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,I,'.~~'::1 No: J ~ '7-29/13 - 1 

Date: 2.~ , 04· '20 / 3· 

KOPVI,QOPVI CP6V1JE ,Q.O.O. 6EOrPA,Q 
II1HlKetbepCKe AenaTHOCTH H TeXHHI.iKO 

C8eeTOeatbe 

KpaJba neTpa 6p. 2 I. II 000 EieorpaA 
Tenf'q,oH '381 II 3344 174 
q,aKC +381 II 3248 682 

office@korldorlsrblje.rs. 
wwwkoridonsrb lje.rs. www.kondorHS 

MaTVlYHYl6poj 20498 153. nV15 105940792 
160-3189 18-33 8anCiJ Intesa a g. Eeorpag 
205-142889-64 KOMepUVljanHa 6aHKa all. 6eor paA 
105-535005-73 A\I1K 5aHKa a.n. Hl4w 

REFERENCE: Corridor X Highway Project, Construction of Highway E75 
Section: Grdelica (Gornje Polje) - Caricina Dolina 
LOT 2: Road and bridges from Tunnel Predejane to Caricina Dolina 
ICB No: CORRX.E75.EIB.PACK1-LOT2.ICB 

SUBJECT: CLARIFYING DOCUMENT 

THIS CLARIFYING DOCUMENT made the .;29.it;., day of /tpK1{ 2013, between Koridori Srbije d.o.o. 
Beograd, 21 Kralja Petra Street, Belgrade, Serbia (hereinafter "the Employer"), of the one part, and JV 

S,I 
~.' 	 Trace and Mostovik, 12, Nikola Obrazopisov Str. 1408 Sofia, Bulgaria (hereinafter "the Contractor"), of 

the other part, for Construction of Highway E75, Section: Grdelica (Gornje Polje) - Caricina Dolina 
(LOT 2: Road and bridges from Tunnel Predejane to Caricina Dolina; (ICB No: 
CORRX.E75.EIB.PACKI-LOT2.ICB). 

The Employer and the Contractor agree as follows: 

1. 	 The Contractor confirms that based on the current knowledge he will perform construction works 
within offered time for completion, with Accepted Contract Amount, with recourses, equipment and 
others as specified in the Bid or similar equivalent (subject of approval in accordance with the 
Contract). 

2. 	 The Contractor agrees with the changes in the Contract as specified in the letter of Koridori Srbije 
d.o.o. ref. 3214/12 dated June 20, 2012 (items No.2, 3, 4 and 5), i.e. the Contractor agrees with the 
following: 

2. 	 Particular Conditions of Contract, Part A Contract Data, Performance Security, Sub-Clause 
4.2, following text shall be added: "Acceptable Bank to the Employer means any Bank ~ 

~t::,~1 whose rating is minimum "6 (investment threshold - acceptable risk)" (here and after 
~'.',I···· 

"minimum rating") according to the Agency for rating assessment COF ACE. If during 
execution of the Contract the rating of the Bank from which the Contractor provided the 
Security falls below the minimum rating, the Contractor shall, within 28 days starting from 
the issue of notice by the Employer, substitute such Bank Security with a new Security 
issued by the Bank with minimum rating. Until such substitution of Security is provided to 
the Employer all payments under the contract shall be withheld. Such substitution is not 
eligible for any change of cost or price. Bank rating shall be verified by the Employer on 
quarterly base." 

3. 	 Particular Conditions of Contract, Part A Contract Data, Total Advance Payment, Sub­
Clause 14.2, following text shall be added: "Acceptable Bank to the Employer means any 
Bank whose rating is minimum "6 (investment threshold - acceptable risk)" (here and after 
"minimum rating") according to the Agency for rating assessment COFACE. If during 
ex) .. ~~tion of the Contract t~e. rating 0: the Bank from which th~ ~ontractor prov.ided the 

go9~ '1'~lIs below the mInimum ratmg, the Contractor shall, wlthm 28 days startmg from 

~. n: 	 \}:;[5 1/3 
!ill 'TPEVlC rpyn XOl\AoAA 

31733 

, 
. -::::.~--::::- ~ 

.! ~ . - • ~I./ "\\"/" 111 

/1 -:./;,. 	 "-" 
' / :::. I (1,-''),'''' 

( t-: 	 ,c·.....I ,I ' .. 

\\ 3 C . '. . ' 

www.kondorHS
http:wwwkoridonsrblje.rs
mailto:office@korldorlsrblje.rs




, 
: 
! 

i : 
~ 

. :, . .' 

"~)'!t.~~.. 

the issue of notice by the Employer, substitute such Bank Guarantee with a new Guarantee 
issued by the Bank with minimum rating. Until such substitution of Guarantee is provided to 
the Employer all payments under the contract shall be withheld. Such substitution is not 
eligible for any change of cost or price. Bank rating shall be verified by the Employer on 
quarterly base." 

4. 	 Particular Conditions of Contract, Part B Specific Provisions, The Contract Price, Sub­
Clause 14.1 shall be replaced with the following: "Particular Conditions of Contract, Part B 
Specific Provisions, The Contract Price, Sub-Clause 14.1 (b): Replace the Sub-Clause with 
the following paragraph: The prices in Bill of Quantities include all duties, taxes and other 
levies excluding V AT (Value Added Taxes). Companies are not exempted from taxation, 

;;: 	 duties and other levies. The Contractor shall pay cost of custom duties, other import duties 
I~:~ 

and other impositions, levies from their own proceeds. The Contract is VAT excluded, and 
the Contract Price shall not be adjusted for any of these costs except as stated in Sub-Clause 
13.7 [Adjustments for Changes in Legislation). " 

5. 	 Particular Conditions of Contract, Part B Specific Provisions, The Contract Price, Sub­
Clause 14.1 (e) shall be added: "not applicable". 

3. 	 The Contractor shall do business, including the payments by the Employer, in the Republic of Serbia 
via branch office of the Lead Partner of JV i.e. Trace. 

Branch office name: TRACE GROUP HOLD PLC OGRANAK BEOGRAD; Address: Kneza 
Milosa br. 9/5th floor, Belgrade; Registration number: 29505098; TIN: 107953138; Bank: Unicredit I 
bank Serbia JSC; RSD account 170-37000040000-12. 

4. 	 Contract Agreement, item 2 shall be as follows : 
IThe following documents shall be deemed to form and be read and construed as part of this : 

Agreement. This Agreement shall prevail over all other Contract documents. i 
(i) the Clarifying Documents 
(ii) the Letter of Acceptance 
(iii) the Letter of Bid 
(iv) the Addenda Nos. 1-3 
(v) the Particular Conditions 
(vi) the General Conditions 
(vii) the Special Specification 
(viii) the General Specification 
(ix) the Drawings and 
(x) the completed Schedules 

"5. Particular Condition of Contract, Part A - Contract Data, Sub-clause 2,1 Right for access to the Site i 
shall be as follows: ! 
"Time for access to the Site: INot later than the expiry of the days shown in column No.2 of Attachment to the Work Programme 
Revision I, submitted by the Contractor on March 19, 2013 and Revision II submitted by the ! 
Contractor on April 15, 2013. The initial date from which begins the counting of the days under 
column No, 2 is the commencement date, which should be not later than May 15, 2013 ." I6. 	 Particular Condition of Contract, Part B - Specific Provisions, Sub-clause 14.7 Payment: (b) After 
text "the amount certified in each Interim Payment Certificate" following shall be added: I"immediately after certification of amount by the responsible person of the Employer but" , (c) After 
text "the amount certified in each Final Payment Certificate" following shall be added : " immediately Iafter certification of amount by the responsible person of the Employer but". i 

7, 	 Particular Conditions of Contract, Part B - Specific Provisions, Sub-Clause 15.2 Termination by 
1 

! 
Employer: The text of this Sub-clause shall be replaced with following text: "Add the following 
paragraph after the end of Sub Clause (c) (ii): (iii) - to fulfill milestones defined in its initial and/or I 

! 
revised time programme by more than 5 (five) months." 	 ! 
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8. 	 Following text shall be added as Remark in the Preamble i.e. "The following Preamble should be 
treated as Special Specifications and should be read in conjunction with General Specifications and 
shall extend and modify them as appropriate". 

9. 	 Although it was foreseen that the Performance security will be in the same currency of the Accepted 
Contract Amount (i.e. RSD), the Employer accepted Performance security in EURO in the amount of 
20% of the Accepted Contract Amount (as specified in the Letter of Acceptance). 

10. 	 Although it was foreseen that the Advance Payment Guarantee will be in the same currency of the 
Accepted Contract Amount (i.e. RSD), the Employer will accept Advance Payment Guarantee in 
EURO in the amount of 10% of the Accepted Contract Amount. 

11. Exchange rate to be applied for calculation of amount of Performance security in EURO and amount 
·'. of Advance Payment Guarantee in EURO is middle rate of National Bank of Serbia on the Base Date 

:!A i.e. lEURO = 101,7528 RSD. 

12. The Contract shall be governed by the laws of the Republic of Serbia (Particular Conditions of 
Contract, Part A - Contract Data, Sub-clause 1.4) and therefore all insurance relating to the Contract 
(including, but not limited to the insurance referred to Clause 18) shall be placed with insurance 
company established in accordance with the Insurance Law of Republic of Serbia. 

13. 	 Part of the Contract documents, under bullet (x) the completed Schedules of the Contract Agreement 
will be Unit price analyses submitted by the Contractor during evaluation of bids. Submitted Unit 
price analyses are detailing all its integral parts, the cost of materials, labour, equipment, transport, 
design overheads (logistic, safety, etc.), and any other aspect that influence directly or indirectly its 
formation and are given by the Contractor in order to eliminate, by any means, endangering of the 
Contract implementation due to incompleteness of cost elements, obligations and procedures. In 
particular, the Contractor confirmed that high quality, up-to-date materials and equipment will be 
used in accordance with the Technical Specifications and Design and in compliance with all valid 
norms, regulations and standards in the country where works will be carried out. 

Signed by the said JV Trace and Mostovik in the presence of: 

Mr. Tsvetan Tsonev, Executive Director of Trace Group Hold PLC 


Signed by the Koridori Srbije d.o.o. 

Mr. Dmitar Durovic, Director ruU" ·' 

I V / A/ /\ . '~ U. , .'P1~ 


Signed by I ~ or Contcactor)
• PEVIC I p911 X M' 

Signed by j .5~lllJ ~= .... (fortheEmployer) 

i~!~ 
i~!j'
I.!~, 

'-d@!1 3/3 

"TPE~C rpYI1 XOMoAA 51733 /'0;\;;;~~ ­
/()~ A· I~ 

i -) 	 '1 (~~." 

"s' 	
"J 

·1: 



(-.:~ . 



("') 
("') 

t:: 
CD 

c >­0
­

L
-­

(
)

[S
 '~ It 

.~----



-
-
-
~
-
.
-
-
-
-
-
-
.
-



~OP~AOPM CP6MJE AOO 
EiEO/"f'AI-I, KPAJbA nFTPA 21 

6p. -1- - 7--2!J/13 

Contract Agreement -?p:!:1,__ 1I'.l.2_ rnA 

~ . a.,_..~ ... ~.", .. a. '- ­
THIS AGREEMENT made the 2I) day of ~p !?../~ 2013, between Koridori Srbije d~.o:-.o~.---
Beograd, 21 Kralja Petra Street, Belgrade, Serbia (hereinafter "the Employer"), of the one part, 
and JV Trace and Mostovik, 12, Nikola Obrazopisov Str. 1408 Sofia, Bulgaria (hereinafter "the 
Contractor"), of the other part: 

WHEREAS the Employer desires that the Works known as Grdelica (Gornje Polje) - Caricina 
Dolina (LOT 2: Road and bridges from Tunnel Predejane to Caricina Dolina; (ICB No: 
CORRX.E75.EIB.PACKI-LOT2.ICB) should be executed by the Contractor, and has accepted 
a Bid by the Contractor for the execution and completion of these Works and the remedying of 
any defects therein, 

The Employer and the Contractor agree as follows: 
" 

t::!~ 	 1. In this Agreement words and expressions shall have the same meanmgs as are 
respectively assigned to them in the Contract documents referred to. 

2. The following documents shall be deemed to fonn and be read and construed as part of 
this Agreement. This Agreement shall prevail over all other Contract documents. 

(i) the Clarifying Documents 

(ii) the Letter of Acceptance 

(iii) the Letter of Bid 

(iv) the Addenda Nos. 1-3 

(v) the Particular Conditions 

(vi) the General Conditions 

(vii) the Special Specification 

(viii) the General Specification 

(ix) the Drawings and 

(x) the completed Schedules 

3. In consideration of the payments to be made by the Employer to the Contractor as 
indicated in this Agreement, the Contractor hereby covenants with the Employer to execute the 
Works and to remedy defects therein in conformity in all respects with the provisions of the 
Contract. 

4. The Employer hereby covenants to pay the Contractor in consideration of the execution 
and completion of the Works and the remedying of defects therein, the Contract Price or such 
other sum as may become payable under the provisions of the Contract at the times and in the 
manner prescribed by the Contract. 

IN WITNESS whereof the parties hereto have caused this Agreement to be executed in 
accordance with the laws of the Republic of Serbia on the day, month and year indicated above. 

Signed, Sealed, and Delivered by the said JV Trace and Mostovik 
}:i in the presence of: Mr. Tsvetan Tsonev, Executive Director of Trace Group Hold PLC 

'(qj 
Signed by 	 I ''Ii' "1-;. ~ 

Signed by d' ,lYH::JjOlO Yl7k"~' ,""'oa (for the Employer) 

/f~~',
/, c/ fr. .. ' 	'l:~,
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(3) JV Agreement and Power of Attorney 

JV Agreement 

Power of Attorney 
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!~ JOlNT VENTURE AGREEMENT 

Today ..3'O..}4.... 20 1 L {he following Agreement is signed bet\vccn: 


TRACE GROlJP HOLD PLC, ElK 113682269 


f kaclquancr and Head office address: Bulgaria, Sofia 1407, 71 "James Bourchicr" blvd., 

represented by 1'v1r. Tsvetan Tsonev. Dip!. Eng - F:xecutive Director, TD NQ 6302245869, ID 
Card N£: 626250]62. issued on 09.10.2009 by MV R ..... Sofia 

and 

\10STOVIK llC, PSRN: .025501657710 

t'~~ I kadquurtcr and llead office address: Prospekt :Vlira 5\5, Omsk, 644080, Russian Federation, 
1,'\,,',I 
ii!l~ Represented by Director General Olcg Shishov, 

IHereilHlftcr called "Partners"! 

HEREBY IT IS DECLARED AND AGREEMENT ACHIEVED ON THE 
FOLLOWING: 

I.Subject ofactil'i(}, 

Dri\'cn by mutual interest oriented towards the achievemcl11 of common economical goals and 
under the terms of the present .Joint Venture Agreement the partners hereby establish a Joint 
V(,lllurc in order to unite their efforts for: 

- participation in bid for selectioll oC Contra(;tor fo r construction of project with 
I~~ 

identificatiun number: 

Project: Construction of High\yuy E 75, Section: Gnlc1ica (Gomjc-Polj",) - Caricina 
Dolina 

fCB. .N!!: CORRX.E75.ElB.PACK l.lCB 

LOT I: Road And Bridges From Grdclica to Tunnel Prcdejane 

LOT 2: Road And Bridges From Grdelica to Caricina Dolina 

Projcct:Corridor X Highway 

with Employer Koridori Srhije D.O.O., lkogra,d, Serbia, 

- execution oCthe Cont rad in cose of awarding tbereOrlO the Joint Venture. ~m 

@!1~ 
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The presen! Joint Venture does 110 t 11<1 ve status of legal enLity under the provisioned b) the 
Bulgari,m legislation. The partners preserve their lega l independence of C'!ltities. registered 
and operali ng in accordance with there national legislation. 

2.Realization ofacth'ity o/rlte '/O;1lI Venture 

2.1 	 Each pnrtncr shall engage himself in the actl\Jty of the Joint Venture exercising due 
attention and carc and shal l carry our the assigned thereto act ivities and shall observe all 
the agreements having legal power conc luded within the Joint Venture. Partners give their 
consen t tbat the bid shall be ::;igned in such a manner then legally to bind nil partners. 
however explicitly demonslraring thaI all partners shall be joint!) and sc\crally liable for 
the execution of'the COl1lraCl in Hccordance with the Contract terms of the Employer. 

f~~i 

2.2 TRACE GROUP H01, D PLC is deter mined as the Leader of th<-' ,Joint Venture onn 
shall he liable for the managz'Illclll of the .roint Venture rccei\ 'ing or instruction!' frolll the 
EmploycL and shal l submit the bid of the J(lin! Vemme 10 11)(' Employer. The cntiJ'l' 
execution of the Contracl including payments shall be responsibility of the Leading 
Partner. 

2.2 The 	Leader of the Joint Venture undertakes to PW\ ide OIl) assist,'Ill(c to the pwtIlCr'i 

duting the rrnccss of execution of their functiolls. in regards or the execution or the 
Project. The portners undertake the same obligation in rcgartis of lhc Leader 0[- Joinl 
Venture . 

2J 	 The Leader of the Jaim Yen lure is hereby this agreement llncond ilionally authorized to 
undcnake obligations and receive instructions fo r (l,nd on bchalr of eaeh onc and all 1:"

~S; ; 
f!;~'partners in the .Io int Venture. The Leader or the Joi.l1t Vellturc is herebv this agreement t~'" 

authorized to buy tender doc11l11Cnt'ltio!l. to conclude a c()ntraclS with the Erl1plo:;cr. 1(1 
rece ive in"trllctions for and 0n behalf of all rartners of the Joint Venture from the ~t~Employer. to undertake obligations from the Employer. to .provide a bid security tor lli1 
participatioll on behalf of the Joint VelllUri:: . 1\) :-;it!Jl the bid I"or lht.: tt.:lllkr. the ('olltrau (If" 

execlltion of the Project in cnse 0(' award ing thereof to tht, Joint Vcnllm:.. 10 open a bnl1k 

account in the name of tile Joint Venture and to manage the bank account of" the Jo im 

Ventu!'e. to receive instruc1ions from the Employer nn behalf of the Joint Ventun:. \.IS \vdl 

as on behalf of on each person im'oln:d 


2.4 Each 	 partner from the Joim Venture undertakes entirely II1\.' financial liabilities 
(expenditures) upon the participJ! ion i 11 lel1Jeri ng. and the e\t.:ctJtion or the Collt ract ,1S 
well as the obiigations for the accurate preparation and applyi ng 0r aII the nccess~lry 

documents. 

2.5 Each of the partners shall have percentage participation ill the execution of lhe Contract. 
as follo\vs: 

L 	 Trace G roup Hold PLC - .9.0.% 
2. 	 Mostovik l ,{ .1.0.. 'x. 

• A II

li. ~. i\,t. /! ~.-'j
' I II{ 	/ ''/
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[n accordance with the abo\"(: cited, the tin311cial commilments or each llnc nClhe partners arc 
dctermined in terms ol'percentage oCthe valuc ofC onlract. 

The distribution or profits and losses be1\ycel1 the partners shall be done in accordance with 
the percenlagc parricipation lhereof ill execution or the Contract. 

rhe determined percentage of participation shall be adjusted depending on tbe particular 
pnrticipatioll of l~ach of the partners under the Contract in the process or execution of the 
works, 

Deci,,,ions \\ 'ithiniuint \enlure \vill be taken with l'ull rnajority, In fai ling of reach ing full 
I11<lJn ri !)- (keisiuJ\ leader TI<ACE GROLP (IOLD P1.C has the right 10 take dl.?cision 

j;~~! personally that is mandatory l'vf other partner 
~~ 

:.6 Fucl! or tile p:1rtners in the JOi111 Venture has the right II) he informed abnut all the 
questlolls h'garding their joint aeti\' it), Lach of the partners has the obligation to assist 
and <lcti\'dy paniciratc in Ihe execution of the join! activity. to carry out his ohligations 
Ulnancial and any \\h(1\50(:\ crl. rqwcscnling hi s share and percentage in pursuance with 
the agreed wilh rhe FmploYi::r, to indcmnir) elltirtJy the other partners, \',hen the laller 
partner has caused through his guilty actions or la<.:k of action loss unto the Joint Venture. 
to Ob:-;CfVC confidential the cntire information. revealed unto him in reference with the 
joint activity thcreoC fO undertake 1he respective pan of the expenditures referred to the 
Joint Venture, its aCl i \ it:- ancl the manJgcrnent of Joint Venture, to fulfil the instructions 
of the representative of the Lcad.:r or the Joint Venture alld not to act as disloyal 
competition,

i'f 

J. S(fme ofJoill1 Vell/ure 

The IWI1lC of the Joint Venture is «TRACE MOSTOVIK» 

4. Rights ofPat/Ilcrs 

-+. l The p:lrll1CrS authorize -'Ir. Tsvctan Ivanov Tsonc\', Dipl. Eng, Executivc 
Dir...·cwr orl RACE CiROl rp !lOLD pte to undertake obl ignlion:'. to sign the bid and 
fcceiw instructions rrom lht~ l;lllploycr, btllh for and on behalf' or the Joint Venture, as 
\\('11 dS lI)r and un bchalfoCeach olle oCthe l'Ianncrs in the Joint V(:l1tllrc. 

-4.2 ,\11'. TSYchm Ivanov TSOlll'\', DipJ. Eng. ExcnHive Director of TRACE GROUP HOLD 
PLC is lllHninated for a ({eprcscntmin' who ha\t: the authority to conduct all business !()1' 

and on behalf of any and all the pal1ncrs of the .101m Venture during the bidding process 
(lnd, in [he evcnt the Joint Ventu)'(: is awarded the Conlrnct, during contract execution, 

"L2 	All the inkrrc]ations between the partners wilhin tll.;.: Joint Venture which are not subject 
of th is Agreement shall he arranged through signing of additional contracts between Ihem 
within the rram<:~ of the Joint Venture, so that to determine Ihl'rewith 1he pott'mial funb:r 
responsihilities for protection of the intcrc:sl or the EmpJo)~r, 

;:~, 
5. Obligations ofPlIrtners 

lJ J '(f. 1\ '1I.'t! /
" 

\ ;,
t) j 
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5.1 	 Each partner I11l1S{ relate towards the other partners with tl)l;: highest possible degree of 
loyalty and to acting in good failh and is obl it'-ed it) proviul? the (lther partners with rull 
inf(mnation ab01.lt the ach ievement of tbe purpuses of Joint Venture, 

5,2 	All tbe partners of the Joint Venture shall he jointly and severally legally liable for the 
execution or the Contract. \\hich shall be sign('d between the Joint Velllure and tile 
Employer. Each patiner is responsible towards the Join! Venture fnr the performance of 
his obligalions. resulting fi'Oll1 the subject and purpose of the Joint Venture as dclincd in 
art. l of the present Agreement. The Leader or the Joint Venture is hereby this At'-Icemcnt 
uncond i! tonally authorized to obligate and recci\'e instructions. for and on behal f of' each 
one and aJI partners in the Joint Venture. 

5.3 	AI] partners in the Joint Vel1iure this /\.grecmcnt therewith !egall) uncondi!iunallv rind 
themselves to remain within the .Ioint Venture Cnr the whole period or c'{eculi(lil of the 
Contract. Panners gi\'cconscnt and umkrtake to perform th-:: \\'\1rks together with all 

..-	 responsibilities arising from the COlltJClCI conclllded hetween the .Joint Venture and the 
Employer. 

6. ReslriC1ion.~ 

The partners ul1ckrtake not to participate either individuall} or in ::my other competitive Joint 
Ventures or Consortia formed \\ illl the same fJurpOSl' as the pre~cflt Joint Venture as ciwd in 
art. 	1 of this Agreement. 

7. Termirllltioll 	 '., 

The Joint Venture shall terminate its existence only aftcr elapsing of the Defects Liability 
Periods and the completion uf all p~1Yi11Cnts in case of consequcT1l1y awarded Contruci. 
Further. Ihe Joint VentLlle shall be terminated al so in case of r:.lillll'(; In be awarded thl' 
Contract thereto. 

8. lllliemllijicflliolls 

In case of breach of the Conlract on behalf of' any or the partners in Joint Vtnlure tbe other 
partners hnve the righl to be indemnified for the losses suficred thereby, 

9. Arbitration 

;\1] the activities of the partners, dlrected towJrds the rl'aliz<lr il)j1 of the Project shall be 
legally settled under the provisions of the Bulgarian law. I,!.,', 

All disputes between the parties hereto shall be sdtk'd through negotiations and upon hlilure 
to reach consent - by the Arhitration coun of Bulgarian Chamber or Commerce and Indus!!'>. 

10. 	Head Office 

k/ 	/1/ /1 0l lUI I I ,-,.-( 
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;ili!m$:~: ~iilllh~~: 

The ] lend Oftice of Joint VcDlm..:, is the llc:Jd Office of the Leader of' Joint Venture ­
TRACE GROlJP HOLD PLC 

'~ ~ 

11. Language 

Th~ luling language of [his Joint Venture Agreement is the English language. 

Specimen of the signnlun: of 
Mr. 'rSvCfan Ivannv l~st(iey, ,DipJ.,ing 

~ II, l I I . fJ 
' !~ 

/...' . ~ . ~J . ~./ .... ...i ..... . 

'~~-...., 

/ 
Central Office of .Management of thiLcader of Joint Venture; 

Sofia 1..W7. 12 "~ikola Obrazopisov" Str.. fax; +359 2 8066711, tel: +35928066 700; e­
mail: traccgroup(Q1traccbg.com 

!:~;~; 

Signed: 

l.On behal f nrTRACE GROUP HOLD pte '\IIui,"" I /J 
,~ \1r. Tsvctan hanov Tsoncv. Dip!. Eng. ; ',', iV 11 U 

'W;' I VT 
\. / \ "! i f I ·· ···· ·· ······· ···· ···;·· ·!) ,· \S··, ·· ·! 

i 	 ;' I 
; / 

I~~,; 

""" 
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I 	 l~~v( 1//'". \,J, JU~IJ~:/ l/
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AHEKC KbM CnOPA3YMEHllE 3A 

OI>ELl,HHEHHE 


iT ·1: ~. >/....,Hec , .... ..... : . .. jO)\lHla ce CI\JHO'1l1 f-lacTO)lnrOl <) 

.L(om,mIlne.1HO CITOpa3YMeHire Kb\1 

Cnopa3YMcHHC 3a 06e;1,11He!me OT 30.12.2.0 I I 
MC)l(JlY: 

"TPEfrc [PYJl XOJI;l," A/( 

c-bC ceLla.:nnue II £lapec nn ynpaBJJeHlle : 


Peny6J1HKa 51)!lrapWJ, rp. COcJ!ll5!, 11K. 1408, VII. 


"HHKorra 06pa3011I1COB" ]\212. pefllCTpnpano 13 

'f1,proBCKH$l pemcTbp upn ArerUlll}! no 


Blll1CB8HIU1Ta nOll EHJ{ 123682269, 


'IjJC}{CT313n5m3HO 0'1' H:nJ'L;lHIlTC.'1HlHI )llIpCl\TOp 

UBeTaH HnauoB Il,OHCB, EfH 6302245869, 

)Hl'HIa Kapn N2 626250362, wm. Ha 09.10.2009 f'. 


OT MBP- Cmj)Jul, 


H 


"HllY1Ulo-npOIl3nOlJ.CTBCHO 06C.11,HUeIlUC 

MocToBlm" 00).1;, per.l025S018:;7710 , Cbe 

ceLlaJlHll(e H a!lpeC H3 ynpaB.lcHHC: [JpocncKT 

Mflpa 5/5, OMCK, 644080, PycKa cpellepaJ~HSI , 

npell<'Ta13JI5!BaHO OT J;bm,J[!II1Temm)l ;:mpCKTOp 

Oller lllF!f1JOB, 

B Kat reCT130TO HM H3 IlapTHborm B 06CllllHeHl1C 

"TPEI1C ;\10CTOBMK" 

C HACTOHIlI.OTO CE lJ:EI{]IAPHPA H 
nOCTnrA CbfJ1ACI1E B'hPXY 
CJIEllHOTO: 

TIapTHbopHTC ce Cl,rnaC}!BaT n.a 06CJlHII$lT 

YCH.'lH5!Ta CH 3a H3f[T,JIl:!eHl1C lla /loHlBopa 3a 

81)3!raraHe Ha cTpOlnencTBoTo Ha Crrel J;lIHS! 06('1('1': 

CrpOIITt'JICTBO na Mamc!paJla E 75, y·..aCThK: 

rbpnc.1uua (TOpHO nOJlc) llaplt'HlH3 


Jl,OJHlHa, 

.JlOT 2: ill,! H MOCTone OT Tyuc.l llpCLXC5IHC llO 


I{apll'mnn l(o.flJlua, 


A)';\EX TO .JOlI'iT VENTURE 
AGREEMENT 

-r] f' II . J' H1(;.' 0 OWIng Annex to OInt vellture Agreement 
dated 30.12.2011 h~lS been concluded on 

.! .: ....... .'between: 

,TRACE GROUP BOLD" PLC 

l~aving its registered headquarter and heau onlce 
at Rerublic of Bulgaria, Sofia 1408 , 12 ":-rikola 
Obrazopiso'v " str., registered in the Trade Registry 
at the Registry Agency \,vith IdC'ntification 

Number J23682269 , rcpre~ellteJ hy the 

Executive Director - ;.., 1r. Tsvctan hanov 

Tsoncv , LJL\f 6302245869, lD card N2 

626250362, issued on 09. J0.2009 by Police Sofia, 

~d 

:\10STOVIK LLC, PSRN: 1025501857710) 

.Headquarter and head office address: Prospekt 

i'-1irn 5/5. Omsk, 644080, Hussian Federation, 

Represented by Director General Oleg Shishov, 

~ 
::.';! 

ij\\ ,";~ .. 

In their capadty of Panners in 
"TRACE MOSTOVIK" 

Joint Venture 

HEREINAFTER THE PARTIES 
WITH THE FOLLOWING: 

AGREE 

HereVvith the Pru1ies agree to unite their efforts for 
the execution of the Contract .for construction of 
the following project: 

Construction of Highway E75, Section: 

Grdclica (Gornjc Poljc) - Caril'ina DoJina, 

LOT 2: Road and bridges 
tunnel to Caricina J)olinn, 

from Prcdejanc 
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2~~1~i: 
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~ 

j!t 

lcn No:CORRX.E75.EIB.PACKI-LOT2.lCB 

D.O.O.,C Bb3.10)KllTCn: "Koridori Srbije" 

DeHrpa:l" C1lP0I1}l. 

';;,., 
C JJaCTOHlllOTO ce ~eK)13pl1p3. npOMHH3. lJ 

ceU::1JUilllerO Il aiJ:peca lW ynpauHellHe Ha 

Bo.n.ell\H51 nnpTlihOp "TPEiic rpYIl XOJIll" 
All 01' Peny6.1l1Ka DbJlrapH5I, fp. Coqm5J, n.K. 

1407, 6Y,1. ,,)J>KCf'!MC baY'Iep" N£>7l ]fa Peny6mH(U 

- Eib~ifnTf)TGl; 11J. 'C0 e})]151; ri.K':· 1408: YJJ: " HIlKO.lCi 

06pa30uHcol3" }1'212. 

DCHt.IKI1 OCTaHaJJH KJlaY313 H;; CnopmYMemfeTo 3a 

06e~mrcHlIe, CKJlJ{)' leIW lla 30.12.2011 r. OCT3saT 

IIcnpOMelfCIUf 11 B oma. 

';:~"~ ;~, 


:~'
~ 

3a Jl OT HMeTO 113 ,.TPEHc I'PYI1 XOJI,!1" All/ On behalfof TRACE GROUP HOLD Pl.C 

iv~V It
t1· V ·······~ 

J1 

~\ ,- 'I) I I).· ·· ..11 
. II I ., . 

v . /' • . '. 
~I . ' 

~ 3a nOT It:MeTO Ha "HaY'HIO-npOH3BO;J:l'TBCHO oi)J:) lIlf1ellIlC 1\ lOCTOSJlK" I On behalf of MOSTOVIK LLC 
,-~, ,,..; ",~.
!~~ 

~~?"",=?," /'- --.. 
~-.::ti:-,$'" "..... '" I 

> ·''ft=i·:r-;._~~~-->--'':::::~ 

Tcn No:CORRX.E75.ElB.PACKI-LOT2.lCB I 
! 
i 
i 

With Employer Koridori Srbije D.(),O.Beograd, : 
Serbia. I ,i 
Herewith a change in the headquarter and head 
office address of the Lead partner TRACE 
GROUP HOLD PLC is declared and namely 
from Republic of Bulguria, Sofia 1407, 71 "James 

Bourchie~:' ?lvd to Republic .,of Bulgaria, Sofia 
1408 , 1.2~·Nlkola ObrazoplS\)V'·-·str; - .. ··--- -- """--'. 

All olher clauses of the Joint Venture Agreement 
I 

dated 30.12 .2011 remain unaffected and in force. 
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Done in Omsk Ofy a/Olllsk region, the Russian FederariOil 

16.01.2013 

Limited Liabilify Compimy Sdentitlc-Industrilll Dllion MOSTOVJK (Taxpayer ldcllt ificalion 
NUlllber 5502005562, Tllx code 99735000 1, PrincipI i:' State Registl'31ion NlImbt!f J025 50 18)7710, legal 
addn:ss: 644080, Russia, Omsk City, Prospect \1in, Streei, 5/5) cstHbJisheJ in accordance with the legislatiun 
of the Russian Federation in !lIt' person "f the Dilcc.tor General Oleg Shishov, acting on the basis of the 

Charter. gm n1:~ 

:I AIJTHORIZE 

Tsvetau Iyanov Tsollev, holding Identity Card N~ 626250362, issued on 09.10.2009 nom MVR-Sofia, 10 K~: 
6302245869, with permanent address: Bulga! ia, Sofia, 76 "Rodopsld i7vor" sIr. , fl 2, app. J8, in <1 

representat ive capacity of {(TRACE MOSTOVIK}} .JOINT VENTUlU£ to represent lile Joint Vt~J1(UJe by 
cOlllpletillg all the necessary legal alld "ctual activities with regard to the completion oflhe contTact parts and 
to sigll the Contract for construction of the following: 

Corridor X Highway Project, 

Construction of Highway E7S, Section: Grrielica (Gornjc Poljc) .- Caricillll Dolina, 

LOT 2: ROlid and bridges from TUIlMI Prede.i;mc to Caricina Dolina, 

len No:CORRX.E75.RIB.PACKl-LO'r2.ICB 

Willi Employe)' Koridori Sl'biie D.O.O.Beogr2d, Serbia. 

Th~ authoriz.ed is unconditional!y empowercJ :0 c00cludC'. lhe Conrract with the Employer, on behAlf of the 
Joint Venture and each partner. 

'i-,,';:y"j Director Ge~l"ral of SIll M"stovik Co ltd({k.?"f~._--""_..... 
r 

O.Shishov 

.t 


C7rr-Y3J\a: crdI1q~1~ (;~: fhlAr·i5-l ;.) 

300.:;nHo-C'16HPCKOi1 )K.JJ .. Ko.'J. CiaHLtYn'l 830]07. I.(o.c. r<P€l1~lP l'P :-~'Jl -1S81 

r:;7(D) .118 oR 
UUG-~1~3;'~,:I-·"" ~ ~~"" 

-,~ .., ;('~ '1f'EIi1C rpyn XOMoAA 
~ \,,:<~, ~ \ 

'."..), ." 
.' ~ :r:C~ ..~,~',," 9t 

http:authoriz.ed


---
------

~
~
~..... 

..--.-.--.. 
...............

~
.... 



r. <i •• ;, 
b 

t' L, t... 

...-:::.~ . -: .. :~. ", 

~\W o<;'~':~
....f;. ~ r~ 

('~'\' ~ • ~\l • 

~..~I';' , I 
.~ 
'!"I'/.. . / r I 

U l{ J (; 1,\1\ I . 

Issuing Banle lllli( 'n.'dll Bulbank AD. 7, Sveta l'icdely:l Sq., Sofia 1000, Bulgaria 

Bencficiary: \{ori(\or'j S'"hijc: d.o.o. Beograd, 21 Kralja Pdra Street, Belgrade, Republic 
of Serbia 

Date: 08 FdH'uary, 2013 

PERFORMANCE GUARANTEE No.: 961LGI1l30390801 

We have been informed thJt Joint Venture "TRACE MOSTOVIK" address: 12, "Nikob 
Obrazopisov" Str. 1408 Sofia. Bulgaria, established \vith Joint Venlu!"1.! Agrecrnent between 
TRACE GROUP 1I0LD PLC, ElK 123682269, address: ilulgaria, Sofia 1408. 12 "Nikola is 
Obrazopisov" Str. and MOSTOVIK LLC, PSRN: J025501 85771 0, address: Prospek1 Mira '. 

'l.... ' 

5/5. Omsk, 644080, Russian Federation (hereinafter called "the Contrac.tor") will enter into 
Contract with you for the execution of Construction of Highway Ii: 75, section Grdelica 
(Gornje Poljc) ~ Caricina Dolin.:l, LOT 2: RO~ld and bridges from Tunnel Prcdejanc to 
Cancina Dolina, leB No.: CORRX.E75.ElB.PACKl~LOT2.ICB (h::-reinaftcr called 'the 
Contract"), 

Furthermore, we understand that according to the conditions of1he Contract, a performance 
£:,rtHtrantee is required. 

At the request of the Contractor, we UlliCredit Bulbank AD, 7, SvetaNedclya Sq., Sofia 
1000, Bulgaria hereby irrevocably lmdcrtakc to pay you any sum or sums not exceeding in 
totnl an amount of EUR 7,525,155.54 (Say:scven millions five hundred twenty five 
thousand one hundred fifty five and 0.54 EURO), such sum being payable in the types and 
proportions of cW1'encics in which the Contract Price is payable, upon receipt by us of your 
first demand in writing accompanied by a written statement Slating that the Contractor is in 
breach of its obligation(s) under the Contract, without your needing to prove or to show 
grounds for your demand or the sum spec.il1ed therein. 

This guarantee shall expire no later than the 17'11 Day of May, 2016, and any demand for 
payment under it must be received by LIS at this office on or before that date. 

This guarantee is subject to Uniform Rules for Demand Guarantees, fCC Publication No. 758, 
except Art. IS, paragraph "<l"/11ich is hereby excluded. 

UNICl~~~~ AD 

I (t/)] ~'t2y.:" ""., r 7 .. 1'1(<>·;· I "'~ ~- . "'.#. ~o,a) 
, \ • .// / i l7 

\ ~~ ,,'."'--­UnlCred\t Bulbank '\~!. Ci f 1 f' ,,/ 
,~~~:::.~.~ 

7 SII, Ncdclia Sq, 
1000 Sofia. Bulgaria 
Tel +359 29232 111 

http:7,525,155.54
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ORIGD\AL 

ls:suing Banl,; Un iCrcdit BuJbank AD, 7, Sveta Nede\ya Sq., Sofia 1000, Bulgaria 

Bcneficiary:l\:oridori Srbije d,o.o. Beograd, 21 Kralja Petra Street, Belgrade, Hcpuhlic 
01' Seruia 

Dale: 12 Ap ril, 2013 

Amendment No. 1 TO Pcr-[orm:l nec Guarantee No .: 961LGIl130390801 

We, UniCrcdi[ Bulbank AD, 7, Svcta Nede Jya Sq, Sofia lOUD, Bulgaria herewith replace the 
first paragraph of the a:)o\'c menTioned guaramee, as follows : 

We ha\'(; been info:med t.'ial Joint Vell ture "TRACE )'10STOVIK" address : 12, "Nikoin 
Obrazopisov" Slr., 1t Hj:'S Sofia, Bulgaria, cstab] isheJ with Joint Venture Agreement hclvveen 
TRACE GROCP IIOLD PLC, ElK ]23682269, address: Bulgaria, Sofia 1408, 12 "Niko la ~ 

i 
~ 

Uhrazopisov" S t!' .. and MOSTOYIK. LtC. f'SK'-l: 102550 18S 77 1 0, address: Prospekt Mira 
5iS, Omsk, 6~4080, Russian Federation (hereinafter called "the Contractor") has entered into 
Contract v,j lh you call'd 15 January, 20 I 3 - the date or your Letter of ACCeptl:llce, for the 

: 
~:~~ i 
I~ll
'S,' execution or Constructi ,)J1 of High\'uy E 75, section Grdelica (Gornje Polje) - Caricina ~ 
~::; ~ 

DoJ ina, LOT2: Road and bridges from Tunnel Prcdejane to Cnricina Dolina, LCB ~o.: 


CORRX.F75.ElB.PACK I-I. OT2.TC B (hcrcinafi.~r called 'the Contract"). 
 I 
I 
~A l l other terms and condiij\m~ of the a:)()\'e mentioned guarantee remain unchanged. 

'/f L .'\lCREnrr HeLBA'\( K AD fI ) ..-__• 

! . ii \ ,, / } t 

I
~/ I .--'" ~i.( , I ' .. 
~.......... \ .~' I.~· 
 \ . J ;'/,(rV1."Ka1I1ov.:t)t-' (\'1 ¥rl~\';.) F/ 

J 

/ 
/ 

" 
., l (...," 1 

I 
" !.'­

;,.:' '" -- -.....-":.,.~-:';~: 
~~, 

Uni Credit Bulb1Jnk 

7 Sv Ncdc lia Sq. 
1080 S::/ia. B'J !garid 
Te l +~5S 29232 1 ~ ! 

.,-__@[j 
24/733 -_. ~ 

. <~ {\'.A "I "'(10"-~ oTPEIilC rpYfl XOI\A·AA ;(!;Ic/' 10 
K(i ....··, ~ o 1 ..-, .\~(fT) 1.... , .. ~ · A IJf),. 



---------------.---------._----­

:
,
 
~... 



~ 

:~i;~1§;~m;!8~~~~m~~~~::~:'~~j~~~;~~~J~~~\!i!'~~~~~ii~~~~~~::~~!i~~i!~ii:1~!~~li~!i:l~& :

f;; 

": 

If'.'.)' ,' .. tb. , ,~(. A :"""Sl 

,··Ii·· .... '. !t,:i f.!"·" -I;" ..., 1 AI·~t • • ;--t~ 

1;t~~~$~ill]~:lt!~l:j~~;l~~:~;m~L~~~ili;~l$~~ )L ~ 

"It 

~( .... t,. .• ,::Jlb,7) ",." ~ " 

';OP~1JJ(Y")V CP5\.1JE 

_r.{}ll'l 
No: ..--.-.._~.~~' .'- -

Dak: .: ( (: : ) t " 

.IV Trace and :\1oslovil, 
71 '"James Bourc:hicr" blvd. 1407 Sofia 
Bulgaria 

.. ..~ " 
,i-", 

REFERENCE: 	 COl'ridor X Highway Project, Construction of Highway 1(75 
Section: Grdelica (Gornje Polje) - C~lricina Dolina 
LOT 2: Road and bridges fr-om Tunnel Predejane to Caricln3 Dolina 
leB No: CORRX.E7S.EIB.PACKI-LOT2.1CB 

SUBJECT: 	 LETTER OF ACCEPTANCE 

I hi :; is to notify YOllthat your Bid Liated January 13.2012 for exccution of the 

~ Construction of Highway E75, Section: Grdelica (Gofllje Polje) - Caricina Dolilla (LOT 2: Rond 
amI bridges from Tunnel Prcdejane to Caricina Dolinll, ICB No: CORRX.E7S.ElB.PACKI­

'. U)'f2JCB for the f\~ ceptcd Contract Amount ofthc equivalent of 

3,828,528,232.75 HSD 

(three bi I l ioneighrhu ndrcd l \~ cntyei ghrm iII ion fi veh undrcdt\\ entye ighthoLlsandt \\ohundredth irt ytwoSerbi 
an Dinar:; and 75 / 100). 

as lorn:cted and modified in accordance with the Instructions to Bidders, is hereby accepted by Ollr 
Agency. 

You are requested to ttlrnish the Perform:lI1ce Secllri t) within 28 days in accordance witb the 
Conditions of Contract. using for that purpose one of the Performancc Security Forms included in 
Sc-:tion IX , Anne...: [(> the Particul<:lr Cond it ions - (ontJ.(Kl Forms. of the Bidding Document, in the 
amount of 20% of Accepted Contra-:t Amount 1()~I~'J;g th(,....p.~~isi()ns of the ITB Clause 34.5, 

.) "J I' . ".' \,. ( 'I-,' 
'v ..,

\uthorizcd Signature: _ '\ ( 1<.. ~ L{ '" t.)'- .. ;.· ".'~q 

Name and Title of Signatory: 'iv1r. Bl1Itd' Duro 'c>.,L);.reR.p,[, h'j 

Name or Agenc): Koridori Srbije d.0. 0, Bcogra ~';' .... '" . : ~ I 


~,,~-;:!.,. '..,...~/ 
-...-.--,~, . 

Attachment: Contract Agreement 

26/733 --~ . 
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Contract Agreement 

TI-IIS AGREEMENT made the _. _ _____ dny o f __________' between Koridori Srbije d.o.o. 

Beograd. 21 Kralja Petra Street. Be,lgrade. Serbia (hereinafter "the Employer"), of thc one parl, 

and JV Trace and Mostovik. 71 "James Bourchier" blvd. J 407 Sofia, Bulgaria (hereinafter "the 

ContractOr"), of the other raft: 

WHEREAS the Employer desires that the Works known as Construction of Highway £75, Section: 

Grdclica (Gornjc Poljc) - Caricina DoJina (LOT 2: Road and bridges fl'om Tunnel Prcdcjane to 

Cariciml Dolina, ICE No: CORRX.E7S.ElB.PACKI-LOT2.1CB should be executed by the 

Contractor. and has accepted a Bid by the Contractor for the execution and completion or these Wurks 

and the remedying of any defects therein. 


The Employer and the Contractor agree as fol1c)ws: .;: 


I, In this Agrecment w(wds and expressions shall have the same meanings as are respectively 

assigned to them in the Contract documents re fe rred to. 


2, The following documents shall be deemed to form and be read and construed as rart of this ~,., 


Agreclilen1. This Agreement shall prevail over 311 ()tilcr Cont rac t documcnts. ~::
g'; 

(i) the Clarifying Documcnts 

Oi) the Letter ofAcceptance 

(iii) the Let1er of Bid 


(i\') the Addenda Nos. 1-3 


(v) thc Particular Conditions 

(vi) the General Conditions 

(vii) the Specification 

(vii i) the Drawings and 

(ix) the completed Schedules 

3. In consideration of the payments 10 be made by the Employer to the Contractor as indicated in 
this Agreement, the Contractor hereby covenants with the Employer to execute the Works and to 

remedy defects therein in conformity in all respects with the provisions of the Contract. 

4. The Employer hereb: ~()venants to pay the Contractor in consideration of the execution and 
completion of the Works and the remedying of defects therein. the Contract Price or sllch other sum as 
rnay become payable under the provi5ions of Ihe Cl.1lllraCl at the times and in the manner prescrihed by 
the Contract. 

IN WITNESS whereof the parties hereto ha\c caused this Agreemen1 to be executed in accordance 
with the laws oJ"the Republic of' Serbia on the day, month and year indicated above, 

Signed, Sealed. and Delivered hy the said "" _______-. ._.............___..._"~_._ 

in the presence or: ____._ .. ___ _ _ _ ~__._...._ 

The Common Seal of Koridori Srbije d.o.(). Beograd 
was hereunto af/heel in the presence of: Mr. Dm itur DuroviC. Director 

Signed by ~-.. _._______........."__.._____ ""___ (for tht: Contractor) 


~l
Signed by __.__" ___________ ____,_.....___"______. (for the Employer) ~. 

\';;:.:~. ,>" 
, \ ...' , \ "\\ 01PI;V\C rpyn xoMoAA 
\ .· .~)'c ~~t ~ '\ 
.-'.,S... ~ I 
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(6) Letter of Bid and Confirmation with Modification of Bid 

Letter of Technical Bid 

Letter of Financial Bid 

Confirmation with Modification of Bid 
(According to changes presented in the Invitation for opening of Financial Bids) 
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Lettcr ofTcchnical Bid (Technica1 Bid Submission Sheet) 

Date: 13 January, 2012 
ICn No, : CORRX,E75,EIB.PACK 1.le8 

111\ ita tion for Bid No,: CORRX,Li75.EIB.PACK 1./C8 

''iI '1'\ ); Koridori Srbij\: d ,\I .O. Bl:ograd. 21 Kralja Petra St reet. 11 (Jon Be lgrade. Repuhlic of Serbia 

',;, 
We. the ul1d~'rsigJ)cd. dec lare [haL: 

(a) 	 We have c:-. alri n.:d and h:ne no rescnatiol1<. to the Bidd i ll ll. DOCtJJ11ClH , includinu.l\ddcnda issued in 
accordnnCL' \\ iii) 11151rtU:ll,'IlS tu Bidder, ( I I !3 B) , _'"1.~ 2 a nst_3__=-._,._m.~___ : 

(b) 	 \\' c ofkr [0 e.\culk' in C\IIll"\)l'lll i ty \\ itil till' Bidding DoclI lllcn llhc foll ow ing WOl'k~: 

Construclion of Highway E 75, s('dion GnlcJkll (Gornjc Polje) - Cnricin<l Dolina, 

LOT 1: COllstnH.:tion of Highway E75. Road and bridges at sub-section Grdelica - Tunnel 
Prctlcjanc 

LOT 2: Construction of lJiglnHly E75, Road and bridges at sub-section Tunnel 
Pn'dejanc-- Cal'idn~l Dolina 

(() 	 Our bid sha ll b~· \nlid fm n j1l!riod or onehundrcdfHly (15 0) days from tilt: date tixed for the bid 
s ll bl1li:)~i()n clc;HJlinc ill acc()nJancc with th ..· Bidd ing Document. and it sha ll rClnnill binding upon us and 
rnn) be acccpkd al allY (ime before the c,;piration of thm pe ri od: 

(el) 	 If (1m bid j" ~ICCCplCd, \Ie cOlllmit I,) ~)btain :1 pcr(urJl1:lIlCe SCCtlr il\ ill accordance with the Biddillg 
Doc ument: 

'. 
l1J 

(.:) \\ \: . includ ing jl1~ ' SubcIlIl lrnc lO r:-; or :-u pplicr~ (or any pnrt o!'lhc cont rac t. have or will ha\c nationalities 
Ihml el ig. ibk C(lllnlric:.., ill accorciance \\ itll 11 13 4.2: 

(r) 	 Wt.'. ill Clud ill ~ an y ~ubculltrnc t o rs or supp li er~ fo r all)- pan or the contlU(:t, do not have.; allY w ilflicl of 
ill lc leSli n accordance with ITB ·1.3; 

(g) 	 We arc IW[ [lilnieirafing. as a Bidder \.) 1' (I ), a $lIbcont rac\<.)\'. in 111000e thall one bid in thi s bidding procc::.s in 
,S!i ac(OrcialKc \\ iJl ITB -1.3. (lther than aitern,ll i\ Con.... r.,; SlIblllliwcl in accorda nce \\-i lh 1"/'13 IJ; 

(j) 	 We, iIlci lid ing UIlY of ollr S llbco!ltn-l\':lQr ~ tIl' stl ppl iel's ror any part o f the COl1traCl . llave nOl been declared 
ineligibk b) 111,,; 13Ml!.... under Ih;: Emplo)cr's (0UI111) laws or o ffici a l regulations or by an act of 
(r)lIlpl lilllC ~' \\ illl a dc(i"iOIl of lile Lnilcd i\atiol1 s Security COll nci! : 

, ( h ) \Y <.: i\r(' 110t iJ gm ('I'llll1CIl! 0 \\ lied enl i1: .' -\~HHI-~twef'Hm~t!-ewneu
IT~l~'r 	 < ... : ~ 

~ 	 , //.... 
/1 \...- --.- '" --,---:'" I 

\ , ' 
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:lili!±i~~ 

Ii! 

(1) We ha ve paid, or wi!) pay the I'n1l0\\ ing commission ') . gratuities, or fccs \\"ith respect 10 the bidding pf()<':c~s 
or exec uti on of tl)(;' Contract: 

Name uf" Rec ipien1 i\cldre~:; Rea~on Amount 


.YOA'I:· ____________. W).\I:. ;\'ON£ NOVE 


f'~;:(If nOllChas been po id or is to be pnid. indictl lc "Iw ile .") 	 .,::: 

(111) 	 We understand thaI th is bid. together wi til juur ,Hillen acceptance thcn:ofincluded in y0L11' Il otilil.:ation 
of award. shall const itute II binding contrad bet\\ccn liS, until a f(ll'lllal <.:onlrilcl is prL'jx.lred and 
executed ; and 

(n) 	 "Ve understand that you are not bound to accqJ\ the 10 \\(' s l c\'a lu<lled bid or :111:" other bid that you may 
receive. 

(0) 	 We hereby ccrtify that we h(1\(' taken s1eps In (,lhlllT that no person acting li )1' li t: or on our behalf \\i11 
engage in bribery. 

Name TSVETAN TSONEV +1--1----+1--- In the capac ilY or Authoriz('(J l'cprt'scntatiy __ 

, 
I
\) 

I r~/-'
Siglll:'d ___._._...___..................._.__....•.. "-' .....,...... 


"" 	 '-' 
1 	 '\ 

DlI l) 	authorized 10 $18-11 the bidfor (lild , 111 behalf o l\JOINT VENTURE "TRACE MOSTOVIK" 

Dat.:d 0 11 J J d(l~ <.)1' Jalluary , 20 112 I 

,: /1 
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Letter of Financial Bid (Financial Bid Submission Sheet) 

Dale: 13 January, :::0 12 
leB :\0.: CORRX .E75 UBP,\ CKI.lU3 

"1\ itatioll for Bid :\0.: C< lRRXE75.FlB.PA{ 'KI. rCB 

To: Koridnri Srbij.: 0.0.0. BC0~r<ld, ::1 KraljnPClrH Suecl, 11000 Belgrade. RCPllhli~ ofS.:rbi:l 

We, the undersigncJ, declare that: 

(b) 	 We have exami ned and have no resen 'atioJ1s to lbo..: Bidding Documen!. lnc ludll1g .\ddcnda i:;"ud 111 ~~ 

accordance wil h Instruclions 10 Bidders. (lIB 8) .. I~!_.LJ_Z.. 4.()(:!.;J __.' 

(I) 	 We offer to execute in l.;onti1fmiry with Ihe BiJdillg !)ocu\l1.:nt th..: foll~'\\ ing \\' (Irk~: 

Construction of Higlwl'ay E 75. section Grdelica (Gornjc Polj c) - Caridna OoJina, 

LOT): Construction of Highway E75, Road and hridges at sub-section G rdclica ­
Tunnel Prcdcjane 

LOT 2: Com:lruction of High" a~ £75. Iload and hridges at "j uh- sect iun T unnel 
Prcdejanc- C aricinn Oolina 

(jl 	 'I he wt(l] pricc of our Bid. excluding any dhC()lUll~ ~)fTtTe(\ 111 itCIll ld) hdow 1:-. 

1'(11' LOT 1: Construction of Highway E75, Road and bridges at sub-section Grdclica ­
T unnel Prcdejane - 4 327 717721.38 RSD (four three two seven seven one seven seycn 
two one point three eight) 

['Dr LOT 2: Construction of High" ay £ 75, Road and hridges at sub-section T unnel 
Predejanc- Carkina Dolina - 4 242 981 034.46 RSO (four h\ o four two nine eight nne 
zero three four poin t four six) 

- . (k) rill: discount s 1)(Tcred ;ll1d the ll1ctlmdo]o!;!; J(lr {!leiJ application arc: 

• 1I 11h..: case ofwin.nillg) .OT 1 we (liTer di'ii;'(Hml ill Ihe amount or 10'1., (len pcn:cnt) oflilc (utili pric,,' 
of our Bid: 

- in lhe cas.;: or Wll1l1 i ng LOT 2 we (1fkr dis,'ollnt in the am(lunt \11' 1Wy., (len percent) \)[lhc !tHaI JH'H:C 

III' OUI Hid: " 

- ill 	the C:I!>l' of wil111il1l2 both LO'll and LOT2 \\ l' off<:r di"l'{)Unt in the amount cd 13'Y" l\hirll:~'11 !~1 
percellt ) llf Ihe tutal price 0 1' our Bid fnr LOT I Jnd urn. 

(l) Our bid shall be nllid l'or a !,crind tIl' nndlunrlredlift; (ISO) Jays from the dale li.xcd {ll}' the hid 
subrni s:;ion de:ld line in acc(lrdanc..: with the Bidding Docum":lll. and it ~h;]11 remain bindil1g ul'(J1l lb ilnd 
may he accepted at any timc beti)f'c the c'>piratiol1l1fthnt period; 

(111) If our bid is accepted. \\ c commir tn nbt:lin (\ perfi)l1llanct.: seLuril~ in ilccnrdill1i.:e \\ I\b the Biddtnl,! 
Doc uJ11ent: 

#f:::,:r.~;~;~ 

\ " ~""<' :r..., '011"- \\ .<t;'~~ . 'i.. '\ .

(ll) \\'c, i.l h: luding any sllbcon t r~ l clo rs or ,>upplleh fIll an) pan oj' thc 
nati ('l llalilics fro m eligible countries. in ,H;c(lrdanec wlIh ITB -+.2, 

Of, will haw 

I 

http:717721.38
http:lRRXE75.FlB.PA


--

1 
.J ~: 

((l) \\-e . including allY subcontractors or sllppli~rs fl)f any pan of the contract, do not have any conflict ()f 

inlcre,\{ ill ,1(,;cord<illcc with ITI3 43: 

lr) We <In: lll't panicipatlilg. as a B1Lkler or as (I subcontractor. III mOll:: {han (In\: bid in (his bidding process 
in il(;c()rdancc with ITB 4.3. lither Ihan alternative offers submitted in accordance wilh 11'13 13; 

U) \\ 'l', Illclud ing (lny of our SUhc(lI1tr<ll'llW:I llr supplier~ ror allY part of the eUlmaCI, have: not been 
ckc larcd Ineligible by the Bank. under the Fmployer's country laws or onicial n:gubLions or by nn act of 
compliance witb a decision oflhe Lllll<:d ~ali\)n:; Security Council; 

(k) 	 We inc lint a gU\(Tlllm:nl O\\,11cd <:111ily ' \'Ve are a g~~Htl:I~Hf..e~~ti+y-OOt-R\ecl-me-rt!qutrtttf*tfts 

'+H++~~ : 

(I) We 	h<i\'c paid. m will pay tile f()liowill~ cOllunissions. gralullleS, or ree~ with re!>IJl~CI to the hidding 
prUCt;:,., Ill' C\(XllIlOn o l' lhe Contrih.:l: 

".; ; !fllt.: of Reelplcl'll .\ddre~s 	 RC3srl!1 Amounl 

!lUto;F 	 XONE _ ..__ ~ __.._._ ,VOSE NQiYt~____ _ . . 

(1r'IIOIlt.' hns been palCi Of' j" tn he pHid. indlcalc..~ "nOllC") 

( In) \\'(. ulllk'rc,Ullld lil,d this biu. ;ogel1wl wit h :our \\ rillcn 3u;eptancc thereo f lJ'lclm.kd ill your 
11(11 i licilllOIl Dr .1ward. :.ha 11 COlbl ilUk i1 bi nd ing COllI ract bet wcen us, un! i I ;\ J"ollna l Cllnt rae! is 
prcpal't.'d and c.\ccuh:ci: and 

(11) 	 \\:e Undcr::il,md Ihat Y(lll <In: lwt bound {() 8(;cer1thc lllWC;,;t evaluated bid or any other bid that you may 
rec,'I\ i.: . 

(u) 	 \\ic hncby ccnJt\ lilat \H~ lwv,: taken sleps hi Clv.,urc that no per"fll1 ()din.!;! Jex us or (lJ'l our bchalfwill 
cng:lgc in brihery. 

\lame TS\'ET.\~ TSOKr~ ' __,_~ . ___. In the .;:ap'lcily of Authorized representative ___ .~ 
l'., ;~ ~~ _ /"" A
.', I /\/~j' 

'; i 	 \ \- ,~' ,.•;;~ 

Slg lh:d - --" .--..;-~-~ \: J ~--~ - - ,,!:~ . 
\.) 	 ......... 


'\ 
Duh 	autlhlri/cd to ~il!n the bill for and {111 behalf or JOI:\T VENTURE "TRACE MOSTOV IK" . r 

I 

Dated Oil I~ day \,1' Janu:l!'y' . 2012 

~ 

,~. 

:;:~ 

b 


.~ 

j~!~ 

~<> •• ----••~ ••¥ •••,,~----. \ l!! (\ 
! Bldckr \0 USI.' ;b appropriate ~\ i \ ~{. ;~.(,~".;r .... 

\ I ~ '.y ,,,:-'! If0, 	 .";/ ( : d 
\ \~. - - . "r./I.,._L_, . 

. 	 --,
"'. " i~f7j3 'v:. /~:_.~...-;;::;:>'~ .·r rl::p!C I f'yn XOf\A"AA 	 'I, / /:- .. _. "~ " I" 1 "/0" -. 0 . , I . .._

" /1 'f t" 1Ctf t ". ......., .:' ()	 . . 
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Confirmation with Modification of Bid 

(According to changes presented in the Invitation for opening of Financial Bids) 

~ --'- " 

~~.~,;i'~ 1JfJ14A(~13 
, -,./.~~\ ., ' " -:: \'I o1PEVlC rryn '(..Of\X.AA

,...!} (,," \ -;: \ 
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" R c 
'-­ ,

" . \ )1'-- (. , 

To 
I~:!; 	 Koridor S rhij l' <1.0 .0 

Attn : \lr. ;\lihlljlo :\lisic 
:21 Kr;dja Pdf() St rL'~1 
I 1 ()UO [klgr:1Jc, Serbia 
I· ,mall : PrPl.'lll\~l"Lt;!l!£J~.\-~!:bl~!: l:;r b..i II.' .rs 
1,1,\: ')X I II J2 ..j~ b$2 

2 /d July. 2012 

lU:CAIHH;\G: 	(\In:,lruCli01l ()f Illgh\\ <1: 1:i5. S~i,.' lklJ) Grdclie(l (Gomje Polj..:)- l'aricinil Dolina (UYl 
allJ LOT ~). CORRX uS ,Fm.PACK l.rCB 

SL'BJ EC r: 	 \l ntill1c (lljpl1lO Fl l1illll.:i:-d Bid 

Ikar \lr. \\ih'lj!O \\I S1L , 

,'.1
~;; 	

.1\ ' TR\CE ;\IOSTOYIK hcrt:by pn)\ i(k:-. all llfticia l Statement, that J" TRACE MOSTOV(I( 
agrel.", wit h I he \.·hflllgcs in the C(ll1trCll:l (l~ :.pcei lied in t11e lelll.'r (If K\lridori Srhljc d.tu) . ref, 3214/ 12 
lidteti .l Ull\.' 20, 20 12 (itl'll1~ :\0.1, .' ,..f <lml)) : challgc~ 10 Ihl.' tender dllCUmClllS that are IH:CCSSi\I'Y, 

:\ccordilli.! 
.... 

lu all challi.!c~ J\' TR,\ CE .\10STO\ 'IK hercb- motlHlcs ib Fi nancial bid (or LOT 1: 
,~ 	 '" 

Constrllc(ion of High~\ ay E75, Road ane! hridge'i III ~Ilb-scction Grdclica - TUllnel Predcjnne and 
Ilnanc lal hid for Lot 2- Const ruction of Ili gh\\ a~' E75. Road and bridges at suh-section Tunnel 
Prcdcjant'- Caricina Dolina as n:placlllg l hl' \\ h(lk \ppcJ1clix IL) Bid for Lot I Schedule of Adjustment 
daw- I ;lbk :\ I.l)ca l ClIITL'lKY. 1ilhk H. h1fel,!!1l l ' urrcncy (IT) fm 101 1. Tabk C. Summary or Paymcnt 
~ \ l!TL'IK1C:- fnr I (1\ I . ;)l1d replacing \\'hcde .-\pp.:ndjx 11) Bid fl)l" Lot ~ Schedule of .\dju"t1l1cnl data- Table A 
I llcal CtlITCI\C~, 'I abl.: B. J nrcign CUITI.'llC) (l (') for \.ul ~ , Tabk C. SUllunar) Ill' Paymel1t Currencies for 
J PI ~. C\I~h 11(1\\' Il)!' LIt 1 .1i1d Ca:;h !low 1'111' 1.1)\ 2 with .IHadllnel11S 10 thi~ letter as ['nllt)\\ s: 

I , :\ppcJldi.\ III Bid Sch<.'duk or /\d,il1::.tlllL'11t fbt:1 ((\1' 1.01 I: ., Appendix to Bid SchcJu1c o f ,\dJlIi'-1l11Cnt I)'ltil fl.l!' Ltlt 2; 
3. Ca::.h tlO\\ 1(11 I.(lt I . 

..f. Clsh Ih\\\ for L(II 2. 


I::" 
:!;~! 

Total price of our bid for Lot I and Total pric(' of our bid for Lot Z remain unchanged. 

:\1 ta.:hments: 

urflcral Slaknk'1lt that .1\ ' TR :\CE \10S rO\' lK agr.:e:, wi th thl! changt::> 111 the contract: ., 
Appendix It) Hid Schedulc l l 1' .\dJlbIl11Cilt Data for L01 1; 

3. AprClldix to Bid Scheduk or ;\dl U:iIn1elll Data for Lot 2: 
4. Cash 110\\ for Lot I, 

:; ('(\),h no\\' for Lot 2. 


Kind rcgard~. 

:\ullwri/.-:d R-:prc"t:l1ittti\ 'c 

J\' TR:\CE \10STO~l lK 

36f733 
·TP[!i1C rf'Vrl XOf\AoAA <:::-:::-:::-... 

../: < ; , ; \ .l· I.~· -, 
/ { .' '\ ~ l ' : ' 	 .r .,\ \ \ 
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STATEl\1ENT 

The undersigned :\1r. TS\el::l11 haTH\\' Tsollc\. Identit) Card .\!! 626~5(J362 isslled on (l9.1 O.2()()l) o~ 
Ministry Of Inlerior. S0fia. p~'r$o llal .,,~ 6.-022·15S6'). alit hol'l 1(.'(1 rcpn:~cntative of "JV TRACE 
l\IOSTO\ ·IK" . Kcpublic of Bulgaria partKipal0rin bid fN cons\rUCllOll (\1' prujcct· ~ 

COt\STR UCTION OF HIGHW,\ \ [75, SECTIO~ GRDELlC:\ (c.nRN.JF POf.JE1- CA RI C IN ,\ 
DOU;,\.\ 

LOT I: COi\STRU('T ION 0(; J I IC;1IW;\Y F75. RO :\D :\ 1\:D 13IUIKi[.'S \ I SUn-Sl'('lION 
(iRDLLlC:\- TU:,\,\;U , PREDFJ,\:-;r 

LOT 2: CONSTRl:CT[O~ (Xj IlltJI 1\\ ',\ Y f:7:i. RU \]) ;\\:[) BRIDCa;S \1 Sl'H-SElTl()j\; J l. ). \.. IT 
PRI·DLJ \~r:. - (, ,\RICI.'\A IJOLl.'\,\ 

[(,B .'\0.. CORRX,L75 l 'm .p:\CKI-LUT2,ICB 

with EmploYi.!r Knridor Srblje d.o,o .. 

"TRACE \10STO\'JK" herl'by prlnitil:'s un (lf1id;ll Statement [hm J \ TR \CE \10STO\,IK ;I~rce~ 

I 
~ 

with the change, in the Contract a" specified III the leUI?'I of Korid0n Srbl,ll' d .l).l), reI' 32!-l l2 dated June ~ 
20. 2012 (items ~(\. 2. 3. -1 and 5 J: chanl,!es 10 the tcnliL'1' d\)("ul1lcnl~ thaI arc nc<.: .... ~"ary : 

ITEM No, 2 
"Pm1icular conditiOlls of COl1trac!, pm1 n cont ract data. performance Securil), suh- c l;lU:'C -1.2. , f(ll l,\win!,! te xt 

shall be aducd: ".-\cceptablc Bank to Ihe EmploYi.!r means an~ Bank \\'Iws .... rating is minimum "6 
(invcslment threshold- acceptuble risk)' (here and all\..T "ll1lllimum r:ll ll1g") ilc.... mJing (() the ;\ geth:Y for 
rating aSSl~SSl1lCnt CGFACI:, If dunng c.xccutton oj the COJ1tract the ratll1g of the Hank from which the 
Contractor pn)\iclcd the Sccurit: t:11l S belm\' the J1llIllInUJl1 !'at In!,!, the (' ,>l1lractor ~halL \\ithin 2S da),> 
';l:1rt1ng from the l~'lle of Ijoliec' h~ lht.:' 1 ' f11pl()~t'r , -;Uh.litute ,uch h:mk <;;c'ellril~ \\'!th:1 11('\\ ' S~'eU1'l1\ h,uvd 

by till' Bank \\ illl minimum raling, l :nlil :-uch ~ulhtltlllll)n of Securit~ i~ pro\ idcd 10 tht: Emphlyci all 
payments under Ihe contraci sha ll he \\ 1lhhclcl, Such :-,uh~tltlltion i<; not ~ l i~iblc for any chang~ of' C()s. or 
price. Hank raling shall he ycrified by {he Lmpl")l'r ,Ill qU<l11crl :, basc," 
ITEM No.3 
Particular (\11ltiition or Contr;'!ct. Part :\ Contract Data, Tlltal ;\d\ <J1Il:C Payment. Sub-clause l -L2, 
ti)llowing h.'x t ::;11:)11 be added : '·.\ ccepwbk Bat1~ tl) the r:mplo~L'r 111(:;111" <my Bank WhOSl' ratin!" b 

~:!:J ~ 
minimum "6 (imcstmenl thrcsh(1ld· acceptable risk)' {here and alin "minimum ralJng") llC..;prdtrlg tl) lhc a 
/\gellcy iiJr [nt ing. assessment COI::\(,1:, If during c'(tx'ut ion of the Cnntr:lct the ratlllg of th.., H;lI1k i'mm " ~iwhich {he Contraclor providcd the SeLunl~ J~111s bi.!lflw the minimum ('ating, the Contractor ~halL with in 2~ ~ " . 
days stal1ing from the issue Clr l1oticl' hy the Fnlplnyer. suhstitute 'lILh b:1I1k (lu(ll'antec II itll ,I m'l\' 

~~ ~ 

~ GUJrantec iS$ued by thc Bank \\ llh minimum rating. Untt! such SUbStl!utllll1 of(; uarJntcl' is pn)\idi.!d tt' the 
Employer all payml.'nts undel' the cC'n{raCI shal! lK \1 i\hhdd. Such ~l1b:'\liIUli(ln is Il\\t t:liglhk [()r ,IllY 

change of cn:-.t or price, l3an" rat ing \;11<111 be \'I.'rijil'd h) tlte Lmp\(l) ,,'r \)11 QU<il1l'l'ly base," 
ITEM No, .J 
Particular COl1dllj(1l1S of ( \1I1Ir<l(I, P.111 B Speci iie Pro\ is i,Hh '1 be C\)l1tmcl Prie,,', Sub-Clause 1"+,1 ~h(111 \1<,: I 
rcplaccu \\i lh Ihe following: "Panicular Conditions \11' C()l11fact. Part 13 SpccJtic Pn)\isil)tls, the COn\rill'l 

Price. Sub-Clause 14.1 (b) Repl<lce the Sub- Clause \Iit h Ihe following pHragrapiJ: Til .... price,; in Hill or I 
Quantities indlldc all duties. taxt::s <II1U (llher ie\'ie'l cxcludi ng VAl ' (Value \tlded Taxe,,) . (\)ll1pnniL's nrc 
not exempted form I(lX;ll ion. duties and other Ic\ it'~ The ((Ill1racWr shal l pay Cllst of custom dUlic:-. l)ther 

I 
" ii"~ 

~;~~::.::~~~ . 
~ :.(,,~. ~"?Jf,!.:-",i ~ ~ 
" ..~ :'':'';~ :'~'>:i>, ~ .\ 

~~. ~ !
,~;";/' /'v,. 'f;) I 

.~~ ~', .":-.:' <'" E .~ ... ~ .. b..'\; ! 

http:c.nRN.JF


Jf 'RAe " 
i1l1pnrt duties and \\rhcr imposirions, !eviL'S li'om their own proccc'(is, The Cont ract is VAT cxcluded , and 
th.:: Contract Price .:.hall be nllt adjust hi!" any ofthcse Ctl"l except as stated in Sub-Clause 13 ,7 [AdjusttllcI1l 
for Change" 111 Lc::gi5Iatiuns J,"' 
IT[.\I No.5 
Panicular Condniul1s of C\ll1tract. Part B Specific Prli\'i5ions, The Contract Price, Sub-Clallse 14.1 (e) shall 

I:,," be added: "not applicable"' , 

The pr"'sc:nl stnkmel11 i:> i:>:>lIcd in <:ump1ial1ce with kiter re I'. 3~1 4/ 1 2 daled .Tunc 20, 2012 and in 
complinnc(' wilh kiter ref ?-329 12 daled 25 June. 2012 received hy Koridori Srb ijc d.o.o. 

,~ 

\ v, ;/l­
• , y .... -, • 1 • . ... , i ,\ .1. I .i; I'~~~~.~~' , . .rS\ 1-.1 A:-': TSO'l'·.\ 	 i1' ... t ~. ' '; IJ ~, 

\ I. . " 'I " 
"\ . 1.-1'J ,,:! ·'li,"A/;. 

Authorized Reprl'sclltatl \t I 
.I\' TRACE MOST()VIK " ' ;1

!I ' 
I' • 
i J 

V 

1§:1
ItS .. 
l~~l 
~ 

!~ 

~ 

Date: r" July.lOl2 

® 

~@[1 2 2 
...--:: . . 

"lPEVlC rpvn xOM"AA 38/73~ ./<;~ 
/'J ,.>.. , ~f<;~~ 

';"' k (:'::" 0\ v ,...1 . .. { I(r .... p 'I"(0 ,~ ... ~ ._f'l.A-'\ 
M.... ~ .' . , • .·!'I O . 
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Appendix to Bid 

For LOT} 

Schedule or Ad,iuS llncnt Data 

[In T:lblcs A bclo\\. the Bidder ::;hall (a) indicate its amount of local Cl1rrCIlC~ paymcnt. and (hl ckriyc its 
proposed \\ t:ightin~s for local currency paymcnt. In the ca~e ~)f vcry large ancL or complex works contracts. 
it may he necessary to specify scvcral families llt' prkc adjustment formula e cnrrcspolld ing.II' the diffe rent 
works ilwo lq;d,]

I
Index Index 

COde~ _~scriPtion 

'\,'nJJjtl'I:!hk 

!.. LJiJIlllr 

QuarTlt·J aggn.·g(1\1...~~ 

Cl:I))C"'TH 

)--._--_.__......._-_._-_.._..._.-._._.. 

R.:inftlrclI'f! "'kl'I 

BitunH:n 

Table A. Loca l Currency 

Sonrce of I Base value TBiddc;"s relatc~ 
index and date !currency amount I 

----_._..._,-,------ ­

'" 

*' 

* 

* 

'" 

.2\ d'l~" pn(lr 
I t l ) hh.1 '">uhr l1! ":-'lon 

,],,\<.; 

r--¥.~ .........-.----.,---y-.....--......~.~--.......--.-­

._____-'1 Di~,~_t:~__________:__"'______, 
,I<-1.l l 

Biddcl"s 
proposed 
\\cighting 

,\ , () I II 

.~ J tJ \ ~ '"' 0 

I{'-,n mpnlh 

'!') ;;j{) R<.,n \ 

- S-::'"') 50 R-"D-I 

f,f, 2',<>:'(1 I<'>D I 

6"2.~6 5t1 W,[11 

Il 	 II I,'" 

COl 

t; 

D. 'I, -IT---.J 

ill:" 

-~--.--,............-......... 
r {)12 

·..··..··....·....·_-·......·...·"""..·..--_·.. _·t··· ~ ..-----~ 
I I!l ()o RS I) I I (, IJ I ~ I 

i " _________ j 
I IIlO 
.L..____ 

~Ilt l.': Bidt.](;r's proposed \\'cighting should be I:O n SiSlclll w ith the \\'(lrks 

- - ----_._---"-,,...
f nOt" 1~ Y'U r'-\:-;;·f..T~·;J~·~·-· 

I 
d('H-ripthw I 

I ,ll"'1n \H 
 ;;'tJlhltl':Ji n'11I.~t· ,.If 11h.' R~·' I 'U'·'ih.......... d'hJ. ( ":1Hl1\:r;! ~::.mpn II'I t ' ,",I:l'hth' t.,, 1 "nnnb:"'~ · L it'I ... ' ! ..\ \l'rJ.\lj.· gr(l.,.~ 


I": 
..~bncs and \\ ~g.~:.:r.~:~..~.~.~:.!:~:.:L::~:_~.~~.,.-i 
~ t .J Il)I H.: ,..il qm\~ ('I tt ll.: f{q·)uhil\. 'dhu ( I'fmlhinh.'Jl\: ,n C' .), . In,It'("t"' t.111' Itlt lui..I,:r ... J'rI ~-C\ Ill' n1~lIiuL.h,:!Wl."i~~ 	 ()lJ.lrrl\.:J ii~,i;I't." '? ,)t ...~, r 

....y.~. ~_~~.~.~:.~.~~~_.~~~1:~~I~,..::~,,;~.t::.! _(tt hI.:r ll.~~~.~~i~:~.: .~~_:~~~'_r..:.r~_'_n;;.~______ 

t ('~m ..:nl ~~arhl;c :ll Onk_~' ,) j 'h .... H~·ll\Jblh ' I,:fbl.~ ( 'llUln.mI .... J. Ur!; ( '\; 211 . hldh.~ · ... nl PL1lh,hl.'f'" pm.'\." \II nl:ir~\lf:htuh"1 


I__ ........~ ......___._~_ pJ·ldUth II) RI..T~~.-:~~r~.~" \I.lk"ld, I;)! 1:1"Y" l'N:...lm::: lr ~(':.:~.~.~~.~.:.~"n .~ _. ____. _ 


: Ut'Hl((·fl.IIl,1! <'1(.i.'i 1 ~I,..U I<'h-~ai (Jnl ... ~' \' 1 Ib\,' Rt,:"IJ'h~ ... \.·tl~I~1 (.>Hlml.,ml.\.I.!h'n(·' ~I - tndh.:"'........ t rr'),hl~·,r'> J1Ih.~" .: "'.J;;U:.'..k::lJh.:,~ 


____• __ ...____ __~_A ._._~ lrr\~;f(~_~~2U_'_,;_I, ,I_..,_(lhj.\ \l~;~'.ll :... t _il'" d h.,; ' h- m",·u., _. _______ 

I 	 fill UIl1 t'1l 

!)U.'\".'J (tIt:1 

* S(1UJ'Cl' o/" index 

/r'~ . ' 
-.\). ' .IY"" 1ft --<..\ ',

f;'; -(. \ \ 
"- ., ~.. ' ~~ ~ ; 

\3 -1~ 

!~IJq:;L.::d t lni~ c.: d 

ICn·Jul,.h 11\ F'~ruP1:\ 

\~!..tH \II\:..t1 OHi(t..: (>I 

...._..r.~~~_~~.~~~~~~.~~~~!.::~.~.\~l ~ 

(ii..· Rq'l.li"ii\. ' ~,:rrl.l. I dl,rnuflh. :tt';, ,'!l r~ ~.t" ~ hhh....·" i t'r\\,1~ii.'1.:J<1 IlIhe..., :". nn:j~jh-""'!:II\'J, 
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.101:\ r n~Nn ' RE "TI~ACE \\OSTO\' I!.;" 

Cash Flow 
FOR LOT J: ('vnslruction of IJi!!ln,n~ E7:;. Road an ilinitlgt:s al sub-sl' clion C rllI·lir a - TUllnel Prrcil'j anl' 

Month 

2 , 
-
4 -

\'al\ll: of \\'0 1' 1­

IRSDI 
77959512)(, 

1307195:<2. 14 
1 6~ 1 I I i.S·U H) 
I-I K 14\1 5 1l).:;2 

,\ dl'lmcc pn)m cl1I 

IR!-> D] 
Y).'l4?R IlK:<,76 

,o\(h,1I1(<: 1\1\ rnc'nl~ to Contra,ln)' 

f'-C!,".' IT1..:nt Monthl} lotal ICumulakd value: 

I R'Dl (R'\D I IRS !) l 
·+71 ,'X}\«;h,:'i<ll ..171 ~}\ S ;')f,.)') 

130 719 5~:: I · ~I 6(12 107 ')2S, 7.1 
1(1,' 1 1 I 2'\-1.00 76~ :: 19 I il2. 73 
I.ji'\ I ·ll) ' I ') . .'):? lJl.' 'lhX 7112.25 

:)- --_-.t-.-.-'-~---' i 11;5 lJl l -;tl5921 __~~!~~~~I2j 
j(J6 )( 7-1 ,1\J-l::i\T I 12(, 1:-: .1 (,11:',';)( 

' 1 IllS ').J 1 5n::.:~___,,,___,,. 
lUI' H7-1 ',')",U 11 6 

7 I I ; i)')·1 \)x\N I II \ h-)..I 'lX; .\ () I I";", fill) 'ifl,'Y7-X'. 1,.12 (>25 .I27.1:<i 142 (,2~ 327,:;" 1 :;:-;2 ~ o4 'J I'.'11 
<.J 

I li 
1 I .Hj(232~9'J. :'~_.__ I.WII'2~l)'Uhi 1 ~225 ,'7XI2.M\ 

' 16liIi71l'J3R. !('1 "77-1IX7.1<i 1.'5(1\.)(' 16S76'·1~{)\,I') 

II 

f---J2 
13 

i4i 
J="1 ~ 
16 

17 
IH 
I ') 

2fJ 

2 1 
22 
2; 
2~ 

ror,\L 

13 1 'n -I )(,2. 8.'\ I _._.~ ..;2"'::~_ ') 12.5 7 105 5 7'~ 6:;1),2(> I _~..21h,\ 21 ~:.11.:,:!~ 
277 1-1:' -I1l2 ,q! ~;\ ~ h9 /)1';11,51 221 XU, 322,();! I (' X5 (lL)1J ~ \.', -1 '1 

2\.)t;O'N-J.8.'.7-l 5'11')')X l )(J.75 2'S.j7\)~Ij(,.(NI 222.1:;70 1:2.48 
170 96{, 70h,R~ .'-1 1')\ q 1.37 1'i) 77 .' 3h5-1X[ :: "hI) '.l.' 487,1)(1 

In ·l ·p ~' ()1),7-l1 '~ .IKX I17' ..':'1 1.17'1'\1 f,9< ,wi 2 .NIi2')~ l XI", 

1X<) "':t(1 .'2(',071 ,\7 <!2(,{'(» ,2.1 j 15 1 71i..j 2(,O){61 .2 (,SI/II02 .1-12,21 
I tl\7X~;\51J. !)-l1 1!l'J17'::li~,~XJ 1:i2~(,S;';L';('1 .2~W.2)n(J·N<.n 
.21.\ ,1<) l )15,J\) 11I<))72115"'X 2r>2·+11 inn,,1 '(I{).'ill)2(.2;,~N-------_. . ~"-~~---. 
16l.:nX'I»X,·+(j IP'!1 721)) ,.jit 15n;1 1 7~2.()2 3 16' 12.1 -I(I(dW 

221) -1-4':; l OX,'] III ., 17 211~,;lX 2U'j 52:' 9(l3(q '\ .172 (,:,ll ,Oll).,,11 

2-19 no il-l..l,20 I tl \l 17:':I)~.~!; 23)( x~2 ~~~U2' 611 50" I ~Inh 
2-17 X43 579.0R '-~--! --··--~721)5.4KI 2.;(1 \)~tl '\7 ;,(llil ; X·IX ,ell ~22. 1 (, 
1(}91<)'I X9R(,(l I 11)-1172tl~.-IX l)N2~76'n.12 ' 'i17;7ii7~iX 
~ 723 YI (),1() ,.;; I,.: 2iOU1~1 ·I~ ,.IX .~77.!'(,'~ \)~..J ~ XX K:' 7.h2 

:; 'f).J. 28 8 Sn()2 39~ <l2S 1183761 ~t):> ·ell :liP 77 ~ 9;4 2~X tP7.f>2 

~~ 

ill 

~i~l 
~~ 

\ , iJ.
\~ ~' 

). 

~\ 

\ ,//
j 

I~i' 
~."~'. 

'\ 

"" ') ... . ..; :1.•.•\'\ ,.', "::J', 
.., -' \..-" o-\"-' ..:e- I 



-
-
-
-
-
-
-
~
-
-
-
-
-
-
~
 -J 
:::: 

'""> 

Ir, 
~
 

"4: 
1

.1, 
-I". 

'X
. 

c:'1 
ff. 

r 
l 

:;""O
t:' 

("'" 
:::.e

x
 

r--­
...c 

f'.. 
-r. 

r
~

. 
f'". 

, " , 
f'"'-o 
~
 

fi 
~:: t~. ~~ r;.: ('­

~
 ~
 ~
 ~
 

='" 
X

 
( ' , 

..c 
::c 

,...,.. 
r­

"' , 
,,.., 

"'t 

r 
I 

r
I
 "·'M

r.:.;:-r-:::tl--­
(" 1 -t;. or; 

t"'; 
~

. 
r! 

i 
r
l 

.f". 
::-. 

-::­
.c 
~
 

;
-r 

..:::. 
~
/
.
 

Y
:. 

~ ~ 
r.....

("' ) 
.­

.c. 
,. ~

 
r
!
 

,........-= 
r 

f 
:Y

.: 
-:.;.!>

 
::­

( 
I
'. 

~
 

:; 
''', 

X
" 

r .... 
( .. 

f'" 
"'T 

-r 
If"' . 

:>
:;;-. 

)(; 
( .... 

~....c 
f -­

<,. 
X

 
:; 

-
.
 

'1
 , 

,r, 
-r 

~
 

c: 
o 

--I 

/
, 

'­C
 

-l 
:t: 
o 



'.,,1tt>.~~,' ~~~iSS.'.:~,~!\.....:,.'\."l·t."\.--C':"C'I~t~.1.;.,.~.~~~.~~cc:::::-- ~.. '&:,::l l. to. 

(7) Appendix to Bid 

~. 

Schedule of Adjustment Data (Table A) 
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Appendix to Bid 

Schedule of Adjustment Data 


Table A. Local Currency 


Section: Grdelica (Gornje Polje) - Caricina Dolina 
LOT 2: Road and bridQ"es from Tunnel Predeiane to C Dor 

Index 
code 

Index 
description 

Source of index 

Base value 
and date 

December 19, 
2011 

Bidder's 
proposed 
weighting 

Nonadjustable - A: 0.10 

Labour 

Statistical Office of the Republic Serbia, 
Communication ZP II (Statistics of 
Earnings) - Table I: Average gross 
salaries and wages per employee ­

Construction 

48.357 
(X 2011) 

B: 0.15 

Quarried 
aggregates 

Statistical Office of the Republic Serbia, 
Communication CN 20 - Indices of 

producers prices of manufactured 
products in Republic of Serbia: Other 

mining and quarrying 

102.8 
XII 2010=100 

C: 0.15 

Cement 

Statistical Office of the Republic Serbia, 
Communication CN 20 - Indices of 

producers prices of manufactured 
products in Republic of Serbia: Materials 

for incorporating in construction 

100.5 
XII 2010=100 

D: 0.15 

Reinforcing 
steel 

Statistical Office of the Republic Serbia, 
Communication CN 20 ­ Indices of 

producers prices of manufactured 
products in Republic of Serbia: 

Manufacture of basic metals 

88.2 
XII 2010=100 

E: 0.15 

Bitumen 

Statistical Office of the Republic Serbia, 
Communication CN 20 - Indices of 

producers prices of manufactured 
products in Republic of Serbia: 

Manufacture of coke and refined 
petroleum products 

114.0 
XII 2010=100 

F: 0.12 

Diesel fuel 

Statistical Office of the Republic Serbia, 
Communication CN 20 - Indices of 
producers prices of manufactured 

products in Republic of Serbia: Liquid 
fuels and lubricants 

114.5 
XII 2010=100 

G: 0.18 

Total 1.00 

Base Date is December 19, 2011 (28 days prior to the latest date for bid submission) and 
selling rate on Base Date is I EUR=102.0581 RSD. 

Note: Bidder's proposed weighting should be consistent with the works. 
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'( Kopuoopu Cp6uje 0.0.0. 5 e02paO 
/{pafba Hempa 6p. 21, 11000 5eoapao 

vvww, koridor1 Q,rs www,koridorKrs 
" .L J..> . •P.1,1

KOf10L1ON1 CPI5I-1JE 	 lJ1~[L 33 44 174, nV/5: 105940792, Mam6p' 20498153 

Prosp.:ctivc Bidtkrs 

ItEFERENC£.: 	 Serbin; Corridor X Highway Project, Constl'uction of Higll'way E75, 
Section; Grdclica (Gornjc PoljC)-Cllricina nolina, leD No: 
CORRX.E75.EIB.PACK 1.JCB 

SUBJECT: 	 Addendum No.1 of Bidding Do('ulllcnts 

Dear Madam/Sir, 

Due to numerous received requests for cLarifi cations ()f bidd iog dt1CLilnents and queries for ti me 

extension, in order to allow Bidders to pn:pare and submit quaJ itat ivl' bids, Employer is ~xtendif1g 


the deadline tor the submission of bids 1'01' P rocurement or (\lI1strllclio!1 of Ilighway E7S, Section: 

Grdelica (Gomje Polj e)-Caricina Dolin[l, reB 010: ( 'URI{XJ:;'75 I~ IRPACK 1,T(,R in accordance 

with nB 22,2 as tollows: 


ITS cbuse 22, 1, referring to deadlinl.' ["o r subm iss ion of bids sho uld be replaced to read as 

follows: 


Deadline for submission of hid~ is: 

Date: January 16, 20 12 

T ime: 12:00 hours, local ti me ((i MT! 1) 

Employer's address for bid submission purp,)ses shall re mai n the SR me 


ITB clause 25. 1, referring to bid open ing should be replaced to read as fo llows : 

The bid opening (only the technical bid-F nvelope tJ.pc..l2 shall take place at: 

Street Address: J J, Nemanj ina Street. floor TV , room 14 i 
City : Belgrade 
Country: Republ ic o f Serbia 
Date: January 16, 20 12 
Time: 13:00 hours. local time (Cl l'v1T+ I) 

Please l~ont1rm in writing receipt of Addendum No.1. 

Kind regards, 

Director 

Mi haj lo M is ic, C;' jy , Eng, 
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~ l ({OPl1110PH CPIiRJE J1,.O.O. I~EOn)Nl 

KpaA>a nc rpa 21, 11000 Geo.-patl ( 
w ~ ~ \vJ...Q[id(H:JQ~,1> ~_~~}Lh.0..r idOl~-,-I S 

· ;;1" ' CPGI<1.JE n:. I. 33 .:l,+ 17,1, Ill!lh: 105<)40792 .. Mal.6p: 20,) 981 5.1 

Prospective BidJl:rs 

REFJ<:RENCE: 	 S~rhia, Corridor X Hi!!hway Project, Construction of Highway [75, Sect ion: Grddica 
(Gornj(' Polj(')- Caricina f)(Jlill~1. LOT 1: Road and bridgt's fJ'om Grdclica to TUJlnd 
Predejanc and LOT 2: Road ~HHI bridges f"om TunncI PJ'cdcjane to Caricina Dolina, 
feB No: CORRX.E75.Effi.PAC Kl.ICB 

SUBJECT: 	 Addendum ~o.2 of Bidding Documents 

i)L'ar \:\adum 'S if. 
rffil In accurdance with ITB itelIl 8 i\JTlendnl~nt to Bidding l)(K'lIlllClltS. lile, Enlployc: her~by is,sues. the Addendl,lIn. No.2 to. Ihe 
':':', 	 Blddlllg Documents tor Procliremeni of (onstructwil 01 fllglllva~ 1,.75 . Section: C,nlehca ((,onIJI:' PolJe) -~ CancIO:! Dohna. 

LOT I; HOild and bridges fnlm Cnlclica to Tllllnl.'l I'rl'dcjanc and LOT 2: Road lInu bridges from Tunnel Prcdcja nc to 

Ca ricina Oolinll, ICB No: CO RRX.C75.EIB.PACKl.ICB. 

.-'\ddend 1I11 I refer, 10 Volume !, Pan I Bidding I'r(1Cl:durc'i I S,'cliull I V), Pan 2 Works Requireml'nt (Scope of Works and 
Specification). Part:; Dr~l\\ings and Volume 2. Seclion VIII. 

Vol um e 1 
Part J 	 U.i.cld iIH!. I'roceduxc:, 
'il'ctiun IV Bidding F'tmm 
BillofQu(}nlities 
L_Q I I 
J. 	 Compktl HoC) 1(11' Civi l f.. n1:',lne.;ring rk~lglJ , 01 0 I I.l i",h\\i!; AII!-Ulmcilt (page 1-72 and 1-73) shall bt.: replaced With 

jc)ilo\\- i!l~ 1l0Q: 
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~) ~llltl ll ~~, In'C~ nln - O~U l.nl. 3017 p~~, ! 
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infill !;)t' ! ..~ ,,:cmcnt nlllT1ar 1))1\ nc nr ,:ul\"crh ! 
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9, 07.20. Supporting structure of reinforced earth, 07200'i ReinfML'erncnt Wurks, item !lO, 07.20,09.01 (page 1-187) unit of 

Iw,:asuremcnl "111 \" shall be replaced with "J"g" , 
1().OL~2. Supporting structure made of walls and piles. 07 , 2~.15 Sundries, i1em Ih), 07.22.1:".01 (page 1-1(1), TS rdcrence 

" 111.')" shall be replaced \\ ilh T,S. " 11,5" 
1'- 07.M3 , Retaining. WlllJ M3 leftward" 07M,'l n'i Sundries, ill'l1lno. 07,M 3 0"O] {page ]-1(9) shal! be deleted, 
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;:,,'...•.,12.08 .16. Top Slab Culvert at km 384.,·067303. OS. I()02 COllcn'tl? item no Oli.16 OLD I (page 1-220), unit oj" measurement "nr'" ~. 

shall be replaced with "01'1". 

13 08.17. Slab Top Culvert at km 884 +815.86:'>. OfU 7,()2. CllIKTl~tl', itl'1Tl 110 08.17020 I (page 1-222 ). unit or me<lsurel11cnt "m}" 
shall be replaced with "m ;". 

14.08.17. Inlcct Structures at 1-.111 884+815.865 . 08,17.Cl2. C't'llcrctc. item nu. O!!.1702.0I (p~gc I-223),lInit ofrncasurl'ment "Ill"" 
shall be replaced with "n{n 

15 	 08.22. Top Slab Culvcrt at kill 0" 112.53. 08,2:2.02. COlll'l'l'tC. itclll JlO oa 22.02.0 I (page 1-232), Ullit of measurement "rn~" 
shall be replaced with "m· l ". 

16. Complete BoO for 11. TmfTic-kchnical and SCHiel' equipllwll 1(,1' mads. IUU. Traffic Equipmcnt delivery I full 
,~<l. i-O!~~:gp~l,~._sect ion (pa£.<:J..:~?J.)~lla.I!~l~ _ .... _-; '_'.~1-~~±	 t:l'pl~ced~\ it h.1'0 I-'()~il!g ,}~)g l' ....... .. 
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UPE 1'\ ~ i;t;:j'i(1Nr-------_~~~1L. 	 _._.. __.._...._.._..._._.._.- ......_----------_.. 

Section IV. Bidding Forms 
17. Bidders Qualification, Form LX!' 2(b-I) . pag'~ I-.';OY, :Jtkr IIlL tnll!.: le)r Farlhwo[J.;.s and rock cxcavation, i'ollowing tabk 

shall be added: 

[X~~~,~~~~~I~t _. _. ____..·-...-·-----_~~~:i~r ___~~~U:;illitV·i~,~;~~~;~d ~~ the- "j"$i(i(l~~__ ~__ _ __ . -_1 
908rl'!:,?j~..c;!I~a~~c- __~~06 __ / ___:- ~()()-~... j 2_ ___ j~_m~_{){)9 ~==:E ____ 20 I0 IOm 	 __ __ 

!-~~-~mm __ ... __ Total: -----------m·-l-------- --- ! ____ ~-- -- ----~~J_ ...==_--:===_~_I 

Part2._W_Q[.K.'J~\!fIllLr~!Jlellt, Scupt' of Wdrks, LO~LJ 
1.3. Results of Traftic, Surveying. Hydro log.ical and Gt'o!echnicallnvestigiltion~. 1..3.3 If}drologicallnvt.!stigatiolls: 
18. 	1.3.J.I Hydrological considerations and drainag.e concepT (paE'.<.' 1- )(J9). sentence starling wilh "On this highwJ)- ~el't ilHl as 

well as on the entire kngth from Les~()vuc , ." shall b~ replaced with following "A long tillS motorw:1Y sectioll as \\','11 uS uloll", 
the whole route fmrn Leskovac to border with BYRM mad way runoff will he slIbj.::ct<.:c! to treatment [1rinr to rlischargc: into 
natura l rivi:r and other sl're,lms ConlUlllinatl'rl water willlhlls hl' ireated to a predefilled ckgrcc of plirity in oil se[1arators prior 
10 ils discharge into river and brooks. " 

19 . 1.3 .3.3 Design cons iderations (page !-3 10). sentence starting. \1 ilh "SlonJ1 watt'r sewage is cOI1,isting of' JlDPE pipes ha ving 
300 .. 400 mm ... " shall be rep laced \\ Ith f()llnwing "Stonn water sewage is consisting ()/' IIDPE pipc~ having 300-500 mill in 
diameter laid in trenches varying 0.90 - 1,10 m in width on Illill.imllll1 0.10 III thick s~l1ldy-gravellayer. Bridge drainage system 
is consisting ofpolycstcr pipes having 250-400 mill in diameter . rill'S" pipc$ were hung under lilt' bridge ~tnlt.:lurc:s." 

20. Table with Out"'r poirns including ()ut let pipe short(;uh (pag.~ 1-310 ,lfld 1-3 I 1), shall be rl'placc:c1 with tiJl lowing: 
Outlet points including outlet pipe shortcuts arc sh~?wll in the Table be lmv ("total 01'44 sc:parators): 
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W(I(.I011 mm 	 f;I.'if/Il"1! 

101)S'P ~ ~"':'i til)lei! --_... ­ ~.~ ~~ ..~.~~.~..~)~!-- ---·-l---~-~-:""'" r 
i ll L midk . .- .-..-.-~~-... --- ­ ~ -- - -- ­

1,'3 	 ~2 ' po i 10 I)I I ri{'ht ~'7~'~7"0P· ----t----	 _ ............. 
 -8;-;- ~(~~-"--"'-'" ;00 ............-[~.. S I:101l0(l
I IS I I i<-fI __ nl:,Lr. . 

~ --:,~ , 101 Q) l.t)() 	 19lJ (l-_..._._-----­
.' 12 

~ .... ! 	 lit! \)~ ~n!) I I)()!) 

'- () ! I JPII­ .. 8.·3·sn.~ til; - r-----~~..~_ _ _ H "'-'-~Il --.JlIS2 

p.; 	'::0 o~ __J____ J}i)_ - - ____£ ____.!.o~_'___ J 
~ 	 ... _____ ____________.. 1 l.:n t;~ ~,}{I M_ _ i n· (. _: \-I -.-.-..--...~-.---

;;-;·1 "'~ ii,1 .to· 1 SJ:IO!l(lfj ='1b=====~===;;IS;,· 

-·-·-·-···l=~._.-:-1::.D-_-- ...._....._...~,!...I.:..·it!...)___ 

nridlo 
1I111~t 

h:t't 

Ki .~ ·';1 1.)0r----- .. 

~ I.-.---' 
d'1 ! ~7,1·11".r-_..........--...... 

111ft.tlC l-:~ II ; ,~-
"'d~ 

-;I==di",--..-:;ll-­ .i :'1",,,,., ""'1 -..--~_:u::::;:::= :~~~==~:::l::::::::~~==-=====~=====:-:..-~..._-___ 

;!:-:.. ~~ -.... 
\\() 0.; ;.,:.~., ., ~ '1PE~C rpvn XOMoAA 

~~, '*' ' . .. ~\"' . 0 	 .~ 

<,'It!

umA@J733 

http:08,2:2.02
http:O!!.1702.0I
http:14.08.17
http:12.08.16


i 

, ,.;J§:~~,:~--:;': ,~J~m.~ ~1;1;:;;;~:~ ;!1ll~ : 
'i 

r='·'='···· Se.:tipn<., I S" I' I" I ' 

dr.aina~ c.'. . Rcc..pl-;,!f .s~J~h~fi R('C'lluen1 stai1!J.fI. •I 
\\ a((' r'~hl'd n'ark of Posifion ..... t.urt. ... . ~ .. ! H I . " ± '" 

••__ •• ____• _ _ ••• '~.-.'-'- ___e. ____._._._.~._ ••___ -'-

Length I 
Sop.rotor 

_ ! ~f.z !:('m ~ ! , U ro}i . . _._ _ _. mm I In 

1-~-~~- ~;~i~___ J_ -- ! :~ -:-:~-~; --- --- -1-- ~~':: ,~~: : ;=t--:-·
k ll ! ! 

' I: '~ ___,-- _;~:~;;_ ~l-.~~l~Sli~;: ~-____ -:--'---1~: ' ':0-+~ -=--~ l--=::'~=-~::-';~~----- ·-----T---
129.7 

~ 5 I> 

6 ~ql 

() ) 0 

S~:201200_ ~__ _!5-.-:!. __ ___ .l-. __~__l_. I ;... ~IH,~\, I II ... C ;';:' ~ '4~\) I ~ ,;/)0 

s , \5 :==~~;~c -= --~~-- ·I~:,=~,~=-~:~r ~: 1 '~6 ~ , t---.. -- .~~II....--...---.-.. ----fl- -___....J.~~) ~______ 
f I.~h l , 

If--H--------.~ __~-~_=~~- - _~\~,:,' '' ,' <1';' r- n;::9;:; -:~:I~::~--=-==--;;;O- S~:IOIIOO 
10 n.)I)UI . \6 ' 1---I;~;dk r -ii:::-;:7.~;C;:~---

1 -------,-I "£!'I t 

1~_L~:: 2~t~~ :~;,;:~-~.l.-~--~---... =~~---t~~1 
i lT l1)1tll\" ~74';.1 6 .• ,,---r ~''<~ ~H:~ ·.':I .. ! ';00 ·I, ){) j----- ----..---.------,. ----- .."1----- .-----.----- .--.-......-.,.-.........----..---- ... i 

L
I ....... "",I" 'i -.------- ..: i I . 

--- I ~:!!-- - I - -1- --- ----------+-----------"-' - ---------1 

"!;->hx-, 

1- " , , II IlJ I..:' ~ , ~ --)!o'i). ':$ 1 ...:l/,i~l~~_.. _'____t ·:00 2{1I) {) 

r,·!iJl...__.t: . -- _._._----!--,-------+-------
( l l.WI'.. 

- ___ , ;i~£=_=:~ 
k fl 

$:1 . "2) ~.(~?----i=- ,O() --- S7. I : lOll 00 
R'7,· 1·)6 ~I1 II !O S7.l:20noo 

":;;~-'.~~- .wel i S7.j:l:iil~O 

'~i~=--~-t- -~~-t ,,"dle --~(i8.-\),i---'··"-

......... .......... ..............._..... __ .....!.!. L~! .........L ......................~.7. ~..: }}~.,:.!..:~ ... _ .... _.. __.... 
; l ~ 

Ie!'! J. M 0H\\; \ 11 \ ,"'IIS ~ 

kn _~.~~._~~.~.!!!)~_ -_. 
, (9' l1'luJI~ 

:<7(, _Y.;~ (~.)__.. _.. ____ ...+_.__._.~.______ .. _l~~_..__.. ~~~-~--.~.-~-~-~.. -~~-----__...____ 

~p). S,)o 1It.l x'(, ::,:i~;;;;=:=_:-- _ 1(lO--j------22~··;i------11 
S-{,·(L"PO i :-;00 7..l 5 

rlJ " }! 

'-------.--I--~~;--r X"(,. ().j<,l <Ii i 

~____ J.:~_? l ---f=-li:=:-~,,":~~' -:::~.:~~:--=~-f~=:={-~~~-~:~·~=~3==~. ;I: ~~;~;;;;; -=-_ 
l~ Cj ~:: ':I~ill (+n(,~H:. ,,"'{). c.~~ i,)\l ~ ,100 1 S9.'! :11J120tJ 

' .... 9.1 k !1 ~ \ j(IU!J · ~';(I U.\)i.~(l 1 '00 St).3: ISJI!'O 

, l~ " 

10 
~'.;: '; : :j:iL:~~=___r---=··· ····}:jK~~~~==lm------~~C=-----
~ O(,·· I J {l 79)'----- 100 "-l S /O: I ii/,-iiii"-'-'------

i k fl f ~j". , ,:0 ()(I 

~ --IS 1(1 n1 !d il.' T---··~·-·---T-~1·;;·I-;~·~: I-!~\·.:r 

I , till ___~;~~"-__~______~2.?2~~,!)()____ 
rl L\h : ; 

=~-.-[ ' I fI". ,:',', t~,;i;: 1"; 76-(d(' "t) --- ~-~ :-:;~~.~---~l!-~--·-~~:-~:--~~-~~~~~T~=~~-----::-~=:-------
(.~~()Ot)- ! 871, '.11" 100 SII:IO! IOO 

_~~.?.~.~_f:...I..~..y~._._ .. 

12 

I---~ I :>-- ~~,=-1 ti?6 "·1(, ; () 

IJ 

I ~ , '11-l J--"""'_.' u,.. ''''''u_ - r- ,'C- '""" "" I "" 

I~ 

Il' IS 1(, w:IJ(
'-

!6 

I ; ( (2 ! mlJ lc S~(,:N~1 x1 ! ~""(" :41 r: 

I -;--j-.- ..-~~ ----=-1~-~1~:;

k ft /--_.___.____. 

.\Uo 

IuD 
-------i----------;;~---

I' .. 

SI!:IOIIOO 

:1 
j 

I 

i r s4i;,;.",d~~~~~~~
4uO "'I~ii l 

I kll i - _I - ---------j1f-----------l 

f- p, l : ------11
.L=..i~'I~;m.._-_ "~ I " - -- ~)2\1l)n- '----~--:i:~~, . 

I II". f -~:---I----------- I, . L I~dk 1 ~-, (,,n'I) ..,,' -----------..-.,---

f-"" i~ -I-~=' "'''",L::-.::~~~t=~-. ,--T~· 
t~ .= I~~: :;~~:! R-" ;'i' '(' I ..:; - " 11"" ~" 10( 1 i IS' ) 7 _-.. __ ........._,,11 

.111, 
\. le li 1 ~C'~ i)i 12' 1 

8", -"" 2' I .. 

OJ ()t1O· r 

~·:I 7,1 ' '~~+ ,lOr) i¥ ~ ~~W ~~ ---..~------- - ~ t~~-

..; ; Id1 ~;) ",on i 

--; , '"(i .~ ---------- ~rJ:;_--- .. -- 1-
"..._~0.I~~.. _. 

80 I 

.. ..----~-

::,/(dUfJUIl 
i 

I 

~ 
I 

i 
: 

I 
: 
! 

~ ~is 

"'" 

i!i:, 

~, 

7' 10 

54/733fJfJ1A@l 
0TPEVlC rpvn XOM~AA 



4'iJiW!iS!O"!f:rr-!Etip~",~.•~.'l!o.SM..~I-'i! I.!~'~.I!\!~.c I.!t.~c.:!!J..."'¥iP3FYiSi'TIS1f"f8i';, 	 ~ 

===;==::;:=:==;===="""'F======"'F"=C=";= -~ - ---======<f 
\\' h d p'" SJ,,'U End! -~ H 	 L.l1gth iI 

atcr.; ~ oS.t on l~,e('ipi~~~!~ti~~ , 1~CC1P~~~ltion~~____~. 	 , Sep:l~tor. 

.'hllwil ~ I <,','00111/ j _~._ mm ! _.... __ 111 ~ 

i Icfl 878 ' )8,7' '7~.zHS: ' ,GO 1 '1'0 ~I1=
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19 ."" :;~:~ 	r,:':~---- - , ;;,~~-:-----<~;;: i;: )~::-- --L----------~2-----·....T-	 ---· ···..-~·- S I() J 5I1)ISOtJ 
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L ;;,':.5 __..-= - ;:;~::~ - ----~~~,'::~~~~ ' '' I:~,-, =r ~ ,.:~~L}~f~- - - ~~i~ <~~~,;-·--I - -. T - ----:~;: -----=t--~~
3.0 Functional and Technical Characteristics oj" Applied Lk, igll CIJI1(CPts 
21 	 3,2, Typical Cross Sections (page 1-)~4) par::l~raph 5 tar1 in~, with " /\1 th: same time p l ant~ sh(lll serve as. ," i!'; well :b 5 

paragraphs afterwnrds shall be delell'd. 
22.3.5 Drai nage (page 1-336) first thrce paragraph;; shall be (](Ok'it'd . 

Pan :; W{)IJi~J~e9uirement, SCQjJ.g_SlLWOfks, LO r 2 
1.3. Results of Traffic, Surveying, Hydro logical and Ger)(cL'hf1lcallnvc<;tigatioll~, ! .1} IlydrologicullllVi:'stigatioll.-;: 
2) . 1,) J. 1 Hydro logical consideri.ltluns alld dminage conccpt {page t -3,')lJ), ~Ct1tenCe ~tartillg \V,ilh "On (his highwu) section aei 

well as on the entire length from Leskovac ... " shall he rcpl,lL'cd with I(.d lowing "Along this moturml) section as \Veil as along 
\ .. 

the whole route from Lcskovac: to border with FY I\OM, ruadw;.I\ runr1ff will ill' subjected to tr.;at ment prior to discharge im o 
tlntllral r iv'f[ and other streams . Contam inated wale I' will thus he trenled 10 i! pre(knncd lkgrl'c' of purity in oil SCpanllor~ pnor 
10 its discharge into river and brooks'" ~~ 

24. 1.3,).3 Design considerat ions (page J-3601. sentence starting \\ itiJ "SlOl'lJl \-valer sewage is L:onsisting of HDP E pipes having ff. 
300-·100 mm ... " shall be replaced with 1i.) lIowing "Sturm wwer ~cwagc is consisting. or HDPE pipes having 300-500 111m in 

diameter laid in trenches varY'i ng 0.90 - 1.l0 m in width on minimuJ1t 0. 10 III thick sandy-gravel layer. I3I'jdg(' drainage syslem 

is consisting ofpolycsrer pipes haviJlg 250-400 111m ill Jiarnder. T hese pipes Wt'fl' hung under th e hr idge Sl!'uctur.:s." 


::5. Table with Outlet points including outlet pipe shor!cuts (page 1-3(1), .~ h uJ I be replaced wit h fo ll owi ng: 
Outlet pr) ims including outlet pipe shOrlcuts are s]wwl1 in the T::lblc below' 
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3.0 Functional and Tcchn ical CLlJraclcristiC:i or Applied ])~-,ign Concep ts 
20 ..l.2. "Iypiral Cross Scctions tpagl' 1-38·1) paragr:Jph srurling \\ itt! "At the Sll1l1C limc plnnts shall serve us ... " as well as .5 

paragraplJs alkmards sha ll bt' (k'iell'Li. 
27 3. :" Drainage (page 1·385) firsl Ihrel.' paragraphs ~hall he dckle'd. 

l'an;Wurl..s Rc;.Huirt'l1ll'nLSp-c.~ial S.n'l(;jfj_~atioI1, . I .DT.I 
'28 . A ftcr ilem 14.02.01 M<l intenancll () r V l'!i.clal ion lpag.c I · 7(8) ,\UU ll1.: fol knllng item: "I I. I A. I Procurement ilnd placing of 

0100 plastic pip(;~ (11' weepholcs. Wccpholes on thl' wali sh.t11 be ~p[Jccd 2.5 ITl apart and leveled according to the cit-sign. 
Mea<;urement: iVkasurcllll:1nt wi ll be done pCI' sizcs ~l~lkd in the dc;"ign. Measurement uni1 will be meter of length. Payment: 
Unil price Include,. prol:uremenl, transport and plal'in; ul' 0 I00 pl.lsti.: pipes. l 'nil price includes the item described above . 
Payment will be done per one meter of Icngth." 

29. Aftcr 	item II.lA.1 (pnge 1·708) add the f()llowin?, itcl11: "11 1.4.~ I'romrelUt'nt and placing of 0200 plast.ic perforated pipes. 
Pipes sh:lll be laid over the Willer impell11c<lble bedding <lnd inclincd ciS 'itated in the design Filter layers shall be placed over 
Ihe pipes. Mc'(lsu remcn t: Measurement \\·i II be dt'n(; p..:r sil.l's 'l.!l\!d in tJI(; ctesign. Measuremenl unit will bc mcter of length. 
P<l!I11~llt The unit price includc s procllrcmt.:nt, transport i.lnd la~ ing of (1200 pcrfOrall'd plastic pipl'S. Unit price' includes the 
Item st;) t.:d ;,tbove. Paymenl will b" (h'l1e 1'(;1' llieter \)flcngth ." 

30.!\ltcr item II. iA.2 (p;,tge 1- 70RJ add lil,' fnllo\\illg Itel11' "13 . 10.10 Pnll;llrem.:nl , transIl\)r! and fitting orcas! iron rungs. DIN 
1212. Work , ~hail hl' execUll'd 1t.i1ly in a~' (;()rdill1(;<': with l(;chn:"al ll'&ulaliulI" \Ira" ings and the Engine~r's i Jl structi()Il~.~~;" 
Measurement and Pa;mt'llt: PJym.:nl will be; done per one lilted rung ." 
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Part 2 Works R~g.l!iJ:£JllerlL SPo,;ciilJSpccjGfJlJi.llD, L\U .~ 
3 I. After item 14.02.01 Maintenance of Vegetation (page 1-73·1) add lhe lollowing item: "I I. IA. 1 Procurement and placing of 

") I 00 plastic pipes for weepholcs. \Veephol~., on tile wall shd ll he spaced 2.5 m apart Clnd leveled according w lh~ deS Ign. 
Measurement: Measurem~nt ""'ill be done per SiLl:~ ~tJl\::d in the d"sign. Measurement unit will be meter of length . Paymenl' 
Unit price includes procurement, transpol1 an.:1 placing of 0 I UO plastic pipes. Unit price includes the item described abovC'. 
Payment will he done per one meter of length." 

32.Al1er item 11.1.4.1 (page 1-734) add th,' follo\\ing item: "11 .1.·1.2 Pr<lClJrel11ent and placing 01"0200 plilqic perforated pipe'i. 
Pipes shall be laid over thc waler impeTl11eable b<:'dding and inclined <IS statcd in lhe dl'sign . hlter laycrs shall be plac~d over 
the pipes. Measurement: Measurement will be done per ~i/.e' s st:lh:d in the design "'kasllremcnt IIllit will be meter of length 

Payment: The unit price itlCludes procure!1ll'nt. tran<;p0rl and i:lying of 0 20() pc:rrllraled pla~lic pipes. Unit priCt' inc111de~ thl' 

Item staled above. Payment will be done per I11l'H:r or kll~th " 


33. Afler item 	 11.1.4.2 (page 1-73-0 add the following item : "13.10. 10 Procurl~lT1l'nt . tran .-;port Hnd lItling OrCaSl iron rung~, DI~ 
1212. Worh.s shall be executed fully in accordanCe' ,\jlh kcllnical IT:!ulaliom. drawing, and the Engineer's instructions . 
Measurement and Payment: Paymt'Il1 will be done? per Olle' fitted rung ." 

Port 3. Drawings, LOT I 
34. Drawing No. 00 LayoLit n[' mOlOrway, Sc ,' 1.25000 (cont(lining 1 dlm\ i.ng) shull be added. 
35 	Drawing ~() . 01 Layout of ll1 otorway. Sc 1:1000 (cllt11:tin illg .10 drawitlg~) shall he replaced with lIew Drawing No. (II 

(containing 9 drawings). 
36. Dra\\ ing No. 04 Standard LTOSS section, S, . 1. 100 (c(llltainin <, 13 dr<l\\'in~~) shall b<.' n:pl<lceti with new Dra\\ ing No. ()4 

(containing. 13 drawings). 
DUE ro THE Sl/,E OF DRA WINGS, TI-IEY WILL 13I ~ S,'Kl ONLY BY J' -MAIL! FAX VERSION OF ADDEND UM NO 2 
DOI.::S NOT CONTA IN ANY J)I{;\ WINGS 

Pan 3. Drawi~,-J"QJ2 
37. Drawing No. 00 Lil)\)Ut of 1110LOrway. Sc 1 25000 (c()lltaining 1 dm,,\in~) ~1l<)11 be added. (Not<.' : Thi~ drawing is the S.lllll' ~b 

Drawing No, 00 for LOT I) 
3S. Drawing "io. 01 Layout of Illotmway. St::· 1:1000 (ClHJllllning. ~ drawings) ~ hdJ1 he replaced with neW Drawing No. 111 

(containing 7 drawings). 
:19. Drawing No. 04 Standard l:ross section. Sl' I: 100 (Collt il ining 13 drawing,:) s l1;1I1 be replaced with ne\\ Drawing Nt l . 'l,1 

(containing 13 drawings). 
DUE TO THE SIZE OF DRA WINliS. THEY WILL 13L S['\ I Ul\I.Y BY E-\rlt\ II. I FAX VUZSIO\l OF ADJ)Ll\J)l ' 'vI Ml :: 
DOES :-lOT CO~TAJN ANY DRA WINGS 

Volume 2 
ssc;[ign VII!. Particular Conditions (PCL.f.4[lj:\:i:.9.rrtraq [)aw 
40. In Sub-Clause Performance Security 4.2 replace "10 pe rcent" \\ ith " ! 5 percent ". 

Please confirm in writin g receipt of Addendum No.2. 
;'. 
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Prn:\jh~\':il\~ Btdd ...· h 

REFERENCE: 	 Srrhia. Corridor X fligln\,<l) Project. Con~truc(i()11 of H ighway Ji:75. S"C(ion: Gnlclic;t (Gomjc 
Po lje) - ( '<!ridna Dulin a. LOT 1: ~oad ~nd bridj!('s h'olll Gnlelit:;J 10 Tunnel Predejane and 
LOT 2: Road and III'idgcs from TtlTlnel J'redcjaue 10 Carieina Dolina, len No: 
( ·ORI{X.E7:'i .EIB.P.\(·1\ 1.le u 

Sl BJ ECT : 	 Add end u m :'\ 0..1 of Ui\i d inl,l J)Ot'U Hl('ltt ' 

lkill ~'1.,<1: l m Sir. 

In .lc,.nrdilll(X ,'ilh II B Ill'll; ~ ;\II1<:ndl1ll'1l1 II) Biddinf. I ),ll·lIl11.:nl'. 111.: Ll1lpl tl.\o:t' IH.: re:b} j"-'IJ<:> the: A ddendum 7\1(1. 3 h) l in: 

111,ldinl: I)Ill.llillc·nl' IPI' l )rtl,'urcll1~llt Ill' \ ' () ils lru ~ t i 'l!l or ! lig hw:»· 

1'75. S~d i ' lI 1. Cnl('lica (C')l'llj(' "olj c) - C;lrkinu Dolin:\, 1.0 r 1: J{oad anti bridges front GrdelicH to Tunncll'reLlcj:lllt' and 

1.01' 2: Hoad und hritlgt' s front rUllnell'rc(lcjanc to Caril:ina Dolina, leB :\(); CORR:\. E75.EIB.P:\CK UIB. 


.\ddl'l1dllll1 "d~rs til \ "Iinil" I. 1'.11'1 I Bid,ltnF I'n " ,',1>l1c', (',,',I:nn III .Inti IV) and I'arl 2 V,\ >t'ks Rcqu in:- rn (!n l (Sr,'clal 

" p"ifi,-.lI l<l1l1 


\' olu'!ti 

l'arLL 1.))(10j l.ll:, ~J\l(C;d.; I\:~ 
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"" I(>I'l n,: \,"<: 1,11;1.11 he: "tI,k-d' "( illl t"td! \T :lrI\ ('U lpllt' CI1 \ 1,:lgcd froI 111h,' (:,)JItf<IC b li~h:d in Fl N-·1 ill the nC.'t 2 } ,' J I ' plus 
Ihe n'l.c~" ;II\ ()lil pUI Il'r !Ile ~,.n!i;Kll'\ t'li' ,,·I·.lch tl1l7 hid,kr >.l!bnlll, ilk bid. """,lid Ih.l ,'\(C,·" tile' ITI:oU";l11l1111 )': <1 1'1) out r ut o j' 
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Item No. 
8.5.1 /2.16. 

8.5.112.17. 

8.5.1 /2.IS. 

8.5.02.01.19. 

8.5.02.01 .20. 

T.S. 
4.4.4. 

8.5.112.17 . 

4.1.3.3 . 

4.4.1.1. 

4.4 .3.2. 

Work Description 
Construction of 0 100cm round manholes by 
using prefabricated elements of imperv ious 
reinforced concrete MB 40. 
Construction of outlet structures of MB 30 
concrete at points of rainwater sewer discharge 
to water stream. 
Concreting the trench below the pipe drainaoe. 
Trench strutting 
Pipel ine testing 

Unit 

m' 

pes. 
m' 
m 
m' 

Quantity 

470,00 

7,00 
446,74 

10.500,00 
7.135,00 

Unit Price Tota l 

8.5 .02.01.21. 

S.5.02.01.22 . 

8.5. 1/2.23. 

4.4. 1.1. 

4.4.3 .2. 

8.5 . 1/2.23 . 

Securing of the existing installations 
Washing of channel and removal of all rough 
segments and dirt Flushing shall be perfonned 
through the use of water tankers. 
Geodetic survey of stonnwater sewage system 
including report preparation . 

TOTAL STORM

Lump sum 

m' 7.135,00 

m' 7.135 ,00 
SUB-TOTAL 

Unforeseen work (5% of sub-total) 
WATER SEWAGE SYSTEM (8.5.112): 

./i 

.;......c,. 
' T " ' • . ~ _ 

[ 


3. 	 Following BoQ shall be added after BoQ for 02.01 . Storm water sewage system, 8.5 .1/2 Storm water sewage system and pipe 
drainage: 
8.5.1 /3 Bridge runoff interceotion on Juzna Morava river at km 874+297.329 of- . 	 - - , 

Item No. T.S. Wo rk Description Un it Q uantity Unit Price Tota l 
8.5.113.0 I. 

8.5 . 1/3.02 . 

8.5.1 /3.03. 

8.5.1 /3.04 . 

8.5. 1/3.05. 

8.5.1 /3.06. 

8.5.1 /3.07. 

8.5.113 .07. 

4.4 .1. 

4.4 .6. 

8.5 . 1/3. 
03. 

Special 
spec. 

8.5. 1/3. 
04 . 

8.5.1 /3. 
05 . 

8.5. 1/3. 
06. 

8.5.1 /3. 
07. 

Special 
spec. 

8.5. 1/3. 
07 . 

Special 
spec. 

Mechanical and hand excavation in II and III 
category material for laying of sewer pipes. 
0-2m 
Mechanical excavation (90%) 
Excavation by hand (10%) 

Procurement, transport, carrying along the 
trench and assembly of sewers in trench . 
0300 mm GRP-Polyester (pressure pipes) 

Procurement, transport, carrying and assembly 
pipes on BRJDGE 

0250 mm GRP-Polyester (pressure pipes) 

, 
m , 
m 

m' 

m' 

84 ,50 

9,40 

61 ,00 

180,00 
0300 mm GRP-Polyester (pressure pipes) 

Procurement, transport and installation of 
compensator units at bridge expansion joints. 
Payment per one installed compensator unit 
depending on diameter. 
For polyester pipe of0300 mm 

Procurement, transport and installation of pipe 
supports (hangers). The price includes 
procurement and installation of base plates, 
screws, clips and hangers made of stainless 
steel. Payment per one installed hanger 
depending on pipe diameter. 
Pipe hanger DN300 mm 

Procurement, transport and in stallation of 
polyester pipe fittings depending on diameter 
(HOBAS type or similar). Payment per one 
installed pipe fitting 

T fitting 03001150 

T fitting 0250/ 150 

Revision with bl ind flange 03001150 

Revision with blind flange 02501150 

Bend 45 DN300 

Geodetic survey of rainwater sewage sys tem 
including report preparation. 

TOTAL FOR_RA IN WATER SEW

m' 

pcs. 

pcs. 

pcs . 

pcs. 

pcs . 

pcs. 

pcs . 

m' 

Unfo
AGE SYS

22 ,00 

2,00 

96,00 

2,00 

12,00 

2,00 

12,00 

2,00 

263,00 

TEM ON BRIDGE (8.5.1/31: 
reseen work (5% 

SUB-TOTAL 
of sub-total) 

I~' 
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_._-_ . __ 1~ e runoLff ' ______ . __ . __ . __ . _.- km 875+371.465 of high8.5.1 /4. Brid -- M - -­

H'!~: 

8.5.1 /5. Brid1~ e runo ff' 

~ 

ll;i 

Work Description 
Mechanical and hand excavation in II and III 
category material for laying of sewer pipes. 

Unit _Quantity 

0-2m 
Mechanical excavation (90%) 
Excavation by hand (10%) 
Procurement, transport, carrying along the 
trench and assembly of sewers in trench. 
0250 mm GRP-Polyester (pressure pipes) 
Procurement, transport, carrying and assembly 

In' 
m' 

m' 

37,00 
4 ,00 

25 ,00 

pipes on BRIDGE 

0250 mm GRP-Polyester (pressure pipes) 
0300 mm GRP-Polyester (pressure JlijJes) 
Procurement, transport and installation of 
compensator units at bridge expansion joints. 

m' 
m' 

400,00 
55,00 

Payment per one installed compensator unit 
depending on diameter. 
For polyester pipe 01'0300 mm 
Procurement, transport and installation pipe 
hangers . 

pcs. 2 ,00 

Pipe hanger DN300 mm 
Procurement, transport and installation of 
polyester pipe littings depending on diameter 

pcs. 182,00 

(l-IOBAS type or similar) Payment per one 
installed pipe fitting. 

T fitting 02501150 
T filling 03001150 
Bend 45° 0300 mm 
Geodetic survey of rainwater sewage system 
including report preparation. 

pcs. 
pcs. 

.Jl.cs 

m' 

24,00 
4,00 
1,00 

480,00 

..· b'?h'i'bihS 

Unit Price TotalItem No. 
8.5.1/4.0 I 

8.5.1/4.02 . 

8.5.1/4.03 . 

8.5.1/4.04 . 

8.5.1 /4.05 . 

8.5 .1/4.06 . 

8.5.114.07.J1iSli 

T.S. 
4.4 . 1. 

4.4.6. 

8.5.1/4.03 . 
special 
spec , 

8.5.114 .04. 

pecial spe 

8.5.1/4.05. 

Special 
opec. 

8.5.114.06. 
Special 
spec. 

8.5.1 /4.07. 
Special 

spec. 

SUB-TOTAL 
Unforeseen work (5% of sub-total) 

TOTAL FOR RAIN WATER SEWAGE SYSTEM ON BRIDGE (8.5.114.): 

_. --- km 876+322.90 of high "­--- -- -- -- --- -- M - -' -­
Item No. T.S. Work Description Unit Quantitv Unit Price Total 
8.5. I/S.0 I. 

8.S.11502 . 

8.5.1/5.03. 

8.S.11504 . 

8.5. I /S.05 . 

8.5.11506. 

8.5.1/5.07. 

4.4.1. 

4.4 .6. 

8.5 .1/5. 
03 . 

Special 
spec. 

03.02.0 
4.04 . 

Special 
spec. 

03020 
4.05 . 

Special 
spec. 

03 .02 .0 
4.06. 

Special 
spec. 

8.5.1 /5. 
07. 

Special 
spec. 

Mechanical and hand excavation in II and III 
category material for laying of sewer pipes . 
0-2m 
Mechanical excavation (90%) m' 132,00 
Excavation by hand (10%) m 14,60 
Procurement , transport, carrying along the 
trench and assembly of sewers in trench. 
0250 mm GRP-Polyester (pressure pipes) m' 95 ,00 
Procurement, transport, carrying and assembl y 
pipes on BRIDGE 
0250 mm GRP-Polyester (pressure pipes) 

m' 329,00 
Procurement , transport and installation of 
compensator units at bridge expansion joints. 
Payment per one installed compensator unit 
depending on diameter. 
For polyester pipe of 0250 mm 

pcs . 2,00 
Procurement , transport and installation pipe 
hangers. 
Pipe hanger DN250 mm 

pcs . 136,00 
Procurement, transport and installation of 
polyester pipe fittings depending on diameter 
(l-IOBAS type or similar) . Payment per one 
installed pipe fitting. 

T fining 0250/ 150 pcs. 18,00 
Bend 45° 0250 mm pcs. 2,00 
Geodetic survey of rainwater sewage system 
including repon preparation. 

m' 380,00 
SUB-TOTAL 

Unforeseen work (5% of sub-total) 
TOTAL FOR RAIN WATER SEWAGE SYSTEM ON BRIDGE (8.5.115.): 0' '. 
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M8.5.1/6. Brid ...........""'-­ -­-­ - - - ­ -- --­ - -­ - _._---­ - --- -­ _. - - _.t km 876+966.03 of high - fhigh- - -_ . .. -
Item No. 
8.5.1 /601. 

8.5.1 /6.02. 

8.5 .1/603. 

8.5 .116..04 . 

8.5.1 /6.05. 

8.5 .1/6 ..06. 

8.5.1 /6 . .07. 

T .S. 
4.4 .1. 

4.4.6. 

8.5.1/6.03. 
Special 
spec. 

.5. 1/6.04 . 

.5. 1/6.05. 

.5.116.06. 

. 5.1/6.07. 
Special 
spec. 

Work Descriptio n 
Mechanical and hand excavation in II and III 
category material for layi ng of sewer pipes. 
0-2m 
Mechanical excavation (90%) 
Excavation by hand (10%) 
Procurement, transpon, carrying along the 
trench and assembly of sewers in trench . 
0400 mm GRP-Polyester (pressure pipes) 
Procurement, transpon, carrying and assembly 
pipes on BRIDGE 

0250 mm GRP-Polyester (pressure pipes) 
0300 mm GRP-Polyester (pressure pipes) 
0400 mm GRP-Polyester (pressure pipes) 
Procurement, transpon and installation of 
compensator units at bridge expansion joints. 
Payment per one installed compensator unit 
depending on diameter. 
For polyester pipe of0400 mm 
Procurement, transpon and installation of pipe 
suppons (hangers). The price includes 
procurement and installation of base plates, 
screws, clips and hangers made of stainless 
steel. Payment per one installed hanger 
deJJendingonllipe diameter. 
Pipe hanger DN250 mm 
Pipe hanger DN300 mm 
Pipe hanger DN400 mm 
Procurement, transpon and installation of 
polyester pipe fittings depending on diameter 
(HOBAS type or similar) . Payment per one 
installed pipe fitting 

T fitting 0250/150 
T fitting 03001150 

Unit 

m' 
m 

m' 

m' 
m 
m 

pcs . 

pcs . 
pes . 
pcs. 

pcs. 
pcs. 

Quantity 

77 ,60 
8,60 

56,00 

402 ,00 
329,00 
160,00 

2,00 

134,00 
132,00 
82,00 

24,00 
20,00 

Un it P rice Total 

Bend 45 DN300 
Geodetic survey of rainwater sewage system 
including repon preparation . 

TOTAL FOR RAIN WATER SEW

JJcs . 

m' 

Unfor
AGE SYST

10,00 

947,00 

eseen work (5% 
SUB-TOTAL 

EM ON BRIDGE [8.5.116.): 
of sub-total) 

......... ,,"-' .....__ ._- .._.. _.. _-_.._. -._. - _..
ff" M _._- km 878+395 .090 ofhigl8.5.117. Brid -
Item No. 
8.5.1 17..0 I. 

T.S. 
4.4 .1. 

Unit Price 

8.5.117.. 02 . 4.4 .6. 

8.5.117.03. 8.5. 117.03 

8.5.117.04. 

Special 
spec. 

8.5.117.04 

8.5 .117.05 . 

Special 
spec. 

8.5.117.05 

8.5.117.06. 

Special 
spec. 

8.5. 117. 
06. 

Special 
spec. 

8.5.117.07. 8.5.117. 
07. 

Special 
spec. 

SUB-TOTAL 
Unforeseen work (5% of sub-total) 

Work Desc
Mechanical and hand exca

ription 
vation in II and III 

Unit Q ua nt ity 

0-2m 
category material for laying of sewer pipes. 

Mechanical excavation (9
Excavation byhand (10%) 
Procurement, transpon, ca
trench and assembly of se

0%) 

rrying along the 
wers in trench . 

In' 
m 

122,00 
11 ,00 

0250 mm GRP-Polyester (pressure pipes) 
Procurement, transpon, carrying and assembly 

m' 79,00 

pipes on BRIDGE 
0250 mm GRP-Polyester (pressure pipes) 

Procurement, transpon an
compensator units at bridge expansion joints. 

d installation of 
m' 286,00 

Payment per one installed 
depend i ng on diameter. 
For polyester pipe of025

Procurement, transpon an

compensator unit 

0 mm 

d installation pipe 
pcs. 2,00 

hangers. 
Pipe hanger DN250 mm 

Procurement, transpon an
polyester pipe fittings dep

d installation of 
ending on diameter 

pcs . 96,00 

(HOBAS type or similar). 
installed pipe fitting . 

T fitting 0250/ 150 

Payment per one 

pcs . 16,00 
Bend 45° 0250 mm 
Geodetic survey of rainwater sewage system 

pcs . 4,00 

including repon preparation. 

m' 319,00 

TOTAL FOR RA IN WATER SEWAGE SYSTEM ON BRIDGE (8.5.117.1; 

.---.r---. 

Tota l 
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Item No. T .S. Work Description Un it Quantity Unit Price 
8.5.1 /2.0 I. 8.5.1 /2. Geodetic marking the route. 

01. m' 224,00 
8.5.111201 4.4.1. Mechanical and hand excavation in 111 and IV 

category material for laying of sewer pipes. 
0-2m 
Mechanical excavation (90%) mJ 354,80 
Excavation by hand (10%) In" 39,40 

8.502 .01.04 . 8.5.02.0 Placing of sand around pipes 
1.04. m' 101 ,78 

8502.01.05 . 4.4 . 1.2 Filling tranches above pipes with excavated 
material. m' 292,42 

8.5 .0201.06. 4.4 . 1.2 Transport of the excess material from 
excavation m' 117,61 

8.5.Q2 .01.07. 4.4.2 Pumping water from the trench Lump sum 
8.5. 1112 .08 . 4.4 .7. Procurement, transport, carrying along the 

trench and assembly of sewer pipes. 
o 300 mm PEHD SN4 , class m' 91 ,60 
0400 mm PEHD SN4 , class m' 104, 10 
0500 mm PEHD SN4 , class m 28,00 

8.5.111209 03 .02 .0 Procurement. transport and installation of 
5.03 mineral oil separators provided with integrated 

Special BY-PASS, Purgator type or equivalent with 
spec. 

the following capacities: 
Qn/Qmax 10/ 100 _£cs . 9,00 
Qn/Qmax 15/150 pcs . 6,00 
Qn/Qmax 20/200 'pes . 6,00 
Qn/Qmax 30/300 pcs . 3,00 
Qn/Qmax 50/500 pcs . 2,00 

8.5.1/ 12 . 10 . 4.1.3.6 Cast-iron covers. ..£.cs . 36,00 
8.5.1/ 12 . 11. 4.1.3.6 Cast-iron rungs pcs. 232,00 
8.5 .1/2. 12 . 4.4.4. Construction of0 100cm round manholes by 

using prefabricated elements of impervious 
reinforced concrete MB 40. m' 2 ,00 

8.5 . 1112. 13 . 03 .02.0 Construction of recipient structure with wing 
5.04 walls of impervious reinforced concrete MB 

Special 40 . 
m'spec. 10,00 

8.5.1112 . 14. 03 .02 .0 Construction of outlet structures of MB 30 
4.07 . concrete at points of rainwater sewer 

discharge to water stream. pcs . 26,00 
8.5.111 2. 15 . 03.02.0 Flat check valves provided with nanges . 

4.08 . 
0300 mm ..£.cs . 11 ,00 
0400 mm pcs . 12,00 
0500 mm pcs . 3,00 

8.5.02 .01.16. 4.4.1.1. Trench strunin o m' 761 ,60 
8.5.02.01.1 7. 4.4 .3.2 . Pipeline testing m 224,00 
8.5.02.01.18. 4.4.3.2 . Washing of channel and removal of all rough 

segments and dirt. Flushing shall be 
performed through the use of water tankers. m' 224,00 

8.5 .1112.19. Geodetic survey and preparation as-built 
design . m' 224,00 

SUB-TOTAL 
Unforeseen work (5% of sub-total) 

TOTAL FOR DEVICES FOR WATER PROTECTION AGAINST POLL UTION ­ SEPARATORS (8.5.1//2.): 

.,.' , 
: 

Total 

02.01. STORMWATER SEWAGE SYSTEM - SUMMARY 
8.5. 1/2 Storm water sewage system and pipe drainage 
8.5 .1/3 Bridge runoff interception on Juzna Morava river at km 874+297.329 of highway 

.: ,,I~l ' 
.' 

8.5.1/4 
8.5 .1/5 
8.5.1/6 

Bridge runoff interception on Juzna Morava river at km 875+371.465 of highway 
Bridge runoff interception on Juzna Morava river at km 876+322 .90 of highw3Y. 
Bridge runofT interception on Juzna Morava river at km 876+966.03 of highway of highway 

8.5. 117 Bridge runoff interception on Juzna Morava river at km 878+395.090 of highway . ' ", 

8.5.1112 Devices for water protection against pollution - separators , 
SUB-TOTAL 
Unforeseen work (5% of sub-total) 

TOTAL STORMWATER SEWAGE S YSTEM.f02. 01.): 

4. 	 12 . Technical infrastructure, 12.09. Displacement and protection of lineside telecommunication cables, 120902 Collision 2, item no. 
12.09.02.01. Material , item no. 12.09.02.010 I (page 1-153), work description shall be replaced with following "One STA 
3x4x I ,2VF+8x4x I ,2NF+ 12x4xO,9NF cable, with 55 mm diameter" . 

5. 	 12. Technical infrastructure, 12.09. Displacement and protection of lineside telecommunication cables, 12.09.02 Collision 2, item no. 
1209.02 .01. Material, item no . 12 .09.0201.03 (page 1-153), work description shall be replaced with following one "PNK 3x I Omm2". 

6. 	 12. Technical infrastructure, 12.09. Displacement and protection of lineside telecommunication cables, 12.09.03 Collision 3, item no. 
120903.01. Material , item no . 12.09.03.010 I (page 1-154), work description shall be replaced with following "One ST A 
3x4x I ,2VF+8xf~1 ,2NF+ 12x4xO,9NF cable, with 55 mm diameter" 

.. 	
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7. 	 12. Technical infrastructure, 12.09. Displacement and protection of Iineside telecommunicatjon cables, 12.09.03 Collision 3, item no. 
12.0903.01 Material , item no. 12.09 .03 .01.03 (page 1-154), work description shall be replaced with following one "PNK 3xl Omm2" . 

8. 	 In Addendum No.2, under Section IV. Bidding Forms, Bill of Quantities, LOT I, change no. 1, 01.01.04 Sub-bases, item 01.01.04.01 , item 
name shall be as follows " Sandy gravel material- rolling sub-grade layer" 

9. 	 In Addendum No.2, under Section IV. Bidding Forms, Bill of Quantities, LOT I, change no. 1, 01.01.04 Sub-bases, item 01.01.04.02, 
reference to 1.S. shall be "AS-3.4 additional specifications" 

LOT2 
1;1 

10. Complete BoQ for 02.0 I. Stonnwater sewage system (page 1-176) shall be replaced with following BoQ: 
02.0 I. Stonnwater sewage system 
8.5.112 Stonnwater sewage svstem and oioe d . 

~ 

Item No. T.S. Work Description Unit Quantity Unit Price Total 
8.5 .112.0 I. 

8.5.1/2.02. 

8.502.01.03 

8.5.0201.04 

8.5.1/2.01.05. 

8.5.02 .01 .06 . 

8.5 .02 .01.07. 

8.5 .1/2.01 .08. 

8.5 .1/2.01 .09. 

8.5 .1/2.10. 

8.5 .112 .11. 

8.5.1 12. 12 . 

8.5.1/2.13 . 

8.5.1/2.14. 

8.5.212 .15. 

8.5 .1/2.16. 

8.5.1 /2.1 7. 

8502.01.18. 

850201 . 19. 

8.5.0201.20. 

8.5.02 .01 .21 . 

8.5.02.01 .22. 

8.5.1 /2.23 . 

8.5 .1/2.01. 

4.4 . 1. 

4.4.1.2 

4.4.1 .2 

4.1.2 . 

4.4.1.2 

4.4 .2 

11.1.6 

4. 1.3 .4 
4.4.6 

4.4.6. 

4.4.7. 

4. 1.3 .6 

8.5.112 .13. 

8.5 .1/2.14 . 

8.5.2/2.15 . 

4.4.4 . 

8.5.1/2.17. 

4. 1.3.3 

4.4 .1.1. 

4.4. 3.2. 

4.4.1.1. 

4.4 .3.2. 

8.5.1/2.23 . 

Geodetic marking the route. m' 4.331 ,00 
Mechanical and hand trench excavation in 
III and IV category soil for placing of sewers 
in the road structure. 

0-2 m 

mechanical excavation (90%) m"' 4.932,00 

hand excavation (10%) m' 548,00 
Placing of sand around pipes ,

m' 2844,00 
Filling tranches above pipes with gravel. m-' 2.925,00 
Filling of drainage channels with filter 
material m"' 530,00 
Transport of the excavated material m' 2875,00 
Pumping water from the trench Lump sum 
Procurement and laying of rubber mat below 
the pave road m2 15.900,00 

Procurement and laying of plastic half-
perforated drain pipes for subgrade and 
median drainage 
-0110mm m' 3.180,00 
Procurement, transport, distribution along 
the trench and assembly of sewer pipes in 
the trench. 

0160 mm PVC SN8 (gully connections) m' 181 ,00 
Procurement, transport, distribution along 
the trench and assembly of sewer pipes in 
the trench . 

o 300 mm PEHD SN8 class m' 3.436,00 

0400 mm PEHD SN8 class m' 354,00 

Cast i ron covers pes. 109,00 

0600 mm gutter grating pes. 149,00 

Cast iron rungs pes. 1.073 ,00 

Street gutters with gratinK pes. 133,00 
Construction of recipient structure with wing 
walls of impervious reinforced concrete MB 
40. m' 6,00 
Construction of 0 100em round manholes 
by using prefabricated elements of 
impervious reinforced concrete MB 40. m' 391 ,00 
Construction of outlet structures of M B 30 
concrete at points of rainwater sewer 
discharge to water stream. pes. 5,00 
Concreting the trench below the pipe 
drainage m' 349,80 
Trench strutting m' 8.183 ,00 
Pipeline testing m' 3.790,00 

Securing of the existing install ations Lump sum 
Washing of channel and removal of all 
rough segments and dirt. Flushing shall be 
performed through the use of water tankers. 
Geodetic survey of storm water sewage 
system including report preparation. 

m' 

m' 

4.333,00 

4.333,00 
SUB-TOTAL ,. ,<C': ', 

Unforeseen work (5% of sub-total) " . , " 

TOTAL STORMWATER SEWAGE SYSTEM (8.5.1/2l; 
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II. Following BoQ shall be added after BoQ for 02.0 I. Storm water sewage system, 8.5.1/2 Stormwater sewage system and pipe 
drainage: 

8.5.118. Bridge runoff interception on Juzna Morava river at km 881 +006.705 ofhigl 
Item No. 
8.5 .1/8.0 I 

8.5.1/8.02 . 

T.S. 
4.4.1. 

4.4 .6. 

Work Description 
Mechanical and hand excavation in II and III 
category material for laying of sewer pipes . 
0-2m 
Mechanical excavation (90%) 
Excavation by hand (10%) 
Procurement, transport, carrying along the 
trench and assembly of sewers in trench. 
0400 mm GRP-Polyester (pressure pipes) 

Un it 

In' 
In 

1111 

Quantity 

62,50 
7,00 

45 ,00 

Unit Price Total 

8.5.1/8.03 . 

8.5 .1/8.04. 

8.5.1 /8.05. 

8.5.1 /8.06. 

8.5.1/8.07 . 

8.5.1 /8.03. 
Special 
spec. 

8.5 .1/8.04 . 

8.5.1 /8.05. 

8.5.1/8.06 . 

8.5.1 /8.07. 
Special 
spec. 

Procurement, transport, carrying and 
assembly pipes on BRIDGE 

0250 mm GRP-Polyester (pressure pipes) 
0300 mm GRP-Polyester (pressure pipes) 
0400 mm GRP-Polyester (pressure pipes) 
Procurement, transport and installation of 
compensator units at bridge expansion 
joints. Payment per one installed 
compensator unit depending on diameter. 
For polyester pipe of 0400 mm 
Procurement , transport and installation of 
pipe supports (hangers). The price includes 
procurement and installation of base plates, 
screws, clips and hangers made of stainless 
steel. Payment per one installed hanger 
dependino on pipe diameter. 
Pipe hanger DN250 mm 
PiQe hanger DN300 mm 
Pipe hanger DN400 mm 
Procurement, transport and installation of 
polyester pipe finings depending on 
diameter (HOBAS type or similar). Payment 
per one installed pipe fining 
T fitting 0250/ 150 
T fitting 0300/ 150 
T fitting 04001150 
Bend 45° 0400 mm 
Geodetic survey of rainwater sewage system 
including report preparation . 

TOTAL FOR RAIN WATER SEW

m' 
m' 
m 

L CS . 

pcs . 
.pcs. 

pcs . 

pcs. 
pcs. 
pcs . 
pcs. 

m' 

Unfor
AGE SYST

301,00 
240,00 
315,00 

2 ,00 

105,00 
120,00 
155,00 

17,00 
14,00 
18,00 
4 ,00 

905,00 

eseen work (5% 
EM ON 

SUB-TOTAL 
of sub-total) 

BRIDGEJ..,B.5.I/BJ; 
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"" ..... u"-' ______ • __8.5.119. Brid ff" --- - M km 881 +693.488 of high 
Item No. 
8.5.1 /9.0 I 

T.S. 
4.4.1. 

8.5.1/9.02 . 

8.5.1 /9.03 . 

4.4.6. 

8.5.1 /9.03. 
Special 
spec. 

8.5 .1/9 .. 04 . 8.5 .1/904. 

8.5.119.05. 8.5.1 /9.05 . 

8.5.1/906. 8.5.1 /9.06. 

oTc<=,il r r pvn XOM"AA 

@1 


.--- . -'-~--'--"-' -~ 

Work Descrintion 
Mechanical and hand excavation in II and III 
category material for laying of sewer pipes . 

Un it Quantity 

0-2m 
Mechanical excavation (90%) 
Excavation byhand (100/0) 
Procurement, transport, carrying along the 

m" 
m' 

98,40 
11,00 

trench and assembly of sewers in trench . 
0400 mm GRP-Po!r.ester (pressure pipes) 
Procurement , transport, carrying and 

!TIl 71 ,00 

assembly pipes on BRIDGE 

0250 mm GRP-Polyester (pressure pipes) 

0300 mm GRP-Po!r.ester (pressure pipes) 
0400 mm GRP-Polyester (Dressure DiDes) 
Procurement, transport and installation of 
compensator units at bridge expansion joints. 

m' 
m' 
m' 

80,00 
60,00 

206,00 

Payment per one installed compensator un it 
depending on diameter. 

For polyester pipe of 0400 mm 
Procurement, transport and installation of 
pipe supports (hangers) . The price includes 
procurement and installation of base plates, 

pcs . 2,00 

screws, clips and hangers made of stainless 
steel. Payment per one installed hanger 
depending on pipe diameter. 
Pipe hanger DN250 mm 
Pipe han.&.er DN300 mOl 
Pipe hanger DN400 mm 

pes. 
pcs . 
pcs . 

28 ,00 
30,00 
104,00 

Procurement, transport and installation of 
polyester pipe finings depending on diameter 
(HOBAS type or similar) Payment per one 
installed pipe fining . 

Un it Price Total 

711 °~-::::=-_ 
641733 ~/--;, ; " ~' 

/, " '. 
,.: ' .; /)Qr 
. I J . , 

.,: f ~: ( 'oj?: .. 0 
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Item No. 

8.5.1 /9.07 . 

T.S. 

8.5.1 /9.07. 
Special 
spec. 

Work Desc r iption 
T fitting 02501150 

Un it 
pcs. 

Quantity 
6,00 

Un it Price Total 

T fitting 03001150 
T fitting 0400/150 
Bend 45° 0400 mm 

Geodetic survey of rainwater sewage system 
including report preparation. 

pcs. 
pcs. 
pcs. 

m' 

4,00 
15,00 
4,00 

477 ,00 
SUB-TOTAL 

Unforeseen work (5% of sub-total) 
TOTAL FOR RAIN WATER SEWAGE SYSTEM ON BRIDGE (8.5.1/9.l : ,. . ,. 

8.5.1110. Brid ff' J M ---- km 883+256.496 of- ---- --- ---.--- - -- - -- - -------- --- - -- - -- --- .- -­
Item No. T.S. Wo rk Description Un it Q uantity Unit Price Total 
8.5.1 110.0 1 

8.5. 1110.02. 

8.5.1110.03. 

8.5.1 / 10.04. 

8.5.1 110.05 . 

85. 111006 

8.5.111007. 

44.1. 

4.4.6. 

8.5.1110.0 
3. 

Special 
spec. 

8.5.111 0.0 
4. 

8.5.1110.0 
5. 

8.5 . 1110.0 
6. 

8.5.1/ 10.0 
7. 

Special 
spec. 

Mechanical and hand excavat ion in II and III 
category material for laying of sewer pipes. 
0-2m 
Mechanical excavation (90%) 

,
m' 242,00 

Excavation by hand (10%) m 27,00 
Procurement, transport, carrying along th e 
trench and assembly of sewers in trench. 
0300 mm GRP-Polyester (pressure pipes) m' 174,00 
Procurement, transport. carrying and 
assembly pipes on BRIDGE I 

0250 mm GRP-Polyester (pressure pipes) m 580,00 
0300 mm GRP-Polyester (pressure pipes) m' 394,00 
Procurement, transport and installation of 
compensator units at bridge expansion joints. 
Payment per one installed compensator unit 
depending on diameter. 
For polyester pipe of 0300 mm pcs. 2,00 
Procurement, transport and installation of 
pipe supports (hangers). The price includes 
procurement and installation of base plates, 
screws, clips and hangers made of stainless 
steel. Payment per one installed hanger 
depending on pipe diameter. 
Pipe hanger DN250 mm pcs 194,00 
Pipe hanger DN300 mm pcs. 158,00 
Procurement, transport and installation of 
polyester pipe finings depending on diameter 
(HOBAS type or similar). Payment per one 
installed pipe fining . 
T fittina 0250/ 150 pcs. 41 ,00 
T fitting 0300/ 150 pes. 28,00 
Bend 45 DN300 pcs. 12,00 

Geodetic survey of rainwater sewage system 
including report preparation. m' I 148,00 

SUB-TOTAL 
Unforeseen work (5% of sub-total) 

,. 

TOTAL FOR RA IN WATER SEWAGE SYSTEM ON BRIDGE (8.5. 1110.l: 

~k 
~;: 

V,~ , "." LJIIUJ:,............ ..., .... ... " .... . .......... ~ ... 'V' .. 'V'.' " ......_ ...... . . ............. ...... -_....... . ..... ~~ - --_ ._-- -.fh----­

Item No. 
8.5.1111.0 I. 

8.5.1111.02. 

8.5 . 111 1.03 . 

8.5.1111..04. 

8.5 .1/ 11..05 . 

8.5.1111.06. 

T.S. 
4.4.1. 

4.4.6. 

8.5 . 1/ 11.03. 

Special spec. 
8.5.1111.04. 

~pecial spec. 
8.5.1 / 11 .05. 

Special spec. 
8.5 . 111 1.06. 
Special spec. 

Work Description 
Mechanical and hand excavation in II and III 
category material for laying of sewer pipes. 
0-2m 
Mechanical excavation (90%) 
Excavation bv hand (10%) 
Procurement, transport, carrying along the 
trench and assembly of sewers in trench. 
0250 mm GRP-Polvester (pressure pipes) 
Procurement, transport, carrying and 
assembly pipes on BRIDGE 
0250 mm GRP-Polvester (pressure pipes) 
Procurement, transport and in stallation of 
compensator units at bridge expansion joints. 
Payment per one installed compensator unit 
depending on diameter. 
For oolvester oioe of 0250 mm 
Procurement, transport and installation pipe 
hangers. 
Pipe hanger DN250 mm 
Procurement, transport and installation of 
polyester pipe fittings depending on diameter 
(HOBAS type or similar) Payment per one 
installed pioe fitting 

Unit 

, 
m 
m 

m' 

m' 

pcs . 

pcs. 

Quantity 

46,00 
5,10 

33 ,00 

278,00 

2,00 

94,00 

Uni t Price Total 

~'\: 
kl~
~~I. 

,~ 

8/ 10 
65/733 

:;~~ ,<,' -~~\\ 
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Item No. T.S. Work Desc ri ption Ulli t Quantity Ullit Price Total 

8.5 . 1/ 11 .07. 8.5. 111 1.07. 
Special spec. 

T fi nin g 0250/150 pcs. 12,00 
Bend 45° 0250 mOl pcs. 4,00 
Geodetic survey of ra inwater sewage system 
including report preparation . m' 190,00 

SUB-TOTAL ' .'. 

Unforeseen work (5% of sub-total) 
TOTAL FOR RA IN WA TER SEWAGE SYSTEM ON BRIDGE (8.5.1111.): 

-- ­ - ------ ­

- --	 _. --- - - --- - - - - - - --- _._- - ­8.5.1 / 12. D f - -_. - - -- - -- - - - -- ---- - II------- ­

Item No. T.S. Work Description Un it Quantity Unit Price 
8.5.1 /2.01. 8.5 . 1112 .0 I. Geodetic mark ing the route. m' 202,00 

8.5. 1/ 12 ..01. 4.4 . 1. Mechanical and hand excavation in III and 
I V category material for laying of sewer 
pipes. 
0-2m 
Mechanical excavation (90%) m' 320,40 
Excavation by hand (10%) In' 35,60 

8.5.02.0 1. 04 . 4.4. 1. 2 Placing of sand around pipes m' 11 9,05 
8.5.02.0 1. 05. 4.4. 1. 2 Filling tranches above pipes with excavated 

material. In '\ 236,95 
8502.01.06. 4.4. 1. 2 Transport of the excess material from 

excavation m' 133,32 
8502.01.07. 4.4 .2 Pumping. water from the trench Lump sum 
8.5. 1112.08. 4.4 .7. Procurement, transpo rt, carrying along the 

trench and assembl y of sewer pipes. 
0300 mm PEHD SN4 , class m' 114,30 
0400 mm PEHD SN4 , class m' 18,00 
0500 mm PEHD SN4 , class 01 ' 70,00 

8.5. 1112.09. 8.5.1112.09. Procurement, transport and installation of 
Special mineral oi l separators provided with 

spec. integrated BY-PASS , Purgator type or 
equivalent with the follo wi ng capacities: 
Qn/Qmax 1011 00 pcs. 7,00 
Qn/Qmax 15115 0 pcs. 6,00 
Qn/Qmax 20/200 pcs . 2,00 
Qn/Qmax 30/300 pcs. 3,00 
Qn/Qmax 50/500 pcs. 2,00 

8.5 . 1112. 10. 4 . 1.3.6 Cast-iron covers. pcs . 25,00 
8.5 . 1/ 12. t I. 4. 1.3.6 Cast-iron rungs pcs . 107,00 
8.5 . 1/2. 12. 4.4.4. Construction of 0 100cm round manholes 

by using prefabricated elements of 
impervious reinforced concrete M B 40. m' 8,00 

8.5. 1112 . 13. 03.02 .05 .04 Construction of rec ipient structure with 
Special wing wa ll s of impervio us reinforced 
spec. concrete M B 40. m' 20,00 

8.5. 1/ 12 . 14. 8.5 . 1112. 14 . Construction of outlet structures of MB 30 
concrete at points of rainwater sewe r 
di sc harge to wa ter strea m. pcs. 20,00 

8.5.1112.15 . 8.5 . 1112 . 15 . Flat check valves provided wi th tl anges . 
o 300mm pcs. 12,00 
0400 mm pcs. 3,00 
0500 mm pcs. 5,00 

8.5.02.01.16. 4.4 . 1.1. Trench strutting ml 686,80 
8.5.02 .01.17. 4.4 .3.2. Pipeline testing m' 202,00 
8.5 .02.01.18. 4.4.3.2 . Was hing of channel and remova l of all 

rough segments and dirt. Flushing shall be 
performed through the use of water tankers . 01 ' 202,00 

85. 1112. 19. 8.5.1 / 12. 19. Geodeti c survey and preparation as-bu ilt 
des ign. m' 202,00 

SUB-TOTAL 
Unforeseen work (5% of sub-total) 

TOTAL FOR DEVICES FOR WATER PROTECTION AGAINST POLLUTION ­ SEPARATORS (8.5.1112.): 

02.01. STORMWATER SEW AGE SYSTEM - SUMMARY 
8.5 .1/2 Stormwater sewage system and pipe drainage 
8.5.1/8 Bridge runoff interception on Juzna Morava river at km 88 1 +006. 705 of highway 
8.5 .1/9 Bridge runoff interception on Juzna Morava river at kill 88 1 +693.488 of highway 

8.5. 1110 Bridge runoff interception on Juzna Morava river at km 883+256.496 of hi ghway 
8.5.1111 Bridge runofT interception on Juzna Morava river at km 885+ 150.585 of highway 
8.5. 111 2 Devices for water protection against pollution - separators 

SUB-TOTAL 
Unforeseen wo rk (5% of sub-total) 

TOTAL STORMWATER SEWAGE SYSTEM (02_01.J: 

Total 

12. 	12. Technical infrastructure, 12.09. Displacement and protection of lineside telecommunication cables, 12.09.05 Collision 5, item no. 
12.09050 1. Material , item no. 12.09.05.01.0 I (page 1-270), work description shall be replaced with following "One STA 
3x4x I ,2VF+8x4x I ,2NF+ 12x4xO,9NF cable, with 55 mm diameter" 

9110 /~;~~~:::':-.-,.., 
661733 ... ' ,<"''''' :~'-'''' ;'. ',. ' .' · "-/1· .. ,.:' 

' . . '. . , . . 0, \i@!1 
"(' ~.- ,.: (J,IjX~ .· :-<9\ 
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13. 	 12 Tcchnical In frastructurc, 1209 Displacement and protection 1' 1" Ilfl(,IU, tciccorllilluniealion c~blcs, ~ 2.09.0:1 Colli,lon 5, Item no. 
12 .0905 0 I Matel i,,'- Ilem no. l'~ 1)9.0:\.0 I .O} (page I-no\. w(1 rk d~,cflpt;on shJ\I ,",c replaced wIth il)IIow lng one "PNK ]x I Omm2" . 

14.12. Tcchni cal Inl"raStlucture. 12.09 l)"placclflcnl and protection ni" hncside tclecommunic31ion cable;. 12 .0l) 06 C,)llisilln 6, item nn. 
12 .09 .06 .01 Malcnal ilenl no. 12 090601.111 (page' 1-.' i l'J. \Vorl; dc,eriptinn sha\l bc replaced wilh (ollowing "One STA 
3xh 1,2\,1 ' 8x4x 1.2NI r 12x4 .\0 1):.1 ' cilblc. wlih 5) mOl di<1l11,'lcr" 

15. 	 12 Tcchn lcJI InfraS lructu re , 12.(19. J)lSphlcemcnt Hnd protcctlt)n Qt· Ill1esiue tckC(HIlI11UnIC:-1lion cables, 121J9.06 Coll ls1(>n 6, item no 
J 2.09.06 .0 I. Matelial. item no. 12 (1906.0 I OJ (rage 1-271 '1 . wQlk descriplf(ln shall be Icplaced with Il)\Iowing one "PNK 3x I001111.2" 

16 In Addendum No. 2. undcr Section IV . l3idding Form,. [Jill ()f'Quan t ili~,. l OT 2. change 110 6.010104 Suo-bascs. Itent 01.01.04.01. Ilem 
nmnc 5ha ll b~ as follows "Sandy grilvel matL:riai roiling sub -grcidc 1:1yt:," 

17 In Addendum ;0.:0 . 2. UI1dcr Seclion IV . !lidding hmns, GIll lIr QuaTltilie' , LOT 2 (Ilange no 1.01 01 .04 ~ub-bascs. liem 01 01 .0402, 
refclence 1\' T S. shall be "AS-:; .'l .ldd,li,lI1HI spec!licall(1ns" 

I'art ..f .._ W()rk~ Re<]!lIrt'I1).cOL<;rcc;;rI <;1',' .,I;'''lio[l 
i8. Texl on r.J~c 1-6')7 (lo r I.ur Ii and on page 1-715 (lc1r I.OT L) which rclCrs to ·· [)R !\Ii' ;\CiF. L)(:S ICiN" shall be replaced 

w ilh roll()\Vin~ : 
$. DRAINt\CiF SYS rEM 
8.5 1,'2.0 I . 8.5 .1112 .0 I. Cil·ODl :TIC SI :RVI'Y f)r.'Suipllon l!f'l'(l rks. Gcodetlc surveyor rainwal(;! scwage system shall be performed when 
sewage sySlem IS accepled and pri,'r I,) Ilcn ch back lilil ng as J'cJiloll's posilion "I' inspection manholes and gulllcs, spacing bel ween Ihcm (sccIIl' n 
lenglhs) . plpC dlaOlctCl s per sectIons. in'pecllon manhole bOllom 1e,,'ls and bottom level; ~I)d diamclers of all pipcs in Ihe inspcc li on manhllie. 
After complet io n of geodelic surve)- lile t\,-built rcport ,hall he prepared and dcli\(Tcd to Ihe Inveslol. Me(lS(lremenr (}fill poymef1I' Pa ymen l will 
be done PCI m' of comp lclcly surveHd ">tern. 3.5 . 113.03 85 . 11 11 .()4 PROCURI MLNT. TRANSPORT AND FIX ING OF' 1'lpr:S ON 
BRIDGl:~ /l('.)criplioll oi "·wk., 1'f()Cllr"lnenl, Iran'por1 ~nd lixing (.1' pol"e'ter (j IU' pIpes "nd jOlnrng lillrngs nn bridges. I'ir,'s and litlings shall 
bt: fatJlicatcd pllr$u~nl 10 "i,rndnrd 1'.\ I(,IU /\11 clcnlClllS "'ill be rro" ldcd WIth Ill) marking meanIng thill Ihey eiln be la Id nol on ly In,idc 
burldlng, but also In nuler pans ot" 'Ir lleitlrcs . Pipes shall be tixed in accorJance wilh Manufacturer's inslructions and j0incd WIth nangc; 
containing rubber ill$cns cmol'dd(:J III I'l)!Yl..:q cr resin body 10 gu clralllc.:1.: a ''''dieT Inlpcrmcnbh: )OlOt ro'/~asun>m~n( ond paymenf: Payment \\'lil be 
done per 111' of fully asse",bled p're> Jel'cndenl upon diameter 85 11404 ' 85 1111 04. PROCUIH Ml:NT. TR/\NSPORT AND H! I'lrHj 
COMrEN~'\T(ON SOCKI · T~ . Oeseri!,1i"n of ,,'orks: Procuremcnt. "'II1SPO I1 and fitllng of compensar ion plates al bridge ,,'pansion join! '\11elln<l1 
elong~tlon s11<111 be eomp~lls"I ,'d Il>r wilh cOll1rens"ling sockel lill ed at dcli\llit ,pacing .\ {", lStlremcnl lind paymellr: f'ayl11~nt ",iii be done per one 
fully lilled eompel1,ut lon ,(1Ckcl dcp""'I\'n l upon d,amcter 85 1140:' - 8 ' 1: 1105. I'ROClREMENT. TRt\NSPORT I\ND FITTING OF PIP!": 
SUPPORTS (1IA!\(jt:r{S) O".«:I'I/'li"" .,/ ,..orh PIpes sh,,11 tw ,,,cu red against moyemcnt by means or spccrally designed clip, resislant to 

dynamIC mOWrllCnl, Jnd ambienl c(1llellli":1> spaccd as de,igned Clips, support, bolts and hase plates shall be made of stallllcss stecl s 
~ 
:' 

Mem1lremcnl (/l uI pr/I'fl/ClIl. Pa'·"l.:nt WIll he done rcr one fully 1111(;(\ ':uPPOI1 dependent upnn pIpe drnmctcr. 8.5. 1/4 .06. . 8.5 1/1106. 
I'ROCUR[M L VI', TR/\NSI'OR'I !\NJ) M(lLNTING rOI.YI ,STFR 1'1 1''1"11' t,:) /)escripllon nf"'o/h: POlyester fIllings shall he made or pipe 
kngths to \vilhstand VcHIOIlS prCS~llr~ ,!l'\d rigidily ChlSS~~ !;amc as pipes. f hc syqem sllall be resisttlnt to chcmicn l ag~nls, blows (even at 
temperalUrc of -40"(' ) and UV nldiallon. 1"11<: po l ~cstcr fillings ~hall {I~ tls(:d to COnn~G l gu ll ies to Sl()rmw(l1~r SC\VI.~r~ A1cflslIremenf and payment · 
Poymenl WIll be dlln~ pcr olle full) I-"cd litling dcpendenl on d,amctcr. ~:i 112 . 1~ STRI:ET ('lJI.I.IES . {).;scnpli"" qf If'arks- J'rocurcm ,~nl. 

transport aJtd Inslallallon (,I' streel gull." made 01' rCllliorecd Cl'ncrele pipe. (}100 II1ln .( he price include, ' gully. ellupling and rain gr"tin~ ..'iRPS 
M.J6.2S4 ;14eaSllrCTllel1i (md pm'fiI(',,1 l'ilYll1C11I WIll hc done pc r ll lle Ill stalled gllily 
DeYlceUor Wflle Ul!l.l,1;:C I1011 "g.ain ·' .I'"llpt")fl ; . wll.at&(,rs g 511J2 .09 OIL Si:I'ARATORS Wll'fI IN'f i:GRArED I3Y-I'/\SS. Ik<cnptro/1 <d 
works ' Pr,ll:Url'l11eI11 and deliYerv "r scp"r<tll'r, wilh bypa5> line III tlte rClnl 'olced eonCICle tank, j")·\UO load b"atlng cap"cily class . Malena/. 
BYPASS scparal()r~ (He nl llh;ral ("n ! ';i:ct1C1rm nr~ deSigned for lrC~)Irncnt 01 oil\, ramwal..:r fron! lalp-I.: ar:.:.:as . Separator is cH..:commoc1alt'u In !hi.: 

cvlindrlUll or rcc tallgultJl COllcrc(c ;:111" wl1lch ,t;l%C \...; ~ (jJU Slec1 tu (\ nOn1l1lal capilci ly Max.imum flov. cJpaclly or Ih ls device IS fIve Or ten tIIncs 

higher Ih::tn nominal now 1\ $1.:"pal.!l\l r trcab w(J $lC water only to ::I Y~l uc ()f nominal l10ws and in l:nsc of higher flows water passes only lhrough 
bypass lille on Ihe assumption Ihat Ihc li lsi \\'<lV~ had w<lshed cII I and dll1 and lhal remaining walcl qU<1l1tily r; rdalively clean. Coalesecnl liller IS 
inSlali ed in the lank and ils ,i/.e c\)rrespolfds 10 Ihe lequ lred nominal flow S~paralor mark IS pro'tdcd wilh Ihe following Inlorrnatlon 
Manufacturer" n3ml' : Name ofequiplllefl i. .<; 1-:1' Q n/Qm:t .\ ..- I -Vo - r. Nominal capacily Qn. Max eapac 'ly Qrnax.1ank numbel I: Catch basin 
volume vo, lank matellal I'rdilhllca tcd separalOrs arc Iho,e whi ch ale fully assemblcd in the (actory Separator ean he assemh led in Situ onl\' ir 
its nomIna l now I; 150 or hlgilcr J)lfI l n~ se l!:lratN con,t ru etinn. widlh -leng.th ratio or I 1.5 10 1:5 shall he r'~5pecled Distancc between separalor 
bOllom and outnow pipe shllil bc 211 "'<; , "r ":tl"r deplh 'vlin,mum walel depth shall bc 2 ' 111 including dl'pth of 0.15 m ICH" Ilghl Iluiei and (I 3S In 

ror (kposilion or $cdirncnlS \'\/al~1 ;\rl..'il m":,l:)ur~J in m: sh~llI aml.Junl to 0.2 x NS. towl V('lluml~ mC3slIIcd in Ill) shall amount 10 () S x NS 8nd 
volume of chamber ((lr ligh t Ih"t! ,to ri ng ,hall be 0.03 x NS . SCpar;lIor lid shall 11al'C an mdicallon "SepHrJlor" and mark for load hC;lring c~p"cily 
class according 101 · \)124 '-!1orcoyer Ihere shall be a plale wl lh an InSCrlpilOn fI)lldc "f durable material (c g. SI;linicss ,tcel) and pl,lCcd on Ihe 
viSIble J1lac~ ~ I inner sidc. II' p,,,,,hlc . The following dala shall he indle~tcd on rhc plate' f-.'.l858. class (lor II). nominal si/e (NS) . $cp~ratt')f 
volume lJI I or m) (Jtch bftsill vnlu1I11.: in I lH m). Cilracity oj' oil ch~Hnbcr in I or Ill), depth of oil slOring maXlmulll volumc~ year or product ion. 
1110nuf:lclurcr 's name or nHHk :wd ccrt irlC0lioJ1 Hllthority's mark. Other m:Hh.s can be added /'v/easlIremr!nf (md paymel1t · Payment will be J(ml~ per 

onc fully installcd dcyice 8 .< 212 15 8 5 III~ 13 WINl; :Vl;\NIIOL! S O..·.<cnplion o!,,·orks . Cons truCllon ol'outl1(l\V structure [)Iov lued With 
wi ng will!s made or rClnJi.."'IJI.;L'U \\;\Icr IInpt.:lmc(ln ic t::onCf(.: lc, dl\s~ t\1B !.In. fuil v ill 3t:cordanu: wilh design <J\::la il s. .\/t'f1SIIf'Cmem and pnymenf 
Payment will DC donc pcr one I'ull\' ~,)mplc!cd strurtlll'c S.5. 112 ! 2. , g 5 II 12 . I(l CI\S'I" IRON 1.1 DS . Des( rlpl/lln 'if wwks. Procuremcnt, IrnnspOrt 
and '-Ining of cn,t Iron I'ramed lit" (100 kt-: "'"d beming eapacliy) 1'\'1 In~peCll()n manltoles accord ing tQ SRr'S M J6 226 f'rarned lId shall bt' litled 
to relnforccd concr~le rin '.: Oil lite ),i,fllhok hlp '\/eoswcmelll (ltld pat"" .nl. Payment wi ll be done p.: r onc lully litled lid 85 112. 13 ..85 . JlI2 I I. 
CAST IRON RUNGS. 1''-SCllp ,ivlI ,,( ",ork, PfllCUrcl1fenl , lIilnSp0rl ~nd installalion or cas I Ifon rungs ;1\ eaeh JO em oi height ae~ordlng Ie) 
SRPS.M.. 16285 Mea.wre",,,,,, ol/d l'aY"'':II! l'aYl11cl1\ ",II be done pcr one ins l ,lil~d rung. K.5. 1!2 17.. 85111214 . OUTFLOW STRUCIT'<E . 
/)cscripliol1 (~fll'(Jrks ' COllstructJ Cll1 or Mn30 concrete ()lltllow $l ruc.:wrcs a\ rcHnw:Hcr s('wage otltlct::, Into the channel according \0 deSIgned dl: t1')t\ 
.\!em·uremenl Imd poymenl. PiI),melll wil: be dUIlL' I'tl OIiC rully cOlllpklCd ,1 1uelure 8.5 ill 2 IS rl .AT c(·II .CK VAI.VJ:S iJesulpli(m ofll'orks. 
Procurement. tl"'tSport and lilling u l nat chech val ves al lilII1W,!lCr ,e,,"af!" Oulk ls inlo Ihe W;\lcrcour,e ;rceo rdi ng to designed det:!". rev (-):lUO 
111111: FeV ()400 111111, I:ev ,,)500 ilJiO. I:e\l 0600 111111 :.J,·. isllrCl11e/1/ ({",I pUl'menl ' J"'ayrtlcl1I ",III be done p,'r one rully flilcd nal cheek val ,·c. 
8.5. 112 .23. 8 5. Ii.l 07. - X. 5. III UI7 . 8.5. 1/ 12. IY. (iJ:ODI:-rIC SUR. VI: Y U"SCrrpllllf1 ()f ,,·orks. Geodel lc survey ,)( ra inw31el scwagc syslem sh,II I 
he pcric)rmed when scw;rgc s,Slem IS ,1ce,,!>!eu and priOI 10 trench hackfilling as tl)1I0ws : rl'<tIlOn or' Inspeelion ,"ilnholes anu gullics. spacing 
bc lween IhclIl (seellon kngtlt' ). pipe d!ilf1)c!ers per seCllOI1S, IIISPCCllllfi manhole bOlionl levels and bOlil)!ll levelS and diameterS of all ptpes 111 Ihc 
inspeclion manhole . After COfl1piclllfll 01' gCl'(ictic survey thc !\s-bllill leporl shall bc prcpared and delivered 10 Ihe IflveslOr. Aka;uremenl (lnd 
payment. Payme nt will be done p..· f 111' o[\).m:;lklcly ~lIrvc)'~d S)'$h.:m 

VoIUTHl' :: 

Particular CondiIIO"> ",-Colflraci. Pan A : ' ''"lr~ct Dala 
19. Sub-claus\' I ~ I.nngllage 1(,,' ClllOl11;;nications ,hall be rcpiac~d wllh IC'!lOWlllg " The languagc I('r comnllln icillioll'; sh~!I be [ ngli,h and \~: 

Serbian .. to" 

Please confirm ifl,,,·. ting receipt of t\ddclldLlln :\0.3. 
Kind rl.!g(Hd~ 

Dircl:tor / . 

Sl. 
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No: >( '/ (; Jf Z 

Date: 2: (t. -IL 

Bidders 

REFERENCE: 	 Serbia, Corridor X Highway Project, Construction of Highway E75, 
Section: Grdclica - Caricina Dolina (LOT 1 and LOT 2), ICB No: 
CORRX.E75.EIB.PACK1.leB 

SUBJECT: 	 Information on final list of substantially responsi\le Technical Bids and 
invitation for opening of Financial Bids 

Dear Ladies/Sirs, 

Thank you for submission of bids for Corridor X Highway Project, Construction of Highway E75, 
Section: Grdelica - Caricina DoJina (LOT J and LOT 2), ICB No: CORRX.E75.EIB.PACK I.ICB. 

We would like to inform you that the following Bidders have substantially responsive Technical Bids 
upon review of appeals to evaluation of Technical Bids submitted to the Employer, and are invited to 
opening of their Financial Bids for Construction of Highway E75, Section: Grdclica - Caricina Dolina 
(LOT I and LOT 2), rCB No: CORRX.E75.ElB.PACK I.ICB: 

LOT 1No. 

2 

3 

Company Name 

JV Integrallnzenjering AD and Konstruktor Inzenjering d.d. Split 
----=~-- ......................._.._-.__..............._...._. 
JV Doprastav-Metrostav 
Straban AG 

7 JV Tra:e and Mostovik 
~. 

5 

8 JV Alpine Ball GmbH anu Energoprojekt Niskogradnja f~:~
9 ]V Ratk() Mitrovic Niskogradnja doo ~nd MBA Miljkovic doo 

II JV PorI' Ball GmbH and Putevl AD UZlce 

13 ]V Azvi SA and TADDEI SpA 

._.. ·-C---lI---· 
only one LOT+........ , 	 ~ 
.... ._--1"-'._.'- .-,. -­

.._- ··~;~~i;~~·~e LOT 
.- .._.._.........._.._ ­

___l_..._...~_ 	 , +. .._ 
I + =H=-.1 
I .~~___ + .. __.-J 

1- + _..l--_.. 

The above listed Bidders with substantially responsive Technical Bids are informed about following 
changes to the tender documents that become necessary: 

1. 	 Payments under the Contract shall be entirel) in Serbian Dinars (RSD). Only the Bidders that 
have required payment in additional/mUltiple currencies, beside RSD, arc requested to submit 
modification to Financial Bids related to Table C of the Appendix to Bid. The modification 
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should exclude all payments but RSD, so that the Contract Price shall be paid solely in Serbian 
Dinars (RSD). 

2. 	 Particular Conditions of Contract. Part A Contract Data, Performance Security. Sub-Clause 4.2, 
following text shall be added: "Acceptable Bank to the Employer means any Bank whose 
rating is minimum "6 (investment threshold - acceptabJe risk)" (here and after "min imum 
rating") according to the Agency for rating assessment COF ACE. If during execution of the 
Contract the rating orthe Bank from v,hich the Contractor provided the Security falls below the 
minimum rating. the Contractor shall. within 28 days starting from the issue of notice by the 
Employer. substitute such Bank Security with a new Security issued by the Bank with 

~R 	 minimum rating. Until such substitution of Security is provided to the Employer all payments 
under the CoJ1[ract shall be withheld. Such substitution is not eligible for any change of cost or 
price. Bank rating shall be verified by the Employer on quarterly basc." 

3. 	 Particular Conditions of Contract, Part A Contract Data, Total Advance Payment Sub-Clause 
14.2, fol ,lowing text shall be added: "Acceptable Bank to the Employer means any Bank whose 
rating is minimum "6 (investment threshold - acceptable risk)" (here and after "minimum 
rating") according to the Agency for rating assessment COFACE. If during execution of the 
Contract the rating of the Bank from which the Contractor provided the Guarantee falls below 
the minimum rating, the Contractor shall, within 28 days starting from the issue of notice by 
the Employer, substitute slich Bank Guarantee with a new Guarantee issued by the Bank with 
minimum rating. Unt il slIch substitution of Guarantee is provided to the Employer aU payments 
under the contract shall be withheld. Such substitution is not eligible for any change of cost or 
price. Bank rating shall be verified by the Employer on quanerly base." 

4. 	 Particular Conditions of Contract. Part 13 Speci fic Provisions, The Contract Price, Sub-Clause 
14 .1 shall be repJaced with the folIO\ving: "Particular Conditions of Contract, Part B Specific 

iji~ 	 Provisions, The Contract Price, Sub-Clause 14.1 (b) : Replace the Sub-Clause with the 
following paragraph: The prices in Bill or Quantities include all duties, taxes and other levies 
excluding VAT (Value Added Taxes). Companies are 110t exempted from taxation, dUlies and 
other levies. The Contractor shall pay cost or custom duties, other import duties and other 
impositions, levies from their own proceeds. The Contract is YAT excluded. and the Contract 
Price shall not be adjusted for any of these costs except as stated in Sub-Clause 13.7 
[Adjustmcms for Changes in Legis lationl . . , 

5. 	 Particular Conditions of Contract, Part B Specific Provisions, The Contract Price, Sub-Clause 
14 .1 (e) shall be added: "not applicable" , 

According to above mentioned item 1. Bidders initially having submitted financial bids that include for 
payments in other currencies than RSD shall mOdify their Financial bids as follows: 

Replace the whole Appendix to Bid (Bidding documents , IV, Section Bidding Forms), Schedule of Adjustment 
Data (pages I-50. 1-5\ and 1-52) with: 

-' Appendix to Bid 

Schedule of Adjustment nata 
'!-;;
~~:~ 	 lin Table A, below. the Bidder shall (a) indicate its amount of local currency payment, and (b) derive its 

proposed wcighlings [01 local currency payment. In the case of very large andior complex works contracts, it 
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may be necessary to specify several fam ilies of price adjustment f0n11Ulae corresponding to the different 

works involved·1 


currenc, 

Index code 


. - . 

Bidder'sSource of Base value Bidder'sIndex j
proposed 

amount 
and date related currencyindexdescription 

weighting 
, Nonadjustable A: 0.1 

~:;~J~,:' ~ :1..Labour 13: 	 ~ 
~ 
:~ 

Quarried c: 	 :~ 
~ 

, aggregates 28 days prior to 	 ~: 

~bid submission 	
~ 

.. 	 ~ Cement 	 date D: 

Reinforcing stee l 	 F' 

I .., Bitumen 	 F: 

Diesel fuel * 	 , G:rOT. .--.. 1.00 . ~ 
Total 


Note: Bidder's proposed weighting should be consistent with the works. 


Index description Source of index 

L'lbollf 
Statistical Ollicc of the Republic Setbia. Communication ZP11 (Stattstics of Earni ngs) - Tahk 
I : Avcrapc gn)ss salaries and wanes per cmpl()yc~ - ConstnJclioll 

Quarried aggregates 
Statistical Office of the Rcpuhl.ic Serbia. Communication 0\ ~O ­ Indices of producers prices 
ofm.anufacllIrcd products in Republic of Serbia: Other minin); and quarrvi ng 

Cemcnt 
Statistical Ofticc of the Re publ ic Serbia . Comml.lo.icat ioJ1 Cr-: 20 - Indices of producers prices 
ofmanufacturt:d products in Republic or Serbia: Materials for incorporating, ill construction 

Reinforcing stecl 
Statistical Office of thi: Republi c Serbia. Communicati on eN 20 - Indices of producers price, 
or manufactured prodllcts in Republic of Serbia: Manufa~J~~~ "(1,L!J",,:5 ic metals 

Bitumen 
Statistical Oflicc of the Republic Serbia. COlllmunication eN 20 - lndice, of producers prices 
of lllanufaClur~d products in Republic or Serbia: \1anllf~lCture of coke and refined petroicum 
prooucts 

Diesel fuel 
Statistical Oflicc of the Republic Serbin. Communication eN 20 ­ lrldicc,; of producers prices 
of mallufac.!urcd products in Republ ic of Serbia: LiCJuid fuds and lubri~ants 

* Source of index 

Items 2. 3,4 and 5 don 't require any modification of Bidders' Financial bids. 

Bidders which consider that any of the above changes impact on their financial bid, have possibility to \'1 

modify their original Bid Price accordingly. Such modification shall be given as % of change or 
original Bid Price (that reflects change of the Bidders expenses). and shall be accompanied by 
supporting information indicating the way such change was evaluated (e.g.: list of the im pacts ,,~., 

~~considered, assumptions considered in the va luation, valuation methodology, etc.). The change wi ll be ,~ 

applied to the corrected tender price in accordance wi th ITS 31.1. after app lication of any 
unconditional modifications subm itted with the original bid in accordance with ITB 14.4 and before 
any conditional discounts for award of multiple lots. 
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The modifications shall be submitted to the Employer's address by july 3, 2012, at 12:00 hours. Any 
modification received by the Employer after the deadline mentioned above of bids shall be declared 
late, rejected, and retUrned unopened to the Bidder. 

Please be informed that if a Bidder does not accept the required changes and doesn 't submit the 
revised Appendix to Bid according to this addendum. if such submission is required, his Bid will be 
rejected, but Bid Secmiry will not be for feited. 

Opening of Financial Bids will take place al the Koridor i Srbije d.o,o" 21 Kralja Petra Street, II floor, 
room 2, 10. 11000 Belgrade on July 3,2012, at 13:00 hours, 

~ 

Kind regards, 

{ Direclor _ _.

-------rll ""-',
/ /;1-- l ,- ~" :~ . 

Mihajlo Misi6;' civ.eng~ , 
I 
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(9) Particular Conditions 

The following Particular Conditions shall supplement the General Conditions. 
Whenever there is a conflict, the provisions herein shall prevail over those in the 
General Conditions. 

List of Particular Conditions: 

Part A Contract Data 

Part B Specific Provisions 
:" ... 'l":"i 
.. '~ ~ 

"1 
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", 

~I 
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Part A - Contract Data 

The Contract shall be governed by the 1.4Governing Law 
laws ofthe Republic of Serbia 

The ruling language is English.1.4Ruling language 

Sub-ClauseConditions Data 

1.1.2.2 & Koridori Srbije d.o.o. Beograd, 21 KraljaEmployer's name and address 
Petra Street, 11000 Belgrade, Serbia 


JV Trace and Mostovik 


1.3 

1.1.2.3 & Contractor's name and 
~:; I12, Nikola Obrazopisov Str. 1.3address 

1408 Sofia, Bulgaria 

Engineer's name and address Consortium: Louis Berger SAS/ France, 1.1.2.4 & 
Egnatia Odos/ Greece and Louis Berger 1.3 
d.o.o .l Serbia 

European Investment Bank (the Bank) 1.1.2.11Bank's name 

Republic of Serbia1.1.2.12Borrower's name 

Time for Completion 

Defects Notification Period 

Sections 

Electronic transmission 
systems 

1.4Language for communications 

2.1 Time for access to the Site 

1.1.3.3 LOT 2: 720 days 


calculated from receipt of a notice to 

commence the Works by the Contractor 

from the Engineer 


365 days 1.1.3 .7 

1,I'tnot applicable 1.1.5.6 

facsimile and electronic mail 1.3 

The language for communications shall be 
English and Serbian 

Not later than the expiry of the days 
shown in column No. 2 of Attachment to 
the Work Programme Revision I, 
submitted by the Contractor on March 19, 
2013 and Revision II submitted by the 
Contractor on April 15, 2013. The initial 
date from which begins the counting of 

~~..
the days under column No. 2 is the ~f 

commencement date, which should be not 
later than May 15, 2013. 

Engineer's Duties and 3.1 (b) Written approval of the Employer will be 
Authority required whenever the Engineer has to 

decide on quantity and/or quality of 
works, on any type of additional payment, 

75f733 
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Conditions Sub-Clause Data 

and any extension of time, or any other 
type of variation. 

The Engineer shall submit samples and 
requests for procurement of material and 
equipment to the Employer for his prior 
consent. 

Performance Security 4.2 The performance security will be in the 
form of a unconditional demand guarantee 
issued by the reputable bank from an 
eligible country or by a bank registered 
and operating under the laws of the 
Republic of Serbia, acceptable to the 
Employer, in the amount(s) of 20 percent 
of the Accepted Contract Amount and in 
the same currency(ies) of the Accepted 
Contract Amount. 

Acceptable Bank to the Employer means 
any Bank whose rating is minimum "6 
(investment threshold - acceptable risk)" 
(here and after "minimum rating") 
according to the Agency for rating 
assessment COFACE. If during execution 
of the Contract the rating of the Bank 
from which the Contractor provided the 
Security falls below the minimum rating, 
the Contractor shall, within 28 days 
starting from the issue of notice by the 
Employer, substitute such Bank Security 
with a new Security issued by the Bank 
with minimum rating. Until such 
substitution of Security is provided to the 
Employer all payments under the contract 
shall be withheld. Such substitution is not 
eligible for any change of cost or price. 
Bank rating shall be verified by the 
Employer on quarterly base. 

Subcontractors 4.4 The Contractor shall not subcontract more 
than 30 % of the Contract price. 

Subcontractors 4.4 (b) The prior consent of the Engineer will be 
obtained for proposed subcontractors or 
supplies not listed in the Contract and not 
exceeding 50.000 Euro or equivalent, 
while subcontracts valued more than 

@!1 
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Conditions Sub-Clause Data 

SO.OOO Euro or equivalent will be referred 
to the Employer. 

07:00 to 19:00 hours, Monday to SaturdayNormal working hours 6.S 
07:00 to 13:00 hours, Sundays 

"8.1 (c) & (d) not applicableCommencement of Works ~ 

8.7 & 0,1 % of the Contract Price per day. 
14.IS(b) 

Delay damages for the Works 

10 % of the final Contract Price.8.7Maximum amount of delay 
damages 

Provisional Sums 13.S.(b)(ii) not applicable 

Period "n" applicable to the adjustment !13.8Adjustments for Changes in 
multiplier "Pn": n=1 (one) Cost 

14.2Total advance payment 10 % Percentage of the Accepted Contract 
Amount payable In the currencies and 
proportions in which the Accepted Contract 
Amount is payable and in one instalment 
upon furnishing of acceptable advance 
payment guarantee issued by the reputable 
bank from an eligible country or by a bank 
registered and operating under the laws of 
the Republic of Serbia, acceptable to the 
Employer. 

Acceptable Bank to the Employer means 
any Bank whose rating is minimum "6 
(investment threshold - acceptable risk)" 
(here and after "minimum rating") 
according to the Agency for rating 
assessment COFACE. I f during execution 
of the Contract the rating of the Bank from 
which the Contractor provided the 
Guarantee falls below the minimum rating, 
the Contractor shall, within 28 days starting 
from the issue of notice by the Employer, 
substitute such Bank Guarantee with a new 
Guarantee issued by the Bank with 
minimum rating. Until such substitution of 
Guarantee is provided to the Employer all 
payments under the contract shall be 
withheld. Such substitution is not eligible 
for any change of cost or price. Bank rating 
shall be verified by the Employer on 
quarterly base. 
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Conditions Sub-Clause Data 

Repayment amortization rate 
of advance payment 

14.2(b) 20 % (starting after completion of 30 % of 
the work) 

Percentage of Retention 14.3 10% 

Limit of Retention Money 14.3 10 % of the Accepted Contract Amount 

Plant and Materials 

14.5(b )(i) 

If Sub-Clause 14.5 applies: 

Plant and Materials for payment Free on 
Board [list}. 

not applicable 

14.5(c)(i) Plant and Materials for payment when 
delivered to the Site: Reinforcement. 

Minimum Amount ofInterim 
Payment Certificates 

14.6 I % of the Accepted Contract Amount. 

Publishing source of 
commercial interest rates for 
financial charges in case of 
delayed payment 

14.8 six-month EURlBOR + two percent (2 %) 

Currencies of Payment 14.15 The Contract Price shall be paid in Serbian 
Dinars (RSD). 

Maximum total liability of the 
Contractor to the Employer 

17.6 Accepted Contract Amount 

Periods for submission of 
insurance: 

a. evidence of insurance. 

b. relevant policies 

18.1 

14 days prior to the start of work at the 
site 

28 days after the commencement date 

Maximum amount of 
deductibles for insurance of 
the Employer's risks 

18.2(d) 5.000 EUR or equivalent 

Minimum amount of third 
party insurance 

18.3 250.000 Euro or equivalent per accident 
with the number of occurrences unlimited 

Date by which the DB shall be 
appointed 

20.2 28 days after the Commencement date 

The DB shall be comprised of 20.2 Three Members 

List of potential DB sole 
members 

20.2 none 

Appointment (if not agreed) 
to be made by 

20.3 The President of FIDIC or a person 
appointed by the President 

,;~'t1 @[} 
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Table: Summary of Sections 

Section NamelDescription 
(Sub-Clause 1.1.5.6) 

Not applicable 

Time for Completion Damages for Delayi 
(Sub-Clause 1.1.3.3) (Sub-Clause 8.7) ~ 
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Part B - Sj:lecific ProvIsIOns 
Definitions 1.1.1.11 I "As Built Drawings" are drawings 

prepared by the Contractor and verified by 
the Engineer indicating exactly completed 
works. Final measurement of quantities 
shall be determined from dimensions and 
numbers indicated on "as built drawings". 
"As Built Drawings" has to be completed 
and delivered before the taking over of 
works. The Contractor will submit two 
copies: prints all in bound sets and in 
Digital Form (CD) from which clear 
prints can be made. 

Time for Completion 1.1.3.3 The Employer will provide required 
assistance to the Contractor in obtaining 
the relevant licenses for performance of 
construction works at the relevant 
ministry and under the Laws of the 
Republic of Serbia in particular for 
highways, arterial and regional roads, 
traffic connections to highways, arterial 
and regional roads; for LOT 2 licenses for 
construction works on roads (I 13 1G2) and 
for construction of structures-bridges 
(I132G 1), and any undue delays caused in 
the issuance of the licenses which is 
beyond the control of the Contractor will 
be taken into account for suitable 
extension of the time for completion of 
the contract without any penalties or 
damages to the Contractor. 

Other Definitions 1.1.6 Add Sub-Clause 1.1.6.10 as follows: 

"Clarifying Documents" means the 
documents entitled clarifying documents 
which may be incorporated in the 
Contract by being listed in the Contract 
Agreement. Clarifying Documents shall 
not change the meaning of any provisions 
of the Contract Documents but confirm 
that the parties are in agreement upon any 
aspect of those provisions. 

Care and Supply of 1.8 Add the following paragraph to the end of 
Documents the Sub-clause 1.8: 

In case deviation is established from 
approved contract drawings the 
Contractor shall prepare and submit for 
verification by the Engineer "As built 
drawings". If there is no deviation the 
original contract drawings will be signed 
and stamped by the Engineer "As built 
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l.IlContractor's Use of:::,~m Employer's Documents 

1.12Confidential Details 

!i' 

1.14Joint and Several Liability 

2.1Right for access to the Site 

4ii:' 

drawings". Upon final completion and 
prior to the submission of the final 
payment certificate original "As built 
drawings" signed by the Engineer shall be 
handed over to the Employer. Final 
measurement of quantities and payment 
shall be derived from dimensions and 
numbers of items indicated on "As built 
drawin~" . 

Add the following paragraph to the end of 
Sub-clause 1.11: 

If there is a need to publish or disclose 
any part of the Contract or other 
documents made by (or on behalf of) the 
Employer, the Contractor will refer to the 
Employer whose decision shall be final. 

Add the following paragraph to the end of 
the Sub-clause 1.12: 

The Contractor shall not publish, permit to 
be published, or disclose any particulars 
of the Works in any trade or technical 
paper or elsewhere without the previous 
agreement of the Employer. No 
photographs of the Site or Works or any 
part thereof shall be taken, published, or 
circulated without the prior written 
permission of the Employer and no such 
permission shall exempt the Contractor 
from complying with the laws and 
regulations regarding taking and 
publishing photographs. 

Add the following paragraph on the end of 

the Sub-clause 1.14: 


d) The lead Partner shall be authorised to 

act on behalf of each and all partners. The 

whole of the execution of the Contract, 

including payments, shall be carried into 

effect only with the lead partner. 


Add to the second paragraph the 
following sentence: "in case of difficulties 
of access to particular sections of the site, 
the Contractor shall immediately inform 
the Engineer. The Engineer and the 
Employer will timely take all the 
necessary measures to remove the 
obstaclesj)!"e_venting access." 

2.2Permits, licenses and Add the following paragraph to the end of 
approvals Sub-Clause 2.2: 

Delays in obtaining such permits or 
~ovals shall not be considered as ! 


~ ! 
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Management Meetings 

Avoidance of Interference 

3.6 


4.14 


Protection of the Environment I 4.18 At the end of the Sub-clause 4.18. add the 
following text: 

Progress Reports 4.21 

The Contractor will keep the site clean 
from construction or domestic wastes and 
restore all damages to the environment 
around the site caused by his activities. 

At the beginning of the Sub-clause add the 
following text: 

r.';~ 

~ ~~: ,~ 
~, 

" ~ 

The Contractor, in accordance with Sub-
Clause 4.1 (Contractor' s General 
Obligations), shall initially jointly 
measure and agree with the Engineer an 
estimate of the quantities of work 
necessary to fulfil the objectives of the 
designs and specifications. 

~ 
~ r, 

~ 

"-~~.~\
~, ~ 

.~ ,~ . :l: 

The Contractor shall continually revise 
that estimate to take account of any 
instructed variations as well as any 
differences between the estimated 
quantities and the actual quantities of 
works as measured in accordance with 
Clause 12 (Measurement and Evaluation). 

The Contractor shall maintain summary 
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justified reason for extension of time for 
completion or increase of Contract cost. 
The Contractor shall comply with the 
requirements of obtained permits and shall 
give the issuing Authority full opportunity 
to inspect end examine the Works. 

Add the following Sub-Clause: 

Management meeting will be held on a 
weekly base and attended by the 
Engineer's, Contractor's, EMP 
Supervisor's and Employer 
representatives. The Engineer shall keep 
record of management meetings and 
supply copy to all participants. 

At the end of the Sub-clause 4.14. add the 
following text: 

Where any work on the site is likely to 
disrupt public utility services or traffic the 
Contractor shall inform the Engineer in 
writing in due time, which shall not be 
less than 7 days before commencing such 
works so that suitable measures can be 
taken. 

Construction Works must be organized in 
such a way to allow uninterrupted flow of 
the traffic at all times. 
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record charts of progress made towards 
completion of the works categories. The 
charts shall be transmitted electronically 
to the Engineer and Employer at the end 
of every week and in respect of each 
works category shall provide the 
following information: 
• Estimated category quantity at tender 
• Currently estimated category quantity 
• Quantity of the works performed to date 
• Quantity performed during the reported 
week 
• Percentage of the works performed to 
date 

· 
Percentage performed during the 

reported week 
Estimated evaluation of category at 

tender 
Currently estimated evaluation of 

category 
• Evaluation of the works performed to 
date 

Monthly progress reports shall be 
prepared by the Contractor and submitted 
to the Engineer in six copies (three copies 
in English and three copies in Serbian 
language). 

Engagement of Staff 
and Labor 

6.1 Subject to availability of suitable 
candidates, the Contractor shall engage 
unskilled labor from Serbia. 

Records of Contractor's 
Personnel and Equipment 

6.10 At the end of the Sub-clause add the 
following text: 

The Contractor's personnel and 
equipment engaged at site has to 
correspond to those proposed in the bid. 
In case of need for replacement of 
personnel and equipment, Contractor has 
to propose the personnel and equipment 
with the same or higher 
qualification/technical characteristics. 
Additional personnel and equipment can 
be engaged in order to fulfill the contract 
obligations. 

):~ 

Workers' Organizations 6.23 Additional sub-clause to be added after 
Sub-Clause 6.22 

In countries where national law 
recognizes workers' rights to form and to 
join workers' organizations of their 
choosing without interference and to 
ba.r:gain collectively, the Contractor shall 

/'~.-=-~ "'~ 
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comply with national law. Where national 
law substantially restricts workers ' 
organizations, the Contractor shal1 enable 
alternative means for Contractor ' s 
Personnel to express their grievances and 
protect their rights regarding working 
conditions and terms of employment. In 
either case described above, and where 
national law is silent, the Contractor shall 
not discourage Contractor' s Personnel 
from forming or JOInIng workers ' 
organizations of their choosing or from 
bargaining collectively, and shall not 
discriminate or retaliate against 
Contractor' s Personnel who participate, or 
seek to participate, in such organizations 
and bargain col1ectively. The Contractor 
shall engage with such workers 
representatives. Worker organizations are 
expected to fairly represent the workers in 
the workforce. 

Non-Discrimination and 6.24 Add the new Sub-clause after Sub-Clause 
Equal Opportunity 6.23 above: 

The Contractor shall not make 
employment decisions on the basis of 
personal characteristics unrelated to 
inherent job requirements. The Contractor 
shall base the employment relationship on 
the principle of equal opportunity and fair 
treatment, and shall not discriminate with 
respect to aspects of the employment 
relationship, including recruitment and 
hiring, compensation (including wages 
and benefits), working conditions and 
terms of employment, access to training, 
promotion, termination of employment or 
retirement, and d iscipl ine. In countries 
where national law provides for non­
discrimination in employment, the 
Contractor shall comply with national 
law. When national laws are silent on 
non-discrimination in employment, the 
Contractor shall meet this Sub-Clause' s 
requirements. Special measures of 
protection or assistance to remedy past 
discrimination or selection for a particular 
job based on inherent requirements of the 
job shall not be deemed discrimination . 

Epidemics 6.25 Add the new Sub-clause: 
In the event of any outbreak of illness of 
an epidemic nature, the Contractor shall 
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comply with and carry out such 
regulations, orders and requirements as 
may be made by the Government, or the 
local medical or sanitary authorities, for 
the purpose of dealing with and 
overcom ing the same. 

Commencement of Works 8.1 At the end of paragraph (e) add the 
following paragraph: 

(f) Permanent works can commence only 
upon completion of facilities for the 
Engineer and the Empoyer. 

Programme 8.3 At the end of paragraph (d) (ii) add the 
following: 

(iii) The Contractor shall subsequently 
supply revised cash flow estimates at 
quarterly intervals if required to do so by 
Engineer. 

(iv) Details of the revised Traffic 
Management Plan . 

(v) Details of the updated EMP in 
accordance with the guide developed by 
the EMP Supervisor. 

e) In the preparation of the working 
programme the Contractor shall take into 
account adverse weather conditions, 
which may restrict progress in the winter 
months. Republic of Serbia legislation 
empowers the Employer to restrict 
construction works on existing roads 
during the winter season (15 November to 
15 March) in the interest of public safety . 
Any restriction imposed by the Employer 
during this period will not form bases of 
any claim for en extension of the time for 
the completion of the Works. 

f) The revised programme and 
detailed cash flaw estimate shall be 
submitted within 14 days. 

Extension of time 8.4 Delete the last sentence and add the 
following text: 

When determining each extension of time 
under Sub-Clause 20.1. the Engineer shall 
review previous determination and make 
written recommendation to the Employer 
who's decision will be final, until it has 
been changed by Dispute Board. The 
extension of time is approved by issuing 
an Addendum to the contract signed by 
both parties. The total extension of the 
time may be increased but not decreased. 
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8.8Suspension of Work 

9.1Contractor's Obligations 

10.1Taking Over of the Works 
and Sections 

12.4Omissions 

14.1 (b)The Contract Price 

~::.~~~~~
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The Contractor can not apply for 
extension of time, later than I week prior 
to expiration of the time for completion in 
line with the Contract. 

At the end of the last paragraph add to the 
following text: 

Prior to issuing instruction for suspension 
of all the works the Engineer shall consult 
with the Employer in order to obtain 
approval. 

Add the following text at the end of Sub­
Clause: 

In order to be entitled to a Taking Over 
Certificate the Contractor will carry out 
the tests defined by relevant laws and 
regulations, as well as under design 
techn ical specifications. 

Add the following text on the end of the 
second paragraph: 

Upon receipt of the Contractors notice the 
Engineer will notify the Employer, who 
will report to the relevant ministry. 
Technical Acceptance of Works and 
Sections shall comply with relevant laws 
and regulations, and upon establishment 
of the Technical Acceptance Committee 
by the relevant ministry. 

Taking Over Certificate shall be issued by 
the Engineer only upon possitive report of 
the Technical Acceptance Committee. 

Add the following text on the end of the 
Sub-Clause: 

Where the Contractor has not entered a 
rate or price against any items of work 
described in the Bills of Quantities, the 
provIsions of Sub-Clause 4.1 I 
(Sufficiency of the Accepted Contract 
Amount), shall be deemed to apply and 
the works will not be paid for separately 
by the Employer. 

Replace the Sub-Clause with the 
following paragraph: 

The prices in Bill of Quantities include all 
duties, taxes and other levies excluding 
VAT (Value Added Taxes). Companies 
are not exempted from taxation, duties 
and other levies. The Contractor shall pay 
cost of custom duties, other import duties 
and other impositions, levies from their 
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own proceeds. The Contract is VAT 
excluded, and the Contract Price shall not 
be adjusted for any of these costs except 
as stated in Sub-Clause 13.7 [Adjustments 
for Cha'!Res in Legislationl. 

The Contract Price 14.1 (e) not applicable 

Plant and Materials 14.5 Add the following paragraph: 

(h) The Contractor should attach 
supporting original documents such as 
certificates of origin and warranties for 
quality of materials and installed 
equipment or plant or other technical 
documents that Engineer might request. 

Payment 14.7 Add the following at the end of Sub 
Clause 14.7: 

All bank charges incurred by the 
Contractor as result of payments made to 
him by the Employer shall be at the 
Contractor's own cost. 
If the Contractor fails, within a reasonable 
time frame as requested by the Engineer, 
to comply with any requirement set forth 
in the Specification or as instructed by the 
Engineer, the Engineer shall be entitled to 
withhold an additional 100.000 EUR from 
the subsequent interim payment certificate 
until the Contractor complies with the 
requirement in question. 

Payment 14.7 (b)&(c) I In Sub Clause 14.7 (b), after text "the 
amount certified in each Interim Payment 
Certificate" following shall be added: 
" immediately after certification of amount 
by the responsible person of the Employer 
but". 
In Sub Clause 14.7 (c), after text "the 
amount certified in each Final Payment 
Certificate" following shall be added: 
"immediately after certification of amount 
by the responsible person of the Employer 
but" . 

Termination by Employer 15.2 Add the following paragraph after the end 
of Sub Clause (c) (ii): 
(iii) - to fulfill milestones defined in its 

initial and/or revised time 
programme by more than 5 (five) 
months. 

General Requirements for 
Insurances 

18.1 Replace the first sentence in the second 
paragraph with following: " Wherever the 
Contractor is the insuring Party, each 
insurance shall be effected with insurers 
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and in terms acceptable to the Employer. " 

Loss and Damage Policy 
Currency 

18.1 In the fifth paragraph replace the 
sentence: "Each policy insuring against 
loss or damage shall provide for payments 
to be made in the currencies required to 
rectify the loss or damage" with following 
text: 

" All insurances policies to be provided 
under this contract shall be dominated in 
the currency of the Contract and all 
payments made under such policies shall 
be made in the Contract payment 
currencies. " . 

Arbitration 20.6 Add to Sub-Para (d) of Sub-Clause 20.6 
as follows: 

The dispute with domestic contractors 
shall be settled by the Chamber of 
Commerce and Industry of Serbia under 
its rules. 

Ethic Clauses 21 Add the following set of Sub-Clauses at 
the end of Sub-Clauses set 20. 

21.1 Without the Employer' s prior written 
authorisation, a Contractor and his staff or 
any other company with which the 
Contractor is associated or linked may 
not, even on an ancillary or subcontracting 
basis, perform other services, carry out 
works or supply equipment for the project. 
This prohibition also applies to any other 
programmes or projects that could, owing 
to the nature of the contract, give rise to a 
conflict of interest on the part of the 
Contractor. 

21.2 When putting forward a bid, the Bidder 
must declare that he is affected by no 
potential conflict of interest, and that he 
has no particular link with other bidders or 
parties involved in the project. Should 
such a situation arise during performance 
of the contract, the Contractor must 
immediatelY. inform the Employer. 

21.3 The Contractor must at all time act 
honourably and impartially in accordance 
with the code of conduct of his profession. 
He must refrain from making public 
statements about the project or services 
without the Employer' s prior approval. He 
may not commit the Employer in any way 
without its-.-£!ior written consent. 

c·, 
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21.4 For the duration of the contract, the 
Contractor and his staff must respect 
human rights and undertake not to violate 
the political, cultural and religious mores 
ofthe recipient state. 

21.5 The Contractor may accept no payment 
connected with the contract other than that 
provided for therein. The Contractor and 
his staff must not exercise any activity or 
receive any advantage inconsistent with 
their obligations to the Employer. 

21.6 The Contractor and his staff are obliged to 
maintain professional secrecy for the 
entire duration of the contract and after its 
completion. All reports and documents 
drawn up or received by the Contractor in 
connection with the contract are 
confidential. 

21.7 The contract shall govern the contracting 
parties' use of all reports and documents 
drawn up, received or presented by them 
during the execution of the contract. 

21.8 The Contractor shall refrain from any 
relationship likely to compromise his 
independence or that of his staff. If the 
Contractor ceases to be independent, the 
Employer may, regardless of injury, 
terminate the contract without further 
notice and without the Contractor having 
any claim to compensation. 

21.9 The Contractor undertakes to provide the 
Employer on request with supporting 
evidence regarding the conditions in 
which the contract is being executed. The 
Employer may carry out whatever 
documentary or on-the-spot checks it 
deems necessary to find evidence in cases 
of suspected unusual commercial 
expenses. 

21.10 Failure to comply with one or more of 
these ethics clauses may result in the 
exclusion of the Contractor from other 
Employers contracts and in penalties. The 
individual or company in question must 
be informed of the fact in writing. 
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General Conditions 

n1:'-
Koridori Srbije d.o.o. Beograd, Serbia 


Construction of Highway E 75 

Grdelica (Gornje Polje) - Caricina Dolina 


LOT 2: Road and bridges 

from Tunnel Predejane to Caricina Dolina 


The General Conditions that follow are the Harmonized Edition of the Conditions of Contract 

for Construction prepared and copyrighted by the International Federation of Consulting 

Engineers (Federation Internationale des Ingenieurs-Conseils, or FIDIC), FIDIC 200S-AII 

rights reserved. This publication is exclusive for the use of Bank Borrowers and their project 

implementing agencies as provided under the License Agreement dated March 11 th, 2005 , 

between the IBRD and FIDIC, and, consequently, no part of this publication may be 

reproduced, translated, adapted, stored in a retrieval system or communicated, in any form or 

by any means, whether mechanical, electronic, magnetic, photocopying, recording or 

otherwise, without prior permission in writing from FIDIC, except by the Employer identified 

above and only for the exclusive purpose of preparing these Standard Bidding Documents for 

the Contract also identified above. 
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1.1 Definitions 

l~t 

1.1.1 The Contract 

I'i 
I;':'~ 
~::~ ~ 

i~ 
~3k'::· 

General Conditions 

1. General Provisions 

In the Conditions of Contract ("these Conditions"), which 
include Particular Conditions, Parts A and B, and these 
General Conditions, the following words and expressions shall 
have the meanings stated. Words indicating persons or parties 
include corporations and other legal entities, except where the 
context requires otherwise. 

1.1.1.1 "Contract" means the Contract Agreement, the Letter 
of Acceptance, the Letter of Tender, these 
Conditions, the Specification, the Drawings, the 
Schedules, and the further documents (if any) which 
are listed in the Contract Agreement or in the Letter 
of Acceptance. 

1.1 .1.2 "Contract Agreement" means the contract agreement 
referred to in Sub-Clause 1.6 [Contract Agreement]. 

1.1.1.3 " Letter of Acceptance" means the letter of formal 
acceptance, signed by the Employer, of the Letter of 
Tender, including any annexed memoranda 
comprising agreements between ' and signed by both 
Parties. If there is no such letter of acceptance, the 
expression "Letter of Acceptance" means the 
Contract Agreement and the date of issuing or 
receiving the Letter of Acceptance means the date of 
signing the Contract Agreement. 

1.1.104 "Letter of Tender" means the document entitled letter 
of tender or letter of bid, which was completed by the 
Contractor and includes the signed offer to the 
Employer for the Works. 

1.1.1.5 "Specification" means the document entitled 
specification, as included in the Contract, and any 
additions and modifications to the specification in 
accordance with the Contract. Such document 
specifies the Works. 

1.1.1.6 "Drawings" means the drawings of the Works, as 
included in the Contract, and any additional and 
modified drawings issued by (or on behalf of) the 
Employer in accordance with the Contract. 

1.1.1 .7 "Schedules" means the document(s) entitled 
schedules, completed by the Contractor and 
submitted with the Letter of Tender, as included in 
the Contract. Such document may include the Bill of 
Quantities, data, lists, and schedules of rates and/or 
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1.1.1.8 "Tender" means the Letter of Tender and all other 
documents which the Contractor submitted with the 
Letter of Tender, as included in the Contract. 

I'~' 
~'1 

1.1.1.9 	 "Bill of Quantities", "Daywork Schedule" and ~~~ 
r""Schedule of Payment Currencies" mean the 


documents so named (if any) which are comprised in :r::~ 

:.,~",the Schedules. :
".:t\:~ 
t~1.1.1.10 "Contract Data" 	means the pages completed by the ""!l 

Employer entitled contract data which constitute Part 
A of the Particular Conditions. 

1.1.2 	 Parties and 1.1.2.1 "Party" means the Employer or the Contractor, as the 
Persons context requires. 

1.1.2.2 	 " Employer" means the person named as employer in 
the Contract Data and the legal successors in title to 
this person. 

1.1.2.3 	 "Contractor" means the person(s) named as 
contractor in the Letter of Tender accepted by the 
Employer and the legal successors in title to this 
person(s). 

1.1.2.4 	 "Engineer" means the person appointed by the 
Employer to act as the Engineer for the purposes of 
the Contract and named in the Contract Data, or other 
person appointed from time to time by the Employer 
and notified to the Contractor under Sub-Clause 3.4 
[Replacement of the Engineer]. 

ru, 

1.1.2.5 	 "Contractor's Representative" means the person ~~ 
named by the Contractor in the Contract or appointed 
from time to time by the Contractor under Sub-Clause 
4.3 [Contractor' s Representative], who acts on behalf 
of the Contractor. 

1.1.2.6 	 "Employer' s Personnel" means the Engineer, the 
assistants referred to in Sub-Clause 3.2 [Delegation 
by the Engineer] and all other staff, labour and other 
employees of the Engineer and of the Employer; and 
any other personnel notified to the Contractor, by the 
Employer or the Engineer, as Employer's Personnel. 

1.1.2.7 	 "Contractor's Personnel" means the Contractor's 
Representative and all personnel whom the 
Contractor utilises on Site, who may include the staff, 
labour and other employees of the Contractor and of 
each Subcontractor; and any other personnel assisting 
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1.1.3 	 Dates, Tests, 
Periods and 
Completion 

~~ 

J~!1 
·I~ 

the Contractor in the execution of the Works. 

1.1.2.8 "Subcontractor" means any person named in the 
Contract as a subcontractor, or any person appointed 
as a subcontractor, for a part of the Works; and the 
legal successors in title to each of these persons. 

1.1.2.9 "DB" means the person or three persons appointed 
under Sub-Clause 20.2 [Appointment of the Dispute 
Board] or Sub-Clause 20.3 [Failure to Agree on the 
Composition of the Dispute Board] 

1.1.2.10 "FIDIC" 	 means the Federation Internationale des 
Ingenieurs-Conseils, the international federation of 
consulting engineers. 

1.1.2.11 	 "Bank" means the financing institution (if any) 
named in the Contract Data. 

1.1.2.12 	"Borrower" means the person (if any) named as the 
borrower in the Contract Data. 

1.1.3 .1 	 "Base Date" means the date 28 days prior to the latest 
date for submission of the Tender. 

1.1.3.2 	 "Commencement Date" means the date notified under 
Sub-Clause 8.1 [Commencement of Works] . 

1.1.3.3 	 "Time for Completion" means the time for 
completing the Works or a Section (as the case may 
be) under Sub-Clause 8.2 [Time for Completion], as 
stated in the Contract Data (with any extension under 
Sub-Clause 8.4 [Extension of Time for Completion]), 
calculated from the Commencement Date. 

1.1.3.4 	 "Tests on Completion" means the tests which are 
specified in the Contract or agreed by both Parties or 
instructed as a Variation, and which are carried out 
under Clause 9 [Tests on Completion] before the 
Works or a Section (as the case may be) are taken 
over by the Employer. 

1.1.3.5 	 "Taking-Over Certificate" means a certificate issued 
under Clause 10 [Employer's Taking Over]. 

1.1.3.6 	 "Tests after Completion" means the tests (if any) 
which are specified in the Contract and which are 
carried out in accordance with the Specification after 
the Works or a Section (as the case may be) are taken 
over by the Employer. 

1.1.3.7 	 "Defects Notification Period" means the period for 
notifying defects in the Works or a Section (as the 

""" 
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case may be) under Sub-Clause ll.l [Completion of 
Outstanding Work and Remedying Defects], which 
extends over twelve months except if otherwise stated 
in the Contract Data (with any extension under Sub­
Clause 11.3 [Extension of Defects Notification 
Period]), calculated from the date on which the 
Works or Section is completed as certified under Sub­
Clause 10.1 [Taking Over of the Works and 
Sections]. 

1.1.3 .8 	 " Performance Certificate" means the certificate 
issued under Sub-Clause 11 .9 [Performance 
Certificate]. 

1.1 .3.9 "day" means a calendar day and "year" means 365 
days. 

1.1.4 Money and 1.104. 1 "Accepted Contract Amount" means the amount 
Payments 	 accepted in the Letter of Acceptance for the execution 


and completion of the Works and the remedying of 

any defects. 


:;~ 

1.104.2 	 "Contract Price" means the price defined in Sub­
Clause 14.1 [The Contract Price] , and includes 
adjustments in accordance with the Contract. 

1.104.3 	 "Cost" means all expenditure reasonably incurred (or 
to be incurred) by the Contractor, whether on or off I: 
the Site, including overhead and similar charges, but 	 ': ~ 

~:~ 
does not include profit. 	 L, ~ 

1.10404 	 " Final Payment Certificate" means the payment 
certificate issued under Sub-Clause 14.13 [Issue of 
Final Payment Certificate]. 

1.104.5 	 "Final Statement" means the statement defined in 
Sub-Clause 14.11 [Application for Final Payment 
Certi fi cate]. 

1.104.6 	 "Foreign Currency" means a currency in which part 
(or all) of the Contract Price is payab Ie, but not the 
Local Currency. 

1.104.7 " Interim Payment Certificate" means a payment 
certificate issued under Clause 14 [Contract Price and 
Payment], other than the Final Payment Certificate. 

1.1.4.8 	 "Local Currency" means the currency of the Country . 

1.104.9 	 "Payment Certificate" means a payment certificate 
issued under Clause 14 [Contract Price and Payment]. 

1.104.10 	 " Provisional Sum" means a sum (if any) which is 
specified in the Contract as a provisional sum, for the 
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execution of any part of the Works or for the supply 
of Plant, Materials or services under Sub-Clause 13.5 
[Provisional Sums] . 

I . IA.II "Retention Money" means the accumulated retention 
moneys which the Employer retains under Sub­
Clause 14.3 [Application for Interim Payment 
Certificates] and pays under Sub-Clause 14.9 
[Payment of Retention Money]. 

I~L~ 
IS.~] 

1.1A.12 "Statement" means a statement submitted by the 
Contractor as part of an application, under Clause 14 
[Contract Price and Payment] , for a payment 
certi ficate. 

1.1.5 Works and Goods 1.1 .5. 1 "Contractor's Equipment" means all apparatus, 
machinery, vehicles and other things required for the 
execution and completion of the Works and the 
remedying of any defects. However, Contractor' s 
Equipment excludes Temporary Works, Employer's 
Equipment (if any), Plant, Materials and any other 
things intended to form or forming part of the 
Permanent Works. 

1.1.5.2 "Goods" means Contractor' s Equipment, Materials, 
Plant and Temporary Works, or any of them as 
appropriate. 

1.1.5.3 " Materials" means things of all kinds (other than 
Plant) intended to form or forming part of the 
Permanent Works, including the supply-only 
materials (if any) to be supplied by the Contractor 
under the Contract. 

1.1.5A "Permanent Works" means the permanent works to be 
executed by the Contractor under the Contract. 

..'~ 
~!I. 

1.1.5 .5 

1.1.5.6 

"Plant" means the apparatus, machinery and other 
equipment intended to form or forming part of the 
Permanent Works, including vehicles purchased for 
the Employer and relating to the construction or 
operation of the Works . 

"Section" means a part of the Works specified in the 
Contract Data as a Section (if any). 

1.1 .5.7 "Temporary Works" means all temporary works of 
every kind (other than Contractor's Equipment) 
required on Site for the execution and completion of 
the Permanent Works and the remedying of any 
defects. 

';, 1.1.5.8 "Works" mean the Permanent Works and the 
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1.1.6 Other Definitions 

1.2 Interpretation 

Temporary Works, or either ofthem as appropriate. 

1.1.6.1 	 "Contractor's Documents" means the calculations, 
computer programs and other software, drawings, 
manuals, models and other documents of a technical 
nature (if any) supplied by the Contractor under the 
Contract. 

1.1.6.2 	 "Country" means the country in which the Site (or 
most of it) is located, where the Permanent Works are 
to be executed. 

1.1.6.3 	 "Employer's Equipment" means the apparatus, 
machinery and vehicles (if any) made available by the 
Employer for the use of the Contractor in the 
execution of the Works, as stated in the Specification; 
but does not include Plant which has not been taken 
over by the Employer. 

1.1.6.4 	 "Force Majeure" is defined in Clause 19 [Force 
Majeure]. 

1.1.6.5 	 "Laws" means all national (or state) legislation, 
statutes, ordinances and other laws, and regulations 
and by-laws of any legally constituted public 
authority. 

1.1 .6.6 " Performance Security" means the security (or 
securities, if any) under Sub-Clause 4.2 [Performance 
Security]. 

1.1.6.7 	 "S ite" means the places where the Permanent Works 
are to be executed including storage and working 
areas and to which Plant and Materials are to be 
delivered, and any other places as may be specified in 
the Contract as forming part of the Site. 

1.1.6.8 	 "Unforeseeable" means not reasonably foreseeable by 
an experienced contractor by the Base Date. 

1.1.6.9 	 "Variation" means any change to the Works, which is 
instructed or approved as a variation under Clause 13 
[Variations and Adjustments]. 

In the Contract, except where the context requires otherwise: 

(a) 	 words indicating one gender include all genders; 

(b) 	 words indicating the singular also include the plural and 
words indicating the plural also include the singular; 

(c) 	 provIsIons including the word "agree," "agreed" or 
"agreement" require the agreement to be record in 
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writing; 

(d) "written" or "in writing" means hand-written, type­
written, printed or electronically made, and resulting in a 
permanent record; and 

(e) the word "tender" is synonymous with "bid", and 
"tenderer" with "bidder" and the words "tender 
documents" with "bidding documents" 

The marginal words and other headings shall not be taken into 
~ consideration in the interpretation of these Conditions. 

h~~ In these Conditions, provisions including the expression "Cost 
plus profit" require this profit to be one-twentieth (5%) of this 
Cost unless otherwise indicated in the Contract Data. 

~; 

1.3 Communications Wherever these Conditions provide for the giving or issuing of 
approvals, certificates, consents, determinations, notices, 
requests and discharges, these communications shall be: 

(a) 	 in writing and delivered by hand (against receipt), sent by 
mail or courier, or transmitted using any of the agreed 
systems of electronic transmission as stated in the 
Contract Data; and 

(b) 	 delivered, sent or transmitted to the address for the 
recipient's communications as stated in the Contract 
Data. However: 

(i) 	 if the recipient gives notice of another address, 
communications shall thereafter be delivered 
accordingly; and 

(ii) 	 if the recipient has not stated otherwise when 
requesting an approval or consent, it may be sent to 
the address from which the request was issued. 

Approvals, certificates, consents and determinations shall not 
be unreasonably withheld or delayed. When a certificate is 

I:"'\!~ 

issued to a Party, the certifier shall send a copy to the other 
Party. When a notice is issued to a Party, by the other Party or 
the Engineer, a copy shall be sent to the Engineer or the other 
Party, as the case may be. 
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1.4 

1.5 

1.6 

1.7 Assignment 

Law and Language The Contract shall be governed by the law of the country or 
other jurisdiction stated in the Contract Data. 

Priority of 
Documents 

Contract 
Agreement 

The ruling language of the Contract shall be that stated in the 
Contract Data. 

The language for communications shall be that stated in the 
Contract Data. If no language is stated there, the language for 
communications shall be the ruling language of the Contract. 

The documents forming the Contract are to be taken as 
mutually explanatory of one another. For the purposes of 
interpretation , the priority of the documents shall be in 
accordance with the following sequence: 

(a) the Contract Agreement (if any), 

(b) the Letter of Acceptance, 

(c) the Tender, 

(d) the Particular Conditions - Part A, 

(e) the Particular Conditions - Part B 

(f) these General Conditions 

(g) the Specification, 

(h) the Drawings, and 

(i) the Schedules and any other documents forming part of 
the Contract. 

If an ambiguity or discrepancy is found in the documents, the 
Engineer shall issue any necessary clarification or instruction. 

The Parties shall enter into a Contract Agreement within 28 
days after the Contractor receives the Letter of Acceptance, 

I'!, 

unless the Particular Cond itions establ ish otherwise. The 
Contract Agreement shall be based upon the form annexed to 
the Particular Conditions. The costs of stamp duties and 
similar charges (if any) imposed by law in connection with 
entry into the Contract Agreement shall be borne by the 
Employer. 

Neither Party shall assign the whole or any part of the Contract 
or any benefit or interest in or under the Contract. However, 
either Party: 

(a) may assign the whole or any part with the prior ~,:,., 

agreement of the other Party, at the sole discretion of 

such other Party, and 


(b) may, as security in favour of a bank or financial ;.~~ 
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institution, assign its right to any moneys due, or to 
become due, under the Contract. 

1.8 Care and Supply of The Specification and Drawings shall be in the custody and 
Documents 	 care of the Employer. Unless otherwise stated in the Contract, 

two copies of the Contract and of each subsequent Drawing 
shall be suppl ied to the Contractor, who may make or request 
further copies at the cost of the Contractor. 

Each of the Contractor's Documents shall be in the custody 
and care of the Contractor, unless and until taken over by the 
Employer. Unless otherwise stated in the Contract, the 
Contractor shall supply to the Engineer six copies of each of 
the Contractor's Documents. 

The Contractor shall keep, on the Site, a copy of the Contract, 
publ ications named in the Specification, the Contractor's 
Documents (if any), the Drawings and Variations and other 
communications given under the Contract. The Employer's 
Personnel shall have the right of access to all these documents 
at all reasonable times. I

"':
If a Party becomes aware of an error or defect in a document 
which was prepared for use in executing the Works, the Party 
shall promptly give notice to the other Party of such error or § 

~defect. 

I 
~ 
f, 

1.9 	 Delayed Drawings The Contractor shall give notice to the Engineer whenever the 
or Instructions Works are likely to be delayed or disrupted if any necessary 

drawing or instruction is not issued to the Contractor within a 
particular time, which shall be reasonable. The notice shall 

,~ 

include details of the necessary drawing or instruction, details 
of why and by when it should be issued, and the nature and 
amount of the delay or disruption likely to be suffered if it is 
late. 

I f the Contractor suffers delay and/or incurs Cost as a result of 
a failure of the Engineer to issue the notified drawing or 
instruction within a time which is reasonable and is specified 
in the notice with supporting details, the Contractor shall give 
a further notice to the Engineer and shall be entitled subject to 
Sub-Clause 20.1 [Contractor's Claims] to: 

(a) 	 an extension of time for any such delay, if completion is 
f;'~
I'~'
I',', 	 or will be delayed, under Sub-Clause 8.4 [Extension of 
~ 

Time for Completion], and 

(b) 	 payment of any such Cost plus profit, which shall be 
included in the Contract Price. 

After receiving this further notice, the Engineer shall proceed 
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1.10 	 Employer's Use of 
Contractor's 
Documents 

1.11 	 Contractor's Use 
of Employer's 
Documents 

1.12 	 Confidential 

~~~~l.~"·';~M~"'1jjr'·I~"'~.!-~~.···~~,':l!'~'::l:'I.!. "''':!'!C~··~ 

in accordance with Sub-Clause 3.5 [Determinations] to agree 
or determine these matters. 

However, if and to the extent that the Engineer's failure was 
caused by any error or delay by the Contractor, including an 
error in, or delay in the submission of, any of the Contractor's 
Documents, the Contractor shall not be entitled to such 
extension of time, Cost or profit 

As between the Parties, the Contractor shall retain the 
copyright and other intellectual property rights in the 
Contractor's Documents and other design documents made by 
(or on behal f ot) the Contractor. 

The Contractor shall be deemed (by signing the Contract) to 
give to the Employer a non-terminable transferable non­
exclusive royalty-free licence to copy, use and communicate 
the Contractor's Documents, including making and using 
modifications of them. This licence shall: 

(a) 	 apply throughout the actual or intended working life 
(whichever is longer) of the relevant parts of the Works, 

(b) 	 entitle any person in proper possession of the relevant 
part of the Works to copy, use and communicate the 
Contractor's Documents for the purposes of completing, 
operating, maintaining, altering, adjusting, repairing and 
demolishing the Works, and 

(c) 	 in the case of Contractor's Documents which are in the 
form of computer programs and other software, permit 
their use on any computer on the Site and other places as 
envisaged by the Contract, including replacements of any 
computers supplied by the Contractor. 

The Contractor's Documents and other design documents 
made by (or on behalf ot) the Contractor shall not, without the 
Contractor's consent, be used, copied or communicated to a 
third party by (or on behalf of) the Employer for purposes 
other than those permitted under this Sub-Clause. 

As between the Parties, the Employer shall retain the copyright 
and other intellectual property rights in the Specification, the 
Drawings and other documents made by (or on behalf of) the 
Employer. The Contractor may, at his cost, copy, use, and 
obtain communication of these documents for the purposes of 
the Contract. They shall not, without the Employer's consent, 
be copied, used or communicated to a third party by the 
Contractor, except as necessary for the purposes of the 
Contract. 

The Contractor's and the Employer's Personnel shall disclose 
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Details 

t!i!~· 

1.13 	 Compliance with 
Laws 

1.14 	 Joint and Several 
Liability 

r 

all such confidential and other information as may be 
reasonably required in order to verify the Contractor's 
compliance with the Contract and allow its proper 
implementation. 

Each of them shall treat the details of the Contract as private 
and confidential , except to the extent necessary to carry out 
their respective obligations under the Contract or to comply 
with applicable Laws. Each of them shall not publish or 
disclose any particulars of the Works prepared by the other 
Party without the previous agreement of the other Party. 
However, the Contractor shall be permitted to disclose any 
publicly available information, or information otherwise 
required to establish his qualifications to compete for other 
projects. 

The Contractor shall, in performing the Contract, comply with 
applicable Laws. Unless otherwise stated in the Particular 
Conditions: 

(a) 	 the Employer shall have obtained (or shall obtain) the 
planning, zoning, building permit or similar permission 
for the Permanent Works, and any other permissions 
described in the Speci fication as having been (or to be) 
obtained by the Employer; and the Employer shall 
indemnify and hold the Contractor harmless against and 
from the consequences of any failure to do so; and 

(b) 	 the Contractor shall give all notices, pay all taxes, duties 
and fees, and obtain all permits, licences and approvals, 
as required by the Laws in relation to the execution and 
completion of the Works and the remedying of any 
defects; and the Contractor shall indemnify and hold the 
Employer harmless against and from the consequences of 
any failure to do so, unless the Contractor is impeded to 
accomplish these actions and shows evidence of its 
diligence. 

If the Contractor constitutes (under applicable Laws) a joint 
venture or other unincorporated grouping of two or more 
persons: 

(a) 	 these persons shall be deemed to be jointly and severally 
liable to the Employer for the performance of the 
Contract; 

(b) 	 these persons shall notifY the Employer of their leader 
who shall have authority to bind the Contractor and each 
of these persons; and 

(c) 	 the Contractor shall not alter its composition or legal 

@!1 	
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1.15 Inspections and 
Audit by the Bank 

2.1 Right of Access to 
the Site 

status without the prior consent of the Emp loyer. 

The Contractor shall permit the Bank and/or persons appointed 
by the Bank to inspect the Site and/or the accounts and records 
of the Contractor and its subcontractors relating to the 
performance of the Contract, and to have such accounts and 
records audited by auditors appointed by the Bank if required 
by the Bank. The Contractor's attention is drawn to Sub­
Clause 15.6 [Corrupt or Fraudulent Practices] which provides, 
inter alia, that acts intended to materially impede the exercise 
of the Bank's inspection and audit rights provided for under 
Sub-Clause 1.15 constitute a prohibited practice subject to 
contract termination (as well as to a determination of 
ineligibility under the Procurement Guidelines). 

2. The Employer 

The Employer shall give the Contractor right of access to, and 
possession of, all parts of the Site within .the time (or times) 
stated in the Contract Data. The right and possession may not 
be exclusive to the Contractor. If, under the Contract, the 
Employer is required to give (to the Contractor) possession of 
any foundation, structure, plant or means of access, the 
Employer shall do so in the time and manner stated in the 
Specification. However, the Employer may withhold any such 
right or possession until the Performance Security has been 
received . 

If no such time is stated in the Contract Data, the Employer 
shall give the Contractor right of access to, and possession of, 
the Site within such times as required to enable the Contractor 
to proceed without disruption in accordance with the 
programme submitted under Sub-Clause 8.3 [Programme]. 

If the Contractor suffers delay and/or incurs Cost as a result of 
a failure by the Employer to give any such right or possession 
within such time, the Contractor shall give notice to the 
Engineer and shall be entitled subject to Sub-Clause 20.1 
[Contractor's Claims] to: 

(a) 	 an extension of time for any such delay, if completion is 
or will be delayed, under Sub-Clause 8.4 [Extension of 
Time for Completion], and 

(b) 	 payment of any such Cost plus profit, which shall be 
included in the Contract Price. 

After recelvmg this notice, the Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these matters. 

However, if and to the extent that the Employer's failure was 
caused by any error or delay by the Contractor, including an 
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2.2 Permits, Licences 
or Approvals 

~& 

2.3 	 Employer's 
Personnel 

2.4 	 Employer's 
Financial 
Arrangements 

.~:, 

~ 

error in , or delay in the submission of, any of the Contractor's 
Documents, the Contractor shall not be entitled to such 
extension of time, Cost or profit. 

The Employer shall provide, at the request of the Contractor, 
such reasonable assistance as to allow the Contractor to obtain 
properly: 

(a) 	 copies of the Laws of the Country which are relevant to 
the Contract but are not readily available, and 

(b) 	 any permits, licences or approvals required by the Laws 
of the Country: 

(i) 	 which the Contractor is required to obtain under 
Sub-Clause 1.13 [Compliance with Laws], 

(ii) 	 for the delivery of Goods, including clearance 
through customs, and 

(iii) 	 for the export of Contractor's Equipment when it is 
removed from the Site. 

The Employer shall be responsible for ensuring that the 
Employer's Personnel and the Employer's other contractors on 
the Site: 

(a) 	 co-operate with the Contractor's efforts under Sub­
Clause 4.6 [Co-operation] , and 

(b) 	 take actions similar to those which the Contractor is 
required to take under sub-paragraphs (a), (b) and (c) of 
Sub-Clause 4.8 [Safety Procedures] and under Sub­
Clause 4.18 [Protection of the Environment] . 

The Employer shall submit, before the Commencement Date 
and thereafter within 28 days after receiving any request from 
the Contractor, reasonable evidence that financial 
arrangements have been made and are being maintained which 
will enable the Employer to pay the Contract Price punctually 
(as estimated at that time) in accordance with Clause 14 
[Contract Price and Payment]. Before the Employer makes any 
material change to his financial arrangements, the Employer 
shall give notice to the Contractor with detailed particulars. 

In addition, if the Bank has notified to the Borrower that the 
Bank has suspended disbursements under its loan, which 
finances in whole or in part the execution of the Works, the 
Employer shall give notice of such suspension to the 
Contractor with detailed particulars, including the date of such 
notification, with a copy to the Engineer, within 7 days of the 
Borrower having received the suspension notification from the 
Bank. If alternative funds will be available in appropriate 
currencies to the Employer to continue making payments to the 
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Contractor beyond a date 60 days after the date of Bank 

-~ 

~b 

2.5 Employer's Claims 

3.1 Engineer's Duties 
and Authority 

notification of the suspension, the Employer shall provide 
reasonable evidence in such notice of the extent to which such 
funds will be available. 

If the Employer considers himself to be entitled to any 

payment under any Clause of these Conditions or otherwise in 

connection with the Contract, and/or to any extension of the 

Defects Notification Period, the Employer or the Engineer 

shall give notice and particulars to the Contractor. However, 

notice is not required for payments due under Sub-Clause 4.19 

[Electricity, Water and Gas], under Sub-Clause 4.20 

[Employer' s Equipment and Free-Issue Material] , or for other 

services requested by the Contractor. 


The notice shall be given as soon as practicable and no longer 

than 28 days after the Employer became aware, or should have 

become aware, of the event or circumstances giving rise to the 

claim. A notice relating to any extension of the Defects 

Notification Period shall be given before the expiry of such 

period. 


The particulars shall specify the Clause or other basis of the 

claim, and shall include substantiation of the amount and/or 

extension to which the Employer considers himself to be 

entitled in connection with the Contract. The Engineer shall 

then proceed in accordance with Sub-Clause 3.5 

[Determinations] to agree or determine (i) the amount (if any) 

which the Employer is entitled to be paid by the Contractor, 

and/or (ii) the extension (if any) of the Defects Notification 

Period in accordance with Sub-Clause 11.3 [Extension of 

Defects Notification Period]. 


This amount may be included as a deduction in the Contract 

Price and Payment Certificates. The Employer shall only be 

entitled to set off against or make any deduction from an 

amount certified in a Payment Certificate, or to otherwise 

claim against the Contractor, in accordance with this Sub­

Clause. 
 '1 

3. The Engineer 

The Employer shall appoint the Engineer who shall carry out the 
~ 

duties assigned to him in the Contract. The Engineer's staff 
shall include suitably qualified engineers and other 
professionals who are competent to carry out these duties. 

The Engineer shall have no authority to amend the Contract. 

The Engineer may exercise the authority attributable to the 
Engineer as specified in or necessarily to be implied from the 
Contract. If the Engineer is required to obtain the approval of 

\ 
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the Employer before exerCISing a specified authority, the 
requirements shall be as stated in the Particular Conditions. The 
Employer shall promptly inform the Contractor of any change to 
the authority attributed to the Engineer. 

However, whenever the Engineer exercises a specified authority 
for which the Employer's approval is required, then (for the 
purposes of the Contract) the Employer shall be deemed to have 
given approval. 

Except as otherwise stated in these Conditions: 

(a) 	 whenever carrying out duties or exerclsmg authority, 
specified in or implied by the Contract, the Engineer shall 
be deemed to act for the Employer; 

(b) 	 the Engineer has no authority to rei ieve either Party of any 
duties, obligations or responsibilities under the Contract; 
and 

:;:~, 

(c) 	 any approval, check, certificate, consent, examination, 
inspection, instruction, notice, proposal, request, test, or 
similar act by the Engineer (including absence of 
disapproval) shall not relieve the Contractor from any 
responsibil ity he has under the Contract, including 
responsibility for errors, omissions, discrepancies and non­
compliances. 

(d) 	 Any act by the Engineer in response to a Contractor's 
request except otherwise expressly specified shall be 
notified in writing to the Contractor within 28 days of 
receipt. 

The following provisions shall apply: 

The Engineer shall obtain the specific approval of the Employer 
before taking action under the-following Sub-Clauses of these 
Conditions: 

(a) 	 Sub-Clause 4.12 [Unforeseeable Physical Conditions]: 
Agreeing or determining an extension of time and/or 
additional cost. 

(b) 	 Sub-Clause 13.1 [Right to Vary]: Instructing a Variation, 
except; 

:;. 
• oL 

(i) 	 in an emergency situation as determined by the 
Engineer, or 

:i:'j 

(ii) 	 if such a Variation would increase the Accepted 
Contract Amount by less than the percentage 
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specified in the Contract Data. 

3.2 Delegation by the 
Engineer 

(c) 	 Sub-Clause 13.3 [Variation Procedure]: Approving a 
proposal for Variation submitted by the Contractor in 
accordance with Sub Clause 13.1 [Right to Vary] or 13.2 
[Value Engineering]. 

(d) 	 Sub-Clause 13.4 [Payment in Applicable Currencies]: 
Specifying the amount payable in each of the applicable 
currencies 

Notwithstanding the obligation, as set out above, to obtain 
approval, if, in the opinion of the Engineer, an emergency 
occurs affecting the safety of life or of the Works or of 
adjoining property, he may, without relieving the Contractor of 
any of his duties and responsibility under the Contract, instruct 
the Contractor to execute all such work or to do all such things 
as may, in the opinion of the Engineer, be necessary to abate or 
reduce the risk. The Contractor shall forthwith comply, despite 
the absence of approval of the Employer, with any such 
instruction of the Engineer. The Engineer shall determine an 
addition to the Contract Price, in respect of such instruction, in 
accordance with Clause 13 [Variations and Adjustments] and 
shall 	 notify the Contractor accordingly, with a copy to the 
Employer. 	 :f:~ 

ri~: 
(~

The Engineer may from time to time assign duties and delegate .,:';:.': 
~authority to assistants, and may also revoke such assignment or ,.~ 

delegation . These assistants may include a resident engineer, 
" 

~ 
, ·"1 

t::!and/or independent inspectors appointed to inspect and/or test 	
:~ ~ ,items of Plant and/or Materials. The assignment, delegation or 

revocation shall be in writing and shall not take effect until 
copies have been received by both Parties. 

However, unless otherwise agreed by both Parties, the Engineer 
shall not delegate the authority to determine any matter in 
accordance with Sub-Clause 3.5 [Determinations]. 

Assistants shall be suitably qualified persons, who are 
competent to carry out these duties and exercise this authority, 
and who are fluent in the language for communications defined 
in Sub-Clause 1.4 [Law and Language]. 

Each assistant, to whom duties have been assigned or authority 
has been delegated, shall only be authorised to issue instructions 
to the Contractor to the extent defined by the delegation . Any 
approval, check, certificate, consent, examination, inspection, 
instruction, notice, proposal, request, test, or similar act by an 
assistant, in accordance with the delegation, shall have the same 
effect as though the act had been an act of the Engineer. 
However: 
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3.3 	 Instructions of 
the Engineer 

;lW~ 

3.4 	 Replacement of 
the Engineer 

3.5 	 Determinations 

'~::i 

(a) 	 any failure to disapprove any work, Plant or Materials 
shall not constitute approval, and shall therefore not 
prejudice the right of the Engineer to reject the work, Plant 
or Materials; 

(b) 	 if the Contractor questions any determination or 
instruction of an assistant, the Contractor may refer the 
matter to the Engineer, who shall promptly confirm, 
reverse or vary the determination or instruction. 

The Engineer may issue to the Contractor (at any time) 
instructions and additional or modified Drawings which may be 
necessary for the execution of the Works and the remedying of 
any defects, all in accordance with the Contract. The Contractor 
shall only take instructions from the Engineer, or from an 
assistant to whom the appropriate authority has been delegated 
under this Clause. If an instruction constitutes a Variation, 
Clause 13 [Variations and Adjustments] shall apply. 

The Contractor shall comply with the instructions given by the 
Engineer or delegated assistant, on any matter related to the 
Contract. Whenever practicable, their instructions shall be given 
in writing. If the Engineer or a delegated assistant: 

(a) 	 gives an oral instruction, 

(b) 	 receives a written confirmation of the instruction, from (or 
on behalf of) the Contractor, within two working days 
after giving the instruction, and 

(c) 	 does not reply by issuing a written rejection and/or 
instruction within two working days after receiving the 
confirmation, 

then the confirmation shall constitute the written instruction of 
the Engineer or delegated assistant (as the case may be). 

If the Employer intends to replace the Engineer, the Employer 
shall, not less than 21 days before the intended date of 
replacement, give notice to the Contractor of the name, address 
and relevant experience of the intended replacement Engineer. 
Ifthe Contractor considers the intended replacement Engineer to 
be unsuitable, he has the right to raise objection against him by 
notice to the Employer, with supporting particulars, and the 
Employer shall give full and fair consideration to this objection. 

Whenever these Conditions provide that the Engineer shall 
proceed in accordance with this Sub-Clause 3.5 to agree or 
determine any matter, the Engineer shall consult with each Party 
in an endeavour to reach agreement. ] f agreement is not 
achieved, the Engineer shall make a fair determination in 
accordance with the Contract, taking due regard of all relevant 
circumstances. 

~ 

I 
I: 

~ 
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4.1 	 Contractor's 
General 
Obligations 

The Engineer shall give notice to both Parties of each agreement 
or determination , with supportin g particulars within 28 days 
from the receipt of the corresponding claim or request except 
when otherwise specified. Each Party shall give effect to each 
agreement or determination unless and until revised under 
Clause 20 [Claims, Disputes and Arbitration]. 

4. The Contractor 

The Contractor shall design (to the extent specified in the 
Contract), execute and complete the Works in accordance with 
the Contract and with the Engineer's instructions, and shall 
remedy any defects in the Works. 

The Contractor shall provide the Plant and Contractor ' s 
Documents specified in the Contract, and all Contractor ' s 
Personnel , Goods, consumables and other things and services, 
whether of a temporary or permanent nature, required in and for 
this design, execution, completion and remedying of defects. 

All equipment, material , and services to be incorporated in or 
required for the Works shall have their origin in any eligible 
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source country as defined by the Bank. 

The Contractor shall be responsible for the adequacy, stability 
and safety of all Site operations and of all methods of 
construction. Except to the extent specified in the Contract, the 
Contractor (i) shall be responsible for all Contractor' s 
Documents, Temporary Works, and such design of each item of 
Plant and Materials as is required for the item to be in 
accordance with the Contract, and (ii) shall not otherwise be 
responsible for the design or specification of the Permanent 
Works. 

The Contractor shall, whenever required by the Engineer, submit 
details of the arrangements and methods which the Contractor 
proposes to adopt for the execution of the Works. No significant 
alteration to these arrangements and methods shall be made 
without this having previously been notified to the Engineer. 

If the Contract specifies that the Contractor shall design any part 
of the Permanent Works, then unless otherwise stated in the 
Particular Conditions: 

(a) 	 the Contractor shall submit to the Engineer the 
Contractor's Documents for this part in accordance with 
the procedures specified in the Contract; 

(b) 	 these Contractor' s Documents shall be in accordance with 
the Specification and Drawings, shall be written in the 
language for communications defined in Sub-Clause 1.4 
[Law and Language] , and shall include additional 
information required by the Engineer to add to the 

~	 
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4.2 PerformanceI~:,;,
'~ 
,:~ 	 Security 

Drawings for co-ordination of each Party's designs; 

(c) 	 the Contractor shall be responsible for this pa!1 and it shall, 
when the Works are completed, be fit for such purposes for 
which the pal1 is intended as are specified in the Contract; 
and 

(d) 	 prior to the commencement of the Tests on Completion, 
the Contractor shall submit to the Engineer the "as-built" 
documents and, if applicable, operation and maintenance 
manuals in accordance with the Specification and in 
sufficient detail for the Employer to operate, maintain, 
dismantle, reassemble, adjust and repair this part of the 
Works. Such part shall not be considered to be completed 
for the purposes of taking-over under Sub-Clause 10.1 
[Taking Over of the Works and Sections] until these 
documents and manuals have been submitted to the 
Engineer. 

The Contractor shall obtain (at his cost) a Performance Security 
for proper performance, in the amount and currencies stated in 
the Contract Data. If an amount is not stated in the Contract 
Data, this Sub-Clause shall not apply. 

The Contractor shall deliver the Performance Security to the 
Employer within 28 days after receiving the Letter of 
Acceptance, and shall send a copy to the Engineer. The 
Performance Security shall be issued by an entity and from 
within a country (or other jurisdiction) approved by the 
Employer, and shall be in the form annexed to the Particular 
Conditions or in another form approved by the Employer. 

The Contractor shall ensure that the Performance Security is 
valid and enforceable until the Contractor has executed and 
completed the Works and remedied any defects. If the terms of 
the Performance Security specify its expiry date, and the 
Contractor has not become entitled to receive the Performance 
Certificate by the date 28 days prior to the expiry date, the 
Contractor shall extend the validity of the Performance Security 
until the Works have been completed and any defects have been 
remedied. 

The Employer shall not make a claim under the Performance 
Security, except for amounts to which the Employer is entitled 
under the Contract. 

The Employer shall indemnify and hold the Contractor harmless 
against and from all damages, losses and expenses (including 
legal fees and expenses) resulting from a claim under the 
Performance Security to the extent to which the Employer was 
not entitled to make the claim. 

~~ 
~ 
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4.3 Contractor's 
Representative 

The Employer shall return the Performance Security to the 
Contractor within 21 days after receiv ing a copy of the 
Performance Certificate. 

Without limitation to the provisions of the rest of this Sub­
Clause, whenever the Engineer determines an addition or a 
reduction to the Contract Price as a result of a change in cost 
and/or legislation or as a result of a Variation amounting to 
more than 25 percent of the portion of the Contract Price 
payable in a specific currency, the Contractor shall at the 
Engineer's request promptly increase, or may decrease, as the 
case may be, the value of the Performance Security in that 
currency by an equal percentage. 

The Contractor shall appoint the Contractor's Representative 
and shall g ive him all authority necessary to act on the 
Contractor's behalf under the Contract. 

Unless the Contractor's Representative is named in the Contract, 
the Contractor shall, prior to the Commencement Date, submit 
to the Engineer for consent the name and particulars of the 
person the Contractor proposes to appoint as Contractor's 
Representative. If consent is withheld or subsequently revoked 
in terms of Sub-Clause 6.9 [Contractor's Personnel], or if the 
appointed person fails to act as Contractor's Representative, the 
Contractor shall similarly submit the name and particulars of 
another suitable person for such appointment. 

The Contractor shall not, without the prior consent of the 
Engineer, revoke the appointment of the Contractor's 
Representative or appoint a replacement. 

The whole time of the Contractor's Representative shall be 
given to directing the Contractor's performance of the Contract. 
If the Contractor's Representative is to be temporarily absent 
from the Site during the execution of the Works, a suitable 
replacement person shall be appointed, subject to the Engineer's 
prior consent, and the Engineer shall be notified accordingly. 

The Contractor's Representative shall, on behalf of the 
Contractor, receive instructions under Sub-Clause 3.3 
[Instructions of the Engineer] . 

The Contractor's Representative may delegate any powers, 
functions and authority to any competent person, and may at 
any time revoke the delegation. Any delegation or revocation 
shall not take effect until the Engineer has received prior notice 
signed by the Contractor's Representative, naming the person 
and specifying the powers, functions and authority being 
delegated or revoked . 

The Contractor's Representative shall be fluent in the language 
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for communications defined in Sub-Clause 1.4 [Law and 
Language]. If the Contractor' s Representative's delegates are 
not fluent in the said language, the Contractor shall make 
competent interpreters available during all working hours in a 
number deemed sufficient by the Engineer. 

4.4 	 Subcontractors The Contractor shall not subcontract the whole of the Works. 
Iiil 

The Contractor shall be responsible for the acts or defaults of 
any Subcontractor, his agents or employees, as if they were the 
acts or defaults of the Contractor. Unless otherwise stated in the 
Particular Conditions: 

(a) 	 the Contractor shall not be required to obtain consent to 
suppliers solely of Materials, or to a subcontract for which 
the Subcontractor is named in the Contract; 

(b) 	 the prior consent of the Engineer shall be obtained to other 
proposed Subcontractors; 

(c) 	 the Contractor shall give the Engineer not less than 28 
days' notice of the intended date of the commencement of 
each Subcontractor's work, and of the commencement of 

!lij such work on the Site; and 
::;t 

(d) 	 each subcontract shall include provisions which would 
entitle the Employer to require the subcontract to be 
assigned to the Employer under Sub-Clause 4.5 
[Assignment of Benefit of Subcontract] (if or when 
applicable) or in the event of termination under Sub­
Clause 15.2 [Termination by Employer]. 

The Contractor shall ensure that the requirements imposed on 
the Contractor by Sub-Clause 1.12 [Confidential Details] apply 
equally to each Subcontractor. 

Where practicable, the Contractor shall give fair and reasonable 
opportunity for contractors from the Country to be appointed as 
Subcontractors. 

'~ 4.5 Assignment of If a Subcontractor's obligations extend beyond the expiry date 
Benefit of of the relevant Defects Notification Period and the Engineer, 
Subcontract prior to this date, instructs the Contractor to assign the benefit of 

such obligations to the Employer, then the Contractor shall do 
so. Unless otherwise stated in the assignment, the Contractor 
shall have no liability to the Employer for the work carried out 
by the Subcontractor after the assignment takes effect. 

4.6 	 Co-operation The Contractor shall, as specified in the Contract or as 
instructed by the Engineer, allow appropriate opportunities for 
carrying out work to: 

(a) 	 the Employer' s Personnel, 
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4.7 Setting Out 

'L'I:t!iS: 

(b) 	 any other contractors employed by the Employer, and 

(c) 	 the personnel of any legally constituted public authorities, 

who may be employed in the execution on or near the Site of 
any work not included in the Contract. 

Any such instruction shall constitute a Variation if and to the 
extent that it causes the Contractor to suffer delays and/or to 
incur Unforeseeable Cost. Services for these personnel and 
other contractors may include the use of Contractor' s 
Equipment, Temporary Works or access arrangements which 
are the responsibility of the Contractor. 

If, under the Contract, the Employer is required to give to the 
Contractor possession of any foundation, structure, plant or 
means of access in accordance with Contractor' s Documents, 
the Contractor shall submit such documents to the Engineer in 
the time and manner stated in the Specification. 

The Contractor shall set out the Works in relation to original 
points, lines and levels of reference specified in the Contract or 
notified by the Engineer. The Contractor shall be responsible for 
the correct positioning of all parts of the Works, and shall 
rectify any error in the positions, levels, dimensions or 
alignment of the Works. 

The 	Employer shall be responsible for any errors in these 
specified or notified items of reference, but the Contractor shall 
use reasonable efforts to verify their accuracy before they are 
used. 

If the Contractor suffers delay and/or incurs Cost from 
executing work which was necessitated by an error in these 
items of reference, and an experienced contractor could not 
reasonably have discovered such error and avoided this delay 
and/or Cost, the Contractor shall give notice to the Engineer and 
shall be entitled subject to Sub-Clause 20.1 [Contractor's 
Claims] to: ,-. 1 

(a) 	 an extension oftime for any such delay, if completion is or 
will be delayed, under Sub-Clause 8.4 [Extension of Time 
for Completion], and 

(b) 	 payment of any such Cost plus profit, which shall be 
included in the Contract Price. 

After receiving this notice, the Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or 
determ ine (i) whether and (if so) to what extent the error could not 
reasonably have been discovered, and (ii) the matters described in 
sub-paragraphs (a) and (b) above related to this extent. 
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4.8 Safety Procedures 

[:.:'
i~ 

4.9 Quality 
Assurance 

4.10 Site Data 

The Contractor shall : 

(a) comply with all applicable safety regulations, 

(b) take care for the safety of all persons entitled to be on the 
Site, 

(c) 	 use reasonable efforts to keep the Site and Works clear of 
unnecessary obstruction so as to avoid danger to these 
persons, 

(d) 	 provide fencing, lighting, guarding and watching of the 
Works until completion and taking over under Clause 10 
[Employer's Taking Over], and 

(e) 	 provide any Temporary Works (including roadways, 
footways, guards and fences) which may be necessary, 
because of the execution of the Works, for the use and 
protection of the public and of owners and occupiers of 
adjacent land. 

The Contractor shall institute a quality assurance system to 
demonstrate compliance with the requirements of the Contract. 
The system shall be in accordance with the details stated in the 
Contract. The Engineer shall be entitled to audit any aspect of 
the system. 

Details of all procedures and compliance documents shall be F 
submitted to the Engineer for information before each design Iand execution stage is commenced. When any document of a 
technical nature is issued to the Engineer, evidence of the prior 
approval by the Contractor himself shall be apparent on the i

~ 

document itself. 

Compliance with the quality assurance system shall not relieve 
the Contractor of any of his duties, obligations or 
responsibilities under the Contract. 

The Employer shall have made available to the Contractor for 
his information, prior to the Base Date, all relevant data in the 
Employer' s possession on sub-surface and hydrological 
conditions at the Site, including environmental aspects. The 
Employer shall similarly make available to the Contractor all 
such data which come into the Employer's possession after the 
Base Date. The Contractor shall be responsible for interpreting 
all such data. 

To the extent which was practicable (taking account of cost and 
time), the Contractor shall be deemed to have obtained all 
necessary information as to risks, contingencies and other 
circumstances which may influence or affect the Tender or 
Works. To the same extent, the Contractor shall be deemed to 
have inspected and examined the Site, its surroundings, the 
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4.11 	 Sufficiency of the 
Accepted 
Contract Amount 

4.12 	 Unforeseeable 
Physical 
Conditions 

above data and other available information, and to have been 
satisfied before submitting the Tender as to all relevant matters, 
including (without limitation): 

(a) 	 the form and nature of the Site, including sub-surface 
conditions, 

(b) 	 the hydrological and climatic conditions, 

(c) 	 the extent and nature of the work and Goods necessary for 
the execution and completion of the Works and the 
remedying of any defects, 

(d) 	 the Laws, procedures and labour practices of the Country, 
and 

(e) 	 the Contractor's requirements for access, accommodation, 
facilities, personnel , power, transport, water and other 
services. 

The Contractor shall be deemed to: 

(a) 	 have satisfied himself as to the correctness and sufficiency 
ofthe Accepted Contract Amount, and 

(b) 	 have based the Accepted Contract Amount on the data, 
interpretations, necessary information, inspections, 
exam inations and satisfaction as to all relevant matters 
referred to in Sub-Clause 4.10 [Site Data]. 

Unless otherwise stated in the Contract, the Accepted Contract 
Amount covers all the Contractor's obligations under the 
Contract (including those under Provisional Sums, if any) and 
all things necessary for the proper execution and completion of 
the Works and the remedying of any defects. 

In this Sub-Clause, "physical conditions" means natural physical 
conditions and man-made and other physical obstructions and 
pollutants, which the Contractor encounters at the Site when 
executing the Works, including sub-surface and hydrological 
conditions but excluding climatic conditions. 

If the Contractor encounters adverse physical conditions which he 
considers to have been Unforeseeable, the Contractor shall give 
notice to the Engineer as soon as practicable. 

This notice shall describe the physical conditions, so that they 
can be inspected by the Engineer, and shall set out the reasons 
why the Contractor considers them to be Unforeseeable. The 
Contractor shall continue executing the Works, using such 
proper and reasonable measures as are appropriate for the 
physical conditions, and shall comply with any instructions 

2-30 
1211733 

.-"~ 'If t::J>
.1. ...~;~. \t'\, 



·',I"~ 
h~:.: 

I. 
P!~ 
I~'" 

: >.; \1 

4.13 	 Rights of Way 
and Facilities 

which the Engineer may give . If an instruction constitutes a 
Variation, Clause 13 [Variations and Adjustments] shall apply. 

If and to the extent that the Contractor encounters physical 
conditions which are Unforeseeable, gives such a notice, and 
suffers delay and/or incurs Cost due to these conditions, the 
Contractor shall be entitled subject to notice under Sub-Clause 
20.1 [Contractor's Claims] to: 

(a) 	 an extension of time for any such delay, if completion is or 
will be delayed, under Sub-Clause 8.4 [Extension of Time 
for Completion], and 

(b) 	 payment of any such Cost, which shall be included in the 
Contract Price. 

Upon receiving such notice and inspecting and/or investigating 
these physical conditions, the Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine (i) whether and (if so) to what extent these physical 
conditions were Unforeseeable, and (ii) the matters described in 
sub-paragraphs (a) and (b) above related to this extent. 

However, before additional Cost is finally agreed or determined 
under sub-paragraph (ii), the Engineer may also review whether 
other physical conditions in similar parts of the Works (if any) 
were more favourable than could reasonably have been foreseen 
when the Contractor submitted the Tender. If and to the extent 
that these more favourable conditions were encountered, the 
Engineer may proceed in accordance with Sub-Clause 3.5 
[Determinations] to agree or determine the reductions in Cost 
which were due to these conditions, which may be included (as 
deductions) in the Contract Price and Payment Certificates. 
However, the net effect of all adjustments under sub-paragraph 
(b) and all these reductions, for all the physical conditions 
encountered in similar parts of the Works, shall not result in a 
net reduction in the Contract Price. 

i 
~ 

The Engineer shall take account of any evidence of the physical 
f:

conditions foreseen by the Contractor when submitting the 
Tender, which shall be made available by the Contractor, but 
shall not be bound by the Contractor's interpretation of any such 

~evidence. 'I 

Unless otherwise specified in the Contract the Employer shall 
provide access to and possession of the Site including special 
and/or temporary rights-of-way which are necessary for the 
Works. The Contractor shall obtain, at his risk and cost, any 
additional rights of way or facilities outside the Site which he 
may require for the purposes of the Works. 
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4.14 	 Avoidance of The Contractor shall not interfere unnecessarily or improperly 
Interference with: 

(a) 	 the convenience of the public, or 

(b) 	 the access to and use and occupation of all roads and 
footpaths, irrespective of whether they are public or in the 
possession of the Employer or of others. 

The Contractor shall indemnify and hold the Employer harmless 
against and from all damages, losses and expenses (including 
legal fees and expenses) resulting from any such unnecessary or 
improper interference. 

4.15 	 Access Route The Contractor shall be deemed to have been satisfied as to the 
suitability and availability of access routes to the Site at Base 
Date. The Contractor shall use reasonable efforts to prevent any 
road or bridge from being damaged by the Contractor' s traffic or 
by the Contractor' s Personnel. These efforts shall include the 
proper use of appropriate vehicles and routes. 

Except as otherwise stated in these Conditions: 

(a) 	 the Contractor shall (as between the Parties) be responsible 
for any maintenance which may be required for his use of 
access routes; 

(b) 	 the Contractor shall provide all necessary signs or 
directions along access routes, and shall obtain any 
permission which may be required from the relevant 
authorities for his use of routes, signs and directions; 

(c) 	 the Employer shall not be responsible for any claims 
which may arise from the use or otherwise of any access 
route; 

(d) 	 the Employer does not guarantee the suitability or li!1 
availability of particular access routes; and 

(e) 	 Costs due to non-suitability or non-availability, for the use 
required by the Contractor, of access routes shall be borne 
by the Contractor. 

4.16 	 Transport of Unless otherwise stated in the Particular Conditions: 
Goods 

(a) 	 the Contractor shall give the Engineer not less than 21 
days ' notice of the date on which any Plant or a major item 
of other Goods will be delivered to the Site; 

(b) 	 the Contractor shall be responsible for packing, loading, 
transporting, receiving, unloading, storing and protecting 
all Goods and other things required for the Works; and 

(c) 	 the Contractor shall indemnify and hold the Employer 
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4.17 Contractor's 
Equipment 

4.18 Protection of the 
Environment 

4.19 Electricity, Water 
and Gas 

4.20 Employer's 
Equipment and 
Free-Issue 
Materials 

umJltJ1l 

0TPEV1C rpyn XOMoAA 

harm less against and from all damages, losses and 
expenses (including legal fees and expenses) resulting 
from the transport of Goods, and shall negotiate and pay 
all claims arising from their transport. 

The Contractor shall be responsible for all Contractor' s 
Equipment. When brought on to the Site, Contractor's 
Equipment shall be deemed to be exclusively intended for the 
execution of the Works. The Contractor shall not remove from 
the Site any major items of Contractor's Equipment without the 
consent of the Engineer. However, consent shall not be required 
for vehicles transporting Goods or Contractor's Personnel off 
Site. 

The Contractor shall take all reasonable steps to protect the 
environment (both on and off the Site) and to limit damage and 
nuisance to people and property resulting from pollution, noise 
and other results of his operations. 

The Contractor shall ensure that emissions, surface discharges 
and effluent from the Contractor's activities shall not exceed the 
values stated in the Specification or prescribed by applicable 
Laws. 

,. 
The Contractor shall, except as stated below, be responsible for ~ the provision of all power, water and other services he may ~'. 
require for his construction activities and to the extent defined in 

: 

the Specifications, for the tests. 

The Contractor shall be entitled to use for the purposes of the 
Works such supplies of electricity, water, gas and other services 
as may be available on the Site and of which details and prices 
are given in the Specification. The Contractor shall, at his risk 
and cost, provide any apparatus necessary for his use of these 
services and for measuring the quantities consumed. 

The quantities consumed and the amounts due (at these prices) 
for such services shall be agreed or determined by the Engineer 
in accordance with Sub-Clause 2.5 [Employer's Claims] and 
Sub-Clause 3.5 [Determinations]. The Contractor shall pay 
these amounts to the Employer. 

The Employer shall make the Employer's Equipment (if any) 
available for the use of the Contractor in the execution of the 
Works in accordance with the details, arrangements and prices 
stated in the Specification. Unless otherwise stated in the 
Specification: 

(a) the Employer shall be responsible for the Employer's 
Equipment, except that 

(b) the Contractor shall be responsible for each item of 
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4.21 Progress 
Reports 

Employer's Equipment whilst any of the Contractor's 

Personnel is operating it, driving it, directing it or in 

possession or control of it. 


The appropriate quantities and the amounts due (at such stated 
prices) for the use of Employer's Equipment shall be agreed or 
determined by the Engineer in accordance with Sub-Clause 2.5 
[Employer's Claims] and Sub-Clause 3.5 [Determinations]. The 
Contractor shall pay these amounts to the Employer. 

The Employer shall supply, free of charge, the "free-issue 
materials" (if any) in accordance with the details stated in the 
Specification. The Employer shall, at his risk and cost, provide 
these materials at the time and place specified in the Contract. 
The Contractor shall then visually inspect them, and shall 
promptly give notice to the Engineer of any shortage, defect or 
default in these materials. Unless otherwise agreed by both 
Parties, the Employer shall immediately rectify the notified 
shortage, defect or default. 

After this visual inspection, the free-issue materials shall come 
under the care, custody and control of the Contractor. The 
Contractor's obligations of inspection, care, custody and control 
shall not relieve the Employer of liability for any shortage, 
defect or default not apparent from a visual inspection. 

Unless otherwise stated in the Particular Conditions, monthly 
progress reports shall be prepared by the Contractor and 
submitted to the Engineer in six copies. The first report shall 
cover the period up to the end of the first calendar month 
following the Commencement Date. Reports shall be submitted 
monthly thereafter, each within 7 days after the last day of the 
period to which it relates. 

Reporting shall continue until the Contractor has completed all 
work which is known to be outstanding at the completion date 
stated in the Taking-Over Certificate for the Works. 

Each report shall include: 

(a) 	 charts and detailed descriptions of progress, including each 
stage of design (if any), Contractor's Documents, 
procurement, manufacture, delivery to Site, construction, 
erection and testing; and including these stages for work 
by each nominated Subcontractor (as defined in Clause 5 
[Nominated Subcontractors]), 

(b) 	 photographs showing the status of manufacture and of 
J.]progress on the Site; 

(c) 	 for the manufacture of each main item of Plant and 
Materials, the name of the manufacturer, manufacture 
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4.22 	 Security of the 
Site 

l:: 

4.23 	 Contractor's 
Operations on 
Site 

t!i~'
iliS: 

location, percentage progress, and the actual or expected 
dates of: 

(i) 	 commencement of manufacture, 

(ii) 	 Contractor's inspections, 

(iii) 	 tests, and 

(iv) 	 shipment and arrival at the Site; 

(d) 	 the details described in Sub-Clause 6.10 [Records of 
Contractor's Personnel and Equipment] ; 

i 


i 
~ 

~ 

~ 
j. 

~ 

(e) 	 copies of quality assurance documents, test results and 

certificates of Materials; 

(f) 	 list of notices given under Sub-Clause 2.5 [Employer's 
Claims] and notices given under Sub-Clause 20.1 
[Contractor' s Claims]; 

(g) 	 safety statistics, including details of any hazardous 
incidents and activities relating to environmental aspects 
and public relations; and 

':; 
(h) 	 comparisons of actual and planned progress, with details ~.' 

of any events or circumstances which may jeopardise the 	 H.'~completion in accordance with the Contract, and the 
" ~ 

measures being (or to be) adopted to overcome delays. 	 ~ 
~ 

Unless otherwise stated in the Particular Conditions: 

(a) 	 the Contractor shall be responsible for keeping 
unauthorised persons off the Site, and 

(b) 	 authorised persons shall be limited to the Contractor's 
Personnel and the Employer' s Personnel; and to any other 
personnel notified to the Contractor, by the Employer or 
the Engineer, as authorised personnel of the Employer's 
other contractors on the Site. 

The Contractor shall confine his operations to the Site, and to any 
additional areas which may be obtained by the Contractor and 
agreed by the Engineer as additional working areas. The Contractor 
shall take all necessary precautions to keep Contractor' s 
Equipment and Contractor' s Personnel within the Site and these 
additional areas, and to keep them off adjacent land. 

During the execution of the Works, the Contractor shall keep the 
Site free from all unnecessary obstruction, and shall store or 
dispose of any Contractor's Equipment or surplus materials. The 
Contractor shall clear away and remove from the Site any 
wreckage, rubbish and Temporary Works which are no longer 
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required. 

4.24 	 Fossils 

5.1 	 Definition of 
"nominated 
Subcontractor" 

5.2 	 Objection to 
Nomination 

Upon the issue of a Taking-Over Certificate, the Contractor 
shall clear away and remove, from that part of the Site and 
Works to which the Taking-Over Certificate refers, all 
Contractor' s Equipment, surplus material , wreckage, rubbish 
and Temporary Works. The Contractor shall leave that part of 
the Site and the Works in a clean and safe condition. However, 
the Contractor may retain on Site, during the Defects 
Notification Period, such Goods as are required for the 
Contractor to fulfil obligations under the Contract. 

All fossils , coins, articles of value or antiquity, and structures 
and other remains or items of geological or archaeological 
interest found on the Site shall be placed under the care and 
authority of the Employer. The Contractor shall take reasonable 
precautions to prevent Contractor' s Personnel or other persons 
from removing or damaging any of these findings. 

The Contractor shall, upon discovery of any such finding, 
promptly give notice to the Engineer, who shall issue 
instructions for dealing with it. If the Contractor suffers delay 
and/or incurs Cost from complying with the instructions, the 
Contractor shall give a further notice to the Engineer and shall 
be entitled subject to Sub-Clause 20.1 [Contractor's Claims] to: 

(a) 	 an extension of time for any such delay, if completion is or 
will be delayed, under Sub-Clause 8.4 [Extension of Time 
for Completion] , and 

(b) 	 payment of any such Cost, which shall be included in the 
Contract Price. 

After receiving this further notice, the Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these matters. 

5. Nominated Subcontractors 

In the Contract, "nominated Subcontractor" means a 
Subcontractor: 

(a) 	 who is stated in the Contract as being a nominated 
Subcontractor, or 

(b) 	 whom the Engineer, under Clause 13 [Variations and 
Adjustments], instructs the Contractor to employ as a 
Subcontractor subject to Sub-Clause 5.2 [Objection to 
Notification ]. 

The Contractor shall not be under any obligation to employ a 
nominated Subcontractor against whom the Contractor raises 
reasonable objection by notice to the Engineer as soon as 
practicable, with supporting particulars. An objection shall be 
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deemed reasonable if it arises from (among other things) any of 
the following matters, unless the Employer agrees in writing to 
indemnify the Contractor against and from the consequences of 
the matter: 

(a) 	 there are reasons to believe that the Subcontractor does not 
have sufficient competence, resources or financial 

llil 	 strength; 

(b) 	 the nominated Subcontractor does not accept to indemnify 
the Contractor against and from any negligence or misuse 
of Goods by the nominated Subcontractor, his agents and 
employees; or 

(c) 	 the nominated Subcontractor does not accept to enter into 
a subcontract which specifies that, for the subcontracted 
work (including design, if any), the nominated 
Subcontractor shall: 

(i) 	 undertake to the Contractor such obligations and 
liabilities as will enable the Contractor to discharge 
his obligations and liabilities under the Contract; 

(ii) 	 indemnify the Contractor against and from all 
obligations and liabilities ansmg under or in 
connection with the Contract and from the 
consequences of any failure by the Subcontractor to ~ 
perform these obligations or to fulfil these liabilities; :: 
and ~ 

f. 
~ 

(iii) 	 be paid only if and when the Contractor has received ~ 

from the Employer payments for sums due under the 
Subcontract referred to under Sub-Clause 5.3 
[Payment to nominated Subcontractors]. 

5.3 	 Payments to The Contractor shall pay to the nominated Subcontractor the 
nominated amounts shown on the nominated Subcontractor's invoices 
Subcontractors approved by the Contractor which the Engineer certifies to be 

due in accordance with the subcontract. These amounts plus 
other charges shall be included in the Contract Price in 
accordance with sub-paragraph (b) of Sub-Clause 13.5 
[Provisional Sums], except as stated in Sub-Clause 5.4 
[Evidence of Payments]. 

5.4 Evidence of 
Payments 

Before issuing a Payment Certificate which includes an amount 
payable to a nominated Subcontractor, the Engineer may request 
the Contractor to supply reasonable evidence that the nominated 
Subcontractor has received all amounts due in accordance with 
previous Payment Certificates, less applicable deductions for 
retention or otherwise. Unless the Contractor: 

(a) submits this reasonable evidence to the Engineer, or 
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6.1 	 Engagement of 
Staff and Labour 

6.2 	 Rates of Wages 
and Conditions of 
Labour 

6.3 	 Persons in the 
Service of 
Employer 

6.4 	 Labour Laws 

(b) 

(i) 	 sati sfies the Engineer in writing that the Contractor is 

reasonably entitled to withhold or refuse to pay these 

amounts, and 


(ii) 	 submits to the Engineer reasonable evidence that the 

nominated Subcontractor has been notified of the 

Contractor' s entitlement, 


then the Employer may (at his sole discretion) pay, direct to the 
nominated Subcontractor, part or all of such amounts previously 
certified (less applicable deductions) as are due to the 
nominated Subcontractor and for which the Contractor has 
failed to submit the evidence described in sub-paragraphs (a) or 
(b) above. The Contractor shall then repay, to the Employer, the 
amount which the nominated Subcontractor was directly paid by 
the Employer. 

6. Staff and Labour 

Except as otherwise stated in the Specification, the Contractor 
shall make arrangements for the engagement of all staff and 
labour, local or otherwise, and for their payment, feeding, 
transport, and, when appropriate, housing. 

The Contractor is encouraged, to the extent practicable and 
reasonable, to employ staff and labour with appropriate 
qualifications and experience from sources within the Country. 

The Contractor shall pay rates of wages, and observe conditions 
of labour, which are not lower than those established for the 
trade or industry where the work is carried out. If no established 
rates or conditions are applicable, the Contractor shall pay rates 
of wages and observe conditions which are not lower than the 
general level of wages and conditions observed locally by 
employers whose trade or industry is similar to that of the 
Contractor. 

The Contractor shall inform the Contractor's Personnel about 
their liability to pay personal income taxes in the Country in 
respect of such of their salaries, wages, allowances and any 
benefits as are subject to tax under the Laws of the Country for 
the time being in force, and the Contractor shall perform such 
duties in regard to such deductions thereof as may be imposed 
on him by such Laws. 

The Contractor shall not recruit, or attempt to recruit, staff and 
labour from amongst the Employer' s Personnel. 

The Contractor shall comply with all the relevant labour Laws 
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6.S 	 Working Hours 

6.6 	 Facilities for Staff 
and Labour 

6.7 	 Health and Safety 

:;:~ 

~~ 


applicable to the Contractor's Personnel, including Laws relating to 
their employment, health, safety, welfare, immigration 
emigration, and shall allow them all their legal rights. 

and 

The Contractor shall require his employees to obey 
applicable Laws, including those concerning safety at work. 

all 

No work shall be carried out on the Site on locally recognised 
days of rest, or outside the normal working hours stated in the 
Contract Data, unless: 

(a) otherwise stated in the Contract, 

(b) the Engineer gives consent, or 

(c) the work is unavoidable, or necessary for the protection of 
life or property or for the safety of the Works, in which 
case the Contractor shall immediately advise the Engineer. 

Except as otherwise stated in the Specification, the Contractor 
shall provide and maintain all necessary accommodation and 
welfare facilities for the Contractor's Personnel. The Contractor 
shall also provide facilities for the Employer's Personnel as 
stated in the Specification. 

The Contractor shall not permit any of the Contractor's 
Personnel to maintain any temporary or permanent living 
quarters within the structures forming part of the Permanent 
Works. 

The Contractor shall at all times take all reasonable precautions 
to maintain the health and safety of the Contractor's Personnel. 
In collaboration with local health authorities, the Contractor 
shall ensure that medical staff, first aid facilities, sick bay and 
ambulance service are available at all times at the Site and at 
any accommodation for Contractor's and Employer's Personnel, 
and that suitable arrangements are made for all necessary Iwelfare and hygiene requirements and for the prevention of 
epidemics. iThe Contractor shall appoint an accident prevention officer at ~ 
the Site, responsible for maintaining safety and protection \ 

against accidents. This person shall be qualified for this 
responsibility, and shall have the authority to issue instructions 
and take protective measures to prevent accidents. Throughout 
the execution of the Works, the Contractor shall provide 
whatever is required by this person to exercise this 
responsibility and authority. 

The Contractor shall send, to the Engineer, details of any 
accident as soon as practicable after its occurrence. The 
Contractor shall maintain records and make reports concerning 
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health , safety and welfare of persons, and damage to property, 
as the Engineer may reasonably require. 

HIV-AIDS Prevention. The Contractor shall conduct an HIV­
AIDS awareness programme via an approved service provider, 
and shall undertake such other measures as are specified in this 
Contract to reduce the risk of the transfer of the HIV virus 
between and among the Contractor's Personnel and the local 
community, to promote early diagnosis and to assist affected 
individuals. 

The Contractor shall throughout the contract (including the 
Defects Notification Period): (i) conduct Information, Education 
and Consultation Communication (lEC) campaigns, at least 
every other month, addressed to all the Site staff and labour 
(including all the Contractor's employees, all Sub-Contractors 
and Consultants' employees, and all truck drivers and crew 
making deliveries to Site for construction activities) and to the 
immediate local communities, concerning the risks, dangers and 
impact, and appropriate avoidance behavior with respect to of 
Sexually Transmitted Diseases (STD)-or Sexually Transmitted 
Infections (STI) in general and HIV/AIDS in particular; (ii) 
provide male or female condoms for all Site staff and labour as 
appropriate; and (iii) provide for STI and HIV/AIDS screening, 
diagnosis, counseling and referral to a dedicated national STI 
and HIV/AIDS program, (unless otherwise agreed) of all Site 
staff and labour. 

The Contractor shall include in the program to be submitted for 
the execution of the Works under Sub-Clause 8.3 [Programme] 
an alleviation program for Site staff and labour and their 
families in respect of Sexually Transmitted Infections (STI) and 
Sexually Transmitted Diseases (STD) including HIV/AIDS. The 
STI, STD and HIV/AIDS alleviation program shall indicate 
when, how and at what cost the Contractor plans to satisfy the 
requirements of this Sub-Clause and the related specification. 
For each component, the program shall detail the resources to be 
provided or utilized and any related sub-contracting proposed. 
The program shall also include provision of a detailed cost 
estimate with supporting documentation. Payment to the 
Contractor for preparation and implementation this program 
shall not exceed the Provisional Sum dedicated for this purpose . 
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6.8 	 Contractor's 
Superintendence 

~ ; I 

6.9 	 Contractor's 
Personnel 

6.10 	 Records of 
Contractor's 
Personnel and 
Equipment 

6.11 	 Disorderly 
Conduct 

6.12 	 Foreign 
Personnel 

Throughout the execution of the Works, and as long thereafter 
as is necessary to fulfil the Contractor' s obligations, the 
Contractor shall provide all necessary superintendence to plan, 
arrange, direct, manage, inspect and test the work. 

Superintendence shall be given by a sufficient number of 
persons having adequate knowledge of the language for 
communications (defined in Sub-Clause 1.4 [Law and 
Language]) and ofthe operations to be carried out (including the 
methods and techniques required, the hazards likely to be 
encountered and methods of preventing accidents), for the 
satisfactory and safe execution of the Works. 

The Contractor' s Personnel shall be appropriately qualified, 
skilled and experienced in their respective trades or occupations. 
The Engineer may require the Contractor to remove (or cause to 
be removed) any person employed on the Site or Works, 
including the Contractor' s Representative if applicable, who: 

(a) persists in any misconduct or lack of care, 

(b) carries out duties incompetently or negligently, 

(c) fails to conform with any provisions of the Contract, or 

(d) persists in any conduct which is prejudicial 
health, or the protection of the environment. 

to safety, 

If appropriate, the Contractor shall then appoint (or cause to be 
appointed) a suitable replacement person. 

The Contractor shall submit, to the Engineer, details showing 
the number of each class of Contractor' s Personnel and of each 
type of Contractor' s Equipment on the Site. Details shall be 
submitted each calendar month, in a form approved by the 
Engineer, until the Contractor has completed all work which is 
known to be outstanding at the completion date stated in the 
Taking-Over Certificate for the Works. 

The Contractor shall at all times take all reasonable precautions 
to prevent any unlawful, riotous or disorderly conduct by or 
amongst the Contractor' s Personnel, and to preserve peace and 
protection of persons and property on and near the Site. 

The Contractor may bring in to the Country any foreign 
personnel who are necessary for the execution of the Works to 
the extent allowed by the applicable Laws. The Contractor shall 
ensure that these personnel are provided with the required 
residence visas and work permits. The Employer will , if 
requested by the Contractor, use his best endeavours in a timely 
and expeditious manner to assist the Contractor in obtaining any 
local, state, national, or government permission required for 
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bringing in the Contractor' s personnel. 

6.13 Supply of 
Foodstuffs 

6.14 Supply of Water 

6.15 Measures against 
Insect and Pest 
Nuisance 

6.16 Alcoholic Liquor 
or Drugs 

6.17 Arms and 
Ammunition 

The Contractor shall be responsible for the return of these 
personnel to the place where they were recruited or to their 
domicile. In the event of the death in the Country of any of these 
personnel or members of their families , the Contractor shall 
similarly be responsible for making the appropriate 
arrangements for their return or burial. 

The Contractor shall arrange for the provIsion of a sufficient 
supply of suitable food as may be stated in the Specification at 
reasonable prices for the Contractor's Personnel for the 
purposes of or in connection with the Contract. 

The Contractor shall , having regard to local conditions, provide 
on the Site an adequate supply of drinking and other water for 
the use ofthe Contractor ' s Personnel. 

The Contractor shall at all times take the necessary precautions 
to protect the Contractor's Personnel employed on the Site from 
insect and pest nuisance, and to reduce their danger to health. 
The Contractor shall comply with all the regulations of the local 
health authorities, including use of appropriate insecticide. 

The Contractor shall not, otherwise than in accordance with the 
Laws of the Country, import, sell, give barter or otherwise 
dispose of any alcoholic liquor or drugs, or pelmit or allow 
importation, sale, gift barter or disposal thereto by Contractor's 
Personnel. 

The Contractor shall not give, barter, or otherwise dispose of, to 
any person, any arms or ammunition of any kind, or allow 
Contractor's Personnel to do so. 
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6.18 

6.19 

Festivals and 
Religious 
Customs 

Funeral 
Arrangements 

t 

6.20 

6.21 

Prohibition of 
Forced or 
Compulsory 
Labour 

Prohibition of 
Harmful Child 
Labour 

~~~ 6.22 Employment 
Records of 
Workers 

7.1 Manner of 
Execution 

7_ 

~i~~ 

7.2 Samples 

'-~I\.•, 

The Contractor shall respect the Country's recognized festivals , 
days of rest and rei ig ious or other customs. 

The Contractor shall be responsible, to the extent required by local 
regulations, for making any funeral arrangements for any of his 
local employees who may die while engaged upon the Works. 

The contractor shall not employ "forced or compulsory labour" 
in any form . "Forced or compulsory labour" consists of all work 
or service, not voluntarily performed, that is extracted from an 
individual under threat of force or penalty. 

The Contractor shall not employ any child to perform any work 
that is economically exploitative, or is likely to be hazardous to, 
or to interfere with, the child's education, or to be harmful to the 
child's health or physical , mental , spiritual, moral , or social 
development. 

The Contractor shall keep complete and accurate records of the 
employment of labour at the Site. The records shall include the 
names, ages, genders, hours worked and wages paid to all 
workers. These records shall be summarized on a monthly basis 
and submitted to the Engineer, and these records shall be 
available for inspection by Auditors during normal working 
hours. These records shall be included in the details to be 
submitted by the Contractor under Sub-Clause 6.10 [Records of 
Contractor's Personnel and Equipment]. 

Plant, Materials and Workmanship 

The Contractor shall carry out the manufacture of Plant, the 
production and manufacture of Materials, and all other 
execution of the Works: 

(a) 	 in the manner (if any) specified in the Contract, 

(b) 	 in a proper workmanlike and careful manner, 111 

accordance with recognised good practice, and 

(c) 	 with properly equipped facilities and non-hazardous 
Materials, except as otherwise specified in the Contract. 

The Contractor shall submit the following samples of Materials, 
and relevant information, to the Engineer for consent prior to 
using the Materials in or for the Works: 

(a) 	 manufacturer' s standard samples of Materials and samples 
specified in the Contract, all at the Contractor' s cost, and 

(b) 	 additional samples instructed by the Engineer as a 
Variation. 

Each sample shall be labelled as to origin and intended use in s 
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7.3 Inspection 

7.4 Testing 

the Works. 

The Employer's Personnel shall at all reasonable times: 

(a) 	 have full access to all parts of the Site and to all places 
from which natural Materials are being obtained, and 

(b) 	 during production, manufacture and construction (at the 
Site and elsewhere), be entitled to examine, inspect, 
measure and test the materials and workmanship, and to 
check the progress of manufacture of Plant and production 
and manufacture of Materials. 

The Contractor shall give the Employer's Personnel full 
opportunity to carry out these activities, including providing 
access, facilities, permissions and safety equipment. No such 
activity shall relieve the Contractor from any obligation or 
responsibility. 

The Contractor shall give notice to the Engineer whenever any 
work is ready and before it is covered up, put out of sight, or 
packaged for storage or transport. The Engineer shall then either 
carry out the examination, inspection, measurement or testing 
without unreasonable delay, or promptly give notice to the 
Contractor that the Engineer does not require to do so . If the 
Contractor fails to give the notice, he shall, if and when required 
by the Engineer, uncover the work and thereafter reinstate and 
make good, all at the Contractor's cost. 

This Sub-Clause shall apply to all tests specified in the Contract, 
other than the Tests after Completion (if any). 

Except as otherwise specified in the Contract, the Contractor 
shall provide all apparatus, assistance, documents and other 
information, e lectricity, equipment, fuel, consumables, 
instruments, labour, materials, and suitably qualified and 
experienced staff, as are necessary to carry out the specified 
tests efficiently. The Contractor shall agree, with the Engineer, 
the time and place for the specified testing of any Plant, 
Materials and other parts of the Works. 

The Engineer may, under Clause 13 [Variations and 
Adjustments], vary the location or details of specified tests, or 
instruct the Contractor to carry out additional tests. If these 
varied or additional tests show that the tested Plant, Materials or 
workmanship is not in accordance with the Contract, the cost of 
carrying out this Variation shall be borne by the Contractor, 
notwithstanding other provisions of the Contract. 

The Engineer shall give the Contractor not less than 24 hours' 
notice of the Engineer's intention to attend the tests. If the 
Engineer does not attend at the time and place agreed, the 
Contractor may proceed with the tests, unless otherwise 
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7.S 	 Rejection 

7.6 	 Remedial Work 

instructed by the Engineer, and the tests shall then be deemed to 
have been made in the Engineer's presence. 

If the Contractor suffers delay and/or incurs Cost from 
complying with these instructions or as a result of a delay for 
which the Employer is responsible, the Contractor shall give 
notice to the Engineer and shall be entitled subject to Sub­
Clause 20.1 [Contractor' s Claims] to: 

(a) 	 an extension of time for any such delay, if completion is or 
will be delayed, under Sub-Clause 8.4 [Extension of Time 
for Completion] , and 

(b) 	 payment of any such Cost plus profit, which shall be 
included in the Contract Price. 

After receivIng this notice, the Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these matters. 

The Contractor shall promptly forward to the Engineer duly 
certified reports of the tests. When the specified tests have been 
passed, the Engineer shall endorse the Contractor' s test 
certificate, or issue a certificate to him, to that effect. If the 
Engineer has not attended the tests, he shall be deemed to have 
accepted the readings as accurate. 

If, as a result of an examination, inspection, measurement or 
testing, any Plant, Materials or workmanship is found to be 
defective or otherwise not in accordance with the Contract, the 
Engineer may reject the Plant, Materials or workmanship by 
giving notice to the Contractor, with reasons. The Contractor 
shall then promptly make good the defect and ensure that the 
rejected item complies with the Contract. 

If the Engineer requires this Plant, Materials or workmanship to 
be retested, the tests shall be repeated under the same terms and 
conditions. If the rejection and retesting cause the Employer to 
incur additional costs, the Contractor shall subject to Sub-Clause 
2.5 [Employer's Claims] pay these costs to the Employer. 

Notwithstanding any previous test or certification, the Engineer 
may instruct the Contractor to: 

(a) 	 remove from the Site and replace any Plant or Materials 
which is not in accordance with the Contract, 

(b) 	 remove and re-execute any other work which is not In 
accordance with the Contract, and 

(c) 	 execute any work which is urgently required for the safety 
of the Works, whether because of an accident,~, 
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unforeseeable event or otherwise. 

The Contractor shall comply with the instruction within a 
reasonable time, which shall be the time (if any) specified in the 
instruction, or immediately if urgency is specified under sub­
paragraph (c). 

If the Contractor fails to comply with the instruction, the 
Employer shall be entitled to employ and pay other persons to 
carry out the work. Except to the extent that the Contractor 
would have been entitled to payment for the work, the 
Contractor shall subject to Sub-Clause 2.5 [Employer's Claims] 
pay to the Employer all costs arising from this failure. 

Except otherwise specified in the Contract, each item of Plant 
and Materials shall, to the extent consistent with the Laws of the 
Country, become the property of the Employer at whichever is 
the earlier of the following times, free from liens and other 
encumbrances: 

(a) when it is incorporated in the Works; 

(b) when the Contractor is paid the corresponding value of the 
Plant and Materials under Sub-Clause 8.10 [Payment for 
Plant and Materials in Event of Suspension]. 

Unless otherwise stated in the Specification, the Contractor shall 
pay all royalties, rents and other payments for: 

(a) natural Materials obtained from outside the Site, and 

(b) the disposal of material from demolitions and excavations 
and of other surplus material (whether natural or man­
made), except to the extent that disposal areas within the 
Site are specified in the Contract. 

8. Commencement, Delays and Suspension 

Commencement Except otherwise specified in the Particular Conditions, the 
Commencement Date shall be the date at which the following 
precedent conditions have all been fulfilled and the Engineer's 
instruction recording the agreement of both Parties on such 
fulfilment and instructing to commence the Works is received 
by the Contractor: 

I 
7.7 Ownership of 

Plant and 
Materials 

7.8 Royalties 

8.1 
of Works 

(a) 	 signature of the Contract Agreement by both Parties, and 
if required, approval of the Contract by relevant 
authorities in the Country; 

(b) 	 delivery to the Contractor of reasonable evidence of the 
Employer's Financial arrangements (under Sub-Clause 
2.4 [Employer's Financial Arrangements]) 
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"'j 8.2 	 Time for 
Completion 

8.3 	 Programme 

:' 
l'~:; 

(c) 	 except if otherwise specified in the Contract Data, 
possession of the Site given to the Contractor together 
with such permiss ion(s) under (a) of Sub-Clause 1.13 
[Compliance with Laws] as required for the 
commencement of the Works; and 

(d) 	 receipt by the Contractor of the Advance Payment under 
Sub-Clause 14.2 [Advance Payment] provided that the 
corresponding bank guarantee has been delivered by the 
Contractor. 

(e) 	 Jf the said Engineer's instruction is not received by the 
Contractor within 180 days from his receipt of the Letter 
of Acceptance, the Contractor shall be entitled to 
terminate the Contract under Sub-Clause 16.2 
[Term ination by Contractor). 

The Contractor shall commence the execution of the Works as 
soon as is reasonably practicable after the Commencement Date, 
and shall then proceed with the Works with due expedition and 
without delay. 

The Contractor shall complete the whole of the Works, and each 
Section (if any), within the Time for Completion for the Works 
or Section (as the case may be), including: 

(a) 	 achieving the passing of the Tests on Completion, and 

(b) 	 completing all work which is stated in the Contract as 
being required for the Works or Section to be considered 
to be completed for the purposes of taking-over under Sub­
Clause 10.1 [Taking Over of the Works and Sections). 

The Contractor shall submit a detailed time programme to the 
Engineer within 28 days after receiving the notice under Sub­
Clause 8.1 [Commencement of Works). The Contractor shall 
also submit a revised programme whenever the previous 
programme is inconsistent with actual progress or with the 
Contractor's obligations. Each programme shall include: 

(a) 	 the order in which the Contractor intends to carry out the 
Works, including the anticipated timing of each stage of 
design (if any), Contractor's Documents, procurement, 
manufacture of Plant, delivery to Site, construction, 
erection and testing, 

(b) 	 each of these stages for work by each nominated 
Subcontractor (as defined in Clause 5 [Nominated 
Subcontractors )), 

(c) 	 the sequence and timing of inspections and tests specified 
in the Contract, and 

.~ 
" 
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8.4 	 Extension of 
Time for 
Completion 

(d) 	 a supporting report which includes: 

(i) 	 a general description of the methods which the 
Contractor intends to adopt, and of the major stages, 
in the execution of the Works, and 

(ii) 	 details showing the Contractor's reasonable estimate 
of the number of each class of Contractor' s Personnel 
and of each type of Contractor ' s Equipment, required 
on the Site for each major stage. 

Unless the Engineer, within 21 days after receiving a 
programme, gives notice to the Contractor stating the extent to 
which it does not comply with the Contract, the Contractor shall 
proceed in accordance with the programme, subject to his other 
obligations under the Contract. The Employer' s Personnel shall 
be entitled to rely upon the programme when planning their 
activities. 

The Contractor shall promptly give notice to the Engineer of 
specific probable future events or circumstances which may 
adversely affect the work, increase the Contract Price, or delay 
the execution of the Works. The Engineer may require the 
Contractor to submit an estimate of the anticipated effect of the 
future event or circumstances, and/or a proposal under Sub­
Clause 13.3 [Variation Procedure]. 

If, at any time, the Engineer gives notice to the Contractor that a 
programme fails (to the extent stated) to comply with the 
Contract or to be consistent with actual progress and the 
Contractor' s stated intentions, the Contractor shall submit a 
revised programme to the Engineer in accordance with this Sub­
Clause. 

The Contractor shall be entitled subject to Sub-Clause 20.1 
[Contractor's Claims] to an extension of the Time for 
Completion if and to the extent that completion for the purposes 
of Sub-Clause 10.1 [Taking-Over of the Works and Sections] is 
or will be delayed by any of the following causes: 

(a) 	 a Variation (unless an adjustment to the Time for 
Completion has been agreed under Sub-Clause 13.3 
[Variation Procedure]) or other substantial change in the 
quantity of an item of work included in the Contract, 

(b) 	 a cause of delay giving an entitlement to extension of time 
under a Sub-Clause of these Conditions, 

(c) 	 exceptionally adverse climatic conditions, 

(d) 	 Unforeseeable shortages in the availability of personnel or 
Goods caused by epidemic or governmental actions, or 
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(e) any delay, impediment or prevention caused by or 
attributable to the Employer, the Employer's Personnel, or 
the Employer's other contractors. 

If the Contractor considers himself to be entitled to an extension 

,~;!: 

of the Time for Completion, the Contractor shall give notice to 
the Engineer in accordance with Sub-Clause 20.1 [Contractor's 
Claims]. When determining each extension of time under Sub­
Clause 20.1, the Engineer shall review previous determinations 
and may increase, but shall not decrease, the total extension of 
time. 

8.S Delays Caused by 
Authorities 

Ifthe following conditions apply, namely: 

(a) the Contractor has diligently followed the procedures laid 
down by the relevant legally constituted public authorities 
in the Country, 

(b) these authorities delay 
and 

or disrupt the Contractor's work, 

(c) the delay or disruption was Unforeseeable, 

then this delay or disruption will be considered as a cause of 
delay under sub-paragraph (b) of Sub-Clause 8.4 [Extension of 
Time for Completion]. 

8.6 Rate of Progress If, at any time: 

(a) actual progress is too slow to complete within the Time for 
Completion, and/or 

(b) progress has fallen (or will fall) behind the 
programme under Sub-Clause 8.3 [Programme], 

current 

j 

other than as a result of a cause listed in Sub-Clause 8.4 
[Extension of Time for Completion], then the Engineer may 
instruct the Contractor to submit, under Sub-Clause 8.3 
[Programme], a revised programme and supporting report 
describing the revised methods which the Contractor proposes 
to adopt in order to expedite progress and complete within the 
Time for Completion. 

Unless the Engineer notifies otherwise, the Contractor shall 
adopt these revised methods, which may require increases in the 
working hours and/or in the numbers of Contractor's Personnel 
and/or Goods, at the risk and cost of the Contractor. If these 
revised methods cause the Employer to incur additional costs, 
the Contractor shall subject to notice under Sub-Clause 2.5 
[Employer' s Claims] pay these costs to the Employer, in 
addition to delay damages (if any) under Sub-Clause 8.7 [Delay 
Damages] below. 
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8.7 	 Delay Damages 

8.8 	 Suspension of 
Work 

8.9 	 Consequences of 
Suspension 

Additional costs of revi sed methods, including acceleration 
measures, instructed by the Engineer to reduce delays resulting 
from causes listed under Sub-Clause 8.4 [Extension of Time for 
Completion] shall be paid by the Employer, without generating, 
however, any other additional payment benefit to the 
Contractor. 

If the Contractor fails to comply with Sub-Clause 8.2 [Time for 
Completion], the Contractor shall be subject to notice under Sub­
Clause 2.5 [Employer's Claims] pay delay damages to the 
Employer for this default. These delay damages shall be the sum 
stated in the Contract Data, which shall be paid for every day 
which shall elapse between the relevant Time for Completion and 
the date stated in the Taking-Over Certificate. However, the total 
amount due under this Sub-Clause shall not exceed the maximum 
amount of delay damages (if any) stated in the Contract Data. 

These delay damages shall be the only damages due from the 
Contractor for such default, other than in the event of 
termination under Sub-Clause 15.2 [Termination by Employer] 
prior to completion of the Works. These damages shall not 
relieve the Contractor from his obligation to complete the 
Works, or from any other duties, obligations or responsibilities 
which he may have under the Contract. 

The Engineer may at any time instruct the Contractor to suspend 
progress of part or all of the Works. During such suspension, the 
Contractor shall protect, store and secure such part or the Works 
against any deterioration, loss or damage. 

The Engineer may also notify the cause for the suspension. If 
and to the extent that the cause is notified and is the 
responsibility of the Contractor, the following Sub-Clauses 8.9 
[Consequences of Suspension], 8.10 [Payment for Plant and 
Materials in Event of Suspension] and 8.11 [Prolonged 
Suspension] shall not apply. 

If the Contractor suffers delay and/or incurs Cost from 
complying with the Engineer's instructions under Sub-Clause 
8.8 [Suspension of Work] and/or from resuming the work, the 
Contractor shall give notice to the Engineer and shall be entitled 
subject to Sub-Clause 20.1 [Contractor's Claims] to: 

(a) 	 an extension of time for any such delay, if completion is or 
will be delayed, under Sub-Clause 8.4 [Extension of Time 
for Completion], and 

(b) 	 payment of any such Cost, which shall be included in the 
Contract Price. 

After receiving this notice, the Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or if· 
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8.10 Payment for 
Plant and 
Materials in 
Event of 
Suspension 

8.11 Prolonged 
Suspension 

8.12 Resumption of 
Work 

~;';.:'
~!~ 

determ ine these matters. 

The Contractor shall not be entitled to an extension of time for, 
or to payment of the Cost incurred in , making good the 
consequences of the Contractor's faulty design, workmanship or 
materials, or of the Contractor's failure to protect, store or 
secure in accordance with Sub-Clause 8.8 [Suspension of 
Work]. 

The Contractor shall be entitled to payment of the value (as at 
the date of suspension) of Plant and/or Materials which have not 
been delivered to Site, if: 

(a) 	 the work on Plant or delivery of Plant and/or Materials has 
been suspended for more than 28 days, and 

(b) 	 the Contractor has marked the Plant and/or Materials as the ~ Employer' s property in accordance with the Engineer's 

instructions. 

I~ 

r: 

If the suspension under Sub-Clause 8.8 [Suspension of Work] 
has continued for more than 84 days, the Contractor may request 
the Engineer's permission to proceed. If the Engineer does not 
give permission within 28 days after being requested to do so, 
the Contractor may, by giving notice to the Engineer, treat the 
suspension as an omission under Clause 13 [Variations and 
Adjustments] of the affected part of the Works. If the suspension 
affects the whole of the Works, the Contractor may give notice 
of termination under Sub-Clause 16.2 [Termination by 
Contractor] . 

After the permission or instruction to proceed is given, the 
Contractor and the Engineer shall jointly examine the Works 
and the Plant and Materials affected by the suspension. The 
Contractor shall make good any deterioration or defect in or loss 
of the Works or Plant or Materials, which has occurred during 
the suspension after receiving from the Engineer an instruction 
to this effect under Clause I3 [Variations and Adjustments]. 
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9.1 Contractor's 
Obligations 

9.2 	 Delayed Tests 

9.3 	 Retesting 

9.4 	 Failure to Pass 
Tests on 
Completion 

,-, 

9. Tests on Completion 

The Contractor shall carry out the Tests on Completion in 
accordance with this Clause and Sub-Clause 7.4 [Testing], after 
providing the documents in accordance with sub-paragraph (d) 
of Sub-Clause 4.1 [Contractor's General Obligations]. 

The Contractor shall give to the Engineer not less than 21 days ' 
notice of the date after which the Contractor will be ready to 
carry out each of the Tests on Completion. Unless otherwise 
agreed, Tests on Completion shall be carried out within 14 days 
after this date, on such day or days as the Engineer shall 
instruct. 

In cons idering the results of the Tests on Completion, the 
Engineer shall make allowances for the effect of any use of the 
Works by the Employer on the performance or other 
characteristics of the Works. As soon as the Works, or a Section, 
have passed any Tests on Completion, the Contractor shall 
submit a certified report of the results of these Tests to the 
Engineer. 

If the Tests on Completion are being unduly delayed by the 
Employer, Sub-Clause 7.4 [Testing] (fifth paragraph) andlor 
Sub-Clause 10.3 [Interference with Tests on Completion] shall 
be applicable. 

If the Tests on Completion are being unduly delayed by the 
Contractor, the Engineer may by notice require the Contractor to 
carry out the Tests within 21 days after receiving the notice. The 
Contractor shall carry out the Tests on such day or days within 
that period as the Contractor may fix and of which he shall give 
notice to the Engineer. 

If the Contractor fails to carry out the Tests on Completion 
within the period of 21 days, the Employer' s Personnel may 
proceed with the Tests at the risk and cost of the Contractor. The 
Tests on Completion shall then be deemed to have been carried 
out in the presence of the Contractor and the results of the Tests 
shall be accepted as accurate. 

If the Works, or a Section, fail to pass the Tests on Completion, 
Sub-Clause 7.5 [Rejection] shall apply, and the Engineer or the 
Contractor may require the failed Tests, and Tests on 
Completion on any related work, to be repeated under the same 
terms and conditions. 

If the Works, or a Section, fail to pass the Tests on Completion 
repeated under Sub-Clause 9.3 [Retesting] , the Engineer shall be 
entitled to: 

f~ 
(a) 	 order further repetition of Tests on Completion under Sub­

Clause 9.3; 

... .. 
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10.1 	 Taking Over of 
the Works and 
Sections 

•...) 

!,,~. 

(b) 	 if the failure deprives the Employer of substantially the 
whole benefit of the Works or Section, reject the Works or 
Section (as the case may be), in which event the Employer 
shall have the same remedies as are provided in sub­
paragraph (c) of Sub-Clause 11.4 [Failure to Remedy 
Defects]; or 

(c) 	 issue a Taking-Over Certificate, if the Employer so requests. 

In the event of sub-paragraph (c), the Contractor shall proceed 
in accordance with all other obligations under the Contract, and 
the Contract Price shall be reduced by such amount as shall be 
appropriate to cover the reduced value to the Employer as a 
result of this failure. Unless the relevant reduction for this 
failure is stated (or its method of calculation is defined) in the 
Contract, the Employer may require the reduction to be (i) 
agreed by both Parties (in full satisfaction of this failure only) 
and paid before this Taking-Over Certificate is issued, or (ii) 
determined and paid under Sub-Clause 2.5 [Employer' s Claims] 
and Sub-Clause 3.5 [Determinations]. 

10. Employer's Taking Over 

Except as stated in Sub-Clause 9.4 [Failure to Pass Tests on 
Completion], the Works shall be taken over by the Employer 
when (i) the Works have been completed in accordance with the 
Contract, including the matters described in Sub-Clause 8.2 
[Time for Completion] and except as allowed in sub-paragraph 

I 


i 

I 


(a) below, and (ii) a Taking-Over Certificate for the Works has ~ 

been issued, or is deemed to have been issued in accordance 

with this Sub-Clause. 


The Contractor may apply by notice to the Engineer for a 

Taking-Over Certificate not earlier than 14 days before the 

Works will, in the Contractor's opinion, be complete and ready 

for taking over. If the Works are divided into Sections, the 

Contractor may similarly apply for a Taking-Over Certificate 

for each Section. 


The Engineer shall, within 28 days after receiving the 

Contractor' s application : 

'~ 


(a) 	 issue the Taking-Over Certificate to the Contractor, stating 
the date on which the Works or Section were completed in I
accordance with the Contract, except for any minor 

outstanding work and defects which will not substantially 

affect the use of the Works or Section for their intended 
 I

~purpose (either until or whilst this work is completed and 

these defects are remedied); or ~ 


(b) 	 reject the application, giving reasons and specifying the r 
~work required to be done by the Contractor to enable the ~ 
" 

Taking-Over Certificate to be issued. The Contractor shall 

I 

~ 
1 
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10.2 	 Taking Over of 
Parts of the 
Works 

then complete this work before issuing a further notice 

under this Sub-Clause. 


If the Engineer fails either to issue the Taking-Over Certificate 
or to reject the Contractor's application within the period of 28 
days, and if the Works or Section (as the case may be) are 
substantially in accordance with the Contract, the Taking-Over 
Certificate shall be deemed to have been issued on the last day 
of that period. 

The Engineer may, at the sole discretion of the Employer, issue 
a Taking-Over Certificate for any part of the Permanent Works. 

The Employer shall not use any part of the Works (other than as 
a temporary measure which is either specified in the Contract or 
agreed by both Parties) unless and until the Engineer has issued 
a Taking-Over Certificate for this part. However, if the 
Employer does use any part of the Works before the Taking­
Over Certificate is issued: 

(a) 	 the part which is used shall be deemed to have been taken 
over as from the date on which it is used, 

(b) 	 the Contractor shall cease to be liable for the care of such 
part as from this date, when responsibility shall pass to the 
Employer, and 

(c) 	 if requested by the Contractor, the Engineer shall issue a 
Taking-Over Certificate for this part. 

After the Engineer has issued a Taking-Over Certificate for a 
part of the Works, the Contractor shall be given the earliest 
opportunity to take such steps as may be necessary to carry out 
any outstanding Tests on Completion. The Contractor shall 
carry out these Tests on Completion as soon as practicable 
before the expiry date of the relevant Defects Notification 
Period. 

If the Contractor incurs Cost as a result of the Employer taking 
over and/or using a part of the Works, other than such use as is 
specified in the Contract or agreed by the Contractor, the 
Contractor shall (i) give notice to the Engineer and (ii) be 
entitled subject to Sub-Clause 20.1 [Contractor's Claims] to 
payment of any such Cost plus profit, which shall be included in 
the Contract Price. After receiving this notice, the Engineer shall 
proceed in accordance with Sub-Clause 3.5 [Determinations] to 
agree or determine this Cost and profit. 

If a Taking-Over Certificate has been issued for a part of the 
Works (other than a Section), the delay damages thereafter for 
completion of the remainder of the Works shall be reduced. 
Similarly, the delay damages for the remainder of the Section (if 
any) in which this part is included shall also be reduced. For any 
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10.3 	 Interference with 
Tests on 

!
A!' 

':it
',' Completion 

10.4 	 Surfaces 
Requiring 
Reinstatement 

period of delay after the date stated in this Taking-Over 
Certificate, the proportional reduction in these delay damages 
shall be calculated as the proportion which the value of the part 
so certified bears to the value of the Works or Section (as the 
case may be) as a whole. The Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these proportions. The provisions of this paragraph 
shall only apply to the daily rate of delay damages under Sub­
Clause 8.7 [Delay Damages] , and shall not affect the maximum 
amount of these damages. 

If the Contractor is prevented, for more than 14 days, from 
carrying out the Tests on Completion by a cause for which the 
Employer is responsible, the Employer shall be deemed to have 
taken over the Works or Section (as the case may be) on the date 
when the Tests on Completion would otherwise have been 
completed. 

The Engineer shall then issue a Taking-Over Certificate 
accordingly, and the Contractor shall carry out the Tests on 
Completion as soon as practicable, before the expiry date of the 
Defects Notification Period. The Engineer shall require the 
Tests on Completion to be carried out by giving 14 days' notice 
and in accordance with the relevant provisions of the Contract. 

If the Contractor suffers delay and/or incurs Cost as a result of 
this delay in carrying out the Tests on Completion, the 
Contractor shall give notice to the Engineer and shall be entitled 
subject to Sub-Clause 20.1 [Contractor' s Claims] to: 

(a) 	 an extension of time for any such delay, if completion is or 
will be delayed, under Sub-Clause 8.4 [Extension of Time 
for Completion], and 

(b) 	 payment of any such Cost plus profit, which shall be 
included in the Contract Price. 

After recervlllg this notice, the Engineer shall proceed III 

accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these matters. 

Except as otherwise stated in a Taking-Over Certificate, a 
certificate for a Section or part of the Works shall not be deemed 
to certify completion of any ground or other surfaces requiring 
reinstatement. 

, 
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11.1 	 Completion of 
Outstanding 
Work and 
Remedying 
Defects 

11.2 Cost of 
Remedying 
Defects 

11.3 Extension of 
Defects 
Notification 
Period 

11. Defects Liability 

In order that the Works and Contractor 's Documents, and each 
Section, shall be in the condition required by the Contract (fair 
wear and tear excepted) by the expiry date of the relevant 
Defects Notification Period or as soon as practicable thereafter, 
the Contractor shal1: 

(a) complete any work which is outstanding on the date stated 
in a Taking-Over Certificate, within such reasonable time 
as is instructed by the Engineer, and 

(b) execute all work required to remedy defects or damage, as 
may be notified by (or on behalf of) the Employer on or 
before the expiry date of the Defects Notification Period 
for the Works or Section (as the case may be). 

If a defect appears or damage occurs, the Contractor shal1 be 
notified accordingly, by (or on behalf of) the Employer. 

Al1 work referred to in sub-paragraph (b) of Sub-Clause 11.1 
[Completion of Outstanding Work and Remedying Defects] 
shal1 be executed at the risk and cost of the Contractor, if and to 
the extent that the work is attributable to: I 
(a) any design for which the Contractor is responsible, 

(b) Plant, Materials or workmanship not being in accordance 
with the Contract, or 

(c) failure by 
obligation. 

the Contractor to comply with any other 

If and to the extent that such work is attributable to any other 
cause, the Contractor shal1 be notified promptly by (or on behalf 
of) the Employer and Sub-Clause 13.3 [Variation Procedure] 
sha11 apply. 

The Employer sha1l be entitled subject to Sub-Clause 2.5 
[Employer's Claims] to an extension of the Defects Notification 
Period for the Works or a Section if and to the extent that the 
Works, Section or a major item of Plant (as the case may be, and 
after taking over) cannot be used for the purposes for which they 
are intended by reason of a defect or by reason of a damage 
attributable to the Contractor. However, a Defects Notification 
Period sha1l not be extended by more than two years. 

";:1 
:::, 

If delivery and/or erection of Plant and/or Materials was 
suspended under Sub-Clause 8.8 [Suspension of Work] or Sub­
Clause 16.1 [Contractor's Entitlement to Suspend Work], the 
Contractor's obligations under this Clause sha1l not apply to any 
defects or damage occurring more than two years after the 

1471733!JillA@1 
2-56 

'-,;';1 	 :li<C fPvn xOMoAA

" (~ JJ 



----. 

11.4 	 Failure to 
Remedy Defects 

11.5 	 Removal of 
Defective Work 

11.6 	 Further Tests 

t::,
'.i!!" 

Defects Notification Period for the Plant and/or Materials would 
otherwise have expired. 

If the Contractor fails to remedy any defect or damage within a 
reasonable time, a date may be fixed by (or on behalf of) the 
Employer, on or by which the defect or damage is to be remedied. 
The Contractor shall be given reasonable notice ofthis date. 

If the Contractor fails to remedy the defect or damage by this 
notified date and this remedial work was to be executed at the 
cost of the Contractor under Sub-Clause 11,2 [Cost of 
Remedying Defects], the Employer may (at his option): 

(a) 	 carry out the work himself or by others, in a reasonable 

~ 
".' 

~ 

~ 
~ 

~ manner and at the Contractor's cost, but the Contractor 

shall have no responsibility for this work; and the 

Contractor shall subject to Sub-Clause 2.5 [Employer' s 

Claims] pay to the Employer the costs reasonably incurred 

by the Employer in remedying the defect or damage; 


(b) 	 require the Engineer to agree or determine a reasonable I 
reduction in the Contract Price in accordance with Sub­	 ~ 
Clause 3.5 [Determinations]; or 

(c) 	 if the defect or damage deprives the Employer of 
substantially the whole benefit of the Works or any major 
part of the Works, terminate the Contract as a whole, or in 
respect of such major part which cannot be put to the 
intended use. Without prejudice to any other rights, under 
the Contract or otherwise, the Employer shall then be 
entitled to recover all sums paid for the Works or for such 
part (as the case may be), plus financing costs and the cost 
of dismantling the same, clearing the Site and returning 
Plant and Materials to the Contractor. 

If the defect or damage cannot be remedied expeditiously on the 
Site and the Employer gives consent, the Contractor may 
remove from the Site for the purposes of repair such items of 
Plant as are defective or damaged. This consent may require the 
Contractor to increase the amount of the Performance Security 
by the full replacement cost of these items, or to provide other 
appropriate security. 

I f the work of remedying of any defect or damage may affect 
the performance of the Works, the Engineer may require the 
repetition of any of the tests described in the Contract. The 
requirement shall be made by notice within 28 days after the 
defect or damage is remedied. 

These tests shall be carried out in accordance with the terms 
applicable to the previous tests, except that they shall be carried 
out at the risk and cost of the Party liable, under Sub-Clause 
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11.2 [Cost of Remedying Defects], for the cost of the remedial 
work. 

Until the Performance Certificate has been issued, the 
Contractor shall have such right of access to the Works as is 
reasonably required in order to comply with this Clause, except 
as may be inconsistent with the Employer's reasonable security 
restrictions. 

The Contractor shall, if required by the Engineer, search for the 
cause of any defect, under the direction of the Engineer. Unless 
the defect is to be remedied at the cost of the Contractor under 
Sub-Clause 11.2 [Cost of Remedying Defects], the Cost of the 
search plus profit shall be agreed or determined by the Engineer 
in accordance with Sub-Clause 3.5 [Determinations] and shall 
be included in the Contract Price. 

Performance of the Contractor's obligations shall not be 
considered to have been completed until the Engineer has issued 
the Performance Certificate to the Contractor, stating the date on 
which the Contractor completed his obligations under the 
Contract. 

The Engineer shall issue the Performance Certificate within 28 
days after the latest of the expiry dates of the Defects 
Notification Periods, or as soon thereafter as the Contractor has 
supplied all the Contractor's Documents and completed and 
tested all the Works, including remedying any defects. A copy 
of the Performance Certificate shall be issued to the Employer. 

Only the Performance Certificate shall be deemed to constitute 
acceptance of the Works. 

After the Performance Certificate has been issued, each Party 
shall remain liable for the fulfilment of any obligation which 
remains unperformed at that time. For the purposes of 
determining the nature and extent of unperformed obligations, 

I 

11.7 	 Right of Access 

11.8 	 Contractor to 
Search 

11.9 	 Performance 
Certificate 

11.10 Unfulfilled 
Obligations 

11.11 Clearance of Site 

the Contract shall be deemed to remain in force. 

Upon receiving the Performance Certificate, the Contractor shall 
remove any remaining Contractor's Equipment, surplus 
material , wreckage, rubbish and Temporary Works from the 
Site. 

If all these items have not been removed within 28 days after 
receipt by the Contractor of the Performance Certificate, the 
Employer may sell or otherwise dispose of any remaining items. 
The Employer shall be entitled to be paid the costs incurred in 
connection with, or attributable to, such sale or disposal and 
restoring the Site. 

Any balance of the moneys from the sale shall be paid to the 
Contractor. If these moneys are less than the Employer's costs, 
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12.1 	 Works to be 
Measured 

b.,
I"··",~, 

12.2 	 Method of 
Measurement 

""",, 
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the Contractor shall pay the outstanding balance to the 
Employer. 

12. Measurement and Evaluation 

The Works shall be measured, and valued for payment, in 
accordance with this Clause. The Contractor shall show in each 
application under Sub-Clauses 14.3 [Application for Interim 
Payment Certificates], 14.10 [Statement at Completion], and 
14.1 1 [Application for Final Payment Certificate] the quantities 
and other particulars detailing the amounts which he considers 
to be entitled under the Contract. 

Whenever the Engineer requires any part of the Works to be 
measured, reasonable notice shall be given to the Contractor's 
Representative, who shall: 

(a) promptly either 
representative to 
measurement, and 

attend 
assist 

or 
the 

send 
Engineer 

another 
in m

qualified 
aking the 

(b) 	 supply any particulars requested by the Engineer. 

If the Contractor fails to attend or send a representative, the 
measurement made by (or on behalf of) the Engineer shall be 
accepted as accurate. 

Except as otherwise stated in the Contract, wherever any 
Permanent Works are to be measured from records, these shall 
be prepared by the Engineer. The Contractor shall, as and when ,.~ 

~ 
requested, attend to examine and agree the records with the ~ Engineer, and shall sign the same when agreed. If the Contractor ~ does not attend, the records shall be accepted as accurate. 

~ 
If the Contractor examines and disagrees the records, and/or 
does not sign them as agreed, then the Contractor shall give 
notice to the Engineer of the respects in which the records are 
asserted to be inaccurate. After receiving this notice, the 
Engineer shall review the records and either confirm or vary 
them and certify the payment of the undisputed part. If the 
Contractor does not so give notice to the Engineer within 14 
days after being requested to examine the records, they shall be 
accepted as accurate. 

Except as otherwise stated in the Contract and notwithstanding 
local practice: 

measurement shall be made of the net actual quantity of each 
item of the Permanent Works, and 

the method of measurement shall be in accordance with the Bill 
of Quantities or other applicable Schedules. 
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12.3 Evaluation Except as otherwise stated in the Contract, the Engineer shall 
proceed in accordance with Sub-Clause 3.5 [Determinations] to 
agree or determine the Contract Price by evaluating each item of 
work, applying the measurement agreed or determined in 
accordance with the above Sub-Clauses 12.1 [Works to be 
Measured] and 12.2 [Method of Measurement] and the 
appropriate rate or price for the item. 

For each item of work, the appropriate rate or price for the item 
shall be the rate or price specified for such item in the Contract 
or, if there is no such item, specified for similar work. 

Any item of work included in the Bill of Quantities for which no 
rate or price was specified shall be considered as included in 
other rates and prices in the Bill of Quantities and will not be 
paid for separately. 

However, a new rate or price shall be appropriate for an item of 
work if: 

(a) 

(i) the measured quantity of the item is changed by more 
than 25% from the quantity of this item in the Bill of 
Quantities or other Schedule, 

(ii) this change in quantity multiplied by such specified 
rate for this item exceeds 0.25% of the Accepted 
Contract Amount, 

(iii) 	 this change in quantity directly changes the Cost per 
unit quantity of this item by more than 1%, and 

(iv) 	 this item is not specified in the Contract as a "fixed 
rate item"; 

or 

(b) 

(i) 	 the work is instructed under Clause 13 [Variations 
and Adjustments], 

(ii) 	 no rate or price is specified in the Contract for this 
item, and 

(iii) 	 no specified rate or price is appropriate because the 
item of work is not of similar character, or is not 
executed under similar conditions, as any item in the 
Contract. 

Each new rate or price shall be derived from any relevant rates 
or prices in the Contract, with reasonable adjustments to take 

-~ 
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12.4 	 Omissions 

b';' 

13.1 	 Right to Vary 

i"'1 
~,~~ 
rs1ill 

account of the matters described in sub-paragraph (a) and/or (b), 
as appl icable. I f no rates or prices are relevant for the derivation 
of a new rate or price, it shall be derived from the reasonable 
Cost of executing the work, together with profit, taking account 
of any other relevant matters. 

Until such time as an appropriate rate or price is agreed or 
determined, the Engineer shall determine a provisional rate or 
price for the purposes of Interim Payment Certificates as soon as 
the concerned Works commences. 

Whenever the omission of any work forms part (or all) of a 
Variation, the value of which has not been agreed, if: 

(a) 	 the Contractor will incur (or has incurred) cost which, if 
the work had not been omitted, would have been deemed 
to be covered by a sum forming part of the Accepted 
Contract Amount; 

(b) 	 the omission ofthe work will result (or has resulted) in this 
sum not forming part of the Contract Price; and 

(c) this cost is not deemed to be included in the evaluation of 
any substituted work; 

then the Contractor shall give notice to the Engineer 
accordingly, with supporting particulars. Upon receiving this 
notice, the Engineer shall proceed in accordance with Sub­
Clause 3.5 [Determinations] to agree or determine this cost, 
which shall be included in the Contract Price. 

13. Variations and Adjustments 

Variations may be initiated by the Engineer at any time prior to 
issuing the Taking-Over Certificate for the Works, either by an ti 

~ 
instruction or by a request for the Contractor to submit a proposal. 

The Contractor shall execute and be bound by each Variation, 
unless the Contractor promptly gives notice to the Engineer 
stating (with supporting particulars) that (i) the Contractor 
cannot readily obtain the Goods required for the Variation, or 
(ii) such Variation triggers a substantial change in the sequence 
or progress of the Works. Upon receiving this notice, the 
Engineer shall cancel, confirm or vary the instruction. 

Each Variation may include: 

(a) 	 changes to the quantities of any item of work included in 
the Contract (however, such changes do not necessarily 
constitute a Variation), 

(b) 	 changes to the quality and other characteristics of any item 

I 

I
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of work, 

(c) 	 changes to the levels, positions and/or dimensions of any 
part of the Works, 

(d) 	 omIssIon of any work unless it is to be carried out by 
others, 

(e) 	 any additional work, Plant, Materials or services necessary 
for the Permanent Works, including any associated Tests 
on Completion, boreholes and other testing and 
exploratory work, or 

(f) 	 changes to the sequence or timing of the execution of the 
Works. 

The 	 Contractor shall not make any alteration and/or 
modification of the 	 Permanent Works, unless and until the 
Engineer instructs or approves a Variation. 

13.2 	 Value The Contractor may, at any time, submit to the Engineer a written 
Engineering 	 proposal which (in the Contractor's opinion) will, if adopted, (i) 


accelerate completion, (ii) reduce the cost to the Employer of 

executing, maintaining or operating the Works, (iii) improve the 

efficiency or value to the Employer of the completed Works, or 

(iv) otherwise be of benefit to the Employer. 

The proposal shall be prepared at the cost of the Contractor and 
shall include the items listed in Sub-Clause 13.3 [Variation 
Procedure]. 

If a proposal, which is approved by the Engineer, includes a 
change in the design of part of the Permanent Works, then 
unless otherwise agreed by both Parties: 

(a) 	 the Contractor shall design this part, 

(b) 	 sub-paragraphs (a) to (d) of Sub-Clause 4.1 [Contractor's 
General Obligations] shall apply, and 

(c) 	 if this change results in a reduction in the contract value of 
this part, the Engineer shall proceed in accordance with 
Sub-Clause 3.5 [Determinations] to agree or determine a 
fee, which shall be included in the Contract Price. This fee 

:'1
shall be half (50%) of the difference between the following 
amounts: 

(i) 	 such reduction in contract value, resulting from the 
change, excluding adjustments under Sub-Clause 
13.7 [Adjustments for Changes in Legislation] and 
Sub-Clause 13.8 [Adjustments for Changes in 
Cost],and 

(ii) 	 the reduction (if any) in the value to the Employer of 

,1531733 
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13.3 Variation 
Procedure 

fl~? 

:il 

13.4 Payment in 
Applicable 
Currencies 

13.5 Provisional Sums 

the varied works, taking account of any reductions in 
quality, anticipated life or operational efficiencies. 

However, if amount (i) is less than amount (ii), there shall not 
be a fee. 

Jf the Engineer requests a proposal, prior to instructing a 
Variation, the Contractor shall respond in writing as soon as 
practicable, either by giving reasons why he cannot comply (if 
this is the case) or by submitting: 

(a) 	 a description of the proposed work to be performed and a 
programme for its execution, 

(b) 	 the Contractor's proposal for any necessary modifications 
to the programme according to Sub-Clause 8.3 
[Programme] and to the Time for Completion, and 

(c) 	 the Contractor's proposal for evaluation of the Variation. 

The Engineer shall, as soon as practicable after receiving such 
proposal (under Sub-Clause 13.2 [Value Engineering] or 
otherwise), respond with approval, disapproval or comments. 
The Contractor shall not delay any work whilst awaiting a 
response. 

Each instruction to execute a Variation , with any requirements 
for the recording of Costs, shall be issued by the Engineer to the 
Contractor, who shall acknowledge receipt. 

Each Variation shall be evaluated in accordance with Clause 12 
[Measurement and Evaluation], unless the Engineer instructs or I

~approves otherwise in accordance with this Clause. 
~ 

If the Contract provides for payment of the Contract Price in 	 ~ 
~more than one currency, then whenever an adjustment is agreed, 

approved or determined as stated above, the amount payable in ij 
each of the applicable currencies shall be specified. For this 
purpose, reference shall be made to the actual or expected 
currency proportions of the Cost of the varied work, and to the 
proportions of various currencies specified for payment of the 
Contract Price. 

Each Provisional Sum shall only be used, in whole or in part, in 
accordance with the Engineer's instructions, and the Contract 
Price shall be adjusted accordingly. The total sum paid to the 
Contractor shall include only such amounts, for the work, 
supplies or services to which the Provisional Sum relates, as the 
Engineer shall have instructed. For each Provisional Sum, the 
Engineer may instruct : 

(a) 	 work to be executed (including Plant, Materials or services 
to be supplied) by the Contractor and valued under Sub­iN~ 

2-63 

_ ~;:~-?;. ~ ~ ~1 ~/'?'~ 
./ u' .' "

flmJ!J@!1 
J, . 1.." '.1,\

°TPFViC rpyn xOMoAA 
!'.~:" 1,::':[', r \ 

a-l'\ 



.
r. 

I. 

13.6 Daywork 

Clause 13.3 [Variation Procedure] ; and/or 

(b) 	 Plant, Materials or services to be purchased by the 
Contractor, from a nominated Subcontractor (as defined in 
Clause 5 [Nom inated Subcontractors]) or otherwise; and 
for which there shall be included in the Contract Price: 

(i) 	 the actual amounts paid (or due to be paid) by the 

Contractor, and 


(ii) 	 a sum for overhead charges and profit, calculated as a 

percentage of these actual amounts by applying the 

relevant percentage rate (if any) stated in the 

appropriate Schedule. If there is no such rate, the 

percentage rate stated in the Contract Data shall be 

applied. 


The Contractor shall, when required by the Engineer, produce 
quotations, invoices, vouchers and accounts or receipts in 
substantiation. 

For work of a minor or incidental nature, the Engineer may 
instruct that a Variation shall be executed on a daywork basis. 
The work shall then be valued in accordance with the Daywork 
Schedule included in the Contract, and the following procedure 
shall apply. If a Daywork Schedule is not included in the 
Contract, this Sub-Clause shall not apply. 

Before ordering Goods for the work, the Contractor shall submit 
quotations to the Engineer. When applying for payment, the 
Contractor shall submit invoices, vouchers and accounts or 
receipts for any Goods. 

Except for any items for which the Daywork Schedule specifies 
that payment is not due, the Contractor shall deliver each day to 
the Engineer accurate statements in duplicate which shall 
include the following details of the resources used in executing 
the previous day ' s work: 

(a) 	 the names, occupations and time of Contractor' s 
,.~Personnel, 

(b) 	 the identification, type and time of Contractor' s Equipment 
and Temporary Works, and 

(c) 	 the quantities and types of Plant and Materials used. 

One copy of each statement will, if correct, or when agreed, be 
signed by the Engineer and returned to the Contractor. The 
Contractor shall then submit priced statements of these 
resources to the Engineer, prior to their inclusion in the next 
Statement under Sub-Clause 14.3 [Application for Interim 
Payment Certificates]. 
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13.7 Adjustments for 
Changes in 
Legislation 

• 1'" 

13.8 	 Adjustments for 
Changes in Cost 

The Contract Price shall be adj usted to take account of any 
increase or decrease in Cost resulting from a change in the Laws 
of the Country (including the introduction of new Laws and the 
repeal or modification of existing Laws) or in the judicial or 
official governmental interpretation of such Laws, made after 
the Base Date, which affect the Contractor in the performance of 
obligations under the Contract. 

I f the Contractor suffers (or will suffer) delay and/or incurs (or 
will incur) additional Cost as a result of these changes in the 
Laws or in such interpretations, made after the Base Date, the 
Contractor shall give notice to the Engineer and shall be entitled 
subject to Sub-Clause 20.1 [Contractor's Claims] to: 

(a) 	 an extension of time for any such delay, if completion is or 
will be delayed, under Sub-Clause 8.4 [Extension of Time 
for Completion], and 

(b) 	 payment of any such Cost, which shall be included in the 
Contract Price . 

After recelvll1g this notice, the Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these matters. I
Notwithstanding the foregoing, the Contractor shall not be 

I 
~ entitled to an extension of time if the relevant delay has already 

been taken into account in the determination of a previous 
extension of time and such Cost shall not be separately paid if 
the same shall already have been taken into account in the 

" 

indexing of any inputs to the table of adjustment data in iaccordance with the provisions of Sub-Clause 13.8 [Adjustments 
for Changes in Cost] . 

In this Sub-Clause, "table of adjustment data" means the 
completed table of adjustment data for local and foreign 
currencies included in the Schedules. If there is no such table of 
adjustment data, this Sub-Clause shall not apply. 

If this Sub-Clause applies, the amounts payable to the 
Contractor shall be adjusted for rises or falls in the cost of 
labour, Goods and other inputs to the Works, by the addition or 
deduction of the amounts determined by the formulae prescribed 
in this Sub-Clause. To the extent that full compensation for any 
rise or fall in Costs is not covered by the provisions of this or 
other Clauses, the Accepted Contract Amount shall be deemed 
to have included amounts to cover the contingency of other rises 
and falls in costs. 

The adjustment to be applied to the amount otherwise payable to 
the Contractor, as valued in accordance with the appropriate 
Schedule and certified in Payment Certificates, shall be 

~:I' 
l~~: 
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determined from formulae for each of the currencies in which 
the Contract Price is payable. No adjustment is to be appl ied to 
work valued on the basis of Cost or current prices. The fonnulae 
shall be of the following general type: 

Pn = a + b Ln/ Lo + c En/Eo + d Mn/Mo + ..... . where: 

" Pn" is the adjustment multiplier to be applied to the estimated 
contract value in the relevant currency of the work carried out in 
period "n", this period being a month unless otherwise stated in 
the Contract Data ; 

"a" is a fixed coefficient, stated in the relevant table of 
adjustment data, representing the non-adjustable portion in 
contractual payments; 

"b", "c", "d", .. . are coefficients representing the estimated 
proportion of each cost element related to the execution of the 
Works, as stated in the relevant table of adjustment data; such 
tabulated cost elements may be indicative of resources such as 
labour, equipment and materials; 

"Ln", "En", "Mn", ... are the current cost indices or reference 
prices for period " n", expressed in the relevant currency of 
payment, each of which is applicable to the relevant tabulated 
cost element on the date 49 days prior to the last day of the 
period (to which the particular Payment Certificate relates); and 

"Lo", "Eo", "Mo", .. . are the base cost indices or reference 
prices, expressed in the relevant currency of payment, each of 
which is applicable to the relevant tabulated cost element on the 
Base Date. 

The cost indices or reference prices stated in the table of 
adjustment data shall be used. If their source is in doubt, it shall 
be determined by the Engineer. For this purpose, reference shall 
be made to the values of the indices at stated dates (quoted in 
the fourth and fifth columns respectively of the table) for the 
purposes of clarification of the source; although these dates (and 
thus these values) may not correspond to the base cost indices. 

In cases where the "currency of index" (stated in the table) is not 
the relevant currency of payment, each index shall be converted 
into the relevant currency of payment at the selling rate, 
established by the central bank of the Country, of this relevant 
currency on the above date for which the index is required to be 
applicable. 

Until such time as each current cost index is available, the 
Engineer shall determine a provisional index for the issue of 
Interim Payment Certificates. When a current cost index is 
available, the adjustment shall be recalculated accordingly. 
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If the Contractor fails to complete the Works within the Time 
for Completion, adjustment of prices thereafter shall be made 
using either (i) each index or price applicable on the date 49 
days prior to the expiry of the Time for Completion of the 
Works, or (ii) the current index or price: whichever is more 
favourable to the Employer. 

The weightings (coefficients) for each of the factors of cost 
stated in the table(s) of adjustment data shall only be adjusted if 
they have been rendered unreasonable, unbalanced or 
inapplicable, as a result ofYariations. 

14. Contract Price and Payment 

14.1 	 The Contract 
Price 

, ;':~ 

14.2 Advance Payment 

Unless otherwise stated in the Particular Conditions: 

(a) 	 the Contract Price shall be agreed or determined under 
Sub-Clause 12.3 [Evaluation] and be subject to 
adjustments in accordance with the Contract; 

(b) 	 the Contractor shall pay all taxes, duties and fees required 
to be paid by him under the Contract, and the Contract 
Price shall not be adjusted for any of these costs except as ~ 
stated in Sub-Clause 13.7 [Adjustments for Changes in 
Legislation ]; I 

(c) 	 any quantItIes which may be set out in the Bill of 
~ 

~ 
Quantities or other Schedule are estimated quantities and ii 
are not to be taken as the actual and correct quantities: ~ 
(i) 	 of the Works which the Contractor is required to 


execute, or 


(ii) 	 for the purposes of Clause 12 [Measurement and 

Evaluation]; and 


(d) 	 the Contractor shall submit to the Engineer, within 28 days 
after the Commencement Date, a proposed breakdown of 
each lump sum price in the Schedules. The Engineer may 
take account of the breakdown when preparing Payment 
Certificates, but shall not be bound by it. 

(e) 	 Notwithstanding the provIsIons of subparagraph (b), 
Contractor's Equipment, including essential spare parts 
therefor, imported by the Contractor for the sole purpose 
of executing the Contract shall be exempt from the 
payment of import duties and taxes upon importation. 

The Employer shall make an advance payment, as an interest­
free loan for mobilisation and cash flow support, when the 
Contractor submits a guarantee in accordance with this Sub­
Clause. The total advance payment, the number and timing of 
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instalments (ifmore than one), and the applicable currencies and 
proportions, shall be as stated in the Contract Data. 

Unless and until the Employer receives this guarantee, or if the 
total advance payment is not stated in the Contract Data, this 
Sub-Clause shall not apply. 

The Engineer shall deliver to the Employer and to the Contractor 
an Interim Payment Certificate for the advance payment or its 
first instalment after receiving a Statement (under Sub-Clause 
14.3 [Application for Interim Payment Certificates]) and after 
the Employer receives (i) the Performance Security in 
accordance with Sub-Clause 4.2 [Performance Security] and (ii) 
a guarantee in amounts and currencies equal to the advance 
payment. This guarantee shall be issued by an entity and from 
within a country (or other jurisdiction) approved by the 
Employer, and shall be in the form annexed to the Particular 
Conditions or in another form approved by the Employer. 

The Contractor shall ensure that the guarantee is val id and 
enforceable until the advance payment has been repaid, but its 
amount shall be progressively reduced by the amount repaid by 
the Contractor as indicated in the Payment Certificates. If the 
terms of the guarantee specify its expiry date, and the advance 
payment has not been repaid by the date 28 days prior to the 
expiry date, the Contractor shall extend the validity of the 
guarantee until the advance payment has been repaid. 

Unless stated otherwise in the Contract Data, the advance 
payment shall be repaid through percentage deductions from the 
interim payments determined by the Engineer in accordance 
with Sub-Clause 14.6 [Issue ofInterim Payment Certificates], as 
follows:. 

(a) 	 deductions shall commence in the next interim Payment 
Certificate following that in which the total of all certified 
interim payments (excluding the advance payment and 
deductions and repayments of retention) exceeds 30 
percent (30%) of the Accepted Contract Amount less 
Provisional Sums; and 

(b) 	 deductions shall be made at the amortisation rate stated in the 
Contract Data of the amount of each Interim Payment 
Certificate (excluding the advance payment and deductions 
for its repayments as well as deductions for retention money) 
in the currencies and proportions of the advance payment 
until such time as the advance payment has been repaid; 
provided that the advance payment shall be completely 
repaid prior to the time when 90 per cent (90%) of the 
Accepted Contract Amount less Provisional Sums has been 

~.~certified for payment. 	
i:";~ * 
~:~ 
~~ 
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I f the advance payment has not been repaid prior to the issue of 
the Taking-Over Certificate for the Works or prior to 
termination under Clause 15 [Termination by Employer], Clause 
16 [Suspension and Termination by Contractor] or Clause 19 
[Force Majeure] (as the case may be), the whole of the balance 
then outstanding shall immediately become due and in case of 
termination under Clause 15 [Termination by Employer] and 
Sub-Clause 19.6 [Optional Termination, Payment and Release] , 
payable by the Contractor to the Employer. 

14.3 	 Application for The Contractor shall submit a Statement in six copies to the 
Interim Payment Engineer after the end of each month, in a form approved by the 
Certificates Engineer, showing in detail the amounts to which the Contractor 

considers himself to be entitled, together with supporting 
documents which shall include the report on the progress during 
this month in accordance with Sub-Clause 4.21 [Progress 
Reports]. 

The 	Statement shall include the following items, as applicable, 
which shall be expressed in the various currencies in which the 
Contract Price is payable, in the sequence listed: 

(a) 	 the estimated contract value of the Works executed and the 
'" 	 Contractor's Documents produced up to the end of the 

month (including Variations but excluding items described 
in sub-paragraphs (b) to (g) below); 

(b) 	 any amounts to be added and deducted for changes in 
legislation and changes in cost, in accordance with Sub­
Clause 13. 7 [Adjustments for Changes in Legislation] and 
Sub-Clause 13.8 [Adjustments for Changes in Cost]; 

(c) 	 any amount to be deducted for retention, calculated by 
applying the percentage of retention stated in the Contract 
Data to the total of the above amounts, until the amount so 
retained by the Employer reaches the limit of Retention 
Money (if any) stated in the Contract Data; 

(d) 	 any amounts to be added for the advance payment and (if 
more than one instalment) and to be deducted for its 
repayments in accordance with Sub-Clause 14.2 [Advance 
Payment]; 

(e) 	 any amounts to be added and deducted for Plant and 
Materials in accordance with Sub-Clause 14.5 [Plant and 
Materials intended for the Works]; 

(f) 	 any other additions or deductions which may have become 
due under the Contract or otherwise, including those under 
Clause 20 [Claims, Disputes and Arbitration]; and 

(g) 	 the deduction of amounts certified in all previous Payment 

,:,:,~ 
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14.4 Sched ule of 
Payments 

14.5 	 Plant and 
Materials 
intended for the 
Works 

Certi ficates. 

If the Contract includes a schedule of payments specifying the 
instalments in which the Contract Price will be paid, then unless 
otherwise stated in this schedule: 

(a) 	 the instalments quoted in this schedule of payments shall 
be the estimated contract values for the purposes of sub­
paragraph (a) of Sub-Clause 14.3 [Application for Interim 
Payment Certificates]; 

(b) 	 Sub-Clause 14.5 [Plant and Materials intended for the 
Works] shall not apply; and 

(c) 	 if these instalments are not defined by reference to the 
actual progress achieved in executing the Works, and if 
actual progress is found to be less or more than that on 
which this schedule of payments was based, then the 
Engineer may proceed in accordance with Sub-Clause 3.5 
[Determinations] to agree or determine revised 
instalments, which shall take account of the extent to 
which progress is less or more than that on which the 
instalments were previously based. 

If the Contract does not include a schedule of payments, the 
Contractor shall submit non-binding estimates of the payments 
which he expects to become due during each quarterly period. 
The first estimate shall be submitted within 42 days after the 
Commencement Date. Revised estimates shall be submitted at 
quarterly intervals, until the Taking-Over Certificate has been 
issued for the Works. 

If this Sub-Clause applies, Interim Payment Certificates shall 
include, under sub-paragraph (e) of Sub-Clause 14.3, (i) an 
amount for Plant and Materials which have been sent to the Site 
for incorporation in the Permanent Works, and (ii) a reduction 
when the contract value of such Plant and Materials is included 
as part of the Permanent Works under sub-paragraph (a) of Sub­
Clause 14.3 [Application for Interim Payment Certificates]. 

If the lists referred to in sub-paragraphs (b)(i) or (c)(i) below are 
not included in the Schedules, this Sub-Clause shall not apply. 

The Engineer shall determine and certify each addition if the 
following conditions are satisfied: 

(a) 	 the Contractor has: 

(i) 	 kept satisfactory records (including the orders, 
receipts, Costs and use of Plant and Materials) which 
are available for inspection, and 

(ii) 	 submitted a statement of the Cost of acquiring and 
delivering the Plant and Materials to the Site, 

\.'_,1 
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supported by satisfactory evidence ; 

and either: 

(b) 	 the relevant Plant and Materials : 

(i) 	 are those listed in the Schedules for payment when 
shipped, 

(ii) 	 have been shipped to the Country, en route to the 
Site, in accordance with the Contract; and 

(iii) 	 are described in a clean shipped bill of lading or other 
evidence of shipment, which has been submitted to 
the Engineer together with evidence of payment of 
freight and insurance, any other documents 
reasonably required, and a bank guarantee in a form 
and issued by an entity approved by the Employer in 
amounts and currencies equal to the amount due 
under this Sub-Clause: this guarantee may be in a 
similar form to the form referred to in Sub-Clause 
14.2 [Advance Payment] and shall be valid until the 
Plant and Materials are properly stored on Site and 
protected against loss, damage or deterioration; 

or 

(c) 	 the relevant Plant and Materials : 

(i) 	 are those listed in the Schedules for payment when 
delivered to the Site, and 

(ii) 	 have been delivered to and are properly stored on the 
Site, are protected against loss, damage or deterioration, 
and appear to be in accordance with the Contract. 

The additional amount to be certified shall be the equivalent of 
eighty percent of the Engineer' s determination of the cost of the 
Plant and Materials (including delivery to Site), taking account 
of the documents mentioned in this Sub-Clause and of the 
contract value ofthe Plant and Materials. 

The 	currencies for this additional amount shall be the same as 
~ 

those in which payment will become due when the contract 
value is included under sub-paragraph (a) of Sub-Clause 14.3 
[Application for Interim Payment Certificates]. At that time, the 
Payment Certificate shall include the applicable reduction which 
shall be equivalent to, and in the same currencies and 
proportions as, this additional amount for the relevant Plant and 
Materials. 

14.6 	 Issue of Interim No amount will be certified or paid until the Employer has 
Payment received and approved the Performance Security. Thereafter, the 
Certificates Engineer shall , within 28 days after receiving a Statement and 
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supporting documents, deliver to the Employer and to the 
Contractor an Interim Payment Certificate which shall state the 
amount which the Engineer fairly determines to be due, with all 
supporting particulars for any reduction or withholding made by 
the Engineer on the Statement if any. 

However, prior to issuing the Taking-Over Certificate for the 
Works, the Engineer shall not be bound to issue an Interim 
Payment Certificate in an amount which would (after retention 
and other deductions) be less than the minimum amount of 
Interim Payment Certificates (if any) stated in the Contract 
Data. In this event, the Engineer shall give notice to the 
Contractor accordingly. 

An Interim Payment Certificate shall not be withheld for any 
other reason , although: 

(a) if any thing supplied or work done by the Contractor is not 
in accordance with the Contract, the cost of rectification or 
replacement may be withheld until rectification or 
replacement has been completed; and/or 

(b) if the Contractor was or is failing to perform any work or 
obligation in accordance with the Contract, and had been 
so notified by the Engineer, the value of this work or 
obligation may be withheld until the work or obligation 
has been performed. 

The Engineer may in any Payment Certificate make any 
correction or modification that should properly be made to any 
previous Payment Certificate. A Payment Certificate shall not 
be deemed to indicate the Engineer's acceptance, approval, 
consent or satisfaction. 

The Employer shall pay to the Contractor: 

(a) the first instalment of the advance payment within 42 days 
after issuing the Letter of Acceptance or within 21 days 
after receiving the documents in accordance with Sub­
Clause 4.2 [Performance Security] and Sub-Clause 14.2 
[Advance Payment] , whichever is later; 

(b) the amount certified in each Interim Payment Certificate 
within 56 days after the Engineer receives the Statement 
and supporting documents or, at a time when the Bank's 
loan or credit (from which part of the payments to the 
Contractor is being made) is suspended, the amount shown 
on any statement submitted by the Contractor, within 14 
days after such statement is submitted, any discrepancy 
being rectified in the next payment to the Contractor; and 

(c) the amount certified in the Final Payment Certificate 

'.-J 
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within 56 days after the Employer receives this Payment 
Certificate or, at a time when the Bank's loan or credit 
(from which part of the payments to the Contractor is 
being made) is suspended, the undisputed amount shown 
in the Final Statement, within 56 days after the date of 
notification of the suspension in accordance with Sub­
Clause 16.2. 

Payment of the amount due in each currency shall be made into 
the bank account, nominated by the Contractor, in the payment 
country (for this currency) specified in the Contract. 

14.8 Delayed Payment If the Contractor does not receive payment in accordance with 
Sub-Clause 14.7 [Payment], the Contractor shall be entitled to 
receive financing charges compounded monthly on the amount 
unpaid during the period of delay. This period shall be deemed 
to commence on the date for payment specified in Sub-Clause 
14.7 [Payment], irrespective (in the case of its sub-paragraph 
(b)) of the date on which any lnterim Payment Certificate is 
issued. 

Unless otherwise stated in the Particular Conditions, these 
financing charges shall be calculated at the annual rate of three 
percentage points above the discount rate of the central bank in 
the country of the currency of payment, or if not available, the 
interbank offered rate, and shall be paid in such currency. 

The Contractor shall be entitled to this payment without formal 
notice or certification, and without prejudice to any other right 
or remedy. 

14.9 Payment of 
Retention Money 

When the Taking-Over Certificate has been issued for the 
Works, the first half of the Retention Money shall be certified 
by the Engineer for payment to the Contractor. If a 

Taking-Over Certificate is issued for a Section or part of the 
Works, a proportion of the Retention Money shall be certified 
and paid. This proportion shall be half (50%) of the proportion 
calculated by dividing the estimated contract value of the 
Section or part, by the estimated final Contract Price. 

Promptly after the latest of the expiry dates of the Defects 
Notification Periods, the outstanding balance of the Retention 
Money shall be certified by the Engineer for payment to the 
Contractor. If a Taking-Over Certificate was issued for a 
Section, a proportion of the second half of the Retention Money 
shall be certified and paid promptly after the expiry date of the 
Defects Notification Period for the Section. This proportion 
shall be half (50%) of the proportion calculated by dividing the 
estimated contract value of the Section by the estimated final 
Contract Price. 

,...,.., 
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14.10 Statement at 
Completion 

However, if any work remains to be executed under Clause 1 I 
[Defects Liabil ity], the Engi neer shall be entitled to withhold 
certification of the estimated cost of this work until it has been 
executed. 

When calculating these proportions, no account shall be taken of 
any adjustments under Sub-Clause 13.7 [Adjustments for 
Changes in Legislation] and Sub-Clause 13 .8 [Adjustments for 
Changes in Cost]. 

Unless otherwise stated in the Particular Conditions, when the 
Taking-Over Certificate has been issued for the Works and the 
first half of the Retention Money has been certified for payment 
by the Engineer, the Contractor shall be entitled to substitute a 
guarantee, in the form annexed to the Particular Conditions or in 
another form approved by the Employer and provided by an 
entity approved by the Employer, for the second half of the 
Retention Money. The Contractor shall ensure that the 
guarantee is in the amounts and currencies of the second half of 
the Retention Money and is valid and enforceable until the 
Contractor has executed and completed the Works and remedied 
any defects, as specified for the Performance Security in Sub­
Clause 4.2. On receipt by the Employer of the required 
guarantee, the Engineer shall certify and the Employer shall 
pay the second half of the Retention Money. The release of the 
second half of the Retention Money against a guarantee shall 
then be in lieu of the release under the second paragraph of this 
Sub-Clause. The Employer shall return the guarantee to the 
Contractor within 21 days after receiving a copy of the 
Performance Certificate. 

I f the Performance Security required under Sub-Clause 4.2 is in 
the form of a demand guarantee, and the amount guaranteed 
under it when the Taking-Over Certificate is issued is more than 
half of the Retention Money, then the Retention Money 
guarantee will not be required. If the amount guaranteed under 
the Performance Security when the Taking-Over Certificate is 
issued is less than half of the Retention Money, the Retention 
Money guarantee will only be required for the difference 
between half of the Retention Money and the amount 
guaranteed under the Performance Security. 

Within 84 days after receiving the Taking-Over Certificate for 
the Works, the Contractor shall submit to the Engineer six 
copies of a Statement at completion with supporting documents, 
in accordance with Sub-Clause 14.3 [Application for Interim 
Payment Certificates], showing: 

(a) 	 the value of all work done in accordance with the Contract 
up to the date stated in the Taking-Over Certificate for the 
Works, 
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14.11 Application for 
Final Payment 
Certificate',~ 

"~;~ 
~~~ 
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14.12 Discharge 

14.13 Issue of Final 
Payment 

(b) 	 any further sums which the Contractor considers to be due, 
and 

(c) 	 an estimate of any other amounts wh ich the Contractor 
considers will become due to him under the Contract. 
Estimated amounts shall be shown separately in this 
Statement at completion. 

The Engineer shall then certify in accordance with Sub-Clause 
14.6 [Issue of Interim Payment Certificates]. I

,~ 

Within 56 days after receiving the Performance Certificate, the 	 ~ ::1 

Contractor shall submit, to the Engineer, six copies of a draft " ~ 

final statement with supporting documents showing in detail in a Iform approved by the Engineer: 

(a) 	 the value of all work done in accordance with the Contract, 
and 

(b) 	 any further sums which the Contractor considers to be due 
to him under the Contract or otherwise. 

If the Engineer disagrees with or cannot verify any part of the 
draft final statement, the Contractor shall submit such further 
information as the Engineer may reasonably require within 28 
days from receipt of the said draft and shall make such changes il 

il
in the draft as may be agreed between them. The Contractor 	 :~ 

~ shall then prepare and submit to the Engineer the final statement 
f;

as agreed. This agreed statement is referred to in these ~ 

Conditions as the "Final Statement". ~ 

However if, following discussions between the Engineer and the 
Contractor and any changes to the draft final statement which are I 
agreed, it becomes evident that a dispute exists, the Engineer shall 

deliver to the Employer (with a copy to the Contractor) an Interim ~ 


I 
~ 

Payment Certificate for the agreed parts of the draft final statement. 

Thereafter, if the dispute is finally resolved under Sub-Clause 20.4 ~ 


[Obtaining Dispute Board's Decision] or Sub-Clause 20.5 

[Amicable Settlement], the Contractor shall then prepare and 

submit to the Employer (with a copy to the Engineer) a Final 

Statement. 


When submitting the Final Statement, the Contractor shall 

submit a discharge which confirms that the total of the Final 

Statement represents full and final settlement of all moneys due 

to the Contractor under or in connection with the Contract. This 

discharge may state that it becomes effective when the 

Contractor has received the Performance Security and the 

outstanding balance of this total , in which event the discharge 

shall be effective on such date. 


Within 28 days after recelvmg the Final Statement and 
discharge in accordance with Sub-Clause 14.11 [Application for 
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Certificate Final Payment Certificate] and Sub-Clause 14.12 [Discharge], 
the Engineer shall deliver to the Employer and to the Contractor, 
the Final Payment Certificate which shall state: 

(a) the amount which he fairly determines is finally due, and 

(b) after giving credit to the Employer for all amounts 
previously paid by the Employer and for all sums to which 
the Employer is entitled, the balance (if any) due from the 
Employer to the Contractor or from the Contractor to the 
Employer, as the case may be. 

If the Contractor has not applied for a Final Payment Certificate 
in accordance with Sub-Clause 14.11 [Application for Final 
Payment Certificate] and Sub-Clause 14.12 [Discharge], the 
Engineer shall request the Contractor to do so. If the Contractor 
fails to submit an application within a period of 28 days, the 
Engineer shall issue the Final Payment Certificate for such 
amount as he fairly determines to be due. 

14.14 Cessation of 
Employer's 
Liability 

The Employer shall not be liable to the Contractor for any 
matter or thing under or in connection with the Contract or 
execution of the Works, except to the extent that the Contractor 
shall have included an amount expressly for it: 

(a) in the Final Statement and also 

(b) (except for matters or things arising after the issue of the 
Taking-Over Certificate for the Works) in the Statement at 
completion described in Sub-Clause 14.10 [Statement at 
Completion]. 

However, this Sub-Clause shall not limit the Employer' s 
liability under his indemnification obligations, or the 
Employer's liability in any case of fraud, deliberate default or 
reckless misconduct by the Employer. 

14.15 Currencies of 
Payment 

The Contract Price shall be paid in the currency or currencies 
named in the Schedule of Payment Currencies. If more than one 
currency is so named, payments shall be made as follows: 

(a) if the Accepted Contract Amount was expressed in Local 
Currency only: 

(i) the proportions or amounts of the Local and Foreign 
Currencies, and the fixed rates of exchange to be used 
for calculating the payments, shall be as stated in the 
Schedule of Payment Currencies, except as otherwise 
agreed by both Parties; 

(ii) payments and deductions under Sub-Clause 13.5 
[Provisional Sums] and Sub-Clause 13.7 
[Adjustments for Changes in Legislation] shall be 
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made in the applicable currencies and proportions; 
and 

(iii) 	 other payments and deductions under sub-paragraphs 
(a) to (d) of Sub-Clause 14.3 [Application for Interim 
Payment Certificates] shall be made in the currencies 
and proportions specified in sub-paragraph (a)(i) 
above; 

(b) 	 payment of the damages specified in the Contract Data, 
shall be made in the currencies and proportions specified 
in the Schedule of Payment Currencies; 

(c) 	 other payments to the Employer by the Contractor shall be 
made in the currency in which the sum was expended by 
the Employer, or in such currency as may be agreed by 
both Parties; 

(d) 	 if any amount payable by the Contractor to the Employer 
in a particular currency exceeds the sum payable by the 
Employer to the Contractor in that currency, the Employer 
may recover the balance of this amount from the sums 
otherwise payable to the Contractor in other currencies; 
and 

(e) 	 if no rates of exchange are stated in the Schedule of 
Payment Currencies, they shall be those prevailing on the 
Base Date and determined by the central bank of the 
Country. 
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15. Termination by Employer 

15.1 Notice to Correct I f the Contractor fai Is to carry out any obi igation under the 
Contract, the Engineer may by notice require the Contractor to 
make good the failure and to remedy it within a specified 
reasonable time. 

15.2 Termination by 
Employer 

The Employer shall be entitled to terminate the Contract if the 
Contractor: 

(a) fails to comply with Sub-Clause 4.2 [Performance 
Security] or with a notice under Sub-Clause 15.1 [Notice 
to Correct], 

(b) abandons the Works or otherwise plainly demonstrates the 
intention not to continue performance of his obligations 
under the Contract, 

(c) without reasonable excuse fails: 

(i) to proceed with the Works in accordance with Clause 
8 [Commencement, Delays and Suspension], or 

(ii) to comply with a notice issued under Sub-Clause 7.5 
[Rejection] or Sub-Clause 7.6 [Remedial Work], 
within 28 days after receiving it, 

(d) subcontracts the whole of the Works 
Contract without the required agreement, 

or assigns the 

(e) becomes bankrupt or insolvent, goes into liquidation, has a 
receiving or administration order made against him, 
compounds with his creditors, or carries on business under 
a receiver, trustee or manager for the benefit of his 
creditors, or if any act is done or event occurs which 
(under applicable Laws) has a similar effect to any of these 
acts or events, or 

(t) gives or offers to give (directly or indirectly) to any person 
any bribe, gift, gratuity, commission or other thing of 
value, as an inducement or reward: 

(i) for doing or forbearing to do any action in relation to 
the Contract, or 

(ii) for showing or forbearing to show favour 
disfavour to any person in relation to the Contract, 

or 

or if any of the Contractor's Personnel, agents or Subcontractors 
gives or offers to give (directly or indirectly) to any person any 
such inducement or reward as is described in this sub-paragraph 
(t). However, lawful inducements and rewards to Contractor's 
Personnel shall not entitle termination. 
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",:, In any of these events or circumstances, the Employer may, 
upon giving 14 days ' notice to the Contractor, terminate the 
Contract and expel the Contractor from the Site. However, in 
the case of sub-paragraph (e) or (t), the Employer may by notice 
terminate the Contract immediately. 

The Employer's election to terminate the Contract shall not 
prejudice any other rights of the Employer, under the Contract 
or otherwise. 

The Contractor shall then leave the Site and deliver any required 
Goods, all Contractor's Documents, and other design documents 
made by or for him, to the Engineer. However, the Contractor 
shall use his best efforts to comply immediately with any 
reasonable instructions included in the notice (i) for the 
assignment of any subcontract, and (ii) for the protection of life 

ij:i· or property or for the safety of the Works. 

After termination, the Employer may complete the Works 
and/or arrange for any other entities to do so. The Employer and 
these entities may then use any Goods, Contractor' s Documents 
and other design documents made by or on behalf of the 
Contractor. 

The Employer shall then give notice that the Contractor's 
Equipment and Temporary Works will be released to the 
Contractor at or near the Site. The Contractor shall promptly 
arrange their removal , at the risk and cost of the Contractor. 
However, if by this time the Contractor has failed to make a 
payment due to the Employer, these items may be sold by the 
Employer in order to recover this payment. Any balance of the 
proceeds shall then be paid to the Contractor. 

'.;~:~ 15.3 Valuation at Date As soon as practicable after a notice of termination under Sub-
of Termination Clause 15.2 [Termination by Employer] has taken effect, the 

Engineer shall proceed in accordance with Sub-Clause 3.5 
[Determinations] to agree or determine the value of the Works, 
Goods and Contractor's Documents, and any other sums due to 
the Contractor for work executed in accordance with the 
Contract. 

15.4 Payment after After a notice of termination under Sub-Clause 15.2 [Termination 
Termination by Employer] has taken effect, the Employer may: 

(a) proceed in accordance with Sub-Clause 2.5 [Employer's 
Claims], 

(b) withhold further payments to the Contractor until the costs 
of execution, completion and remedying of any defects, 
damages for delay in completion (if any), and all other 
costs incurred by the Employer, have been established, 
and/or 

(c) recover from the Contractor any losses and damages 
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15.5 	 Employer's 
Entitlement to 
Termination for 
Convenience 

15.6 	 Corrupt or 
Fraudulent 
Practices 

incurred by the Employer and any extra costs of 
completing the Works, after allowing for any sum due to 
the Contractor under Sub-Clause 15.3 [Valuation at Date 
of Termination]. After recovering any such losses, 
damages and extra costs, the Employer shall pay any 
balance to the Contractor. 

The Employer shall be entitled to terminate the Contract, at any 
time for the Employer's convenience, by giving notice of such 
termination to the Contractor. The termination shall take effect 
28 days after the later of the dates on which the Contractor 
receives this notice or the Employer returns the Performance 
Security. The Employer shall not terminate the Contract under 
this Sub-Clause in order to execute the Works himself or to 
arrange for the Works to be executed by another contractor or to 
avoid a termination of the Contract by the Contractor under 
Sub-Clause 16.2 [Termination by Contractor]. 

After this termination, the Contractor shall proceed in 
accordance with Sub-Clause 16.3 [Cessation of Work and 
Removal of Contractor's equipment] and shall be paid in 
accordance with Sub-Clause 16.4 [Payment on Termination]. 

If the Employer determines that the Contractor and/or its 
subcontractors has engaged in corrupt, fraudulent, collusive 
coercive, or obstructive practices, in competing for or in 
executing the Contract, then the Employer may, after giving 14 
days notice to the Contractor, terminate the Contractor's 
employment under the Contract and expel him from the Site, 
and the provisions of Clause 15 shall apply as if such expulsion 
had been made under Sub-Clause 15.2 [Termination by 
Employer]. 

Should any employee of the Contractor be determined to have 
engaged in corrupt, fraudulent, collusive, coercive, or 
obstructive practice during the execution of the Works, then that 
employee shall be removed in accordance with Sub-Clause 6.9 
[Contractor's Personnel]. 

For the purposes of this Sub-Clause: 

(i) 	 "corrupt practice"1 is the offering, gIvmg, 
receiving or soliciting, directly or indirectly, of 
anything of value to influence improperly the 
actions of another party; 

I;~.' ''' -: " 'i\) 	 f .',', 

"another party" refers to a public official acting in relation to the procurement process or contract 
execution]. In this context, "public official" includes World Bank staff and employees of other organizations 
taking or reviewing procurement decisions. 

,...., 
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16. 

16.1 	 Contractor's 
Entitlement to 
Suspend Work 

(ii) 	 " fraudulent practice,,2 is any act or omiSSion, 
including a misrepresentation, that knowingly or 
recklessly misleads, or attempts to mislead, a 
party to obtain a financial or other benefit or to 
avoid an obligation; 

(iii) 	 "collusive practice,,3 is an arrangement between 
two or more parties designed to achieve an 
improper purpose, including to influence 
improperly the actions of another party; 

(iv) 	 "coercive practice,,4 is impairing or harming, or 
threatening to impair or harm, directly or 
indirectly, any party or the property of the party 
to influence improperly the actions of a party; 

(v) "obstructive practice" is 

~ 


I 


~comply with Sub-Clause 2.4 [Employer's Financial Arrangements] 
or Sub-Clause 14.7 [Payment], the Contractor may, after giving not 	 ~ 
less than 21 days' notice to the Employer, suspend work (or reduce ~ 
the rate of work) unless and until the Contractor has received the 
Payment Certificate, reasonable evidence or payment, as the case 
may be and as described in the notice. ~ 

~ 
~ 
~ 

(aa) 	 deliberately destroying, falsifying, altering 
or concealing of evidence material to the 
investigation or making false statements to 
investigators in order to materially impede 
a Bank investigation into allegations of a 
corrupt, fraudulent, coercive or collusive 
practice; and/or threatening, harassing or 
intimidating any party to prevent it from 
disclosing its knowledge of matters 
relevant to the investigation or from 
pursuing the investigation, or 

(bb) 	 acts intended to materially impede the 
exercise of the Bank's inspection and audit 
rights provided for under Sub-Clause 1.15 
[Inspections and Audits by the Bank]. 

Suspension and Termination by Contractor 

If the Engineer fails to certify in accordance with Sub-Clause 14.6 
[Issue of Interim Payment Certificates] or the Employer fails to 

a " party" refers to a public official; the terms " benefit" and "obligation" relate to the procurement process 

or contract execution; and the "act or omission" is intended to influence the procurement process or contract ~ 


~execution. ~ 
"parties" refers to participants in the procurement process (including public officials) attempting to 'I 

establish bid prices at artificial, non competitive levels. 
a "party" refers to a participant in the procurement process or contract execution. 
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16.2 	 Termination by 
Contractor 
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Notwithstanding the above, if the Bank has suspended 
disbursements under the loan or credit from which payments to 
the Contractor are being made, in whole or in part, for the 
execution of the Works, and no alternative funds are available as 
provjded for in Sub-Clause 2.4 [Employer' s Financial 
Arrangements], the Contractor may by notice suspend work or 
reduce the rate of work at any time, but not less than 7 days after 
the Borrower having received the suspension notification from 
the Bank. 

The Contractor' s action shall not prejudice his entitlements to 
financing charges under Sub-Clause 14.8 [Delayed Payment] 
and to termination under Sub-Clause 16.2 [Termination by 
Contractor] . 

If the Contractor subsequently receives such Payment 
Certificate, evidence or payment (as described in the relevant 
Sub-Clause and in the above notice) before giving a notice of 
termination, the Contractor shall resume normal working as 
soon as is reasonably practicable. ~ 
If the Contractor suffers delay and/or incurs Cost as a result of 
suspending work (or reducing the rate of work) in accordance 
with this Sub-Clause, the Contractor shall give notice to the 
Engineer and shall be entitled subject to Sub-Clause 20.1 
[Contractor' s Claims] to: 

(a) 	 an extension of time for any such delay, if completion is 
or will be delayed, under Sub-Clause 8.4 [Extension of 
Time for Completion] , and 

(b) 	 payment of any such Cost plus profit, which shall be 
included in the Contract Price. 

After receiving this notice, the Engineer shall proceed In 

accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these matters. 

The Contractor shall be entitled to terminate the Contract if: 

(a) 	 the Contractor does not receive the reasonable evidence 
within 42 days after giving notice under Sub-Clause 16.1 
[Contractor's Entitlement to Suspend Work] in respect of 
a failure to comply with Sub-Clause 2.4 [Employer's 
Financial Arrangements], 

(b) 	 the Engineer fails , within 56 days after receIVIng a 
Statement and supporting documents, to issue the relevant 
Payment Certificate, 

(c) 	 the Contractor does not receive the amount due under an 
Interim Payment Certificate within 42 days after the 
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expiry of the time stated in Sub-Clause 14.7 [Payment] 
within which payment is to be made (except for 
deductions in accordance with Sub-Clause 2.5 

~1~~ 	 [Employer's Claims]), 
I>!i!il 

(d) 	 the Employer substantially fails to perform his obligations 
under the Contract in such manner as to materially and 
adversely affect the economic balance of the Contract 
and/or the ability of the Contractor to perform the 
Contract, 

(e) 	 the Employer fails to comply with Sub-Clause 1.6 
[Contract Agreement] or Sub-Clause 1.7 [Assignment], 

(f) 	 a prolonged suspension affects the whole of the Works as 
described in Sub-Clause 8.11 [Prolonged Suspension], or 

(g) 	 the Employer becomes bankrupt or insolvent, goes into 
liquidation, has a receiving or administration order made 
against him, compounds with his creditors, or carries on 

, I 	 business under a receiver, trustee or manager for theli..ij 
benefit of his creditors, or if any act is done or event 
occurs which (under applicable Laws) has a similar effect 
to any of these acts or events. 

(h) 	 In the event the Bank suspends the loan or credit from 
which part of the payments to the Contractor are being 
made, if the Contractor has not received the sums due to 
him upon expiration of the 14 days referred to in Sub­
Clause 14.7 [Payment] for payments under Interim 
Payment certificates, the Contractor may, without 
prejudice to the Contractor's entitlement to financing 
charges under Sub-Clause 14.8 [Delayed Payment], take 
one of the following actions, namely (i) suspend work or 
reduce the rate of work, or (ii) terminate his employment 
under the Contract by giving notice to the Employer, with 
a copy to the Engineer, such termination to take effect 14 
days after the giving of the notice. 

(i) 	 the Contractor does not receive the Engineer' S instruction 
recording the agreement of both Parties on the fulfilment 
of the conditions for the Commencement of Works under 
Sub-Clause 8.1 [Commencement of Works]. 

In any of these events or circumstances, the Contractor may, 
upon giving 14 days' notice to the Employer, terminate the 
Contract. However, in the case of sub-paragraph (f) or (g), the 
Contractor may by notice terminate the Contract immediately. 

The Contractor' s election to terminate the Contract shall not 
prejudice any other rights of the Contractor, under the Contract 
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or otherwise. 

16.3 Cessation of 
Work and 
Removal of 
Contractor's 
Equipment 

After a notice of termination under Sub-Clause 15.5 
[Employer 's Entitlement to Termination for Convenience] , Sub­
Clause 16.2 [Termination by Contractor] or Sub-Clause 19.6 
[Optional Termination, Payment and Release] has taken effect, 
the Contractor shall promptly: 

(a) cease all further work, except for such work as may have 
been instructed by the Engineer for the protection of life 
or property or for the safety of the Works, 

\~ 

(b) hand over Contractor' s Documents, Plant, Materials and 
other work, for which the Contractor has received 
payment, and 

(c) remove all other Goods from the Site, except as necessary 
for safety, and leave the Site. 

16.4 Payment on 
Termination 

After a notice of termination under Sub-Clause 16.2 
[Termination by Contractor] has taken effect, the Employer 
shall promptly: 

(a) return the Performance Security to the Contractor, 

(b) pay the Contractor in accordance with Sub-Clause 
[Optional Termination, Payment and Release], and 

19.6 , 

(c) pay to the Contractor the amount of any loss or damage 
sustained by the Contractor as a result of this termination. 

17. Risk and Responsibility 

17.1 Indemnities The Contractor shall indemnify and hold harmless the 
Employer, the Employer's Personnel, and their respective 
agents, against and from all claims, damages, losses and 
expenses (including legal fees and expenses) in respect of: 

(a) bodily injury, sickness, disease or death, of any person 
whatsoever arising out of or in the course of or by reason 
of the Contractor' s design (if any), the execution and 
completion of the Works and the remedying of any 
defects, unless attributable to any negligence, wilful act or 
breach of the Contract by the Employer, the Employer's 
Personnel, or any of their respective agents, and 

i~k 

(b) damage to or loss of any property, real or personal (other 
than the Works), to the extent that such damage or loss 
arises out of or in the course of or by reason of the 
Contractor's design (if any), the execution and completion 
of the Works and the remedying of any defects, unless and 
to the extent that any such damage or loss is attributable to 
any negligence, wilful act or breach of the Contract by the 

@1 
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17.2 	 Contractor's 
Care of the 
Works 

17.3 	 Employer's Risks 

Employer, the Employer' s Personnel, their respective 
agents, or anyone directly or indirectly employed by any 
of them. 

The Employer shall indemnify and hold harmless the 
Contractor, the Contractor' s Personnel, and their respective 
agents, against and from all claims, damages, losses and 
expenses (including legal fees and expenses) in respect of (I) 
bodily injury, sickness, disease or death, which is attributable to 
any negligence, wilful act or breach of the Contract by the 
Employer, the Employer's Personnel, or any of their respective 
agents, and (2) the matters for which liability may be excluded 
from insurance cover, as described in sub-paragraphs (d)(i), (ii) 
and (iii) of Sub-Clause 18.3 [Insurance Against Injury to 
Persons and Damage to Property]. 

The Contractor shall take full responsibility for the care of the 
Works and Goods from the Commencement Date until the 
Taking-Over Certificate is issued (or is deemed to be issued 
under Sub-Clause 10.1 [Taking Over of the Works and 
Sections]) for the Works, when responsibility for the care of the 
Works shall pass to the Employer. If a Taking-Over Certificate 
is issued (or is so deemed to be issued) for any Section or part of 
the Works, responsibility for the care of the Section or part shall 
then pass to the Employer. 

After responsibility has accordingly passed to the Employer, the 
Contractor shall take responsibility for the care of any work 
which is outstanding on the date stated in a Taking-Over 
Certificate, until this outstanding work has been completed. 

If any loss or damage happens to the Works, Goods or Contractor' s 
Documents during the period when the Contractor is responsible 
for their care, from any cause not listed in Sub-Clause 17.3 
[Employer' s Risks], the Contractor shall rectify the loss or damage 
at the Contractor' s risk and cost, so that the Works, Goods and 
Contractor's Documents conform with the Contract. 

The Contractor shall be liable for any loss or damage caused by 
any actions performed by the Contractor after a Taking-Over 
Certificate has been issued. The Contractor shall also be liable 
for any loss or damage which occurs after a Taking-Over 
Certificate has been issued and which arose from a previous 
event for which the Contractor was liable. 

The risks referred to in Sub-Clause 17.4 [Consequences of 
Employer's Risks] below, insofar as they directly affect the 
execution of the Works in the Country, are: 

(a) 	 war, hostilities (whether war be declared or not), invasion, 
act of foreign enemies, 

,111\ 
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17.4 Consequences of 
Employer's Risks 

(b) rebell ion, terrorism, sabotage by persons other than the 
Contractor' s Personnel, revolution, insurrection, military 
or usurped power, or civil war, within the Country, 

(c) riot, commotion or disorder within the Country by persons 
other than the Contractor's Personnel, 

(d) munitions of war, explosive material s, ionising radiation 
or contamination by radio-activity, within the Country, 
except as may be attributable to the Contractor's use of 
such munitions, explosives, radiation or radio-activity, 

(e) pressure waves caused by aircraft or other aerial devices 
travelling at sonic or supersonic speeds, 

(f) use or occupation by the Employer of any part of the 
Permanent Works, except as may be specified in the 
Contract, 

(g) design of any part of the Works by the Employer's 
Personnel or by others for whom the Employer is 
responsible, and 

(h) any operation of the forces of nature which is 
Unforeseeable or against which an experienced contractor 
could not reasonably have been expected to have taken 
adequate preventative precautions. 

If and to the extent that any of the risks listed in Sub-Clause 
17.3 above results in loss or damage to the Works, Goods or 
Contractor's Documents, the Contractor shall promptly give 
notice to the Engineer and shall rectify this loss or damage to 
the extent required by the Engineer. 

If the Contractor suffers delay and/or incurs Cost from 
rectifying this loss or damage, the Contractor shall give a further 
notice to the Engineer and shall be entitled subject to Sub­
Clause 20.1 [Contractor' s Claims] to: 

(a) an extension of time for any such delay, if completion is 
or will be delayed, under Sub-Clause 8.4 [Extension of 
Time for Completion], and 

(b) payment of any such Cost, which shall be included in the 
Contract Price. In the case of sub-paragraphs (f) and (g) of 
Sub-Clause 17.3 [Employer's Risks], Cost plus profit shall 
be payable. 

After receiving this further notice, the Engineer shall proceed in 
accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these matters. 

17.5 Intellectual and 
Industrial 

In this Sub-Clause, "infringement" means an infringement (or 
alleged infringement) of any patent, registered design, 
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copyright, trade mark, trade name, trade secret or other 
intellectual or industrial property right relating to the Works; 
and "claim" means a claim (or proceed ings pursuing a claim) 
alleging an infringement. 

Whenever a Party does not give notice to the other Party of any 
claim within 28 days of receiving the claim, the first Party shall 
be deemed to have waived any right to indemnity under this 
Sub-Clause. 

The Employer shall indemnify and hold the Contractor harmless 
against and from any claim alleging an infringement which is or 
was: 

(a) 	 an unavoidable result of the Contractor's compliance with 
the Contract, or 

(b) 	 a result of any Works being used by the Employer: 

(i) 	 for a purpose other than that indicated by, or 
reasonably to be inferred from, the Contract, or 

(ii) 	 in conjunction with any thing not supplied by the 
Contractor, unless such use was disclosed to the 
Contractor prior to the Base Date or is stated in the 
Contract. 

The Contractor shall indemnify and hold the Employer harmless 
against and from any other claim which arises out of or in 
relation to (i) the manufacture, use, sale or import of any Goods, 
or (ii) any design for which the Contractor is responsible. 

If a Party is entitled to be indemnified under this Sub-Clause, the 
indemnifying Party may (at its cost) conduct negotiations for the 
settlement of the claim, and any litigation or arbitration which may 
arise from it. The other Party shall, at the request and cost of the 
indemnifying Party, assist in contesting the claim. This other Party 
(and its Personnel) shall not make any admission which might be 
prejudicial to the indemnifying Party, unless the indemnifying 
Party failed to take over the conduct of any negotiations, litigation 
or arbitration upon being requested to do so by such other Party. 
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17.6 Limitation of 
Liability 

17.7 Useof 
Employer's 
Accomoda­
tionfFacilities 

Neither Party shall be liable to the other Party for loss of use of 
any Works, loss of profit, loss of any contract or for any indirect 
or consequential loss or damage which may be suffered by the 
other Pal1y in connection with the Contract, other than as 
specifically provided in Sub-Clause 8.7 [Delay Damages] ; Sub­
Clause 11.2 [Cost of Remedying Defects]; Sub-Clause 15.4 
[Payment after Termination]; Sub-Clause 16.4 [Payment on 
Termination]; Sub-Clause 17.1 [Indemnities]; Sub-Clause 17.4 
(b) [Consequences of Employer' s Risks] and Sub-Clause 17.5 
[Intellectual and Industrial Property Rights]. 

The total liability of the Contractor to the Employer, under or in 
connection with the Contract other than under Sub-Clause 4.19 
[Electricity, Water and Gas], Sub-Clause 4.20 [Employer ' s 
Equipment and Free-Issue Material] , Sub-Clause 17.1 
[Indemnities] and Sub-Clause 17.5 [Intellectual and Industrial 
Property Rights] , shall not exceed the sum resulting from the 
application of a multiplier (less or greater than one) to the 
Accepted Contract Amount, as stated in the Contract Data, or (if 
such multiplier or other sum is not so stated), the Accepted 
Contract Amount. 

This Sub-Clause shall not limit liability in any case of fraud, 
deliberate default or reckless misconduct by the defaulting 
Party. 

The Contractor shall take full responsibility for the care of the 
Employer provided accommodation and facilities, if any, as 
detailed in the Specification, from the respective dates of hand­
over to the Contractor until cessation of occupation (where 
hand-over or cessation of occupation may take place after the 
date stated in the Taking-Over Certificate for the Works). 

If any loss or damage happens to any of the above items while 
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18.1 	 General 
Requirements for 
Insurances 
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the Contractor is responsible for their care arising from any 
cause whatsoever other than those for which the Employer is 
liable, the Contractor shall, at his own cost, rectify the loss or 
damage to the satisfaction of the Engineer. 

18. Insurance 

In this Clause, "insuring Party" means, for each type of insurance, 
the Party responsible for effecting and maintaining the insurance 
specified in the relevant Sub-Clause. 

Wherever the Contractor is the insuring Party, each insurance 
shall be effected with insurers and in terms acceptable to the 
Contractor. These terms shall be consistent with any terms 
agreed by both Parties before the date of the Letter of 
Acceptance. This agreement of terms shall take precedence over 
the provisions of this Clause. 

Wherever the Employer is the insuring Party, each insurance 
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shall be effected with insurers and in terms acceptable to the 
Contractor. These terms shall be consistent with any terms 
agreed by both Parties before the date of the Letter of 
Acceptance. This agreement of terms shall take precedence 
over the provisions ofthis Clause. 

I f a policy is required to indemnify joint insured, the cover shall 
apply separately to each insured as though a separate policy had 
been issued for each of the joint insured. If a policy indemnifies 

i' additional joint insured , namely in addition to the insured 
t~!~" 

specified in this Clause, (i) the Contractor shall act under the 
policy on behalf of these additional joint insured except that the 
Employer shall act for Employer's Personnel, (ii) additional 
joint insured shall not be entitled to receive payments directly 
from the insurer or to have any other direct dealings with the 
insurer, and (iii) the insuring Party shall require all additional 
joint insured to comply with the conditions stipulated in the 
policy. 

Each policy insuring against loss or damage shall provide for 
payments to be made in the currencies required to rectify the 
loss or damage. Payments received from insurers shall be used 
for the rectification of the loss or damage. 

The relevant insuring Party shall, within the respective periods 
stated in the Contract Data (calculated from the Commencement 
Date), submit to the other Party: 

(a) 	 evidence that the insurances described in this Clause have 
been effected, and 

(b) 	 copies of the policies for the insurances described in Sub­
Clause 18.2 [Insurance for Works and Contractor's 
Equipment] and Sub-Clause 18.3 [Insurance against Injury 
to Persons and Damage to Property] . 

When each premium is paid, the insuring Party shall submit 
ev idence of payment to the other Party. Whenever evidence or 
policies are submitted, the insuring Party shall also give notice 
to the Engineer. 

r:' 	 Each Party shall comply with the conditions stipulated in each 
of the insurance policies. The insuring Party shall keep the 
insurers informed of any relevant changes to the execution of 
the Works and ensure that insurance is maintained in accordance 
with this Clause. 

Neither Party shall make any material alteration to the terms of 
any insurance without the prior approval of the other Party. If an 
insurer makes (or attempts to make) any alteration, the Party 
first notified by the insurer shall promptly give notice to the 
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18.2 	 Insurance for 
Works and 
Contractor's 
Equipment 

other Patty. 

If the insuring Party fails to effect and keep in force any of the 
insurances it is required to effect and maintain under the 
Contract, or fails to provide satisfactory evidence and copies of 
policies in accordance with this Sub-Clause, the other Party may 
(at its option and without prejudice to any other right or remedy) 
effect insurance for the relevant coverage and pay the premiums 
due. The insuring Party shall pay the amount of these premiums 
to the other Party, and the Contract Price shall be adjusted 
accordingly_ 

Nothing in this Clause limits the obligations, liabilities or 
responsibilities of the Contractor or the Employer, under the 
other terms of the Contract or otherwise. Any amounts not 
insured or not recovered from the insurers shall be borne by the 
Contractor and/or the Employer in accordance with these 
obligations, liabilities or responsibilities. However, if the 
insuring Party fails to effect and keep in force an insurance 
which is available and which it is required to effect and maintain 
under the Contract, and the other Party neither approves the 
omission nor effects insurance for the coverage relevant to thi s 
default, any moneys which should have been recoverable under 
this insurance shall be paid by the insuring Party_ 

Payments by one Party to the other Party shall be subject to 
Sub-Clause 2.5 [Employer's Claims] or Sub-Clause 20.1 
[Contractor' s Claims], as applicable. 

The Contractor shall be entitled to place all insurance relating to 
the Contract (including, but not limited to the insurance referred 
to Clause 18) with insurers from any eligible source country. 

The insuring Party shall insure the Works, Plant, Materials and 
Contractor's Documents for not less than the full reinstatement 
cost including the costs of demolition, removal of debris and 
professional fees and profit. This insurance shall be effective 
from the date by which the evidence is to be submitted under 
sub-paragraph (a) of Sub-Clause 18.1 [General Requirements 
for Insurances], until the date of issue of the Taking-Over 
Certificate for the Works. 

The insuring Party shall maintain this insurance to provide cover 
until the date of issue of the Performance Certificate, for loss or 
damage for which the Contractor is liable arising from a cause 
occurring prior to the issue of the Taking-Over Certificate, and 
for loss or damage caused by the Contractor in the course of any 
other operations (including those under Clause 11 [Defects 
Liability]). ~. 

The insuring Party shall insure the Contractor's Equipment for 
not less than the full replacement value, including delivery to 
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Site, For each item of Contractor' s Equipment, the insurance 
shall be effective while it is being transported to the Site and 
until it is no longer required as Contractor' s Equipment. 

Unless otherwise stated in the Particular Conditions, insurances 
under this Sub-Clause: 

,: 
(a) 	 shall be effected and maintained by the Contractor as 

insuring Party, 

(b) 	 shall be in the joint names of the Parties, who shall be 
jointly entitled to receive payments from the insurers, 
payments being held or allocated to the Party actually 
bearing the costs of rectifying the loss or damage, 

(c) 	 shall cover all loss and damage from any cause not listed 
in Sub-Clause 17.3 [Employer' s Risks], 

(d) 	 shall also cover, to the extent specifically required in the 
bidding documents of the Contract, loss or damage to a 
part of the Works which is attributable to the use or 
occupation by the Employer of another part of the Works, 
and loss or damage from the risks listed in sub-paragraphs 
(c), (g) and (h) of Sub-Clause 17.3 [Employer's Risks], 
excluding (in each case) risks which are not insurable at 
commercially reasonable terms, with deductibles perU,"U occurrence of not more than the amount stated in the 
Contract Data (if an amount is not so stated, this sub­
paragraph (d) shall not apply), and 

(e) 	 may however exclude loss of, damage to, and 
reinstatement of: 

(i) 	 a part of the Works which is in a defective condition 
due to a defect in its design, materials or 
workmanship (but cover shall include any other parts 
which are lost or damaged as a direct result of this 
defective condition and not as described in sub­
paragraph (ii) below), 

(ii) 	 a part of the Works which is lost or damaged in order 
to reinstate any other part of the Works if this other 
part is in a defective condition due to a defect in its 
design, materials or workmanship, 

(iii) 	 a part of the Works which has been taken over by the 
Employer, except to the extent that the Contractor is 
liable for the loss or damage, and 

(iv) 	 Goods while they are not in the Country, subject to 
Sub-Clause 14.5 [Plant and Materials intended for the 

2-9j..-::.-~, 
18~;\ ·l ' I ': ' ,~ 
//I'.} , . \ '\ 

/ ' 'r A' ", (,@!1 
. If..) /\/1; (" -.0 ')

oTPmc rpyn XOl\AoAA . 0 . ~ , n'( 	 .. ""~ ', I 
• ~ • '- J 



18.3 	 Insurance against 
Injury to Persons 
and Damage to 
Property 

Works]. 

I f, more than one year after the Base Date, the cover described 
in sub-paragraph (d) above ceases to be available at 
commercially reasonable terms, the Contractor shall (as insuring 
Party) give notice to the Employer, with supporting particulars. 
The Employer shall then (i) be entitled subject to Sub-Clause 
2.5 [Employer ' s Claims] to payment of an amount equivalent to 
such commercially reasonable terms as the Contractor should 
have expected to have paid for such cover, and (ii) be deemed, 

H 
j.unless he obtains the cover at commercially reasonable terms, to f 

have approved the omission under Sub-Clause 18.1 [General 
Requirements for Insurances]. 

The insuring Party shall insure against each Party ' s liability for 
any loss, damage, death or bodily injury which may occur to any 
physical property (except things insured under Sub-Clause \8.2 
[Insurance for Works and Contractor' s Equipment]) or to any 
person (except persons insured under Sub-Clause 18.4 
[Insurance for Contractor ' s Personnel]), which may arise out of 
the Contractor's performance of the Contract and occurring 
before the issue of the Performance Certificate. 

This insurance shall be for a limit per occurrence of not less 
than the amount stated in the Contract Data, with no limit on the 
number of occurrences. If an amount is not stated in the 
Contract Data, this Sub-Clause shall not apply . 

Unless otherwise stated in the Particular Conditions, the 
insurances specified in this Sub-Clause: 

(a) 	 shall be effected and maintained by the Contractor as 
insuring Party, 

(b) 	 shall be in the joint names of the Parties, 

(c) 	 shall be extended to cover liability for all loss and damage 
to the Employer's property (except things insured under 
Sub-Clause 18.2) arising out of the Contractor' s 
performance of the Contract, and 

(d) 	 may however exclude liability to the extent that it arises 
from: 

(i) 	 the Employer's right to have the Permanent Works 

executed on, over, under, in or through any land, and 

to occupy this land for the Permanent Works, 


(ii) 	 damage which is an unavoidable result of the 

Contractor's obligations to execute the Works and 

remedy any defects, and 
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(iii) 	 a cause li sted in Sub-Clause 17.3 [Employer's Risks], 
except to the extent that cover is available at 
commercially reasonable terms. 

18.4 	 Insurance for The Contractor shall effect and maintain insurance against 
Contractor's liability for claims, damages, losses and expenses (including 
Personnel legal fees and expenses) arising from injury, sickness, disease or 

death of any person employed by the Contractor or any other of 
the Contractor's Personnel. 

The insurance shall cover the Employer and the Engineer 
against liability for claims, damages, losses and expenses 
(including legal fees and expenses) arising from injury, 
sickness, disease or death of any person employed by the 
Contractor or any other of the Contractor's Personnel , except 
that this insurance may exclude losses and claims to the extent 
that they arise from any act or neglect of the Employer or of the 
Employer's Personnel. 

The insurance shall be maintained in full force and effect during 
the whole time that these personnel are assisting in the 
execution of the Works. For a Subcontractor's employees, the 
insurance may be effected by the Subcontractor, but the 
Contractor shall be responsible for compliance with this Clause. 

"t 

~ 
~19. Force Majeure ~ 

19.1 	 Definition of In this Clause, "Force Majeure" means an exceptional event or .:r: 
~ 

Force Majeure circumstance: 

(a) 	 which is beyond a Party's control, 

(b) 	 which such Party could not reasonably have provided 
against before entering into the Contract, 

(c) 	 which, having arisen, such Party could not reasonably 
have avoided or overcome, and 

(d) 	 which is not substantially attributable to the other Party. 

Force Majeure may include, but is not limited to, exceptional 
events or circumstances of the kind listed below, so long as 
conditions (a) to (d) above are satisfied: 

(i) 	 war, hostilities (whether war be declared or not), 
invasion, act of foreign enemies, 

Oi) 	 rebellion, terrorism, sabotage by persons other than 
the Contractor's Personnel, revolution, insurrection, 
military or usurped power, or civil war, 

(iii) 	 riot, commotion, disorder, strike or lockout by 
persons other than the Contractor's Personnel, 
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19.2 	 Notice of Force 
Majeure 

19.3 	 Duty to Minimise 
Delay 

19.4 	 Consequences of 
Force Majeure 
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(iv) 	 munitions of war, 

radiation 


(v) 	 natural catastrophes such 

typhoon or volcanic activity. 


If a Party is or will be prevented from performing its substantial 
obligations under the Contract by Force Majeure, then it shall 
give notice to the other Party of the 
constituting the Force Majeure and shall specify the obligations, 
the performance of which is or will be prevented. The notice 
shall be given within 14 days after the Party became aware, or 
should have become aware, 
circumstance constituting Force Majeure. 

The Party shall, having given notice, be excused performance of 
its obligations for so long as 
from performing them. 

Notwithstanding any other 
Majeure shall not apply to obligations of either Party to make 
payments to the other Party under the Contract. 

Each Party shall at all times use all reasonable endeavours to 
minimise any delay in the performance of the Contract 
result of Force Majeure. 

A Palty shall give notice to the other Party when it ceases to be 
affected by the Force Majeure. 

If the Contractor is prevented from performing its substantial 
obligations under the Contract 
notice has been given under Sub-Clause 19.2 [Notice of Force 
Majeure], and suffers delay and/or incurs Cost by reason of such 
Force Majeure, the Contractor shall be entitled subject to Sub­
Clause 20.1 [Contractor's Claims] to: 

(a) 

Time for Completion], and 

(b) 
sub-paragraphs (i) to (iv) of Sub-Clause 19.1 

policy referred to in 

Works and Contractor's Equipment]. 


explosive material s, ioni sing 
or contamination by radio-activity, except 

as may be attributable to the Contractor's use of such 
munitions, explosives, radiation or radio-activity, and 

as earthquake, hurricane, 

event or circumstances 

of the relevant event or 

such Force Majeure prevents it 

provision of this Clause, Force 

as a 

by Force Majeure of which 

an extension of time for any such delay, if completion is 
or will be delayed, under Sub-Clause 8.4 [Extension of 

if the event or circumstance is of the kind described in 
[Definition 

of Force Majeure] and, in the case of sub-paragraphs (ii) 
to (iv), occurs in the Country, payment of any such Cost, 
including the costs of rectifying or replacing the Works 
and/or Goods damaged or destructed by Force Majeure, to 
the extent they are not indemnified through the insurance 

Sub-Clause 18.2 [Insurance for 

"~ 
~~ 
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19.5 	 Force Majeure 
Affecting 
Subcontractor 

19.6 	 Optional 
Termination, 

:li~, Payment and 
Release 

t; 
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19.7 	 Release from 

,..,., 

After receiving this notice, the Engineer shall proceed III 

accordance with Sub-Clause 3.5 [Determinations] to agree or 
determine these matters. 

I f any Subcontractor is entitled under any contract or agreement 
relating to the Works to relief from force majeure on terms 
additional to or broader than those specified in this Clause, such 
additional or broader force majeure events or circumstances 
shall not excuse the Contractor's non-performance or entitle him 
to relief under this Clause. 

I f the execution of substantially all the Works in progress is 
prevented for a continuous period of 84 days by reason of Force 
Majeure of which notice has been given under Sub-Clause 19.2 
[Notice of Force Majeure] , or for multiple periods which total 
more than 140 days due to the same notified Force Majeure, 
then either Party may give to the other Party a notice of 
termination of the Contract. In this event, the termination shall 
take effect 7 days after the notice is given, and the Contractor 
shall proceed in accordance with Sub-Clause 16.3 [Cessation of 
Work and Removal of Contractor ' s Equipment]. 

Upon such termination, the Engineer shall determine the value 
of the work done and issue a Payment Certificate which shall 
include: 

(a) 	 the amounts payable for any work carried out for which a 
price is stated in the Contract; 

(b) 	 the Cost of Plant and Materials ordered for the Works 
which have been delivered to the Contractor, or of which 
the Contractor is liable to accept delivery: this Plant and 
Materials shall become the property of (and be at the risk 
of) the Employer when paid for by the Employer, and the 
Contractor shall place the same at the Employer' s 
disposal; 

(c) 	 other Costs or liabilities which in the circumstances were 
reasonably and necessarily incurred by the Contractor in 
the expectation of completing the Works; 

(d) 	 the Cost of removal of Temporary Works and Contractor' s 
Equipment from the Site and the return of these items to 
the Contractor's works in his country (or to any other 
destination at no greater cost); and 

(e) 	 the Cost of repatrIatIOn of the Contractor's staff and 
labour employed wholly in connection with the Works at 
the date of term ination. 

Notwithstanding any other provision of this Clause, if any event or 
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Performance 

20. 

20.1 	 Contractor's 
Claims 

circumstance outside the control of the Parties (including, but not 
limited to, Force Majeure) arises which makes it impossible or 
unlawful for either or both Parties to fulfil its or their contractual 
obligations or which, under the law governing the Contract, entitles 
the Parties to be released from further performance of the Contract, 
then upon notice by either Palty to the other Party of such event or 
circumstance: 

(a) 	 the Parties shall be discharged from further performance, 
without prejudice to the rights of either Party in respect of 
any previous breach of the Contract, and 

(b) 	 the sum payable by the Employer to the Contractor shall 
be the same as would have been payable under Sub­
Clause 19.6 [Optional Termination, Payment and Release] 
if the Contract had been terminated under Sub-Clause 
19.6. 

Claims, Disputes and Arbitration 

If the Contractor considers himself to be entitled to any 
extension of the Time for Completion and/or any additional 
payment, under any Clause of these Conditions or otherwise in 
connection with the Contract, the Contractor shall give notice to 
the Engineer, describing the event or circumstance giving rise to 
the claim . The notice shall be given as soon as practicable, and 
not later than 28 days after the Contractor became aware, or 
should have become aware, of the event or circumstance. 

If the Contractor fails to give notice of a claim within such 
period of 28 days, the Time for Completion shall not be 
extended, the Contractor shall not be entitled to additional 
payment, and the Employer shall be discharged from all liability 
in connection with the claim. Otherwise, the following 
provisions of this Sub-Clause shall apply. 

The Contractor shall also submit any other notices which are 
required by the Contract, and supporting particulars for the 
claim, all as relevant to such event or circumstance. 

The Contractor shall keep such contemporary records as may be 
necessary to substantiate any claim, either on the Site or at 
another location acceptable to the Engineer. Without admitting 
the Employer' s liability, the Engineer may, after receiving any 
notice under this Sub-Clause, monitor the record-keeping and/or 
instruct the Contractor to keep further contemporary records. 
The Contractor shall permit the Engineer to inspect all these 
records, and shall (if instructed) submit copies to the Engineer. 

Within 42 days after the Contractor became aware (or should 
have become aware) of the event or circumstance giving rise to 
the claim, or within such other period as may be proposed by the 
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Contractor and approved by the Engineer, the Contractor shall 
send to the Engineer a fully detailed claim which includes full 
supporting particulars of the basis of the claim and of the 
extension of time and/or additional payment claimed. If the 
event or circumstance giving rise to the claim has a continuing 
effect: 

(a) 	 this fully detailed claim shall be considered as interim; 

(b) 	 the Contractor shall send further interim claims at monthly 
intervals, giving the accumulated delay and/or amount 
claimed, and such further particulars as the Engineer may 
reasonably require; and 

(c) 	 the Contractor shall send a final claim within 28 days after 
the end of the effects resulting from the event or 
circumstance, or within such other period as may be 
proposed by the Contractor and approved by the Engineer. 

Within 42 days after receiving a claim or any further particulars 
supporting a previous claim, or within such other period as may 
be proposed by the Engineer and approved by the Contractor, 
the Engineer shall respond with approval, or with disapproval 
and detailed comments. He may also request any necessary 
further particulars, but shall nevertheless give his response on 
the principles of the claim within the above defined time period. 

Within the above defined period of 42 days, the Engineer shall 
proceed in accordance with Sub-Clause 3.5 [Determinations] to 
agree or determine (i) the extension (if any) of the Time for 
Completion (before or after its expiry) in accordance with Sub­
Clause 8A [Extension of Time for Completion], and/or (ii) the 
additional payment (if any) to which the Contractor is entitled 
under the Contract. 

Each Payment Certificate shall include such additional payment 
for any claim as have been reasonably substantiated as due 
under the relevant provision of the Contract. Unless and until 
the particulars supplied are sufficient to substantiate the whole 
of the claim, the Contractor shall only be entitled to payment for 
such part of the claim as he has been able to substantiate. 

If the Engineer does not respond within the timeframe defined 
in this Clause, either Party may consider that the claim is 
rejected by the Engineer and any of the Parties may refer it to 
the Dispute Board in accordance with Sub-Clause 20A 
[Obtaining Dispute Board's Decision]. 

The requirements of this Sub-Clause are in addition to those of 
any other Sub-Clause which may apply to a claim. If the 
Contractor fails to comply with this or another Sub-Clause in 
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"TPE!i1C fPyn xOf\AoAA 	 l~ 



( 

''\:!II:''!:t:t:1 

20.2 	 Appointment of 
the Dispute 
Board 
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relation to any claim, any extension of time and/or additional 
payment shall take account of the extent (if any) to which the 
failure has prevented or prejudiced proper investigation of the 
claim, unless the claim is excluded under the second paragraph 
of this Sub-Clause. 

Disputes shall be referred to a DB for decision in accordance 
with Sub-Clause 20.4 [Obtaining Dispute Board's Decision]. 
The Parties shall appoint a DB by the date stated in the Contract 
Data. 

The DB shall comprise, as stated in the Contract Data, either 
one or three suitably qualified persons ("the members"), each of 
whom shall be fluent in the language for communication defined 
in the Contract and shall be a professional experienced in the 
type of construction involved in the Works and with the interpreta­
tion of contractual documents. If the number is not so stated and 
the Parties do not agree otherwise, the DB shall comprise three 
persons. 

If the Parties have not jointly appointed the DB 21 days before 
the date stated in the Contract Data and the DB is to comprise 
three persons, each Party shall nominate one member for the 
approval of the other Party. The first two members shall 
recommend and the Parties shall agree upon the third member, 
who shall act as chairman. 

However, if a list of potential members has been agreed by the 
Parties and is included in the Contract, the members shall be 
selected from those on the list, other than anyone who is unable 
or unwilling to accept appointment to the DB. 

The agreement between the Parties and either the sole member 
or each of the three members shall incorporate by reference the 
General Conditions of Dispute Board Agreement contained in 
the Appendix to these General Conditions, with such 
amendments as are agreed between them. ,' 
The terms of the remuneration of either the sole member or each 
of the three members, including the remuneration of any expert 
whom the DB consults, shall be mutually agreed upon by the 
Parties when agreeing the terms of appointment. Each Party 
shall be responsible for paying one-half of this remuneration. 

If at any time the Parties so agree, they may jointly refer a 
matter to the DB for it to give its opinion. Neither Party shall 
consult the DB on any matter without the agreement of the other 
Party. 

If a member declines to act or is unable to act as a result of 
death, disability, resignation or termination of appointment, a 

~ ...,....-r 
2-98 

1891733Vff1IJru 
"PI:~G win xOMoAA 

http:o~,-;"0.14


I, 

20.3 	 Failure to Agree 
on the 
Composition of 
the Dispute 
Board 

.~. 
~.. 

20.4 	 Obtaining 
Dispute Board's 
Decision 

replacement shall be appointed in the same manner as the 
replaced person was required to have been nominated or agreed 
upon, as described in this Sub-Clause. 

The appointment of any member may be terminated by mutual 
agreement of both Parties, but not by the Employer or the 
Contractor acting alone. Unless otherwise agreed by both 
Parties, the appointment of the DB (including each member) 
shall expire when the discharge referred to in Sub-Clause 14.12 
[Discharge] shall have become effective. 

1fany of the following conditions apply, namely: 

(a) 	 the Parties fail to agree upon the appointment of the sole 
member of the DB by the date stated in the first paragraph 
of Sub-Clause 20.2, [Appointment of the Dispute Board], 

(b) 	 either Party fails to nominate a member (for approval by 
the other Party), or fails to approve a member nominated 
by the other Party, of a DB of three persons by such date, 

(c) 	 the Parties fail to agree upon the appointment of the third 
member (to act as chairman) of the DB by such date, or 

(d) 	 the Parties fail to agree upon the appointment of a 
replacement person within 42 days after the date on which 
the sole member or one of the three members declines to 
act or is unable to act as a result of death, disability, 
resignation or termination of appointment, 

then the appointing entity or official named in the Contract Data 
shall, upon the request of either or both of the Parties and after 
due consultation with both Parties, appoint this member of the 
DB. This appointment shall be final and conclusive. Each Party 
shall be responsible for paying one-half of the remuneration of 
the appointing entity or official. 

If a dispute (of any kind whatsoever) arises between the Parties 
in connection with, or arising out of, the Contract or the 
execution of the Works, including any dispute as to any 
certificate, determination, instruction, opinion or valuation of 
the Engineer, either Party may refer the dispute in writing to the 
DB for its decision, with copies to the other Party and the 
Engineer. Such reference shall state that it is given under this 
Sub-Clause. 

For a DB of three persons, the DB shall be deemed to have 
received such reference on the date when it is received by the 
chairman of the DB. 

Both Parties shall promptly make available to the DB all such 
additional information, further access to the Site, and 
appropriate facilities, as the DB may require for the purposes of 
making a decision on such dispute. The DB shall be deemed to 
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Within 84 days after receiving such reference, or within such 
other period as may be proposed by the DB and approved by 
both Parties, the DB shall give its decision, which shall be 
reasoned and shall state that it is given under this Sub-Clause. 
The decision shall be binding on both Parties, who shall 
promptly give effect to it unless and until it shall be revised in 
an amicable settlement or an arbitral award as described below. 
Unless the Contract has already been abandoned, repudiated or 
terminated, the Contractor shall continue to proceed with the 
Works in accordance with the Contract. 

If either Party is dissatisfied with the DB 's decision, then either 
Party may, within 28 days after receiving the decision, give 
notice to the other Party of its dissatisfaction and intention to 
commence arbitration. If the DB fails to give its decision within 
the period of 84 days (or as otherwise approved) after receiving 
such reference, then either Party may, within 28 days after this 
period has expired, give notice to the other Party of its 
dissatisfaction and intention to commence arbitration. 

In either event, this notice of dissatisfaction shall state that it is 
given under this Sub-Clause, and shall set out the matter in 
dispute and the reason(s) for dissati sfaction . Except as stated in 
Sub-Clause 20.7 [Failure to Comply with Dispute Board 's 
Decision] and Sub-Clause 20.8 [Expiry of Dispute Board 's 
Appointment], neither Party shall be entitled to commence 
arbitration of a dispute unless a notice of dissatisfaction has 
been given in accordance with this Sub-Clause. 

If the DB has given its decision as to a matter in dispute to both 
Parties, and no notice of dissatisfaction has been given by either 
Party within 28 days after it received the DB 's decision, then the 
decision shall become final and binding upon both Parties. 

Where notice of dissatisfaction has been given under Sub­
Clause 2004 above, both Parties shall attempt to settle the 
dispute amicably before the commencement of arbitration . 
However, unless both Parties agree otherwise, arbitration may 
be commenced on or after the fifty-sixth day after the day on 
which a notice of dissatisfaction and intention to commence 
arbitration was given, even if no attempt at amicable settlement 
has been made. 

Unless indicated otherwise in the Particular Conditions, any 
dispute not settled amicably and in respect of which the DB 's 
decision (if any) has not become final and binding shall be 
finally settled by arbitration. Unless otherwise agreed by both 
Parties: 

(a) For contracts with foreign contractors, international 
arbitration with proceedings administered by the 
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20.7 	 Failure to 
Comply with 
Dispute Board's 
Decision 

20.8 	 Expiry of Dispute 
Board's 
Appointment 

institution appointed in the Contract Data, 
conducted in accordance with the rules of 
arbitration of the appointed institution, if any, or in 
accordance with UNCITRAL arbitration rules, at 
the choice of the appointed institution, 

(b) 	 the place of arbitration shall be the city where the 
headquarters of the appointed arbitration institution 
is located, 

(c) 	 the arbitration shall be conducted in the language 
for communications defined in Sub-Clause 1.4 [Law 
and Language], and 

(d) 	 For contracts with domestic contractors, arbitration 
with proceedings conducted in accordance with the 
laws of the Employer's country. 

The arbitrators shall have full power to open up, review and 
revise any certificate, determination, instruction, opinion or 
valuation of the Engineer, and any decision of the DB, relevant 
to the dispute. Nothing shall disqualify representatives of the 
Parties and the Engineer from being called as a witness and 
giving evidence before the arbitrators on any matter whatsoever 
relevant to the dispute. 

Neither Party shall be limited in the proceedings before the 
arbitrators to the evidence or arguments previously put before 
the DB to obtain its decision, or to the reasons for dissatisfaction 
given in its notice of dissatisfaction. Any decision of the DB 
shall be admissible in evidence in the arbitration. 

Arbitration may be commenced prior to or after completion of 
the Works. The obligations of the Parties, the Engineer and the 
DB shall not be altered by reason of any arbitration being 
conducted during the progress of the Works. 

In the event that a Party fails to comply with a final and binding 
DB decision, then the other Party may, without prejudice to any 
other rights it may have, refer the failure itself to arbitration 
under Sub-Clause 20.6 [Arbitration). Sub-Clause 20.4 
[Obtaining Dispute Board's Decision] and Sub-Clause 20.5 
[Amicable Settlement] shall not apply to this reference . 

If a dispute arises between the Parties in connection with, or 
arising out of, the Contract or the execution of the Works and 
there is no DB in place, whether by reason of the expiry of the 
DB's appointment or otherwise: 

(a) 	 Sub-Clause 20.4 [Obtaining Dispute Board's Decision] 
and Sub-Clause 20.5 [Amicable Settlement] shall not 
apply, and 

I 

! 
~ 

~ 

~ 
~ 

, 

I 
~ 

~ 

~ 

I 

I 
~ 

I
2-101 
1921733 ~~--...~fl[f1/!JJrtf] 	

'/.)"."~Itf ll"""~ , .. \'TPEV1C rpyn XOI\A'AA. 	 n\ . '0 ~ 
" . "'. \ 

, 



~ ~ ~ .... ..'i".... ... 

(b) 	 the dispute may be referred directly to arbitration under 

Sub-Clause 20.6 [Arbitration]. 
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APPENDIX 

A General Conditions of Dispute Board Agreement 
'l~': 

1. 	 Definitions Each "Dispute Board Agreement" is a tripartite agreement by and 
between: 

(a) 	 the "Employer"; 

(b) 	 the "Contractor"; and 

(c) 	 the "Member" who is defined in the Dispute Board Agreement 
as being: 

(i) 	 the sole member of the "DB" and, where this is the case, 
all references to the "Other Members" do not apply, or 

(ii) 	 one of the three persons who are jointly called the "DB" 
(or "Dispute Board") and, where this is the case, the other 
two persons are called the "Other Members." 

I~:, 

im: 
t,~
,:" 	 The Employer and the Contractor have entered (or intend to enter) 

into a contract, which is called the "Contract" and is defined in the 
Dispute Board Agreement, which incorporates this Appendix. In 
the Dispute Board Agreement, words and expressions which are not 
otherwise defined shall have the meanings assigned to them in the 
Contract. 

~ 

2. General 	 Unless otherwise stated in the Dispute Board Agreement, it shall i 
i;Provisions take effect on the latest ofthe following dates: 

(a) 	 the Commencement Date defined in the Contract, 

(b) 	 when the Employer, the Contractor and the Member have each 
signed the Dispute Board Agreement, or ~ 

~ 

(c) 	 when the Employer, the Contractor and each of the Other ~ 
fi 

~~ 	 Members (if any) have respectively each signed a dispute " 
board agreement. 

This employment of the Member is a personal appointment. At any 
time, the Member may give not less than 70 days ' notice of 
resignation to the Employer and to the Contractor, and the Dispute 
Agreement shall terminate upon the expiry ofthis period. 

3. 	 Warranties The Member warrants and agrees that he/she is and shall be 
impartial and independent of the Employer, the Contractor and the 
Engineer. The Member shall promptly disclose, to each of them and 
to the Other Members (if any), any fact or circumstance which 
might appear inconsistent with hislher warranty and agreement of 

I 
~ 

impartiality and independence. 


When appointing the Member, the Employer and the Contractor 


I 
~ 

relied upon the Member' s representations that he/she is: .,:,' 

~ 
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4. 	 General 
Obligations of the 
Member 

(a) 	 experienced in the work which the Contractor is to carry out 
under the Contract, 

(b) 	 experienced in the interpretation of contract documentation, 
and 

(c) 	 fluent in the language for communications defined in the 
Contract. 

The Member shall: 

(a) 	 have no interest financial or otherwise in the Employer, the 
Contractor or Engineer, nor any financial interest in the 
Contract except for payment under the Dispute Board 
Agreement; 

(b) 	 not previously have been employed as a consultant or 
otherwise by the Employer, the Contractor or the Engineer, 
except in such circumstances as were disclosed in writing to 
the Employer and the Contractor before they signed the 
Dispute Board Agreement; 

(c) 	 have disclosed in writing to the Employer, the Contractor and 
the Other Members (if any), before entering into the Dispute 
Board Agreement and to his/her best knowledge and 
recollection, any professional or personal relationships with 
any director, officer or employee of the Employer, the 
Contractor or the Engineer, and any previous involvement in 
the overall project of which the Contract forms pal1; 

(d) 	 not, for the duration of the Dispute Board Agreement, be 
employed as a consultant or otherwise by the Employer, the 
Contractor or the Engineer, except as may be agreed in writing 
by the Employer, the Contractor and the Other Members (if 
any); 

(e) 	 comply with the annexed procedural rules and with Sub­
Clause 20.4 of the Conditions of Contract; 

(t) 	 not give advice to the Employer, the Contractor, the 
Employer' s Personnel or the Contractor's Personnel 
concerning the conduct of the Contract, other than in 
accordance with the annexed procedural rules; 

(g) 	 not while a Member enter into discussions or make any 
agreement with the Employer, the Contractor or the Engineer 
regarding employment by any of them, whether as a consultant 
or otherwise, after ceasing to act under the Dispute Board 
Agreement; 

(h) 	 ensure his/her availability for all site visits and hearings as are 
necessary; 

(i) 	 become conversant with the Contract and with the progress of 
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the Works (and of any other parts of the project of which the 
Contract forms part) by studying all documents received which 
shall be maintained in a current working file; 

(j) treat the details of the Contract and all the DB 's activities and 
hearings as private and confidential, and not publish or 
disclose them without the prior written consent of the 
Employer, the Contractor and the Other Members (if any); and 

(k) be available to give advice and Opll1lOnS, on any matter 
relevant to the Contract when requested by both the Employer 
and the Contractor, subject to the agreement of the Other 
Members (if any). 

5. General 
Obligations of the 
Employer and the 
Contractor 

The Employer, the Contractor, the Employer's Personnel and the 
Contractor's Personnel shall not request advice from or consultation 
with the Member regarding the Contract, otherwise than in the 
normal course of the DB 's activities under the Contract and the 
Dispute Board Agreement. The Employer and the Contractor shall 
be responsible for compliance with this provision, by the 
Employer's Personnel and the Contractor's Personnel respectively. 

The Employer and the Contractor undertake to each other and to the 
Member that the Member shall not, except as otherwise agreed in 
writing by the Employer, the Contractor, the Member and the Other t 

Members (if any): 

(a) be appointed as an arbitrator in any arbitration under the 

~ 
I 
~ Contract; 
~ 

(b) be called as a witness to give evidence concerning any dispute 
before arbitrator(s) appointed for any arbitration under the 
Contract; or I 

~ 
(c) 	 be liable for any claims for anything done or omitted in the 

discharge or purported discharge of the Member's functions , 
unless the act or omission is shown to have been in bad faith. 

The Employer and the Contractor hereby jointly and severally 
indemnifY and hold the Member harmless against and from claims 
from which he is relieved from liability under the preceding 
paragraph. 

Whenever the Employer or the Contractor refers a dispute to the 
DB under Sub-Clause 2004 of the Conditions of Contract, which 
will require the Member to make a site visit and attend a hearing, 
the Employer or the Contractor shall provide appropriate security 
for a sum equivalent to the reasonable expenses to be incurred by 
the Member. No account shall be taken of any other payments due 
or paid to the Member. 

6. 	 Payment The Member shall be paid as follows, in the currency named in the 

"'" 
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Dispute Board Agreement: 

(a) a retainer fee per calendar month , which shall be considered as 
payment in full for: 

(i) being available on 28 days ' notice for all site visits and 
hearings; 

(ii) becoming and remaInIng conversant with all project 
developments and maintaining relevant files ; 

(iii) all office and overhead expenses including secretarial 
services, photocopying and office suppl ies incurred in 
connection with his duties; and 

(iv) all services performed hereunder except those referred to 
in sub-paragraphs (b) and (c) of this Clause. 

The retainer fee shall be paid with effect from the last day of the 
calendar month in which the Dispute Board Agreement becomes 
effective; until the last day of the calendar month in which the 
Taking-Over Certificate is issued for the whole of the Works. 

With effect from the first day of the calendar month following the 
month in which the Taking-Over Certificate is issued for the whole 
of the Works, the retainer fee shall be reduced by one third. This 
reduced fee shall be paid until the first day of the calendar month in 
which the Member resigns or the Dispute Board Agreement is 
otherwise terminated. 

(b) a daily fee which shall be considered as payment in full for: 

(i) each day or part of a day up to a maximum of two days ' 
travel time in each direction for the journey between the 
Member's home and the site, or another location of a 
meeting with the Other Members (if any); 

(ii) each working day on Site visits, hearings or prepanng 
decisions; and 

(iii) each day spent reading submissions in preparation for a 
hearing. 

(c) all reasonable expenses including necessary travel expenses 
(air fare in less than first class, hotel and subsistence and other 
direct travel expenses) incurred in connection with the 
Member's duties, as well as the cost of telephone calls, courier 
charges, faxes and telexes: a receipt shall be required for each 
item in excess of five percent of the daily fee referred to in 
sub-paragraph (b) of this Clause; 

(d) any taxes properly levied in the Country on payments made to 
the Member (unless a national or permanent resident of the 
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7. Termination 

Country) under this Clause 6. 

The retainer and daily fees shall be as specified in the Dispute 
Board Agreement. Unless it specifies otherwise, these fees shall 
remain fixed for the first 24 calendar months, and shall thereafter be 
adjusted by agreement between the Employer, the Contractor and 
the Member, at each anniversary of the date on which the Dispute 
Board Agreement became effective. 

If the parties fail to agree on the retainer fee or the daily fee , the 
appointing entity or official named in the Contract Data shall 
determine the amount of the fees to be used. 

The Member shall submit invoices for payment of the monthly 
retainer and air fares quarterly in advance . Invoices for other 
expenses and for daily fees shall be submitted following the 
conclusion of a site visit or hearing. All invoices shall be 
accompanied by a brief description of activities performed during 
the relevant period and shall be addressed to the Contractor. 

The Contractor shall pay each of the Member' s invoices in full 
within 56 calendar days after receiving each invoice and shall apply 
to the Employer (in the Statements under the Contract) for 
reimbursement of one-half of the amounts of these invoices. The 
Employer shall then pay the Contractor in accordance with the 
Contract. 

If the Contractor fails to pay to the Member the amount to which 
he/she is entitled under the Dispute Board Agreement, the 
Employer shall pay the amount due to the Member and any other 
amount which may be required to maintain the operation of the DB; 
and without prejudice to the Employer's rights or remedies. In 
addition to all other rights arising from this default, the Employer 
shall be entitled to reimbursement of all sums paid in excess of one­
half of these payments, plus all costs of recovering these sums and 
financing charges calculated at the rate specified in Sub-Clause 
14.8 of the Conditions of Contract. 

I f the Member does not receive payment of the amount due within 
70 days after submitting a valid invoice, the Member may (i) 
suspend his/her services (without notice) until the payment is 
received, and/or (ii) resign his/her appointment by giving notice 
under Clause 7. 

At any time: (i) the Employer and the Contractor may jointly 
terminate the Dispute Board Agreement by giving 42 days' notice 
to the Member; or (ii) the Member may resign as provided for in 
Clause 2. 

If the Member fails to comply with the Dispute Board Agreement, 
the Employer and the Contractor may, without prejudice to their 
other rights, terminate it by notice to the Member. The notice shall 

---..,: 
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8. Default of the 
Member 

9. Disputes 

take effect when received by the Member. 

If the Employer or the Contractor fails to comply with the Dispute 
Board Agreement, the Member may, without prejudice to his other 
rights, terminate it by notice to the Employer and the Contractor. 
The notice shall take effect when received by them both. 

Any such notice, resignation and termination shall be final and 
binding on the Employer, the Contractor and the Member. 
However, a notice by the Employer or the Contractor, but not by 
both, shall be of no effect. 

If the Member fails to comply with any of his obligations under 
Clause 4 (a) - (d) above, he shall not be entitled to any fees or 
expenses hereunder and shall, without prejudice to their other 
rights, reimburse each of the Employer and the Contractor for any 
fees and expenses received by the Member and the Other Members 
(if any), for proceedings or decisions (if any) of the DB which are 
rendered void or ineffective by the said failure to comply. 

If the Member fails to comply with any of his obligations under 
Clause 4 (e) - (k) above, he shall not be entitled to any fees or 
expenses hereunder from the date and to the extent of the non­
compliance and shall, without prejudice to their other rights, 
reimburse each of the Employer and the Contractor for any fees and 
expenses already received by the Member, for proceedings or 
decisions (if any) of the DB which are rendered void or ineffective 
by the said fai lure to comply. 

Any dispute or claim ansmg out of or in connection with this 
Dispute Board Agreement, or the breach, termination or invalidity 
thereof, shall be finally settled by institutional arbitration. If no 
other arbitration institute is agreed, the arbitration shall be 
conducted under the Rules of Arbitration of the International 
Chamber of Commerce by one arbitrator appointed in accordance 
with these Rules of Arbitration. 
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PROCEDURAL RULES 

Unless otherwise agreed by the Employer and the Contractor, the DB shall visit the site at 
intervals of not more than 140 days, including times of critical construction events, at the 
request of either the Employer or the Contractor. Unless otherwise agreed by the Employer, 
the Contractor and the DB, the period between consecutive visits shall not be less than 70 
days, except as required to convene a hearing as described below. 

The timing of and agenda for each site visit shall be as agreed jointly by the DB, the 
Employer and the Contractor, or in the absence of agreement, shall be decided by the DB. The 
purpose of site visits is to enable the DB to become and remain acquainted with the progress 
of the Works and of any actual or potential problems or claims, and, as far as reasonable, to 
endeavour to prevent potential problems or claims from becoming disputes. 

Site visits shall be attended by the Employer, the Contractor and the Engineer and shall be co­
ordinated by the Employer in co-operation with the Contractor. The Employer shall ensure the 
provision of appropriate conference facilities and secretarial and copying services. At the 
conclusion of each site visit and before leaving the site, the DB shall prepare a report on its 
activities during the visit and shall send copies to the Employer and the Contractor. 

The Employer and the Contractor shall furnish to the DB one copy of all documents which the 
DB may request, including Contract documents, progress reports, variation instructions, 
certificates and other documents pertinent to the performance of the Contract. All 
communications between the DB and the Employer or the Contractor shall be copied to the 
other Party. If the DB comprises three persons, the Employer and the Contractor shall send " ..:~ 
copies of these requested documents and these communications to each of these persons. 

If any dispute is referred to the DB in accordance with Sub-Clause 2004 of the Conditions of 
Contract, the DB shall proceed in accordance with Sub-Clause 2004 and these Rules. Subject 
to the time allowed to give notice of a decision and other relevant factors, the DB shall: 

(a) 	 act fairly and impartially as between the Employer and the Contractor, giving each of 
them a reasonable opportunity of putting his case and responding to the other's case, and 

(b) 	 adopt procedures suitable to the dispute, avoiding unnecessary delay or expense. 

The DB may conduct a hearing on the dispute, in which event it will decide on the date and 
place for the hearing and may request that written documentation and arguments from the 
Employer and the Contractor be presented to it prior to or at the hearing. 

Except as otherwise agreed in writing by the Employer and the Contractor, the DB shall have 
~~ 	 power to adopt an inquisitorial procedure, to refuse admission to hearings or audience at 

hearings to any persons other than representatives of the Employer, the Contractor and the 
Engineer, and to proceed in the absence of any party who the DB is satisfied received notice 
of the hearing; but shall have discretion to decide whether and to what extent this power may 
be exercised. 

The Employer and the Contractor empower the DB, among other things, to: 

(a) establish the procedure to be applied in deciding a dispute, 

(b) decide upon the DB's own jurisdiction, and as to the scope of any dispute referred to it, 

2-109 
200n33 - '~:-~@[] 

-' , ':"\ 
,

°TPEV1C rpyn XOI\A·AA 	 , 
~, 



I 

(c) conduct any hearing as it thinks fit, not being bound by any rules or procedures other than 
those contained in the Contract and these Rules, 

(d) take the initiative in ascertaining the facts and matters required for a decision , 

(e) make use of its own specialist knowledge, if any, 

(t) decide upon the payment of financing charges in accordance with the Contract, 

(g) decide upon any provisional rei ief such as interim or conservatory measures, and 

(h) open up, review and revise any certificate, decision, determination, instruction , opinion or 
valuation of the Engineer, relevant to the dispute. 

The DB shall not express any opinions during any hearing concerning the merits of any 
arguments advanced by the Parties. Thereafter, the DB shall make and give its decision in 
accordance with Sub-Clause 2004, or as otherwise agreed by the Employer and the Contractor 
in writing. If the DB comprises three persons: 

(a) 	 it shall convene in private after a hearing, in order to have discussions and prepare its 
decision; 

(b) 	 it shall endeavour to reach a unanimous decision: if this proves impossible the 
applicable decision shall be made by a majority of the Members, who may require the 
minority Member to prepare a written report for submission to the Employer and the 
Contractor; and 

(c) 	 if a Member fails to attend a meeting or hearing, or to fulfil any required function, the 
other two Members may nevertheless proceed to make a decision, unless: 

(i) 	 either the Employer or the Contractor does not agree that they do so, or 

(ii) 	 the absent Member is the chairman and he/she instructs the other Members not to 

make a decision. 
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(11) Special Specification 

The following Special Specification should be read in conjunction with the 
General Specifications and shall extend and modify them as appropriate. 

List of Special Specifications: 

Preamble to Bill of Quantities 

Facilities for the Engineer 

Environmental Management Plan 

Special Specification 
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Preamble 

Remark: 

The following Preamble should be treated as a Special Specifications and should be read in 
conjunction with General Specifications and shall extend and modify them as appropriate. 

I. 	 The Bill of Quantities shall be read in conjunction with the Instructions to Bidders, General 
and Special Conditions of Contract, Technical Specifications, and Drawings. 

2. 	 The quantities given in the Bill of Quantities are estimated and provisional, and are given to 
provide a common basis for bidding. The basis of payment will be the actual quantities of 
work ordered and carried out, as measured by the Contractor and verified by the Engineer 
and valued at the rates and prices bid in the priced Bill of Quantities, where applicable, and 
otherwise at such rates and prices as the Engineer may fix within the terms of the Contract. 

3. 	 The rates and prices bid in the priced Bill of Quantities shall , except insofar as it is otherwise 
provided under the Contract, include all Constructional Plant, labour, supervision, materials, 
erection, maintenance, insurance, profit, taxes, and duties, together with all general risks, 
liabilities, and obligations set out or implied in the Contract. 

The unit prices in this programme shall cover inter alia: 


- costs of labour, used materials and equipment of the Contractor, 

- costs of location for Contractor's facilities, plants, storage place, parking, offices etc., 

- costs of workers' camp, local transport to site and back, travel allowances to workers for 


trips home, 
i~I~''i 

- costs of transport of materials and equipment of the Contractor to site, 

- costs of possible rent of machinery, equipment and vehicles, 

- costs of unloading, transhipment, storage, keeping, local deliveries of materials to places of 


use, equipment and plant of the Contractor, 
- taxes, custom duties and levies related to the works pursuant to the contract provisions, 
- cost of performance guarantee, 
- insurance costs: for workers (health insurance included), for plants, structures and third 

parties pursuant to the relevant contract provisions, 
- costs of electricity, water, heating, gas, telephone, fax during works, 
- costs of waste disposal in city dump area, 
- costs of construction and maintenance of temporary structures (stocks, workshops, 

worker's camp, offices for the Contractor, the Engineer, Employer, Consultant Supervision 
of the EMP and other) that are needed for smooth execution of the works under this 
contract, 

- costs of laying and maintaining any temporary installations on the site, needed for the 
execution of works, 

- costs of starting the operation, 
- costs of "hard fence" for the site, if necessary, 
- cost of supply and fixing of 3 official site boards in accordance with the laws of the 

Republic of Serbia, 
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- costs of working conditions for the Engineer and his team, 
- costs of temporary dumping of key material , 
- cost of any diversion roads and traffic contro l and maintenance of diversion roads, 
- cost of cleaning up the site on completion, 
- cost of the Environmenta l Management Plan implementation, 
- cost of the traffic management plan preparation and implementation (the Contractor has to 

prepare and present the Plan to relevant authorities for approval ; the Works shall be 
executed under road traffic, as well as along the railway line), 

- other costs ensuing from the contract documents, 
- other direct and indirect costs for full completion, maintenance in the construction period 

and start of operation, 
- itemized unit rates shall include geodetic works if they are not specified as a separate item 

in the Bill of Quantities. 

4. 	 A rate or price shall be entered against each item in the priced Bill of Quantities. The cost of 
Items against which the Contractor has failed to enter a rate or price shall be deemed to be 
covered by other rates and prices entered in the Bill of Quantities. 

5. 	 The Contractor shall not have the right to unit price adjustment on the basis of eventual 
difference between quantities of works stated in the Bill of Quantities and actually completed 
quantities, except in the case defined under the Particular Conditions of Contract. 

6. 	 The whole cost of complying with the provisions of the Contract shall be included in the 
Items provided in the priced Bill of Quantities, and where no Items are provided, the cost 
shall be deemed to be distributed among the rates and prices entered for the related Items of 
Work. 

7. 	 General conditions and descriptions of work and materials are not necessarily repeated nor 
summarized in the Bill of Quantities. References to the relevant sections of the Contract 
documentation shall be made before entering prices against each item in the priced Bill of 
Quantities. 

8. 	 A Oaywork Schedule should be included if the probability of unforeseen work, outside the 
items included in the Bill of Quantities, is relatively high. To facilitate checking by the 
Employer of the realism of rates quoted by the bidders, the Oaywork Schedule should 
normally comprise: 

(a) 	 a list of the various classes of labour, materials, and Contractor' s Equipment for which 
basic Oaywork rates or prices are to be inserted by the bidder, together with a 
statement of the conditions under which the Contractor will be paid for work executed 
on a Oaywork basis; and 

(b) 	 a percentage to be entered by the bidder against each basic Oaywork Subtotal amount 
for labour, materials, and Plant representing the Contractor' s profit, overheads, 
supervision, and other charges. 

9. 	 Provisional Sums included and so designated in the Bill of Quantities shall be expended in 
whole or in part at the direction and discretion of the Engineer and previously approved by 
the Employer in accordance with the Conditions of Contract. 

10. The method 	of measurement of completed work for payment shall be in accordance with 
Technical Specifications. All items of work indicated in the Bill of Quantities shall be valued 
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by measuring net, in the units of the Bill of Quantities such actual quantItIes of the 
Permanent Works as have been executed strictly in accordance with the Bidding Documents 
or further instructions issued in writing by the Engineer. No works shall be valued which 
have been executed in excess of the dimensions shown on the Drawings or ordered by the 
Engineer. In particular, no allowances shall be made in the measurement or any excavation 

'~!I 

for working space, temporary works or the, temporary works or the operation of construction 
plant and such allowance shall be deemed to be included in the Bid Price. 

II. 	In general, excavation shall be measured net. The Contractor is to allow for bulking, 
intermediate storage, double handling and backfill with compaction to lines and levels given 
on the drawings, and disposal of excess material. The rates for timbering or other measures 
to maintain the stability of the excavations and for keeping excavations free of water. 

12. 	 Proper drainage on the site must be maintained during construction and the Contractor shell 
be held responsible for any flood damage to life and properties due to his work in this 
Contract. The Contractor shall allow in his rate, inter alia, for all costs to maintain or divert 
flow in ditches, open channels and water sources during construction and other drainage 
work. No claims for additional payment will be considered in this regards. 

13. 	 The contractor shall be deemed to have allowed in his rates, inter alia for the following: 
- Maintaining the road signs in areas of works for times other than designated working 

periods, 
- Construction and maintenance of any diversion or access roads and all costs incurred in 

the passing or traffic through the site. 
- All charges and/or transport costs relating to extraction, preparation and haulage of 

Materials, 
- The eventual removal of the Contractor' s site and reinstatement of such areas on 

completion of the contract, 
- Protection of the work from water from any source, 
- Provision and preservation of survey beacons, 
- Provision of all samples and test certificates, 
- Provision of all water supply, sanitation and services including electricity, 
- Providing and mixing water to earthworks and pavement operations in dry weather to 

achieve the optimum moisture content, 
- Scarification of surfaces and drying the earthworks and pavements to reduce the 

moisture content to the optimum and compaction or re-compaction subsequently, and 
repeating any such operation whenever necessary. All earthworks, for culverts, bridges 
and other structures, whereas not explicitly itemized, are deemed to be included in the 
costs for the structures as entered by the contractor in the Bill of Quantities, 

-	 Costs of acquiring and transport of materials from borrow pits or other sources as well 
as costs of transport and depos iting material in deposit areas, 

- Costs of material sampling and testing and re-testing where required, and test 
certificates 

- Marking, signaling as appropriate of all equipment and facilities on site to provide 
safety in accordance with rules and regulations, 

~I Scaffolding and shuttering to substructure and superstructures, 
- Protective coating, waterproofing and insulation of structures and culverts, as shown 

on the drawings, if not explicitly itemized, 
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- Elaboration and provision of detailed execution drawings for structure works, subject 
to approval of the Engineer, 

- The costs of acquiring and transport of materials from borrow pits or other sources as 
well as costs of transport and depositing material in deposit areas . 

14. 	 The Contractor shall be responsible for acquiring required qualities of bituminous Binder for 
asphalt concrete and bituminous Emulsion for prime and tack coat for the project from 
within Serbia or if necessary from other countries and shall meet the required specifications 
as outlined in the Contract Documents. Contractor's unit prices for bituminous works shall 
include all costs for acquiring bitumen and paraffin from abroad if necessary. 

15 . Any arithmetic errors in computation or summation will be corrected by the Employer as 
follows : 

(a) 	 where there is a discrepancy between amounts in figures and in words, the amount in 
words will govern ; and 

(b) 	 where there is a discrepancy between the unit rate and the total amount derived from 
the multiplication of the unit price and the quantity, the unit rate as quoted will govern, 
unless in the opinion of the Employer, there is an obviously gross misplacement of the 
decimal point in the unit price, in which event the total amount as quoted will govern 
and the unit rate will be corrected. 

16. 	 Rock is defined as all materials that, in the opinion of the Engineer, require blasting, or the 
use of metal wedges and sledgehammers, or the use of compressed air drilling for their 
removal, and that cannot be extracted by ripping with a tractor of at least 
150 brake hp with a single, rear-mounted, heavy-duty ripper. 

17. 	 Mark CXX in the BoQ refers to the quality of concrete and corresponding label MB XX 
which is, in accordance with the standards of the Republic of Serbia, used in Detailed 
Design. 

18. Contractor 	is responsible for providing all resources required for the works in accordance 
with his organization and the technology of works, including site plants, site offices and all 
access roads he needs. In the event that the same type of works is performed by different 
Contractors (transport and disposal of materials, etc), the Contractor will cover his costs (for 
construction and maintenance of a dumping area and access roads to it in proportion of 
material dumped, etc). 

19. 	 If any item in the BoQ refers to particular brand name, patent, type or manufacturer it shall 
be deemed that those brand name, patent, type or manufacturer are followed with wording 
"or equivalent" even if it is not written. 
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FACILITIES FOR THE ENGINEER AND EMPLOYER'S REPRESENTATIVE 

Remark: 

The/ollowing Facilities/or the Engineer and Employer's Representative should be treated as 
a Special Specifications and should be read in conjunction with General Specifications and 
shall extend and modify them as appropriate. 

The Contractor shall provide site offices at the construction site for the use of the Engineer, 
Employer's representative and EMP supervisor, ready in all aspects for use and occupation as 
and when needed (before commencement of the permanent works). 

The Contractor will be responsible for all utility costs for all facilities until completion of the 
Contract. 

All facilities, vehicles and equipment are subject of the Employer's prior approval. 

Upon completion of the Contract, all facilities, vehicles and equipment shall be retained by 
the Employer, free of charge. 

The Contractor of LOT 2 shall provide the site offices. 

Site offices 
Contractor shall provide site offices on one location beside the alignment, provided by the 
Employer, as approved by the Engineer. Site office shall consist of 4 office rooms (1 office 
rooms No.1, 2 office rooms No.2 and 1 office room No.3) store room and 2 toilets, each. Each 
room shall be of minimum 15 m2 and furnished as described below. 

General requirements for offices 
All offices shall have electric installation, heating and air conditioning, adequate natural 
lighting and ventilation, mosquito nets, fire prevention equipment, potable water and 
telephone lines. 

Site offices shall be within fenced compound with outside lighting. The site offices shall 
include store room. The supervisory staff shall have access to toilet facilities, etc, of the 
Contractor and such facilities must be maintained in a suitable condition for senior staff use. 3 
(three) car parking spaces shall be designated, per each site office as being for the use of the 
Engineer and the Employer's representative and the Contractor will make provision for 
washing down the vehicles of the Engineer and the Employer's representative. 

If any item in the following text refers to particular brand name, patent, type or manufacturer 
it shall be deemed that those brand name, patent, type or manufacturer are followed with 
wording "or equivalent" even ifit is not written. 

Offices shall be furnished with a minimum of: 

(a) Office room No.1 
- one work station, comprising of a 1,6 m x 0,80 m x 0,75 m executive desk with a 

1,2 m x 0,6 m x 0,68 m computer table, a three-drawer lockable cabinet 
0,45 m x 0,47 m x 0,57 m and an upholstered executive office chair with arm rests; 

- one four-drawer lockable steel filing cabinet fitted for hanging files; 
- one lockable double door cupboard 0,90 m x 0,45 m x 1,40 m with shelves (matching 

the desks); 
- one lockable double door office closet 2,0 m x 0,80 m x 0,50 m with shelves on 40 cm 

distance; 
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- table 1,6 m x 0,80 m x 0,75 and four standard matching chairs for visitors; 
.""i - one computer with minimum characteristics: Graphics station (CAD) - HP Z210 

(KK783EA) configuration : CPU Intel Xeon E31230 (3.2 GHz, 8MB L2), HDD I TB 
I~, 

SA TA3 6Gbit/sec, RAM 8GB DDR3, DVDRW Super Multi , HP NVIDIA Quadro 600 
1GB , Win7 Pro 64-bit, HP keyboard USB, HP optical mouse USB, Monitor HP 
ZR22w LCD, warranty 3 years (3-3-3); 

- one UPS APC BE 700GI Back-UPS RS 700VA 230V; 

- one telephone set with contact saving, re-dial and call-back functions ; 

- stationary (office supplies, one wall clock, one heavy duty document hole punch SAX 


608 or equivalent, one stapler SAX 620 or equivalent, name plate on door, one paper 
tray-three tier, one waste basket, one pin board 2,4m x 1 ,2m, one set of coat hooks); 

- one 50 m linen measuring tape and one 5 m steel pocket measuring tape. 

(b) Office room No.2 
- three work stations, each comprising of a 1,6m x 0,80m x 0,75m executive desk with a 

1,2m x 0,6m x 0,68m computer table, a three-drawer lockable cabinet 
0,45m x 0,47m x 0,57m and an upholstered office chair with arm rests; 

- three four-drawer lockable steel filing cabinet fitted for hanging files; 

- two lockable double door office closets 2,0 m x 0,80 m x 0,50 m with shelves on 40 cm 


distance; 
- one double door, lockable steel wardrobe cabinet 0,90 m x 0,45 m x 2,00 m; 
- table 1,6 m x 0,80 m x 0,75 and four standard matching chairs for visitors; 
- three computers with minimum characteristics: Office computer - HP 6200P 

(XYI02EA) SFF configuration: CPU Intel i3 2100, HDD 500 GB SATA3 3Gbit/sec, 
RAM 2GB DDR3, DVDR W Super Multi , Win7 Pro 32-bit, HP keyboard PS2, HP 
optical mouse PS2, Monitor HP S2231a 21.5" WIDE, warranty 3 years (3-3-3); 

- three UPS APC BE 700GI Back-UPS RS 700VA 230V; 
- three computers with minimum characteristics: Laptop - HP ProBook 4530S 

(XY022EA) - configuration: - CPU i5-2410M, - HDD 640GB SATA 2, - RAM 4GB 
DDR3, DWDRW LS, Win 7 Pro 64-bit, display 15,6" HD LED, WebCam, warranty 1 
year; 

- one telephone set with contact saving, re-dial and call-back functions; 
::I 

- stationary (office supplies, one wall clock, one heavy duty document hole punch SAX 
608 or equivalent, one stapler SAX 620 or equivalent, name plate on door, three paper 
trays-three tier, three waste baskets, one pin board 2,4 m x 1,2 m, one set of coat 
hooks); 

- three 50 m linen measuring tape and three 5 m steel pocket measuring tape. 

(c) Office room No.3 
- two work stations, each comprising of a 1,6 m x 0,80 m x 0,75 m executive desk with a 

1,2 m x 0,6 m x 0,68 m computer table, a three-drawer lockable cabinet 
0,45 m x 0,47 m x 0,57 m and an upholstered office chair with arm rests ; 

- two four-drawer lockable steel filing cabinet fitted for hanging files; 

- one double door, lockable steel cabinet with shelves 0,90 m x 0,45 m x 2,00 m; 

- two lockable double door office closets 2,0 m x 0,80 m x 0,50 m with shelves on 40 cm 


distance; 
- two standard, matching chairs for visitors; 
- one computer with minimum characteristics: Office computer - HP 6200P (XYI02EA) 

SFF configuration : CPU Intel i3 2100, HDD 500 GB SA TA3 3Gbit/sec, RAM 2GB 
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DDR3, DVDRW Super Multi , Win7 Pro 32-bit, HP keyboard PS2, HP optical mouse 
PS2, Monitor HP S2231 a 21.5" WIDE, warranty 3 years (3-3-3); 

- one UPS APC BE 700GI Back-UPS RS 700VA 230V; 

- one laser printer HP LaserJet P2055dn or equivalent with USB cable; 

- one multifunctional device HP LaserJet M 1536dnf or equivalent; 

- one photocopier Canon lR2520 Duplex + ADF + Finisher + cassette Feeding Module + 


Ethernet or equivalent; 
- stationary (office supplies, one document shredder bis Rabbit or equivalent, one 


document binding machine Letz CB600 DL or equivalent, one heavy duty document 

hole punch SAX 608 or equivalent, one stapler SAX 620 or equivalent, name plate on 

door, two paper trays-three tier, one waste basket, one pin board 2,4 m x 1,2 m, one set 

of coat hooks); 


- thermometer; 

- two first aid sets; 

- secretary office shall be arranged to provide the reception and control of visitors into 


the foyer and their admittance into the offices . 

All computers must be installed with the following licensed software: OS Win7 pro, MS 
Office XP Professional 2007 and AutoCAD dwg True View. Six computers must additionally 
have licensed Adobe Acrobat, Adobe Photoshop, AutoCAD and Microsoft Project (latest 
versions). The computers must be networked with connection to a broadband. 

The general requirements include, as follows: 

- preparing a plan of the layout of the offices, work stations and furnishing to the satisfaction 
of the Engineer; 

- supply and fitting of split air conditioners for all rooms (l.5T), with heating as well as 
cooling capability; 

- supply and fitting of triple electric sockets, convenient to work stations; 
- supply of two telephone lines and connections to the site offices (either as ground lines or 

GSM lines with GPRS, and Internet Domain with e-mails for all users at the local provider); 
- fire extinguishers, smoke alarms and fire exit signs according to the Fire Authority 

regulations or, otherwise, as directed by the Engineer; 
- doormats in the entrances, a boot scraper and 6 lever security locks on the entrance doors. 

The Contractor will be responsible for maintaining, cleaning and security all of the offices of 
the Engineer, Employer's representative and EMP supervisor. This includes cleaning of 
rooms, and inter alia provision of all necessary cleaning equipment, rubbish bins and 
materials as well as provision of liquid soap for hand washing, dish washing, etc, lavatory 
cleaner and brushes, toilet paper, daily provision of clean hand towels, fly spray, 
extermination of any rodents and any other such incidentals as the Engineer, Employer's 
representative and EMP supervisor may reasonably require for maintaining decent conditions 
for the operations of the offices. Eventual repair works for the facilities are also included. 

The Contractor shall also provide to the Engineer, Employer's representative and EMP 
supervisor 20 mobile phones in order to have permanent contact with the staff present on the 
site. The billing shall be for Serbia only. 

The mobile phone, telephone, e-mail and facsimile calls made by the Engineer, Employer's 
representative and EMP supervisor and their staff are included in the Contractor's Lump Sum 
(to be included in BoQ, General Items, Provisions and consumables for the Engineer, 
Employer ' s representative and EMP supervisor) as well as reasonable office consumables. 

~
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Maintenance for the running of the below to be included in BoQ, General Items, Maintain 
facilities in compound for the Engineer and Employer's representative during works and up to 
the issue of the Taking over Certificate. 

Vehicles/or the Engineer 

The Contractor will provide the Employer' s representative, Engineer and EMP Supervisor 
with: 

3 new off-road cars (4 WD) acceptable to the Engineer, 5-door, with 5 seats, digital air­
conditioning, 4 air-bags, ABS, ESP, central locking, radio CD with speakers, with diesel 
engine capacity minimum 1900 cm3 (Skoda Yeti or similar), 
2 new pick-ups acceptable to the En~ineer, having the following characteristics: diesel 
engine with approximate 2.500 cm"', 5 seats, double cab, 4WD, ABS, ESP, air­
conditioning, 4 air-bags radio CD with speakers (Toyota Hilux or similar), 
I new car acceptable to the Engineer, having the following characteristics: C class, diesel 
engine with at least 1.900 cm3, 5-door, 5 seats, ABS, ESP, digital air-conditioning, 
tempomat, 4air-bags radio, CD with speakers (Skoda Superb or similar). 

The cars shall be delivered (with registration plates, vehicle licence, and be fully and 
comprehensively (full kasko) insured) prior to the commencement of Works on site or later if 
instructed by the Employer. The Contractor will be responsible for provision of fuel , 
lubricants, servicing, repair, maintenance, cleaning fluid, summer and winter tires, triangle, 
first aid package, pulling cable, fire fighting apparatus, and others. The Contractor will also 
make provision for washing down the vehicles. In the case of accidental damage, the 
Contractor shall be responsible for reinstatement of the damaged vehicle to its original 
condition. The Contractor shall supply temporary replacement vehicles during periods when 
the cars are immobilised. 

When no longer required by the Engineer for the Services, but no later than the end of the 
Defect Notification Period, the ownership of the above vehicles shall be transferred to the 
Employer who will then become responsible for fuel servicing, repair, maintenance, insurance 
and miscellaneous costs. 

Precise Survey Equipment 

Two complete sets of equipment are to be provided, according to the following list. One set 
shall be provided for the initial survey works and the second set shall be provided in 
accordance with instructions issued by the Engineer: 

(a) I x Leica TC2002 precision Total Station or similar type including Tribrach 
and Internal Battery and Battery Charger 

(b) I x additional Internal Battery 
(c) 4 x Tripods 
(d) 2 x additional Tribrachs 
(e) 3 x Target Carriers 
(f) 3 x Precision Reflectors 
(g) 1 x Container for precision reflectors, tribrachs and carriers 
(h) I x NA3000 Precise Digital Level or similar type 
(i) I x Invar Stave 
U) I x Ground Plate 
(k) 2 x 3m Levelling Staff 
(I) 3 x Moveable Bench Marks (levelling staff bases) 
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(m) 2 x Levelling Staff Stands 
(n) 2 x each of Measuring Tapes made of Fibron 50m and 25m 
(0) J x Notebook Satellite Pro S300M or similar type 

Protective Equipment/or the Employer 's representative, Engineer and EMP Supervisor 

General 
The Contractor shall initially provide the Employer's representative, Engineer and EMP 
Supervisor with protective clothing and equipment, as follows, and, as the Engineer considers 
necessary, provide replacement items under the provisions for maintenance of the Engineer' s 
facilities. Prior to making this provision, the Contractor shall obtain a list of appropriate sizes 
from the Employer's representative, Engineer and EMP Supervisor. As and where the 
Contractor's methodology, activities or planned testing programme may require additional 
protective equipment (such as gloves, ear plugs, goggles, torches etc), the Contractor shall 
make these available to the Employer's representative, Engineer and EMP Supervisor as and 
when the need arises. 

List of Protective Equipment 
a) 10 Weatherproofjacket and trouser sets with reflective panels or strips 
b) 10 Safety helmets, white 
c) 10 Pairs of protective leather boots 
d) 10 Pairs of rubber or PVC boots with steel toe caps, slip resistant soles and steel 

mid soles (Wellington or equivalent) 
e) 20 Pairs of heavy socks for boots 
f) 10 Lightweight fluorescent waistcoats with reflective strips / panels 
g) 10 Winter weight fluorescent anoraks with removable thermal lining and reflective 

strips / panels 
h) 5 First Aid pack: 

Item: No. in First Aid Pack 
Bandages: 3cm width 3 
Bandages: 5cm width 3 
Elastoplast (assorted) 2 boxes 
Adhesive plaster (rolls) 3 cm width 5m 
Absorbent cotton wool (packs) 2 
Sterilised eye pads in separate packets 3 
Safety pins 12 
Rubber bandage or pressure bandage 2m 
Eye wash (bottles) 2 
Iodine 1 
Disinfectant (Dettol) 50ml 
Antiseptic cream 1 
Aspirin (pack of 50) 1 

The First Aid pack will be replenished, as necessary, together with the office supplies. 

Labor and equipment on site 

The Contractor will provide the Engineer and the EMP Supervisor on a day to day basis with 
all necessary labor to assist in the survey of works, sampling and testing of materials and of 
the works and the measurement of the works. 
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From the commencement date until the taking over of works, the Contractor shall be obliged 
to provide to the Engineer, in any moment, at his request, all necessary equipment and 
conditions for inspecting the quality of materials and performed works. After taking over of 
works, the Contractor will retain all the equipment. 

Laboratory 

Regular daily asphalt, geomechanical and concrete testing will be performed in the 
Employer's laboratory in the vicinity of Predejane or Dzep (provided by the Employer 
through contract with the Contractor of LOT 1). 
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INTRODUCTION 

Corridor X is one of the ten pan-European corridors and Serbia 's main transport route. It provides vital links to Bulgaria 
in the east, FYR Macedonia and Greece in the south and to Croatia, Hungary and Western Europe in the north. The 
construction of the E-75 motorway , running from Nis to the Border of FYR Macedonia, will allow Serbia to capitalize 
further on its location as a transit country for international transport. 
The second section of the E-75 motorway, from N is to Grabovnica, has already been built. The missing Corridor Xd 
highway section from Grabovnica to Levosoje is approximately 74 km long. The ending point in Levosoje corresponds to 
the starting point of the 22 km long, already constructed highway section, finished with domestic budget support. The 
EIB funds together with loans from the World Bank and the HIPERB will be used to finance the construction of the 
remaining sections of the new four lane motorway. 
The EI B has been approached by the "Corridors of Serbia" (former Corridor 10 Company) for a long term senior loan to 
co-finance the construction of E-75 and E-80 motorway, which forms part of the larger Trans-European Corridor X 
project in Serbia. Other co-financing sources include the World Bank (WB) and the European Bank for Reconstruction 
and Development (EBRD). Specifically, the E-75 is a new 4-lane motorway, that will link Nis, located in south east 
Serbia, to the border with FYR Macedonia. 
Republic of Serbia intends using the proceeds of a loan from the EIB (the Bank) for a project "Corridor X Motorway 
Project". The proposed Project's Objective is to facilitate sustainable economic development and ensure that the country 
capitalizes on its geographical position to continue its development as a key transit country on the Trans-European 
Network as well as to increase transport efficiency and improve traffic safety on sections of Corridor X, and to improve 
road management and road safety in Serbia. 
The Project will be carried out by the Project Implementing Entity: "Corridors of Serbia" Limited Liability Company 
(KS). 
Civil works on construction of motorway from Nis to border of FYRM on Corridor X, E-75, with the EIB financing 
covering: 
o Section 2 from Grdelica (Gomje Polje) to Caricina Dolina (cca 11.8km) and 

o Section 3 from Caricina Dolina to Vladicin Han (cca 14.1 km) 

Contracts to be financed with the proceeds of a loan from the Bank are subject to the Bank's Procurement Policies and 

Rules and will be open to firms from any country. 

This Environmental Management Plan (EMP) is related to ll.8 km long E-75 Motorway section from Grdelica 

(Gornje Polje) to Caricina Dolina. 
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1. PROJECT DESCRIPTION 

The subject of this Environmental Management Plan (EMP) is 11.8 km long E-75 motorway section from Grdelica 
(Gornje Polje) to Caricina Dolina. This motorway section consists of two sub-sections: 
LOT I - Road and bridges from Grdelica to tunnel Predejane, approximately 6.1 km 
LOT 2 - Road and bridges from tunnel Predejane to Caricina Dolina, approximately 4.7 km 
LOT 3 - Tunnel "Predajane" 
Commencement of the motorway section is on km 873+720, close to settlement named Gornje Polje. End of the Section is 
located on km 885+523, close to settlement Susevlje in Caricina Valley . This component involves the construction of cca 
11 .8 km of new motorway, bridges and one long tunnel ("Predejane") which is divided into two separated tunnel tubes (1110 

m long right tube and 865 m long left tube). 

Motorway will be tolled and be part of the closed system encompassing the whole Serbian motorway network . 
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Picture 1: Corridor Xd Highway Project with marked Grdelica - Caricina Dolina highway section 

According to the Bank Environmental Policy, this project is classified as Category "A" because the project could result in 
potentially significant adverse future environmental impacts . 
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Picture 2: Grdelica (Gornje Polje) - Caricina DolinaHighwaysection 

Just after the new constructed bridge over Southern Morava river (chainage km 874+286) , motorway alignment enter the 
Grdelica gorge and take completely new alignment, leaving egzisting M-I arterial road to serve as a alternative road for 
local transport. On one part of the alignment (km 883+800.00 to km 884+400.00), egsisting road will be moved on 
separate alignment, close to the railway and S.Morava river. 
Based on above facts, during motorway construction, all local transport will be enabled by using existing M-I road. After 
completing works, M-\ road will stay as non-comercial, alternative road for local transport. 
The studied area is located in the basin of the Southern Morava and its tributaries, which more or less flow directly 
into it (Palojska River, Licindolska River and Predejanska River). The remaining smaller flows and streams are 
oriented towards these waterways and all together belong to the Black SeaBasin. In the observed area there are no 
registered water supply wells. 
Two forms of relief are characteristic, conditioning use of appropriate elements of horizontal and vertical projection. The 
highway route on this section passes through two types of different topographic characteristics. flat - highway route is 
located on the Southern Morava river draft; Hilly - mountainous - with the route located in a cut or deep cut with steep 
slopes on the left bank of the Southern Morava. 
With the beginning of the section, the route enters into Grdelica Gorge and follows the railroad Nis - Skopje, main road 
M-\ and regional road R-214 in a parallel manner.Grdelica gorge is one of the biggest gorges in Serbia (30 km long and 
550 m wide). Due to topographic and infrastructure constraints the route follows the valley and crosses the river Southern 
Morava for seven times, by means of structures of different lengths. In the zone of Pre de jane, the highway route is located 
in a tunnel due to the hilly terrain in the area. 
The expanded area of the analyzed corridor encompasses rural settlements. The cadaster parcels which are covered by 
the belt of expropriation for the construction of the highway are: CM Bojisna, CM Graovo, CM Bocevica, CM Palojce, 
CM Licin Do, CM Koracevac, CM Predejane Yaros, CM Bricevlje and CM Susevlje. 
EIA procedure prescribed by the Serbian Law on EIA ("Official Gazette of RS" No. 135/2004, 36/2009) is completed. 
Public Consultation and Public Disclosure for the Draft Environmental Impact Study (EIS)is finished (see chapter 7 ­
Public Consultations). The Technical Commission evaluated the EIS, together with the systematized report on the 
consultations of the authorities, organisations and the public concerned and the report on the completed impact 
assessment procedure, and evaluated the suitability of the measures envisaged to prevent, reduce or eliminate the likely 
harmful effects of the project on the environment. 
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Final Environmenta l App roval for E-75 Highway section from Gornje Polje to Caricina DoJina is obta ined from 
the Ministry of Envir'onment and Spatial Pla nni ng. 
Final environmental approval of the EIS set out specifically the conditions and measures, which should be undertaken to 
prevent, reduce or e liminate th e adverse effects on the environment. A II conditions and measures are presented in this 
EMP. 
Additi onally , for all five E-75 Highway sub-sections between Grabovnica and Levosoje existing section specific EIS 
were integrated into the Corridor level EIA Report for section E-75 covering the proposed highway alignment. The 
Corridor level EI A Report for section E-75 can be found at the following web sites: 

• The EIB web site : 

http ://www.eib.org/pro jects/pipeline/2008120080546.htm 


• KS web s ite: 

http ://www.koridorI0 .rs/doc/33/WB, E-80. REVISED CLEIA, 20101110, ENG.pdf 


Impacts for each component of the biophysical and social environment were identified and assessed . For each impact that 
li.;:~ 	 cannot be avoided, mitigation measures have been developed and a detailed action plan, including responsibilities for 

implementation and monitoring indicators, is presented as part of the publicly available Corridor Level EIA . 
Finally , as a part of Project documentation , PEPS has prepared a detailed desi gn of environmental protection for Grdelica 
(Gornje Polje) - Caricina Dolina, as a regulatory instrument in Serbian law. This document is one of the basic documents 
which are used in process of preparation of this EMP and can be obtained in the PEPS main office, Belgrade, Bulevar 
kralja Aleksandra 282. 
The Corridor Level EIA and detailed design of environmental protection for Grdelica (Gornje Polje) - Caricina Dolina 
Project provides a platform, on which Site-Specific Environmental Management Plan (EMP) and Checklist, for this sub­
section, are prepared . Detailed design of environmental protection contains concrete mitigations and monitoring measures 
which are relevant to this Project. This EMP reflects the additional baseline refinement data work required prior to works 
commencing, such as data contained in site-specific imp lementation plan, prepared by the contractors and approved prior 
to commencing works . This EMP and Checklist should be a part of the bidding documents, to ensure the contractors are 
aware and meet their formal obligations in this respect. The bidders are obliged to prepare their own site specific 
implementation plan (SSJP), to be approved by KS , containing the detailed information on meeting the requirements 
detailed in this EMP. The SSIP will be highly site-specific and be compiled as part of the construction planning for 
aspects such as fuel stores, plant selection and performance and material sourcing and sub-contracting. 
EMP and Check List are produced to point at the essential environmental requirements during the construction of cca 
11.8 km of motorway on a section of the corridor between Gornje Polje and Caricina Dolina and guide the potential 
bidders in preparation of SSIP in order to eliminate, offset, or reduce potentially adverse environmental impacts to 
acceptable levels. Description of mitigation measures and Description of monitoring program are key parts of this 
document. 
For the purpose of drafting the preliminary design of the E-75 Highway, Nis- FYR Macedonian border, section Gornje 
Polje - Caricina Dolina, preliminary works were carried out in the established corridor of the highway. 
The elements of the highway cross-section have been dimensioned for a calculated speed of 100 km/h (total width of the 
plane 26.1 m) and an AADT for 2021 amounting to 10,715 vehicles every 24 hours on average. 
In accordance with the TOR, a concept of water drainage has been adopted . The principle of an open system for water 
drainage is characterized by the free (uncontrolled) flow of water from the highway down the slope of the embankment. 
The main hydrographic characteristic of the region in which the analyzed section of the highway is located is the 
Southern Morava River. From the very beginning of the section of the E-75 Highway, the Southern Morava follows along 
within the direct vicinity of the alignment. All tributaries more or less flow directly into the Southern Morava and for the 
most part are of a stream-like character with spacious proluvial fans at the confluence into the main recipient. 
In the observed area there are no registered water supply wells. 
On the alignment of the analyzed section of the highway there are several engineered structures which may be significant 
in the sense of defining certain effects from the domain of the environment. On the analyzed section, there are 13 bridges, 
2 galleries, 9 cu lverts, I overpass . 
Tunel "Predejane" is des ignedwith sepatated tunnel tubes. Lenghth of the left tube is 943.92m (km 879+895 to km 
880+835).Lenghth of the right tube is 1112.4lm (km 879+789.31 to km 880+903 .84). ~~ 

'§:j " Predejane" Interchange on km 883+250 is part of this motorway section too. 

2. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

2.1. Relevant Institutions 

During the construction and operation of motorways in the Republic of Serbia, the issue of environmental protection is 
managed by mutual cooperation of the several statutory government institutions. The Ministry for Environment and 
Spatial Planning is the key institution in Serbia responsible for formulation and implementation of environmental policy 
matters. The Min istry is responsible for the protection against noise and vibration, hazardous and toxic material , air 
pollution, ionic and non-ionic radiation, nature protection and international co-operation. The other aspects of natural 
resources management related to issues of construction and operation of motorways in the Republic of Serbia, are dealt 
with several other institutions, among which are the Ministry of Economy and Regional Development; the Ministry of 
Infrastructure; the Ministry of Agriculture, Forestry and Water management; the Ministry of Culture; the Public 
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Enterprise ' Putevi Srbije' (PEPS); the Institute for Nature Protection of Serbia (INP); the Institute for Protection of 
Cultural Monuments of the Republic of Serbia (IPCM), and KS. 

.~2.2. Existing Serbian legislation 

Environmental protection in Serbia is regulated by many republic and municipal laws and by-laws. The environmental 
legislation in force in Serbia is summarized in Appendix III. 

2.3. Main steps of national procedure on EIA in the Republic of Serbia 

In the juridical system of the Republic of Serbia, the Environmental Impact Assessment procedure is regulated by the 
Law on Environmental Impact Assessment, along with appropriate sublegal enactments which determine particular issues 
within the Impact Assessment procedure in more detail. One of the significant elements in the procedure itself is public 
involvement (see chapter 7.) and the duty of forming the Technical Committee. Environmental Impact Assessments are 
required for the projects which are being planned and conducted, technology improvements , reconstructions, capacity 
expansion, work termination and removal of projects which significantly influence the environment. 
The procedure of Environmental Impact Assessment consists of three phases (depending on the List containing a certain 
project, there can be one, two or more phases): 
- Phase I: Decision-making on the necessity of Environmental Impact Assessment of the project 
- Phase II: Specification of scope and contents of the EIS - Screening Phase 
- Phase Ill: EIS 

Entities which have participated in this Environmental Impact Assessment procedure are the following: Project contractor 
(PEPS), relevant authority (Ministry for Environment and Spatial Planning), and elaborators of the study, interested 
authorities, organizations and general pUblic. 
According to the Law on EIA ("Official Gazette of RS", 135/04, 36/09), KS may not commence the project 
implementation without having previously completed the impact assessment procedure and obtained the approval of the 
EIS from the competent authority (MOESP). 

2.4. Relevant EIB and European environmental policy 

E-75 Motorway section from Gornje Polje to Caricina Dolina is financed from the EIB Loan. 
The EIB's policy towards the formal process commonly known as "Environmental Impact Assessment" (EIA) is 
summarized in its Environmental Statement (2004). The EIA Directive outlines which project categories shall require an 
EIA, which procedure shall be followed and the content of the assessment. Article 5( I) of the Directive requires the 
project promoter to provide information to the competent authority relating to the environmental impact of the project. 
Also, this EMP document is composed by respecting the EIB Statement of Environmental and Social Principles and 
Standards (2008).The requirements of the Statement are translated into the operations of the Bank through sector lending 
policies, such as those for energy, transport, water, waste, and research, development and innovation. 
The EIB requires that all projects, irrespective of location, comply with the requirements (principles and practices) of the 
European Union's EIA Directive in terms of the requirements for and scope and form ofa formal EIA. 
Also, according to the SOURCEBOOK ON EU ENVIRONMENTAL LAW (prepared by Institute for European 
Environmental Policy for the EPE Banks), the construction of motorways and (express) roads is subject to the EIA 
requirements of Directive on the assessment of the effects of certain public and private projects on the environment 
Directive (85/337/EC as amended by 97111IEC and 2003/35/EC3), is one of the items of EU environmental legislation 
with the most wide-ranging implications for project developers . It requires a systematic assessment of the likely 
environmental impacts of projects in a wide range of sectors. 
The construction of motorways and express roads is listed under Annex I of the EIA Directive and consequently an EIA 
must always be undertaken as part of the consent procedure for the planned development. This holds too for the 
construction of a new road of four or more lanes, or realignment and/or widening of an existing road of two lanes or less 
so as to provide four or more lanes, where such new road, or realigned and/or widened section of road, would be \0 km or 
more in a continuous length. 
The EIA process mandated by the Directive seeks to help ensure that project development and planning decisions take 
environmental impacts into account by incorporating adequate measures to avoid or reduce and if possible offset potential 
impacts from the planning stage; selecting lower impact projects and rejecting projects whose likely impacts are 
considered unacceptable by the competent national authorities. 
Public Disclosure 
Public participation within the EIA procedure launched for this motorway project is also ensured by respecting EIB 
Public Disclosure Policy (Principles, Rules, and Procedures, 17 July 2007). 
Obligations with respect to nature conservation 
The construction of roads may lead to habitat fragmentation and therefore any such infrastructure projects need to be 
planned with due regard to the relevant provisions of Directives 79/409/EEC and 92/43/EEC. 
Other relevant books 
EIB ENVIRONMENTAL AND SOCIAL PRACTICES HANDBOOK, Environment and Social Office Projects 
Directorate Version 20f24/02/2010 
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3. BASELINE CONDITIONS ASSESSED DURING ALIGNMENT SURVEY 

3.1. Geology and soil 

For the studied area of the section Gornje Polje - Caricina Dolina, E - 75 Highway Belgrade - Nis- FYR Macedonian 
border there are no available data on the presence of polluting material in the soil. Empirically , it can be expected that the 
intensification of traffic and agricultural activities may lead to excessive pollution of the environment, including the soil. 

Recent Exodynamic Processes and Phenomena 
Surface erosion and line erosion processes are especially obvious in the Grdelica gorge. 
Ravines are the most common in the area of the Grdelica gorge, where 200 of them have been registered. They are partly 
repaired by dykes after catastrophic torrents. 
Landslides have been registered in the valley of the South Morava river in the valleys of rivers, brooks and ravines which flow 
into it and along their very banks, whereas sliding terrain away from the waterways do not occur so frequently. The most 

;1:, 
': common are the old, currently calmed Landslides, and special attention has to be given to sliding area Susevlje. 

3.2. Surface and ground water'·:1 

In order to define the existing condition of the quality of surface waters, more specifically the rivers in the corridor of the 

future highway (Southern Morava River, Palojska River, Licindolska River and Predejanska River) , data was used from 

the Republic Hydro-meteorological Bureau (hydrological yearbook - 2005) and that only for the Southern Morava River, 

with consideration for the fact that measurements are not taken for the remaining waterways in the studied area. 

In the observed area there are no registered water supply wells. 

Main water bodies on proposed motorway section are: 


I. Creek Vasiljkovac km 874+120 
2. Cerje km 875+750 
3. Terzinci km 876+760 
4. Palojska river km 877+380 
5. Licindolska river km 878+300 
6. Crnogorski creek km 878+600 
7. Predejanska river km 882+630 
8. Creek Bratez km 882+630 
9. Creek Planiste km 884+500 
10. Creek Caricina dolina km 885+590 

A review of the existing condition of water of the Southern Morava River indicates a low level of quality. By analyzing 
the data on measurements of the concentration of the physical-chemical parameters in the waters of the aforementioned 
river collected at the measurement stations, it can be concluded that there is a deviation from Maximum 
PermittedConcentrations (MDK) for second class waterways, which the Southern Morava belongs to according to the 
Regulation on Categorization of Waterways (Official Gazette RS, No. 5/68). 
The value of dissolved O2 as well as the percentage of oxygen saturated water occasionally corresponded to class III, 
class IV and VK condition of water quality. Furthermore, the measured values of suspended materials at all locations 
corresponded to class III. By reviewing the results of the conducted analysis, one can notice that in one case there was the 
occurrence of excess values of ammonium nitrate (class III /IV). 
Of dangerous and harmful materials there were individual cases at individual locations of excess concentrations of 
manganese (Mn) and hexavalent chromium (C/+). 
A study of the quality of surface waters in the sense of a more detailed definition of the existing condition in the corridor 

!ill 	 of the planned section of the highway was performed for the Southern Morava River. Data on the quality of water of the 
Southern Morava River is displayed in table T 3.2. 
T 3.2 Results of the analy -- - - -- - - -- --- - - . ---- - - - -- - ---- - - - - -- ­

l~ No. Dangerous material MDK for class II S. Morava I 

I BPK5 4 19.01 
2 HPK 12 25.44 
3 Suspended material 30 24.80 
4 Dissolvable material 1000 154.59 
5 Ammonia 0.1 0.65 
6 Nitrites 0.05 0.039 
7 Nitrates 10 3.22 
8 Phenol 0.001 0.009 
9 Detergents 0.4 0.37 
10 Mineral oil 0.05 0.00 
II Iron 0.3 0.07 
12 Chromium (Cr +6) 0.1 0.00 
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13 
14 
15 
16 
17 
18 

19 

Zi nc 
Copper 
Sulphides 
Cadmium 
Nickel 

Chromium (Cr +3) 

Cyanide 

0.2 
0.1 

0.00 
0.005 
0.05 

0.1 

0.1 

0.00 
0.07 
0.01 
0.00 

0.002 

0.00 

0.01 
3.3. Air 
Within the corridor of the future highway section between Gornje Polje and Caricina Dolina there are no significant non- I 
point or point sources of air pollution. The major road M-I, as well as the regional road R-214, islinear sources which 
could potentially cause an increased concentration of air pollutants. Due to no industrial structures being marked within 
the studied area which could cause increased levels of concentrations of pollutants in the atmosphere, It can be justifiably 
assumed that the quality of the air is at a satisfactory level. 
Data on the measured values of air pollution in the observed corridor were not available. It is presumed that the planned 
section of the highway will become the dominant linear air polluter within the observed area. 

3.4. Climate factors 
The entire area along the planned alignment of the highway is characterized by a mild - continental climate. It is especially 
evident in the valley of the Southern Morava and along its banks, characterized by mild summers, cold winters with heavy 
precipitation and clearly defined transitional seasons of which autumn is exceptionally long. There is a relatively small volume 
of precipitation during the summer, but there are strong wind currents. The annual mean air temperature for the period of 1931 ­
1970 at meteorological station Predejane is 10.8 0 C. The annual mean temperature amplitude is 20.80 C. Average precipitation 
is 693.3mm. 
The Grdelica gorge has a climate which is somewhere between moderately continental and Mediterranean climate, with 
certain peculiarities conditioned by its geographic position, and especially its orographic (topographically induced rain) 
and hydrographic characteristics. 

3.5. Ecosystems (Flora and Fauna) 
Preconditions obtained from INP, related to whole E-80 Motorway from Nis to Bulgarian border, including motorway 
section Gornje Polje - Caricina Dolina, and are g iven in the document No 03-853/2 from 29.06.2006, andNo 03-237/2 
from 27.02.2008 (see Annex IV). 
The key comments from INP noted: There is no statutory protected natural resources along the motorway route between 
Gornje Polje and Caricina Dolina. 
However, one section of the E-75 highway passes through the Grdelica Gorge, which while not a formally protected area 
is a refugium for tertiary flora, rare endangered herbal species and mixed relic vegetation and thus its preserve which is 
found in Derven Gorge, is included in The Red Data Book of Flora of Serbia I. Since this plant grows on ploughlands 
near roads, assumptions are that this plant could be found in Grdelica Gorge itself (on the highway section Caricina 
Dolina - Vladicin Han). In case of continued negative impacts, these habitats would become ecologically unstable and 
vulnerable. The Grdelica Gorge contains some endangered and protected birds of prey, such as golden eagle Aquila 
chrysaetos and The Peregrine Falcon Falco peregrinus. These two species were identified by the Institute for Nature 
Protection as are highly sensitive, and it will be necessary to protect them from excessive anthropogenic impacts during 
construction and operation of the Highway. Further studies are required during detailed design to identifY specific habitat 
areas and resources required by the birds which should not be disturbed. 
Besides these, other characteristic species of haemophilic, rocky habitats in this area should be also mentioned. Other 
notable species include Eurasian Eagle Owl Bubo Bubo, Rock Partridge Alectoris graeca, The Rufous-tailed Rock Thrush 
Monticola saxatilis, The Black-eared Wheatear I 
Oenanthe hispanica, Red Rumped Swallow Hirundo daurica.. Specific recommendations of the INP include the need for 
conservation of agro-ecosystems along the Southern Morava and remains of habitats that are used as foraging areas for 
birds, and the positioning of culverts and other underpasses to serve as animal crossings . 
INP checked final EIS and confirmed that Study incorporated all nature protection requests prescribed within the 
preconditions No 03-853/2 from 29.06.2006, andNo 03-237/2 from 27.02.2008 (see Annex IV for details). 
Within the area of Gomje Polje - Caricina DolinaHighway section, the diversity of plants is above all conditioned by the 
presence of waterways. They further influence the regime of moisture in the ground and as such also the composition of 
phytocoenosis which find more or less suitable conditions for life. Various plant communities can be found in the 
waterways and that being in the form of free floating or submerged hygrophilous species. They are mutually 
characterized by various needs for sunlight and content of mineral and organic components which are dissolved in the 
water. 
Full list of animal and plant species which habitats are located within the area of E-75 Highway section betweenGornje 
Polje and Caricina Dolina is presented within the EISfor proposed Highway section. 
None of aforementioned plant or animal species are rare, vulnerable, endangered or protected. 
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3.6. In ha bitants 

The territory which belongs to the Gornje Polje- Caricina DolinaHighway section encompasses 4 settlements which belong to 
the municipality of Leskovac. A majority of those are rural settlements. Data which relates to the basic characteristics of the 
inhabitants and their activities is displayed in table T3.6. 
T 3.6.Comparison of inhabitants ' characteristics 

Settlement 
Year of 
census 

No. of ' . 
residents ! . 

1991. 265
Bojisna 

2002. 245 
199-1. - .- . -193 

Bocevica 
?'9Q~: _... " L'il.__ " 
1991. 231

Bricevlje 
2002. 241.. 

.- -- --'i I 99r 'i ".- 5 12 

it . Palojce , 2002. j 5Q? 
b~' 	 '-'--------;-·-1991:-,·" 1396 

Predejane (town) 	 i 2002. ; 1222 

I 1991 -'['-356--"-1I Graovo 	 ......?Q.Q?,;".-----.--2..-2.-,,-.-/ 
I 1991. I 99I 7

, Koracevac 	 : 20..Q? :__ ... _...1~? ._ ! 
L_ ,,- "'-'--'-'---'--' :' \991. '1 198 

Licin Dol i 2002. ! 139 

Predejane (village) 	 I 

r-"--"""; 
Susevlje ~ 

, 
Garinje 

3.7. Immovable cultural assets 

-' I99i~-T"- 4'56"-"'i 
2002. I 495 

- 1'991. ­ T "-258 
2002. ! 228 
1991. ... ...-" 530 

20Qb". __." "_?..?_4_,, __ ,, 

Preconditions obtained from IPCM, related to E-75Highway section from Gornje Polje to Caricina Dolina are given in theR 	
document No 10/2233 from 24thSeptember 2008. This document is available in Appendix IV of this EMP Document, and 
recorded cultural assets in the zone of proposed highway section are listed within the Table T 3.7.. 
Table T 3.7. Recorded cultural assets 

, Place : Name oflocality 

Bocevci Latin Graveyard 

Bocevci Seliste 

Predejane Old Graveyard 
t--~---···-·"-··--1

i Predejane 	 I Seliste 
L _ ..__ __ 	 .1 

J 
Predejane : Gradac 

Susevlje Latin Graveyard 

I~~:I 	 No statutorily protected archaeological sites will be directly affected by the construction works. 
~ 	 At all locations is not necessary to carry out preliminary archeological excavation. 

At all locations is necessary to carry out archaeological supervision during earthworks . 
Before beginning any kind of earthworks on the aforementioned locations, it is necessary to inform the Institute for the 
Protection of Cultural Monuments of Serbia - Belgrade. 
In case of chance finds, The Contractor is required to immediately, without delay, halt works and inform the authorized 
Institution for Protection of Cultural Monuments and to undertake measures to ensure the findings are not destroyed or 
damaged and to protect the area and position in which they are discovered. 
Assetsmay be vulnerable to indirect impacts such as vibrations and air pollution. In some cases the precise locations and 
boundaries are not known (e.g. Bocevci and Predejane). Overall, the knowledge regarding these sites is very limited. 
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3.8. Landscape 

The most remarkable morphological form in the relief of the analyzed area is the Grdelicagorge whose creation was 
related to the influence of many different factors through a longperiod of time. 
During the lake phase in the basins, the Grdelica gorge did not have the form it has today. Inthat period , above the today 
gorge, there was a kind of strait connecting Vranjsko andLeskovacko lakes. 
The relief forms which were created in the Grdelica gorge through the erosion of the abovesaid strait, and through a 
subsequent outlet of the lake and finally the South Morava river existin the form of terraces, capes and terraced flooded 
soil. 
Above the Grdelica gorge (1100 - 1200 mas) a large valley of the «lake straits» is 10cated.There are river terraces in the 
gorge which correspond to the lake terraces of the basin.Fans of flooded terraces are situated on the confluences of big 
tributaries, and the SouthMorava river has carved terraces tall more than 10 meters in them, and the tributariesthemselves 
carved in terraces in their flooded grounds . 

4. SUMMARY OF ENVIRONMENTAL IMPACTS 

The environmental impact which will be caused by the construction, operation and maintenance of the section Gornje 
Polje - Caricina Dolina of the highway Beograd - Nis - FYR Macedonian border indicate qualitative and quantitative 
changes in the environment during the construction phase, and the subsequent opening to traffic, as well asthe additional 
exceptional risks engendered byan accident. 

4.1. Geology and soils 

The construction of the E- 75 highwaycould lead to soil degradation due to the opening of borrow pits or formation of 
dump sites along the alignment.On theGornje Polje-Caricina Dolina section, the proposed alignmentdoes not requirehigh 
cuts and side cuts, and thus anydeficit in the required materials for embankments may be met fromexisting borrow pits in 
the immediate vicinity of the highwayalignment (at the distance of up to 30 km), rather than the opening of new ones. 
4.1 .1 . Construction Phase 

Pollution of the soil in this phase may be caused as a result of improper manipulation of petroleum and petroleum 

derivatives which are used for construction machinery and other devices during construction, cleaning of vehicles and 

machinery outside of the prescribed and arranged areas, inadequate arrangement of the construction site and other 

activities which are not carried out according to recommended technical mitigation measures during construction. 

Pollution of soil during construction is an aspect which affects the soil, as a factor of the environment, which may be reduced to 

a minimum or be completely eliminated by adhering to the technical mitigation measures which are stated in a special chapter 

which describes the measure for reducing the effects of the project 

Works on clearing away the existing soil, vegetation and structures, and then removal of the surface layer of earth 

commence construction works on the new highway. During the carrying out of those works, the greatest changes to the 

topography occur. 

The process of road construction itself is characterized by extensive mechanical stabilization in the corridor of the roadbed 

and in places where temporary access roads are formed, which, in individual sensitive sections, could have an influence on 

the entire system of parameters of soil, primarily in the sense of its water permeability, air content, etc. 

4.1.2. Operational Phase 

During the phase of operation of the road, pollution of soil will mostly be the consequence of the following processes: 


• pollution from atmospheric waters from the highway; 
• settling of exhaust gases;, 
• discarding organic and non-organic rubbish; 
• spilling of loads; 
• settling of atmospheric particles carried by wind; and 
• dispersal due to movement of vehicles. 

The catchment area of the South Morava River in the sector of Grdelica gorge is one of the best known erosive areas in 
Serbia. Erosive processes in the catchment areas of torrential tributaries of the South Morava River on the given 
motorway section are mainly within the range of medium and high erosion. All tributaries of the South Morava River in 
the given sector are of extremely torrential character. The basic characteristic of the hydrological regime of water courses 
are torrential waves with sudden onset and of short duration. These waves bring the major part (70 - 80 %) of total annual 
production of erosion deposit. 
The dynamics of torrential processes in the catchment areas of these water courses is very marked. After intensive 
precipitation in the catchment areas, torrential waves are formed, bringing large amounts of erosion deposit. 
Taking into consideration the concept of drainage (open system) of atmospheric waters on the analyzed section of the 
newly planned highway, it can be concluded that the most significant level of soil pollution occurs in the area 5.0 to 10.0 
m from a road with a heavy traffic load. The greatest effect of cadmium is in the zones of 1.0 to a maximum of 5.0 m 
along the length of the road, which is within the protective belt of the road. 
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Soil pollution which may appear as a consequence of the destruction of hazardous loads also is relevant considering the 
characteristics of the so il in the analyzed area. An analysis ofa case of accidental pollution will be analyzed in a separate 
chapter. 
The engineering-geological and hydrological characteristics of the soil, as well as the planned earthworks on the position 
of the overpasses create the conditions for the occurrence of settling of the road bed which could in certain circumstances 
reflect in the permeability of the soil. Regardless of settling of soil below the embankment, and with consideration for the 
local hydrogeological characteristics and time lapse of consolidation, negative effects are not expected. 
Degradation of soil which may occur by forming dumping areas and borrow pits for construction material in the specific 
conditions is limited by the category of the borrow pits, being that the planned carriageway is planned on an embankment. 
For forming the embankment, the necessary quantity of material shall be provided from the alluvial deposits (but not from 
the river bed) and local borrow pits. 

Table T 4.1.2. Expected content of heavy I letals 111 SOIl~ )pm) 

Element MPC* 
Ag 50 
B 
Ba 
Be 
V 

1:< Ga 
Co 
Cu 100 
Cr 100 
Mn 
Ni 50 
Sc 
Zn 300 
Zr 
Sr 
y 

min max 
91 136 
136 181 
363 408 
54 91 
135 181 
45 64 
27 45 
181 227 
227 272 
136 181 
103 136 
45 73 I 

163 181 
Zr 227 
Sr 227 

118 163 

*Defined in the Rules on perm issible quantities of dangerous and harmful substances in soil and irrigation water, and 
methods for their testing (Official Gazette ofRS, No.23 /94) 

4.2. 	Air quality 

4.2.1. Construction Phase 
The carrying out of construction works, according to its nature, represents a significant source of pollution to the 
atmosphere due to the use of construction machinery which uses mostly fossil fuels for propulsion. The moving of large 
earth masses during construction of the road (cut, embankment) also results in large quantities of dust being lifted into the 
atmosphere which may trigger negative consequences in the populace and vegetation. The operation of asphalt bases, as 
well as the placement of asphalt masses in the road bed, carries with it the emission of volatile organic compounds 
(VOC), of which asignificant percentage are polycyclic aromatic hydrocarbons (PAH) which are proven carcinogens, i.e. 
have been confirmed to cause cancer in humans. 
In this case, the space in which construction works are to be executed is at more than 100m 
distance from the populated area and thus no negative effects on health of the population are expected. The asphalt plants 
will be located outside the project impact zone. 
4.2.2. Operational Phase 
The calculation of concentrations of air pollutants for characteristic cross-sections of the planned highway was done using 
an advanced computer program based on the procedures of modeling defined in the directives for calculation of air 

1.i.:..i.S.' pollution on roads (Merkblat liber Luftverunreinigungen an Strassen, MLuS-90). 
Based on data on wind frequency, speed, and directions, from the meteorological station Predejane, the average wind 
speed of 3.0 mis, north by direction, was derived. For these meteorological conditions, concentrations of pollutants were 

·~i!ll calculated for AADT in 2021 as the final year of operation period, and for the traffic flow speed of 80 krnlh . IslS 
Based on the data obtained from the analysis of characteristic conditions and the limit values defined by the Rulebook on 
Limit Values, Methods of Measuring Emissions, and Criteria for Setting Up Measuring Locations and Recording Data 
(Official Gazette RS 54/92), the following conclusions were made: 
• 	 in conditions of a dominant wind (N), the concentrations of all polluting materials, except for N02max, are below 

the limit values of emissions; 
• 	 generally, during a dominant wind (N), concentrations of polluting materials in the air are greater on the right side 

of the section of the highway; 
• 	 the limit for exceeding values of LYE for N02max is 5.5 m on the left and 18 m on the right side of the road, 

measured from the edge of the highway; and 
• 	 in periods without wind, the L VE for all polluting materials are exceeded as follows: carbon monoxide at 6 m for 
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the mean and 10m for the maximum values, nitrogen dioxide 45 m for the mean and 68 m for the maximum 
values, sulfur dioxide 35 m for the mean and 14 m for th e maximum values and so lid particles 6 m for the 
maximum values. 

4.3. Noise 

4.3 .1. Construction Phase 
The sources of noise during the construction are heavy construction machines and their traffic in connection with the execution 
of works. The organization of the construction of a linear structure, such as a road, is characterized by the arrangement of 
construction machines over a relatively large area, which makes it more difficult to intervene with regard to the protection of 
environment from elevated noise levels in this phase. Exposure to these impacts is limited both in time andnature and as such it 
is considered in the mitigation measures during the construction phase. 
4.3 .2. Operational Phase 
During the operational phase, Road traffic plays a dominant role if compared with other types of traffic and is predicted to 
continue to grow. This results in an increase in the level of noise in the zones around roads. 
The noise impact analysis impliesthe definition of the parameters of traffic noise on a spatially and functionally defined 
road. Thestatus which is defined in this way is compared with current legal regulations with regard to themaximum 
permissible levels for particular facilities . Exceeding the permissible levels implies the need for additional protection 
measures. 
For the concrete calculation of the authoritative level at any point of a section, special computer programs were used 
which were developed on the basis of the instructions titled: "Richtlinien fUr den Larmschutz and StrassenRLS-90" (ref. 
15). 
On the basis of the numerical data obtained through the calculation of traffic noise in the planned period at the 
characteristic cross-sections which are presented in the corresponding tables, it can be concluded that excessive levels of 
noise are expected to be present. 
The obtained authoritative levels indicate that in the planned period the levels of noise expected at the referenced distance 
of 25 m, during the day should stay around 76 dB(A) and during the night around 70 dB(A). The difference between 
levels at individual places is a consequence of physical restrictions in the cross-section which cause the reduction in level. 
If the limit value of a permitted level of 55 dB(A) is adopted for nighttime conditions, which applies to structures along 
major highways, under the conditions of free distance of sound, this value would be reached at the closest distance of 
around 100 m and at the furthest distance of around 280 m from the axis of the planned highway. 
Being that along the planned highway there are structures which could be analyzed for negative effects, the previously obtained 
values serve as the criteria for identification ofthose residential structures which are potentially in danger of being affected by noise 
from the highway. 
Based on the numerical data obtained by calculation and the relevant levels defined by law, a conclusion may be drawn 
that limit noise levels are exceeded in the several zones in which the registered structures are located and appropriate 
mitigation measures are planned by using noise protection barriers (see chapter 5 - Description of mitigation measures). 
4.4. Flora, Fauna and visual impact 

4.4.1. Impact on flora 
Based on theanalyzed impacts of the planned alignment in the sphere of air and water pollution, and soilpollution, 
occupancy of surfaces and division of space, it is possible to derive conclusions inrespect of possible impacts on 
ecosystems of areas across which the road alignment shall pass. It isalso essential to pay particular attention to the 
comments and requirements of the INP, whoprovided detailed comments on the individual road sections. 
Preconditions obtained from INP, related to E-75 Highway section from Gornje Polje to Caricina Dolina are given in the 
document No 03-853/2 from 29.06.2006 and No 03-237/2 from 27.02.2008. This document is available in Appendix IV 
of this EMP and also as a part of EIA for Gornje Polje - Caricina DolinaHighway section. 
INP comments included notes on the conservation status of ecosystems and species of flora and fauna, generalmitigation 
measures and the need to undertake additional investigations during the detailed design stage, so as to minimize potential 
adverse impacts. For this reason an allowance for such studies has been made in the EMP. 
The facts which have been introduced within the framework of the existing conditions indicate that, with consideration 
for local conditions and plant diversity of the area, especially negative effects should not be expected. 
The effect of air pollution on plant life is spatially limited to a narrow belt along the road itself being that the 
concentrations which are permitted by the limit values, with consideration for the possible negative effects, are reached 
only at the edge of the road for a majority of components. This is a consequence, as was also concluded in the chapter on 
air pollution, of traffic load and the conditions of transmission of pollutants on roads located outside of cities. 
Another important fact which must be highlighted is that the spatial and operational elements of the planned carriageway 
do not contribute significant possible negative effects because this concerns with a relatively low traffic load and modest 
width, with no fencing which would affect the spatial division. 

4.4.2 . Impacts on fauna 
Construction Phase 
Impacts on fauna in the given area are related to the occupancy of land, since this iswhen some habitats, breeding ponds, 
and refugia are destroyed, and traditional animal paths arecut off. Any pollution of soil, ground and surface waters can 
negatively impact fauna in the studyarea. In the course of highway construction, the area will be modified through the 

227f733 ~ ()q:..0-..~~-0.' 0 :\ 
('0' \ '6 \ 
·t \ (." " 

T I 

I 



alteration of physical characteristics of the space, transformation of land by the highway construction andpreparation of 
the ground, and there are al so certain form s of pollution . The modification of the area reflects through the modification of 
habitats (change in geometry, floors , mosaic like nature, and general conditions of refuge and food chain ), the removal of 

'Si~ soil cover (the removal, erosion , or destruction of top layers of rock and soil), the change in hydrological reg imes 
(changes in thecomposition and structure of habitats, so as to affect soil moisture ofthe area), noise andvibrations. 
Studies of the terrain covered by the corridor of the planned section of the highway which was carried out for the purpose 
of defining the possible negative effects on wildlife have indicated that for the most part exceptional negative effects 
should not be expected because there is simply no significant wildlife elements registered in the area. 
By reviewing the official register for the analyzed area which is the subject of the study, it has been confirmed that there 
are no registered habitats ofrare or protected species so possible effects within these categories are not expected . 
Operational Phase 
Modern linear traffic infrastructure facilities, such as highway and railway lines, have a multiple negative impact on the 
living world. This negative impact shows up directly . The intensity and consequences of unfavorable impacts are specific, 
to some extent, for each animal group particularly, while the general effects most often show through: 

o 	 Direct devastation of habitats, 
o 	 Degradation of quality of habitats along the road, 
o 	 Fragmentation of habitats, alteration of their form and geometry, 
o 	 Intersection of ecological corridors and traditional migratory paths, 
o 	 Hindered access to vital parts of habitats, 
o 	 Fragmentation of population due to the effect of road barrier, and impossibility of constant and unobstructed 

communication, 
o 	 Higher hunting and poaching pressure due to an easier access, 
o 	 Higher mortality rate of animals due to running over, 
o 	 Disturbed regime of surface and ground waters, 
o 	 Accumulation ofliquid, solid, chemical and other waste 
o 	 Intensified light and noise pollution of the area around the road. 

Most of the fauna will temporarily migrate out of the highway corridor during construction. The newly designed road 
may destroy a habitat, if its remaining parts are not self-sustainable. Consequences of such effects are : a disturbed normal 
life cycle of animal species, behavioral changes, reduced ecological stability, and disappearance of local populations, 
changes in composition and structure of animal habitats due to avoidance of the road by some species, all of which has, as 
the final result, a substantially impoverished bio-diversity on all levels (genetic, species, eco-system). 
Since the road alignment passes through the river alluvium in some places, it is assumed that new structures will have the 
highest impact on animals that depend on water as eco-system. Since the project envisages river control, it is necessary to 
avoid this type of works in the period offish spawning. This will be elaborated in the site-specific EMPs. 
On-site investigations for the highway corridor, conducted in terms of identifying possible negative impacts on fauna, 
showed that salient negative impacts should not be expected in most of the area, simply because no significant faunal 
elements were registered. Potential impacts on fauna which are present will be reduced by implementation of the 
conditions provided by the INP. 
In order to allow free movement of animals from one to another side of the motorway, 20 box culverts and bridges will be 
constructed as underpasses for big animals too. Longest distance between two neighbor passes is 2685m. 

4.4.3. Visual impact 

The problems of visual pollution have been considered on two basic levels: The first level implies the problems of spatial 
relations of the alignment itself and elements of the homogeneity of its projection are encompassed in the concept of so­
called geometric shaping. The second level encompasses the relation of the alignment, as a construction, towards the 
space in the sense of defining the effect on the landscape. 
For quantification of the relations of the transit construction towards the landscape, the methodology of breaking things 
down into individual components has been used (morphology, vegetation, surface water, structures and general 
appearance). For the characteristics of the planned highway and local conditions, the only component which has an effect 
on the landscape characteristics is the morphological characteristics. 
The zone of altered landscape characteristics can be defined on the basis of the medical threshold of visibility accepting 
the visible angle of 10° as the measure for reviewing the maximum height difference in the section of the line 
perpendicular to the line of the terrain. This kind of relation entails that the width of the zone of possibly jeopardized 
landscape is 700H (H is the maximum height difference in the transversal profile). The largest multi-level sections in the 
cross section (overpass across railway line and roads) would be realized with a distance of 5.5 kilometers . Based on the 

r~ aforementioned consideration, it is possible to conclude that in the specific conditions, grade-separated interchanges have lims 
I~:!i. the dominant shape which gives the fundamental morphological form to the entire area. ~ 

In the morphological sense, the alignment of the planned highway does not excessively burden the landscape. Local 
effects are present in the zone of overpasses over the existing regional road R-214 and railway line and in the zone of 
multi-level junctions. 
Finally, it can be considered that the spatial entirety which the planned highway belongs to is predominantly characterized 
by cultivated landscape without especially significant forms and that the dominant form is represented by future grade­
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4.5. Surface and ground water 

Construction Phase 

Pollution during the construction phase is of a temporary character, and is limited in both volume and intensity, but 

individual cases of damage could lead to serious consequences. 

We separate two aspects of effects which are caused by construction of the transit structure: 


• Pollution of the water; and 
• Changes to the regime of surface and underground waters. 

Changes in the physical and chemical characteristics of water, under the condition that the organization of the 
construction site and procedures during works follow the environmental protection conditions prescribed by this study, 
can be triggered by accidental pollution from leakage of dangerous and hazardous materials into open flows. For that 
reason, it is necessary to provide a controlled access of machinery to the waterways and other surface waters 
Changes in the circulation speed and flow of surface water occurs due to changes in the morphology of the terrain when 
carrying out earthworks and during construction of bridges and culverts. 
During the construction phase, surface water may be seriously endangered by pollution or physical destruction of the 
river bank. 
The effects on the regime of surface waters (waterways), on the section Gornje Polje - Caricina Dolina of the newly 
planned alignment of the highway , are not directly conditioned by construction of the section, except in the part which is 
related to restricting highway construction works around the river regulation structures. 
The justification of works on arrangement of the riverbeds lies in the prevention of landslides and erosion, but on the 
other hand those same works may have a negative effect on the environment, most of all on plants and wildlife in and 
around those waterways. 
Conflicts may arise with aquatic plants and wildlife due to increased retention of sediments as a result of construction 
works. Destroying the bank and vegetation of the bank will significantly diminish the value of these areas in the sense of 
plants and wildlife. 
Changes in the regime of underground water could occur as a result of construction of columns for bridges, settling of 
soil underneath high embankments and in parts of the section of the highway where a limited regulation of the flow of 
the Southern Morava River has been envisaged.Changes in the regime of underground water could occur as a result of 
construction of bridge columns, settling of soil underneath high embankments, etc. Construction of engineered structures 
will require the level of underground water to be temporarily lowered. As a consequence of lowering underground water 
through draining, effects on vegetation could arise. All of these changes to the regime of underground water and effects 
on vegetation will be of a temporary character. 

Operational Phase 
The main sources of pollutants during operation of the observed section are: vehicles, precipitation and dust. 
During the phase of operation of the road, pollution of water will mostly be the consequence of the following 
processes:settling of exhaust gases,wearing of tires,spilling of loads,discarding organic and non-organic waste,settling 
from atmosphere,carrying by wind,dispersal due to passing vehicles, etc. 
Pollution as a consequence of the aforementioned processes, according the characteristics of its duration, may be 
constant, seasonal and incidental (accidental). 
A series of harmful materials are present in the water which runs off from the surface of the highway. This mostly 
concerns the components of fuel such as hydrocarbons, organic and non-organic carbon, and nitrogen compounds 
(nitrates, nitrites, ammonia). 
A special group of elements is composed of heavy metals such ascadmium, copper, zinc, mercury, iron, nickel and many 
different fuel additives. A significant portion is also made up of solid materials of varying structures and characteristics 
which appear in the form of settled, suspended or dissolved particles. It is also possible to register materials which are the 
consequence of using corrosion protection substances. Another group of very carcinogenic materials is polyaromatic 
hydrocarbons (benzopyrene, fluoranthene) which are the product of the uncompleted combustion of fuel and used motor 
oil. 
For indication of present pollutants which appear in dissolved or undisolved form, there is a series of macro indicators 
such as: pH, electrical conductivity, suspended and sediment materials, COD, BOD, grease and oil, etc. 
In accordance with the stated positions, and based on foreign experiences acquired from 20-year studies, an estimation 
has been done for emissions of polluting materials which appear during operation of the observed section for the traffic 
load in the planned period, the results are displayed in the table 4.5. 
Table 4.5 Quantity of polluting materials, by unit of surface area, which forecasted traffic emits during one year

!- -----1 -_ ... 
Polluting materials I.. (kglhalyr) I
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total organic carbon .____ 5_~~7... _. 

Nitrates i 1.205 
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total phosphorus ._ 0.2..7..___., 
oil and grease 2.77 l 

Copper 0.01 
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Polluting materials (kg/ha/yr) 

Iron 5.28 
Zinc 0.097 

The concept of water removal for the analyzed sections of the highway represents a significant element from the 
viewpoint of possible influences in the sense of both water and soil pollution. 
Water removal is realized through free flow over the shoulder and slope of the embankment where it is freely 
dispersed across the terrain. On parts of the section with smaller radii, water collected along the median is drained 
through a closed system to natural recipients outside of the road base. 
The terrain on which the alignment is located is water permeable, partially-permeable, partially-impermeable and 
impermeable. 
The problem of accidental pollution is impossible to quantify in this way because it primarily concerns individual cases 
spread out according to location and time. 
Bridges represent a significant risk for the issue of waterway pollution, especially in cases of accidents. When damages 
have already occurred, the possibilities of rehabilitation are very small. Such locations on the observed section Gornje 
Polje - Caricina Dolina, E-75 HighwayBelgrade - Nis - FYR Macedonian border are bridges crossing rivers and streams 
at chainages: 

km 874+286, bridge across S.Morava river, 138m 
km 874+075, overpass 
km 875+423, bridge across S.Morava river, 227m 
km 876+319, viaduct, creek, 164m 
km 876+973, bridge across S.Morava river, 428m 
km 877+386, bridge across Palojska river, 350m 

, ~ I km 878+394, bridge across S.Morava river, 143m 
km 881 +705, bridge across S.Morava river, 106m 
km 0+085, most, Predejane interchange, 124m 
km 0+702,594 OIZ, 0+079,202 LUL, S.Morava, interchange Predejane, 127m 
km 881 +930, bridge across S.Morava river, 203m 
km 883+305, bridge across S.Morava river, railway, 495m 
km 883+576, most, creek, 11m 
km 884+958, most, creek, 11m 
km 885+445, most, creek, 11 m 
km 885+335, viaduct, creek, 139m 
km 878+778, gallery, 80m 
km 882+605, galery, 190m 
km 876+527, slab culvert, creek Terzinci, 6m 
km 877+460, slab culvert, underpass, 6m 
km 884+090, slab culvert, creek, 6m 
km 884+567, slab culvert, creek, 6m 
km 885+020, slab culvert, creek, 6m 
km 885+550,slab culvert, creek, 6m 
km 885+649, slab culvert, creek, 6m 
km 885+020, slab culvert, creek, 6m 
km 885+649, slab culvert, 6m 

4.6. Impacts on social IcuItural environment 

4.6.1. Impact on population 
The impact of the planned motorway E- 75 Nis - FYRM Border on the health of the population includes the impact on 
the population in settlements along the motorway as well as on drivers and other participants in the traffic (assistant 
drivers, passengers, pedestrians). These impacts include exposure to noise, vibrations and air pollution (oil combustion 
and exhaust fumes). 
The construction of the Gornje Polje - Caricina DolinaHighway section, as a part of E-75 Nis - FYRM border highway, 
will have a stimulating effect on a better traffic and economic connection of the Republic of Serbia with its surroundings, 
as well as on faster development of the region served by this corridor. 
From the perspective of the interests of certain social groups as users of the space and the structures within that space, the 
construction of the highway may have a twofold effect on the socio-economic and commercial development of the 

,;, 	 specific area. 
Two basic populations of interest stand out for the section of the highway Gornje Polje - Caricina Dolina. The first group 
is made up of users of the highway, while the second is owners of the land on which the analyzed section is built. With 
the construction of the planned highway, the conditions for travel are improved while simultaneously decreasing expenses 
and increasing the safety of users from the aforementioned first group. 
However, the construction of the road may lead to worsened living conditions in a particular settlement and its zones. 
These negative effects appear in the case when the corridor of the road cuts off (divides) development of parts of 
settlements. 
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Comparing the effects of construction , positive and negative, in both cases leads to the conclusion that the benefits to 
social circumstances in the case of construction of the planned section of the highway are much greater than the damage 
which al so occurs as a consequence of construction. 

4.6.2. Impact on cultural monuments 
Preconditions obtained from IPCM, related to E-75 Highway section from Gornje Polje to Caricina Dolina are given in 
the document No 10/2233 from 24th September 2008 . This document is available in Appendix IV of this EMP Document. 
No statutorily protected archaeological sites will be directly affected by the construction works . On the marked highway 
section, during systematic archeological reconnaissance carried out in 2003, the following archeological findings were 
recorded: 
Table 4.6 .2. Recorded cultural assets 

Place Name oflocality 

Bocevci 

Bocevci 

Predejane 

Predejane 

Predejane 

Susevlje 

Latin Graveyard 

Seliste 

Old Graveyard 

Seliste 

Gradac 

Latin Graveyard 
~-....­ -..-­ -~-- ..­

No statutorily protected archaeological sites will be directly affected by the construction works. 
The Law on Cultural Resources requires that the investor and contractor, in the case of the discovery of new, unrecorded 
locations, must enable and provide for archeological intervention. That consists of the momentary halting of works and 
informing the authorized IPCM of the discovery . This of course requires occasional archeological monitoring during 
construction. The investor is required to provide the financial means for all envisaged works - occasional archeological 
monitoring, protective archeological interventions, etc. 
The Contractor willprepare action plan as a part of the bidding document, and update it periodically in accordance with 
the new findings (if any). The initial plan will consider the whole section (Gornje Polje - Caricina DolinaHighway 
section) to be subject of actions relevant to chance finds, in addition to specific measures to deal with above mentioned 
sites/ locations. The updated action plans will be subject to obtaining consent from the IPCM and any other relevant 
authority, as may be instructed by the KS. 
In case of locations that may be of interest (chance finds), KSwill provide funds for - occasional archaeological 
supervision, protection of the archaeological intervention, etc. The effective protection measures in case of chance finds 
will include immediate stop of all works in progress around the new finds, adequate fencing to prevent unauthorized 
access and immediate notification ofIPCM. 
The preconditions of the IPCM are summarized as: 
No excavation, demolition, alteration or any works that may harm the properties of thecultural monument may be carried 
out. IPCM and authorized expert must be timelynotified of the commencement of earth and other works at the 
archaeological site or in itsimmediate vicinity, in order to timely perform all the necessary preparations until 
thearchaeological exploration license is obtained.Identified sites must be marked and secured (with a protective railing or 
other means ofprotection ) to avoid damage in the course of road construction. 
4.6.3 . Impact on natural resources 
According to the preconditions obtained from INP (No 03-853/2 from 29.06.2006, andNo 03-237/2 from 27.02.2008 (see 
Annex IV), none of plant or animal species which habitats belong to the zone of the E-75 Highway section from Gornje 
Polje to Caricina Dolina are rare, vulnerable, endangered or protected. 
Upon reviewing the registry of protected natural resources, it was established that within the analyzed area there are no 
registered locations which fall under this category. The fact is however that within the analysis of the existing condition, 
spatial units stand out for which there are proposals regarding their arrangement and placement under special protection. Ii;' 

4.7. Construction camps 

The nature and extent of the construction works will require establishment of a number of Construction Camps, which 
will house workers, equipment, machinery, fuels and materials. The number, size and location of camps are not currently 
known and can and will only be determined following mobilization of Contractors to country. 
From the environmental and social viewpoint, construction camps pose potentially adverse impacts, due to: Additional 
land requirement; Storage and use of hazardous material, fuels and oils; The need for services including water, electricity, 
sanitation and wastewater; Potential interference with community harmony and/or community tension resulting from the 
presence of large numbers of workers, particularly from an influx of foreign workers, who may also be a source of 
sexually transmitted infections (STls) or HIV. 
As the number, size and location of camps are not known at this stage, the most effective way to address the potentially 
adverse impacts is through contractor' s adoption of the guidelines as contractual requirements. These are presented in the 
EMP in Appendix I of this report. The Contractor' s SSIP - Camp Management Plan should contain, but not be limited to, 
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procedures for establishing and operating construction camps in order to safeguard nearby communities and environmental 
resources. 
Work camps will be required to conform to international Health , Safety and Environment (HSE) standards and will thus 
be furnished with sanitary and wastewater collection and disposal/treatment facilities and will operate fully compliant 
waste systems, involving storage of waste by waste category. These requirements will be included within the contracts for 
construction, which should ensure that contractors include sufficient budget for effective HSE management Contractors 
teams will reflect these provisions, by including HSE staff and independent environmental specialists to provide advice 
and to undertake monitoring and auditing. 

4.8. 	Cumulative impacts 

The existence of other structures in the study area as well as possible construction and operationof new facilities may 
exacerbate impacts when combined with those resulting from operation oftheproposed highway. In such circumstances it 
may be possible for the combined impacts to exceedenvironmental limits or standards . Therefore, as part of the fieldwork 
for the EIAs, data on thepossibility of occurrence of these cumulative impacts were collected by noting the presence 
ofthese structures within the impact zone of the road. 
Due to the terrain for most of the alignment from Gornje Polje to Caricina Dolina the existing road andcommunication 
infrastructure is confined in a corridor and thus the highway is locatedroughly parallel to the existing main railroad Nis ­
Skopje, at a distance of 50 - 300 m. This type ofmutual positioning results in cumulative noise impacts. This fact was 
taken into considerationduring the EIA model ing of noise levels in the impact zone. 
Emissions of gases and dust due to excavation and grinding of stone aggregate, together with emissions of pollutants 
from traffic operation in the air, represent a cumulative impact that may be mitigated by appliance of stricter regulations 
in relation to operation of the stone quarry. Construction of highway maintenance centers is envisaged for zone of the 
Grdelica interchange. There is a possibility that cumulative impacts of these facilities and the road exceed thepermitted 
values of pollutants concentrations in the air as well as noise limits, which will be testedthrough EIAs prepared for these 
structures. 
Mqior new induced development along the alignment of the highway per se is not anticipated, as newhighway accesses to 
only existing facilities and connecting roads will be constructed as part of theProject. The Project highway aims, inter 
alia, to stimulate economic development and improvecommunication both regionally and internationally. 
However, the majority of the areas throughwhich the highway is alignmentis predominantly rural in nature and continues 
to suffer from out-migration, as people move to the larger cities and towns in search of work etc. The socio-economic 
studies to be undertaken in the context of preparing RAPs will explore this issue further, but it is not expected that the 
improved highway connection resulting from the project will have a significant impact on this overall demographic trend, 
such as stimulating large in-migrationsor substantial new development. 

5. 	 DESCRIPTION OF MITIGATION MEASURES 

5.1. Site-specific mitigation measures 

5.1.1. Soil 
Construction phase 

o 	 Strict protection of all areas outside the immediate zone of the agreed work sites, such that no additional areas 
may be used as a permanent or temporary disposal sites for materials, as borrow pits, or for machine parking or 
repair; 

o 	 Removal, storage and handling of topsoil in such a manner that it can be used in final reinstatement, bio­
restoration and stabilization of slopes; 

o 	 Storage and handling of fuels, oils and other hydrocarbons in a controlled process, involving measures to prevent 
soil and water contamination. Work camps should include storage on sealed surfaces and within secondary 
containment; refueling of all plants, vehicles and machinery should not be allowed within SOm of any 
watercourse, drain or channel leading to a water course. 

o 	 Forbidding any opening of non-controlled access roads to any part of the construction sites; 
o 	 Temporary storage of construction waste will be limited to within the site, and within areas approved by the 

Engineer. 
o 	 The Contractor shall not dispose of any waste and/or construction debris by burning, or by burying. All waste 

shall be disposed of offsite at an approved landfill site. 
o 	 The Contractor will be responsible to remove and transport all waste material off site to an approved landfill. 
o 	 The Contractor is advised that cement and concrete will be regarded as materials that are potentially damaging to 

the natural environment on account of the very high pH of the material, and the chemicals contained therein. The 
Contractor shall ensure that all operations that involve the use of cement and concrete are carefully controlled. 

o 	 Concrete mixing, in the purpose of pre-stress girders, shall only take place in the construction camp or in 
dedicated plateau. Water and slurry from concrete mixing operations shall be contained to prevent pollution of 
the ground surrounding the mixing points . Old cement bags shall be placed in wind and spill proof containers as 
soon as they are empty. The Contractor shall not allow closed, open or empty bags to lie around the site. 

o 	 All unsuitable and surplus spoil rock shall be removed from the site to an alternative recycling opportunity. Last 
alternative is to transport it to a dumping site or sites where it shall be dumped, spread and leveled. 
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o 	 No dumpsite shall be used without the prior written approval of the Contractor and the owner of the property. 
o 	 No spoil material shall be stockpiled in violation of any legal requirement or to obstruct any watercourse or 

drainage channel. 
o 	 Concrete remains will be crashed into pieces of cca 20cm diameter and will be used for the backfilling. 
o 	 All visible remains of excess concrete shall be phys ically removed immediately and disposed of as waste. 

Washing the visible signs into the ground is not acceptable. All excess aggregate shall also be removed. 
o 	 The process of separating rock material into acceptable grades for backfilling and layer works material will 

result in noise and dust. The Contractor shall suppress dust caused by the screening process. The screening 
process shall be positioned so as not to cause any disturbance-to surrounding villages. 

o 	 Waste steel will be sent to steel recycling facility , which will provide transport service; 
o 	 Wastewater from the WWTF facilities and sedimentation ponds/tanks on site wilt is reused for dust suppression 

and vehicle wash down as a priority over discharging the water to storm water or creek. 
o 	 The Contractor shall dispose of all refuse generated by hi s staff and Sub-Contractors on a weekly basis at a 

registered Domestic Waste Disposal Site. Contractor will engage specialized utility company for removal and ~.~ 
disposal of domestic waste. ' 

o 	 In a purpose of temporary waste disposal, Contractor will ensure scavenger, water and windproof containers, for 
collected waste until disposed of. 

o 	 The Contractor shall supply waste bins/skips throughout the site at locations where construction personnel are 
working. The bins shall be provided with lids and an external closing mechanism to prevent their contents 
blowing out and shall be scavenger-proof to prevent baboons and other animals that may be attracted to the 
waste. 

o 	 The Contractor shall ensure that all personnel immediately deposit all waste in the waste bins for removal by the 
Contractor. Bins shall be emptied on a daily basis at waste containers. 

o 	 No waste to be buried or burnt onsite and litter and gross pollutants to be removed as part of ongoing 
maintenance operations; 

o 	 The bins shall not be used for any purposes other than domestic waste collection. 
o 	 All hazard materials have to be storage at the fenced and secured area. All hazardous and danger material will be 

undertaken 
o 	 Liquid hazard materials have to be kept on the waterproof surface, supplied with WWTF. 
o 	 All areas used as storage of the liquid hazard materials, must be supplied with the adsorbent, such is 

prefabricated peat, sand or cutting, which has to be used in the accidents to collect liquid. 
o 	 Collected liquid hazardous waste will be kept in specialized liquid waste containers, which will be carried out by 

the licensed company engaged by the Contractor. 
o 	 All content from the separator and coalescent filters are dangerous waste and handling requires well-trained 

persons. Extracting and temporary storage will be done using specialized liquid waste containers. 
o 	 Used tires, or other rubber parts of equipment will also be treated as hazardous waste. 
o 	 The Contractor shall ensure that he is familiar with the requirements for the safe storage, handling and disposal 

of petroleum, chemical, harmful and hazardous materials. 
o 	 The Contractor Shall is responsible for establishing an emergency procedure for dealing with spills of release of 

these substances. He shall also ensure that the relevant construction personnel are familiar with these emergency 
procedures. 

o 	 Petroleum, fuel and oil throughout the site shall be stored in enclosed separated areas at reservoirs with double 
shield, at the location of which shall be determined on site in conjunction with the Engineer. The enclosed areas 
shall be clearly marked. 

o 	 Usage of oil and fuel will be 'allowed only to the training persons, who will be nominated by the Contractor. All 
activates with fuel and oils will be at the dedicated areas. 

o 	 Special care will be taken during deliveries, especially when fuels and hazardous materials a being handled . A 
responsible person, who will check storage tank levels, before delivery to prevent overfilling, supervises all t~' 

deliveries and that the product is delivered to the correct tank. 
o 	 Tanks containing fuels shall have lids and shall remain firmly shut. Only empty and externally clean tanks may 

be stored on the bare ground. All empty but externally dirty tanks shall be stored on an area where the ground is 
protected (e.g. concrete slab, covered store house, etc.). 

o 	 Fuel stores shall be placed on a concrete, or similar, base surrounded by a brick bund. The bund shall have a 
volume of 10% of the volume of the largest tank in the storage area plus 10% of the volume of all other tanks. 
The slab shall be sloped towards a sump to enable any spilled fuel and water to be removed. Any wastewater 
collected at the sump shall be disposed of as hazardous waste. 

o 	 Gas and liquid fuel shall not be stored in the same storage area. 
o 	 The Contractor shall take all the necessary precautions to prevent fires or spills at the fuel stores. No smoking 

shall be allowed inside the stores and within 3m of a bund. 
o 	 The Contractor shall ensure that there is adequate fire-fighting equipment at the fuel stores. 
o 	 Lubricants will be stored in drums or tins that are either sealed or have tightly fitting caps. All containers must 

be closed unless in use. Decanting of lubricants must be carried out in a specific area that has been previously 
identified and suitably protected. 
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o 	 The floor of any storage of decanting area shall be impervious (such as concrete) to lubricants and kept clean at 
all times. The floor shall slope towards a central sump, all liquids collected in the sump shall be disposed of as 
hazardous waste. w 

o 	 Lubricants shall be stored under cover in a no smoking area. 
o 	 AII lubricant impregnated cotton waste and rags shall be promptly disposed of and handled as hazardous waste. 
o 	 The Contractor shall ensure that all servicing and/or refueling of vehicles and equipment takes place within the 

construction camp. The ground under the servicing and refueling areas shall be protected against pollution 
caused by sp ills and/or tank overfills. The method of protecting the ground shall be identified by the Contractor 
and approved by Engineer; 

o 	 Al l waste shall be collected, contained on site and stored in water-tight containers prior to disposal off-site as 
hazardous waste at approved site. All equipment that leaks shall be repaired immediately or removed from the 
site; 

o 	 The Contractor shall only change oil or lubricants at agreed and designated locations, except if there is a 
breakdown or an emergency repair. In such instances, the Contractor, shall ensure that he has sorbent (sand, 
cutting or Similar) and/or drip trays available to collect any oil or fluid. The only permitted method of refueling 
and refilling lubricants is by means of a pump; 

o 	 In the purpose of smaller interventions for re-fueling it will be used small fuel delivery vehicle. It will be 
supplied with Spill-Kit equipment. 

o 	 Parking of machines and equipment only at designated sites, which should be provided with specific measures 
for protection against soil pollution with fuel, oil, or oil derivatives. In the event that soil is contaminated by 
spillage, the affected layer should be removed and disposed of at approved dump sites, in accordance with the 
Contractors waste management plans (WMP); ti!ili 

o 	 Systematic collection of solid waste during construction (including food and material packaging, and other types 
of waste) should be undertaken and should be disposed of two agreed licensed facilities, in accordance with the 
WMP (se Appendix I); 

o 	 Cleaning equipment and vehicles will only be allowed in dedicated facilities, designed to avoid ground and 
water pollution. Similarly, washing out of concrete mixers and uncontrolled removal of remaining concrete 
should be a controlled operation; the use of "slush pitsO (lined pits) or tanks should be employed for washing 
out concrete contaminated equipment following concrete pours. The resultant set concrete can then be disposed 
of as inert solid waste or reused in bulk fill areas, as appropriate; 

o 	 Upon completion of material extraction, all borrow pits and waste disposal sites should be reinstated to reduce 
the visual effect and re-establish natural vegetation. Limitations to this will occur, especially where material is 
extracted from currently operating, licensed quarries, in which Project influences are restricted, as will be the 
case for licensed waste disposal facilities. 

o 	 Since the project envisages river control works, it is necessary to avoid this type of works in the period of fish 
spawning. 

o 	 Organizing the construction within the minimum amount of space needed for its functioning, and during 
selection of the location, ensuring that it is not an area with developed plant and wildlife characteristics in order 
to avoid unnecessary loss of biotope. 

o 	 Collecting humus material and storing it in an organized storage area so that it may be used during finishing 
works for recultivation and biological protection; 

o 	 Carrying out all activities with petroleum and its derivatives during construction or the filling of vehicles in a 
specially defined place with the maximum mitigation measures to ensure that spilling does not occur. Collecting 
all packaging for oil and other petroleum derivatives and taking them to a controlled storage area; 

o 	 If damage occurs to a vehicle with dangerous liquid materials, traffic must be stopped as in the previous case and 
transferred to a parallel carriageway. In the meantime the authorized service at the level of the municipality shall 
be informed and the specialized team for sanitizing damage shall be deployed . The spilled material is removed 
from the highway using special sorbents. If the liquid reaches outside of the profile and pollutes the soil, 
sanitization shall be done by removing the soil. All materials which are collected in this way are treated 
according to the special procedures of regeneration or are stored in the storage area envisaged for such materials. 

Operation phase 

No specific measures to be implemented, except applying good engineering practice. 

General mitigation measures are: 


o 	 Provide suitable road markings, signs and signals for the section 
o 	 Draw up operational plans for winter maintenance procedures, taking into account environmental protection; 
o 	 Slopes of embankments need to be landscaped and planted both to improve the visual effect and reduce potential 

for surface erosion; 
o 	 Provide a road protection zone that will not be used as an arable zone. Considering the expected concentrations 

of the pollutants, this belt should not spread beyond 5 meters from the edge of the road right of way . The grass 
obtained by the maintenance of green surfaces in the vicinity of the road shall not be used as cattle feed. It will 
be important to inform and educate local communities regarding the dangers of using this vegetation. According 
to the law, PEPS is responsible to perform all sampling, measuring and other monitoring activities during the 
operation phase, by following all recommendations given within the monitoring plans (component of site 

ecific EIA and this EMP). All the monitoring results are to be provided to the Serbian Environmental 
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Protection Agency. PEPS will also inform local communities about monitoring results, including on potential 
pollution ofland nearby the motorway. No herbicides shall be used for elimination of weeds; 

o 	 Substitute the use of sodium chloride with by other substances with a similar or higher defrosting effect in order 

to minimize the effects of salinization of soil in the vicinity of motorway resulting from the winter maintenance. 

Where sodium chloride is used in the maintenance process, precise planning of time distribution and quantities is 

of critical importance; 


o 	 Ensure that other support and other service facilities along the route are designed and erected in after the 

appropriate EIA and/or studies are made and approved by the relevant national institutions; 


o 	 All possible accompanying content along the planned highway must be designed and built in harmony with the 

fundamental function of this road with a prior Environmental Impact Assessment study; 


o 	 The complexes of accompanying content must be supplied with special containers for collection of solid waste 

so that pollution of soil in the zone of the road is avoided during operation. The containers must be emptied by 

the authorized company and solid waste must be stored at the proper dump area. 


5.1.2. Surface and ground water 
The mitigation measures for underground and surface waters encompass all procedures which are necessary for 
bringing quantified negative effects to within the allowed limits, as well as procedures for minimizing the effects of 
the phase of construction and phase of operation. 

Construction phase 

Contractor should carefully plan potentially sensitive operations such as in-river works. Typical procedures will include: 


o 	 No construction materials or pollutants, such as cement shall be allowed to falllflow into water features. All 

storage of spilling material will be covered to avoid possible emissions with wind blow. Nearby watercourses 

site will be fenced. 


o 	 Extreme caution shall be taken during construction owing to the high erosion potential of the river 

embankments. The EM shall assess any preventable damage caused by the Contractor and prescribe 

rehabilitation measures to be completed. 


o 	 Construction in the river bed will take place during low water level period; 
o 	 No washing of equipment or vehicles will be allowed in the vicinity of watercourses; 
o 	 The river banks in the studied area must be protected by barriers during the construction phase for the purpose of 


preventing negative effects which could be caused by driving and unloading material in the vicinity of the same. 

o 	 Driving of machinery within rivers, streams or on their banks should be prevented except in cases when it is 


impossible to avoid due to construction of a certain structure or building. 

o 	 Excavation and construction of foundations for shoreline columns, support walls, and other structures which are 


located on or in the vicinity of bodies of water, are carried out during periods of low water level (July ­
September), in order to reduce the negative effects on the rivers and their shorelines to a minimum. 


o 	 Maintaining, refueling and cleaning construction machinery shall be carried out at locations which are far from 

waterways and which will be defined before the works are begun. 


o 	 In the direct vicinity of rivers, spillage of any kind of dangerous substances must be avoided. In that sense, the 

contractor will be required to use biodegradable compounds for lubricating machinery as well as biodegradable 

transmission fluid in order to reduce pollution down to a minimum during the carrying out of works . 


o 	 Providing training to machine operators regarding the sensitivities and working procedures to be followed; 
o 	 Checking all machines and equipment for leaks prior to use; 
o 	 Preparing site specific emergency plans to respond to any incidents or spillages of hazardous material; 
o 	 Storing all fuels at a safe distance from the watercourse; 
o 	 Preventing re-fuelling near the watercourse and/or taking precautionary measures to prevent spillage. 
o 	 Construction of foundations for bridge piers, retaining walls, and structures located at or in the vicinity of rivers 


should take place in the period of low water levels (July - September) so as to minimize negative impacts on 

1i~ 

rivers, their banks and river ecology; 
o 	 Storage and handling of fuels, oils and other hydrocarbons through a controlled process, involving measures to 


prevent soil and water contamination. Those should include fuel and oil storage on sealed surfaces and within 

secondary containment; refueling of all plant, vehicles and machinery at minimum 50m of any watercourse, 

drain or channel leading to a water course. 


o 	 Similar measures for storage of fuels and re-fuelling of equipment should be put in place in floodplains to 

prevent groundwater pollution. No storage of fuels and oils will be allowed in floodplains where the potential for 

washout exists. 


o 	 All sites near rivers will be protected by fencing and other means to prevent loss of construction materials, 

particularly hazardous materials. 


o 	 Prevent the movement of machines inside rivers, streams, or on their banks, except when it is unavoidable due to 

the construction of a structure or construction. 


o 	 The Contractor shall construct and operate the necessary collection facilities to prevent pollution. 
o 	 The Contractor shall dispose/discharge of collected wastewater in a manner in accordance with Water Protection 


Conditions. 
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o Each parking, service, or cleaning and washing plateau will be equipped with Waste water treatment facilities 
(WWTF) in the manner of sedimentation tank and grease and oil separator. All these WNTF will be temporary 
objects. 

o Contractor will consider in detail all recommended locations of the coalescent filters , described in the EMPC as 
construction site facilities, and prepare detail plan of their usage in the purpose of works. Moreover, working 
progress schedule will have influence on facilities installation. 

o 	 All washing of plant/equipment/concreting equipment etc. shall take place within the construction camp. Water 
from washing operations shall be collected in a sedimentation tank, then to be purified through grease and oil 
separator. Recycled water will be discharged into natural recipient, The Contractor is encouraged to recycle dirty 
wash water to avoid obi igation of removing it off-site . 
Trucks delivering concrete shall not wash the trucks or the chutes on the site or anywhere outside site boundary. 
All washing operations shall take place at a dedicated location where wastewater can be collected, purified, and 
discharged of in an acceptable manner. 

0 	 All construction camps will be equipped with sanitation. Sanitation facilities contain temporary sewage and 
disposal tank (sump), which will be discharged in a necessary period by the licensed company. 

0 	 Adequate chemical latrines/toilets shall be provided for all staff near the alignment. They shall be emptied I 
serviced on a regular basis to prevent overflowing by the licensed company; 

0 	 All latrines provided by the Contractor shall be efficient, sanitary and non-offensive. A min imum of one toilet 
shall be provided per 20 persons at each working area and the construction site. 

0 	 Strom Water is clean run-off water from the up-slope areas, mostly it will be catch on the perimeter of the site, 
and discharged into the recipients; 

0 	 During construction. the Contractor will ensure that erosion control structures - either permanent or temporary ­
are installed prior to commencement of construction. 

0 	 Any erosion channels developing during the construction period or during the operational and maintenance 
period shall be backfilled and consolidated immediately and the area restored to the proper condition. All erosion 
damage shall be repaired as soon as possible. Displaced topsoil will be replaced from approved topsoil. 

0 	 Up-slope ditches will be constructed and used during construction phase to divert away from areas of exposed 
soil to prevent the contamination of clean runoff. . 

0 	 Side ditches will be installed down-slope of all erodible stockpiles and upslope protection measures will be used 
to divert runoff in the event of rain; 

0 	 Sandbags will also be placed around storm water inlets/grates, throughout the site to prevent sediment entering 
piped storm water system. 

0 	 All vehicles and plants shall be well maintained to ensure that there are no oil or fuel leakages. 
0 	 The Contractor will provide a dished concrete plateau to prevent infiltration of hydrocarbon products. 
0 	 Drip trays will be utilized during servicing, 
0 	 Drainage from the service area will be channeled into a grease and oil-skimming tank, where it shall be treated 

to remove old hydrocarbons . Drainage from the washing platform will firstly be channeled into the skimming 
tank before being released by drain to the sedimentation pond. 

0 Soil contaminated by oil, fuel or chemicals shall be removed and disposed of at a registered Hazardous Waste 
Disposal Site or rehabilitated in-situ, 

0 The Contractor shall educate workers on the appropriate methods for workshop maintenance and fuel points to 
prevent fuel and oil being washed out of containment areas. 

0 Toxins and oil must be recovered from the system at least once a week, and if necessary the Engineer should 
require a higher frequency; 

0 Toxins and oil recovered must be stored in sealed drums on a covered, bounded area and removed from site 
either for recycling or disposal at a registered waste disposal Site. 

0 All spillage of oil onto concrete surfaces shall be controlled by the use of an accepted absorbent material. 
0 The servicing of equipment and vehicles will only be allowed in the Construction Camp within the dedicated 

I 
areas. 

0 The Contractor shall provide grease and oil separation tanks at all areas where oil spillage or collection will 
occur, i.e. workshops, oil storage, vehicle wash areas and fuel points. 

0 	 The Contractor shall provide a method for oil recovery. Recovered oil shall be collected in waterproof drums for 
recycling or disposed of at a registered Waste Disposal Site. These drums will be stored on site only on a 
covered, bounded area, 

0 The Contractor will test effluent discharged from the oil separator tanks for Conformity with relevant effluent 
conditions if requested to do so by the Engineer when pollution is suspected. 

0 In the closure to the local water intake area it is forbidden to organize any activates with liquid hazardous 
material, such a fuel, oil, cleaning and washing waste water, etc.; 

0 The Contractor must demarcate each location, and all staff will be informed about water intake presence. 
0 It is forbidden to open any new well in the water intake protected area. 
0 The Contractor is to ensure that the quality of the water discharged is compliant with the Water Protection 

Conditions, with respect to the receiving environment. 
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Operation phase 

o 	 The obligation of cleaning water runoff from the highway is based on the application of the Law on Bodies of 

Water (Official Gazette RS No. 46/91), the Regulation on Classification of Water (Official Gazette RS No. 5168) 

and the Plan on Protection of Water (Official Gazette RS No . 6/91) . According to legal regulations, atmospheric 

water which is released into waterways, canals or other water surfaces must be cleaned at least to the quality 

which corresponds to the class of water in the recipient waterway. 


o 	 Removal of water from the highway on the subject section is achieved by free flow over the shoulder and slope 

of the embankment and on parts of the section with smaller radii, water collected along the median is drained 

through a closed system to natural recipients outside of the road base. 
 ' 

o 	 Considering that contamination is present in water runoff from the highway in the first 10-15 minutes of rainfall ~ 
which is of a high enough intensity to move a majority of particles deposited on the highway (tables 6.2.4 - 02 to 

"~'I~ 
6.2.4 - 05), as a measure for preventing infiltration of pollutants into lower layers of soil and underground water 
or surface water, the already envisaged humus layer can be used on slopes of embankments which has filtering 
characteristics in the sense of retaining polluting material during vertical permeation into the soil. This can also f: 
be used in zones of cuts by laying humus in the collateral drainage ditches. The capacity of a humus layer 
depends on the intensity of traffic and the relation between drained surfaces of the road and surface infiltration. 

o 	 On bridge structures, along the protective barriers and raised curbs, bridge collections areas have been planned 

by which all atmospheric water from the surface of the bridge and the elastic connections will be collected, 

guided into the appropriate drainage pipe, hung on the bridge cantilever or proper support, which must be 

defined in the main design. 


o 	 Within the framework of the internal system, surface water removal must be resolved for all accompanying 

content (rest stops, tollgates, loops, including disconnected sections as well as other operational surfaces) and all 

structures (viaducts, bridges) on the alignment of the newly planned section of the highway. 


o 	 The continuous cleaning of components is necessary for the functioning of the water drainage system. A very 

important item in a series of other items aimed at ensuring the regular and efficient maintaining of the functions 

of the system is checking over the condition of the retention basin and cleaning the device during the operation 

phase. In that way the appropriate protection from pollution of the surrounding soil will be provided considering 

that over time pollutants become concentrated in the areas of retention basins. 


5.1.3. Airquality 

No specific measures to be implemented, except applying good engineering practice. Use existing asphalt plant, which is 

located outside project impact zone. 

General mitigation measures during construction phase are: 


o 	 The Contractor acts appropriately to minimize the generation of dust caused by construction works. Such 

measures include frequent watering during dry periods or by comparable means approved by the Engineer. 


o 	 Speed limits must be enforced in all areas, including public roads and private property to limit the levels of dust 

pollution; 


o 	 Dust must be suppressed on access roads and overall construction sites during dry periods y the regular 

application of water. Water used for this purpose must be used in quantities that will not result in the generation 

of run-off. 


o 	 Water trucks dampen haul roads and exposed surfaces to minimize dust generation and utilize dust suppressant 

products to assist in binding fine surface dust, improve water infiltration and reduce water usage; 


o 	 Dust dispersion from construction activities, roads, spoil dumps and other construction locations shall be limited 

and suppressed to the maximum extent practical. 


o 	 Spoil dumps shall be positioned such that they are not vulnerable to wind erosion. 
o 	 An appropriate freeboard shall be maintained in trucks hauling dirt, sand, soil and other loose material when ~ 

leaving the road reserve. ..~1 
5.1.4. Noise 
Construction phase 
If measurements taken as a part of planed monitoring activities (see Appendix II) show increased noise levels, contractor 
is obliged to take appropriate mitigation measures which are predefined within the Appendix I - Mitigation plan. 
Contractor should also perform following activities: 

o 	 Raising workers awareness that noisy activities should be minimized; 
o 	 Adjusting the working hours in line with local conditions; 
o 	 Use of modern equipment and machines with noise suppressors when working in the vicinity of populated areas; 
o 	 Regular maintenance of construction vehicles and equipment in view of the elimination of unnecessary sources 


of noise; 

o 	 A voiding the concomitant operation of several noisy machines, when possible; 
o 	 Switching-off the machines when out of use; 
o 	 Using natural acoustic barriers or screens for protection against the noise round the machines; 
o 	 Regular maintenance of access and temporary roads and limiting the speed of vehicles on unpaved roads for 


transportation of materials. 
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Operation phase 
On the observed section , it is necessary to carry out measures for protection from noise . 
The most important measure of protection from noise is construction of noise protection walls. This mitigati on 
measure will be applied in places where the most endangered groups of structures are located. During the selection of 
the type of wall , attention must be given to the conditions which need to be fulfilled, those are: 

• 	 resi stance to weather conditions, 
• 	 rationality of structure, 
• 	 visual effect, 
• 	 possibility of pre-cast construction, 
• 	 possibility of upgrading, 
• 	 spatial conformity, 
• ease of maintenance. 

With consideration of the level of noise from traffic in the planned period which was obtained through the calculation 
of authoritative levels defined by law, it is necessary to envisage a structure for protection from noise in places where 
the alignment is located within the vicinity of settled areas. The analyses on traffic noise which were carried out within 
the framework of the analyses on possible effects indicate that the limit values of permitted levels for urban areas 
along major highways are reached at distances of around 80 to around 250 meters from the newly planned highway. 
The spatial position and maximum heights of noise protection structures are provided in table T 5.1.3. 
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Contractor is responsible for following national requirements with respect to "chance finds" which may emerge 
during construction. 
Before beginning any kind of earthworks on the aforementioned locations, it is necessary to inform the Institute for 
the Protection of Cultural Monuments of Serbia - Belgrade so that they may carry out an archeological study; 
I f at any time during construction archeological findings or archeological objects are uncovered, The Contractor is 
required to immediately, without delay, halt works and inform the authorized Institution for Protection of Cultural 
Monuments and to undertake measures to ensure the findings are not destroyed or damaged and to protect the area 
and position in which they are discovered, 
Contractor is not allowed to perform excavation, demolition, alteration or any works that may harm the 
properties of the cultural monument. 
KS will timely inform the IPCM and authorized expert about the commencement of earth and other works at the 
archaeological site or in its immediate vicinity, in order to timely perform all the necessary preparations until the 
archaeological exploration license is obtained. This aspect has been included in the EMP and a costing 
allowance has been made to cover archaeological watching brief and any subsequent investigations. 
In case of chance finds , Contractor shall mark and secure new identified sites (with a protective railing or other 
means of protection) to avoid damage in the course of road construction and immediately notify the relevant 
IPCM. 
KS is obliged to provide for and ensure archaeological intervention in the case they come across new finds. This 
involves the immediate discontinuation of works and notifying the competent IPCM about the discovery . 
Carrying out the above activities will require occasional archaeological supervision during construction. 

KS will finance producing new documentation and ensure conservation of physical cultural resources. Prior to work, 

Employer will engage IPCM to do permanent supervision of works at the whole motorway section. 

Regarding that there is possibility to find new cultural resources, Contractor will apply followingmethodology to rescue 

all excavated material : 


o 	 New localities require the presence of archaeological - conservation authority in the executionphase. 
o 	 Depending on the character of the findings, possibilities and methods of protection andconservation will be 

considered and some of the following proposed measures will be applied:conservation of the findings by 
backfilling; allocation of the findings; and partial allocation of thefindings with the conservation of the 
remainder of locality by backfilling. 

According to mentioned facts , the protection of possible localities will be realized in three steps, whichwill be in 
accordance to the actual circumstances follow each other. Realization steps are: 

o 	 Execute exploratory boreholes for archaeological investigation on the identified sites so as to determine theexact 
cultural belonging of the sites, stratification of archaeological layers, chronologicaldetermination, and 
preservation of the archaeological layers and the remainders of the architecture ifthere is any. Investigation in 
this-vbase would have to be completed before the commencementofthe works on the site. 
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o 	 On the basis of the archaeological research results in the phase one, new archaeological researches would be 
planned on special parts of the site that would be endangered by construction . In case that in the course on 
research in the phase one it happens thatthe culturallayer on the localities is not preserved or that the line of the 
communication is avoided, the second-phase research will not be carried out. 

o 	 Monitoring by the authorities, i.e. the control while execution of earth works near the alignment.with mandatory 
protection of archaeological excavation ifany new archaeological sites arediscovered while execution of work. 

5.1.6. Flora, Fauna and visual impact 
Flora 
The following mitigation measures are necessary: 

o 	 Clearing up and removal of vegetation should be minimized to the extent necessary for the execution of works . 
o 	 Natural vegetation shall be kept in as undisturbed a state as possible. Special attention shall be paid to preserve 

trees and plant communities such as wetlands or montage forests, strictly according to the preconditions obtained 
from INP (see appendix IV). Vegetation removals as part of the development requirements - such as along the 
proposed scarp road - are excluded. 

o 	 Based on the detailed design for this project, and locations marked as a ground under high and excessive erosion, 
The Contractor is obliged to prepare his own plan (Re-foresting Plan) for re-foresting those areas and to perform re­
foresting activities according to this plan. 

Fauna 

The protection of fauna will be ensured by undertaking the following measures : 


o 	 Erection of a protective fence along the road, as a measure to prevent domestic and wild animals straying onto 
the road and being killed. Protective fence should be with the variable density, starting from higher density in a 
zone of 50cm above the ground and ending with a standard density for regular protective fence. 

o 	 Ensure that the protective fence ends at the bridge base, so as to direct wild animals toward the passage under the 
bridge. Execute the bank revetments with rough, coarse surface to prevent animals from slipping into water. 

One of the more significant consequences of construction of the highway is the phenomenon of fragmentation of the 
habitats which in this case hits amphibians the hardest. The reason can be found in the existence of the waterways which 
are necessary for their life cycle. For the purpose of protecting biodiversity and undisturbed movement, multi-functional 
passages can be built along the waterways, viz. in those places where the construction of bridges has been envisaged. 
Bridges can be their own ecological corridors with a little revamping so that the bank of the waterway takes up a third of 
the passage under the road. The sides of the bank must be coarse in order to prevent the sliding of animals into the 
waterway and in order to enable easier exit from the waterway. The area before and after the passage must be covered in 
an identical type of soil and vegetation. 
Along the aforementioned passages, it would also be suitable to use the envisaged slab, tubular and vaulted culverts for 
movement of wild animals. As there are no larger wild animals in the region in question, these passages represent a 
suitable place for the crossing of small wild animals. In the following table, a display is provided of the types of culverts, 
chainages and their sizes. 
T 5. 1.6. Culverts suitable for the passage of animals on the section Gornje PoUe - Caricina Dolina 

r~T>'J'e~fY~-iY~~] c=~ain(ige(km) Lengt~ - di(imeter (111) 
876+527 6 
877+460 6 

884+090 6 

884+567 6 


Slab culverts 885+020 6 

885+550 6 

885+649 6 

885+020 6 

885+649 6 


Visual Impact 
This issue is solved during design phase and there is no additional, site-specific mitigation measures related with the 
visual impact of the project. Generally, all visual impact during construction works can be divided into two groups: 

I. 	 Temporary disturbance of visual characteristics during construction works due to presence of site equipment and 
mechanization . 

2. 	 Space occupation, which can be improved by site organization in accordance with Detailed Design of 
environmental protection 

5.1. 7. Construction Camps 
The Contractor shall submit a locality and site plan of all construction camps indicating the location of fuel supplies, 
stockpile sites, offices and the construction area for approval by the Engineer to be approved prior to establishing any 
camps. The Contractor shall submit a locality and site plan of all construction camps indicating the location of fuel 
supplies, stockpile sites, offices and the construction area for approval by the Engineer prior to establishing any camps. If 
there is a need to put any equipment or facilities outside the expropriation boundary it will be done in the agreement of 
the owner and under Engineer approval. k,;

I. !\~\
2391733 ~:;:::::=-: --:::::: 

~ I ,,'"~ . ~ @!1~ - '-~, '5~~ ",v'l\ ..) 
r,. ' -J ' \~, Cl'~" '. \<;' :::\ 

L 



0 No one of the Camps will be in th e area of influence on the water bodies (watercourse, water intake, etc.), 
Storage of hazardous materials will be afar of watercourse, and under specific conditions. 

'G~
I~:: I 0 	 Site facilities and offices will 00 selected in the manner to ensure that there is a minimal impact on the 

environment. All facilities will follow international health and safety standards furnished with power and 
telecommunication installations, fresh water supply, sanitary and wastewater collecting and treatment 
installations, solid waste collecting by categOlY and hazardous waste collecting eco-receptacle; 

o 	 All Camps will be placed within an existing disturbed area, as far as possible. There will be no Contractor's 
objects, structures, parking, services, nor material storage in sensitive areas, such as wetlands or erosion 
potential land; 

o 	 All site buildings are containers and other temporary structures. No permanent structures will be built. All 
objects will be sound-proofing built, and will not pose a danger to personnel and surrounding environment. 

o 	 With the decommissioning of the structures all compacted platforms and slab foundations must be ripped and 
removed . 

o 	 Welding, gas cutting or cutting of metal will only be permitted in a specialized protected area inside the 
Construction site. 

o 	 No fires are allowed in or outside the Construction Camp. Adequate and well-maintained firefighting equipment­
according to the fire hazard strategies - must be maintained on site during the construction period. 

o 	 The Contractor shall be liable for any costs related to extinguishing fires started by the Contractor's employees 
or subcontractors. Additional penalties for infringements will also be imposed by the EM 

o 	 The boundaries of the site shall be demarcated prior to any work commencing on the site. The site boundary 
tru-"''' demarcation shall be removed when the site is disestablished. 

o 	 The Contractor shall demarcate the boundaries of inner limits of the site. Site boundary is defined by 
expropriation line, and can be changed only in agreement with neighbor landowners. The Contractor shall 
maintain the demarcation line / 

o 	 The method of demarcating the boundaries shall be determined by the Contractor and agree to by the Engineer 
prior to any work being undertaken . The method of demarcation consists of steel droppers placed at regular 
intervals, with nylon rope between the markers where this prove to be safe, but where any unauthorized person 
move closely pass construction work, netting should be provided preventing building material from falling into 
these paths. 

o 	 The Contractor shall ensure that all his plant. equipment and materials remain within the boundaries of the site, 
unless otherwise agreed with Engineer. 

o 	 Contractor will ensure that materials used for construction on the site do not blow on or move outside the Site 
and environs, or pose a threat to animals in the area. Failure to do so may result in the Engineer requiring the 
Contractor to fence the boundaries of the site with wire mesh, prepare covering material etc., at his own expense 
to the satisfaction of the Engineer. 

o 	 Wire mash fences will be constructed around heritage resources. to prevent access into such areas during 
construction. 

o 	 Fencing shall be kept neat at all times. The Contractor shall be responsible for the maintenance of all fences . 
Breaches in the fencing must be repaired immediately. 

o 	 If fencing is removed temporarily for the execution of work, the Contractor shall reinstate it as soon as 
practicable. Until re-instatement, the contractor shall demarcate the working area by surrounding it with danger­
tape marking. 

o 	 Demarcating/Fencing of the construction site shall be suitable to allow access by livestock and local fauna to 
their natural routes. The purpose of the fenced areas is to control construction and personnel activity within the 
designated areas, and limit unauthorized access. 

o 	 No unauthorized pedestrian or vehicular access shall be allowed into demarcated off-limit areas. 
o 	 All vehicles and equipment will be allocated a dedicated parking area in the Camp site; 
o 	 No storage of equipment and vehicles will be allowed outside of the designated area: 
o 	 All parking, service, cleaning and washing areas will be made of waterproof structure with equipment for 

collecting spillage. All parking areas will be equipped with WNTF; 
o 	 Existing roads (arterial road M-1.12, regional road R-121 and local road network) will be used, as far as 

possible . No temporary access roads will be permitted, unless, otherwise is accepted by the Engineer, and under 
agreement with affected landowners. 

o 	 In the purpose of the Project, if any existing local road need extension or reinforcement to carry out Contractor's 
heavy machinery it will be done in accordance with local standards, and approved by the Engineer prior to use; 

o 	 If any, temporary roads required Shall be decommissioned by the Contractor and rehabilitated using stockpiled 
topsoil. Topsoil shall be removed as described under 'Clearing and Grubbing' prior to the construction of the 
road . 

o 	 Access roads shall be regularly brushed or scraped and kept free from dust and mud deposits. In dry weather 
dust suppression measures may be required. 

o 	 The accommodation of traffic is an important aspect on the roads identified for upgrade / maintenance. Where 
required, temporary works to facilitate the accommodation of traffic during construction, should be completed 
first as road closures will be avoided as far as possible. 

o 	 Adequate and appropriate traffic warning signage will be placed along the route to be used by the construction 
vehicles from the Camp . 
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o 	 Adequate and appropriate traffic warning signage will be placed along the route to warn public of construction 
work and heavy vehicle traffic. 

o 	 Transporters of fine materials must ensure that their operation does not pose a nuisance through the spillage of 
material or the creation of dust. 

o 	 All trucks and vehicles removing spoil from the site shall have the load areas covered by a tarpaulin to prevent 
rocks and spoil from falling onto the road surfaces, or causing a nuisance to persons in the vicinity . 

o 	 Deliveries shall be scheduled for off-peak hour traffic time schedules, as far as possible. 

5.2. 	Requirements of site specific implementation plansduring construction phase 

General environmental protection will be contractually provided for in the organization and planning of the work and 
operations on work site. Each Contractor should build upon the mitigation measures described in the EIA and EMP and 
should prepare his own site specific implementation plan (SSIP), to include infer alia 

o 	 Waste and wastewater management plan 
o 	 Traffic Management Plan 
o 	 Oil and fuel storage management plan 
o 	 In-river works management plan 
o 	 Camp management plan 
o 	 Emergency response plan 
o 	 Re-foresting plan 
o 	 Grievance mechanism 

Minimum requirements for each of above plans are shown in Appendix 1- Mitigation Plan. 

Each Contractor should include HSE staff as part of his workforce and they should report to the HSE staff of the Project r 
Management Consultant advising KS. In addition, the Project is to include Independent Environmental Consultants to 
provide informal advice and undertake monitoring and auditing activities. 

All construction sites should be managed in accordance with national legislation on construction and HS E, such as the 
Law on Occupational Safety and the Law on Occupational Health and Safety and the Regulation on Occupational Safety 
for Construction Works (Official Gazette ofRS, No. 53/97). 

5.3. 	Check List - Mitigation Plan 

Phasing, issues and mitigation measures are covered in Appendix I. 

6. 	 DESCRIPTION OF MONITORING PROGRAM 

Monitoring of the effects of the Project will commence during the construction phase and will continue during the 
operation of the highway. This EMP sets out the basic parameters to be monitored in order to determine that mitigation 
measures identified above are being implemented effectively. 
Following award of contracts for construction, the individual Contractors will work with KS to develop a detailed 
monitoring program with specified targets for each indicator, which will be tailored to the requirements of each road sub­
section and the elements of The Contractor's Environmental Management System (EMS) and site-specific EMP. Each 
Contractor will develop a written monitoring program that will be evaluated by the independent environmental 
consultants and Project stakeholders, including national statutory agencies. The Contractor will cover the cost of 
implementing the relevant monitoring program in areas of his responsibility. 
The monitoring results will be compared to data on current conditions 
Compliance with EMP will be monitored by the independent contractor/supervisor, KS and the WB staff. 

6.1. 	Construction Phase 

Shortly after mobilization to country The Contractor will develop the monitoring plan in conjunction with the Project 
Management Consultants (PMC) and relevant statutory authorities. The parameters in the monitoring plan are expected to 
focus on potential soil and water pollution, especially in areas of higher sensitivity, such as Biological Oxygen Demand 
(BOD), Chemical Oxygen Demand (COD), suspended solids, oils and greases to represent potential impact due to 
construction of the highway, based on the nature of the site activity. 
Parameters which require measuring along the highway alignmentduring operation should be based on the potential for 
environmental impact and thus focus on water, air, soil and noise pollution, both during construction and operation. 
6.1.1. Noise 
Noise exposure levels are specified under the Regulation on Allowed Environment Noise Levels (Official Gazette RS, 
No.54/92). Noise measuring equipment will be used to establish a background or baseline and then during construction to 
establish increases in level and hence compliance to the standards. It is recognized that the best approach to noise control 
during construction works is require the use of equipment which conforms to noise standards, and then monitor the issue 
on an ongoing basis, including reacting to any nuisance complaints by local residences or businesses. If acceptable noise .'~: 
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levels are exceeded, implementing mitigation such as temporary screening or re-arranging work sites this will be the 
responsibility of the Contractors environmental and construction site staff. 
During construction the level of noise increases due to the transport of loads by heavy freight vehicles (removal and 
del ivery of materials) and the use of the construction machinery . These sources of noise are of a temporary character and 
last until the completion of construction works . 
During the phase when works are being carried out, the level of noise must be controlled when necessary, meaning upon 
the occasion of a complaint being filed for an excess level of noise while works are being carried out. The Rulebook on 
A Ilowed Levels of Noise in the Environment defines the methods of measurement, selection of measurement location and 
the time intervals of measurement. 
Within the framework of monitoring noise during the carrying out of works, the following is required : 

• measurement of the zero point, 
• measurement of the highest levels (peaks) of noise during construction, 
• If during the course of works the limits of allowed levels of noise are significantly exceeded, in agreement with 

the owner of the structure, necessary mitigation measures are undertaken. 
The Contractor is responsible for all consequences which arise from excess levels of noise during the phase of 
construction. 

6.1 .2. Air Pollution 
Constant monitoring has been envisaged for when there are residential buildings located closer than 400 m. In the case of a 
complaint trom a local resident, monitoring of the effects may be organized at that time. 

6 .1.3 . Water 
Monitoring of water during the phase of construction of the highway includes determining the effects on the quality of 
water while construction works are being carried out in the vicinity of waterways or water collectors. 
For surface water, the program includes the following parameters: pH, concentration of dissolved oxygen in the water, 
waste materials, murkiness, concentration of organic compounds and mineral oil. 
Limit Values for Serbian water class standard is in according to Serbian Legislation ("Official Gazette of SRS" No. 
05/68,31 /82). Documents are presented within the app III of this document. 
Monitoring responsibility lies on Serbian road management company (currently "Corridors of Serbia") 
The taking of samples is done on a part of a surface waterway downstream from the construction site. The monitoring 
program is administered in such a way that it can be used to establish which construction works affect the quality of 
surface waterways. Samples must be taken before the commencement of works, at the time when humus is being 
removed and when excavation or the building of embankments from earth material is being carried out. Sampling is done 
in monthly intervals. 
In the situation when the measurement results and analysis indicate an increase of negative effects, it is necessary to 
determine the cause of the deteriorating condition and undertake the necessary mitigation measures. Until the cause of the 
deteriorating condition is determined, only works which do not have an influence on pollution of surface waters may be 
carried out. 
A II measurements begin one month before the beginning of preparatory works. The parameters which are the subject of 
monitoring are divided into the groups geological-hydrological, physical-chemical and chemical. Measurement of the 
basic and indicative parameters of underground waters should be done at least four times a year with an interval of at least 
two months. Measurements of the chemical and physical-chemical parameters are done quarterly. The days when samples 
are taken will depend on the level of underground water, precipitation and other geological and hydrological relations. 

6.1.4. Soil 
Relevant parameters for soil impact assessment are: pH, concentration of heavy metals, oils and organic substances. Soils 
near roads having a high frequency of traffic, as in this case, should be tested for hazardous substances, such as typical 
heavy metals which may have accumulated from vehicle exhausts. 
The program for monitoring soil during the construction phase includes parameters which are authoritative for 
determining the level of endangerment of the same. There is a wide spectrum of pollutants which have been categorized 
into the following two groups: heavy metals and greases and oils (remains of uncombusted fuel, lubricants and motor oil, 
antifreeze, hydraulic fluid, etc.). 
Samples must be taken before the commencement of works, at the time when humus is being removed and when 
excavation or the building of embankments of earth material is being carried out. 
In the situation when the measurement results and analysis indicate an increase of negative effects, it is necessary to 
determine the cause of the deteriorating condition and undertake the necessary mitigation measures. Until the cause of the 
deteriorating condition is determined, only works which do not have an influence on pollution of soil may be carried out. 

6.2. Operational Phase 

During operation of the highway the relevant environmental aspects will be monitored and will include noise, air, and 
water and soil quality. The results obtained will determine if additional environmental protection measures are necessary, 
such as provision of additional noise attenuation structures, landscaping or modifications to carriageway drainage or 
treatment. 
6.2.1. Noise 
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During operation, within the defect notification period, noi se must be controlled with the goal of controlling the effectiveness 
of envisaged noise protection measures. Measurement of the level of noise must be carried out in intervals of five years and 
in cases of complaints from adjacent inhabitants. 
Residential object which will be monitored related to noise problems are located on the foJlowing chainages 

. 	 Cha inage (km) Position 

873 +879 - 874+ 110 left 
877+565 - 878+ 164 left 
881 +077 - 881 +328 left 
881 +451 - 881 +614 left 
885+ 133 - 885+400 left 

6.2.2. Air 

For measuring the content of pollutants in the air which are emitted by motor vehicles during the phase of operation of 

the future E-75 Highway, it is necessary for all measuring stations to be placed in the same manner because only in 

that way can the proper dispersion model be formed, based on which adequately reliable data on the spatial 

distribution of air pollution in the affected zone can be obtained. 

In the first phase of monitoring which must last 5 years, it is necessary to carry out periodic monitoring of the air quality 

(I month in a season), because in order to establish trends of air pollution it is necessary for measurement data to be 

obtained for at least five consecutive years. 

Only in the case where the results of periodic measurement indicate the necessity for further monitoring of air quality 

would it be necessary to carry out permanent monitoring of air quality, viz. enacting the second phase of monitoring. 

6.2.3. Water 

The monitoring program for surface waters during the operation includes monitoring of the following parameters: pH, 

concentration of dissolved oxygen in the water, waste materials, murkiness, concentration of organic compounds and 

mineral oil, then temperature, color and odor. S'~.'.
~:~; 

t:'Domestic legal regulations which relate to the method of controlling the quantity and quality of waste water (effluent) 
before it is released into a recipient cannot be applied to the control of the quality of cleaned atmospheric waste water. 
Depending on the climatic factors, scope and structure of traffic, the composition of effluent varies during one 
hydrological year. Besides that, as opposed to a majority of European countries, in Serbia there are no prescribed 
emissions standards. That is why in this specific case it is only possible to monitor the effect of operation of the future 
highway on the quality of water of the recipient through emissions standards. 
Measuring the quality of water of the recipients (Southern Morava River with its tributaries) is aimed at understanding 
the effects of runoff waste water on the quality of water in the recipient 
The TOR envisages the water removal system to be an open type system. With that in mind, monitoring of surface 
water during operation of the project should be carried out at a place downstream from where the water removal canals 
empty into the recipient Southern Morava. 
Purpose of the monitoring is to comply with Serbian legislation. Within the Article 73 of Law on Environmental 
Protection ("Official Gazette of RS" No. 13512004,36/2009, 72/2009) is stated that polluters are obliged to submit the 
data on monitoring to the Environmental Protection Agency in a way prescribed by regulations. 
"Koridori Srbije" needs to ensure that quality of the water which enters the recipient river does comply with the 
Serbian water class standard for specific river recipient 
It is necessary for the measurement and processing of data to be carried out continuously every four months. This 
means taking samples in January, April, July and October, which covers all periods of low and high water levels 
within the function of rain and drought In that manner, possible concentrations of pollutants in runoff water will be 
controlled and with that also the condition of the class of the waterways in the studied area. 
The monitoring plan for underground waters was done in accordance with the requirements of the TOR as well as in 
accordance with the basic characteristics of construction of the subject section of the highway. 
Within the framework of the geological-hydrological studies on the characteristics of underground waters, a map of the 
levels of underground waters was drafted which covers the area of the analyzed section. The hydraulic parameters of 
underground water are determined in each testing which implies the determination of the coefficient of water 
permeability and its comparison with previously obtained data. Based on these results the hydraulic conditions of each 
bore hole are determined. 
The testing program encompasses the parameters which can be used to evaluate the current condition of the quality of 
underground water and the degree to which it is polluted with polluting substances from the subject section. The testing 
program includes the following measurements: 

• 	 Terrain measurements: temperature of air and water, pH, electrical conductivity, oxidation/reduction potential, 
• 	 Basic parameters: color, dissolved materials, total organic carbon, nitrogen, nitrates, sulfates, chlorides, 

chemical and biological consumption of oxygen, 
• 	 Indicative parameters: microelements, phenols, mineral oil, polycyclic aromatic hydrocarbons, aromatic 

hydrocarbons, pesticides. 
6.2.4. Soil t;, 
Monitoring of soil during the operation of the highway, viz. monitoring the effects of operation of the future E-75 
Highway, section Gornje Polje - Caricina Dolina, on the quality of soil, must be carried out at the edge of the "buffer zone" 
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The Contractor will ensure a preliminary testing ("zero monitoring") of soil pollutants accord ing to the Monitoring Plan of 
this EMP document. In the preliminary testing, the locations where sampling is done must be selected randomly and be 
small in number. The first and most important step in the analysis of the quality of soil is the taking of samples . It is not only 
quality of the measurement results that depends on the manner in which the samples are taken, but also the conclusions 
which relate to the quality of the analyzed soil. Any particular sample of soil can rarely be reproduced in the sense of its 
physical and chemical characteristics. For example, the second sample, taken from the same sampling point, won't

·il necessarily be identical to the first sample. The depth of sampling depends on the use of the land, as well as on the effects 
which are present on that land. From cultivated land, samples are taken form a depth of 0-30 cm and from land which is used 
for growing fruits, samples are taken from two depths- from 0-30 cm and from 30-60 cm. Individual samples are then placed 
into a PCV container, mixed up and stones and plant remains are removed. The prepared sample is then put into a PVC bag, 
marked and transported to the laboratory for analysis. 
Following the preliminary testing a plan for further testing is created. For this purpose the place of sampling is defined 
first. The number of samples depends on the preliminary testing and is related to the structure being tested. 
Parallel to the control of the quality of soil , the quality of underground water must also be monitored. The quality of 
underground water requires the monitoring of pollutants which are present in the soil and for the purpose of determining 
the effects of soil pollution on the pollution of underground water. Sampling of underground water is done using the 
piezometer. 

6.3. Check List - Monitoring Plan 

Details related to the monitoring program are tabulated in Appendix II. 

7. PUBLIC CONSULTATION 

7.1. Public Consultations on EIS 

In respect to environmental safeguard issues, the Client (PEPS) has already prepared subsection EIS on preliminaryl 
feasibility design of E-75 Highway section between Gornje Polje and Caricina Dolina, in accordance with Serbian 
legislation . The national disclosure process encompassed four rounds of public consultations for each sub-section (on 
TOR for environmental consultant, on scope of environmental assessment, on draft EIS and on draft final EIS) and were 
carried out in period from 2006 to 2009. 
The national EIA procedure in respect to E-75 highway section from Gornje Polje to Caricina Dolinastarted at Jan26, 
2006, when PEPS (former Serbian Road Directorate) submitted the Request to the Ministry for environmental protection 
(MOE) in order to receive document determining scope and content of EIS. According to the Serbian Law on EIA 
("Official Gazette of RS" No. 135/2004, 3612009), this step was announced in daily newspaper "Politika" (Feb 15, 2006), 
and interested parties were invited to participate in process of defining the scope and content of EIS. At Mar 10,2006, the 
Ministry provided the Terms of Reference and that information was made public in daily newspaper "Politika" (Mar23, 
2006). The CIP Institute, Belgrade prepared draft EIS, which was submitted to MOE for its approval (Aug 05, 2008). At 
the same time PEPS announced this step in daily newspaper "Politika" (SepI2, 2008), when public and other interested 
parties and organizations were invited to participate in process of public consultation on draft EIS for E-75 Highway 
Project, section Gornje Polje - Caricina Dolina. 
Public Consultation was held in Leskovac, on Oct09, 2008, and there were no major complains on prepared draft EIS. 
The sub-section EIS has been approved by the Serbian Ministry of Environment and Spatial Planning (former MOE) on 
Jun 18,2009 (No 353-02-236/2008-02). 

7.2. Public Consultations on Corridor Level EIA report 

In accordance with OPIBP 4.0 I the Borrower has engaged an independent consultant to prepareCorridor Level EIAfor E­
75 Highway from Grabovnica to Levosoje, which include highway sub-section from Gornje Polje to Caricina Dolina. 
Besides consolidating the sub-sectionEIA, the Corridor Level EIA also addressed the cumulative, induced, indirect and 
transboundary impacts. The draft EIS has been received by the Bank and commented upon. The Client subsequently 
updated the Corridor Level EISand prepared a final version of the document. 
The in-country disclosure of draft Corridor Level EIS was carried out in the period from February25 (when the 
documents were made publicly available on site and at the Client's web site) to March Ith(when the public meetings were 
held in Vranje). Public announcements inSerbian and English were published in the daily newspaper Politika, inviting the 
public, authoritiesand relevant institutions to have an insight into the EIS for the Project. Prior to announcement in 
thenewspapers, the EIS was delivered to the Municipality of Vranje and published on the KS and PE "Roads ofSerbia" 
web site. 
Public Consultations were concluded on March 12, 2009, from 12 to 02 PM (local time), bypresentation of the subject 
EIA on the premises of the Municipality ofVranje. 
Presentation of the EIA for the E-75 Highway Project, Nis - FYRM Border, Section Grabovnica - FYRM Border, was 
attended by representatives of the Municipality of Vranje, EIA Author, WBrepresentative, representatives of the PE 
"Roads of Serbia" and the interested public. List ofparticipants is included in this Report. 
During the public consultations, there were no significant remarks in regards to environmental protection issues related to Gornje 
Polje - Caricina DolinaHighway section':fij~:--;;
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8. INSTITUTIONAL ARRANGEMENTS 

KS is responsible for the overall implementation of the Project, including management of environmental and soc ial issues 
under the Project. 
The EIS for E-75 Gornje Polje - Caricina Dolinahighway section, Corridor Level EIA and Detailed Design of 
Environmental Protection for E-75 Gornje Polje - Caricina Dolina highway section provides the base for the preparation 
of this site specific EMP. As part of the detailed design stage for this section, KS has prepared this site-specific EMP and 
Checklists. The site-specific EMP and Checklist are included as part of the bidding documents to ensure the contractors 
are aware and meet their formal obligations in the area of the environmental protection. After contract signing, The 
Contractor will prepare his implementation plan, to be approved by the KS ("Corridors of Serbia")'s Supervision 
Consultant, containing the detailed information on meeting the requirements detailed in this EMP. 
During project implementation, a firm of independent consultants, who will report directly to KS, will monitor whether 
and how well contractor complies with the measures as outlined in the EMP. Any non-compliance with the EMP or any 
other safeguards will require immediate remediation . Contractors vis-a-vi the borrower, and the borrower vis-a-vis the 
Bank will need to present reasons for noncompliance, propose a detailed and time-bound action plan to achieve 
compliance, and obtain the no objection of the Bank for the action plan. The cost of proposed corrective measures will be 
borne by the responsible contractor. 

9. IMPLEMENTATION SCHEDULE AND REPORTING PROCEDURES 

Prior to the commencement of works KS will submit to the Bank for its approval: this section specific Environmental 
~~ Management Plan and Checklist. 


The Contractor will prepare his compliance reports in respect to this EMP and his SSIP at regular intervals as instructed 

by KS. 

The Contractor will submit reports in both Serbian and English language in hard copy and electronic versions. 

Separate independent environmental and social supervision will directly reporting to KS for the implementation of the 

project, 

Project progress reports, including monitoring indicators and reporting on the implementation of the requirements set 

forth in the Environmental Impact Assessments and the Resettlement Policy Framework, will be prepared by KS on a 

quarterly basis and submitted for Bank review. The Bank will review the reports and verifY their contents through 

periodic site visits. 

The Contractor will provide "Zero monitoring" results prior to commencement of earth works, during its own 

mobilization phase. 

Semi-annual reviews will be carried out each year, jointly by the Borrower and the Bank together with other participating 

IFls and bilateral donors, to measure progress made in implementing the Project. The semi-annual reviews shall cover, 

inter alia: (a) progress made in meeting the Project objectives; and (b) overall Project performance against Project 

monitoring indicators . 


10. REFERENCE 

Detailed site-specific EIA for E-75Highway Nis - Border of FYRM, section Gornje Polje - Caricina Dolina, CIP 
Institute Belgrade, 2008 

2 Corridor X level EIA Report for E-75 Nis - Border of FYRMHighway, PEPS, 2009 
3 Environmental Assessment Sourcebook No 25, Environmental Management Plans, The World Bank Environment 

Department, January 1999 
4 Roads and the environment: A Handbook, The World Bank Environment Department 
5 Project Appraisal Document (PAD) to the Republic of Serbia Corridor X Highway Project, Report No: 47069-YF, 

June 12th, 2009 
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Prior to initiating works, the Contractors will be required to prepare and submit for approval Site-Specific Implementation 
Plans (SS IP ) consisting of: 

Waste andwastewatermanagement plan 

The Contractor's SSI Pshould cover all aspects of waste management, including implementation of practice standards such as 
reduce, re-use and recycle. It should specify final disposal alignments for all waste and demonstrate compliance to national 
legi slation and best practice procedures on waste management. 
The WMP will, as a minimum, include details of temporalY waste storage, waste transfer and pre-treatment prior to final 
disposal or recycling. Licensed/approved facilities for solid and liquid waste disposal must be used and a duty of care and 
chain of custody for all waste leaving the site will be followed. As part of the plan Contractors will be expected to produce 
waste handling forms for chain of custody, which will be used to control waste leaving site. Thus the waste controller will keep 
a copy of the form and the driver will always carry a copy and will ensure that the load is signed for at the final disposal site. 
All records will be kept by The Contractor for audit purposes and to demonstrate that the project is complying with best 
practice and applicable legislation. 

Oil and fuel storagemanagement plan 

The Contractor's SSIP should cover all procedures for storage, transportation and usage of oils and fuels, refueling of plant and 
machinery and procedures for minimizing the risk of ground and water contamination . All oils and fuels will be required to be 
stored within secondary containment of 110 % capacity and all spillages shall be cleaned up immediately. Re-fuelling vehicles 
will carry Spill Kits to enable spillages to be cleaned up as soon as possible. All categories of spillage will be reported in 
accordance with the Plan to be developed by The Contractor. Toolbox Talks would be expected to be delivered on an ongoing 
basis as "continued training" and following any significant incident. 

In-river worksmanagement plan 

The Contractor's SSI P should cover procedures and plans for safeguarding aquatic habitats and fish during in-river 
construction work and will complement the Construction Method Statements. 

Campmanagement plan 

The Contractor's SSIP should contain procedures for establishing and operating construction camps in order to safeguard nearby 
communities and environmental resources. 

Re-foresting plan 

In accordance with the preconditions obtained from INP, The Contractor will prepare plan for reforesting areas which were 
destroyed during construction phase. 

Emergencyresponse plan 

The Contractor's SSIP should contain procedures for emergency response in the event of accidents or major incidents, in order 
to safeguard people, property and environmental resources. 

2511733~.' :":-'.," 
,:-'x~ \ I >...'""'•• 

: ,) \\ 

. . :'(\ ~ \ ~ 


. I ~ •. ~;'" n 
..,. '. I ,,'1' . ' ".' \ \ . -0 _. ) 

u' ... \ , .... ~ _~ 



-
-

-
-

-----
.
~
~
-
.
~... -.­

. 
-
-
~
-...-
-
~
~
-
-
-
-
-

..... 
.. 

'Z
 

L
: 

.:fJ.r. 

~
j
-

~ 

....... 

....... 

.~
 

""0 
C

 
Co) 

0.. 
0.. 

-< 


f-< 
V

l 
....... 

~
 

~
 

U
 

~ U
 

Z
 

-< 

~
 

0... 

0 § 

0 f-< 
....... 

Z

 
0 2 



_ 

~
r
:~

~ 
~
 

()
 _

 Y
'1"

' 
0 

I 
-:,

r 
·c;

,.}
. 

.>:
 1

/ 
S

',
~ (-

" 
" :

' 'if-
' .~

Ol' I 
~~

if
f 



P

ha
se

, 
it

em
 

W
h

at
 p

ar
am

et
er

 is
 t

o 
be

 
m

on
it

or
ed

? 
W

h
er

e 
is

 t
he

 
p

ar
am

et
er

 to
 b

e 
m

on
it

or
ed

? 

H
ow

 i
s 

th
e 

p
ar

am
et

er
 

to
 b

e 
m

on
it

or
'c

d?
! 

ty
pe

 
of

 m
on

it
or

in
g 

eq
ui

pm
en

t 

W
he

n 
is 

th
e 

pa
r'a

m
et

cr
 

to
 b

e 
m

on
it

or
ed

? 
(f

re
qu

en
cy

 o
f 

m
ea

s\
ll

'e
m

en
t 

o
r 

co
nt

in
uo

us
) 

W
hy

 is
 t

he
 p

ar
am

et
cr

 to
 

be
 m

on
it

or
ed

? 
(o

pt
io

na
l)

 
In

st
al

l 
an

d 
op

er
at

e 

C
on

st
ru

ct
io

n 

' ';
': 

.. 
.. 

. 
, " 

.. 

C
on

ta
m

in
at

io
n 

o
f 

su
sp

en
de

d 
so

lid
s,

 o
rg

an
ic

 
O

n 
a 

pa
rt

 o
f a

 s
ur

fa
ce

 
W

at
er

 q
ua

lit
y 

an
al

ys
is

 
be

fo
re

 t
he

 c
om

m
en

ce
m

en
t 

E
IA

 c
om

pl
ia

nc
e 

C
on

tr
ac

to
r 

su
rf

ac
e 

w
at

er
 

co
m

po
un

ds
, l

ub
ri

ca
nt

s,
 f

ue
l, 

w
at

er
w

ay
 d

ow
ns

tr
ea

m
 

o
f w

or
ks

, a
t 

th
e 

tim
e 

du
ri

ng
 

so
lv

en
ts

, h
ea

vy
 m

et
al

s,
 p

H
 v

al
ue

, 
fr

om
 t

he
 c

on
st

ru
ct

io
n 

w
he

n 
hu

m
us

 i
s 

be
in

g 
co

ns
tr

uc
ti

on
 

m
in

er
al

 o
ils

 
si

te
, 

re
m

ov
ed

 a
nd

 w
he

n 
ex

ca
va

ti
on

 o
r 

th
e 

bu
ild

in
g 

o
f e

m
ba

nk
m

en
ts

 f
ro

m
 

ea
rt

h 
m

at
er

ia
l 

is
 b

ei
ng

 
ca

rr
ie

d 
ou

t. 
D

ur
in

g 
co

ns
tr

uc
ti

on
 s

am
pl

in
g 

w
ill

 b
e 

do
ne

 o
n 

m
on

th
ly

 
ba

si
s 

C
on

ta
m

in
at

io
n 

o
f 

su
sp

en
de

d 
so

lid
s,

 o
rg

an
ic

 
O

n 
th

e 
ba

si
s 

o
f 

th
e 

W
at

er
 q

ua
li

ty
 a

na
ly

 si
s 

O
ne

 m
on

th
 b

ef
or

e 
th

e 
E

rA
 c

om
pl

ia
nc

e 
C

on
tr

ac
to

r 
un

de
rg

ro
un

d 
w

at
er

 
co

m
po

un
ds

. l
ub

ri
ca

nt
s.

 f
ue

l ,
 

pr
og

ra
m

 p
re

sc
ri

be
d 

co
m

m
en

ce
m

en
t o

f w
or

ks
, 

du
ri

ng
 

so
lv

en
ts

, h
ea

vy
 m

et
al

s,
 p

H
 v

al
ue

, 
w

ith
in

 t
he

 m
ai

n 
D

ur
in

g 
co

ns
tr

uc
ti

on
 

co
ns

tr
uc

ti
on

 
m

in
er

al
 o

ils
 

de
si

gn
 o

f 
en

vi
ro

nm
en

ta
l 

pr
ot

ec
ti

on
 

sa
m

pl
 in

g 
w

ill
 b

e 
do

ne
 

qu
ar

te
rl

y.
 

C
on

ta
m

in
at

io
n 

o
f 

H
ea

vy
 m

et
al

s 
an

d 
gr

ea
se

s 
an

d 
oi

ls
 

O
n 

th
e 

ba
si

s 
o

f 
th

e 
So

il 
qu

al
ity

 a
na

ly
si

s 
O

ne
 m

on
th

 b
ef

or
e 

th
e 

E
IA

 c
om

pl
ia

nc
e 

C
on

tr
ac

to
r 

so
il

du
ri

ng
 

pr
og

ra
m

 p
re

sc
ri

be
d 

co
m

m
en

ce
m

en
t 

o
f w

or
ks

 , 
co

ns
tr

uc
ti

on
 

w
ith

in
 t

he
 m

ai
n 

de
si

gn
 o

f 
en

vi
ro

nm
en

ta
l 

pr
ot

ec
ti

on
 

D
ur

in
g 

co
ns

tr
uc

ti
on

 
sa

m
pl

in
g 

>,.
vil

l 
be

 d
on

e 
qu

ar
te

rl
y.

 

N
o 

is
e 

N
oi

se
 L

ev
el

s 
km

 8
73

 +
87

9 
to

 k
m

 
87

4 
+

 1
10

 
N

oi
se

 m
et

er
 

E
ve

ry
 m

on
th

 
S

et
tl

em
en

t 
po

te
nt

ia
lly

 
af

fe
ct

ed
 w

ith
 t

he
 n

oi
 se

 
C

on
tr

ac
to

r 

N
oi

se
 

N
oi

se
 L

ev
el

s 
Ia

n 
87

7+
56

5 
to

 k
m

 
87

8
+

 1
64

 
N

oi
se

 m
et

er
 

E
ve

ry
 m

on
th

 
S

et
tl

em
en

t 
po

te
nt

ia
ll

y 
af

fe
ct

ed
 w

ith
 t

he
 n

oi
se

 
C

on
tr

ac
to

r 

N
oi

se
 

N
oi

se
 L

ev
el

s 
Ia

n 
88

1 
+0

77
, t

o 
Ia

n 
88

1+
32

8 
N

oi
se

 m
et

er
 

E
ve

ry
 m

on
th

 
S

et
tl

em
en

t 
po

te
nt

ia
lly

 
af

fe
ct

ed
 w

ith
 t

he
 n

oi
se

 
C

on
tr

ac
to

r 

N
oi

se
 

N
oi

se
 L

ev
el

s 
Ia

n 
88

1+
45

1 
, t

o 
km

 
88

1 
+

6 
14

 
N

oi
se

 m
et

er
 

E
ve

ry
 m

on
th

 
S

et
tl

em
en

t 
po

te
nt

ia
lly

 
af

fe
ct

ed
 w

ith
 t

he
 n

oi
se

 
C

on
tr

ac
to

r 

N
oi

se
 

N
oi

se
 L

ev
el

s 
Ia

n 
88

5+
 1

 33
 , 

to
 k

m
 

88
5+

40
0 

N
oi

se
 m

et
er

 
E

ve
ry

 m
on

th
 

S
et

tl
em

en
t 

po
te

nt
ia

lly
 

af
fe

ct
ed

 w
ith

 t
he

 n
oi

se
 

C
on

tr
ac

to
r 

D
am

ag
e 

to
 i

rr
ig

at
io

n 
an

d 
D

ra
in

ag
e 

in
fr

as
tr

uc
tu

re
 

A
gr

ic
ul

tu
ra

l 
la

nd
s 

V
is

ua
l 

ob
se

rv
at

io
n

s,
 

di
sc

us
si

on
s 

w
ith

 P
A

Ps
 

w
ee

kl
y 

C
om

pl
ia

nc
e 

to
 E

IA
 a

nd
 

so
ci

al
 c

om
m

itm
en

ts
 

C
on

tr
ac

to
r 

e,
g,

 
E

nv
ir

on
m

en
ta

l 
st

af
f 

s' o .-
, 

<:
:>

 
~
~
 



-0

 
-<

 
::J

 

X

 
 1~
 


._
-.-

...
--

--
--

--
-­

25
3

/7
33

 

~
.
?
'
 

~
.
T
w
:
~
 

_
_

_
_

_
_

~
c
r
Z
.
T
_

_
#_

••
•_

 .
.._

<
P

.,.
._

_·_
_

_
_

--
__

__
 • _

_
_

._
._

_
~
 

....
. 

...
. _

.-
...

._
--

­



_
_

 
___

_ 
_

_
 

_ 
_

_
 

X
 

f 

~
 

"1
J en "S
, 

'"
) 

-;
:]

 

'<
 

::
J :
~
~
 



:~
 

lJ
t.

n.
j 

~
 

~.., 
'~~

 
., 

"
. 

0"
 

:1
 

j.
 \ 

, 
s: j

 

P
h

as
e,

 i
te

m
 

W
h

at
 p

ar
am

et
er

 is
 t

o 
b

e 
m

o
n

it
o

re
d

? 
W

h
er

e 
is

 t
h

e 
p

ar
am

et
er

 t
o 

be
 

m
o

n
it

o
re

d
? 

H
o

w
 i

s 
th

e 
p

ar
am

et
er

 
to

 b
e 

m
o

n
it

o
re

d
?/

 t
y

p
e 

o
f 

m
o

n
it

o
ri

n
g

 
eq

u
ip

m
en

t 

W
h

en
 i

s 
th

e 
p

ar
am

et
er

 
to

 b
e 

m
o

n
it

o
re

d
? 

(f
re

q
u

en
cy

 o
f 

m
ea

su
re

m
cn

t 
0

1
' 

co
n

ti
n

u
o

u
s)

 

W
h

y
 i

s 
th

e 
p

ar
am

et
er

 t
o 

b
e 

m
o

n
it

o
re

d
? 

(o
p

ti
o

n
al

) 
In

st
al

l 
an

d
 

o
p

er
at

e 

D
us

t 
A

t 
co

ns
tr

uc
ti

on
 s

it
es

 
V

is
ua

l 
m

on
it

or
in

g 
R

eg
ul

ar
ly

 s
ite

 v
is

it
s 

C
he

ck
 e

nv
ir

on
m

en
t 

an
d 

I-I
&

S
 r

eq
ui

re
m

en
ts

 
C

on
tr

ac
to

r 

W
as

te
 w

at
er

 f
ro

m
 c

on
st

ru
ct

io
n 

A
t 

co
ns

tr
uc

ti
on

 c
am

p
s 

M
on

it
or

in
g 

o
f 

R
eg

ul
ar

ly
 s

it
e 

vi
si

ts
 

C
he

ck
 e

nv
ir

on
m

en
t 

C
on

tr
ac

to
r 

ca
m

ps
 a

nd
 p

or
ta

bl
e 

si
te

s 
an

d 
po

rt
ab

le
 f

ac
il

it
ie

s 
at

 w
o

rk
 s

it
es

 
ap

pr
op

ri
at

e 
in

st
al

la
ti

on
 

an
d 

op
er

at
io

n 
0 

f 
w

as
te

w
at

er
 u

ni
ts

, 
la

tr
in

es
 a

nd
 s

ep
ti

c 
ta

nk
s 

re
qu

ir
em

en
ts

 a
re

 b
ei

ng
 

m
ai

nt
ai

ne
d 

C
om

m
un

it
y 

te
ns

io
n 

an
d 

di
sr

up
ti

on
. 

C
on

st
ru

ct
io

n 
si

te
s 

O
bs

er
va

ti
on

 
R

eg
ul

ar
ly

 s
it

e 
vi

si
ts

 
E

IA
 c

om
pl

ia
nc

e 
C

on
tr

ac
to

r 

A
ir

 Q
ua

li
ty

 
M

ea
su

ri
ng

 c
ar

bo
n 

m
on

ox
id

e 
(C

O
) 

an
d 

ni
tr

og
en

 
di

ox
id

e 
(N

0
2

) 
is

 
re

co
m

m
en

da
bl

e 
in

 s
ta

ge
 o

ne
. 

If
 t

he
 

m
ea

su
re

m
en

t 
re

su
lt

s 
sh

o
w

 
ex

ce
ed

ed
 

al
lo

w
ab

le
 

co
nc

en
tr

at
io

n 
va

lu
es

, 
th

e 
li

st
 o

f 
po

ll
ut

an
ts

 s
ho

ul
d 

be
 

ex
te

nd
ed

 
by

 
m

ea
su

ri
ng

 
th

e 
co

nc
en

tr
at

io
ns

 
o

f 
ni

tr
og

en
 

m
on

ox
id

e 
(N

O
),

 
su

lp
hu

r 
di

ox
id

e 
(S

0
2

),
 h

yd
ro

ca
rb

on
 (

C
X

H
Y

),
 a

nd
 

so
li

ds
/p

ar
ti

cu
la

te
s 

(P
M

 I 
0)

. 

C
ha

ra
ct

er
is

ti
c 

pr
of

il
es

 
ac

co
rd

in
g 

to
 t

he
 

m
on

it
or

in
g 

pr
og

ra
m

 
pr

od
uc

ed
 b

y 
C

on
tr

ac
to

r 
an

d 
ap

pr
ov

ed
 b

y 
K

S 

L
ab

or
at

or
y 

eq
ui

pm
en

t 
T

w
o 

ti
m

es
 d

ur
in

g 
C

on
st

ru
ct

io
n 

w
or

ks
 

S
et

tl
em

en
t 

po
te

nt
ia

ll
y 

af
fe

ct
ed

 w
it

h 
th

e 
ai

r 
po

ll
ut

io
n 

C
on

tr
ac

to
r 

A
sp

ha
lt

 p
la

nt
 -

po
ss

es
si

on
 o

f 
of

fi
ci

al
 a

pp
ro

va
l 

or
 v

al
id

 o
pe

ra
ti

ng
 

li
ce

ns
e 

as
ph

al
t 

pl
an

ts
 

S
up

er
v

is
io

n 
in

sp
ec

ti
on

 
be

fo
re

 w
o

rk
 b

eg
in

s 
E

n
su

re
 p

la
nt

 c
o

m
pl

ia
nc

e 
w

it
h 

en
vi

ro
nm

en
t,

 h
ea

lth
 

an
d 

sa
fe

ty
 s

ta
nd

ar
ds

 

Pl
an

t 
O

p
er

at
or

. 
co

nt
ra

ct
or

 

S
to

ne
 q

ua
rr

y 
-

po
ss

es
si

on
 o

f 
of

fi
ci

al
 a

pp
ro

va
l 

o
r 

va
li

d 
op

er
at

in
g 

li
ce

ns
e 

st
on

e 
qu

ar
ry

 
S

up
er

vi
si

on
 i

ns
pe

ct
io

n 
be

fo
re

 w
or

k 
be

gi
ns

 
E

ns
ur

e 
co

m
pl

ia
nc

e 
w

it
h 

E
IA

 
Q

u
ar

ry
 O

p
er

at
or

. 
co

nt
ra

ct
or

 

S
an

d 
an

d 
gr

av
el

 b
or

ro
w

 p
it

 ­
po

ss
es

si
on

 o
f 

of
fi

ci
al

 a
pp

ro
va

l 
o

r 
va

li
d 

op
er

at
in

g 
li

ce
ns

e 

sa
nd

 a
nd

 g
ra

ve
l 

bo
rr

ow
 p

it
 

S
up

er
vi

si
on

 i
ns

p
ec

ti
on

 
be

fo
re

 w
or

k 
be

gi
ns

 
E

ns
ur

e 
co

m
pl

ia
nc

e 
w

it
h 

E
IA

 
Q

ua
rr

y 
O

pe
ra

to
r,

 
co

nt
ra

ct
or

 

A
sp

ha
lt

, 
du

st
y

, b
ul

k 
m

at
er

ia
ls

 ­
tr

uc
k 

lo
ad

 c
ov

er
ed

 a
nd

/o
r 

w
et

te
d 

jo
b

 s
it

e 
S

up
er

vi
si

on
 i

ns
pe

ct
io

n 
R

eg
ul

ar
 in

sp
ec

ti
on

s 
du

ri
ng

 w
or

k 
E

ns
ur

e 
co

m
pl

ia
nc

e 
o

f 
pe

rf
or

m
an

ce
 w

it
h 

en
vi

ro
nm

en
t,

 h
ea

lt
h 

an
d 

C
on

tr
ac

to
r 

T
ra

ff
ic

 m
an

ag
em

en
t 

-
ho

ur
s 

an
d 

al
ig

nm
en

ts
 s

el
ec

te
d 

jo
b

 s
it

e 
S

up
er

vi
si

on
 i

ns
pe

ct
io

n 
R

eg
ul

ar
 in

sp
ec

ti
on

s 
du

ri
ng

 w
or

k 
E

ns
ur

e 
co

m
pl

ia
nc

e 
w

it
h 

E
IA

 
C

on
tr

ac
to

r 

I 

C
o

n
st

ru
ct

io
n

 s
it

e 
'"

 
:"

.. 
I 

" 1 

25
4

/7
33

 
!,:."

f!)
'

,,
~ 

/ 
. ~

.•
 -

,1
 

)
,>

//
y _
.
I
I
"
"
~
·
~
·
_
<
l
 

·
·
~
"
'
·
"
"
"
"
'
_
"
"
"
_
·
_

.. ~
·
.
r
_
·
'
-
"
'
·
·
 

.
L
,
T
~
_
.
r
r
r
l
l
l
.
r
J
_
-
J
_
I

..
..-
~
I
'
.
"
.
~
'
.
-J

..
..
. 

J
r
.
r
.
.
.
-
:
r
r
:
;
'
7
.
1
7
7
7
r
¥
~
~
I
T
'
.
r
~
..
"
.
~
 
,
~
~

..
..

..
..

..
..

..
. 

..
,,=

=z
 

::
'J

'..-
.7

7
7.

.~
r
r
.
r

..-
;
r
~
.
 

..
..

..
..

..
.
.
.
.
 

.
.
.
.

w
 

_
~
~
_
-
_
-
_
-
:
r
r
.
r
.
~
~
_
 






-
~
-
-
~
-
~
-
-
~
-
-
~
-
-
.
~
-
-
-
-
-.
.
 ~
-
~
~
-
-
-
~
 

;-
1-

. 

P
h

as
e,

 i
te

m
 

W
h

at
 p

ar
am

et
er

 is
 t

o 
b

e 
m

on
it

or
ed

? 
W

h
er

e 
is

 t
h

e 
p

ar
am

et
er

 t
o 

be
 

m
on

it
or

ed
? 

H
ow

 i
s 

th
e 

pa
ra

m
et

er
 

to
 b

e 
m

on
it

or
ed

?/
 t

yp
e 

o
f 

m
on

it
or

in
g 

eq
u

ip
m

en
t 

'W
he

n 
is 

th
e 

p
ar

am
et

er
 

to
 b

e 
m

on
it

or
ed

? 
(f

re
q

u
en

cy
 o

f 
m

ea
su

l'
em

en
t 

01
' 

co
n

ti
n

u
ou

s)
 

W
h

y 
is

 t
he

 p
ar

am
et

er
 t

o 
b

e 
m

on
it

or
ed

? 
(o

p
ti

on
al

) 
In

st
al

l 
an

d 
op

el
'a

te
 

V
ib

ra
ti

on
 

V
ib

ra
ti

on
 l

ev
el

s 
jo

b
 s

it
e 

S
up

er
vi

si
on

, 
ob

se
rv

at
io

ns
 

R
eg

ul
ar

 in
sp

ec
ti

on
s 

du
ri

ng
 w

or
k 

an
d 

on
 

co
m

pl
ai

n 

E
ns

ur
e 

co
m

pl
ia

nc
e 

to
 E

M
P

 
C

o
nt

ra
ct

o
r 

N
oi

se
 d

is
tu

rb
an

ce
 

to
 h

um
an

 a
nd

 
an

im
al

 p
op

ul
at

io
n 

no
is

e 
le

ve
ls

; 
eq

ui
pm

en
t 

jo
b

 s
it

e;
 n

ea
re

st
 

ho
m

es
 

M
ob

il
e 

no
is

e 
m

et
er

 
on

ce
 p

er
 w

ee
k 

an
d 

on
 a

ny
 

co
m

pl
ai

nt
 

as
su

re
 c

om
pl

ia
nc

e 
to

 E
M

P
 

C
on

tr
ac

to
r 

T
ra

ff
ic

 d
is

ru
pt

io
n 

ex
is

te
nc

e 
o

f 
tr

af
fi

c 
m

an
ag

em
en

t 
pl

an
; 

tr
af

fi
c 

co
ng

es
ti

on
 

at
 a

nd
 n

ea
r 

jo
b

 s
it

e,
 

lo
ca

l 
ro

ad
s 

in
sp

ec
ti

on
: 

ob
se

rv
at

io
n 

be
fo

re
 w

or
ks

 s
ta

rt
: 

on
ce

 
pe

r 
w

ee
k 

at
 p

ea
k 

pe
ri

od
s 

as
su

re
 c

om
pl

ia
nc

e 
to

 E
M

P
 

W
or

ke
rs

 s
a f

et
y 

P
ro

te
ct

iv
e 

eq
ui

pm
en

t;
 o

rg
an

iz
at

io
n 

o
f 

by
pa

ss
in

g 
tr

af
fi

c 
jo

b
 s

it
e 

in
sp

ec
ti

on
 

R
eg

ul
ar

 i
ns

pe
ct

io
ns

 
du

ri
ng

 w
or

k 
E

ns
ur

e 
co

m
pl

ia
nc

e 
to

 E
M

P
 

an
d 

H
&

S
 s

ta
nd

ar
ds

, 
C

on
tr

ac
to

r 

O
p

er
at

io
n

 
. 

" 
.'

 
,,"

", 

C
on

ta
m

in
at

io
n 

o
f 

H
ea

vy
 m

et
al

s 
an

d 
gr

ea
se

s 
an

d 
oi

ls
 

O
n 

th
e 

ba
si

s 
o

f 
th

e 
S

oi
l 

qu
al

it
y 

an
al

ys
is

 
Q

ua
rt

er
ly

. 
at

 l
ea

st
 5

 y
ea

rs
 

E
IA

 c
om

pl
ia

nc
e 

C
o

nt
ra

ct
or

 
so

il
 d

ur
in

g 
pr

og
ra

m
 p

re
sc

ri
be

d 
du

ri
ng

 o
pe

ra
ti

on
al

 p
ha

se
 

hi
gh

w
ay

 o
pe

ra
ti

on
 

w
it

hi
n 

th
e 

m
ai

n 
de

si
gn

 o
f 

en
vi

ro
nm

en
ta

l 
pr

ot
ec

ti
on

 

o
f 

hi
gh

w
ay

 s
ec

ti
on

 

C
on

ta
m

in
at

io
n 

o
f 

C
on

ce
nt

ra
ti

on
 o

f 
di

ss
ol

ve
d 

ox
yg

en
, 

O
n 

ri
ve

r 
S

ou
th

er
n 

it 
is

 n
ec

es
sa

ry
 f

or
 t

he
 

M
on

th
ly

, 
at

 l
ea

st
 5

 y
ea

rs
 

E
IA

 c
om

pl
ia

nc
e 

P
E

P
S

 
so

il
 o

r 
w

at
er

 
w

as
te

 m
at

er
ia

ls
, o

il
, 

su
sp

en
de

d 
M

or
av

a,
C

ha
ra

ct
er

is
ti

c 
m

ea
su

re
m

en
t 

an
d 

du
ri

ng
 o

pe
ra

ti
on

al
 p

ha
se

 
re

so
ur

ce
s.

 
so

li
ds

, 
or

ga
ni

c 
co

m
po

un
ds

, 
lu

br
ic

an
ts

, 
fu

el
, 

so
lv

en
ts

, 
he

av
y 

m
et

al
s,

 p
H

 v
al

ue
, 

co
lo

r 
an

d 
od

or
 

pr
of

il
es

 
ac

co
rd

in
g 

to
 

th
e 

m
on

it
or

in
g 

pr
og

ra
m

 
pr

od
uc

ed
 

by
 

C
on

tr
ac

to
r 

an
d 

ap
pr

ov
ed

 b
y 

K
S

 

pr
oc

es
si

ng
 o

f 
da

ta
 t

o 
be

 
ca

rr
ie

d 
ou

t 
co

nt
in

uo
us

ly
 

ev
er

y 
fo

ur
 m

on
th

s.
 (

 
Ja

nu
ar

y
, 

A
pr

il
, 

Ju
ly

 a
nd

 
O

ct
ob

er
) 

o
f 

hi
gh

w
ay

 s
ec

ti
on

 

M
ai

n
te

n
an

ce
 

' 
" 

"
-
..

/ 
' 

~.
 
"
;

.. 
", 

""
""

""
, 

" 
c 

""
";

..
" 

: 

.. 
-

M
 

N
oi

se
 d

is
tu

rb
an

ce
 

re
si

de
nt

s,
 w

or
ke

rs
 

no
is

e 
le

ve
ls

 
jo

b
 s

it
e

; n
ea

re
st

 
ho

m
es

 
N

oi
se

 m
et

er
 

R
eg

ul
ar

ly
 

E
ns

ur
e 

co
m

pl
ia

nc
e 

to
 H

S
E

 
S

ta
nd

ar
ds

. 
M

ai
nt

en
an

ce
 

C
on

tr
ac

to
r 

~~
 

~
 

~
.
~
 

-;
a 

:
r
_
~ ~ "~~
 

~:-
:::

:; 
~:
::
:j
 I ~ 

o . 
-,

 
'1

J -<
 

:J
 


X
 
 ~
~
 

? 
' 

2
5

5
/7

33
 



X
 

. 
. .... -u

 
m

 

:S

' 
 o -,
 

-u
 

-< ::
J ~
~
 



.'f.

 L
j1

..I
1j

 

P
h

as
e,

 i
te

m
 

P
os

si
bl

e 
ai

r,
 w

at
er

 
an

d 
so

il
 p

ol
lu

ti
on

 

V
ib

ra
ti

on
s 

W
or

ke
rs

 s
af

et
y 

R
o

ad
 s

af
et

y
 

In
cr

ea
se

d 
ve

hi
cl

e 

W
h

at
 p

a.
-a

m
et

er
 i

s 
to

 b
e 

m
o

n
it

o
re

d
? 

ai
r,

 w
at

er
 a

nd
 s

o
il 

qu
al

it
y 

(s
us

pe
nd

ed
 s

o
lid

s,
 o

rg
an

ic
 

co
m

po
un

ds
. 

lu
br

ic
an

ts
, 

fu
el

 , 
so

lv
en

ts
, 

he
av

y 
m

et
al

s,
 p

H
 v

al
u

e,
 

w
at

er
 c

on
du

ct
iv

it
y 

li
m

it
ed

 t
im

e 
o

f 
ac

ti
vi

ti
es

 

P
ro

te
ct

iv
e 

eq
ui

pm
en

t;
 o

rg
an

iz
at

io
n 

o
f 

by
pa

ss
in

g 
tr

af
fi

c 

co
nd

it
io

n 
o

ft
ra

ff
ic

 s
ig

ns
; 

ve
h

ic
le

 

W
h

er
e 

is
 t

h
e 

p
ar

am
et

er
 t

o 
be

 
m

o
n

it
o

re
d

? 

jo
b

 s
it

e;
 m

at
er

ia
l 

st
or

ag
e 

ar
ea

s;
 w

as
h 

do
w

n 
ar

ea
s 

fo
r 

eq
ui

pm
en

t;
 e

qu
ip

m
en

t 
m

ai
n!

. 
fa

ci
li

ti
es

 

jo
b

 s
it

e 

jo
b

 s
ite

 

.. 

ro
ad

se
ct

io
ni

nc
lu

de
d 

H
o

w
 i

s 
th

e 
p

ar
am

et
er

 
to

 b
e 

m
o

n
it

o
l'e

d
?/

 t
y

p
e 

o
f 

m
o

n
it

o
l'

in
g

 
eq

u
ip

m
en

t 

la
bo

ra
to

ry
 w

it
h 

ne
ce

ss
ar

y 
eq

ui
pm

en
t 

su
pe

rv
is

io
n 

in
sp

ec
ti

o
n 

vi
su

al
 o

bs
er

va
ti

on
; 

W
h

en
 i

s 
th

e 
p

ar
am

et
er

 
to

 b
e 

m
on

it
O

l'e
d

? 
(f

re
q

u
en

cy
 o

f 
m

ea
sl

lr
em

en
t 

01
' 

co
n

ti
n

u
o

u
s)

 

R
eg

ul
ar

 i
n

sp
ec

ti
on

s 
du

ri
ng

 m
ai

nt
en

an
ce

 
ac

ti
vi

ti
es

 a
nd

 o
n 

co
m

pl
ai

n 

R
eg

ul
ar

 i
ns

pe
ct

io
ns

 
du

ri
ng

 m
ai

nt
en

an
ce

 
ac

ti
vi

ti
es

 a
nd

 o
n 

an
y 

co
m

pl
ai

nt
 

R
eg

ul
ar

 i
ns

pe
ct

io
ns

 
du

ri
ng

 m
ai

nt
en

an
ce

 
ac

ti
vi

ti
es

 a
nd

 o
n 

an
y 

co
m

pl
ai

nt
 

du
ri

ng
 m

ai
nt

en
an

ce
 

W
h

y
 i

s 
th

e 
p

ar
am

et
er

 t
o 

b
e 

m
o

n
it

o
re

d
? 

(o
p

ti
o

n
al

) 

E
ns

ur
e 

co
m

pl
ia

nc
e 

to
 H

S
E

 
S

ta
nd

ar
ds

. 

a)
-b

) 
en

ab
le

 s
af

e 
an

d 

In
st

al
l 

an
d

 
o

p
er

at
e 

M
ai

nt
en

an
ce

 
C

on
tr

ac
to

r 

M
ai

nt
en

an
ce

 
C

on
tr

ac
to

r 

M
ai

nt
en

an
ce

 
C

on
tr

ac
to

r 

T
ra

ff
ic

 P
ol

ic
e 

sp
ee

d 

E
ro

si
on

, 
ro

ck
fa

ll
, 

sp
ee

d 

co
nd

it
io

n 
o

fh
az

ar
d

 s
ig

ns
 

in
 p

ro
je

ct
 

ro
ad

 s
ec

ti
on

 i
nc

lu
de

d 

sp
ee

d 
de

te
ct

or
s 

vi
su

al
 o

bs
er

va
ti

on
 

ac
ti

vi
ti

es
; 

un
an

no
un

ce
d 

du
ri

ng
 m

ai
nt

en
an

ce
 

ec
on

om
ic

al
 t

ra
ff

ic
 n

o
w

 

M
ai

nt
en

an
ce

 C
on

tr
ac

to
r 

T
ra

m
e 

P
ol

ic
e.

 
ha

za
rd

ou
s 

in
 p

ro
je

ct
 

ac
ti

vi
ti

es
 

S
up

er
vi

si
on

 
co

nd
it

io
ns

 
C

on
tr

ac
to

r 

, .:
'; ,

 

-
i

l 
25

6
/7

33
 

...
. -

..
_ 

..
..

..
__

..
 r .

..
..

_ 
...
_

_
 

_
... 

_ 
__

 '
r
_

._
_

•.
-
.
.
r
:
.
I
I
#

f
6

'
I
Z

I
 

,.
. 

.
.
.
_
 

.
r
.
r
:
7
Z
'
;
:
r
¥
7
,
~
.
I
7
;
_
~

..7
.
.
-
-

-
-

_
_

_
 ,
,_

_
~
-
-
-

_
~
 

_
_

 
,
.
.
"
.
.
,
.
.
.
I
~
_
.
.
.
.
.
.
.
.
.
.



_

_
 

I
_
~
 



-- " .) :. 
" ,:\ " y."",yr. 

Appendix III 	
~: 

LEGISLATION 8' 

MAIN SERBIAN LEGISLATION: 

The main laws and regulations currently in force in Republic of Serbia which are relevant to the 
environmental protection during planning, design, construction and operating of this Project are listed below: 

o 	 Law on planning and construction ("Official Gazette ofRS" No. 72/2009, 81 /2009) 
o 	 Law on nature protection ("Official Gazette of RS", 36/09) 
o 	 Law on environmental protection ("Official Gazette of RS" No. 135/04,36/09, 72109) 
o 	 Law on EIA ("Official Gazette of RS" No. 135/2004, 3612009) 
o 	 Law on Strategic EI A ("Official Gazette of RS" No. 135/2004) 
o 	 Law on waste management ("Official Gazette of RS", 36/09) 
o 	 Law on noise protection ("Official Gazette of RS", 36/09) 
o 	 Law on water ("Official Gazette of RS", 46/91, 53 /93 , 67/93, 48 /94, 54/96, 101 /05) 
o 	 Law on forest ("Official Gazette of RS", 46/91, 83 /92, 54/93, 60/93, 53 /93, 67/93 , 48/94, 54/96, 

101 /05) i~!} 

o 	 Law on air protection ("Official Gazette of RS", 36/09) 

Regulations established on the basis of the Law on EIA include the following: 

o 	 Decree on establishing the List of Projects for which the Impact Assessment is mandatory and the List 
of projects for which the EIA can be requested ("Official Gazette of RS" No. 114/08) 

o 	 Rulebook on the contents of requests for the necessity of Impact Assessment and on the contents of 
requests for specification of scope and contents of the EIS ("Official Gazette of RS" No. 69/05) 

o 	 Rulebook on the contents of the EIS ("Official Gazette ofRS" No. 69/05) 
o 	 Rulebook on the procedure of public inspection, presentation and public consultation about the EIS 

("Official Gazette of RS" No. 69/05) 
o 	 Rulebook on the work of the Technical Committee for the EIS ("Official Gazette ofRS" No. 69/05) 
o 	 Regulations on permitted noise level in the environment ("Official Gazette ofRS" No. 54/92) 
o 	 Decree on establishing class of water bodies ("Official Gazette of SRS" No. 5/68) 
o 	 Regulations on dangers pollutants in waters ("Official Gazette of SRS" No. 31 /82) 

Other relevant Serbian legislation 

o 	 Law on confirmation of convention on information disclosure, public involvement in process of ~~ 

decision making and legal protection in the environmental area ("Official Gazette of RS", 38/09) 
o Law on public roads ("Official Gazette ofRS" No. 101 /2005, 123/07) 
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Special Specijicarions 

SPECIAL SPECIFICATION - LOT 2 

Content: 

PAVEMENT STRUCTURE DESIGN 

DRAINAGE DESIGN 

DESIGN OF ENG INEERING STRUCTURES 

BRIDGES 

ENVIRONMENTAL PROTECTION DESIGN 

DESIGN OF NOISE SUPRESSION STRUCTURES 

DESIGN OF TECHNICAL INFRASTRUCTURE 

DESIGN OF LIGHTING SYSTEM AT "PREDEJANE" GRADE-SEPARATED JUNCTION AND POWER SUPPL Y TO TOLL STATIONS 

DESIGN OF IO/04kV TRANSFORMER STATION, "PREDEJANE" INTERCHANGE AND IOkV FEEDER CABLE 

DESIGN FOR DISPLACEMENT AND PROTECTION OF IOkV I lkV POWER CABLES 

DESIGN FOR DISPLACEMENT AND PROTECTION OF 35kV TRANSMISSION LINE 

DESIGN FOR DISPLACEMENT AND PROTECTION OF THE EXISTING TELECOMMUNICA TION NETWORK 

DESIGN OF OCS RECONSTRUCTION AND OVERPASS EARTHING 

DESIGN FOR DISPLACEMENT AND PROTECTION OF THE EXISTING WATER PIPES 

CIVIL ENGINEERING DESIGN OF TELECOMMUNICATION CABLE CONDUIT 

DESIGN FOR DISPLACEMENT AND PROTECTION OF L1NESIDE CABLES 

LANDSCAPING DESIGN 
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Special Specifications 

PAVEMENT STRUCTURE DESIGN 

AS-3.4 . CONSTRUCTION OF PAVEMENT SUBGRADE 

AS-3.4. I. Subgrade 

AS-3.4.1 .1 Description 

Subgrade planned to be constructed on the MAIN ALIGNMENT of the studied highway section shall be made of stone aggregate from the borrow pit along 

the alignment. Research for the purpose of the studied design has shown that the material is acceptable for pavement subgrade and therefore applicable for use 

on the primary tratTic ridden areas. 

The design thickness of the subgrade course shall be d = 70 cm. The course shall be composed of two sub-layers. 


AS-3.4.1.2. Material for Subgrade Construction 


Pure rock material free of adverse admixtures such as: clay panicles, altered aggregate grains and rock massif pans prone to fragmentation, shall be used. It is 

also necessary to meet the requirement asking to avoid use of other material for subgrade construction without the prior approval of the Design Engineer 

Criteria applied in material feasibility analysis shall be also applied in feasibility evaluation on the site. 


AS-3.4.1.3. Construction 


Stone aggregate shall be placed mechanically into the subject course. Manual placing shall be accepted only locally, on spots approved by the Engineer 

Stone aggregate shall be supplied to the site by appropriate means. 

Any correction of aggregate grading on the site, i.e . on the placing location shall be approved by the Engineer fully in accordance with relevant results 

obtained in preliminary tests. 

The water quantity required for attaining of optimal aggregate moisture for better compaction shall be introduced uniformly into the aggregate volume at the 

supply location. 

If water shall be added on placing location, then water shall be dosed in a way to escape washout of small fractions. The allowable deviation of optimum 

moisture shall be maximum " 2m.-% during the course of compacting. 

Spreading of stone aggregate shall be performed mechanically in layers not exceeding 35 cm in thickness. Spreading shall be performed on the same day as 

welting. 

Compacting shall be performed from the lower edge towards the higher edge of the course. Number of passes of appropriate compacting devices, previously 

determined on the trial section, shall be checked by testing within the regular control of density, i.e. compactness of the placed stone aggregate. 

Any irregularity identified in the course of compacting shall be corrected, as directed by the Engineer 

Prior to completion of compaction, bearing capacity of the placed course shall be measured. 

Ifvalues specified in the design documentation are not obtained, the Contractor shall assure the placed course quality by performing the additional actions. 

The compacted course shall be provided with levels, width and gradient, as stated in the Design. 

If the Contractor would temporary store stone aggregate fractions prior to placing into the subject course, then the stockpiling area shall be previously prepared 

in adequate manner (leveled, strengthened and drained).
h 

~; ~!;' 
AS-3.4.I.4. Testing Standards 

Testing of physical and mechanical propenies of subgrade material shall be performed fully in accordance with standards listed below: 

SRPS EN 1097 2 Testing of Stone and Aggregate Resistance Against Abrasion by Los Angeles Method 
SRPS BB8037 Determination of Frail Grains in Coarse Aggregate 
SRPS U.BIOI8 Determination of Grain Size Distribution and Determination of 0.08 mm Panicles by Aerometry (or applying SRPS B.B8.036) 
SRPS B.B8.036 Determination of Panicles Passing the Sieve 0.02 mm (procedure stated in this SRPS Standard shall apply) 
SRPS 8B8038 Clay and Mud Contents 
SRPS U.B 1.042 Determination of California Bearing Ratio 
EN 933 8 Sand Equivalent 
NF P 94066 Coefficient de fragmentabilite des materiaux rocheux 
SRPSEN 1744-1 Organic Admixtures Panicipation 

AS-3.4.1.5 . Criteria For Subgrade Material Quality Evaluation 

The stone material to be used for subgrade construction shall meet the following requirements: 
Maximum grain size shall not exceed 75 mm, 
CoetTicient of fraction resistance to crushing determined by Los Angeles Method(EN 1097-2) shall not exceed 45 % (category LA45) 
Fragmentability coefficient of stone material specified according to NF P 94-066 standard (Coefficient de fragmentabilite des materiaux rocheux) 

shall be FR S 7 on sample tested at natural moisture. 
Organic admixtures content in stone aggregate shall not color the 3% solvent of sodium deposit darker than reference color (test as per EN 1744-1). 

~ "" In addition, material to be incorporated into subgrade course shall also meet the following criteria: 
Plasticity index of possible present fine grains (smaller than 0.425 mm) shall be less than Ip< 6% 
Sand equivalent shall be minimum 60, ES ~ 60 (according to EN 933-8). 

AS-3.4.1.6. Control of Constructed Subgrade 

Control of Material 

Material shall be in strict compliance with the above specifications and required quality. 

Bearing capacity 
Control of bearing capacity shall be performed as follows: 


Measuring modulus of deformability by circular plate method - SRPS U.B 1.047: 1997 

Measuring deflection of the subgrade surface by Benckleman beam or deflectometer with fall ing weight 


Required bearing capacities 
Criteria for bearing capacity control by measuring the modulus of deformability by circular plate method depend on type of material identified in the road 
body A~O~@/Jing criteria have been stated in the original design 
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Special Specifications 

Embankment and subgrade composed of "uncontaminated" detritus 

If embankment and subgrade are to be constructed of material that satisfies criteria stated in Item 3.4.1.5. of these Technical Specifications, then the said 
material so-called " uncontaminated" detritus shall be incorporated into two laye rs provided with overall thickness as shown on Figure I of these Technical 
Specifications. 

Subgrade of stone material that satisfies criteria stated in Item 3 4.1.5. d = 2 x 35 cm 

Road bed composed of "uncontaminated" detritus 

Figure I. Layout of subgrade composed of "uncontaminated" detritus 


In the course of construction, the required bearing capacity shall be as follows : 

Modulus of deform ability Ev2 = 140 MPa 

Maximum deflection measured by Benckleman beam (standard axis) U40kN = 55 mm 

Modules relationship Ev2 lEvI < 2.5 


.;'; 

Subgrade on Roadbed Composed of Mixed Soil in Cuning and Side Cuts 
Subgrade composed of previously described material on the roadbed of mixed soil shall be constructed in two layers in overall thickness, as presented on 
Figure 2 of these Technical Specifications 

Subgrade of stone material that satisfies criteria stated in Item 3 4.1 .5. d = 2 x 35 cm 

Roadbed composed of mixed soil 

Figure 2. Layout of the subgrade on the earthen roadbed of mixed soil 


In the course of construction, the required bearing capacity shall be as follows: 

Modulus of deform ability Ev2 = 120 MPa 

Maximum deflection measured by Benckleman beam (standard axis) U40kN = 0.65 mm 

Modules relationship Ev2 lEv I < 2.5 


Costs for retesting due to unsatisfactory results, shall be borne by the Contractor. 

The assessment of test results among which there are also results not fulfilling the required compactness, shall be performed through computation of normal 

standard deviation, "quality number - Z", where Z shall be ? 0.90. The allowable deviation - quantil shall be less than 10%. 


Evenness Control 


Evenness of formation of the studied course shall be defined by measuring deviations under the 4 meter long straight edge placed in any direction against road 

axis. The deviation against design thickness for the entire set of testing data shall be as follows: 

- For 90 % of overall control measurements, deviation shall not exceed 20 mm l::~'\ 


- Maximum allowable deviation against the designed thickness shall be 30 mm f;i 

- Mean thickness of all control measurements shall not deviate for more than 10 mm. 


Isolated spots characterized with actual thickness lower than maximum shall be locally repaired and brought to 90% tolerance. Number of samples (tests on 

control section) shall not be less than 10 except otherwise agreed with the Engineer. Ifsuch is the case, structural analysis of "quality number- "Z", where Z is 

Z? 0.88 shall apply. Then the required criterion is that the error - quantil shall be less than 10%. ,,;" 

The width of the constructed course shall be at least equal to the width stated in the design so as no single profile of the outer course edge shall be pulled 

toward the road axis for more than 50 mm related to the designed width . 


AS-34.1.7. Check of Construction Quality 


The compliance with requirements stated in the design documentation and th ese Technical Specifications shall be determined for eac h separated type of ston e 

aggregate planned to be incorporated into the subject course: 


Prior to placement compl iance with prel iminary tests shall be provided and 

In the course of placement, compliance shall be obtained with both regular and external control tests. 


Preliminary Tests 

Preliminary tests shall be performed to check the compliance of stone aggregate properties with the required ones, i.e .: 
Crushing resistance - Los Angeles Coefficient 
Coefficient of stone material fragmentability defined according to NF P 94-066 Standard 
Grain size distribution of stone aggregate prior and after the fragmentability test 
Plasticity ofsmall particles (smaller than 0.425 mm) prior and after the fragmentability test 
Sand equivalent 
Organic admixtures participation 

Results of preliminary tests shall be in compliance with evidences on properties of supplied stone aggregates submitted by the Contractor. 


Regular Control 

In the course of placing, regular control by the Contractor (to be performed by certified testing facility) must be able to define compliance of aggregates with 

requirements stated in the design documentation and these Technical Specifications. 

In the course of placing of stone aggregate into the subject course, the relevant laboratory shall take samples, and test compliance of their properties against the 

minimum frequency required. 

As a rule, samples of stone aggregates shall be taken from the temporary stockpiling area (2/3) and from constructed non-bound base course (1 /3). 

Minimum testing frequency of stone aggregate during regular control in the course of placing into the subject course shall be as follows : 


Properties Minimum Testing Frequency 
Coefficient of fractions resistance against crushing, determined by Los Angeles method (EN 1097-2) 4000 m211 000 m3 
Fragmentability coefficient FR 
according to NF P 94-066 4000 m211 000 m3 
Participation of grains up to 0.063 mm in size 4000 m2/ 1 000 m3 
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-::' Special Specifications 

Grain size distribution of stone aggregate mixture 4000 m211 000 m3 

Testing of plasticity of small particles 4000 m2/ 1 000 m3 

Sand equivalent 4000 m211 000 m3 

Organic admixtures participation 8000 m2/2000 m3 


Minimum testing frequency during regular control in subgrade layer shall be: 

Properties Minimum Testing Frequency 
Bearing capacity: 


- Static deformation modulus Ev2 2000 m2 

- Denections 50 ml 


Formation course: 

- Evenness 20 ml 

- Height and gradient 20 ml 


External Control 


Volume of works tor external control during the construction of the subject course shall be 1:4 in relation to regular control volume. Control tests shall be 

performed by relevant testing facility appointed by the Client. 


Spots for taking of stone aggregate samples on the temporary stockpiling area and on the subject course shall be defined by the Engineer according to static 

method of random sample. 


AS-3.4.1.8. Measurement and Payment 


The performed work previousl y controlled and ac accepted by the Engineer shall be measured in m2 . 

Previously accepted and measured work shall be paid in unit price stated in the Contract per one square meter ( m2 ) of the completed course. 


AS-6.2.2 . BASE COURSE CONSTRUCTION OF NON-BOUND STONE AGGREGATE 0/31 mm 


AS-6.2.2. I Description 


This work shall consist of supply, transportation, placing, rough and fine spreading, possible wening and compacting of non-bound stone aggregate base 

course, dimensions as designed. 


AS-6.2.2.2 Basic Materials 


Basic material shall be a mixture of crushed grains, originated by stone crushing, rough natural grains or artificial stone 


Material Qual ity 

Quality requirements are explained in detail with standard SRI'S EN I 3242:2007-Aggregates For Non-Bound Or Hydraulically Bound Materials For Use In 

Civil Engineering Works And Road Construction . 


.,: ~ 
Stone Aggregate 
The mixture of non-bound stone aggregate is composition of crushed stone fractions, stone grit, sand and filler, as to assure the required grading. Grading 
determination is defined with standard SRI'S EN 933-1 :2009. 

Grading 

Grading or non-bound stone aggregate shall be within the following limits: 

Square mesh sieve openings 
. ::~ (mm) Passing trough sieves in mass % 

Crushed aggregate 

0/31 mm 


~ 

0.09 2-9 
0.25 5-15 
0.50 8-21 
1.0 11-30 
2.0 15-40 
4.0 20-50 
8.0 28-62 
16.0 46-75 
31.5 95-100 
45.0 100 


And to meet following requirements : 


Uniformity coefficient Cu > 6 

Curvature coefficient CC = I 73. 
Fine particles presence 


Stone aggregate may contain components smaller than 0.063mm (as per SRI'S EN 13242:2007) within the following quantity: 

- At stockpile: up to 5% (by weight) 

- After placing: up to 8% (by weight). 


Participation of stone grains up to 0.02 mm shall not exceed 3% (by weight). 


Plasticity index of line particles (smaller than 0.425mm) shall be below 6. 


sanif~~~j7t'jj 60 - ESmin=60 (in contormity with SRI'S EN 933-8:2008) 
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Special Specifications 

AS-6 .2.2.3 Mechanical Properties of Stone Aggregate 

Coefficient of resistance against crushing, determined by Los Angeles method (SRPS EN 1097-2:2008), shall not exceed 30%. 

Frost resistance of stone grains, when determined as per SRPS EN 1367-2:2009, by magnesium sulphate test and expressed in percentage of skinned parts of 

original sample mixture shall be up to 25m-%, but when tested by sodium sulphate, up to 5m.-%. 

With stone aggregate is allowed maximum 20 m.-% of grains where the shape does not meet the requirement I :d 0 3: I (test as per EN 933-4). 

Organic admixtures contents in stone aggregate shall not color the 3% solvent of sodium deposit darker than reference color (test as per SRPS EN 1744­
1:2009) 

Stone aggregate shall not contain harmful non-quality grains or admixtures (test as per SRPS EN 1744-1 :2009). 

Bearing coefficient of stone aggregate, when determined by CBR laboratory test , shall be at least 80%. 


AS-6.2.2A Works 


It shall be necessary before work commencement to check whether or not machinery and tools that will be used in construction, meet the work execution 

requirements as present by the present Work Specifications. 

Stone aggregate placing for the subject course shall be performed mechanically. Manual placing shall be allowed only locally, on spots where agreed by 

Engineer. 

Any improvement of aggregate grading on site, i.e . on placing location, shall be allowed by Engineer based on results of preliminary tests . 

Water quantity as necessary for optimal aggregate moisture for better compaction shall be introduced uniformly into aggregate just with supply location . 

When the water should be added on placing location, than water dosage shall take place in the manner as to avoid washout of small fractions. Deviation of 

optimal moisture shall be maximum 0 2% by weight, during the course compacting. 

Stone aggregate spreading for this course shall be carried out by pavers Spreading shall take place on the same day when moisturizing took place. 

Compacting shall take place from the lower edge towards the higher edge of the course. Number of passes of appropriate compacting devices , prev iously 

determined with trial section shall be checked by testing within the regular control of density, i.e. compactness of the placed stone aggregate. 

All irregularities that might be detected during compacting shall be corrected as directed by Engineer. 

Bearing capacity of the course placed shall be measured before the compaction finishing 

When the properties as required by Design would not be attained, the Contractor shall assure the placed course quality by additional actions. 

The course compacted shall have levels, width and gradient as presented by Design. 


AS-6.2.2.5 Temporary Stockpile 


If the Contractor would temporary store fractions of stone material before placing into the subject course, then the stockpile area shall previously be prepared 

in an appropriate way (planned, strengthened, drained) 

A temporary approach road shall be constructed to the temporary Stockpile 


AS-6.2.2.6 Construction Quality 


Compaction 


Average value of the stone aggregate placed compactness into the subject course as determined relating the density following Proctor procedure, shall exceed 

98%. The estimation of results not fulfilling the compactness as required, shall be carried out by calculation of normalized standard deviation, quality number 

- Z" where the Z value should be 2: 0.85. The error allowed - quantal - should be bellow 15%. 

The Designer proposed to determine placed aggregate layer compactness by using measurements with isotropic measuring device (nuclear density meter). 


Bearing Capacity 


Bearing Capacity of the completed course shall be determined by static deformational modulus Ev2, which shall comply with following requirements : 


Bearing Capacity control shall take place by one of two methods: 


I . Deformability modulus measuring by circular plate method - SRPS U.B 1.047: 1997 
2. Denection of the course completed measuring by Benckelman beam or by denectometer with falling weight. 

Required values for deformability modulus 
Required value of the deformability modulus at first sublayer (d= 15cm) shall be Ev2 2: 160 MPa. 
Required value of the deformability modulus at second sublayer (d=15cm) shall be Ev2 2: 200 MPa. 
The required value of deformability modul es relationship shall be Ev2 / Ev I < 2.2. 
The assessment on acceptability of results where are present such ones that do not fultill the required density, shall take place by calculation of normalized 
standard deviation with quality number- Z", the value of which (Z) shall be 2: 0.90. The error allowed shall be the quantil bellow 10%. 

2. Required values for denection 1';;] 
Eighty-five percent ofdenection, when measured by Benckelman beam under standard axle loading shall be U40kN = OA7 mm at first sublayer (d= 15cm). , 
Eighty-five percent ofdenection, when measured by Benckelman beam under standard axle loading shall be U40kN = OAO mm (d= 15cm) at second sublayer ' 
(d= 15cm). 

Measuring shall take place: 

- ON NEW PAVEMENT OF THE MOTORWA Y ROUTE in three points within the cross section, in the middle and in zones of the left and right edge of the 

course completed, distanced longitudinally 50 cm. Measurement may be carried out by denectometer with falling weight. 

- ON PAVEMENT OF EXISTfNG CARRIAGEWA Y WIDENING in one point within the cross section, in contact zone to the existing pavement. 


Evenness, levels, gradient 


Course formation evenness shall be determined by deviations measurement under the straight edge of 4 m that shall be placed in any direction at the road axis . 

Deviations allowed are as follows: 

Course formation shall deviate of the straight edge up to 20 mm (top limit). When such deviations would appear continuously, then evenness shall 
be corrected as ordered by Engineer; 
Levels of measuring spots on the course formation shall be determined by leveling apparatus. Course formation at random spot shall deviate of the 
level as designed for maximum [J I 0 mm (top limit). 
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'.,; Special Specijicalions 

Course formation gradient, in conformity wit Design proposal, shall be the same as lateral and longitudinal gradient of the pavement surface 
designed. 

AS-6.2.2.7 Construction Quality Control 

The conformity with requirements of Design and the present Work Specifications shall be determined for each separated type of aggregate that would be 
foreseen for use with the subject course, as follows: 

Before placing, with preliminary testing; 
During the construction, within the regular and external controls. 

AS-6.2.2.8 Preliminary Tests 

Preliminary tests shall serve to perfonn the conformity check of stone aggregate against requirements as presented with these Work Specifications, meaning: 
Stone aggregate grading; 
Participation of grains up to 0,063 mm; 
Grain shape; 
Uniformity degree and curvature coefficient; 
Plasticity of fine panicles (finer than 0.425) 
Sand equivalent; 
Resistance against crushing - Los Angeles coelTicient; 
Organic admixtures participation; ~~ 
Bearing capacity - CBR procedure; 

Testing as per modified Proctor test: 

Optimal moisture; 

Highest density 


Results of preliminary tests shall conform to the proposed Contractor's proofs on the properties of supplied stone aggregates. 


AS-6.2.2.9 Regular Control 


The regular control by Contractor (done by a certified laboratory) shall determine the conformity of the aggregate with requirements of Design and the present 

Work Specifications, during the stone aggregate placing into the subject course. 

The laboratory shall take samples and check the conformity of properties with the minimal frequency required during the stone aggregate placing into the 

subject course. 

Statistical principles for materials sampling shall be respected. 

Minimal frequency of the stone aggregate testing during regular control of placing into the subject course shall be as follows: 


Properties Minimal testing frequency 

Grading of stone aggregate mixture 1000 m3 


Grain shape 

Uniformity degree and curvature coefficient 


',: Participation of grains up to 0,063 mm 

.' Fine particles plasticity 


i.I::~ 
Sand equivalent 

Moisture and density as per Proctor 

Organic admixtures participation 2000 m3 


Minimal testing frequency during the regular control of placing into the non-bound base course shall be as follows: 

Properties Minimal testing frequency 

Moisture participation and density 200 m2 

Bearing capacity 


- Statical deformation modulus Ev2 2000 m2 

- Deflections on new pavement of motorway route 50 ml x 3 

- Detlections on existing pavement widening of motorway 50 ml 


Course formation: 

- Evenness 20 ml 

- Levels and gradients 20 ml 


Control Tests 

External control volume with subject course construction is regularly 1.4 compared to regular control. Control tests shall be done by the institution that is 
certified by Employer. 

Stone aggregate sampling spots at the temporary stockpile and on subject course placing spots shall be detennined by Engineer, as per statistical method of 
:~~'.f,;i random sample. 

t 

Protection and Maintenance of the Course 
The Contractor shall protect and maintain the course constructed at his own expense all the time before the next course construction. Maintenance shall include 
corrections of any damages and shall take place within such volume and frequency as to assure the intact course and in good condition. Repairs shall maintain 
good surface evenness of the course constructed. 

AS- 6.2.2.10 Measurement and Payment 

The quantity to be paid for to Contractor at the Contract Unit Price shall be the number of cubic meters (m3) of the course completed in the designed thickness 
and accepted by Engineer. 
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Special Specijicalions 

DRAINAGE DESIGN 

8,5,1/2,0 I. , 8,5,1112,0 I. GEODETIC SURVEY, 

Description of works: Geodetic survey of rainwater sewage system shall be performed when sewage system is accepted and prior to trench backfilling as 
follows: position of inspection manholes and gullies, spacing between them (section lengths), pipe diameters per sections, inspection manhole bottom levels 
and bottom levels and diameters of all pipes in the inspection manhole, After completion of geodetic survey the As-built report shall be prepared and del ivered 
to the Investor. Measurement and payment: Payment will be done per m' of completely surveyed system, 

8,5,1/3,03 - 8,5,1111,04, PROCUREMENT, TRANSPORT AND FIXING OF PIPES ON BRIDGES, 

Description of works: Procurement, transport and fixing of polyester GRP pipes and joining fittings on bridges, Pipes and fittings shall be fabricated pursuant 
to standard EN 1610, All elements will be provided with BD marking meaning that they can be laid not only inside buildings but also in outer parts of 
structures, Pipes shall be fixed in accordance with Manufacturer's instructions and joined with nanges containing rubber inserts embedded in polyester res in 
body to guarantee a water impermeable joint. Measurement and payment: Payment will be done per m' of fully assembled pipes dependent upon diameter. 

8.5. 114,04, - 8,5 , I 111.04, PROCUREMENT, TRANSPORT AND FITTING COMPENSATION SOCKETS, 

Description of works: Procurement, transport and fining of compensation plates at bridge expansion joint. Thermal elongation shall be compensated for with 
compensating socket fitted at default spacing, Measurement and payment: Payment will be done per one fully fined compensation socket dependent upon 
diameter. 

8.51 /4,05, - 8,5, II I 1,05, PROCUREMENT, TRANSPORT AND FITTING OF PIPE SUPPORTS (HANGERS), 

Description of works: Pipes shall be secured against movement by means of specially designed clips resistant to dynamic movements and ambient conditions, 
spaced as designed, Clips, support, bolts and base plates shall be made of stainless steel. Measurement and payment: Payment will be done per one full y fitted 
support dependent upon pipe diameter. 

8.5. 11406 - 8,5, III 1,06, PROCUREMENT, TRANSPORT AND MOUNTING POLYESTER FITTINGS, 

Description of works: Polyester fittings shall be made of pipe lengths to withstand various pressure and rigidity classes same as pipes, The system shall be 
resistant to chemical agents, blows (even at temperature of -40°C) and UV radiation, The polyester fittings shall be used to connect gullies to stormwatcr 
sewers, Measurement and payment: Payment will be done per one fully fixed fitting dependent on diameter. 

§;:,
8,5,1/2,14 , STREET GULLIES, ':'~~'.;-!'

:l':" 
Description of works: Procurement, transport and installation of street gully made of reinforced concrete pipe, 0400 mm, The price includes: gull y, coupling 
and rain grating, SRPS M.J6,254, Measurement and payment: Payment will be done per one installed gully 

Devices for water protection against pollution - separators: 
8.5 I112 ,09 , OIL SEPARATORS WITH INTEGRATED BY-PASS, 

Description of works: Procurement and delivery of separators with bypass line in the reinforced concrete tank, D400 load bearing capacity class, Material: 
BYPASS separators are mineral oil separators designed for treatment of oily rainwater from large areas , Separator is accommodated in the cylindrical or 
rectangular concrete tank which size is adjusted to a nominal capacity, Maximum now capacity of this device is five or ten times higher than nominal noW. A 
separator treats waste water only to a value of nominal nows and in case of higher nows water passes only through bypass line on the assumption that the first 
wave had washed oil and dirt and that remaining water quantity is relatively clean , Coalescent filter is installed in the tank and its size corresponds to the 
required nominal now, Separator mark is provided with the following information : Manufacturer's name; Name of equipment; SEP Qn /Qmax - I -Vo - r; 
Nominal capacity Qn; Max, capacity Qmax; Tank number I, Catch basin volume Vo; Tank material. Prefabricated separators are those which are full y 
assembled in the factory Separator can be assembled in situ only if its nominal now is 150 or higher. During separator construction, width-length ratio of 
I 1,5 to IS shall be respected, Distance between separator bottom and outnow pipe shall be 20 % of water depth , Minimum water depth shall be 2,5 m 
including depth of 0, 15m for light nuid and 0.35 m for deposition of sediments, Water area measured in m' shall amount to 0,2 x NS, total volume measured 
in m' shall amount to 0,5 x NS and volume of chamber for light nuid storing shall be 0,03 x NS , Separator lid shall have an indication "Separator" and mark 
for load bearing capacity class according to EN 124, Moreover there shall be a plate with an inscription made of durable material (e,g, stainless steel) and 
placed on the visible place at inner side, if possible, The following data shall be indicated on the plate: EN858, class (lor II), nominal size (NS), separator 
volume in I or m', catch basin volume in I or m', capacity of oil chamber in I or m', depth of oil storing maximum volume, year of production, manufacturer's 
name or mark and certification authority'S mark, Other marks can be added, Measurement and payment: Payment will be done per one fully installed device, 

8.5.2/2,15, 8.51 II 2.13, WING MANHOLES , 

Description of works: Construction of oUltlow structure provided with wing walls made of reinforced water impermeable concrete, class MB 40, full y in 
accordance with design details, Measurement and payment: Payment will be done per one fully completed structure , 

851 /212 , 8.5.1112 ,10, CAST IRON LIDS. 

Description of works: Procurement, transport and fining of cast iron framed lids (400 kN load bearing capacity) for inspection manholes according to 
SRPS.MJ6,226. Framed lid shall be fitted to reinforced concrete ring on the manhole top, Measurement and payment Payment will be done per one full y 
fitted lid , 

8,5.1 /2,13 ,,8.5. 1/12,I I. CAST IRON RUNGS , 

Description of works: Procurement, transport and installation of cast iron rungs at each 30 cm of height according to SRPS ,MJ6,285 , Measurement and 
payment: Payment will be done per one installed rung, 

8.51 /2.17 ,, 8.5.1 / 12,14. OUTFLOW STRUCTURE, 

Description of works: Construction of MB30 concrete outnow structures at rainwater sewage outlets into the channel according to designed detail. 
Measurement and payment: Payment will be done per one fully completed structure, 
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Special Specificolions 

8.5.1 / 12.15 . FLAT CHECK VALVES . 

Description of works: Procurement, transport and fining of tlat check valves at rainwater sewage outlets into the watercourse according to designed detail. 
FCV 0300 mm; FCV 0400 mm; FCV 0500 mm; FCV 0600 mm. Measurement and payment: Payment will be done per one fully fined tlat check valve. 

851 /223 , 8.5.113.07 . - 8.5 .1/11 .07 , 8.5.1/12.19. GEODETIC SURVEY. 

Description of works: Geodetic survey of rainwater sewage system shall be performed when sewage system is accepted and prior to trench backfilling as 
follows : position of inspection manholes and gullies, spacing between them (section lengths), pipe diameters per sections, inspection manhole bottom levels 
and bottom levels and diameters of all pipes in the inspection manhole. After completion of geodetic survey the As-built report shall be prepared and delivered 
to the Investor. Measurement and payment: Payment will be done per m' of completely surveyed system. 

DESIGN OF ENGINEERING STRUCTURES 

MAIN WORKS FOR THE SUPPORTING STRUCTURE MADE OF REINFORCED EARTH I
07.07.00 EARTH WORKS FOR THE SUPPORTING STRUCTURE MADE OF RAIN FORCED EARTH ~ 

~ 
07.( wall No.)0703 EMBANKMENT CONSTRUCTION ~ 
Description 

This item includes filling, spreading, rough and fine levelling, wetting and compaction of earth material containing minimum 30 % of rock aggregates with ~ 

grains varying from 0 to 125 mm in size. Fragments coarser than those specified in the design will be removed mechanically or by hand or by rough sieving on ~ 


~ 

I 

i 
~ 
~ 

~ 
~ 

improvised screens. 

When performing embankment construction, standard method will apply except in a 2 m wide belt along the already embedded concrete blocks where 

spreading will be done by means of lightweight bulldozer and compaction will be performed through the use of vibration smooth roller having maximum 8 

tons in weight, to obtain 0.20 m thick layers. 

In 2.0 m wide area from concrete blocks, spreading will be done by hand in 15 cm thick layers. The main compaction will be done by 40/50 cm wide vibration 

plate along the concrete blocks . After stabilizing the material , 60170 cm wide vibration roller having maximum weight of I tone will be used. 

The relevant geogrid will be placed after reaching the layer thickness of 30 cm full y in accordance with these Technical Specifications. 

Spreading shall be performed according to profiles, heights and relevant slope inclinations stated in the design. 

Compacting shall be done until minimum of Ms=40 MPa or equivalent dynamical modulus Evd is obtained. Compactness shall be tested by applying standard 

round plate test (D=30 cm) or by means of device for dynamic modulus testing. Dynamic modulus test will be performed in accordance with SRPS UB I 

047/97, SRPS UE8 .0 10/1981 and SRPS UB I 046/68/92 Standards and NGT 39 Instructions for compactness control of both subgrade and embankment used 

for substructure in German railways . 

Measurement 

Measurement will be done per m3 of spread material and payment will be done according to contract unit prices that will include all work on 1IIling, spreading, 

rough and line levelling, wetting and compaction of material taken from the local excavation pit. 

Payment 

Payment will be made according to real quantities and contract unit price per measurement unit. 


07.( wall No)IO.OO GEOSYNTHETIC MATERIALS 
07 .( wall No.)IO.OI 
07( wall No.)1002 
Description of geosynthetic materials 
Uniaxial geogrids and relevant HOPE connectors resistant to chemical and mechanical impacts shall be used, as specified in the design. 
Geogrid must be fabricated of HDPE plate oriented in single direction so as the obtained strips will be characterized with high degree of molecules orientated 
toward the strip direction that will also maintain their continuity through the transverse joining rib. 
The required tensile strength for 120 year design life that will cause maximum deformation of I % for grid M I must be 8.21 kNlm, and for grid M2, 18.14 
kN /m, at mean temperature of200C. The said values represent relation of maximum tensile strength of geogrids for maximum deformation of 1% at the end of 
120 year period and calculated safety factor. Due to lack of national legislation, the safety factor was calculated in accordance with British standards applied to 
geosynthetical materials. 
Tensile strength in control tests at short loading must be 52.5 kNlm for M I geogrid and 88.0 kNl m for M2 gird, with peak deformation of about 11.5% for the 
said force value. 
The Manufacturer of geosynthetic materials that will be used for construction of this type of structures must be provided with adequate certificate issued by 
relevant independent institution stating that characteristics of fabricated geosyntetic material are in compliance with the solution applied in the design herein . 
For the purpose of elongation, each geogrid JUJlction must be capable to withstand 100% of tensile strength at control tests. 
Geogrid must be inert to all chemicals naturally found in soils and must be stabile at ambient temperatures. Geogrid must not be susceptible to hydrolysis and 
must be resistant to aqueous solutions of salts, acids and alkalis (pH = 2.0 to 12.5) and non-biodegradable. It must also contain minimum 2% of dispersed 
carbon black which gives a high degree of protection by preventing UV light from penetrating beyond a thin layer at the surface. 

STRUCTURE MADE OF REINFORCED EARTH - CONSTRUCTION TECHNOLOGY 

Description of works 

The structure made of reinforced earth will be constructed according to instructions stated in these Technical Specifications. The following must be taken into 

account: 

The first row of concrete blocks must be precisely al igned to escape mistakes that can occur in joints in the course of wall construction. 

CUlling of blocks, if necessary, will be precisely performed by means of adequate cutting tools. 

The adjoining geogrid rolls must not be overlapped but positioned edge-to-edge so as problems referring to block levelling could be escaped. The end ribs 

must be precisely cut ofTby hand to enable proper connection and required fire resistance (geogrid must not be visible on the outer wall side). 

In the course of work execution, the following must be borne in mind: 


Filling must be properly compacted especially along subgrade. 
In each construction phase, compacted layer must be in compliance with subgrade-geogrid connection to escape voids formation. 
Geogrid must be placed at right angle to the subgrade surface with tolerance of 0 50 mm , and spaced at 5 m. 
Sufficient tension shall be applied to ensure geogrid together with connector is firmly attached to the block wall. 
Tension shall be performed by special tool by applying one- man force . 
Continuity of geogrids should be avoided. If this is necessary due to better use of material , then continuity should be enabled through the use of 

appropriate joints (HDPE bars) supplied by the same Manufacturer engaged for geogrids and connectors. 
Measurement 
Unit price for geogrids includes as follows : procurement, cuning and placement of geogrids as well as all relevant accessories for tensioning and continuity, if 
necessary . 
Unit price for connectors includes procurement and installation of polyethilene connectors. 
MeasuremfjjJ. .......-.;:::=:::.=---­nt will b -done according to theoretical sizes stated in the design . Measurement unit for geogrids is m2, and for connector m'.1(Qrl 280n33~t/.~f\''\;1;1(~o~-
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Special Specifications 

Payment 

Quantities defined in the above mentioned way will be paid per contract unit price for measurement unit. 


BRIDGES 

13.1.4.1 Concrete layer for slope. Concrete class I MB 20. 

13.1.4.2 Waterproofing protection 

This item includes all work, material, equipment and transport together with galvanized wire mesh needed to construct a concrete cover on top of 

waterproofing layer of fine grained concrete class II, MB20, 5cm thick. 

Prior to placing of waterproofing layer, 1:3 cement mortar shall apply followed by fine grained concrete layer, 2.5 cm thick. 

Lathing made of 2 mm thick iron galvanized wire and 25x25 mm openings shall be placed over the said layer in wet state. Another 2.5 cm thick layer of fine 

grained concrete of similar quality shall be placed over the said layer. The class of concrete shall be MB20. 

Payment will be done per m2 of completed work , including all work, material , equipment and transport. 


13.1.4.4 Plain concrete for open caissons. 

This item includes all work and amount of plain concrete, klass MB20, that is placed in caissons, accoding to 13.2.2 ofTehnical Specification. 


13.2.6 Erection of shuttering for foundation works. These works include shuttering of foundation pits with wooden planks and steel frames and 

combination thereof and shuttering with steel material. 


13.2.6.1 Timber shuttering includes driving and/or placing of wooden planks and beams and struts for supporting the wall made of wooden planks . 

The Design Engineer and/or the Contractor shall be responsible for preparation of shuttering design fully in accordance with design documentation. 

geotechnical report, surveyed ground and ground water levels and forecast oscillation of the said level. The design prepared by the Contractor shall be 

submitted to Design Engineer and Engineer for their approval. The shuttering design shall secure the pit from surrounding structures and trame. Tilting and 

lateral movement of shuttering in the course of placing shall be straighten at the Contractor's cost. 

If the Contractor plans to remove the timber, the technological process shall be harmonized in a way that shall prevent damage of the particular structure in 

the course of removing. The Contractor shall cut the excessive length of shuttering upon the Engineer's approval in the course of foundation backfilling. 

Sealing planks may be tongued and grooved. For the purpose of driving, at the point of impact, planks shall be provided with shoe and notched and trimmed 

top . Sizes of planks shall be defined by structural analyses and quality and class according to JUS U.DO.OOI. 
 L•.For round and sawn timber, buckling shall be defined according to JUS u.C9.200. Quality shall be defined according to JUS U.DO.OOI and allowable stresses 
according to JUS U.C9.400. In a case of water impermeable shuttering, joints shall be controlled and sequence in planks driving previously detined . Sheet-pile 
wall shall be driven deeper than foundation bottom for the height specified in the relevant hydraulic calculations. 

13.2.6.2 Shuttering with wooden planks, steel piles and struts 

Similar specifications as in 6.2.3.2.2 shall apply. Steel segments shall be sized according to JUS U.E7081 and JUS U.E7.086. Wedges shall be made only of 
oak timber, category I. Steel-sheet piles for the purpose of strutting shall be made of rolled and cold formed steel sections. 

Works covered by these technical specifications include providing of all material , facilities, equipment and workmen required for execution of works on 
placing of sheet-pile walls and shuttering of steel-sheet piles in dry and/or water environment as well as works referring to removal and/or cutting the piles. as 
stated in the design fully in accordance with contractual conditions and these technical specifications, relevant drawings and Engineer's instructions . For the 
purpose of protection of foundation pits in the course of excavation, placing of subbase and all works referring to construction of foundation for bridge piers. 
construction of sheet-pile walls and/or shuttering made of steel-sheet piles shall be required. Type of steel-sheet piles shall be selected by the Contractor 
provided that thickness of the sheet-pile walls which one segment shall be built into the foundation as a protection against undercutting shall not be less than 9 
mm. To improve adhesion, along the whole circumference of sheet-pile walls and/or shuttering which one segment shall be built into the foundation to the 
height of subbase and foundation footing crown shall be fitted with anchors welded as specitied on drawings and cutting of steel-sheet piles after completion 
of foundation and piers shall be performed up to levels specitied in the drawings (top foundation level), or as directed by the Engineer In a case of sheet-pile 
walls and/or shuttering consisting of steel-sheet piles planned to be removed after completion of works, in the course of construction of subbase and 
foundation , the Contractor shall apply all relevant measures to prevent damage of the concrete cover. If he/she fails to apply the said measures and fails to 
remove the supports he/she shall cut them to the level specitied by the Engineer, and costs for supports shall not be accepted. Prior to commencement of works 
on assembly of sheet-pile walls and/or support, the Contractor shall prepare relevant design fully in accordance with data stated in structural design , 
geotechnical report, surveyed ground and ground water levels as well as forecast of water level to be expected in the course of foundation construction. The 
Contractor shall submit the sheet-pile wall design to the Engineer for his/her approval. Prior to commencement of works, the Contractor shall mark and secure 
edges of sheet-pile walls and control the accuracy of driving. Steel-sheet piles not matching with the surrounding piles shall be removed and replaced. This is 
also referring to deformed and too short piles. Costs for replacing of damaged sheet-pile walls shall be borne by the Contractor. Movement and lateral 
displacement of sheet-pile walls and steel-sheet piles in the course of placing shall be straightened at the Contractor's cost so as adequate clearance can be 
provided, as stated in the design. If not otherwise specified by the Engineer, steel sheet piles shall be driven to the levels specified in drawings provided that 
top level of piles shall be for 50 cm higher than the adopted level of water expected during the works. 

Measurement and Payment 

Works shall be measured in square meters of outer vertical surfaces of shuttering and/or sheet-pile walls according to mean measure obtained by measuring the 
mean height obtained from the mean value of heights of four edge points, or according to the drawing. The measurement herein includes full compensation for 
all work, material and transport. Segments of shuttering exceeding measures herein and shuttering removed after concreting shall be the property of the 
Contractor. If works have not been separately measured, price of these works may be included into the price referring to excavation items, as stated in the 
contract. 

13.2.7 Placing the sub-base made of gravel and sand in 30 cm thick layers under foundation including compaction of layers to modulus of compressibility 
Ms=30 MPa. 

13.2.8 Construction of sidelback walls 

13.2 .8.1 Scope and Contents of Works 

Construction of sidelback walls includes tilling, spreading rough/fine leveling and compaction in 30 cm thick layers, full y as designed. All work shall be 
~hcompleted in line with the design, these Technical Specitications and SRPS U.E.O I 0 - Earth Works in Road Construction. 
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Special Specijical ions 

13 .2.8.2 Material 

For construction ofsidelback walls, inorganic materials of specified quality shall be used. 

Organic waste, roots, turf, i.e . material that would, in time, change its mechanical and physical properties due to biochemical actions, cannot be incorporated 
into side/back walls. 

Material for construction of side/back wols can be obtained from cuts along the road route, borrow pits, and by dredging sand from the SavalDanube rivers 
" on site" or from the stockpile of dredged sand. 

13.2.8.2 . I.Regulations for Control of Materials Quality 

SRI'S U.BIOIO- Sampling 

SRPS U.B 1.012 - Determination of Soil Moisture 

SRI'S U.B 1.0 14 - Determination of Bulk Density of Solid Particles 

SRPS U.B 1.016 - Determination of Bulk Density 

SRI'S U.B 1.0 18 - Determination of Granulometric Composition 

SRI'S U.B 1.020 - Determination of Consistency Limits 

SRI'S U.B 1.024 - Determination of Combustible and Organic Matters 

SRPS U.B 1.038 - Determination of Optimum Water Content 

SRI'S U.B 1.042 - Determination of California Bearning Ratio (CBR %) 


Classification of materials , preliminary testing of materials and criteria for assessing quality of materials prior to incorporation will be performed full y in 
accordance with Items 3.4.1 - Earth Embankments. 

13 .2.8.3. Haulage, Filling and Compaction 

The haulage and tilling of materials over a prepared foundation soil may start only alier the Engineer has approved the lower layers. 

Filling shall be performed in 30 cm thick layers. The height (thickness) of every spread layer shall be in compliance with the tamping effect by depth of the 

used tamping device, type of fill material , and segregation occurrences. 

Relevant testing, control and machinery adopting shall be performed for every type of material to be incorporated into an embankment. 

Every layer of embankment shall be compacted with an appropriate mechanical device. All places inaccessible for machines, or places where the use of heavy 


tamping devices would be unsuitable for other reasons (tilling behind structures, retaining walls, etc.) shall be tamped with other suitable devices or methods, 

the use of which shall be subject to the approval by the Engineer 

Moisture of material, filling conditions, and compaction shall be perfromed fully in accordance with the Item 3.4.1 - Earth Embankments. 


13.2.8.4 Measurement 

The quantity of incorporated material shall be measured in m3 of actually incorporated quantities within the project, excluding the topsoil layer on 
embankment slopes, but including the shoulder core, and as approved by the Engineer 

13.2.8.5 Payment 
Quantities determined as per 13.2 .8.4 . shall be paid at agreed prices for I m3 of incorporated fill material. 
The contract prices shall include all works on topsoil stripping, spreading, wetting or dtying, compaction, construction of stepped cuts and fills, levelling of 
embankment slopes and shoulders with the accuracy of ±5 cm with respect to the designed embankment slopes, humification and grassing of slopes, and other 
works from this description, including all materials and labour, transport and haulage, and the Contractor shall have no right to claim any extra monies for the 
construction of embankments. 

13.2.9 Placing 80 cm thick cover protecting a gravel wedge made of gravel sand where top 30 cm shall be stabilized with cement and bottom 50 cm 
compacted in two layers to modulus of compressibility Ms=40 MPa . 

13.4.1.3 Placing of 10 cm thick sub-base blinding layer made of MB IS concrete under foundations , head beams and crossing slabs. 

13.116 Lining construction of composite crushed stone 

The Item includes all work , material , equipment, and transport for lining made of crushed stone in a culvert . 

Protective lining of culvert's bottom shall be made of composite crushed stone embedded in lean concrete, class MB20 . 

Protective lining shall be extended for 5 m on both upstream and downstream sides. This lining shall end by transverse sill. 

If the water stream gradient does not exceed 5 %, joints shall be filled with concrete or cement mortar If the gradient exceeds 5%, joints shall be 5-15 cm 

deep . 

Quantity of material shall be measured in m3 of actua lly executed works according to dimensions stated in the design and as approved by the Engineer 

The unit prices shall include all work on lining construction and other related works together with all material , equipment and transport, and the Contractor 

shall have no right to claim any extra payment for embankment construction. 


13 .11 .8 Underlays shall be made of mixed mortars provided that minimum strength shall be in compliance with the concrete, class MB45 . Concerning the 
quality of used materials, provisions stated in these Specifications shall apply. Underlays shall be installed in a way that shall always enable presence of 
overpressure. Jointed principle or grouting may apply. Mortars shall be characterized with pennanently increased volume of minimum I %. Underlays 
exceeding 50 mm in thickness shall be additionally reinforced . 
Within the works on installation of bearings, gutters and similar elements that require placing of underlay, the Contractor shall submit within the methodology 
of installation design all relevant evidences testifying that the mortar mix to be used as underly is in strict compliance with the required specifications. The said 
design together with detailed description of construction methodology shall be submitted to the Engineer for his/her approval. 

13 .11.9 Steel plates embedded into a girder at points where girders rest onto bearings. 

13 .11.15 "Fugeband" bands for ensuring the watertightness joint between two concrete members 

The Item includes all work, material , equipment and transport to ensure the watertightness joint between two culvert members. "Fugeband" rubber bands for 
seal ing of transverse joints in longer culverts cast in situ, shall be placed on outer sides of culvert walls toward the embankment. At the contact point between 
the two adjoining walls, 2 cm thick styrofoam board shall be placed. Joint in inner side toward the culvert opening shall be filled with plastic putty. 
Payment will be done per m' of completely performed work . 
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Special Specifications 

ENVIRONMENTAL PROTECTION DESIGN 

DESIGN OF NOISE SUPRESSION STRUCTURES 

NOISE SUPPRESSION WALLS 

10.( wall No.)03 .01 i 10( wall No.)06.01 PROCUREMENT AND ERECTION OF HEA 140 STEEL COLUMNS 

Description of works 

Columns for standard noise barriers shall be made of HEA, HEB or HEM steel (Euronorm 53-62) 

Procurement and erection of HEA steel columns shall be fully in accordance with DIN I 025, SRPS EN I 0025 and EN I 0327. 

Nominal spacing between steel columns for standard noise barriers is: 


on embankments and already built structures - 4.00 or 5.00 m 
on new structures - 2.00 or 2.50 m 

HEA steel columns for noise barriers on embankment shall be planted into prefabricated reinforced concrete foundation and positioned at 4 .00 m centre-to­
centre spacing. 
HEA steel columns for noise barriers on bridges shall be positioned at 2.00 m centre-to-centre spacing and anchor plate will be used to connect steel column 
and bridge structure and/or concrete footway. 
Steel columns shall be positioned vertically and in line. Column distortion, which can make diftlcult placing of members, is not allowed. 
In order to achieve that steel columns are positioned vertically and in line, reinforced concrete members shall be placed prior to fixing the next steel column 
and afterwards absorption or transparent panels will be inserted between adjacent steel columns. 
Measurement 
Payment per kilogram (kg) of planted HEA steel columns. 

10,( wall No.)04.01 PROCUREMENT AND INSTALLATION OF ABSORPTION PANELS 

Description of works 
Absorption panels used in construction of sound barriers shall satisfy the general criteria : 

to meet acoustic requirements 
to take into account traftlc safety requirements 

,,~. 

to be structurally stable and to hold its shape 
to be resistant and protected against corrosion and degradation 
to be of adequate size 
to have constant colour shade 
to be fire resistant 
to be resistant to rockfall 
to be easy for maintenance 

Size and composition of absorption panels shall fully meet the current standards and quality requirements (DIN 52210, DIN 52212, DIN 1725/ 1, ZTV-LSW 

88, EN 179311794 etc.) 

Absorption panels shall be stable in size and appropriate for safe placing. Limit values and tolerances of structural members and works shall meet standards for 

sound barriers. Hollow members shall be designed so that penetrated water can be quickly and completely drained . Water drainage shall not be aimed at 

members placed one below the other and in case of a panel with tongue-and-groove joint water shall not be retained on upper members. In case of hollow 

members or absorbing subwalls, sound absorbing or isolating members shall be placed at spacing of minimum 2 cm from wooden or metal parts . Hollow space 

shall be airy although it does not apply to aluminium members resistant to salt water. Absorbing and isolating members shall be resistant to light, weather 

conditions, salting and rotting, hydrophobic and free of any material provoking corrosion. 

Absorption panels shall meet requirements at least for B I class of building materials according to DIN41 02 . 

They shall be placed so that hold required position even after long time period . Absorption panels shall be inserted between adjacent steel columns. 

Standard length of absorption panels for sound barriers on embankment is 3.96 m while standard height is 50 cm. 

During demolition of absorbing panels standard procedures and technical specifications for each material shall be applied. 

Measurement 

Payment per one (pc.) absorption panel placed. 


I O( wall No)0602. PROCUREMENT AND PLACING OF ANCHOR PLATES 


Description of works 

Connection between steel column and the bridge structure shall be enabled via steel anchor plate, sized as designed , quality S235JO «0362 according to 

SRPS CBO 500) 

Steel plates are fitted with anchor bolts made ofRA 400/500-2 , 012, fully in accordance with detail shown on graphical documentation. 

Measurement and Payment 

Payment will be done per piece of installed steel anchor slab. 


10.( wall No.)07.01 PROCUREMENT AND INSTALLATlON OF TRANSPARENT PANELS 


Description of works 

Transparent panels planned to be used as sound barriers shall fulfil the following criteria: 

Acoustic requirements 
Safe traftlc 
Maintain structural stability and shape 
Resistant and/or protected against corrosion 
Provided with relevant sizes 
Maintain the selected color tone 
Resistant to fire load 
Resistant to stone blows 
Resistant to vehicle impact 
Easy for maintenance 

Sizes and composition of transparent panels shall be in strict compliance with applicable standards and quality requirements ( DIN 52210, DIN 1725/ 1, ZTV­

LSW 88, EN 179311794 and other). ,h, 

Standard sizes of transparent panels to be used as sound barriers on bridge structures are L= I .96 m. 

Standard height may exceed 2.0 m. 

When transparent panels are planned to be used as sound barriers (acrylic glass, polycarbonates , standard or safety glass), transparency of plastic materials 
 slshall not get worse during their service life. They shall be specially protected against UV radiation and shall be r~~j, ~tant to scratches. ~~ 
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Special Specifications 

In the course of demolition of transparent panels, standard procedure and technical specifications for each material shall apply. 

Measurement and Payment 

Payment will be done per piece of installed transparent panel. 


II~:' DESIGN Of TECI-IN ICAL INfRASTRUCTURE 

DESIGN Of LIGHTING SYSTEM AT "PREDEJANE" GRADE-SEPARATED JUNCTION AND POWER SUPPLY TO TOLL STATIONS 

2. GENERAL AND TECHNICAL SPECIFICATIONS FOR SUPPL Y OF EQUIPMENT AND EXECUTION OF WORKS 

2.1 GENERAL SPECIFICATIONS FOR SUPPLY OF EQUIPMENT AND EXECUTION OF WORKS 

The items in the Bill of Quantities and Cost Estimate include description , labour, material , machinery, tools, costs and company's profit for quality completion 

of each item. 

All equipment shall be fabricated and all works executed according to applicable regulations and standards_ 


Execution of works 
Works shall be performed in strict accordance with the Design Documentation, the Contract and the "General and Technical Specitications for the 

Supply of Equipment and Execution ofWorks"_ 
In the case of any discordance the Contractor shall duly request the Engineer's decision. Any design modification shall be supported by a wrinen 

approval of th e Designer and the Engineer. The Contractor shall organize the work to avoid interference with other contractors' performance on the site. The 
Contractor shall also pay all delays and damage inflicted to other contractors. 

The Contractor shall not assign the contract in full or in parts to any third party without the Employer's consent. The works shall be performed fully 
as specified in these conditions and other rules governing this kind of work. If during the performance some of these rules are modified, amended or new ones 
are passed the Contractor shall observe them without any compensation_ 

The Contractor shall keep the structures and installations safe from mechanical damage, illegal use and the like, until final commissioning and issue 
of the tinal certiticate_ 

The Contractor shall perform the works (supply of materials included) not envisaged in the design documentation if they are necessary for proper 
functioning ofa structure or for compliance with current regulations. The Contractor shall hand over the structure in proper order for operation 

These Technical conditions give only important general principles for quality performance_ Everything else shall be subject to the relevant codes of 
practice listed in the design documentation . 

Measurement and payment 
The work shall be done in strict accordance with the approved design documentation and priced bill of quantities. Lists of materials, bills of quantities and 
detail ed and other drawings shall constitute integral parts of the priced bill of quantities_ The work shall be performed as directed by the Engineer and no 
alterations or important work phases (trial energizing and the like) may be done otherwise_ The priced bill of quantities and conditions of contract award shall 
be integral parts of the contract document. The unit prices shall be the Contractor's selling prices and shall cover: 

Preliminary and tinal works for quality performance. 
Expenditures for the execution such as: labour, materials and waste, tools, formwork, scaffolds, costs of erection and dismantling, transport, 

overheads and other expenses allowed in the relevant regulation. 
The work shall be performed in accordance with the tender documents, technical regulations and standards with the use of quality materials and skilled 
workforce, and shall be tested as specified. 
Improper materials, which are not in compliance with the relevant technical regulations shall be removed from site by the Contractor and replaced with 
materials of good quality without entitlement to any compensation whatever. 
Ifany work is perfonned with materials which do no comply with the technical conditions in the design documentation or with the Engineer's instructions the 
Contractor shall perform them at his own cost without any compensation whatsoever. 
If the design documentation is incomplete or inaccurate the Contractor shall duly request its amendment and interpretation. Any costs of redesign or 
demolition due to the Contractor's failure to comply shall be borne by him and the Contractor will not be entitled to any compensation or time extension_ 

~ili Upon completion of all the works or if directed by the Engineer in the course of phases, the Contractor shall make the prepare the structure for use and 

backtill and level otT trenches and holes, clean buildings, installations, appliances and components of the equipment installed_ 

All these works shall be covered by the main items and will not be paid for separately. 

The Contractor shall keep the completed plant, installations, appliances and components in order, clean and fully safe until commissioning_ This shall be 

covered by unit price. 


Suppl y of materials 

The materials for the contracted works shall comply with SRI'S standards but if these are not available then with other approved standards governing various 

kinds of materials_ Each consignment shall be accompanied with test certificates on compliance. 

The mechanical and electrical parameters of the equipment shall be contirmed by type and series tests_ Each component shall bear indelible marks identifying 

the Manufacturer and the technology. The Contractor shall have responsibility for the materials used and unused and for the performance until take-over and 

issue of the tinal certificate_ 


2.2_ TECHINAL REQUIREMENTS FOR SUPPLY Of EQUIPMENT AND EXECUTION Of WORKS 


I 1.01.07; I. 1.01 .08; I 1.02.02 ; Delivery and placing of cable line marks 


Description of works 

The Contractor shall deliver and place markers for cable line marking on both developed and undeveloped areas, mark cable ends and points of crossing with 

ground installations. 


Measurement and Payment 

Payment will be done per one marker 


I 1.01.09; I 1.0 I 10; I. 10 I II ; Delivery and laying of PVC pipes 

Description of works 

The Contractor shall deliver and lay PVC pipes in routings under arterials in the course of civil engineering works. 


Measurement and Payment 

Payment will be dQ!l.e per m oflaid pipe_ 
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1.1.03.14; Delivery and fitling of arms for public lightning 


Description of works ~"': 

The Contractor shall deliver and fix 1.5 m long single anns onto public lighting colums. it:! 


Measurement and Payment 

Payment will be done per piece of delivered and fixed arm. 


1.1.03.15; Delivery and fitling of double arms onto public lighting columns 


Description of works 

The Contractor shall deliver and fix 1.5 m long double anns onto public lighting columnts. 


Measurement and Payment 

Payment will be done per piece of del ivered and fixed arm. 


1.1.03 .16; 1.1.03 .17; Delivery and fitling of holders for two lamps onto the public lighting column 

Description of works 

The Contractor shall deliver and fix the holder for two lamps onto the public lighting column . 


Measurement and Payment 

Payment will be done per piece of delivered and fixed holder. 


1. 103.18; 1103.19; 1103.20; 1103.21 ; 11.03.22. 
Delivery and mounting of public lighting luminaires 

Description of works 

The Contractor shall deliver and mount luminaires specified in the BoQ onto the steel galvanized public lighting column. 


Measurement and Payment 

Payment will be done per piece of delivered and mounted luminary. 


I 1.03.27. Procurement, delivery and placing of galvanized strip 


Description of works 

The Contractor shall deliver and lay a FeZn 25x4 mm galvanized strip for protective earthing of the lighting installation in the same trench with I kV cable. 

The metallic columns in the lighting installation and the switchboard ROJO shall be bonded to the strip. 


Measurement and Payment 

Payment will be done per m of del ivered and placed strip. 


1.1.03.28. Procurement, delivery and fitling of cross piece 

Description of works 

The Contractor shall deliver and fit a cross piece in K-U-K housing and seal it with bitumen according to JUS N.B4.936. The case shall be fitted next to each 

column where earthing strip spurs towards the column and continues along the trench . 


Measurement and Payment 

Payment will be done per ddel ivered and fitted cross piece. 


DESIGN OF JO/04kV TRANSFORMER STATION, "PREDEJANE" INTERCHANGE AND JOkV FEEDER CA BLE 

2. GENERAL AND TECHNICAL SPECIFICATIONS FOR SUPPLY OF EQUIPMENT AND EXECUTION OF WORKS 


2.1. GENERAL SPECIFICATIONS FOR SUPPL Y OF EQUIPMENT AND EXECUTION OF WORKS 

The items in the Bill of Quantities and Cost Estimate include description, labour, material , machinery, tools, costs and company ' s profit for quality completion 

of each item. 

All equipment shall be fabricated and all works executed according to applicable regulations and standards. 


Execution of works 
Works shall be performed in strict accordance with the Design Documentation, the Contract and the "General and Technical Specifications for the 

Supply of Equipment and Execution of Works'" 
In the case of any discordance the Contractor shall duly request the Engineer's decision. Any design modification shall be supported by a written 

approval of the Designer and the Engineer. The Contractor shall organize the work to avoid interference wi th other contractors ' performance on the s ite. The 
Contractor shall also pay all delays and damage infl icted to other contractors. 

The Contractor shall not assign the contract in full or in parts to any third party without the Employer' s consent. The works shall be performed fully 
as specified in these conditions and other rules governing this kind of work. If during the performance some of these rules are modified , amended or new ones 
are passed the Contractor shall observe them without any compensation. 

The Contractor shall keepthe structures and installations safe from mechanical damage, illegal use and the like, until final commissioning and issue 
of the final certificate. 

The Contractor shall perform the works (supply of materials included) not envisaged in the design documentation if they are necessary for proper 
functioning of a structure or for compliance with current regulations. The Contractor shall hand over the structure in proper order for operation 

These Technical conditions give only important general principles for quality performance. Everything else shall be subject to the rel evant codes of 
practice listed in the design documentation . 

Measurement and payment 
The work shall be done in strict accordance with the approved design documentation and priced bill of quantities. Lists of materia ls, bills of quantities and 
detailed and other drawings shall constitute integral parts of the priced bill of quantities . The work shall be performed as directed by the Engineer and no 
alterations or important work phases (trial energizing and the like) may be done other.vise. The priced bill of quantities and conditions of contract award shall 
be integral parts of the contract document. The unit prices shall be the Contractor's selling prices and shall COV~f,' 
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Special Specifications 

Preliminary and final works for quality performance. 
Expenditures for the execution such as: labour, materials and waste, tools, fonnwork, scaffolds, costs of erection and dismantling, transport, 

overheads and other expenses allowed in the relevant regulation. 
The work shall be performed in accordance with the tender documents , technical regulations and standards with the use of quality materials and skilled 
workforce, and shall be tested as specified. 
Improper materials, which are not in compliance with the relevant technical regulations shall be removed from site by the Contractor and replaced with 
materials of good qual ity without entitlement to any compensation whatever. i!iW 
If any work is performed with materials which do no comply with the technical conditions in the design documentation or with the Engineer's instructions the 

Contractor shall perform them at his own cost without any compensation whatsoever. 

If the design documentation is incomplete or inaccurate the Contractor shall duly request its amendment and interpretation. Any costs of redesign or 

demolition due to the Contractor's failure to comply shall be borne by him and the Contractor will not be entitled to any compensation or time extension. 

Upon completion of all the works or if directed by the Engineer in the course of phases, the Contractor shall make the prepare the structure for use and 

backfill and level off trenches and holes, clean buildings, installations, appliances and components of the equipment installed. 

All these works shall be covered by the main items and will not be paid for separately. 

The Contractor shall keep the completed plant, installations, appliances and components in order, clean and fully safe until commissioning. This shall be 

covered by unit price. 


Supply of materials 

The materials for the contracted works shall comply with SRPS standards but if these are not available then with other approved standards governing various 

kinds of materials Each consignment shall be accompanied with test certificates on compliance. 

The mechanical and electrical parameters of the equipment shall be confirmed by type and series tests. Each component shall bear indelible marks identifying 

the Manufacturer and the technology. The Contractor shall have responsibility for the materials used and unused and for the performance until take-over and 

issue of the final certificate. 


2.2. TECHNICAL SPECIFICATIONS FOR SUPPL Y OF EQUIPMENT AND EXECUTION OF WORKS 


010108; 

Procurement and delivery of Aile wire 3x50/8 mm2 


Description of works~~ 
The Contractor shall deliver the said wire and perfonn installation and tensioning to the newly-designed poles. 

Measurement and Payment 

Payment will be done per m of delivered and installed wire . 


01.01.09; Control of executed works 


Description of works 

Control of executed works, all required tests provided with relevant certificates and putting into operation. 

Payment 

Payment will be done in lump sum. 


010 I 10; Voltage switch off and safeguarding the construction site 


Description of works 

When displacing the existing power cables it is necessary to switch otT voltage and safeguard the construction site. Voltage switch off shall be done by the 
relevant power distribution company at Contractor's request and the construction site shall be safeguarded by the Contractor to avoid putting in risk human 
health and goods. 

Measurement and Payment 

Payment will be done upon the invoice issued by the relevant power distribution company. 


·f 
01.02.04; 0102.06; 0102 .07 ; 0102.08; 0102.09; 01.02.10; 01.02.11 , 

Delivery and installation of HV/L V switchgear 


Electrical equipment for high and low voltage switchgear shall satisfY the relevant regulations and recommendations . 

Supports for devices and apparatus shall be of metal or other non-flammable materials and shall not demand any specific maintenance. 

Switchboard door will be provided with danger warning plate: "High voltage - Danger" 

Headroom from the ground to live equipment shall not be less than 5 m. 

Metallic structures (doors, frames , supporting skeleton etc) shall be coated with red lead i.e. primed and grey oil paint. High voltage isolator and switchboard 

metallic parts shall be painted in the same way. Galvanized steel and aluminium parts need not be painted. 

OAkV switchboards shall bear plates with names of each tenninal and metering instrument. 

The high voltage incoming and outgoing cables shall be marked with collar plates showing their use, type and nominal Voltage . 

Secondary circuits of current instrument transformers shall be earthed directly at the clamps. 

The metallic parts of plants, supporting structure, control levers , casings, devices and other, not normally under voltage but with which servicing staff may 

come into contact shall have visible connections to transformer station earthing. 

The metallic handles, levers etc. need not be separately earthed if they have conductive bond to earthed apparatuses . However, ifsuch bonds are in the form of 

toothed gearing - jaw couplings they shall be connected to STS earth electrode. 

To enable periodic check of earthing propagation resistance an earth circuit connector shall be designed between the earth electrode and protective earthing. 

Buried couplings in the earthing system shall be protected against corrosion in a reliable way . 

Upon completion of the works the propagation resistance value shall be measured. 

Operating staffshall use rubber gloves, boots, insulated base and rod, tested for 10 kV voltage to protect themselves from electric shock. 


,~:r 	
Measurement and Payment 
Payment will be done per delivered and mounted items of equipment given in the Bill of Quantities. 

01.02.05 ; Power transformer for outdoor application 

They shall bear plates with clearly inscribed main data. The plates shall be so positioned that data can be easily 
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Special Specijicalions 

Transformers shall be designed to withstand stresses in operation without damage or reduction of their operating capacity. 

A pole-mounted transformer shall be in such a position that its operation, characteristics and lifetime will not suffer in adverse ambient conditions, nor will it 

cause any negative environmental impact. 

Transformers shall not cause harmful vibrations in adjacent pole sections or interference and damage to its structural parts. 

Sufficient cooling shall be possible which will not cause any damage in the network . 

Automatic safety from electrical overload and inside or outside faults shall be designed to match the size and equipment of the transformer. 

Automatic shut off control shall be supplemented with manual start control of all devices that have to be electrically separated from operating parts in a 

transformer station. 


01.02.12; Earth electrode for STS 


Description of works 

Excavation needed to lay protective earth wire, blllY it and tamp earth in IS cm thick layers. The STS earth electrode shall be in the fonn of two concentric 

conductors around the foundation of copper strand min. 35 mm2 buried as shown on the drawings. Galvanized iron pipes 2.5" dia 3 m long shall be placed at 

apex points in the outer concentric conductor. 


Measurement and Payment 

Payment will be done per m3 of excavated earth and for complete assembly of earth electrode. 


01.02.13; M issalaneous works 


Description of works 

The Contractor shall also supply small material required for mounting and bonding and perform all required measurements and tests together with issuing of 

relevant certificates. Inspection and putting into operations shall be performed upon completion of all works. 


Payment 

Payment will be done in lump sum. 


DESIGN FOR DISPLACEMENT AND PROTECTION OF IOkV I IkV POWER CABLES 

2. GENERAL AND TECHNICAL SPECIFICA TIONS FOR SUPPLY OF EQUIPMENT AND EXECUTION OF WORKS 

2.1 . GENERAL SPECIFICATIONS FOR SUPPLY OF EQUIPMENT AND EXECUTION OF WORKS 

The items in the Bill of Quantities and Cost Estimate include description, labour, material , machinery, tools, costs and company's profit for quality completion 

of each item . 

All equipment shall be fabricated and all works executed according to applicable regulations and standards. 


Execution of works 
Works shall be performed in strict accordance with the Design Documentation, the Contract and the "General and Technical Specifications for the 

Supply of Equipment and Execution of Works". 
In the case of any discordance the Contractor shall duly request the Engineer's decision. Any design modification shall be supported by a wrinen 

approval of the Designer and the Engineer. The Contractor shall organize the work to avoid interference with other contractors' performance on the site. The 
Contractor shall also pay all delays and damage inflicted to other contractors. 

The Contractor shall not assign the contract in full or in parts to any third party without the Employer's consent. The works shall be performed fully 
as specified in these conditions and other rules governing this kind of work. If during the performance some of these rules are modified, amended or new ones 
are passed the Contractor shall observe them without any compensation. 

The Contractor shall keep the structures and installations safe from mechanical damage, illegal use and the like, until final commissioning and issue 
of the final certificate. 

The Contractor shall perform the works (supply of materials included) not envisaged in the design documentation if they are necessary for proper 
functioning ofa structure or for compliance with current regulations . The Contractor shall hand over the structure in proper order for operation 

These Technical conditions give only important general principles for quality performance. Everything else shall be subject to the relevant codes of 
practice listed in the design documentation. 

Measurement and payment 
The work shall be done in strict accordance with the approved design documentation and priced bill of quantities. Lists of materials, bills of quantities and 
detailed and other drawings shall constitute integral parts of the priced bill of quantities . The work shall be performed as directed by the Engineer and no 
alterations or important work phases (trial energizing and the like) may be done otherwise. The priced bill of quantities and conditions of contract award shall 
be integral parts of the contract document. The unit prices shall be the Contractor's selling prices and shall cover: 

Preliminary and final works for quality perfonnance. 
Expenditures for the execution such as: labour, materials and waste, tools, formwork , scaffolds, costs of erection and di smantling, transport. 

overheads and other expenses allowed in the relevant regulation. 
The work shall be performed in accordance with the tender documents, technical regulations and standards with the use of quality materials and skilled 
workforce, and shall be tested as specified. 
Improper materials, which are not in compliance with the relevant technical regulations shall be removed from site by the Contractor and replaced with 
materials of good qual ity without entitlement to any compensation whatever. 
Ifany work is perfonned with materials which do no comply with the technical conditions in the design documentation or with the Engineer's instructions the 
Contractor shall perform them at his own cost without any compensation whatsoever. 
If the design documentation is incomplete or inaccurate the Contractor shall duly request its amendment and interpretation. Any costs of redesign or 
demolition due to the Contractor's failure to comply shall be borne by him and the Contractor will not be entitled to any compensation or time extension. 
Upon completion of all the works or if directed by the Engineer in the course of phases , the Contractor shall make the prepare the structure for use and 
backfill and level off trenches and holes, clean buildings, installations, appliances and components of the equipment installed . 
All these works shall be covered by the main items and will not be paid for separately. 
The Contractor shall keep the completed plant, installations, appliances and components in order, clean and full y safe until commissioning. This shall be 
covered by unit price. 

Supply of materials 
The materials for the contracted works shall comply with SRPS standards but if these are not available then with other approved standards governing various 
kinds of materials . Each consignment shall be accompanied with test certificates on compliance . 
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Special Specijicarions 

The mechanical and electrical parameters of the equipment shall be confirmed by type and series tests. Each component shall bear indelible marks identifying 
the Manufacturer and the technology. The Contractor shall have responsibility for the materials used and ' unused and for the performance until take-over and 
issue of the final cenificate. 

2.2. TECHNICAL REQUIREMENTS FOR SUPPL Y OF EQUIPMENT AND EXECUTION OF WORKS 

01.01 .01 ;02.01 .01 ;
.:' Dismantling of the existing I kV masts 

Description of works 
The Contractor shall dismantle the existing masts indicated in the graphic documentation. The dismantled masts shall be handed over to the User or Employer 
in his warehouse . The masts shall be carefully dismantled, trans po ned to distance of 5 km and stored to enable their reuse, if any. The Contractor, Engineer, 
Employer and User shall jointly determine the state of equipment to be dismantled, storing method and location, its funher treatment and status. During 
dismantling care shall be taken neither to endanger human safety and propeny nor to affect stability of surrounding structures. The masts can be dismantled 
only when voltage is permanently switched off. 

Measurement and Payment 

Payment will be done per one dismantled mast. 


01.02.01 ; 02 .02.01 . Dismantling the equipment from I kV mast 

Description 

The Contractor shall disassemble I kV equipment from I KV masts planned for pulling down (marked with arrows on drawings) and hand it over to user or 

the Employer in his store. Dismantling, transpon within 5 km distance and storage shall be careful so that dismantled equipment can be reused eventually. The 

Contractor, the Engineer, the Employer and the User shall jointly assess the condition of the equipment being dismantled, the place and method of storage, 

funher treatment and status. The equipment which is not planned for dismantling shall be kept in order and shall neither threaten safety of people or goods nor 

impair the stability of installations . The equipment may be dismantled only after turning off the power for good . 

Measurement and Payment 

Per each dismantled set of I kV equipment (a set means the equipment from one I kV mast). 


02 .02.05; Delivery and laying of cable duct 


Description of works 

Delivery and laying ofPPOO-A, 4xl50 mm2, IkV cable into the already prepared trench under and its routing through the Juvidur pipes under the highway. 

The item includes spreading of sub-base composed offine grained eanh or sand, 20 cm thick, supply and laying of2 PVC warning tapes - first to be placed at 

the depth of 0.3 m from the cable and the other at 0.5 m from the cable. Procurement and laying of lead clamps bearing the impressed cable characteristics: 

type, Voltage, section and year of laying. 

Marks shall be placed at both entry and exit from the Juvidur pipes an inside the cable trench at every 5 m of the cable length. Backfilling with compaction in 

layers, bonding of cable ends. Procurement and placing of cable marks for unregulated ground. 


Measurement 

Measurement will be done per m. Complete material and work included. 


01 .02 .06; Control of executed works 

Description of works 

Control of executed works, all required tests together with issue of relevant cenificates and putting into operation. 


Measurement and Payment 

Payment will be done in lump sum. 


01.02.07;02.02.08; Switching off the voltage and securing the site 

Description of works 
When displacing the existing cable lines , voltage shall be switched off and the site properly secured. The Contractor shall agree with the competent Power 
Distribution Company to switch off the voltage and secure the site . 

Measurement and Payment 

Payment will be done per account issued by the competent Power Distribution Company. 


DES IGN FOR DISPLACEMENT AND PROTECTION OF 35kV TRANSMISSION LINE 

2.1 GENERAL REQUIREMENTS FOR SUPPL Y OF EQUIPMENT AND EXECUTION OF WORKS 

The items in the Bill of Quantities and Cost Estimate include description, labour, material , machinery, tools, costs and company's profit for quality completion 

of each item . 

All equipment shall be fabricated and all works executed according to applicable regulations and standards. 


Execution of works 
Works shall be performed in strict accordance with the Design Documentation, the Contract and the "General and Technical Specifications for the 

Supply of Equipment and Execution of Works". 
In the case of any discordance the Contractor shall duly request the Engineer' s decision. Any design modification shall be supponed by a written 

approval of the Designer and the Engineer. The Contractor shall organize the work to avoid interference with other contractors ' performance on the site. The 
Contractor shall also pay all delays and damage inflicted to other contractors. 

The Contractor shall not assign the contract in full or in pans to any third pany without the Employer's consent. The works shall be performed fully 
as specified in these conditions and other rules governing this kind of work. If during the performance some of these rules are modified, amended or new ones 
are passed the Contractor shall observe them without any compensation. 

The Contractor shall keep the structures and installations safe from mechanical damage, illegal use and the like, until final commissioning and issue 
of the tinal ceniticate. 

The Contrac.\or shall perform the works (supply of materials included) not envisaged in the design documentation if they are necessary for proper 
runctio~~muJiljrfr~npliance with current regulations . The Contractor shall hand over the structure in proper order for operation 
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Special Specijicalions 

These Technical conditions give only important general principles for quality performance. Everything else shall be subject to the relevant codes of 
practice listed in the design documentation . 

Measurement and payment 
The work shall be done in strict accordance with the approved design documentation and priced bill of quantities . Lists of materials, bills of quantities and 
detailed and other drawings shall constitute integral parts of the priced bill of quantities. The work shall be performed as directed by the Engineer and no 
alterations or important work phases (trial energizing and the like) may be done otherwise. The priced bill of quantities and conditions of contract award sha ll 
be integral parts of the contract document. The unit prices shall be the Contractor's sell ing prices and shall cover: 

Preliminary and final works for quality performance. 
Expenditures for the execution such as: labour, material s and waste, tools, formwork , scaffolds, costs of erection and dismantling, transport. 

overheads and other expenses allowed in the relevant regulation. 
The work shall be performed in accordance with the tender documents, technical regulations and standards with the use of quality mate rial s and sk ill ed 
workforce, and shall be tested as specified. 

Improper materials, which are not in compliance with the relevant technical regulations shall be removed from site by the Contractor and repl aced with 

materials of good qual ity without entitlement to any compensation whatever. 

If any work is performed with materials which do no comply with the technical conditions in the design documentation or with the Engineer' s instructions the 

Contractor shall perform them at his own cost without any compensation whatsoever. 

If the design documentation is incomplete or inaccurate the Contractor shall duly request its amendment and interpretation. Any costs of redes ign or 

demolition due to the Contractor's failure to comply shall be borne by him and the Contractor will not be entitled to any compensation or time extension . 

Upon completion of all the works or if directed by the Engineer in the course of phases, the Contractor shall make the prepare the structure for use and 

backfill and level off trenches and holes, clean buildings, installations, appliances and components of the equipment installed . 

All these works shall be covered by the main items and will not be paid for separately. 

The Contractor shall keep the completed plant, installations, appliances and components in order, clean and fully safe until commissioning. This shall be 

covered by unit price. 


Supply of materials 

The materials for the contracted works shall comply with SRPS standards but if these are not available then with other approved standards governing various 

kinds of materials. Each consignment shall be accompanied with test certificates on compliance. 

The mechanical and electrical parameters of the equipment shall be confirmed by type and series tests. Each component shall bear indelible marks identifying 

the Manufacturer and the technology. The Contractor shall have responsibility for the materials used and unused and for the performance until tak e-over and 

issue of the final certificate . 


2.2. TECHNICAL SPECIFICATIONS FOR DELIVERY OF EQUIPMENT AND EXECUTION OF WORKS 

2.7; Dismantling of the existing 35 kV masts and equipment installed on 35 kV masts 


Description of works 

The Contractor shall dismantle the existing 35 kV equipment installed on 35 kV masts to be dismantled (the masts are indicated on drawings). The dismantled 

equipment shall be handed over to the User or Employer in his warehouse . The equipment shall be carefully dismantled, transported to distance of 5 km and 

stored to enable its reuse, if any . The Contractor, Engineer, Employer and User shall jointly determine the state of equipment to be dismantled, storing method 

and location , its further treatment and status. During dismantling care shall be taken to keep equipment in a good state and neither to endanger human safety 

and property nor to affect stability of surrounding structures . The equipment can be dismantled only when voltage is pennanently switched off. 


Measurement and Payment 

Payment will be done per complete work . (complete work means dismantling of one 35 kV mast and equipment installed on one 35 kV mast) 


2.6 . Earthing of 35 kV mast 

Description of works 
Earthing of 35 kV mast. The item includes earth excavation , procurement and installation of earth electrode. The excavated channel shall be protected during 
backfilling. The earth electrode shall be made of galvanized iron, 010 mm. Zinc coat for earth electrode shall be minimum 70 ~L1n thick. Underground joints 
shall be protected against moisture penetration by grouting with bitumen . 

Measurement and Payment 
Payment will be done per one earth electrode fully install ed on 35 kV mast 

DESIGN FOR DISPLACEMENT AND PROTECTION OF THE EXISTING TELECOMMUNICATION NETWORK 

Missing technical specifications for some items in the Bill of Quantities 


12501.13, 12502. 11 , 12.5.03. 11 , 12.5 .04. 10, 12.5 .05.10, 12506.08 , 12.507.10 

DETECTION OF THE EXISTING CABLE ROUTE BY CABLE DETECTOR 


Description 

Certified device shall be used for detection of the existing cable route and prescribed safety at work measures respected . 

Measurement per meter of length. 


12.5.05.15 SEALING OF PIPES WITH CONCRETE R; 

Description 

Sealing of transverse telecommunication cable conduit under the road with 3-5 cm thick layer of lean concrete MV-20 in width ono cm. 

Measurement per meter of length. 


12501.19, 12.5 .02.18 PLUGGING OF 040 mm PIPE 


Description 

The pipes shall be closed with specified plugs according to the relevant ZJPTT regulations. Take account of preventing penetration of water, earth and rodents 

prior to plugging. 

Measurement per piece . 
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Special Specijicalions 

12.5.03.17, 12504.16 PLUGGING OF 0110 MM PIPE 


Description 

The pipes shall be closed with specified plugs according to the relevant ZJPTT regulations. Take account of preventing penetration of water, earth and rodents 

prior to plugging. 

Measurement per piece. 


12.5.01.23, 12 .5.02.22 STRAIGHT CABLE JOINT ON OPTIC CABLE IN THE TRENCH 


Description 

Straight cable joint (in trench) shall be made according to the relevant ZJPTT regulations. Cable joint location shall be georeferenced and entered into the As­

built design . 

Measurement per piece. 


12.5.01.27, 12 .5.02.28, 12.5.03.21, 12.504.20, 1250521 , 12.5.0617, 12 .5.07.20 

GEODETIC SURYEY AND MAPPING 


Description 

Geodetic survey shall be performed according to ZJPTT regulations and professional rules . Survey shall be verified and approved by TELEKOM SRBIJA a.d . 

Company. 

Measurement per meter of length. 


12.05 .01.26, 12.5.02.27,12.503.20, 12504.19, 125.05.20, 125.06.16, 12507. 19 

PREPARATION OF AS-BUILT TECHNICAL DOCUMENTATION 


Description 

Preparation of as-built technical documentation . 

Preparation per set. 


12.5.02.24 CONECTING OF NEW RE PIPES 040 AND THE EXISTING ONES 

Description 

Connecting of the planned RE pipes 040 and the existing ones. All required works and small instalation material included.
",1" 
Measurement per meter. 

"~:~ 

12.5.02.23 DISMANTLING OF UNDERGROUND CABLE 

Description 

Dismanling of the existing telecommunication cable and disposal of dismantled material to the safe place and commisioning to the Employer. 

Meas urement per meter. 


12502 .14, 12503.14, 12.5.04.13, 12.5.05.13, 12.507.13, 

PLACING COMBS INSIDE THE TRENCH 


Description 

Combs sha ll be placed according to ZJPTT regulations. Special anent ion shall be paid to levelling and stability. 

Measurement per piece. 


12505.17 Positions does not contain any additional description 

DESIGN OF OCS RECONSTRUCTION AND OVERPASS EARTHING 

I. This Technical specification governs the execution, inspection and take over of the works needed to install 25 kY, 50 Hz single phase overhead 

contact line equipment together with internal inspection, testing and trial operation. 

2. The works include civil and installation works to erect and mount equipment and materials and supply of necessary equipment and materials apart 

from those to be provided by the Employer, transport, insurance and other works listed in the General conditions and in the itemized descriptions. This 

Specification governs both civil works and installation unless stated that it refers to one class of works only. 

3. As this specitication mainly refers to OCS reconstruction the Contractor shall get familiar with the existing structures and the equipment purchased 

and prepare a detailed time schedule in conjunction with the user. These actions shall be approved by the Engineer. 


4. OCS erection shal l start as soon as the construction permit based on the technical documentation is obtained and shall be carried out in accordance with 

the Provisional technical instructions for design and construction of single phase 25 kY, 50 Hz overhead contact line on YR (TPE-KMI) General construction 

rules and this Technical Specification . 

Whenever the Railways of Serbia are exempt from enforcing a general regulation , then only those provisions of the regulation which are not in conflict with 

the railway regulations shall apply . 

5. Inspection described herein means the awareness of the Engineer that the works have been done in accordance with the contract documents which 

will not release the Contractor from his responsibility for the technical accuracy of the executed works. 

6. Acceptance in this Specification means take-over of the works and the incorporated equipment and materials by quality and quantity for the sake of 

the settlement of accounts and payment. 

7, Internal inspection of civil works shall be done after their completi on and prior to erection. 

Final internal inspection shall follow completion ofOCS erection and precede an invitation to a relevant authority to perform inspection in accordance with the 

general regulations. 

8. Testing of completed OCS env isaged in this specification shall be partly done at the time of the final internal inspection Section 0.7 hereof and 

partly when the OCS is put under vo ltage and during the trial operation . 

9. The trial operation accord ing to this Specification may start after a technical inspection, elimination of defects detected during technical 

inspection and live tests, i.e . upon receipt of the use permit. 


290173J3~~~~7"'~'."Tfl'lIi..: U'yn XOf\A"AA //r.., (.-,,~ 
. ' . . , \ \ 

"j I \ 

http:12505.17
http:12.507.13
http:12.5.05.13
http:12.5.04.13
http:12503.14
http:12502.14
http:12.5.02.23
http:12.5.02.24
http:12507.19
http:125.06.16
http:125.05.20
http:12504.19
http:12.5.02.27,12.503.20
http:12.05.01.26
http:12.5.07.20
http:12.504.20
http:12.5.03.21
http:12.5.02.28
http:12.5.01.27
http:12.5.02.22
http:12.5.01.23
http:12504.16
http:12.5.03.17


12.6.01 DISMANTLING WORKS 

Special Specifications 

Description of works 


OCS fittings to be dismantled either permanently or temporarily as provided by the design shall be disassembled into parts by the Contractor (if their condition 

allows this), sorted out and handed over to the User or Employer in their store. Dismantling, transport within the distance of 5 km and storage shall be careful 

so that some fittings can, after repair be reused for maintenance. The Contractor, the Engineer, the Employer and the User shall jointly identify the condition of 

the fittings for dismantl ing as well as the way and place of storage, its further treatment and status. 

It will be important to keep dismantled equipment in order and never threaten safety of people and goods or impair the structural stability. 

OCS fittings may be dismantled only after suspension of traffic and power turning off on the OCS section concerned. 

12.6.01 .0 I Payment per kg of dismantled mast. The Item includes breaking the foundation if an abandoned foundation may interfere. 
12.6.01.02 The existing catenary system consisting ofa catenary, a contact wire, and droppers shall be transferred to new cantilevers on OCS masts. Care shall 
be taken to keep the OCS fittings undamaged during the transfer. Tolerances of adjusted stagger and pull-off in curves shall not exceed 0 50 111m and II 10 
mm in overlaps. 
12.6.0103 Wherever tension length is changed, droppers shall have to be replaced. Permissible contact wire heights above high rail level at support points and 
dropper points shall be for: 

contact wire heights except minimum ones not less than 5020 mm- r~ 15 mm 

minimum contact wire height 15020 mml - + 10 mm, - 0 mm. 


12.6.01 .04 Payment per each dismantled single cantilever and bracket assembly, 
12.6.01.05 Payment per each dismantled mast earthing bonded to rail. 

t: 
12 .602 EARTHWORKS f 
12.6.02.0 I Marking foundations for masts, portals and anchor ties, removal and replacement of crushed stone for ballast prism 

Description of works 

Mast centre lines shall be marked by the Contractor in the following way: by drawing one vertical and two horizontal lines on rail head and mast serial number 

on rail web in special paint (one rail only) and by pegging the track centre line and portal mast centre line. 

Pits for foundations shall be marked by the Contractor based on pegged mast locations and high rail level (Local abbr. GIS) fully as designed. The setting out 

accuracy shall be certified by the Works manager and the Engineer and an entry shall be made in the construction log book 

Prior to foundation setting-out the Contractor shall check the spacing of support points, distances between mast centre line to track centre line and the track 

side at which a mast shall be erected. In case of any discrepancy he shall inform the Engineer immediately. 

Tolerances in foundation setting out compared to the designed ones are . 

- mast centre to centre I ine distance ± I OOmm 

- tension length ±500mm 

- distance from track centre line to mast centre line +50mm - 0 mm 


Measurement and Payment 

Payment will be done per each marked foundation pit at each mast location. 


12.6.02.02 Excavation of foundation pits for masts, portals and anchor ties, 0-2 m deep without stnning in cat. JI-llJ ground 

Description of works 

Excavation of foundation pits shall be careful , true to designed dimensions, without damage inflicted to underground installations and threat to personal safety. 

Excavation shall be done by hand . Pit sides shall be perpendicular down to the depth required, and the bottom shall be well levelled and horizontal. 

Pits shall be safe from the beginning of excavation until concreting Pit sides for cantilever masts shall be parallel i.e. at the right angle to the nearer rail while 

pit sides for portal masts shall be perpendicular, i.e. parallel to the portal centre line unless otherwise specified by the design . 

If major trouble is encountered during excavation of pits because of underground installations excavation shall be stopped, the pit shall be made safe and either 

the Designer or the Engineer shall be invited. Data shall be daily recorded in the construction log book and every such entry shall be signed by the Employer' s 

Engineer who shall thus confirm acceptance of foundation pits. 

Dimensions and depth of pits, their positions in relation to track centre line, bottom evenness, safety against ground collapse shall be checked and the soil 

bearing capacity determined to check its compliance with the designed value. In case the designed bearing capacity differs from the actual one, foundations 

shall be modified by the Engineer in conjunction with the Designer. 

In special cases foundation pits in hard ground need not be timbered if the Engineer approves it. 


Measurement and Payment 

Payment will be done per m3 of excavated foundation pit at support point. 


12.6.02.03 Backfilling and compaction of earth around foundations together with spreading 

Description of works 

If foundation is planned to be backfilled from above, excavated earth will be used. Backfilling shall be in 20 cm thick layers together with compacting. 


Measurement and Payment 

Payment will be done per m3 of earth to be used for foundation backfilling. 


12.6.02.04 Haulage of spoil of all categories with loading and unloading within 5-20m distance 

Description of works 

Spoil apart from the quantity needed for backfilling around a finished foundation shall be hauled away. Embankment slopes, ballast and drains shall be 

cleaned. Spoil shall not be deposited at track side and shall by no means be thrown over and mixed with crushed stone ballast. Drains must not be clogged with 

spoil either. 


Measurement and Payment 

Payment will be done per m3 removed spoil. 
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Special Specifications 

12.06.03 CONCRETE WORKS 

12.6.03.0 I Concreting of mast foundations , portals and anchors through the use of concrete, class MB 15. Mechanical mixing and compaction by pre-vibrator. 

Description of works 
Foundation pit dimensions shall be checked prior to concreting, pit shall be cleaned well and made safe against ground collapse. Concrete shall be, as a rule 
mixed mechanically and vibrated. 
Concrete mass for foundations can be mixed at a central point and transported to the point of placing in mixers, dumpers, rail cars or working train provided 
mix homogeneity is ensured by constant agitation and the mass is placed before cement starts to set. Concrete may be mixed in special trains which will serve 
for both mixing and transport of concrete. 
Test cubes shall be taken at each 100 m3 of placed concrete. 
Concreting shall proceed without interruption. Cylinders for holding down bolts shall be placed as shown on drawings of typical or special solutions. Minor ,1t 
collapses of pit walls shall be filled with normal concrete mix without strutting. Concrete class will be MB 15. 

The quality of concrete and its constituents (cement, gravel , water) shall meet the following rules and standards: 

a) Technical Code for Plain and Reinforced Concrete 

b) Serbian standards (hereinafter SRPS). 

Foundation tops will be related to railway line benchmarks. 

Permissible tolerances for precast and cast in place plain and reinforced concrete foundations of designed dimensions are as follows: 


Cracks 
Holding down bolts 
Openings for mast planting 
Openings for planting of masts 
Cross fall and deviation of holding down 

bolts from a horizontal I ine towards 
the side opposite to main load direction not more than I 100 

Cross fall of foundation top and deviation 
'L';.'. of holding down bolts from a horizontal line 

towards main load direction 
Foundation centre-to-track centre distance 
Top foundation surface level 
Rotation from a plane perpendicular to track 

centre line and around vertical axis to both sides to I 0 

Masts can be fixed to foundations alier the above inspection. 

Measurement and Payment 

not permitted 
vertical , straight with protected threads 
± 10 mm by width 
± 10 mm by depth 

not perm itted 
+50 mm, -0 mm 
±20mm 

Payment per m3 of concrete mix MB 15 used for mast foundations . 

12.6.03.02 Increased costs due to strutting 

Description of works 
The foundation parts protruding above the ground shall be concreted in strutting. The strutting shall accurately follow the shape and position of each 
foundation. Its striking can take place only when concrete achieves the necessary strength that will preserve concrete surface and edges from damage during 
strutting removal, but not earlier than 24 hours after concreting. Foundations may be loaded when concrete reaches 70% of its designed strength. After striking 
of strutting surface damages may be repaired ifpennilled by the Engineer pursuant to civil engineering rules. 

Measurement and Payment 

Per m2 of area of the strutting used for foundation construction. 


12.6 .03 .03 Finishing visible faces of foundation with 1:3 cement mortar, 2 cm thick in average 

Description of works 

Visible faces of foundations shall be tinished with cement mortar. Finished foundation tops shall enable water runoff and shall contain a groove for earthing 
wire. 


Measurement and Payment 

Per m2 of area of the strutting used for foundation face tinishing. 


12.6.03 .04 Delivery and fixing of M 36/830 mm holding down bolts for masts with base plates 


Description of works 

Masts with base plates shall be fixed to foundation with holding down bolts M36, 830mm long, thread length 150 mm, with pits at bOllom of steel <":0461 , hot 
dip galvanized according to OCS Catalogue, No. 151100 
Holding down bolts shall be secured with nuts in a template. They shall remain strictly vertical during concrete placing and the distances to timbering shall be 
constantly monitored. Free bolt sections shall be greased and protected with suitable caps of tar paper or wrapped with paper and wire. Threads on bolts shall 
be inspected after removal of the above protection. If necessary threads shall be cleaned and finished with appropriate tool. Bolt accuracy shall be checked by 
tightening nuts to ends of threads. This done, tixing of masts may start. 
Such free bolt sections shall be black and/or galvanized depending on the type of protection of the supporting structure to be fixed onto them. 

Measurement and Payment 

Per each delivered and tined holding down bolt M36/830 mm and three nuts and two base plates. 
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Special Specifications '.'~;~.,', 
12.6.04 MASTS AND PORTALS 

12.6.04.01 Delivery and erection 

Description of works 

OCS masts shall be standard, of twin channel steel sections with steel rod bracing. They are available in several types, of standard height of high mast (V 

identification). Masts shall be selected to suit the OCS design . Anti-corrosive protection shall be in form of hot dip galvanizing OCS masts shall full y conform 

to standard drawing TRI-501 in the Catalogue of25kV, 50 Hz overhead catenary system. 

Masts shall be erected fully as designed. 

The following tolerances of designed dimensions are allowed for erected masts: 


Rotation of mast around its vertical axis to one or other side from a plane perpendicular to track axis, I 0 


Distance from inner face of mast to track centre line + 50 mm- 0 mm 

Rake of mast axis to all directions from designed axial position not more than 0.2 % of free mast height 


Each mast inserted in foundation opening shall be temporarily made safe with wooden wedges and raked away from track while in the station areas each mast 

between tracks shall be temporarily raked in the direction of track axis or be strictly vertical. 

When a mast is to be fixed onto holding down bolts each of its legs shall be secured with at least one nut. Pads can also be used for its vertical adjustment but 

more than three pads shall not be left on on one bolt 10 mm thick altogether. 

If protective zinc coat on a supporting structure or its parts is damaged they shall not be erected until damages are repaired . Anti-corrosive coat shall be 

carefully applied to such damaged spots 


Measurement and Payment 

Payment will be done per kg of delivered and erected OCS mast. 


12.6.04.02 Impressing TOR, mast number and distance of mast inner face to track centre line on mast 

Description of works 

Each mast shall bear a serial number, danger sign for 25 kV high voltage, distance of mast inner face to track centre line and TOR sign, too . The signs shall be 

legible, indelible and inerasable. The sign shall be installed at the height of 1.5 m measured from the TOR. 


Measurement and Payment 

Payment will be done per each marked OCS mast. 


12.6.05 ELECTRICAL INSTALLATIONS 

12.6.05.01 Single cantilever assembly with brackets for tvvin channel masts or drop arms on portals 

Description of works 

Cantilevers for catenary system suspension shall be delivered according to standard designs in 25kV, 50Hz OCS Catalogue TR2-501 to TR2-522 , and possibly 

in special designs shown on the relevant drawings . Cantilever brackets for masts shall be made of hot dip galvanized steel. Brackets shall be selected from 

among standard designs given in 25kV, 50Hz OCS Catalogue. 

Bracket position may deviate from the designed one by r io mm. 

Cantilevers shall be assembled in the Contractor's workshop and together with other suspension assemblies transported so that no part suffers any damage. 

Openings in suspension tubes shall be safely plugged to prevent humidity getting in . 

Suspension assemblies shall be provisionally fixed to supporting structures until wires are pulled out so that they do not move, suffer damage or foul clear 

track profile 


Measurement and Payment 

Payment will be done per delivered, fixed standard or special cantilever assemble with bracket for mast. 


12.6.06 RETURN CONDUCTOR AND EARTHING 

12.6.06.01 Delivery and installation of bonds made of bare 35 mm2 copper strand 

Description of works 

Metallic structures near an electrified railway line shall be earthed as designed . Unconnected structural parts shall have bonds of 35 mm2 copper strand as 

shown on design drawings, cat. No. 651110 Catalogue of25kV, 50Hz OCS on the understanding that strand insulation shall be cut out and thrown away. 

The points where an earth wire is bonded to rails and structures earthed shall be accessible for inspection. Each strand shall be welded to structure by AL­

thermal method, CADWELD. 


Measurement and Payment 

Payment will be done per each delivered and fitted bond of35 mm2,copper wire, 220 mm long. 


12.6.06.02 Delivery and fixing ofa full spark gap assembly for metalwork earthing 

Description of works 
The metalwork usually not bonded to rails shall be earthed via spark gaps. A spark gap shall be bonded to the rail foot inside as provided in the design . Spark 
gap characteristics shall be: 

Alternating response voltage - 220V; 
Max withstand voltage - 430V, 
100% - impact response voltage - 1000V 
Apex value of short time withstand impact current - 8000A 

Measurement and Payment 

Payment will be done per each delivered and fitted spark gap and bracket. 

12.6.06.03 Delivery and fixing bare galvanized steel strand, 95mm2 on post supports for bonding metalwork to earth 

Description of works 
Metalwork shall be earthed by means of a galvanized earth wire, 95 mm2, Cat.No.656200 with bonding material. On a concrete surface the wire shall be 
placed on posts at I m spacing, Cat. No . 656300 while it shall be fixed to structure by means of AI-thermal welding method CADWELD. 
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Special Specifications 

Measurement and Payment 

Payment will be done per piece and mol' delivered, fixed and bonded earth wire FeZn 95 mm2, with bonding material and posts on structure. 


12.6.06.4 Delivery and installation of earthing assembly of bare galvanized steel strand, 9Smm2 buried in track formation and bonded to rail for supporting 
structures or other metalwork outside tunnels 

Description of works 

OCS supporting structures shall be earthen to rail with 95 mm2 galvanized steel strand, standard design TR6-SSI Catalogue of25kV, 50Hz OCS, screwed to a 

plate on mast and welded to the rail outer side by AI-thermal CADWELD method . It shall be fixed with brackets to wooden sleeper (caINo.650400) or 

concrete (cal.N0650S00). For protection purposes it shall be buried 20 cm deep in the rormation. 


Measurement and Payment 

Payment will be done per each delivered and tined earthing wire, 3500 mm or 5000 mm long on average with brackets and rastenings . 


12 .6.06.0S Delivery and fixing of mechanical barrier of 50 x 50 x 1600 mm angles 
::; 

Description of works 
Earth wire shall be protected against mechanical damage at the point where it penetrates into soil with hot dip galvanized angles 50xSOx 1600mm, in strict 
accordance with Cal. No. 656600, 25kV, 50Hz, OCS Catalogue. 

Measurement and Payment 

Payment will be done per each deli vered and fixed mechanical barrier for earth wire protection fixed to adjacent structure. 


12 .6.06.06 Delivery and fixing of danger warning plate Cal. JZ 951101 

Description of works 

Danger warning plates shall be fixed on overbridge rences crossing an electrified line, Cal. No. 951101 , Catalogue or 25kV, SOHz OCS. 


Measurement and Payment 

Payment will be per each delivered and fixed warning plate with fillings , fixed to a structure next to il. 
 I'.12.6.07 MISCELLANEOUS WORKS ~ 

~ 
12 .6.07.01 OCS inspection, testing and energizing ~ 
Description of works ~ 

OCS internal inspection shall start as soon as the relevant OCS system is rull y completed. The final internal inspection shall be performed by a commission 

whose members shall be: 


The Employer' s representative i
~ The Contractor 's representative 

The Engineer ror civil works 
The Engineer ror erection orocs system 
Chief Site Engineer for civil works 
Chief Site Engineer for erection ofOCS system. 

Prior to the final internal inspection of completed OCS the Contractor shall submit to the Engineer one copy of the design technical documentation containing 
modifications up to that date as well as who performed them and who permilled them 
The results of final internal inspection and possible comments shall be entered in the construction log book. 
The following shall be checked : 

Whether the OCS is mounted in strict accordance with the design , 
Whether the equipment and materials comply with the design, 
Whether the work are of good quality and comply with this Technical Specification and engineering practice. 

A check of compliance of OCS with the technical documentation shall include checks or · 
ocs sectioning 
Wire and conductor cross sectional areas 
Locations and positions of disconnecting switches 
Clear profile in all cross sections 
Safety clearances particularly on platforms, road-rail level crossings, in tunnels, on overbridges 
Accuracy of basic OCS dimensions 
Stagger and position of contact wire in the middle of span from a static pantograph centre line particularly in circle and transition curves 
Method and quality of bonds and connections, electrical and mechanical 
Return conductor and earthing 
Adjustment of overhead contact line equipment to suit the tables and drawings. 

A check of equipment and material shall include checks of: 
Anti-corrosive protection of equipment 
The state of the erected and filled equipment and materials provided by the Employer 
Quality of return conductor and earthing and protective measures 
Quality of works and of fitted equipment and materials provided by the Contractor 

A check of workmanship shall include checks of: 
Method and fixing quality of suspension, tensioning and electrical sectioning assemblies , 
Reliability of wire splices and connections of the finings 
Accurate positioning of wires between equipment and insulators 
Functionality of hand isolator drives, contact making, lubricated bases and friction faces and cleanliness of isolators and their contacts 
Treatment of wire ends 
Quality of repairs if any damages were innicted in the course of installation. 

The Commission shall set a date by which the Contractor shall repair and remedy the works according to comments given in the Minutes. 

The Contractor shall act upon the comments given and invite the commission to repeat the checking procedure and check only the equipment to which the 

comments referred. 

When the Commission confirm that the Contractor has incorporated the comments, the members shall sign the minutes on the final internal inspection of the 
insta~~an. Jl!ie;;JJleted overhead contact line shall be ready for testing, technical inspection, energizing and trial operation. 
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Special Specifications 

TESTING 

Testing means inspecting and testing OCS equipment prior to putting it under voltage and subsequent testing. 
Prior to energizing, the OCS equipment shall be tested for : 

Mechanical properties, 
Earthing resistance measurements, 
Insulation resistance measurement. 

Mechanical properties shall be tested at different running speeds under normal pressure and at reduced speeds under increased pressure exerted by a specified 

pantograph over pointsl turnouts. 

Earthing measurement shall be done not earlier than two days after rain. Measured value shall be smaller or equal to the designed one. Measurement of earth 

resistance shall strictly follow the method given in the design. 


Measurement of insulation resistance of all OCS wires shall be done with 1000V megaOhm metre. Measured resistance value shall not be below I 
megaOhm for one feeding section. 
After energizing the following shall be done: 

A check of voltage, 

Running of a special inspection car or an electrical locomotive ~ 


Measurement of touch and step voltages f 

Voltages shall be checked against readings from the respective instruments. ~ 

A special inspection car or electrical locomotive will be used to monitor OCS performance at various running speeds up to maximum one at which 
current collection will be free from arcing between contact wire and pantograph. The following characteristic values shall be checked from an inspection car ­
running speed, variations of pantograph pressure on contact wire, variations of contact wire height, interrupted voltage at suspension points, stagger of contact 
wire, etc. 
OCS performance shall be checked by a maximum specified number of locomotives coupled at the head of a freight train with only one pantograph raised on 

each locomotive. The maximum speed shall be as provided in the design. 

Touch and step voltages shall be measured in normal operating conditions and at short circuit (artificial) longitudinally along the track , and crosswise 


TRIAL OPERATION 


General 


OCS equipment may be put under voltage and into trial operation only when all prerequisites for proper OCS performance on a track section are satisfied. 


Minimum OCS length on which a trial operation may start is one section. 


Putting under voltage 

A prerequisite to energizing OCS equipment will be the completion of all civil and fitting works, testing according to these Conditions and sending workers 

away from the site. The Contractor shall confirm to the Employer in writing that workers have left the site. 

Prior to putting the OCS equipment under voltage all isolators shall be in OFF position and all temporary earthing removed. 

The OCS equipment shall be put under voltage by the Employer and attended by the Contractor 


Tasks during a trial operation 

The tests listed in this specification shall be undertaken during the trial operation. 

Operation of disconnecting switches and section insulators shall be checked. 

Touch and step voltage values shall be measured. 

Systematic records of faults shall be kept. Causes of faults shall be traced and removed 


Measurement and Payment 

Payment will be done upon completion of all works stated in the Item. 


12.60702 Works on 25 kV network and site safety 


Description of works 

Power in OCS shall be temporarily turned off prior to work on 25 kV catenary system . Power shall be turned off by opening disconnectors in OCS or circuit 

breakers in substations. Each site shall be made safe with rods placed along its limits and earthing rods, Instructions 227 on electrical safety on electrified 

railway lines JZ (ZJZ No.287-8/78), Rulebook 227a on safety measures on single phase 25kV, 50Hz OCS JZ (ZJZ No.300-7), and Rulebook 228 for works 

on YR tracks electrified with 25kV, 50Hz. single phase system. 


Measurement and Payment 

Payment will be done upon completion of all works stated in the Item. 


DESIGN FOR DISPLACEMENT AND PROTECT ION OF THE EXISTING WATER PIPES 

12.71703.00 INST ALLA TION WORKS 


12.717.0301 PROCUREMENT, TRANSPORT AND ASSEMBLY OF PIPES 


Description of works 

Procurement, transport, distribution along trench and laying of water pipes into trench as designed. Pipes shall be carefully laid on a sand bed and aligned to 

designed line and grades. Work shall proceed fully as specified in the technical regulations for this type of pipes, drawings and the Engineer's instructions. 

The price shall cover material, waste, distribution of pipes along trench, inspection of each pipe and joint, lowering on sand bed and joining. 


Material 

- Pipes for low pressure of lObar 

- 090 mm (DN90) (HDPE-IOO) 


Measurement and Payment 

Payment will be done per m' of completely assembled pipes. 
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Special Specifications 

1271703.02. CAST IRON PIPE FITTINGS 

Description of works 
Cast iron pipe fittings for low pressure of 10 bars. Procurement, transport, distribution along and installation of pipe fittings into trench. Installation shall be 
made according to installation plan (for nodes) All flange joints out of manholes shall be coated with bitumen after completion of trial pressure test 

Measurement and Payment 

Payment will be done per kg of completely installed pipe fitting 


12.7170303. POL YETHYLENE PIPE FITTINGS 

Description of works 
.:!.: Polyethylene pipe fining for low pressure of 10 bars. Procurement, transport, distribution along and installation of pipe fittings into trench. Installation shall be 

made according to installation plan (for nodes) All flange joints out of manholes shall be coated with bitumen after completion of trial pressure test 

Material 

PEHD PEIOO 


Measurement and Payment 

Payment will be done per one completely installed pipe fitting. 


12717 .0304 EURO 20 VAL VES 

Description of works 

EURO 20 valves (type 21). Procurement, transport and installation of wheel valves in manhole and valves with set of accessories out of manhole for operation 

pressure of 10 bars. After installation the valves shall be controlled and properly tested. All works shall be performed according to design documentation, 

current regulations for this type of works and the Engineer instructions. 


Material 

- EURO 20 0 80 mm 


I ,~ 

Measurement and Payment 

Payment will be done per one completely installed valve. 


127170305 CAST IRON LIDS 

Description of works 
Cast iron lids. Procurement, transport and fitting of cast iron lids for manholes of625 mm, SRPS M.J6.226. Installation shall be performed according to design 
documentation and the Engineer's instructions. 

Measurement and Payment 

Payment will be done per one installed lid. 


127170306. CAST IRON RUNGS 

Description of works 

Procurement, transport and installation of cast iron rungs, SRPS M.J6.285. 


Measurement and Payment 

Payment will be done per one installed rung . 


127170400. PLAIN AND REINFORCED CONCRETE WORKS 

For plain and reinforced concrete mentioned in this part of documentation the following will apply : 

Material 
The following applies to all items: works on concrete and reinforcement shall be performed fully in accordance with design documentation, structural analysis 
and current codes. 
Concrete will be mixed, transported, placed and tested on test sample according to provisions of the Code of Technical Standards for Plain and Reinforced 
Concrete - PBAB 87 - OtTicial Gazette of the SFRY, No. 11/87. Concrete mix will consist of aggregates and cement certified according to the current Serbian 
regulations. Concrete shall be mixed mechanically and compacted by vibration . The price of concrete includes formwork and scaffold. Measurement includes 
all works, materials, auxiliary tool , placing and curing of concrete and other company's costs and income. 
Payment of fully completed work per m' of placed concrete. Reinforcing bars shall be paid separately. The bars shall be free from rust and dirt, bent and fixed 
according to reinforcement drawings. Unit price of reinforcing bars includes placing of pads to achieve specified covers and proper position of reinforcing bars 
in the structure. All distribution steel and stirrups shall be firmly fixed to the main reinforcement to secure their proper position. 
The Contractor is responsible for a quality of fixed reinforcing bars. Payment per kg of fixed bars regardless of complexity and reinforcing bar diameter 
according to tabulated weights. 

12717 .0401 LEAN CONCRETE BEDDING 

Description of works 

Lean concrete, class MB 15, 10 em thick, under the bottom plate of manholes and inspection shafts. 


Measurement and Payment 

Payment will be done per m' of placed concrete, class MB 15 . 
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Special Specifications 

12.717.05.00. SUNDRY WORKS 

12.717.05.04. GEODETIC SURVEY 

Description of works 
As-built survey. After laying of water pipes and prior to backfilling, pipelines, hydrants, manholes, house drains and other facilities in the network shall be 

surveyed. 

After completion of survey, the As-built report sha ll be prepared and delivered to the Employer. 

Payment per m' of surveyed pipeline. 


Measurement and Payment 

Payment will be done per m' of surveyed pipeline. 


fu 
CIVIL ENGINEERING DESIGN OF TELECOMMUNICAnON CABLE CONDUIT, Book 12, Volume 8 

INTRODUCTION 
The Technical specifications describe in detail particular parts of the design, requirements for the execution of works and quality of performed works . f: 
If this Technical specification does not cover some work, or does not define quality , testing of materials, safety or health and hygiene provisions, then relevant 
laws, rules, regulations, and standards shall apply . All works shall be performed in compliance with technical specifications, reviewed and verified designs and 
here mentioned laws, rules and standards. 
These technical specifications wil l be applied to all civil works . General and special provisions given with the Bill of Quantities are integral part of these 
Technical specifications 

08 .02.01 .01.02 Positions does not contain any additional description 

08.02.0104.01 BRICKWORK 


Building sha ll be carried out by qualified workers fully as stated in the current technical regulations and the Code of practices in civil engineering. 

Brickwork shall exactly follow the plans; bricks shall be properly bonded in horizontal rows without pieces smaller than 1/4 of brick and such pieces shall not 

be laid one next to the other in a wall. 

Vertical and horizontal joints shall be filled with mortar free of voids. Mortar in joints shall not be thicker than 10- 12 mm. Outer joints shall be left empty by 

15-20 mm to allow good bond during wall rendering. 

Mortar escaping from joints still fresh shall be removed with trowel and wiped with hessian cloth. 

Ca re shall be taken during wall building of the following : 


To align designed bonds in brickwork consistently and accurately over the whole wall area, 

To cut bricks with a machine, if necessary , I::;: 

To make joint strictly horizontal and/or vertical and continuous in width. 


Measurement per m2 or m3, which will be defined in the Bill of Quantities 


080201 .05. MISCELLANEOUS 


Waterproofing of concrete faces in contact with earth sha ll be meticulously and accurately done according to the design requirements, bill of quantities and 

detailed drawings. 

Used materials shall conform to the current standards and regulations, shal l be accompanied with test certificates of accredited institutions, verified in use, 

durable same as the structure itself or designed to be replaceable. 

Measurement per m2 of coated area with all consumed quantities of materials , transport and labor. Unit price shall be as described above in this item per m2. 


0802010501 WATERPROOFING 


General provisions 


The work shall be of good quality strictly according to designed detail. Waterproofing shall be done by qualified manpower with appropriate tools and 

materials, properly procured and stored complying to technical regulations, codes of practices and SRPS standards. The works only that will be executed 

properly and have the quality specified, requested or commonly expected in the regulations and design shall be measured. 

Prior to the commencement of works the Contractor shall submit test certificates to the Employer for all materials he intends to purchase and use. Test 

certificates shall be issued by accredited institutions for this kind of works and shall not be older than one year counting from the date of their issue to the date 

of commencement of the works by the Contractor. 

The contracted waterproofing items shall be performed according to the design drawings based on which the Contractor will prepare construction details and 

method statement for the whole structure or certain phases of the works, to be inspected by the Supervising Engineer and Designer. The Contractor shall be 

fully professionally and legally responsible for the above if the Designer or the Employer accepts his proposal as a better one than the design concept. The 

Waterproofing Contractor is particularly warned to pay full consideration to the following 


Waterproofing may be done only in accordance with technically correct details, relevant regulations, instructions and by a veri!ied, proper and 

usual method of work at the weather suiting them or with adequate protection in case of sudden weather changes or storm. 

Civil, finishing and other works preceding application of waterproofing layers or phases and either associated with them or in any other way 

depending on them technologically , and those works whose synchronized or later execution may cause damage to waterproofing shall be done in 

advance of the above, namely in an appropriate sequence agreed and approved. 

Performance of the civil , finishing and other works that may affect the quality , safety and durability of waterproofing shall be checked before it is 

commenced. The Waterproofing Contractor shall duly inform in writing the Main Contractor about his needs and the latter shall submit this report 

to the Supervising Engineer to inspect it together with other relevant procedures in the technology of works that usually precede waterproofing. 

All materials to be used sha ll be sound in every respect. 

Unsound materials (damaged, stuck together or failing to be of appropriate specified quality) shall not be stored, kept on site or placed. 

Waterproofing sha ll be done in the way that its segments and layers as well as finished items fully conform to use, quality requirements, safety and 

durability. 


Prior to starting any contracted waterproofing item, the base surface shall be dedusted and carefully and well cleaned from all dirt , loose dust particles, 
possible stains of oil , grease, acids etc. If these are not cleaned and removed they may form an interim layer between base and waterproofing and prevent a 
good bond. The base shall be if possible blown with compressed air and washed with a solution of caustic soda and water and some other efficient and 
approved agent. 
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Special Specijicalions 

-.~" :J 

d. 
~ 

08 .02.01 .05.02. FITTING OF LIDS 

The following lids are used to cover manholes of telecommunication cable conduit: 
- Light (-130 kg) for manholes in pavement and grassland 
- Heavy (- 280 kg) for manholes in pavement 
The lids enable easy access to the manhole, more favorable bending diameter of telecommunication cables and manhole inspection. The lid shall prevent 
penetration of water and dirt into a cable conduit in case of precipitation and street washing. 
The I ids consist of the following elements: 
Light lid: - frame 

- plate (cover) 

- rubber seal 


Heavy lid: - frame 

- outer plate (cover) 

- plate (cover) 

- rubber seal 


A frame shall be made of gray cast iron which quality shall comply to SRI'S C J2 .020/73. 

A frame shall be even without any distortion, rectangular, with clean edges and grooves so that all plates uniformly rest on the frame without rocking. A 

groove with a rubber seal shall be conical , of uniform depth and width . 


~: ' 	 Lid plates shall be made of grey cast iron which quality shall comply to SRI'S C J2 .020/73 . The plates shall be square without any distortion, with clean edges 
and appropriate number of adequately located ribs on the bottom side. Top plates shall withstand live load without any damage as follows: 
- 12 .5 t for plates in grassland and sidewalk 
- 25 t for plates in pavement 
To prevent slipping, the plate top surface shall have checkered-relief pattern. Sealing rubber shall be without neoprene-based textile insert. 
The manufacturer shall complement, sort out and test a quantity prepared for del ivery in accordance with these technical specifications and make a test book. 
The manufacturer shall have a test certificate issued by the authorized institution for tests which cannot be performed in the factory . Fabrication and 
dimensions shall be checked visuall y and by measuring dimensions according to documentation and with testing plate seat in the frame and the way plate 
opens and seals. 
Cast iron lid shall be fitted to each manhole - light lid for manhole in sidewalks and heavy lid for manholes in pavement. The lid shall be mounted at height of 
0.5 cm above the sidewalk and pavement level but in case of earth surface it will be mounted at height of I cm above the ground level. The lid seat shall be 
concreted with 1:4 mix of cement and gravel. 

08 .02.01.05.03. FUNNEL-LIKE OPENINGS 

Funnel-like openings for pipes in the manhole wall shall be made for whole pipe profile with canted sides. All pipes shall be of same length i.e . aligned for 
easy mortaring. 

08.02.01 .05.04 . MOUNTING OF CABLE AND CANTILEVER SUPPORTS 

Cable supports shall be mounted on walls in telephone manholes and galleries to support cables which are laid there. The suppons shall enable easy mounting 
and safe support of cables and joints. The cable supports consist of one or more components. 
Simple support consists of a cantilever and shoe. The cantilever shall be made of appropriate steel section (pipes, 0 section, L section, T section, U section) of 

!:1 	 specified quality to support cables in manholes and galleries. One cantilever end shall have suitable shape to be mounted directly on the wall or fixed and/or 
screwed into seat previously placed onto wall. The other cantilever end shall be suitable finished with rounded edges to prevent cable damage of worker injury. 
Cantilever seat shall be made of steel sheet or casting and have suitable shape to fix or screw the corresponding cantilever. A shoe shall be flexibly mounted to 
ensure cable laying along the as large as possible surface. A base shall be made of a steel section of specified shape and quality and to enable easy mounting, 
fixing or screwing of cantilevers. 
The manufacture shall complement and test a quantity of cable supports prepared for delivery and make a test book. Fabrication shall be checked by visually 
inspection of surfaces, complementing and marking while dimensions will be gauged in the appropriate way. The quality of used materials shall be controlled 
by insight into the factory test certificates and if they are not available, then by laboratory tests . 
The lowest row of supports shall be mounted at height of 0.3 m above the ground level while the highest row can be at 0.3 m below the manhole ceiling. 
Spacing between rows can be 0.3 - 0.5 m. Spacing between supports depends on number and design of cables and can be 0.8 - 1.2 m. 

DESIGN FOR DISPLACEMENT AND PROTECTION OF LlNESIDE CABLES, Book 12, Volume 9 

The missing technical specifications for items of the Bill of Quantities 

12 .09.0102.18, 12 .09.0102.19, 12 .09.0102.20, 12.09.0102.21 , 12.09.0102.22, 12.09.02.02.17, 12 .09.02 .02.18, 1209.0202.19 120902.02.20 
1209020221 12.09.03.02 .14, 1209030215 1209.03 .02.16, 12 .09.05 .02 .17 1209050218 12090502.19 12.09.05.0220, 12.09.05.02.21 , 1209060216 
12.09.06.02.17 1209060218 1209060219 

COPPER CABLE SPLICING IN A TRENCH 

Description 
Copper wires in cables shall be spliced by twisting. 0.8 mm diameter and thicker wires shall be soldered. The splices shall be insulated with small paper tubes 
Splices in the form of single or multiple wire connectors and multiple modules will be permined only if explicitly envisaged in the Technical description or 
specifically directed by the Engineer 
Capacitive coupling shall be made for the purpose of crosstalk attenuation in low frequency range as described in the Technical description . Loading coils 
shall be inserted to reduce pair attenuation in low frequency range 

12.09.05.0109, 12.09.05 .02.13 , 12.09.05 .02.22, 12.09.05.0223, 12.09.05 .0224, 12.09.05.0225, 12.09.05.0226, 12.09.05.02.27, 12.09.05 .0228, 
12 .09.050229, 12.09.05 .02 .30, 12 .09.05 .02.36, 12 .09.05.02.37, 12.09.06.02.15, 1209.06.02.20, 12.09.06.02.21 , 12.09.06.02.22, 12.09.06.0223, 
12.09.06.0224, 12.09.06.0225, 12.09.06.0226, 12.09.06.02 .27, 12 .09.06.0228, 12.09.06.02.35, 120906.02.36 Technical specifications for above 
mentioned Items are given in BoQ. 
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Special Specifications 

LANDSCAPING DESIGN 

GENERAL SPECIFICA TlONS FOR LANDSCAPING 

14 .0 1.01 14.0 1.02. 14.0 1.03. 14 .0 1.04. 14.01.05. 14 .0 1.06. LANDSCAPING WORKS 

Description of works 

Seedlings shall be planted in autumn when growing period is completed or in spring before the start of growing period. \:t 


Planting material shall be cultivated in the nursery-garden and properly developed with undamaged root system and aerial part without any entomological or 

phytopathological disease. 

Planting material shall be picked from the nursery-garden and transported immediately prior to planting in permanent place. ·i' 

If planting is not possible on the spot, planting material transported without baled turfs shall be stored in a clamp at once. ~: 


Fertilization with humus-peat fertilizer or well burned two-year manure shall be performed in the following way: at first , specific fertilizer quantity shall be f

I! 

mixed with humus earth and spread around and over the root system at the time of planting. 
At the time of planting, seedlings shall be oriented toward marked cardinal point (north) to be at same position as in the nursery-garden thus enabling proper 

further growing. 

Seedlings of deciduous trees shall be fixed by rubber clips with raffia strings or figure-of-eight rope to a stick of specitied height with rounded top placed 

vertically to dominant wind direction prior to covering up the turfs in order to avoid root system damage . 

Planting depth and/or position of root tip shall be by 2-3 cm below the level at which a seedling was during cultivation in the nursery-garden. It is expected 

that earth will be settled to a level of the root neck after planting and watering. 

A seedling shall be permanently fixed to a stick 2-3 days after planting and/or settling of earth around the planted seedling. 

Coniferous trees shall be anchored in three directions with pegs, wire and rubber clips placed around the tree. 

After planting, the ground around seedlings of all vegetation categories shall be adequately prepared to ensure proper watering. 

Each planting pit shall be cylinder-shaped with different diameter and depth depending on category: 


High conifers 1.0 x 1.0 m2 
Middle-high and low conifers 0.8 x 0.8 m2 
High deciduous trees 1.0 x 1.0 m2 
Middle-high and low deciduous trees 0.8 x 0.8 m2 
Shrubs and cl imbing plants OA x OA m2 

For different categories of planting material , each pit requires the following quantities of peat fertili zer: 
For high conifers 20 kg 
For middle-high and low conifers 10 kg 

I' e"
For high deciduous trees 25 kg 
For middle-high and low deciduous trees 15 kg 
For shrubs and climbing plants 3-5 kg 

Measurement 

Measurement will be done per one seedling. 


14.02.01 , MAINTENANCE OF VEGETATION 

Description of works 

After complete cultivation of green areas they shall be intensively nurtured and maintained in order to facilitate adaptation of seedlings to the new environment 

and ensure quick growth and biologically strong vegetation. 

In order to meet seedling needs and achieve the above-mentioned, the following shall be performed: 


Pruning the hedge 

Hoeing the seedlings of trees, shrubs, roses and hedge 

Grassland weeding out 

Grassland mowing, raking and rolling 

Watering of grassland and seedlings 

Nutrition and landscaping of flower gardens, change of seasonal flowers , weeding, hoeing, watering, etc, 


Vegetation maintenance value is about 20% of landscaping amount for I (one) calendar year. Maintenance shall start from the day of technical inspection. 

Planted material shall be maintained from the very beginning and the above stated percent serves for provision of tinancial reso urces for maintenance till 

acceptance of works. 

During the defect liability period the Contractor shall eliminate at his expense all defects caused by unprofessionally performed works or planting of low- .~ 


quality vegetation. !<;, 


Measurement 

About 20 % of the landscaping investment value shall be measured . 


11.1 A.I Procurement and placing of01 00 plastic pipes for weepholes 

Weepholes on the wall shall be spaced 2.5 m apart and leveled according to the design. 

Measurement: Measurement will be done per sizes stated in the design. Measurement unit will be meter of length . 

Payment: Unit price includes procurement, transport and placing of0100 plastic pipes. Unit price includes the item described above. Payment will be done per 

one meter of length. 


11.1 A.2 Procurement and placing of0200 plastic perforated pipes 

Pipes shall be laid over the water impermeable bedding and inclined as stated in the design. Filter layers shall be placed over the pipes. 

Measurement: Measurement will be done per sizes stated in the design . Measurement unit will be meter of length . 

Payment : The unit price includes procurement, transport and laying of 0200 perforated plastic pipes. Unit price includes the Item stated above. Payment will 

be done per meter of length . 


13.10 10 Procurement, transport and fitting of cast iron rungs, DIN 1212 

Works shall be executed fully in accordance with technical regulations, drawings and the Engineer's instructions. 
Measurement and Payment: Payment will be done per one fitted rung. 
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(12) General Specification 

Equivalency of Standards and Codes 
Wherever reference is made in the Contract to specific standards and codes to be met by the 
goods, materials to be furnished, and work performed or tested, the provisions of the latest 
current edition or revision of the relevant standards and codes in effect shall apply, unless 
otherwise expressly stated in the Contract. Where such standards and codes are national, or relate 
to a particular country or region, other authoritative standards that ensure substantially equal or 
higher quality than the standards and codes specified shall be accepted subject to the Engineer's 
prior review and written consent. Differences between the standards specified and the proposed 
alternative standards must be fully described in writing by the Contractor and submitted to the 
Engineer at least 28 days prior to the date when the Contractor desires the Engineer's consent. 
In the event the Engineer determines that such proposed deviations do not ensure substantially 
equal performance, the Contractor shall comply with the standards specified in the documents. 

List of General SQecification: 
Section 01 Prel im inaries 

Section 02 Preliminary Works 

Section 03 Earthworks 

Section 04 Drainage 

Section 05 Slope Protection 

Section 06 Sub-base Layers 

Section 07 Superstructure 

Section 08 Concrete 

Section 09 Asphalt Pavements 

Section 10 Concrete pavements 

Section 11 Structures 

Section 12 Traffic Markings and Traffic Equipment 

Section 13 Bridges 

Section 14 Tunnels 

Section 15 Telecommunications 

IN Section 16 Electrical Installations 
~~ 

Section 17 Mechanical Systems 

The Special Specifications should be read in conjunction with General Specifications and shall extend and modify them 
as appropriate. 
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Section I: Preliminaries 

Section 1 
Preliminaries 

Contents 

1.1. Definitions and Interpretation 
1.2 Scope of the Works 
1.3. Documents on Site 
1.4. Fulfilment of Contractual Obligations in Good Faith 
1.5. Contractor' s General Obligations 
1.6. Contractor's Workers 
1.7. Quality of Materials and Works 
1.8. Facilities for the Engineer 
1. 9 Relocation of Services 
I . I 0 Health and Safety 
1.11 Quality Assurance Management System 
1.12 Specifications and Standards 
1.13 Specified Manufacturers 
I 14 Environmental and Social Impact 
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Section I: Preliminaries 

"~, 
1.1. Definitions and Interpretation 

I 1.1. Definitions 

Terms used in these Specifications are as defined in the Conditions of Contract with the following additions :: 

"Special Specifications" shall, together with these General Specifications, comprise the "Specifications" or ''Technical 
Specifications" for this Contract. The Special Specifications shall be read in conjunction with these General Specifications and shall 
extend and modify them as appropriate. The Facilities for the Engineer and Employer's Representative, Environmental Management 
Plan and Check List should be treated as "Special Specifications" 

"Works Manager" is synonymous with the term "Contractor's Representative" 

"Preliminary works" are those works and auxiliary structures of a temporary character that are performed in order to organ ize the 
Site and apply certain work execution technologies . 

"Designs" mean technical solutions and specifications for the execution of works adopted by the Employer. The designs include any 
alterations of and/or additions to the designs adopted by the Employer during the execution of works. 

"Technical Documents" means all designs for a structure. 

:: "Designer" is the organization that prepared the Technical Documents for the works within the scope of Contract.I~: 

1.2 Scope of the Works 

1.2.1 The scope of the Works shal l be as defined in Section 1.2 of the Special Specifications. 

1.3. Documents on Site 

1.3. I. Building Journal 

The Contractor shall keep a Building Journal throughout the execution of works. 

The Building Journal shall be kept in the form of a bound book with double pages (an original and copy); the copy being tearable from the 

book. 

The Building Journal shall be kept by the Works Manager, or a person appointed by him, starting from the date of introduction of the 

Contractor into the wo rk until the date of taking over of the works alier their completion. 


The Building Journal shall daily record data on the course and method of execution of the works, along with all those data that may affect the 

safety and quality of the works, such as the data on : inspection of all those works that will be impossible to inspect in later stages (foundation 

pits and sub-strata before the resumption of works, formwork and reinforcement before concreting, the subgrade before the construction of 

the pavement, masonry elements before plastering, clear profiles and rock masses in tunnels before lining, installations before sealing the 

insulation, before back-filling, etc.); sampling materials for testing; tests on the site; testing and compliance testing results; variations from 

the Technical Documents; weather conditions and temperature; any natural events and accidents; the delivery, origin, and quality of materials 

and equipment delivered to the site; spot heights; staking and the like; ground investigations; inspection of the site by inspection authorities 

and their findings ; and on other works and events that affect the safety and quality of the works. 
'" 
Furthermore, all those data that may serve as evidence in the calculation of executed works shall be entered into the Journal , such as the data 
on: alterations and amendments to the designs; halts and suspension of the works; the works that are stated in overhead hours ; unforeseen and 
additional works; groundwater; alterations in working conditions; number of emp loyees and their qualification structure; machines on the 
site; excavation levels; soi l category; al tered working conditions etc. 

The Engineer and Contractor shall record any exchange correspondence through the Building Journal regarding the mentioned data and other 
problems, particularly regarding the meeting of deadlines, provision of necessary documents, elimination of identified defects, quality 
assessment, payment for works etc.; in particular, the Engineer shall record the issue of all necessary instructions to the Contractor in the 
Journal. 

The Works Manager and Engineer sha ll daily confirm the accuracy of data entered with in one day by affixing their signatures on these pages. 

The Engineer sha ll have one copy of signed pages safeguarded with the Employer, and the other copy shall remain with the Contractor. 

The data entered into the Building Journal sha ll not be corrected, altered, nor supplemented. Any corrections, supplements, or alterations 
shall be entered into the Journal with a new entry. 

If any Republic or Provincial regulation in the territory where the works are executed has some other requirements regarding the keeping of 
Building Journals, the Contractor shall follow these requirements. 

All entries into the Bui lding Journal sha ll be considered as true, until proven otherwise. The costs of proving shall be borne by the party who 
..., entered untrue data into the Building Journal. 

1.3.2 . Measurement Book 

The Contractor shal l keep a Measurement Book, unless the works were contracted 'on a turnkey basis' or the like. 
The adminstration of the Measurement Book, notices of measurements etc. shall be in full accordance with the Conditions of Contract. The 
Contractor's entit lement to payment for any Works completed and recorded in the Measurement Book shall be in full accordance with the 
Conditions of Contract 
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Section I: Preliminaries 

~:I: 
Accurate data on measures and quantities of actually executed works shall be entered into the Measurement Book; the Book serves as 
evidence (document) for the statement and payment of the Works . If necessary, appropriate sketches shall be drawn in the Measurement 
Book as well. 

!;~ 

The Contractor's Works Manager and the Engineer shall prepare necessary draft calculations that are considered as constituent parts of the ~i: 
Measurement Book, and these shall be kept in one copy on a copy of the Final Design. r· 
All alterations shall be entered in several colours. A draft calculation may be accompanied with special key details with a reference to the 
Building Journal or Measurement Book, when, why and by whom the alteration was made. Draft calculations shall be signed by the Engineer 
and Works Manager. 

The Measurement Book shall be kept in one copy, so that each item from the Priced Bill of Quantities shall be on a separate sheet. After the 
completion of final calculation, all sheets of the Measurement Book shall be bound together and submitted to the Employer. 

Data for the Measurement Book shall be jointly collected by the Engineer and Works Manager, entering, near the end of each moth , the 
quantities of works completed in that month , with calculation data for these quantities, and verifying with their signatures the accuracy of 
these data. All quantities stated in the Measurement Book that are impossible to check at a later stage, but are verified by the Engineer, shall 
be considered as finally determined quantities . 

Any correction in the Measurement Book shall be signed and countersigned. 

1.3 .3. Other Documents 

The Contractor shall have on the site at all times: 

The Building Permit, i.e. the general approval for the construction of the entire structure 

The Technical Documents based on which the Building Permit was issued 

Detailed Drawings with alterations and amendments added on the drawings 

The Documents from which it is possible to determine whether the works are executed according to current regulations , technical 

norms, and Serbian standards (rules, standards, compliance certificates, test results, etc.), 

The Decision on entry into the Serbian Business Registers Agency and appropriate building Licenses 

The Building Journal 

The Measurement Book 

The Act on assignment of the responsible Site Manager, with special contractual regulations or provisions 

The technical description of the Contractor' s organization 

The Site organization scheme 

The programme (operational plan) of works, 

The financial spending plan, and 

Other documents if needed by the current regulations or the Contract. 


IA. Fulfilment of Contractual Obligations in Good Faith 

1.4.1 . Principles of honesty and good faith 

Honesty and good faith are basic principles that the Contracting Parties shall follow in activities specified in the Contract. 


IA.2. Fulfilment of obligations 

During the fulfilment of their obligations, the Contracting Parties shall act with due care required in business relations (due diligence) , and in 

the fulfilment of obligations from their professional activity, they shall act with more care, according to professional rules and practices (due ~" 


~~ " 
professional diligence). A Contracting Party shall not ask the other Contracting Party to fulfill his obligation, if the asking Party himself did 
not or is not ready to fulfil his obligation to which the fulfilment of the other Contracting Party ' s obligation is related, unless otherwise 
specified in the Contract. 

A Contracting Party shall inform the other Contracting Party in a timely manner of any facts the occurrence of which affects the fulfilment of 
the Contract, such as obstacles to the fulfilment of Contract, changes in circumstances, etc. 

The notifications shall be in writing, and therefore the other Party shall be considered as informed by an entry into the Building Journal. 

1.5. Contractor's General Obligations 

1.5.1 Notification and Clarifications 
The Contractor shall timely, in writing and recorded in the Building Journal , notify the Engineer of all issues relevant for the fulfilment of 
contractual obligations, commencement of particular technological phases of works, sources for the supply of materials, shops and plants 
where preliminary works are performed, or where semi-finished and finished products are fabricated, and machines that the Contractor 
engages for the execution of works. 

The Contractor shall timely ask the Engineer for any clarification of the Technical Specifications, Technical Documents, and other 
documents. If the Contractor fails to do so, he shall not have the right to any compensation due to the halt in works or modification of 
executed works due to a variation from documents or the Contract. The Engineer shall give the requested clarification and instructions to the 
Contractor in writing and recorded in the Building Journal. 
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Section 1: Preliminaries 

1.5.2 	 Setting Out Of Work And Protection Of Survey Monuments 

Immediately after receiving notice to commence the Works the Contractor shall carry out the following: 

(a) 	 The Contractor shall carry out a thorough survey check of the coordinates and levels of the ground control traverse stations (primary 
beacons) against data supplied by the Engineer and will immediately report to the Engineer any discrepancies between the measured 
locations or leve ls of the ground control points and that data. The Contractor may expect that some of the stations will have been 
disturbed or destroyed. The Contractor and the Engineer shal l agree either to disregard erroneous data or to substitute new values of 
coordinates and/or levels. 

(b) 	 The Contractor shall establ ish construction control points along the length of the road al ignment These control points shall be 
located outside the area to be occupied by the Permanent Works, and successive points shall be mutually inter-visible and shall be at 
spacings and locations such that all future setting out can be carried out from them . The Contractor shal l clearly mark and protect the 
construction control points, which sha ll comprise steel pins set in concrete, until completion of the Contract. 

(c) 	 Coordinates and levels of the constructi on control points shall be determined by the Contractor, and notified to the Engineer, based 
on the ground control coordinates and levels supplied by the Engineer. 

When a primary beacon is likely to be disturbed during construction operations, the Contractor sha ll establish suitable reference beacons at 
locations where they will not be disturbed during construction. Beacons shall be established on a steel pin set in concrete or a similar 
permanent manner as approved by the Eng ineer. No beacon shall be covered over, disturbed or destroyed before accurate reference beacons 
have been established and details of the position and levels of such beacons have been submitted to the Engineer and approved by him. The 
Contractor's reference beacons shall be of at least the same quality and durability as the existing beacons. 

i:.t!a!t 

The Contractor shall, prior to any setting out, submit to the Engineer for his approval , the method of setting out he proposes to employ. The 
plan shall include the accuracy, positions of the various types of stakes, method of marking stakes, and methods to be used for protecting 
stakes, etc. No survey work shall proceed prior to the Engineer's approval of the Contractor's plan. At least 24 hours before he intends to 
survey any portion of the Works, the Contractor shall give written notice to the Engineer. Such notice shall include time, location and type of 
Works to be set out The Contractor shall set out the Works and obtain approval of his setting out before proceeding with construction. 

Special care shall be exercised during construction not to damage, displace or disturb property and trigonometrical survey beacons. If such 
beacons are disturbed or destroyed by the Contractor they shall be replaced without delay by a registered land surveyor at the Contractor's 
expense. In cases where displacement of or damage to such beacons is unavoidable the Contractor shall also be responsible for relocation or 
suitably referencing later reinstatement of such beacon at his own cost. 

Accurate control of line and level shall be provided by the Contractor at all stages of construction. In respect of the road itself control shall be 
at 20 m intervals, or such closer intervals as may be directed by the Engineer on horizontal and vertical curves. After the clearing and 
grubbing and removal of topsoil and completion of any preparatory road bed treatment which may have been ordered by the Engineer, but 
prior to commencement of any earthwork operations, the Contractor shall level cross sections of the ground line. Wherever necessary, but 
particularly on completion of the subgrade and the base, the Contractor shall re-establ ish stake I ine pegs at sufficiently close intervals to 
determine accurately the edges of the base, surfacing and especially kerbing, guardrai ls and other road elements permanently exposed to 
view. 

No work in connection with survey, setting out and with any requirement of this Section of the Specifications shall be subject to 
measurement or payment All costs in connection with survey and setting out shall be deemed to be covered by the rates and prices included 

,:~~ in the Bi ll s of Quantities. 

1.6. 	 Contractor's Workers 

1.6.1 Transport, Lodging, and Board 
The Contractor shall , at his own expense, ensure the transport of works from the place of lodging to the site, and organize the accommodation 
and board for workers on the site, etc. , in compliance with the regulations on associated labour, and regulations on occupational safety. 

1.6.2. 	 Works Manager 

The Contractor sha ll ensure that the Works are managed directly by a competent person (Works manager) who will , in compliance with the 
law, have specific qualifications and experience with this type of works. 

The Contractor sha ll retain in his organisation a management expert who is familiar with the FIDIC Conditions of Contract, whose duties wi ll 
include liaison with the Engineer, attending meetings with the Engineer concerning all contract matters and obligations of the parties to the 
Contract; on the job training of Contractor's staff concerning project management, contract administration and quality assurance. 

Three days before the commencement of Works, the Contractor shall submi t to the Employer and the Engineer, in writing, the name of the 
responsible Works Manager. If in the course of works the responsible Works Manager is replaced, the Contractor shall immediately inform 
the Engineer thereof 

1.7. 	 Quality of Materials and Works 
~ 

~" 
:~: 

1.7.1. Quality Control 
Quality Control and Management shall include, but shall not be limited to, the conduct of laboratory testing of materials, semi-finished and 
finished products, and by the testing of completed works "in situ". 
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Sect ion 1: Preli minaries 

The Contractor shall execute the works in the order that ensures a good quality of performance, and timely inform the Engineer of the 
execution of each phase, for the purpose of determining the quality of works. 

1.7.2. Control Testing 

The Contrator shall provide a Site laboratory in accordance with the requirements of Sub-Clause 1.7 .7 of the Technical Specifications and 
shall be responsible for staffing and equipping the laboratory in order that it can complete all the testing specified in the Contract at a rate 
compatible with the programmed rates of construction of the Works. 

1.7.3 Independent Laboratory 

The Engineer shall carry out control tests, through an Independent Laboratory, accredited in accordance with current regulations in operation 
in Serbia The primary objective of the Independent testing shall be to establish the accuracy, or otherwise of the on Site testing, although the 
final assessment of quality of materials and works, and the results of control tests shall be considered as relevant 

The Independent laboratory shall execute testing at not less than 10% of the rate of testing stated in the Specifications for Site testing. The 
cost of all such Independent Testing shall be borne by the Contractor. 

1.7.4. Testing Costs 

The costs of pre-testing and regular testing and Independent testing of building materials , semi-finished and finished products shall be borne 
by the Contractor. 

1.75 Approval of Materials for Use 

The Contractor shall , before the delivery and/or use of adequate building materials, semi-finished, and finished products, provide from a 
professional, i.e. authorised Serbian institution the certificate on the completed pre-testing of quality and suitability of the materials, semi­
finished and finished products he intends to use, and the Contractor shall submit them to the Engineer for check-over and approval. 

The Contractor shall provide compliance certificates when so specified in the contract specifications. 

The Contractor shall not use any building materials without the Engineer' s approval , and if he uses them, he shall bear the risk and costs that 
may arise on such grounds. 

1.7 .6. Materials from Abroad 

The contractor shall have the right to import, for the purpose of execution of works, the materials that cannot be procured in Serbia, in 
compliance with regulations on the import of goods. The imported materials shall be provided with compliance certificates issued by an 
organization registered in the Court Register for the testing of materials and constructions in Serbia, such certificates confirming that the 
materials meet the contract specifications. 

1.7.7 The Laboratory and Laboratory Resourcing 

The laboratory building shall comprise an internal floor area of at least 150 m2 and a further external covered area of at least 30 m2 and shall 
include the following rooms 

2 offices (one each for the Engineer and the Contractor) of minimum 15 m2 
I main laboratory room of minimum 50 m2 
2 subsidiary laboratory rooms of minimum 20 m2 
2 store rooms of minimum 10m2 each 
toilet facilities 

Adequate light fittings shall be provided in each room together with sufficient power points to supply all equipment. 

The laboratory provided by the Contractor shall be used exclusively for the selection, design and control testing of materials to be 
incorporated in the works. 

The Contractor shall supply new furniture and equipment for the laboratory as listed in the Special Specifications TABLE 1.7. 7 - A for use 
as directed by the Engineer. The Contractor shall provide additional furniture and equipment for his own use. (Materials testing equipment is 
addressed separately): 

The laboratory shall be fully equipped to carry out all of the tests indicated below and the testing equipment provided shall conform in every 
respect to the standards listed. The Contractor shall provide sufficient quantities of testing equipment to meet the specified testing 
requirements, commensurate with his planned rates of production, including an adequate stock of breakable and consumable items. All 
furniture fittings and equipment provided for the laboratory shall be new, unless otherwise agreed by the Engineer. The Contractor shall 
submit the proposed layout and a full list of the equipment and furniture he intends to order, within 14 days of the receipt by the Contractor 
of the Letter of Acceptance, for the comment and approval of the Engineer. Such approval by the Engineer shall not relieve the Contractor of 
his responsibility to ensure that the laboratory is adequately equipped and the Contractor shall have no claim for delays resulting from the 
inadequacy of the testing facilities. 

The Contractor shall be responsible for staffing the laboratory. He shall provide a suitably qualified and experienced and licensed senior 
laboratory technician and sufficient technicians and assistants to meet the testing requirements. It is anticipated that this will require not less 
than 5 technicians and 10 skilled assistants. Details of the proposed staffing shall be submitted to the Engineer for approval and he shall be 
entitled to ask the Contractor to remove or replace any member of the laboratory staff, whether previously approved or not, if in doubt about 
their competence. The Contractor shall have no claim for delays resulting from the inadequacy of numbers or inexperience of laboratory 
staff. 

ifu.c· 
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Section 1: Preliminaries 

The Contractor shall provide all transpon necessary to the proper functioning of the laboratory and its day-to-day field investigation , 
sampl ing and testing requ irements. For this purpose the Contractor shall provide not less than 3 vehicles together with drivers, maintenance 
and all running costs, as defined in Section 1.8 of the Spec ial Specifications which shall be for the exclusive use of the laboratory . In cases 
when thi s provision of laboratory transpon is inadequate to meet laboratory req uirements th e Contractor will supplement the laboratory 
transpon on a temporary basis. The cost of providing all laboratory transpon shall be deemed to be included in the rate for maintaining the 
laboratory. The Contractor shall have no claim for delays res ulting from insufficient laboratory transpon. 

All testing and the running of the laboratory shall be carried out under the direction of th e Engineer, who shall appoint a suitably qualified 
and licensed Engineer for this purpose, except that the Contractor shall be permitted to carry out tests to confirm potential materials sources 
and mix design prior to their adoption for th e Works and other such tests as the Contractor may require in direct connection with the Works . 

The Contractor shall supply all sampl es of materia ls for testing. He shall provide assistance, labour, technician staff, attendance, transpon and 
anything e lse necessary, as may from time to time be required by the Engineer, in taking and packing samples in approved containers, 
dispatching them for test, preparing th em for test, examining and testing them and presenting the test results. In the event that any sampling 
and test ing is carried out at the manufacturer's plant or at any laboratory other than the s ite laboratory, the cost of such sampling and testing 
or the furnishing of test cenificates shall be borne by the Contractor. 

The Engineer may require the Contractor to provide additional temporary laboratory accommodation for the use of laboratory stan~ for 
testing purposes, at key locations on Site. Such key locations may include crushing plant, asphalt plant and major bridges sites. The 
temporary laboratory accommodation may comprise not more than three, lockable, 6 m long shipping containers or other similar moveable, 
weather proof, secure she lters acceptable to th e Engineer. The Contractor shall relocate such temporary facilities about the Site when 
req uested to do so by the Eng ineer. 

The laboratory shall be su pplied with a continuous recording rain gauge and a maximum/ minimum thermometer to the approval of the 
Enginee r. 

The laboratory building and all furniture, equipment and apparatus to be provided shall remain the propeny of the Contractor upon 
completion of the Contract. 

The mater ial s testing laboratory shall be fully eq uipped with all the necessary equipment and a full range of consumable stores to carry out all 
req uired tests . Where other tests are required by the Contract in order to ascenain compliance with the required standards, the Contractor may 
choose to provide the req uired testing facilities at the Site laboratory or may choose to provide the necessary testing at a remote laboratory, 
subject to the approval of the Engineer. In either case the cost of such testing shall not be the subject of separate payment but shall be deemed 
to have been included in the rates and prices included in the Bills of Quantities 

Testing eq uipment for pre-construction testing of bitumen and other specialised tests, may be performed at authorised testing institutes 
approved by the Engineer. The cost of such testing shall not be the subject of separate payment but shall be deemed to have been included in 
the rates and prices included in the Bills of Quantities . 

Areas Around Laboratory(ies) 

The access and other roads around the offices shall be treated to make them dust free e ither by using crushed stone, suitable dust laying oils, 
bituminous surfacing or other approved means . They shall be well-drai ned and kept trafficable and free from mud at all times. Footpaths shall 
be s imilarly treated to provide convenient access to all buildings. 

Heaters and air-conditioning 

tJ 
The Contractor shall provide and install heaters and air-conditioning, in the laboratory, as required by the Engineer. 

Heaters shall preferably be of space heating type without exposed elements and shall have a capacity of not less than 1.5 kW each . 


Toilet-washroom Units 

Toilet-washroom units shall be well-ventilated units. Latrines shall be provided with vitreous enamel W .e. pans with PVC seats and covers 
and flush cisterns. Wash basins shall be in vitreous enamel complete with taps and drains . Provision shall be made for suitable sewerage. 

1.8. Facilities for the Engineer 

1.8. 1 The Contractor shall provi de, for the exclusive use of the Engineer's Staff at the Site , the facilities and equipment described in detail 
bclow.­

1.8. I I Offices for the Engineer 

General 
The Engi neer shall be provided with Principal Offices, which shall be constructed on land acquired by the Employer, at a location to be 
specitled tor each contract. 

The Engineer shall also be provided with Site Offices which shall be situated at the Contractor's principal compound and convenient to the 
laboratory, and at other major construction locations. In th e event that the Contractor's compound is also located in the vicinity of the 

I.:, Principal Oftices th en th e Eng in eer sha ll agree with the Contractor upon an a lternati ve location for the Site Offices. 

l•."(:t!1 
"TPF.Ii1C rpyn XOf\A°AA. 

;~ , ; 

..' ~':t I 



, 

Section 1; Preliminaries 

~' 

The Principal Offices : 	 ~:!~,
t~ 

General 

fAn area of approximately 2000m.sq. shall be allocated, from land acquired by the Employer for the construction of a fenced compound and, 
within it, Principal Offices for the Engineer in buildings of permanent and temporary construction. The Contractor shall be provided with a 
layout and detailed design drawings I specifications for the buildings as well as details of the provisions I fumishings selected by the design 
architects. 

Paving shall be required over approximately 1500m.sq. of the allocated area and the remainder shall be landscaped and planted. 

The Permanent Building 

The furniture and equipment to be provided for the Permanent Building Offices, in accordance with this Technical Specification and Annex 
A I in the Special Specifications, shall be handed over into the property of the Employer at the end of the Contract. 

The offices in the permanent building shall include the preparation of all necessary working drawings as well as all of the provisions 
indicated in the designs, including but not limited to, the provision of all services and utilities, air conditioning and heating throughout, the 
work stations and furnishing, four telephone lines and connections to all offices, provision of a file server and computer networking of the 
work stations, printers etc., fire extinguishers, smoke alarms and fire exit signs according to the Fire Authoriry regulations or, otherwise, as 
directed by the Engineer, doormats in the entrances, a boot scraper and 6 lever security locks on the entrance doors. 

The Office of the Chief Resident Engineer 

As shown in the drawings, the office of the Chief Resident Engineer shall be a minimum 20m.sq. , and provided I furnished with equipment 
listed in Table CRE in the Special Specifications. 

The Offices of Senior Engineering Staff 

As shown in the drawings four offices for Senior Engineering Staff shall be a minimum of 12 m.sq .. and each one provided I furnished with 

(a) 	 I x work station, comprising ofa 1.6m x 0.80m x 0.75m high. executive desk with a 1.2m x 0.6m x 0.68m high, computer table, a 3 

drawer lockable cabinet OA5m x OA7m x 0.57m high and an upholstered executive office chair with arm rests. 


(b) 	 I x 4 drawer lockable steel filing cabinet 
(c) 	 I x double door cupboard with shelves (matching the desks), 0.90m x OA5m x 1.40m high . 
(d) 	 2 x standard, matching chairs for visitors 
(e) 	 I x Computer Pentium 4 at 2.9GHz or higher, hard disk 80 GB, monitor TFT LCD 17", DVDRW, !loppy drive, modem/fax/voice 


56k I inked to the office network. 

(f) 	 I x telephone set with contact saving, re-dial and call-back functions 
(g) 	 I x Wall clock 
(h) 	 I x Heavy duty document hole punch ' SAX 608 ' or equivalent 
(i) 	 I x Stapler 'SAX 620' or equivalent 
(j) 	 Name plate on door 
(k) 	 I x Paper trays, 3 tier 
(I) 	 I x Waste paper basket ~" 

~i 
~ 

(m) I x 2Am x 12m pin board 
(n) 	 Set of coat hooks 
(0) 	 I x indoor evergreen plant (approx 1.5m in height) 

The Offices of Engineering Staff· 

As shown in the drawings four offices for Engineering Staff shall be 15 m.sq plus, and each one provided furnished with . 

(a) 	 3 x work stations, each comprising ofa 1.6m x 0.80m x 0.75m high , desk, a 3 drawer lockable cabinet OA5m x OA7m x 0.57m high 

and an upholstered office chair with arm rests . 


(b) 	 2 x 4 drawer, lockable steel filing cabinets 
(c) 	 I x double door, lockable steel wardrobe cabinet, 0.90m x 0.45m x 2.00m high. 
(d) 	 2 x standard, matching chairs for visitors 
(e) 	 2 x Computers Pentium 4 at2.9GHz or higher, hard disk 80 GB, monitor TFT LCD 17", DVDRW, !loppy drive, modem/fax/voice 


56k I inked to the office network. 

(f) 	 I x telephone set with contact saving, re-dial and call-back functions 
(g) 	 I x Heavy duty document hole punch 'SAX 608 ' or equivalent 
(h) 	 I x Stapler 'SAX 620' or equivalent 
(i) Name plate on door 

Ul 3 x Paper trays, 3 tier 

(k) 	 3 x Waste paper basket 
(I) 	 I x 2Am x 12m pin board 

(m) Set of coat hooks 
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Section 1: Preliminaries 

2.6 The Secretaries' Omce 

As shown in the drawings the omce for Secretarial Staff shall be 15 m.sq plus, and provided/furnished with: 
(a) 	 2 x work stations, comprising 0 a 1.6m x 0.80m x 0.75m high, executive desk, with a 12m x 0.6m x 0.68m high, computer table, a 3 

drawer lockable cabinet OA5m x OA7m x 0.57m high and an upholstered omce chair designed for typists . 
(b) 	 4 x 4 drawer, lockable steel tiling cabinets fitted for hanging files ~! (c) 	 I x double door, lockable steel cabinet with shelves, 0.90m x OA5m x 1 AOm high. 
(d) 	 1 x double door cabinet 0.90m x OA5m x O.73m high, with work surface top, containing 1 x electric kettle, 12 cups, 12 tea spoons, 1 

tray and 4 di sh towel s. 
(e) 	 2 x standard, matching chair for visitors 
(I) 	 2 x Computers Pentium 4 at 2.9GHz or higher, hard disk 80 GB, monitor TFT LCD 17", DVDRW, floppy drive, modern/faX/voice 

56k to act as server for the other computers and equipment in the network 
(g) 	 I x laser fa x/printer/scaner HP LaserJet 3015 with USB cable or equivalent 
(h) 	 I x photocopier Canon NP-7161 with document feeder or equivalent 
(i) 1 x telephone set KX-T7630 or equivalent 

U) I x Document shredder, ' bis Rabbit' or eq ui valent 

(k) 	 I x Document bindi ng machine ' Leitz CB600 DL' or equ ivalent 
(1) 	 I x Heavy duty document hole punch 'SAX 608' or equivalent 

(m) I x Stapler ' SAX 620' or equivalent 
(n) 	 Name plate on door 
(0) 	 4 x Paper trays, 3 tier 
(p) 	 2 x Waste paper basket 
(q) 	 I x 2Am x 12m pin board 
(r) 	 Set of coat hooks 
(s) 	 2 x First Aid Set 

The secretaries' omce shal l be so arranged as to provide for and control the reception of visitors into the foyer and their admittance into the 
oftices. 

The Conference Room 

As shown in the drawings , the conference room shall be a minimum of 30m. sq ., provided/furnished with : 

(a) 	 1 x executive quality conference table 
(b) 	 12 x chairs ofa compatible quality 
(c) 	 1 x double door cupboard with shelves (matching the table), O,90m x OA5m x 0.85m high. 
(d) I x set of telephone conferencing equipment 

The Foyer 

As shown in the drawings, double doors shall separate the foyer from the entrance and the foyer shall be furnished with : 

(a) 	 4 x chairs for visitors 
(b) 	 1 x cotTee table 
(c) 	 1 x indoor evergreen plan t (approx l'sm in height) 
(d) 	 I x 2Am x l.2m pin board for safety regulations, the tire escape plan etc. 

The Server Room. Store Room, Dry ing Room, Kitchen, Wash-rooms / Toi lets etc. 

The ancillary office provisions sha ll be as shown in the drawing and the provisions / furnishing shall be as specified by the architects. 

Maintenance General 

The provisions that the Contractor is required to make for maintaining and cleaning all of the omces of the Engineer shall include for all 
necessary repair works as well as the provision of all necessary cleaning equipment, rubbish bins and materials as well as the provision of 
liquid soap for hand washing, dish washing etc., lavatory cleaner and brushes, toilet paper, the daily provision of clean hand towels, fly 
spray, the extermination of any rodents and any other such incidentals as the Engineer may reasonably require for maintaining decent 
conditions for the operations of the oftices. 

1.8.1.2 Protective Equipment for the Engineer 

General 

The contractor shall initially provide the Engineer with protective clothing and equipment, as follows, and, as the Engineer considers 
necessary, provide replacement items under the provisions for maintenance of the Engineer's facilities. Prior to making this provision, the 
Contractor shall obtain a li st of appropriate sizes from the Engineer. As and where the Contractor' s methodology, activities or planned testing 
programme may require additional protecti ve equipment (such as gloves, ear plugs, goggles, torches etc), the Contractor shall make these 
available to the Engineer as and when the need arises , 

List of Protective Equipment is shown in Table LPE in the Special Specifications. 

,:~ 
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Section 1: Preliminaries 

1.8.1.3 Surveying Equipment for the Engineer '" 

General 

The Contractor shall provide and maintain, for the use of the Engineer throughout the term of the Contract and until all measurement relevant 
to the Final payment Certificate has been completed and agreed, two sets of precise survey equipment as well as all of the ancillary and 
consumable items, attendance and assistance necessary to measuring the works , determining the necessary scope and quantities of any works 
and determining the precise levels and locations of any parts of the Works . 

At the end of its term of use, the survey equipment shall be returned into the property of the Contractor. The following list of equipment is 
intended to be indicative of the principal requirements for each set and does not impose any limit upon the Contractor's selection of a fully 
operative sets of total station and associated equipment from a recognized manufacturer: 

Precise Survey Equipment 

Two complete sets of equipment are to be provided, according to the list shown in Table PSE in the Special Specifications. One set shall be 
provided for the initial survey works and the second set shall be provided in accordance with instructions issued by the Engineer. 

1.8.1.4 Vehicles for the Engineer 

The Contractor shall provide the Engineer with new cars acceptable to the Engineer, having the following characteristics: 

4-door, mini-bus with minimum 10 seats, AC, central locking and ABS braking, with engine capacity exceeding 1990 cc [Type A] 

5-door car, with four / five seats, AC, central locking and ABS braking, with engine capacity exceeding 1600 cc [Type B] 

5 door car, with 4 seats, AC, with engine capacity 1400 - 1600cc, to be del ivered to the site office of the Engineer [Type C]. 


When no longer required by the Engineer for the supervision of the Works, but no later than the end of the Defects Liability Period, the 
ownership of the above vehicles shall be transferred to the Employer who will then become responsible for fuel servicing, repair, 
maintenance, insurance and miscellaneous costs. 

They shall be delivered (with registration plates, vehicle licence, and be fully and comprehensively insured) prior to th e Commencement of 
works on site. 

The Contractor shall be responsible for provision of fuel , lubricants, servicing, repair, maintenance and comprehensive insurance of the 
vehicles of the Engineer. Reimbursement of maintenance, insurance and fuelling costs shall be by a charge against the provisional sum 
allowance. 

In the case of accidental damage, the Contractor shall be responsible for reinstatement of the damaged ve hicle to its original condition. The 
Contractor shall supply temporary replacement vehicles during periods when the cars are immobil ised. 

1.8.1.5 Miscellaneous Services for the Engineer 

The Contractor shall supply all necessary stationery and office consumables for the Engineer's staff on site including A3 and A4 sized paper 
for photocopier, notebooks, pads of writing paper, file holders, lever arch files , ball pens, highlighter pens, pencils, erasers, staplers and 
staples, punchers, clips, adhesive tape, marking pens, wipers, printer toner, etc. Reimbursement of the costs of supply shall be by a charge 
against the provisional sum allowance . 

1.9 Relocation of Services 

Whenever an existing over-ground or underground installation carrying services is to be diverted in order to perform the Works, th e 
Contractor shall arrange for this work to be carried out by the owner of the service, or as directed by the Engineer in accordance with the 
Works scheduled to be carried out by the Contractor in the Bills of Quantities and in these Technical Specifications .. 

The Contractor shall provide attendance as necessary and shall be responsible for taking all measures to provide the protection of such 
installation and for the consequences of damages that could appear. 

The Contractor shall take whatever measures are necessary to avoid damage to any pipes , cables or conduits, telegraph or tel ephone 
installations, poles or pylons etc. 

It will be the responsibility of the Employer and the Engineer to obtain prior approvals from the owners of services rega rding the re location 
of existing installations but the Contractor shall be responsible for agreeing the programme of the work and for paying any necessary costs 
and fees , when instructed by the Engineer. 

Whenever the Contractor, during the execution of the Works, finds additional installations that require to be moved or protected , he shall 
immediately inform the Engineer: the Engineer will accordingly notify the Employer in order to obtain the necessary approval. Unless :i.. 
decided otherwise by the Employer, the Engineer and the service owner, the removal or protection works will be carried out by the service 
owner. 

A Provisional Sum is provided in the Bill of Quantities covering the costs for design and execution of diverting, removing or protecting such 

installations. 

If any service installation exists but does not require to be diverted, it shall be the Contractor's responsibility to protect the service while 
working near it, all to the approval of the service owner and the Engineer. 
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Section I: Prelim inaries 

.. . 	 The Contractor shall inform the relevant offices immediately in the event of any damage being caused by him to pipelines, cables or other 
such installations on Site and shall immediately arrange for the performance of necessary repairs at his own cost 

I 10 Health and Safety 

The Contractor shall appoint an experienced Accident Prevention Officer and take all necessary measures to provide for the health, safety 
and welfare at work of all his employees and of all other persons on the Site or, otherwise, affected by the Works including: 

(i) 	 The provision and maintenance of plant and systems of work that are, so far as is reasonably practicable, safe and without risk to 
health ; 

(ii) 	 Arrangements for ensuring, so far as is reasonably practicabl e, the safety and absence of risks to health in connection with the use, 
handl ing, storage and transport of articles and substances; 

(iii) 	 The provision of such protective clothing and equipment (such as hard hats, reflectorised clothing and steel capped boots) first 
aid, medical and health services, information, instruction, training and supervision as is necessary to ensure, so far as is reasonably 
practicable, the health and safety at work of all persons employed on the Works; 

(iv) 	 The maintenance of all places on the Site in a condition that is safe and without risks to health and the provision and maintenance 
of access to and egress from such places that are safe and without risk . 

The Contractor shall provide sanitary conveniences for the use of all persons employed on the Works in such a manner and number and at 
such places as shall conform to the statutory or other appropriate regulations and the whole shall be to the approval of the Engineer. 

The Contractor shall maintain such conveniences in a satisfactory and sanitary manner and all such conveniences shall be removed at the 
completion oCthe Works and the sites restored . The Contractor shall remove immediately from Site any employee found to have committed a 
nuisance on the Site or adjoining lands and the Contractor shall not again employ him on the Works without approval of the Engineer. 

I I I Qual ity Assurance Management System 

In pursuance of Sub-Clause 4.9 of the Conditions of Contract Part I, The Contractor shall institute a Quality Assurance system to 
demonstrate compliance with the requirements of the Contract Pursuant to the I st paragraph of Sub-Clause 7.4, the Contractor shall institute 
a Qual ity Assurance system having the consent of the Engineer that is : 

(a) 	 Designed to demonstrate that the materials used and his adopted methods, procedures and controls combine to produce works and 
workmanship with less than statistically significant risk that the works will fail to be in accordance with the Contract 

(b) 	 Veri tied by a programme ofconfinnatory tests carried out in an independent laboratory. 

The Contractor shall be wholly responsible for ensuring that the quality of all materials and workmanship shall be in accordance with the 
Specification and to the satisfaction of the Engineer. 

The Contractor shall carry out his own inspection of materials and workmanship and satisfy himself that they meet the specification before 
offering them to the Engineer for acceptance or payment. 

The Contractor shall prepare and submit to the Engineer within 60 days of the Letter of Acceptance a written quality assurance management 
system (QAMS) similar to that described in ISO 9000 series. This shall show the Contractor's Site organisation and responsibilities for all 
members of the Contractor' s organisation to check and report on the quality of materials and workmanship. 

For each elemental task to be performed by operatives carrying out a construction operation there should be listed a quality check that he and 
others perform to ensure that that task is fully and correctly completed . The management system shall contain a check- list of quality checks 
for each operative, ganger, supervisor, foreman , inspector, etc. 

The Engineer will issue non-conformance notices if any work materials, workmanship or any other thing is not in accordance with the 
Contract Until such a non-conformance is rescinded, the Engineer will not certify any payment for the work or thing affected. 

The QAMS proposed shall show the procedures for communication with the Engineer. The QAMS shall be operated and maintained by the 
Contractor's Quality Controller. 

The Contractor shall within 28 days of the date of the Letter of Acceptance, submit to the Engineer the names, CVs and duties of all key 
personnel whether or not they are related to quality assurance directly . 

I 12 Specifications and Standards 

In the execution of the Works, the Contractor shall comply with these Technical Specifications. 

The Contractor shall also comply with the laws, technical standards and regulations regarding the quality of materials and works in force in 
Serbia . 

All references to technical standards shall be taken to refer to the latest approved published version of each standard as at a date 28 days 
before the latest date for submission of tenders for this Contract. 

Whenever in these Technical Specifications a specitic Serbian standard is identified and another equivalent internationally recognized 
standard may be proposed for acceptance, the Engineer shall determine which standard may be used in consultation with the Employer and 
the Designer as appropriate. 

~, 
~!:L 
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Section 1: Prelim inaries ~~ 

1.13 Specified Manufacturers 

Where, in the Specifications, any manufacturer's name may be referred to in relation to any product or material that is merely to provide an 
example, setting the required standard of product or material. The manufacturer referred to in the Specifications shall not be considered to be 
nominated .The Contractor is entitled to propose a different manufacturer subject to his demonstrating the item, he intends to procure, to be 
an equivalent product or material in full compliance with the specified standards and subject to the approval of the Engineer. 

I 14 Environmental and Social Impact 

1.14. I General 

The Contractor shall comply with the guidelines of the Environmental and Social Impact Assessment (EIA) already completed for this 
project, in accordance with the requirements of the Employer. 

The Contractor should also comply with the guidelines of the World Bank, EBRD and EIB in this regard as well as those for resettlement and 
rehabilitation of the affected population. 

The design should include appropriate cost-effective mitigation measures, which should form part of the project cost.. 

An Environmental Management Action Plan (EMAP) shall be prepared by the Contractor incorporating proposals concerning the 
implementation, management and monitoring of the proposed environmental components of the project. 

I 14.. 2 Environmental Protection Plan 

Within one month of his arrival on site the Contractor shall submit an Environmental Protection Plan with operational details of his proposals 
to the Employer and the Engineer for approval. The Plan shall comply with the requirements of Environmental Management Action Plan that 
is included in this contract document. 

1.14.3 Environmental Officer 

The Contractor shall have on his staff on Site for the duration of the Contract a designated officer qualified to promote and maintain sound 
environmental management during construction and specifically the implementation of the approved Environmental Protection Plan. This 
officer shall have authority to issue instructions and shall take precautionary measures to prevent environmental damage, including but not 
limited to the establishment of environmentally sound working practices and the training of staIr-and labour in their implementation . 

1.14.4 Resettlement Liaison Officer 

The Contractor shall have on his staff on site at least one individual who has had practical experience in the public consultations, 
management and implementation of a Resettlement Plan. The Contractor's Resettlement Liaison Officer will be required to coordinate with 
the Employer and the Engineer, to assist the Employer in its duties, to implement and complete the Resettlement Plan for this project, and to 
maintain good public relations throughout the contract period. 

~, 
1.14.5 Environmental Protection during Construction ~~ 

The Contractor shall use such construction methods and shall maintain all borrow/stockpile/spoil disposal area so as to assure the stability 

and safety of the Works and any adjacent feature, to assure free and efficient natural and artificial drainage and to prevent erosion . ~'. 


The Engineer and the Employer have the power to disallow the methods of construction and/or the use of any borrow/stockpile/spoil disposal 
area if in their opinion the stability and safety of the Works or any adjacent feature is endangered, or if there is undue interference with the 
natural or artificial drainage, or if the method or use of the area will promote undue erosion. 

Borrow areas and quarries shall be sited, worked and restored in accordance with the Specifications. Spoil shall be disposed of at approved 
disposal sites prepared, filled and restored in accordance with the related Specification requirements. 

Following excavation for the works, the Contractor shall take all steps necessary to complete drainage and slope protection works in advance 
of each rainy season. Erosion or instability or sediment deposition arising from operations not in accordance with the Specifications shall be 
made good immediately by the Contractor at his expense. The Contractor shall also take all steps necessary to complete drainage in advance 
of each winter rainy season in the areas excavated for borrowing materials . 

Notwithstanding approval of the intended method of working, the Contractor shall at all times be responsible for constructing the earthworks 
in accordance with the Specifications, the Design and his working drawings. 

The Project area can experience inclement weather, climatic seasonal variations, and heavy snowfall. It will be deemed that the Contractor is 
familiar with these conditions and has formulated his work programme considering possible loss of time due to these causes, and it shall be 
the obligation of the Contractor to revise his work programme and enhance his construction efforts as necessary to ensure timely completion 
of the work scheduled for each working season. 

Where directed by the Employer, the Contractor shall establish vegetation on fill slopes, cut slopes or less, worked out borrow pits, and other 
areas which may include roadway shoulders and verges, spoil disposal areas, stockpile areas, quarries, access tracks , plant sites, camps, 
landslide scars, gullies, and stream and river banks. Prior to placing topsoil and/or establishing vegetation on embankments, all fill material 
not compacted to the required standards shall be removed from the side slopes. 
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Section 1: Preliminaries 

The Contractor shall be responsible for supplying sutlicient planting material to carry out all re-vegetation work, and shall establish and 
operate plant nurseries as necessary and shall make his own arrangements for procuring cuttings, slips and seed for growing. 

1.14 .6 Prevention of Pollution 

The Contractor shall ensure that his activities do not result in any contamination of land or water by polluting substances. He shall implement 
phys ical and operational measures such as eanh dikes of adequate capacity around fuel, oil and solvent storage tanks and stores, oil and 
grease traps in drainage systems from workshops, vehicle and plant washing facilities and service and fuelling areas and kitchens, the 
establishment of sanitary solid and liquid waste disposal systems, the maintenance in effective condition of these measures, the establishment 
of emergency response procedures for pollution events, and dust suppress ion , all in accordance with normal good practice and to the 
satisfacti on of the Engineer and the Employer. 

1.14.7 Protection of Trees and Vegetation 

Unless otherwise provided in the Specitications, the Contractor shall ensure that no trees or shrubs or waterside vegetation are felled or 
harmed except for those required to be cleared for execution of the Works . The Contractor shall protect trees and vegetat ion from damage to 
the satisfaction of the Engineer and the Employer. 

The ContTactor shall be responsible for obtaining any necessary felling permits and for ensuring the disposal of felled trees in accordance 
with prevailing regulations . No tree shall be removed without the prior approval of the Engineer and the Employer. 

In the event that trees or other vegetation not designated for clearance are damaged or destroyed, they shall be repaired or replaced by the 
Contractor at his own expense to the satisfaction of the Engineer and the Employer. 

1.14 .8 Use of Wood as Fuel 

The Contractor shall not use or permit the use of wood as a fuel for cooking, space and water heating in al l his camps and living 
accommodations. Any wood so used must be harvested legally, and the Contractor sha ll provide the Engineer and the Employer with copies 
of the relevant permits if required. 

1.14.9 Fire Prevention 

In addition to the provision of adequate fire-fighting equipment at his offices, workshops, construction areas and other facilities to the 
satisfaction of the Engineer and the Employer, the Contractor sha ll take all precautions necessary to ensure that no vegetation along the line 
of the road outside the area of the permanent works is affected by fires arising from the execution of the Works. 

Shold a lIre occur in the natural vegetation or plantations adjacent to the project area for any reason the Contractor shall immediately take all 
measures to suppress it. In the event of any other fire emergency in the vicinity of the Works the Contractor shall render assistance to the 
civil authorities to the best of his abi lity . 

Areas of forest, scrub or plantation damaged by tire cons idered by the Engineer and the Employer to have been initiated by the Contractor's 
staff or labour sha ll be replanted and otherwise restored to the satisfaction of the Engineer and the Employer at the Contractor's expense. 

I 14.10 Restricted Areas 

In undenaking the Works, the Contractor shall be aware that the Engineer and the Employer may not grant permission for temporary facilities 
including but not limited to borrow pits. quarries, and labour camps (except for watchmen) and anci ll ary activities in forested areas or land 
ofticially declared as forest. 

The Engineer and the Employer may also prohibit or restrict the Contractor's activities in other ecologically, cultu rally or historically 
sensitive areas, which become known to them during the course of the project. The location of any such areas shall be notified to the 
Contractor by the Engineer and the Employer at the earl iest opponunity. 

1.14.11 Relations with Local Communities and Authorities 

In siting and operating his plant and facilities and in execut ing the Works the Contractor shall at all times bear in mind and to the extent 
practicable minimise the impact of his activi ties on existing communities. 

Where communities are likely to be atTected by major activities such as road widening or the establishment ofa camp or quarry or extensive 
road closure or bypassing, he shall liaise closely with the concerned communities and their representative and if so directed, shall attend 
additional meetings arranged by the Engineer and the Employer to resolve issues and claims and minimise impacts on local communities. 

Any problems arising from hi s operations and which cannot be resolved by the Contractor shall be referred to the Engineer and the Employer. 
The Contractor shall be respons ible for any compensation due or reinstatement necessary with respect to any damage caused by him to areas 
outside the Site and no separate payment wi ll be made in this regard. 

1.14. 12 Water Supply for Construction 

The Contractor sha ll make his own arrangements at his own expense for water supply for construction and other purposes. Only clean water 
free from deleterious materials and of appropriate quality for its intended use shall be used. In providing water the Contractor shall ensure 
that the rights of and supply to existi ng users are not affected either in quality, quantity or timing. 

In the event of a dispute over the effect of the Contractor's arrangements on the water supply of others, the Engineer shall be informed 
immediately and shall instruct the Contractor as to appropriate remedial actions to be undenaken at his expense. 
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Section 1: Preliminaries 

Project Actions/ 

Environmenta l 


Att ributes 


Setting out and 
clearing operations 
of ROW 

1----------------------------
Diversion of traffic 

Environmental Mit igation Action Plan (EMAP) 

Cont racto r's Mitigat ion Measures Respo nsibilities 

ENVIRONMENTAL MITIGATION PLAN FOR CONSTRUCTION STAGE 

Statues and roadside shrines are to be relocated to adjacent 
locations in close consultation with local community leaders. 
Re-Iocation of utilities to adjoining areas of the Project 
Highway 
Permission for tree felling is to be obtained from the Forest 
Department 
During right of way clearing operations, any treasure trove, 
slabs with epigraphical evidence or edicts, sculptural or any 
material that are found and appear to have historical 
importance, it should be brought to the notice of the 

~--------];:!1~i"-~~~,-----------------------------------------------------------
Appropriate traffic diversion schemes shall be implemented 
so as to avoid inconvenience due to project operations to 
present road users , particularly during night time. 
Proper diversion schemes will ensure smooth traffic flow 

The Employer will be required to initiate the 
actions for seeking the permission for tree 
felling and re-Iocation of the public utilities 
within the corridor. 

Environmental Officer under the Employer 
will co-ordinate and ensure implementation 
and ensure adequacy & appropriate 
implementation 

.J- -------------------------------------------------------------~ 
Contractor is responsible for impl ementation 
subject to approval from the Engineer. 

minimises accidents, traffic snarl ups, and commotion. 
The diversion signs should be bold and clearly visible 

f-------------------------t-------p~!"!!~-~0-r!Y..~l.nJ&bl--------------------------------------------+------------------------------------------------------
Construction Camp • The construction campsites are to be located away from any 
Sites local human settlements and preferably located on lands, 

which are not productive presentl y. The camps shall have 
adequate water supply, sanitation and all requisite 
infrastructure facilities. The water supplied to the 
construction camps shall be free from Arsenic contamination 
The camps shall have septic tank/soak pit of adequate 
capacity so that it can function properly for the entire 
duration of its use . 

Haulage roads The al ignment of haulage roads shall be final ised to avoid 
agricultural lands to the extent possible. In unavoidable 
circumstances, suitable compensation may be paid to people 
whose land will be temporarily acquired for the duration of 
operations. The compensation shall cover for loss of income 
for the duration of acquisition and land restoration. 
Prior to construction of roads , topsoil shall be preserved or 
atleast shall be used for any other useful purposes rather than 
allowing its loss by construction activities. 
Water tankers with suitable sprinkling system are to be 
deployed along the transportation links . Water, may be 
sprinkled for at least 6 times per day all along the route to 
suppress the ai rborne dust due to the truck movement 
particularly on unpaved roads. Roads, which are subjected for 
huge material movement, provision for sprinklers can be 
made which may become economical as compared to water 
sprlinking by tankers 
The vehicles deployed for material transportation shall be 
spillage proof to avoid or minimise th e spillage of the 
material during transportation. In any case, the transportation 
links are to be inspected at least twice daily to clear 
accidental spillage, if any. 
The borrow and material dumping sites must be access 
controlled to keep away-unauthorised entry of peo ple, 

AII laCllltles are to be planned and 
implemented by contractor subject to 
approval by the Engineer and the Employer. 

The Engineer and the Employer will monitor 
and ensure appropriate implementation . 

The Engineer and the Employer will visit the 
camp sites for inspection and compl iance by 

+_!!!~_~~!!~~~£IE!,________________________________________ _ 
The planning, design and construction/up­
gradation of existing roads to be used as 
haulage roads are responsibilities of the 
Contractor subject to approval by the 
Engineer. 

The Engineer will regularly monitor and 

ensure appropriate implementation by the 

Contractor. 


The Contractor will co-ordinate regularly 
with the local population to ensure that their 
interests are protected and no social 
resentment arises . 

I ~ --------liy-~~().c~-~"-~--'1.!12'_Sl_~beL~~~y.~I)!'.l1.~!~ __ +------------------------------------------------------------1 

~' 

". 

Material , particularly aggregates shall be sourced only from 
I icensed quarries . 
Quarries, which have occupational safety 
procedures/practices in place only, are to be sourced for 
materials and regular inspection shall be carried to ensure 
compliance of safety procedures/practices by quarry agenc ies 
subsequently. 
In case, unlicensed quarries are to be chosen for viable 

Quarries The selection of quarries and material 
selection will be the responsibility of the 
Contractor subject to approval of the 
Engineer. 

The Engineer will monitor and ensure 
appropriate implementation of mitigation 
actions by the Contractor. 
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Section 1: Preliminaries 

bC~ 

.,):'l 

Project Actions/ 

Environmental Contractor's Mitigation Measures 
 Responsibilities 


Attributes 

I 

f:::::::::::::::==:::::::::=:: ::::::=:~~~~Q;~~::~;~~~~:£g~;2:li~~~~:Qf~}i;;~?:~~i~~;;~~!ig:~~~~i.~;;~~::t:::::=::::::=::::::=:::=:=:=:::=::::=:::=::::::=:=:::j
All facil ities are to planned and implemented 

equipment like helmets, boots etc so that injuries to personnel 
Work Slles "All personnel in work sites shall have protective safety 

by the Contractor subject to approval by the 
are avoided. Engineer. 
No personnel should be allowed to work at site for more than 
10 hours per day. The Engineer will monitor and ensure 
Personnel who are likely to be exposed to noise levels appropriate implementation by the 
beyond stipulated limits shall be provided with protective Contractor. 
equipment I ike ear protectors etc and regularly rotated. 

l---------------------------J-~-----~::~~~;~l~~~;-~~;~~~~~~i~l!;_:t~:_~~:_I~_~_~__~~~~_~~~:~__~~~_ 
Contractor is responsible for ensuring 


Equipment and shall be regularly maintained. 

Construction 	 All equipment/vehicles deployed for construction activities 

provision of facilities subject to approval by 
Vehicles Vehicles/equipment deployed for construction activities shall the Engineer. 

be regularly maintained for smooth operation, a measure 
contributing to air quality and noise The Engineer will monitor and ensure 
Vehicles/equipment shall be regularly subjected for emission appropriate implementation by the 
tests and shall have valid POLLUTION UNDER Contractor. 
CONTROL ceniflcates Revalidation of certificates shall be. 
done once in a month. 
All vehicles deployed for material movement shall be spill 
proof to the extent possible. 
In any case all material movement routes sha ll be inspected 

1____________ ____________________ ~ --------9-~i!Lt~~~~-t_~_~~<I!:.s>lL~.!1 )'._~_<ei9_~!1.~~! _~Ri!~ ,_______________________+ _________________________________________________________ ~ 
The planning, and construction/up-gradation 

Drainage channels oil/ lubricant/hydrocarbon contamination of channel beds. 
Water resources & 	 Adequate precaution is to be taken to prevent 

of existing/new cross drainage structures 
Spillage if any, shall be immediately cleared with utmost roads are responsibilities of the Contractor 
caution to leave no traces . subject to approval by the Engineer. 
Channel beds are to be cleaned up and restored to its previous 
state after completion of construction. The Engineer will regularl y monitor and 
Adopting mitigati ve measures like construction of coffer ensure appropriate implementation by the 
dams , cessation of operations intermittentl y for limiting Contractor. 
turbidity, limiting hours of operation to day time hence 
recuperation of turbidity, strict prohibition of disposal of 
solid and liquid waste di sposal into waters etc, good sanitary 
and hyg iene practices on river beds etc can largely minimize 
impacts on water quality during rehabilitation/repair of 

1_______________________ ___ ______ ~ ---------~-~i9g~-~-~~E()s_~_~~_~,,~.!.~ ~_~().~E~?_______________________ .._._ .. _._.._.... _..+______________________________ _________________________________ ~ 
Borrow areas Borrow areas are to be demarcated with signboards. All Sourcing of borrowing materials and all

I " operational areas are to be access controlled . related activities like planning & deployment 
The top soil recovered from borrow areas are to be restored or of the most optimum number of vehicles 
to be used for turfing of embankment(s) of Project highway without disregarding the existing users in 
All equipment deployed for excavation shall have appropriate case of existing linkages and 
monitoring and control facilities to improve accuracy of construction/up-gradation of ex isting/new 
positioning and excavating depths . haulage roads subject to approval by the 

Engineer. 

out to minimise localised depressions and render a smooth 
profil e. 

I : 	 Scrapping and tamping of the borrowed areas sha ll be carried 

The Engineer will monitor and ensure 
appropriate implementation by theLimit operations to day hours only. Rotation of personnel 

should be considered to minimise exposure of noise levels Contractor. 

beyond limits. 
Provide protective gear like ear protectors if necessary to 
operating personnel are likely to be exposed to noise levels 
beyond threshold limits 
All equipment deployed shall be well-maintained and meet 
emission norms of diesel vehicles. 
Demarcate areas identified for operations and install 
signboards prohibiting unauthorised movement of local 
population . 
All borrow areas are to be re-vegetated. The side walls shall 

1----------- ___ h.~:::~..E~n!!~. ?J.()j)~ __ .____________ ._. ________ __ __ __ ._----------------------r------------------------------------------------------------­
Air Quality & Noise I " 	 All operational areas under project deve lopment like borrow Contractor is responsible for ensuring a 

areas, haulage roads, work sites, construction camp sites, hot occupationally healthy environment for all 
mix plants, etc are to be regularly monitored (at least ONCE personnel irrespective of category subject to 
in a week) for air quality parameters such as SPM, RPM , approval of the Engineer. 
S02, NOx, HC, CO etc. 
This will ensure identification of operations/areas of concern The Engineer will independently monitor 
with regard to air pollution Mitigation measures such water these parameters at least once a month 
sprinkl ing for dust suppression, permitting construction 
equipment/vehicles having POLLUTION UNDER 
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Section 1: Prelim inaries 

Project Actions/ 

Enviro nmental 


________~!!.r:~~_.II_t~L______ ~-- . --.-
Contractor's Mitiga tion Measures Res pons ibilities 

----- ----.------.----_______.______ .__.___.______.____.__.__ __.. _.______+__ _____ __.______.___......__.________.____._.__ ._______.__~ 
CONTRO L certificates will reduce work area concentration 
of air pollutants like RPM, S02, NOx, HC, CO etc. and 
therefore does not contribute to build up of pollutants 
Like for air quality, all operational areas under project 
development shall be monitored for noise levels representing 
all hours of a typical work shift. 
This will ensure identification of operations/areas of concern 

with regard to noise pollution. Operational areas include, 
work sites, haulage roads, hot mix plants , quarries, borrow 
sites etc. mitigation measures such provision of ear plugs, 
rotation of personnel, ensuring regular 
maintenancellubrication, limiting operations to day time etc 
~j!!.s_~!!~~in._I]Q~~_'_~~~~..!~~~'.1:Ij~_~~~_~/~~!~~h~_I.c:I.!!~l)j.t~ 

So il erosion and Measures to ensure embankment stabilisation including 
conservation selection of less erodable material , good compaction, re­

vegetation, placement of gabbions /riprap or any suitable 
measures around bridges and culverts etc are included in 
technical specifications and contract documents. The 
engineering measures for countering soil erosion , slope 
protection, drainage wherever required considered for project 
highway and detailed in Project design documents. 
Many of impacts on soil can be significantly mitigated by 
some of the following measures 

a) Minimising area of ground clearance only to the extent 
required 

b) Balancing the filling and cutting of earth to the extent 
possible 

c) 	 Avo iding creation of cut slopes and embankments which are 
of an angle greater than natural angle of repose for locally 
available soil type 

d) 	 Replanting disturbed area(s) immediately after disturbance 
due to construction has stopped and NOT after construction 

--H~~-Mi~~-Pla~~---------r--~-·--~~;£~~~-;~~~~~~ilb~-~;;~~-500~-;\~;~-f;~~--;-~~-i1-l~;;;;~-
seTtlements and preferably located on leeward side. 

As mentioned else where under this section all such 
plant/sites shall be located on barren/uncultivable lands . 
Diversion of cultivable/agricultural lands, shall not be 
allowed unless otherwise warranted by specific local 
conditions 

f-----------------------------f-.---------------------------------------------------------------------------__ 
Loss of Fertile soil Clearing operations within the right of way and at all places 

_____________________·___
Loss of access 

of operational areas like borrow areas, work sites, labour 
camps, construction of new/up-gradation of existing to new 
haulage roads, hot mix plants, storage areas etc shall 
consider preservation of fertile soil 
As a first option, topsoil should be restored to its initial place 
after the specific activity is completed for which the area was 
vacated, or for enriching some other place Iike embankment 
slopes for turfing/erosion protective measure. The topsoil 
can also be used for supporting re- plantation activities within 

_______t_·_·____~iRb!_~r:.~"a2',___.__.______ ._ ____._____._._....__._ __ .______.____ __.__ . 

The construction works shall not lead to temporaty loss of 
access from one side of project highway to the other side. 
Efforts shall be directed for minimising such situations even 
if it amounts to small deviation for project operations. 
The local people shall be taken into confidence through 
opening up of communication with local population and/or 
community leaders 

Location of The location of campsites , storage depots shall preferably on 
campsites, storage unproductivelbarren lands. 
depots, All fuel loading, unloading, storage areas shall be spill proof, 

+_______________.______.____________________________._______.__ j 
ErOSion control/embankment protection 
measures as governed by local site conditions 
shall be prepared by Contractor and subject to 
approval of the Engineer 

The Engineer will monitor and ensure 

appropriate implementation by the 

Contractor. 


Contractor is responsible for ensuring a 
occupationally healthy and hazard free 
environment for all personnel irrespective of 
category and also for communities in and 
around operational areas 

The Engineer will monitor and ensure 

appropriate implementation by the 


+_£:_Q!1.\~~.<:\<?L_______________________________________----­
Contractor is responsib le for ensuring a 
proper utilisation of fertile soil under 
approval of the Engineer. 

The Engineer will monitor and ensure 
appropriate implementation by the 
Contractor. 

Contractor is responsible for ensuring 
minimum disturbance to local populace due 
to operations and provide alternatives 
wherever access is temporarily disrupted due 
to operations and restore it as soon as 
possible and subject to approval of the 

Engineer. 


The Engineer will monitor and ensure 
appropriate implementation by the 
contractor. 

rContractor is responsible for ensuring 
suggested actions and subject to approval of 
the Engineer. 
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leakage proof and carried out on impervious/paved areas. 
The sites shall have suitable system to drain storm water, The Engineer will monitor and ensure 

sanitary facilities and shall not contaminate any near by appropriate implementation by the 

water courses/drains Contractor. 
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Section I: Preliminaries 

Project Actions/ 

Environmental 


Attributes 


Storage of hazardous 
materials 

Roadside amenities 
and service stations 

~ 

'~:' 
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Contractor's Mitigat ion Measures Responsibilities 

The site shall also have a system for handling any emergency 
_________~!!!l.~!!2.~l_!!!'.~Ji!!!.L~~.£.!2.~!2.~!!.~<;, _________ ________________________ _______ 

All areas intended for storage of hazardous materials shall be Contractor is responsible for ensuring a 
quarantined and provided with adequate facilities to combat occupationally healthy and hazard free 
emergency situations complying all applicable statutory environment for all personnel irrespective of 
stipulations category and also for communities in and 
The personnel in charge of such areas shall be properly around all operational areas subject to 
trained, licensed and with sufficient experience. approval of the Engineer. 

The areas shall be access controlled and entry shall be 

allowed only under authorization 
 The Engineer will monitor and ensure 

-- __'!PE!~p.!:L~!!:J.l!1.p)!~_~_~~!l~!]____________ ______-------------------------- -----------------------_._----._---------------_.­
The contractor is responsible for 


under project development shall have appropriate water, 

AII parking bays, service stations and rest places planned 

implementation of appropriate designs and as 
sanitation facilities and paved surface with facilities for directed by the Engineer. 
removal of hydrocarbon and oil & grease content. 

The Engineer will monitor and ensure 
appropriate implementation by the 
Contractor. 
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Section 2: Preliminary Works 

2.1. 	 Geotechnical investigations 

2.1.1. 	 Scope and purpose 

2.1.1.1. 	 Introduction 
These works cover all additional geotechnical investigations that are carried out during construction, and may, in the I'onn of 
observations and proper measurements, be studied even after completed construction, if the geological conditions and type of structures 
require so, and if so specitied in the design. As a rule, these addi tional works are carried out only if not perfonned during the designing 
stage, or if, in the course of works, unforeseen problems come up, and also for the purpose of the monitoring of construction contTOI. 

2.1 .1.2. Purpose 
The purpose of geotechnical investigations is: to verify assumptions given in the design; to determine differences between the type and 
the condition of soil (geological medium) during the execution of excavation works (for cuts, bridge foundation, retaining structures, 
drainage, tunnels, etc.), and the data obtained through investigations perfonned for the purpose of designing; to detennine necessary 
geotechnical parameters during and after construction (most frequently variable with time, climate, and hydrological conditions) During 
construction, these parameters are most often determined by tield tests, and also by laboratory tests on representative samples. The 
geotechnical control of quality of executed works during construction (quality of used geological-building materia ls and their 
incorporation into the works) shall be pert'ormed according to the quality requirements given for particular types of works (material for 
embankments, and compaction of embankments, both those made of earth, and those made of stone, etc.), and technical regulations, 
standards, and provisions set in the technical specitications. 

2.1.2. 	 Investigations Related to Construction of Embankments, and Slopes of Cuts and Embankments 

2.1.2.1. 	 Quality Control of Materials from Cuts and Borrow Pits for Construction of (Stone and Earth) Embankments 

2.1.2.2. 	 Sett lement of Soi l under Embankment 
Checking the soil under embankment (after top soi l stripping), its bearing capacity, geotechnical parameters, groundwater table, the need 
for drainage or other forms of drying out, i.e. measures for speeding up its consolidation under the embankment's weight. Checking the 
time now of the settlement of soil under embankment. Comparing the behaviour of the embankment during the construction with 
calcul at ion values given in the design. The need I'or interventions during construction and for alterations in the design. The occurrence of 
instability of soil and the embankment above it , caused by cutting and tilling, not specified in the design, and additional geotechnical 
investigations for the remedy of such stretches. 

2.1.2.3 . Checking Stability of Slopes 
Checking the stability of slopes (particularly those of cuts), and of the excavation of cuts and cut-and-tills. Detining the types of 
instability of slopes (the type of deformation, the shape and depth of sliding surfaces, groundwater table, and other innuences). 
Determining the parameters of shearing resistance in and out of the sliding surface, pore pressure and other hydraulic forces . For solid 
rock masses, checking the system of fracture (discontinui ty), and climatic possibilities of potential sliding surfaces. Shearing resistance 
along the discontinuity. 

2.1 .2.4 . Settlement monitoring 
The measurement, during construction, of vert ical movement (sett lement) and horizontal movement (sliding), particularly for high 
embankments built on soil of a low bearing capacity (compressible soi l). The control of devices for reducing settlement and hastening 
consolidation (vertica l drains, etc.). The measurement of horizontal movement for retaining structures. The measurement of changes in 
pore overpressure and moisture. 

2.1 .2.5. Control 
The control of work of drainage systems during construction (and particularly later on, after completed construction ). The control of 
forces in anchors, ifapplied in the construct ion of retaining and other structures. 

2.1.3. 	 Geotechnical Investigations During Construction 
For undertaking geotechnical investigations during construction, aside from exploratory drilling, tield tests are recommended as well : 
penetration (static and dynamic), Iield vanes, pressiometers, observation well s (piezometers) and non-destructive hardness tests. These 
tests are simple and easy to perform, provide a certain continuity in the depth of ground (which is particulalry important), and are easy to 
perfonn during construction. 

2.14. 	 Scope and Type of Geotechnical In vestigations During Construction 
The need t'or geotechn ical investigations during construction depends on the complexity of structure and ground, and cannot be predicted 
neither by scope nor by type. Nevertheless, the design should indicate some stretches that shall be investigated add itionally. Control 
observations and measurements on behaviour during construction (and later on) shall be indicated in the design and included in the 
Priced Bill of Quanti ties. 

The type and scope of geotechnical investigations shall be detined in the design of investigations, and control works, by type and scope, 
in accordance with the design , and shall be detined by the Engineer. 

The preparation of the design of investigations, and the execution of geotechnical works, in terms of rights and obligations, are stipulated 
by the Law on Geological Investigations, and as directed by the Engineer. 

2.1.5 . Records 
During construction, it shall be necessary to keep records and a summary of geotechnical investigations carried out during construction, 
for the purpose of control of performed works, as we ll as alterations and amendments of the design, all of which shall be submitted to the 
Engineer. 
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Section 2: Prel iminary Works 

2.1 .6. Legislation 
All these geotechnical works and investigations are stipulated in the current technical legislation, the Law on Geological Investigations, 
and the Law on Planning and Construction, the Rules about technical standards for designing and executing works of the foundation of 
building structures, and relevant SRPS (Serbian Standards) and shall be as directed by the Engineer. 

In special cases, when such investigations go beyond the scope of existing technical legislation and standards, or they are not available, 
the Engineer shall select a testing method, and decide the importance of its application , and issue instructions accordingly. 

2.2. 	 Setting out 

2.2.1. 	 Description " This work covers the setting out of road al ignment, all geodetic measurements related to the transfer of data from designs onto the site, or 
from the site into drawings, and the maintenance of set out marks on the site throughout the work process - from the commencement of 
works to the handover of all works to the Investor. The work also includes the taking over and maintenance of all submitted basic 
geodetic surveys and drawings, setting out on the site handed over by the Engineer on behalf of the Investor to the Contractor at the 
beginning of works. 

The scope of work shall fully meet the requirements of construction, contro l of works, statement of works, and other reasons necessary 

for the work. 


2.2.2 . 	 Handover and Taking-Over of Road Alignment 
The Engineer shall hand over to the Contractor a set out road alignment with al l necessary data in writing. The road alignment shall be 
set out on the site with all data in writing. The road alignment shall be marked on the site with wooden stakes, 4*4 cm, or iron wedges 
010 mm, or cut into stone with a carved cross that shall be painted with minium. Main marks shall each have a stake with a nail on it. 
On the right side of stake, looking in the direction of increasing chainage, at 450 angle, at the 20 cm distance from the stake, there is a 
small wooden board carrying the number of cross section, painted with minium on the top of it. The hand over procedure shall be carried 
out with a protocol on taking over. 

The Contractor shall survey the status of the site handed over together with the Engineer and take it as the agreed basis for all 
measurement. 

The road alignment is set out at spacing determined by terrain features , but not larger than 50 m. 

F.\
Service connections are set out along the edge of speed change lane, i.e. right along the centre line of the service. 	 m: 
The Engineer shall hand over to the Contractor traverse points on the site, each marked with a concrete pillar, 12* 12*50 cm, with a hole ~~ 
in the middle and a buried centre mark, or a gas pipe 01" in populated places, or on roads. In special cases, traverse points are cut in 
stone and marked with a cross. The traverse is tied to trigonometric points calculated according to the Gauss-Kruger, with tolerance 
values according to the rules for a traverse network of the I ,\ order. 

The Engineer shall hand over to the Contractor a drawing of the road alignment containing the following attachments: 
I. 	 Location plan , scale 1·1000, indicating the centre line, chainage, road alignment elements, and elements of drainage 

structures to recipients. The location plan also contains the sketches for the tying of main traverse points, including the data 
required for setting out. 

2. 	 Computations for main points, i.e. in electronic computation , the coord inates of main and auxiliary points with chainage, 
and the coordinates of apices. 

3. 	 The list of traverse points, i.e. apices, with their coordinates and topography. 
4. 	 The list of bench marks, with their height levels and topography. 

The Contractor shall , after the completion of subgrade, renew the road alignment (horizontally and verticall y) based on the sketch of 
setting out from traverse points. The accuracy of the renewed road alignment shall be checked by the Engineer. The centre line shall be 
renewed as well , before placing the finishing course of pavement structure. 

From the date of handover, the Contractor shall protect all traverse points and bench marks . If any data on the site become lost, changed 
(a traverse point, bench mark), the Contractor shall restore them at his own expense. The regularity of the point restoration process may 
be reviewed and checked by the Engineer. 

2.2.3. 	 Setting out Cross Sections 
The Contractor and the Engineer both have the right, if not satisfied with proposed cross sections from the final design , to repeat 
surveying, levelling or tacheometric, of cross sections - the ground line normal to the road centre line, and to design cross sections on 
scale I : I 00 (the same as in the design), however, all revisions shall remain subject to the final approval of the Engineer. 

For the slopes of cuts and fills , it is necessary to set out sections needed for construction with gradients as given on the cross sections. 

The section of a slope and the ground shall be defined by computation, taking into account the given changes of grade on slopes . Set out 
sections, as a rule, shall be made with laths, 2.4/5 cm, and small wooden wedges, 515cm, indicating the edges and gradients of slopes. 
For high cuts or fills, the cross sections may be spaced at not more than 50 m. The gradient ofa slope shall imply the line ofa cut or 1111, 
with top soil stripped, and without the curvature at the bottom or on the top of the cut. 

2.2.4. 	 Protection of Set Out Centre Line 
When the Contractor takes over a set out centre line, regardless of the conllguration of ground , he shall secure, on both sides, each cross 
section at such a distance from the end of cut or fill , to ensure its undisturbed position until the completion of construction. Each 
securing point shall be protected with a triangle made of laths 2.4/2.5 cm. A securing stake, 515 cm, shall have a nail and be painted with 
minium on the top. Each securing point shall be double levelled . 
Next to the triangle, to the left and right of the centre line, a small board sha ll be placed, with the minimum painted number of the cross 
section (in large digits), and its chainage below the number. 
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2.2.5. 
Section 2: Preliminary Works 

Control during Construction 
Throughout construction, the Contractor shall control the set out data on road alignment and restore all marks on the site all the time, 
regardless of the cause of damage . In case of any alterations to the design, the Contractor shall repeat all the works under 2.2.3. and 
2.2.4., if this would be necessary with the alteration in the design . The Contractor shall submit all setting out data to the Engineer for 
approval , and allow him to use all set out marks he may need . 

The Contractor shall not stan work until he receives the consent of the Engineer to the setting out control. Within three days of the 
Contractor's submission, the Engineer shall give such a consent or make an entry in the construction journal of the requirements that the 
Contractor shall have to meet for the purposes of being granted such a consent. 

2.2.6. Setting Out Structures 
The Contractor shall, based on data mentioned under 2.2.2., set out all structures according to his needs, but shall propose to the 
Engineer a setting out plan, with all necessary data in tenns of Sub-Sections 2.2.3. and 2.2.4. The setting out of cross sections, the 
securing of a set out centre line, and control shall be carried out under the same conditions as the setting out of road alignment, but 
adjusted to the construction requirements applicable for structures. 

2.2.7. Taking over after Completion of Works 
After the completion of works, the Contractor shall hand over the finally set out road alignment at the road centre line, and traverse 
points and bench marks in terms of Sub-Section 2.2.2. , while supplementing them with the data for structures. Cross sections shall be 
marked along the pavement edge. This shall be entered into a protocol on hand-over I taking over. 

i;:1 
2.2.8. Payment 

The staking works shall not be paid separately, but included in the offered price. 

2.3. Site Equipment 
Before the commencement of construction, the Contractor shall submit to the Engineer the organization plan (machines needed to 
execute the works, auxiliary structures and equipment, time schedules, etc.). 
The specified machines, auxiliary structures and equipment, and the entire organization of construction work shall enable the execution 
of works in full compliance with the design and these Technical Specifications, following the time schedule that will ensure a timely 
completion of works. 

The Engineer shall have the right to ask for alterations in the proposed organization plan, if such plan does not match the conditioned 
progress of works and technical specifications for the construction of this structure. 
The Engineer shall issue an approval for the commencement of works, as soon as he ascenains that the machines, auxiliary structures, 
equipment and devices specified in the plan are in place and ready for work . 
In the course of works, the Contractor shall keep the machines, auxiliary structures, and equipment in a good working order, in order to 
avoid any possibility of jeopardizing the agreed time and technical specifications for the construction of this structure. 

These works shall not be paid separately, but included in the offered prices. 

2.4. Removal of Shrubs and Trees 

':. 
..~: 

2.4.1. Description 
This work includes the removal of shrubs, up to 10 cm thick, felling of trees of any thickness, with pruning and cutting trunks to a 
specitied length, and the digging, pulling out and removal of stumps of new and previously cut trunks, and all other works that are 
needed because to technical conditions. The surfaces that need to be cleaned or uncovered shall be shown on drawings, or determined by 
the Engineer before the commencement of works. 

The clearing up or uncovering of surfaces shall include the clearance of surfaces from trees, shrubs, waste, and any other excessive 
vegetation, including the digging up of stumps, and the removal of roots and all other harmful materials left behind the removal of 
shrubs, trunks, and stumps. 

2.4.2. Procedure 
The removal of shrubs, trunks, and stumps shall be performed on all indicated, i.e. specified surfaces, and in those places specified by the 
Engineer for cenain trunks and stumps. 

The trunks for which the Engineer specities so, shall be left, and thus shall not be damaged. To prevent any damage to the trunks that 
will stay, other trunks shall be cut down so as to prevent such damage . If it is necessary to prevent any damage on other trunks or 
propeny, trunks shall be cut down carefully from the top down. Surfaces excavated for the road shall be cleared from all stumps and 
roots to the depth of 50 cm below the finished levelled surface, except on rounded surfaces of cuts and fills where they can be cut flush 
with the ground surface. 

{SI 

All stumps and roots to the depth of at least 20 cm below the future finished foundation soil , i.e. at least 50 cm below the roadbed shall 
be removed from the surfaces of foundation soil from which any non-bearing layers of foundation soil shall be removed, or those 
surfaces of foundation soil that will have to be tamped. 

Hol es from the removal of stumps and roots on the surfaces below future embankments shall be filled with eanh material and tamped 
well. Cut trees and stumps shall be hauled to appropriate places along the road alignment, so that they not interfere with the execution of 
works , and shall be delivered, with the quantity recorded, to the Engineer or any other person specified by the Engineer. 

2.4.3 . Measurement 
The cutting of shrubs and trees, the digging up, pulling out and removal of stumps of new and previously cut trunks, with all works 
mentioned under 2.1 and 2.2., shall be measured in meters of length of the final length of the constructed basic road alignment; this 
length also includes the works on regulation of water courses, local roads, etc ., i.e . they are not measured separately. 
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Section 2: Preliminary Works 

2.4.4. Payment 
The quantities defined under 2.4.3. shall be paid at a unit price given per I km of the road alignment from the negotiated Priced Bill of 
Quantities, and the price is a full compensation for all working procedures mentioned under 2.4.1. and 2.4.2. as needed to complete the 
works, and as approved by the Engineer 

2.5. 

2.5. I. 

Clearance of Site 

Description 
The work includes the excavation and dismantling of traffic signs, demolition of walls, demolition of existing pavement structures, 
removal of kerbs, demolition of fences, demolition of buildings, or any other similar obstacles, materials, or waste that would interfere 
with the execution of works in any way, or stay after the completed construction of the structure. The work exc ludes any removal of 
facilities in use, such as : power lines, or high-voltage and low-voltage lines, telephone lines and cables, water supply pipelines, 
cemeteries that need to be relocated or reconstructed, but includes parts of those facilities, such as foundations or parts of structures 
made of massive stone material, concrete, bricks, or similar, that need to be demolished after the relocation or reconstruction of the 
mentioned lines and facilities. This work, unless otherwise specified on drawings, sha ll include the removal of existing buildings that 
interfere with the work subject to the approval of the Engineer 

r 

2.5.2. Procedure 
The clearance of site works shall be performed on all designated or determined su rfaces, as approved by the Engineer, that need to be 
cleared for the execution of construction works, or for the sake of aesthetics of the immediate vicinity of the road, and on all surfaces to 
be used by the Contractor in the course of works. 

The digging up and dismantling of traffic signs, crash barriers , and other fences , marker posts , direction signs, kilometre marks , and 
simi lar, sha ll be performed so that all their components remain undamaged and reusable. For that purpose it is necessary to determine , 
before dismantling, and in agreement with the Engineer, which elements should be kept, stored and protected against deterioration, and 
which of them can be disposed of, i.e. eliminated. The place of storage shall be approved by the Engineer, and the Contractor shall 
temporarily store dismantled pieces, in the warehouses, accessible for transport, until the pieces are taken over by the Engineer The date 
of taking over sha ll be determined by the Engineer 

The demolition of walls and structures of any kind shall be performed in a way that ensures the least possible damage to adjacent 
structure, or agricultural land - crops, or the existing road. 

The removal of kerbs, demolition offences, buildings, and similar obstacles shal l be performed so that the mentioned obstac les are 
removed entirely and do not affect either the construction or quality of works, or the aesthetic appearance of the road and its 
surroundings. 

~ 
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Parts of any structures, various lines, installations, that need to be reconstructed for the sake of road construction, and that have 
foundations or massive structural parts such that they are impossible to dismantle or cut to be removed , shal l be removed in a similar way 
as other removal, i.e. site clearance works. 

The work method shall be determined by the Contractor and submitted for the approval of the Engineer, whi le observing all regulations 
of occupational safety, and preventing any damage to someone else ' s property. Any damaged caused due to the work shall be at the 
Contractor's expense only. All materials can be used for the contracted work, , except for the material that shall be taken over by the 
Engineer. Buildings sha ll be demolished in such a way to preserve the material as much as possib le. 

2.5.3. Measurement 
All this work, except for the demolition of entire buildings, shall not be measured separately, but included in the item covering 
excavation works, as its constituent part. The demolition of residential and economic buildings shall be measured in square metres of 
actually demolished floor surfaces of the buildings, as per their outside walls, and as approved by the Engineer. The removal of 
foundations of already demolished buildings shall not be measured separately, but included in the item covering excavation works. 

2.5.4. Payment 
All this work, except for the demolition of entire buildings, shall not be paid separately, but included in the unit price given for 
excavation work, thus taking that the Contractor received the full compensation for all work procedures mentioned under 2.5.2. , or 
needed to complete the works . 

The demolition of buildings (residential and economic) shall be paid at the unit price for I sq.m. of floor surface from the Priced Bill of 
Quantities and as approved by the Engineer. The price includes all works foreseen under 2.5.2. for the storage of demolished materials in 
a place approved by the Eng ineer, and the Contractor shall have no right to claim any compensation or addit ional payment for that. The 
demolition of facilities put up by the Contractor for his own needs shall not be paid, and they are at the Contractor' s expense. 

2.6. Preparation of Existing Pavement 

2.6.1. Description 
This work includes all phases for the preparation of existing pavement surface, if it is to be overlaid with a new pavement structure. 

2.6.2. Procedure 
If the existing pavement made of mechanically stab ilized materials is directly overlaid with a new macadam-type pavement structure, it 
shall be scarified at 25 cm spacing at most In other cases, the existing pavement shall be cleaned and washed, and its width levelled, 
before applying new layers. If asphalt layers are to be applied over the existing asphalt pavement , the pavement shall be thoroughl y 
cleaned from dirt, washed, and sprayed with emulsion in the amount of 150 grim'. If the existing pavement is made of cement-concrete, 
the preparatory procedure shall be performed according to a separate design . 

All procedures to be adopted shall be subject to the prior agreement and approval of the Engineer. t:£;" 
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Section 2: Preliminary Works 
2.6.3. 	 Measurement and Payment 


The measurement is performed in m' of scarifi ed, i.e. cleaned and prepared pavement, and as approved by the Engineer. 


2.7 . 	 Demolition of Existing Pavement 

2.7.1 Description 
This item includes the demolition of an ex isting pavement structure on surfaces specified in the design, or where directed by the 
Engineer, and the se lection, loading, transpon, and unloading of material at the dump site approved by the Engineer. 

2.7.2. Work procedure 
The existing pavement st ructure shall be demolished mechanically, layer by layer. 

Bulldozers, graders, loaders, etc. shall be used for demolition. For asphalt layers, hot or cold planing machines can be used, if the 
existing asphalt is to be recycled 

Material from each panicular demolished layer shall be gathered into piles and loaded onto trucks immediately, taking care not to mix 
different materials. 

Materials from panicular courses can be reused for the construction ofa new pavement structure, if they meet required quality criteria. 

When demolishing an existing pavement structure, the Contractor shall take care of existing installations, not to damage them (water 
supply, sewerage, electrical installations, telecom installations, etc.). Any damage caused due to breakdowns, or repairs of breakdowns, 
shall fall at the Contractor's expense. 

2.7.3 	 Measurement and Payment 
The measurement is performed in m' of demolished pavement structure as approved by the Engineer, including loading, transpon, and 
unloading of demolished material at the dump site that is to be approved by the Engineer. 
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Section 3: Earthworks 

3.1. Topso il Stripping 

3.1.1. Description, Scope and Contents of Works 
The work includes the stripping of topsoil obtained from bulk excavation on the road alignment and in borrow pits, and under embankments 
up to 40 cm thick , including transport or mechanical pushing to a roadside stockpile, within the road's right of way. 
All work shall be completed in line with the design, these Technical Specifications, and SRPS.U.E 1.010. If topsoil and soil suitable for being 
used as subsoil-foundation soil cannot be visually differentiated , the depth of the topsoil layer shall be determined in the laboratory by testing 
the organic matter content (JUS U.S 1.024, soil with organic content exceeding 6%). 

3.1.2. Execution of Works 
The stripping of topsoil , up to 40 cm thick, sha1l be performed wherever necessary to prepare the subsoil- foundation soil. 
Topsoil shall be stripped down to the subsoil - bearing soi l, as specified in the design and these Technical Specifications. All excavated 
material shall be stockpiled along the road alignment, out of the roadbed surfaces, in order to ensure that any later use of the material and 
access to it remain unobstructed. The haulage, i.e. pushing of material to stockpiles shall be performed carefully in order to preserve the 
quality of stripped topsoil for the later landscaping of slopes and green surfaces, as to avoid the mixing of that material with other non-topsoil 
material. Topsoil shall be stockpiled in such a way as not to jeopardize the stab ili ty of slopes and to enable the runoff of water. 

3.1.3. Measurement 
This work sha ll not be measured for payment, but any achieved thickness of topsoil shall be indicated on cross sections and submitted for the 
approval of the Engineer. 

.!t4.~! 
3.1.4. Payment 

The stripping and stockpi ling of topsoil , protection of stockpiles during the execution of construction and other works, including the clearing 
of the entire site after the removal of stockpiles are included in the offered unit price for bulk excavation and filling, and sha ll not be paid 
extra. 
If the measurements performed in the course of works show that the actual topsoil stripping is less than the designed amount, the excess 
topsoil and omitted excavation, or less topsoil and excess excavation, shall then be determined and calculated and submitted for the approval 
of the Engineer. 

3.2. Bulk Excavation and Hau lage 

3.2.1 Scope and Contents of Works 
The work includes any bulk excavation of all types of earth materials specified in the design, including the haulage, or pushing of excavated 
materials to IIlIs, stockpiles, or special-purpose stockpiles, depending on how the material will be used in the execution of works. These 
works include any excavation of cut and IIlIs, cuts, borrow pits, training of water courses, road detouring, and bulk excavation during the 
development of structures. All excavations shall be performed according to sections, described levels, gradients specified in the design , 
taking into account the required features for a purposeful use of excavated material , as spec ifi ed in these Technical Specifications. 

3.2.2. Regulations Applicable for the Execution of Works 
SRPS U.EI .OIO Earthworks in Road Construction. 

3.2.3. Execution of Works 
As a rule, excavation shall be performed with machines and other devices, reducing any manual work to a necessary minimum. 

Excavation in hard stone material shall be performed by mechanical drilling, deep and ordinary blasting, and re-blasting for larger rocks, ifso 
required for an intended use of excavated materials . It shall also be necessary to take into consideration mechanical pushing, loading of 
material , and transport to a place where it would be used, or to a stockpile, including unloading. All excavated materials shall be adjusted to 
the requirements for intended uses according to the design and these Technical Specifications, both for embankments and for processing into 
aggregates for the blanket course, and so on, and shall be sorted by quality,subject to the approval of the Engineer. 

All excavations sha ll be performed according to the sections, foreseen height levels, and specilled gradients as per the design and the 
Engineer's instructions. When performing excavations, it shal l be necessary to take necessary protective measures for full safety at work and 
ensure all necessary protection for existing structures and communications. 

In this stage of work, an efticient drainage of the roadbed shall be ensured . Work hindered due to the occurrence of water in drilling shall not 
be paid extra. 

Gradients of excavation slopes shall be developed as per the design and/or Engineer's instructions. That work shall also require the clearing 
of all inadequate places in rock material , which requires special protection and safety solutions, such as the stabilization of disturbed zones, 
pockets, caverns, water sources, etc ., if such works are not already envisaged within other works , such as, for instance: the protection of cut 
slopes in accordance with the conditions of soil material , geological findings , and other occurrences in excavations, which shall be taken into 
consideration by the Contractor in the course of works, because of which the Contractor shall have no right to the adjustment of unit prices. 

.-'i~,,:' 

During the execution of works, it is necessary to prevent any undermining, disbalance, or damage of excavation slopes specified in the 
des ign. The Contractor shall remedy each such case as instructed by the Engineer, without the right to claim an y compensation, or approva l 
of payment for larger or unforeseen works . 

For any excavation with the use of exp losives, the Contractor shal l hire trained and qualified specialists for such works, and also have a valid 
certillcate for that. When using explosives, it is necessary to act in compliance with applicable regulations for such works, ensuring a proper 
handling of explosives, and the protection of surroundings, structures, roads, and people. In blasting operations, in the same way as during 
the execution of excavation works , all impacts that would disturb traffic, people, and the environment, should be minimized by providing, 
among other things, all necessary tramc and safety signalling in accordance with a special approval issued by competent authorities, which 
should be provided by the Contractor and submitted for the approval of the Engineer. 
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Section 3: Earthworks 

If such disturbances occurred, the Contractor should eliminate them immediately at his own expense. 

3.2.4. 	 Haulage of Local Materials for Aggregates and Testing 
Before and during the works, all changes in excavation, i.e . in the quality of earth materials shall be appropriately sampled for the testing of 
their usability for applications for which they are intended. Compliance certificates shall be provided from competent authorities in te rms of 
the usability of materials from every major cut, or in places where local mate rials could be used for blanket course, concrete, and asphalt 
aggregates. If there is an intention to use excavated material s for such purposes, loose clayey layers shall be removed before blasting. and 
used for fills or stockpiled on a special place proposed and/or accepted by the Engineer. In that case, the Contractor shall , at his own expense, 
compensate for material for fills in the amount taken for other needs. The production of aggregates for concrete and asphalt from local 
materials is allowed only if their washing prior to use is foreseen. 

3.2.5. 	 Balance of Earthworks and Borrow Pits 
If, according to the balance of earthworks specified in the design, there is a lack of material on the road route, and the design does not deline 
any borrow pit in its proximity, the Contractor shall propose the location of borrow pits and request the approval of the Engineer. As a rule, 
all borrow pits shall be specified in the design. 

If the Contractor is of the opinion that there is a more favourable borrow pit for him than the one foreseen in the design, the Contractor shall , 
at his own expense, prove the quality and quantity of material , and based on that ask the Engineer to give his approval for the use of that 
borrow pit, and acquire the land at his own expense. 

Before starting to use the borrow pit, the Contractor shall submit to the Engineer , for approval , a proposal with the location plan and cross 
sections of the borrow pit according to which the excavation will be carried out, unless otherwise specilied in the design . 

::'.I~The location plan shall also have a place indicated for the stockpiling of topsoil and other unusable materials, and the method of final ~i~~ 
restoration of the borrow pit after its closure for use. 

Based on that proposal , the Engineer and Investor shall consider permission for its use. 

The Contractor shall ask in due time for any subsequent extension or deepening of borrow pits, in order to obtain the Engineer' s approval. 
All other expenses due to the works not covered in the Investor's approval for land use shall be at the Contractor's expense, including any 
indemnity for destroyed crops and soil , and for any other resulting damage to borrow pits and surrounding land. 
Before starting to use a borrow pit, the Contractor shall survey the ground together with the Engineer. These surveys, approved and signed by 
both parties, will serve as a basis for the calculation of used quantities of materials, taking into consideration the transport and distance. The 
Contractor shall prepare a proposal for the restoration of borrow pit after its closure for use. After obtaining the Engineer' s approval , the 
Contractor shall restore the borrow pit according to the approved plan (levelling and humification) . 

The opening and use of borrow pits shall be carried out properly, with necessary gradients, to ensure smooth runoff of precipitation and 
seepage water. This also prevents the waterlogging of materials in borrow pits , and makes eas ier the work in wet weather. 

The material proved as unsuitable for the construction of roadbed shall be removed . The Contractor shall form stockpiles where approved by 
the Engineer and/or foreseen in the design. Unless otherwise determined , excess materials shall tirst be used to extend the embankment and 
create parking places and belvederes. Places for such and other stockpiles shall be submitted for approval by the Engineer. 

Stockpiles shall be formed in such a way as to prevent landslide, and after the completion of works they shall be levelled and restored 
according to the Engineer's instructions. For all stockpiles not specilied in the design it is necessary to prepare a des ign at the Contractor's 
expense. 

For borrow pits and stockpiles specified in the design or by the Engineer, the Investor shall bear the costs of land acquisition or 
compensation, and the Contractor shall bear the expenses of compensation for destroyed crops and land out of the boundaries of borrow pits 
and stockpiles. 

For borrow pits and stockpiles determined at the Contractor' s proposal , al l buying, compensation, and similar expense, and all related 
expenses due to the change of location shall be borne by the Contractor, if the Investor has already made available a necessary borrow pit 
and/or stockpile. 

3.2.6. 	 Measurement 
The measurement of quantities for the calculation of excavation works shall be performed based on the actual volume of excavation, 
measured in an original natural condition , based on the measurements of cross sections after topsoil stripping, and after the final excavation 
within the design framework , and/or changes approved by the Engineer. Any quantities excavated in excess of the designed ones shall not be 
paid if they were caused by the Contractor's fault. The following criterion shall be adopted for the quantilication of different types of earth 
materials in excavation: 

According to cross sections, the quantities of particular types of earth materials shall be determined in the course of construction , in a 
percentage of the entire surface of cross section , which makes the basis for determining total quantities for each type - category. 

For the bulk excavation in mixed material , the categorization of excavations is obligatory, and, whether there is the Contractor's req uest or 
not, it shall be performed in due time, and, for finished excavation facilities , in the next month for the past month at the latest, and. for 
excavations performed in the current year, until the preparation of the statement for payment. " " 1~~~1 

The categorization of excavations shall be performed by the Engineer and the Contractor' s authorized representative . The Contractor shall 
prepare a protocol on its work, and based on accepted percentage values, through the protocol , the Engineer shall calculate categories and 
enter them in the Measurement Book (GN 200 is applicable). 

Lenses, nests, and caverns within certain types of earth materials , not in excess of I m', shall not be subtracted when determinin g the area 
and/or volume, but larger surfaces shall be subtracted from the areas of particular types. 
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Section 3: Earthworks 

Voids above I m' shall be subtracted. All excavated material used for any purpose other than for the embankment, and if not compensated for 
by the Contractor from a borrow pit, shall be subtracted when determining the quantity of total excavation mass . 

The excavation from borrow pits not used for the embankment shall be subtracted during the quantification. 

3.2.7 . 	 Payment 
The payment shall be made per m' of original natural excavation per unit price from the agreed Priced Bill of Quantities, separately for each 
type of earth material. This price includes topsoil stripping with stockpiling, protection, development, and clearing of slopes from all unstable 
blocks and slide, levelling of all excavated and adjacent surfaces, humification and grassing over the slopes, all works on excavation with 
loading, haulage, and unloading of material in places specified for its use according to the balance of earthworks - including the works under 
2.4 . and 2.5., and the Contractor shall have no right to claim any extra compensation for that work . 

STD given in the tender document (Contractor's Priced Bill of Quantities) is approximate, and serves for a temporary calculation of works. 
STD is the distance bel\veen the mass centre of earth mass in original natural state, and the mass centre of the mass after transport and 
according to the plan of earthworks. After the completion of all excavation works on the route and in borrow pits, the actual STD shall be 
determined, and according to it, the transport of masses shall be finally calculated, and/or the prices (estimate ±) from the Priced Bill of 
Quantities adjusted. For borrow pits and stockpiles, this unit price also includes works on the final development of terrain. The construction 
of berms shall not be paid extra, neither shall the quantities of works be calculated separately, since this work shall be paid within the price of 
bulk excavation and/or the price of fills , when, according to the design, berms are formed by filling and tamping the material. The formation 
of berms in case of fill ing and tamping the material is the same as for the horizontal parts of road shoulders. 
The extension of cuts for the sake of borrow pits shall be paid as the excavation in cuts. If borrow pits are located out of the road alignment, 
the volume of excavation from the borrow pits shall be calculated based on the quantity of fill in compacted state, performed from the 
material from a borrow pit applying the principle that I m) of compacted fill is equal to I m' of excavation in the borrow pit. If a fill is made 
from a cut along the road and from a borrow pit, it is necessary to make the till from the road excavation first, and then from the borrow pit, 
unless otherwise required by the Engineer. The reason for this is to accurately determine the volume of fill made from excavations along the 
road route, and the missing volume to be filled from the borrow pit. This shall be supported with evidentiary statements, both in the 
Measurement Book and in the design (cross sections). These quantities shall be determined by the Engineer applying the same procedure as 
for the categorization of bulk excavated materials. 

3.3. 	 Formation of Subsoil 

3.3.1 	 Scope and Contents of Works 
Subsoil is original natural soil on which the embankment is founded (constructed). The work includes tamping, scarifying, if needed to dry or 
wet natural soil in the thickness specified in the design (approximately 30 cm), or the improvement of soil of insufficient bearing capacity by 
applying geotextile or PVC foil. 

The regulations for the control of qual ity of materials are 

SRPS U.B 1.010 - Sampling 
SRPS U.B 1012 - Determination of soil moisture 
SRPS U.B 1.014 - Determination of specific gravity of soil 
SRPS u.s 10 16 - Determination of bulk density of soil 
SRI'S U.B 1018 - Determination of granulometric composition 
SRPS U.B 1.020 - Determination of consistency limits 
SRPS u.s 1.024 - Content of combustible and organic matter 
SRPS U.B 1.038 - Determination of optimum water content 

If the composition of soil - subsoil of embankment is such that an embankment cannot be constructed directly over it (saturated soils, slurry 
soils, soils of organic origin, and similar), before constructed the embankment it is necessary to prepare, i.e. rehabilitate subsoil in the way 
specified in the design, or as determined by the Engineer. 

Regulations for the control of quality for incorporation are: 
SRPS u.s 101 0 - Sampling 
SRPS U.s 1.0 12 - Determination of soil moisture 
SRPS U.s 1.016 - Determination of bulk density of soil 
SRI'S U.B 1046 - Determination of the modulus of compressibility 

3.3.2. 	 Criteria for Assessing Quality of Work 
Before starting the filling work , the cleared and levelled foundation soil - subsoil shall be compacted in accordance with the following 
req u irements : 

The required minimum % of density (degree of compaction) according to the standard Proctor procedure (and/or other methods): 
a) original natural soils composed of cohesive earth materials, 

with the designed embankment not higher than 2.00 m 100% 
b) original natural soils composed of cohesive earth materials, 

with the design embankment higher than 2.00 m 95% 
c) original natural soils composed of noncohesive earth materials, 

with the designed embankment not higher than 2.00 m 100% 
d) original natural soils composed of noncohesive earth materials, 

with the design embankment higher than 2.00 m 95% 
If the compaction of non cohesive materials is checked with the plate-bearing test, the same requirements 
shall apply as for embankments of corresponding height, as defined under 3.4.5.3. 
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Section 3: Earthworks 

The height of embankment is considered the height from the height level of prepared subsoil - foundation soil , to the height level of finished 
formation level (subgrade) , at its lowest part. 

Tests shall be performed each 40-50 m' of prepared subsoil. 

3.3.3. 	 Measurement 
This work is measured per m' of actually prepared subsoil as approved by the Engineer 

3.3.4. 	 Payment 
This work shall be paid per m' of prepared subsoil. In the case of replacement of material of poor quality in subsoil , the payment shall be 
made as defined under 3.4. 

3.3.5 	 Application ofGeotexti le and PVC Foil 

3.3.5. I. 	 Scope and Contents of Works 
Geotextiles are placed on foundation soil of insufficient bearing capacity, in order to improve its soil mechanics properties, and reduce 
remedial works. 

The functions of geotextiles are 

To separate the foundation soil from the embankment layers ; 

To ensure unobstructed flow of groundwater from the foundation soil in embankment and vice versa; 

To strengthen the foundation soi l in order to take over a portion of stress induced by embankment load; 

To prevent suffosion of fine particles of material in embankment due to the change in surface water level. 


~tI:' 
Before placing a geotextile it is necessary to level the ground, clear it from roots , large boulders, and sharp stones, and fill large depressions. 

The geotexti le is placed in such a way as to form an overlap of adjacent strips that is joined together The overlap is secured by placing small 
heaps of embankment material along it, at each I - 2 m, in order to prevent it from moving. The geotextile is joined together by sewing, so 
that those ends that are to be joined together are placed face to face and bent in the width 100 mm, with the seam parallel to the edge of 
joined surfaces at the distance of 50 mm from the edge. Seam strength shall be 50% of the tensile strength of geotextile. 

After completed joining, the geotextile shall be covered with the first layer of fill , so that vehicles run over the fill , not over the geotextile 
The filling is performed from the ends toward the centre, in order to keep the surface tight Its ends overlap the first layer and are covered 
with the next layer. 

3.3.5.2. 	 Acceptance ofGeotextile 
After the unloading of rolls on site, it is necessary to check their quantity, and whether they meet the technical specifications given in the 
design. 

3.3.5.3 . 	Storage ofGeotextile 
It is of key importance to ensure the protection of geotextile against damage before its placement Since the product is delivered in a 
protective shop packaging, it is necessary to check whether it is damaged, and if there are damages, these shall be repaired. It is particularly 
important to protect the geotextile against UV radiation and moisture. In contact with moisture, the geotextile (particularly unwoven) absorbs 
the moisture, sometimes even until the rolls become soft, which makes it impossible to check its weight and to place it, particularly at low 
temperatures . Furthermore, it is necessary to protect the geotextile from gening dirty with mud, because this will reduce its filtering 
properties. 

If the geotextile becomes damaged, the damaged parts shall be removed. 

3.3 .5.4. 	 Quality Assessment Criteria 
The geotextile rolls shall be arranged so that they could be checked and sampled for laboratory tests . 

Each roll shall bear the following data: 

Manufacturer's name 

Commercial name 

Production method 

Fabric composition 

Mass per unit of area 

Nominal thickness 

Roll dimensions and weight 


Aside from a general check on the site, it is also necessary to check the mass per unit of area, with the accuracy of up to 10 grim'. 

All other tests shall be perfonned in a laboratory, and they shall meet the following standards: 


Normal thickness 

Pore size 

Fi ltering properties 

CBR penetration 

Tensile strength 

Skidding in soil 


Samples are taken from each roll , and all tests are performed in compliance with IGS standards. 
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Section 3: Earthworks 

3.3.5.5. 	 Procedure 
Geotextile rolls have the same weight that mainly ranges from 75 to 150 kg. Lighter rolls shall be placed manually, and heavier ­
mechanically. 

~~ 

Ji: 3.3.6. Application of PVC Foil 
~ 

3.3.6.1. Scope and Contents of Works 
Waterproofing PVC foils shall also be placed under the embankment to prevent the penetration of water into the ground. 

3.3.6.2. Material 

Materials manufactured in our country are based on soft PVC, with a layer of unwoven PES textile. 


3.3.6.3 . 	Execution of Works 
The material .is supplied in rolls, 30-S0m. Two workers are needed for its placement. If one roll is not sufficient, another one is added next to 
it, with simple overlapping. The overlaps shall be 5-10 cm wide. It is joined with strips of lioplast 16 or PVC foil, with hot air, or by 
adhesion. 

3.3 .7. Measurement 

This work shall be measured per m2 of geotextile or PVC foil as approved by the Engineer. 


3.3.8. 	 Payment 

The work is paid at the unit price per square metre, according to actually executed works. 


3.4. 	 Construction of Embankments 

3.4 .1. 	 Embankmellls from Earth Materials 

~~ 
3.4 .1 I. Scope and Contents of Works 

The construction of embankments includes the filling, spreading, rough and fine levelling, wetting, and compaction of fill material, according 
to dimensions specified in the design. All works shall be executed in accordance with the design , these Technical Specifications, and SRPS 
U.E 1.0 10 - Earthworks in road construction. 

When constructing an embankment using dredged sand, the works also cover the humification of slopes in a 20 cm thick layer. 

3.4 .1.2. Material 

For the construction of embankments, all inorganic materials of specified quality shall be used. 


Organic waste, roots, turf, i.e. material that wou ld, in time, due to biochemical actions, change its mechanical and physical properties cannot 
be incorporated into embankments. 

The material for construction of embankments can be obtained from cuts on the road route, borrow pits, and by dredging sand from the Sava 
or Danube rivers "on site" or from a stockpile of dredged sand. 

3.4.1 .2. I.Regulations for Control of Quality of Materials 

SRPS U.BI.OIO- Sampling 
SRI'S U.B 1.012 - Determination of soil moisture 
SRPS U.B 1.014 - Determination of bulk density of solid particles 
SRPS U.B 1.0 16 - Determination of bulk density 
SRI'S U.B 1.0 18 - Determination of granulometric composition 
SRI'S U.B 1.020 - Determination of consistency limits 
SRI'S U.B 1.024 - Determination of combustible and organic matter 
SRI'S U.B 1.038 - Determination of optimum water content. 
SRI'S U.S 1.042 - Determination of California Bearing Ratio (CBR%) 

The determination of content of organic and combustible maner, as well as changes in soi l volume shall be resorted to only in specific cases 
(suspicious materials) 

3.4.1.2.2. Classification of Materials 
For the classification of materials for construction of embankmellls, a universal terminology according to the USCS and AASHO 
classification (attached tables) and the Casagrande plasticity chart will be used. 

3.4 .1.2.3. Preliminary Testing of Materials for Embankments 
When testing earth materials for their suitability for embankments, al l materials from cuts and borrow pits with cohesive soil, including 
cohesive materials in mixed materials, shall be tested. The following tests are necessary: 

Natural moisture 
2. Proctor test (Max . dry bulk density and optimum moisture) 
3. Granulometric composition, and degree ofnon-unifonnity . 
4. Atterberg's limits of consistency: liquid limit, nattening limit, plasticity index, and Casagrande frost criterion. 
5. Based on above mentioned, to determine the group index (Ig). I ;:~ 

These preliminary tests should be described through the design, in the soil mechanics report. 
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Sect ion 3: Earthworks 

3.4.1.2.4. Criteria for Assessing Quality of Materials before Incorporation 

Moisture of materials shall be such that during compression it is possible to reach the specified quality (close to an optimum); 
Minimum bulk density achieved in the laboratory applying the energy E=600 KN /m' should be: 

For fills up to 3 m 15 .0 kN /m', 
For fill over 3 m 15.5 kN/m' ; 

Optimum moisture lower than 25%; 

Liquid limit lower than 65%; 

Plasticity index lower than 30%; 

Degree of non-uniformity "U" not lower than 9; 

Content of organic matter lower than 6%; 


If an embankment is made of non-cohesive materials, the size of grain shall not be greater than 2/3 of the layer thickness, i.e. 40 cm, 

except in the final layer of the embankment where the largest grain shall not be larger than 10 cm. 


Only materials of proven stability in the roadbed can be used for embankments (dredged sand, ash , slag etc.) . 

When testing earth materials for their suitability for embankments, materials from every cut and borrow pit shall be tested , and at every 
change of material. Tests shall be performed on at least two samples for every type ofmaterial. 

When testing sands obtained by dredging for their suitability, the check shall be performed at every 50000 m' 

The mentioned tests shall be performed even if there are soil mechanics tests given in the design . 

3.4.1.3. 	 Haulage and Filling ~ 

The haulage and filling of materials over a prepared foundation soil , or on an already built layer of fill may start only after the Engineer has "', 
approved the lower layers. 

When constructing an embankment from dredged sand from a stockpile, the haulage of material shall not be performed over a rolled layer, 
but shall be dumped over the end. 

Every single layer shall be spread in the longitudinal direction, horizontally, or at gradient at most equal to the designed longitudinal 
gradient. Every single layer, in crosswise terms, shall have a two-sided or one-sided 4% grade. That grade is needed for the runoff of 
atmospheric water, due to which the surface of layer, when incorporating cohesive earth materials, shall be spread and tamped immediately 
(daily). 

Every single layer shall be filled according to the designed cross section. The approaching ways for transport vehicles shall be as uniformly 
distributed as possible all across the width of formation level. 

The height (thickness) of every spread layer shall be in compliance with the tamping effect by depth of the used tamping device, type of fill 
material , and segregation occurrences . 

If there are requests and possibilities for the construction of embankments in layers thicker than 30cm, the Engineer may approve such 
request if the Contractor meets the following requirements: on a trial section 30-50 m long, using mechanical devices for the compaction of 
embankments, to determine: thicknesses, mechanical equipment, number of passes, properties of material with the compaction moisture of '" 
every layer at five places, at least 2 of which are in the bottom half of the layer. The entire process of adopting the thickness via a trial section 
shall be subject to the approval of the Engineer. Based on results, the Engineer shall enter the necessary findings and give his instructions 
through the Building Journal. Any extraordinary expenses of the work on the trial section shall be borne by the Contractor, but the 
constructed layer, if on the road route and if the compaction is satisfactory, shall be accepted as constructed fill subject to the approval of the 
Engineer. 

Every type of material to be incorporated in an embankment shall be tested on the trial section. while adopting machines according to the 
procedure described in the previous paragraph. 

3.4.1.4. 	Compaction 
Every layer of embankment shall be compacted in full width with an appropriate mechanical device, while tamping, as a rul e, from the edge 
toward the centre. All places inaccessible for machines, or places where the use of heavy tamping devices would be unsuitable for other 
reasons (filling behind structures, retaining walls, etc.) shall be tamped with other suitable devices or methods. the use of which shall be 
subject to the approval by the Engineer. 

Every layer of embankment shall be wetted or dried to optimum moisture in compliance with preliminary tests, using the type of material that 

can be tamped to the required degree of compaction. If after tamping and quality control, the filling of the next layer is not undertaken 

immediately, but after a longer period, under different weather conditions, before filling it is necessary to re-check the quality of compaction. 

In such case, the work may start only when the test proves, once again, the quality of compaction. 


In case of the use of cohesive materials, when weather conditions make the compaction impossible, it is allowed to use other procedures, 

such as, for instance, stabilization, treatment, or replacement of materials that will be required by the Engineer, with the expense borne by the 

Contractor. When a risk of rain is present during the daytime, the Engineer shall , if needed, decide on the suspension of further filling work , 

~~ 


without any compensation of expenses . On an embankment made of cohesive materials, the top surface layer shall be levelled and rolled with 

a lightweight smooth roller (3-5 tons), so that the surface is at 2 - 5% grade on one side, smooth and free from detlections that could collect 

atmospheric water. Before filling a new layer, it is necessary to roughen such smooth surface in order to achieve better bonding between 

layers. This also applies for other major interruptions in works on the construction of embankments, due to the end of construction season, 

etc. 


Filling shall be carried out so that layers are, longitudinally, as horizontal as possible, and to avoid any sudden changes in height between 

layers of different height, constructing them at a gradient that could still allow a proper compaction work. 
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Section 3: Earthworks 

The tilling work shall be stopped at any time when it is impossible to achieve satisfactory results, particularly because of rain, high 
groundwater, or some other atmospheric disasters. The Contractor shall not have the right to any compensation on such grounds. 

Filling material shall neither be incorporated on frozen surfaces, nor on snow and ice. 

On any ground of a grade higher than 20°, fills shall be placed on stepped cuts about 2 m wide, cut into the terrain on which the embankment 
is constructed. Side surfaces of the stepped cuts shall be constructed at 2: I gradient, with a step grade of 4% and a downhill gradient. 

When the ground has a gradient higher than 30", the stepped cuts shall be made without any intermediate space, and when the ground has a 
gradient between 20 and 30°, a space up to I m wide shall be left between each two steps. The crossfall of stepped cuts in cohesive material 
shall be made with a 4% grade from the s lope (side of cut). If these works on the construction of steps are not specified in the design, they 
shall be determined by the Engineer, and the Contractor shall execute them. 

The tinishing layer of earth embankment, 50 cm thick, shall be made, if possible, using rock or gravel material from excavation on the road 
route. If this is impossible, then from excavation in a borrow pit, ifspecified so by the Engineer. 

If the pavement structure is not s ized with the finishing layer of rock material , and there is a possibility to achieve a more cost-effective 
sizing, the Investor shall have the right to make necessary changes, and the Contractor shall proceed according to the modified solution 
(earthworks balance and finished road level) The provisions given under 3.6. shall apply to everything else. 

3.4.1.5. Qua lity Control for Incorporation 

3.4. 1.5. 1. Regulations for Control 

SRPS U.B1.010 - Sampling 

SRPS U.B1.012- Determination of soil moisture 

SRPS U.B 1.0 16 - Determination of bulk density of soil 

SRPS U.B 1.046 - Determination ofmodulus of compressibi li ty with a round plate 


3.4.1.5.2.Criteria for Assessment of Quality for Incorporation of Cohesive and Mixed Materials with up to 20% Rock Material 
Description 

The requirements: minimum % of compaction per standard Proctor's procedures E=600 KN /m' 

a) Embankment layers, over 2.0m from the embankment bottom to the height of 2 .00 m below the pavement 95% 
b) Layers of embankments up to 2 .00 m high , and layers of higher embankments, from the formation bottom layer - subgrade, to 2.00 m 

below the pavement 100% 
c) For dredged sand 97% 

3.4.1 .5.3 . Criteria for Assessment of Quality for Incorporation or Non-cohesive Mixed Materials with over 20% of Rock Material 
A minimum required value of the modulus of compressibility (MC) for non-cohesive and mixed materials of different granulometric 
composition shall be determined according to the following criteria, with a plate, 030 cm. 

For mixed materials with 20-35% of 
rock materials MC = 25 - 30 MPa 
For mixed materials with 30-50% 
or rock materials MC = 30 - 35 MPa 
For mixed materials with over 50%of rock materials at optimum or close moisture MC = 40 MPa 

For coarse-grained crushed rock materials (grain size over 200 mm) and mixed materials, the control of compaction may also be performed, if 
needed , applying volumetric methods, or the modulus of compressibility (Standard SRPS U.B 1.046) 

\~. 

3.4.1.5.4.Humification of Embankment Slopes 
For an efficient protection of slopes of embankments made of dredged sand, atter the removal of loose non-compacted material for 
embankment slopes, the slopes sha ll be humifi ed with a 20 cm thick layer. Grass shall be sown on this topsoil. 

3.4.1 .5.5Scope of Regular Control Tests 
The compaction of embankment layers shall be tested at every 50- 100 m with two tests in the immediate vicinity, giving one result. 

The moisture of material shall be tested daily. The construction of the next layer may not start until the required quality of the previous layer 
has been proven and approved by the Engineer. 

If, in control tests, the Engineer determines major variation of results from the specified values, he may subsequently change the scope of 
testing. In agreement with the Engineer, the quality of incorporated layers may also be determined applying other accepted methods. In that 
case, the criteria of quality for incorporation shall be stated, along with the method and scope of testing, in agreement with the Engineer. 

3.4.1.6. Acceptance of incorporated material 
Every layer of embankment shall be subject to approval by the Engineer as specified under 3.4.1.5 ., in compliance with specified criteria. 

The Contractor shall remedy , i.e. eliminate, any identified defects with respect to the mentioned quality requirements to the full satisfact ion 
of the Engineer. 

3.4.1.7. Measurement 
The quantity of incorporated material shall be measured in m' of actually incorporated quantities within the project, excluding the topsoil 
layer on embankment slopes, but including the shoulder core, and as approved by the Engineer. 

i!~ 
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3.4.1.8. 	 Payment 
Quantities determined as per 3.4.1.7. shall be paid at agreed prices for I m' of incorporated fill material. 

The contract prices shall include all works on topsoil stripping, spreading, wetting or drying, compaction, constTuction of stepped cuts and 
tills, levelling of embankment slopes and shoulders with the accuracy of ±5 cm with respect to the designed embankment slopes, 
humification and grassing of slopes, and other works from this description, including all materials and labour, transpon and haulage, and the 
Contractor shall have no right to claim any extTa monies for the construction of embankments. 

Materials of poor bearing capacity (of poor quality) in subsoil shall be replaced with other materials with favourable soil mechanics 
propenies. The excavation of materials shall be paid per item of excavation of material of category III and IV, i.e. V and VI , if the 
replacement is performed using rock or gravel materials and if approved by the Engineer. 
The construction of embankments, when for the replacement of subsoil materials of category III and IV are used, shall be paid at the price for 
construction of embankment from materials of category III and IV increased by 20%, if the replacement is performed with materials of 
category V and VI or gravel material , the construction of embankments 
shall be paid at the price for construction of embankment using materials of category V and VI increased by 20%, subject to the approval of 
the Engineer. 

For the replacement of material of poor bearing capacity in the subgrade, at places of cut-and-fills and cuts, completely everything said for ~" 
the replacement of material of poor bearing capacity in subsoil , for the construction of embankment, shall apply. The excavation in subgrade 

~:\ 

R~~ 
and subsoil, for the sake of replacement of material , shall be paid at agreed unit price for bulk excavation on the road alignment in the 5~: 
corresponding category, subject to the approval of the Engineer. 

The calculation of tilling quantities shall be determined according to cross sections, and these quantities do not include the quantity of 
topsoil on slopes and shoulders. The calculation of filling quantities shall include the pan of embankment constructed in the place of stripped ~ 
topsoil in subsoil. The work on topsoil stripping and humification of slopes and shoulders is included in the unit price for the construction of 
embankments. If the topsoil stripping under embankment is in thickness greater or less than the designed one, evidentiary statements shall be 
used as a basis to calculate excess or omined topsoil stripping, i.e . excess or omined construction of embankment which shall be submitted 
for the approval of the Engineer. 

The construction of tinished layer according to 3.4.1.4. shall be paid at contracted unit price for adequate category (bulk excavation and 
excavation in embankment). 

3.4.1.9. 	 Construction of Embankments from Aerated Concrete (Gas-Concrete) Blocks 

3.4.1.9.I.Description 
On soil of insufficient bearing capacity, with low possibilities of accepting the load, the highway embankment could be made of materials 
lighter than the conventional ones: clayey-silty and sandy-gravelly materials. Among lighter materials that could be used to construct the 
roadbed is aerated concrete (gas concrete). 

3.4.1.92 Quality Requirements 
Aerated concrete (Gas concrete) is a material composed of: 


Sand with a high silicium oxide content 

Industrial ash and slag 

Calcium oxide, 

Cement, and 

AI powder 


The proponions of mentioned materials shall be such that the following physical/mechanical and resistance/deformability characteristics are 
obtained in gas concrete: 


Bulk density. . ...................... .4-5 kN/m' 

Percentage of pores with respect to 

sol id ingredients. . . ....... ..... .< 80% 

A verage compress ive strength 

(as per YTONG norm SB) .. . .. ..>IOOkN/m' 

Modulus of elasticity . .. ...... .. ... > 1700 MN /m' 

Water absorption < 8% ofvolume 


3.4.1.9.3 Execution of Works 
For the construction of roadbed, gas concrete is used in blocks, 2.00*1 .00*0.50 In. 

The construction of gas-concrete roadbed shall stan on a layer of sandy-gravell y material , min. 50 cm thick. 

The blocks shall be laid so as to achieve bonding between them both in longitudinal and transverse directions. Each gas concrete block shall 

be mechanically bound at 8 places with adjacent blocks using steel dowels, in order to achieve horizontal and venical stiffening, as specitied h 

in the design. The arrangement of blocks, as well s dimensions and shape of steel dowels shall be as given in the design. ~~ 


The gradient of gas concrete embankment slope shall be I: I. 


The slopes of embankment made of gas concrete blocks shall be protected with a layer of expanded clay, at least 25 cm thick. The laye r of 

expanded clay shall be topped with a layer of topsoil , 20 cm thick , and the surface shall be grassed, as described in this section. 


The top surface of gas concrete embankment shall be covered with a concrete slab, 10 cm thick , reinforced in the middle with a wire mesh 

0238*238. The concrete slab shall be made of concrete, class 30. Expansion joints on the slab shall be left at every lOin. The expansion 

system shall be performed as per the design . Below the surfaces of shoulders and (green) reserve, no concrete slab shall be constructed. A 
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specifically designed pavement structure shall be constructed above the slab. The reinforced concrete slab shall be cured according to the 
instructions given under item 5. 

3.4.1.9.4 .Measurement 
The work is measured in mJ of the constructed gas concrete embankment as approved by the Engineer. 

3.4. I.95Payment 
The price per I m-1 of placed gas concrete includes all work and material needed to construct this item, namely : 

Sandy-gravell y bedding 
Construction of gas-concrete embankment 
Facing of slopes with a layer of expanded clay 
Reinforced-concrete slab, 10 cm thick 
Steel dowels, etc. 

The price shall include the purchasing costs of materials, external and internal transport, and workmanship. 

3.5. Wedges along Structures 

3.5. 1. Description 
Wedges along structures are constructed in order to eliminate pavement deformations on the transition from the embankment to the structure. 

3.5.2. Execution of Works 
Deformations along a structure result, partially, due to the settlement of so il under the embankment, and mostly due to the settlement 
(consolidation) of subsoil. In order to make the subsoil settle as much as possible before the construction of pavement structure, wedges shall 
be constructed in one of the following ways : 

If the structure is completed before the construction of embankment, the wedge shall be constructed at the same time as the 
embankment. 

If the structure is not completed, and the embankment is being constructed, the embankment shall be constructed as close to the 
structure as possible, so that the subsoil could consolidate as quickl y as possible (See Section 8.4.5.2.3.). 

The size of wedge depends on the height of structure and length of transition plate, and accordingly, its maximum dimensions can be: height 
1.5 m, length in base 2.0 m, slope gradient 12, and minimum dimensions for wedges are: height 0.5 m, length in base 0 .8 m, and slope 
gradient I :2. Pipe culverts placed in embankments and cuts shall be constructed without wedges. 

The pavement structure on the wedge section and somewhat further shall be constructed as late as possible, due to the consol idation of 
embankment and subsoil. 

3.5.3. Material 
The materia l used for wedges shall meet the quality of material specified for the upper road base of the pavement structure, full y in 
accordance with Sub-Section 4.3 of these Technical Specifications. 

3.5.4 . Exec ution of Works 
The wedge shall be constructed in layers, up to 50 cm thick . The compaction of material by layers along structures is performed in the same 
way as the compaction of a layer in the pavement structure. Other materials shall be compacted according to requirements specitied in the 
design. 

3.5.5. Testing 

The testing of wedge compaction shall be performed as specified in Sub-Section 4.3. of these Technical Specifications. 

3 .5.6. Compaction Criteria 
A minimum compaction of layers on the finished layer is 70 MPa, and at every 0.5 m of depth , it falls by 10Mna. 

3.5.7. Measurement 
The measurement of quantities under this item shall be performed per cubic metres of incorporated materials, according to specifications for 
embankments and as approved by the Engineer. 

3.5 .8. Payment 
The payment is made at the contracted unit price that includes the procurement, transport, and incorporation of materials, and all finishing 
works , as for the construction of embankments . 

3.6. Replacement of Removed Soil of Insufficient Bearing Capacity 

3.6. I Replacement of removed soil of Insufficient Bearing Capacity with a layer of Sandy-Gravelly Material 

3.6.1 1. Description 
For the permanent stability of embankment, the material below the future embankment shall be replaced to the designed depth and as directed 
and approved by the Engineer. 

3.6. I .2. 	 Materials 
Material shall be in compliance with the intended use and meet the requirements set in SRPS U.B 1.0 18; B.B8.004, and B.B8.044. 

3.6. I .3. Execution of Works 
The excavation and transport of material shall be performed mechanically, and transported to a specifically designated stockpile. After the 
completed excavation , LlO 300 geotextile shall be placed over the levelled surface of excavation, and backfilled with sandy-gravelly material 
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to the ground level. After reaching the ground level , a finishing layer shall be placed using the material of the same qual ity, 0.40-0.50 cm 
thick (as per the design). Further works on the construction of embankment shall be executed using designed materials.. 

This section of embankment shall be constructed in a layer of 0.50 m of length , free from the presence of water in excavations (if present, it 
shall be removed) . 

Compaction shall be performed until reaching the modulus of compressibility M=75 MPa. 

3.6.1.4. 	 Measurement and Payment 
The works are measured in m'.and as approved by the Engineer. The price of works includes the pumping of water from excavation during 
the placement, the procurement, transport and placement of sandy gravel, the levelling of finishing layer, and the preparation for "carpeting" . 

The procurement and placement of geotextile shall be calculated extra and paid per m2 and as approved by the Engineer. 

The excavation of material , transport to stockpile, and levelling of stockpile shall be calculated as for bulk excavation. 

3.6.2. 	 Construction of Carpet from Sandy-Gravelly Materials 

3.6.2.1. Description I-
On the road route section where specified so, a layer of gravel- carpet shall be constructed. ~ 

~ 
On the road route section where soil of insufficient bearing capacity was replaced, the carpet shall be placed directly on the replaced sandy­
gravelly material. 

On the road route section where soil of insufficient bearing capacity was not replaced, and where specified so in the design, after stripping 
the topsoil , LlO plastics, LlO 300 type, shall be placed and topped with a gravel carpet, thickness as per the design, over which the 
embankment is constructed. 

3.6.2.2. 	 Materials 
The material shall be in compliance with the intended purpose and meet the requirements set in SRPS U.B 1.018; 8.B8.004, and 8.B8.044. 

3.6.2.3. 	 Execution of Works 
Topsoil shall be stripped mechanically and transported to a specifically designated stockpile. After completed stripping, L10 300 geotextile 
shall be placed on the levelled excavation surface, and covered with a carpet made of gravelly material. Thickness of layers is defined in the 
des ign and on cross sections. 

Compaction shall be performed until reaching the modulus of compressibility M=75 MPa. 

3.6.2.4. 	 Measurement and Payment 
The works are measured in m' .and as approved by the Engineer. The price includes all work on carpeting, including procurement , transport, 
and placement. 

For the .work on the stripping of topsoil , its transport to a stockpile, and the levelling of the stockpile, Sub-Section 3.1 shall apply. 

3.7. 	 Levelling of Ground 

3.7.1. 	 Description 
For better drainage and future landscaping it is necessary to level the ground. If it is a partially used and deformed ground , it shall be levelled 
by digging and levelling to the depth of I m, closing any cracks, and grading the surface to have slopes everywhere (without any depressions) 
in order to make drainage as efficient as possible. 

All levelling works shall be subject to prior inspection , agreement and approval of the Engineer. 

3.7.2. 	 Materials 
Materials used for levelling shall be those present on the site, by removing excess materials and transferring them to depress ions. 

3.7.3. 	 Execution of Works 
The works shall be carried out mechanically, and the leve lling shall be performed to the designed leve ls. Filled depressions shall be 
compacted using the same machines as used for excavation. 

3.7.4. 	 Measurement and Payment 
Measurement and payment shall be carried out per m' of excavated, levelled, and, using the same machines , compacted materials, and as 
approved by the Engineer. The price includes all expenses related to full execution of this operation. 

3.8 	 Monitoring Instrumentation 

3.8 .1 	 Introduction 

This section of the Specification describes the requirements for the installation and operation of monitoring instrumentation related to the 
construction of earthworks where this may be instructed by the Engineer. 

3.8.1 	 Definitions 

" Settlement gauges" - Measuring devices for vertical displacement of earthworks 
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Section 3: Earthworks 

" Inclinometers" - Devices to record horizontal displacements of earthworks by measuring inclinations of a flexible tube installed 
inside a vertical borehole 
"P iezometers" - Pore-pressure measuring devices. Most commonly the open hydraulic piezometer or standpipe. However for a 
short response time, closed or "constant volume" piezometers can be used. 

3.8.2 	 Instruments 

The Contractor shall provide for approval of the Engineer full details of the measuring devices and ancillary equipment that he intends to 
use together with details of authorised suppliers prior to the purchase of such equipment. 

3.8.3 	 Transport, handling and storage 

Transport, handling and storage of instrumentation equipment shall be carried out in accordance with the supplier's requirements. 

3.8.4 	 General Execution/ construction of the work 

Where req uired by the Contract or instructed by the Engineer, the Contractor shall supply and install earthworks monitoring instrumentation 
and shall provide details of the qualified staff who will record and report the results of such monitoring. 

The Contractor sha ll submit a programme and detailed proposals for installation of the instruments, the taking of readings and the periodic 
checking of the equipment for accuracy, for the approval of the Engineer not less than two weeks before he proposes to commence the work, 
unless otherwise stated in the Contract. 

The Contractors proposal shall include full details of the types of instrumentation, method and equipment for installation and plans and 
sections showing the geometrically coordinated locations of instrumentation. 

The Contractor shall ensure that any boreholes used to house instruments sha ll be kept free of any loose material before and whi le such 
instruments are placed . 

During the installation of instruments the Contractor sha ll ensure that such work does not damage the completed works . Should damage 
occur the Contractor shall submit his proposals for remedial works to the Engineer for approval 

3.8.5 	 Access for monitoring 


The Contractor shall provide suitable access to instruments for monitoring staff at all times . 


3.8.6 	 Protection of instruments 

Following the installation of instruments the Contractor shall carry out his works in such a way that instruments are not damaged. 

Instrumentation and/or boreholes with measuring devices inside them, shall be protected by three 100mmxl00mm wooden stakes, arranged as 
a triangle, 1.8m long, embedded in concrete footings at least 300mm deep, strip-painted in red and white, or any similar arrangement. The 
Contractor shall replace damage or missing stakes as soon as these are identified. 

3.8 .7 	 Reporting results 

The Cont ractor shall provide a full report of instrumentation monitoring once a month or as otherwise required by the Contract or by the 
Engineer. 

The report shall include but not be I imited to the following 

I) Details of the recording staff 

2) Description of the location of instrumentation together with supporting plans and sections. 

3) Date, time and weather conditions when the readings were taken. 

4) Condition of the measuring equipment and if damaged reasons for damage. 

5) Observed data from the settlement gauge, inclinometer or piezometer. 


3.8.8 	 Calibration of instruments 

When first installed, the instruments shall be calibrated and validated in accordance with the supplier's recommendations and the Contractor 
shall report the results to the Engineer. 

The Contractor sha ll carry out full calibration and validation of any instrumentation added or replaced during monitoring and shall report the 
results to the Engineer. 


The ContTactor shall carry out periodical checks on the accuracy of the instruments as stated in his agreed programme. 

:~: 

3.8.9 	 Measurement and Payment 

The supply, installation, operation and maintenance of the Monitoring Installations shall be based on the related items in the Bills of 
Quantities or as otherwise determined by the Engineer in accordance with the Contract. 
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Section 4: Dra inage 

4. I. Roadbed Drainage 

4.1. I Scope and Contents of works 

The roadbed drainage shall be performed according to details from the final design and Engineer's instructions, and includes: 

Construction of full drainage systems including outlets from the roadbed; 

Construction of sewer systems for draining cuts and cut-and-fills ; 

Construction of ditches (covered under 3.12.); 

Construction of gutters (covered under 4.1 0.); 

Regulation of water sources (covered under 3. 14.). 


4.1.2. Materials 

I All used materials shall be in compliance with JUS, i.e. relevant requirements from panicular Sub-Sections of these Technical {I 
Specifications, depending on the type of material , and the Contractor shall prove the usability of materials with prior tests which 
shall be submitted for the approva l of the Engineer. 

4.1.3 . Execution of Works 

4.1.3 .1. Excavation 

The excavation shall be carried out according to dimensions given on drawings from the final design and the Engineer's 

instructions. 


The excavation of channels also includes any strutting of trenches needed for the protection against co ll apse, and water pumping. 


Material excavated from trenches shall be used for backfilling and/or hauled to a place approved by the Engineer, which is included 

in the price of excavation works. 

4.1.3.2. Placement of Sand Layer 

Spreading sand over the trench bottom (excavation of sewers), below the bottom of inspection manhole, and below concrete 
elements for surface water runofT, shall be performed in thickness specified on drawings from the final design . Sand shall be free 
from organic matter, non-plastic, and with a maximum grain size of 10 mm. 

4.1 .3.3 . Construction of Bedding for Pipes
~;1 

The construction of a bedding layer from concrete or clay, under and around pipes shall be performed according to details given on 
drawings from the final design , wi th slopes from trench walls toward the pipe. The class of concrete is specified in the design. 

Clay material shall have characteristics of high-plasticity clay, and the moisture of material during placement shall be within the 
range of ± 2% of optimum moisture according to the Proctor procedure. Clay material shall be placed in 10 cm thick layers, and 
compacted at 95% using the Proctor compaction method. 

The bedding shall be laid only alier the excavation of drainage trench in full length and after its approval by the Engineer according 
to height levels and longitudinal gradients that shall match the designed ones. 

4.1.3.4. Pipe Laying 

Drainage pipes and connections, collecting pipes, and sewer pipes shall be laid over prepared bedding previously approved by the 
Engineer. Pipes shall be laid so that they lie on the same centre line and at the same gradient as specified in the design . 

Pipes can be made of concrete, plastics, or asbestos-cement ("'Sa lonite"). The type and size of pipe shall be specified in the final 
design . On the motorway section out of the protection zone of Belgrade water supply company, instead of pipes, a French drain can 
be constructed from concrete square prisms, as per the design . Drainage pipes shall be perforated on the upper half, and if this is not 
in compliance with the specified standards , the Eng ineer shall instruct the Contractor to redo perforation. 

The joints of drainage pipes shall not be sealed, except inlets into manholes etc. Sewer pipes shall be joined together with couplings, 
or by sealing joints in the way specified in the final design . Pipes shall be laid so as to prevent the accumulation of mud in already 
laid pipes. 

Sewer pipes used to carry away the content from collecting drainage pipes and/or shafts shall be placed according to details from the 
final design in appropriate dimensions and at appropriate longitudinal gradients. The construction of outl ets from the road bed shall 
necessarily inc lude the construction of concrete outlet end . 

If the drainage, in exceptional cases, shall be constructed in sections, not in full length, then the reference level shall be precisely 
defined for each section, and it is also necessary to ensure that the drainage system is buried in a water-impermeable layer in its full 
length . 

4.1.3.5. Fi lter material 

Filters above drainage pipes shall be constructed according to details from the final design. The granulometric composition of filter 
material shall depend on material around the drainage trench, and sha ll fully meet criteria applicable to filtering joints (JUS 
US4 .062 and Sub-Section 4.2. below). The Contractor may propose another solution as well . The quality of incorporated materials 
shall meet standards and these Technical Specifications for panicular filter materials. 
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Section 4: Drainage 

The drainage filter layers shall be compacted with lightweight compactors at 70% of the standard Proctor, in such a way as not to 
damage and displace laid drainage pipes. 

Particular types of drainage material shall be laid in layers, according to dimensions specified in the design. 

4.1.3.6. 	 Inspection manholes 

Inspection manholes (shafts) shall be constructed from finished concrete elements, or concreted in situ, according to details given in 
drawings from the final design, and the work covers: excavation, formwork , concreting (assembl ing), transport , procurement and 
placement of covers, and all other works needed to complete the job. The finished elements shall be fabricated with necessary 
branches as per position and dimensions, in order to avoid any subsequent boring. 

If subsequent boring occurs, the joints shall be performed in a good quality manner. Step irons shall be installed too. Foundation 
elements of prefabricated shafts shall be laid on a concrete bedding, and separate elements shall be fined over ' tongue and groove ' 
joints, while other joints may be sealed with a sealing compound. 

4.1.3.7 . Filling 

After the construction of the filter layer, drainage trenches shall be backfilled as specified in the design , after the approval of 
performed filtering fill by the Engineer. Rock used for filling shall be durable and meet the specifications given under 5.2 .1.1.20 . 

Drainage trenches shall be capped with clay or turfing, in order to prevent the penetration of surface water and accumulation of mud 
in the drainage system. 

4 .1.3 .8. 	 Placement of Clay Plug 

A clay plug shall be placed over the drainage system fully in accordance with details from the design , in order to block the 
penetration of surface water and enable the treatment of land in the zone of rehabilitation. It shall be made of local clay materials of 
good workability (medium plastic clays, loess, etc .). It shall be tamped in 20-30 cm thick layers, manually or mechanically, to 90% 
of bulk density of natural original material. 

4 .1.4. 	 Testing 

The quality of materials and finished products for all works under 3.7.3. shall be tested according to standards and provisions of 
these Technical Specifications. 

For prefabricated elements, before using them, the Contractor shall provide compliance certificates from Sub-Section 8.3.4 .1. of 
these Technical Specifications for the approval of the Engineer. 


Monolithic concrete shall be tested according to requirements specified in Section 5 of these Technical Specifications. 


All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the 

Engineer. 

4.1.5 . 	 Measurement 

Excavation shall be measured in m' of actually executed works in original natural soil , according to dimensions from the design and 
as approved by the Engineer. Excavation down to the subsoil level shall be measured as bulk excavation. 

Drainage pipes (together with connections), outlets (with outlet ends), sewer pipes, French drains, and inspection manholes shall be 
measured in m' Filtering, backfilling of drainage system and clay plugging shall be measured in m" in tamped condition . 

No measurement for payment purposes shall be made for the transport and haulage, reinforcement, strutting, water pumping, work in 
wet soil, formwork, scaffolds, bedding made of clay, concrete, or sand, joining of pipes and connections, strengthening, inspection 
manhole covers, trench turfing, since all these works are to be included in the unit price . 

4.1.6. 	 Payment 

Executed works shall be paid at unit prices from the Bill of Quantities for respective types of works and according to measurements 
from Sub-Section 3.7.5. The unit prices shall include the procurement of all necessary materials , all transport and haulage 
operations, and the entire work related to the completion of a certain item of works under 3.7.3. , and the Contractor shall have no 
right to claim any extra payment. Works that are not measured shall be included in contracted unit prices and shall not be paid extra . 

4.1.7. 	 Vertical Gravel Drains 020 cm 

4.1.7 .1 	 Description 

In order to speed up consolidation at places where soil is not to be replaced, vertical gravel drains - gravel piles are foreseen for 
construction to a depth indicated on cross sections. 

4.1.7 .2. 	Materials 

Materials shall meet the standards for building materials of the kind , according to JUS U.B 1.018 ; 8.B8.004, and 8.B8.044. 
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Section 4: Drainage 

4.1.7.3. Execution of Works 

Vertical drains shall be constructed using a 0200 mm tubing and a 350 kg drop hammer dropped from the height of 6 m. The tubing 
shall be placed in a vertical position with a gravel plug formed in it at its bottom end by light tamping. After that, the tubing - steel 
pipe, is hammered down through the fonned plug to reach the required depth. Then the plug is forced out with the same hammer, 
while pulling out the tubing, putting gravel into the tubing, tamping it, while constantly pulling out the tubing. The quantity of 
gravel is variable, depending on geological conditions, and amounts to at least that much gravel as may fit into the tubing in 
compacted condition. 

If plastic drains are envisaged, the Contractor shall recommend the technology and equipment that shall be subject to approval by 
the Engineer. 

The Contractor may also recommend another way to construct vertical drains within the contract price limits, and subject to the 
Designer's and Engineer's approval. 

4.1.7.4. 	 Measurement and Payment 

Measurement and payment shall be made in m' of constructed drains as approved by the Engineer. The price shall include all work 
operations, costs of equipment, and procurement and transport of materials needed to complete this item of works. 

4.2. 	 Filter layers 

4.2. I. 	 Description 

This work shall include the procurement and placement of rock or gravel material for filter layers that are built behind retaining 
walls, for drainage in places specified in the design , and for the construction of footways. The place of construction of filter layers 
and a required granulometric composition shall be defined by the Engineer as per the design, based on the granulometric 
composition of material in foundation soil. 

The entire work shall be executed in accordance with these Technical Specifications and dimensions indicated in the design. 

4.2 .2. 	 Applicable Regulations 

SRPS B.BO.OOI - Natural aggregate and rock; sampling 
SRPS B.B8.038 - Determination of muddy ingredients in aggregate 
SRPS B.B8.039 - Approximate determination of contamination with organic materials 
SRPS B.B8 .040 - Testing of sand contaminated with organic matter 
SRI'S U.B 1.018 - Determination of granulometric composition 
SRPS U.B 1.046 - Determination of the modulus of compressibility applying the round plate-bearing method 
SRPS U.S4 .062 - Construction of filter layers behind walls 

4.2.3. Materials 

The primary choice for filter layers are natural sandy-gravelly, sandy, or crushed materials. 

If using other materials, the Contractor shall submit to the Engineer a compliance certificate on the usability of such material for 
filter layers, and shall obtain the Engineer's approval in writing. 

4.2.3.1 	 Sandy-Gravelly Material 

This material may be composed of grains of gravel , sand, and filler material in such ratio that, depending on the granulometric 
composition of soil material , the requirements from Sub-Section 4.2.4 of these Specifications are mel. 

4.2.3.2. Mixed Material 

The mixed material shall be composed of grains of gravell y or crushed stone material that may be added, if needed, to natural 
material in order to obtain the granulometric composition as specified in Sub-Section 4.2.4. of these Specifications. The materials 
may be mixed during sieving, crushing, or on the site, as chosen by the Contractor. 

4.2.4 . Quality of Materials 

The materials for filter layers shall meet the following requirements: 

Not to contain any organic impurities 

The granulometric composition of filter material shall meet the following criteria: 

I . 0, /1 OKS' S 5 
2. 0 50"1 Ow' s 25 
3. 0 ,/1 0 ,,' ~ 5 
4 . 	 0 ,,"1 max d" 

0, /, D50", and D,,.. are the sizes of grains read from the grain size distribution chart for filter material , where the 
passabil ity through sieve is 15% and/or 50% of the total mass. 
0,,', D;,,', and D.,' are the sizes of grains read from the grain size distribution chart for foundation soil, where the 
passability through sieve is 15%,50%, and 85% respectively, of the total mass . 

max dp is the largest aperture on the perforated part of drainage pipe 
5. The granulometric line for filter material shall be approximately parallel to the granulometric line for foundation soil. 
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Sect io n 4: Drainage 

6. 	 For vertical filters, the granulometric composition of material shall be composed of one fraction that shall match the 
medium into which the material is to be placed Gravelly material for filter layers shall be tested, before use, according to 
the requirements set in these Technical Specifications, on at least three samples for each material. 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the 

Engineer 


4.2.5. Procedure 
".:, 

4.2.5.1. Source of Materials 

,', 
~,The Contractor shall notify the Engineer of any place from which the material for filter layer is to be obtained, inform him about 
~, 

necessary tests, and obtain approval from the Engineer to use the place. Borrow pits and quarries shall be first cleared in a proper 

way. 


4.2.52. Compaction of Materials 

4.2.52.1 Construction of Filter layer for Footways 

Before setting to construct a blanket course, it is necessary to perform a fine grading of the subgrade according to height levels 
indicated on cross sections with the accuracy of I cm, and final rolling of the graded surface to reach the required compaction as per 
the design and these Technical Specifications. 

The prepared subgrade, previously approved by the Engineer, shall be covered with a layer of sandy-gravelly material of required 

thickness. The spread material shall be compacted using appropriate equipment to the required compaction. 


The constructed blanket course shall be maintained within the designed profile and with required compaction until th e 

commencement of work on the next layer . 


4.2.5.2.2 . Compaction of Material in Other Filter layers 

After finished spreading of each layer of material it is necessary to grade it and then compact it in full width using appropriate 
equipment for compaction. 

All places inaccessible for compaction with a roller shall be compacted with other equipment for compaction 

The usability of equipment for compaction and the technological procedure shall be previously tested on a trial area, and the results 
shall be submitted to the Engineer for his written approval. 

4.2.53. Quality Control 

At the beginning of placement of filter material , it is necessary to check its granulometric composition and the granulometric 

composition of foundation soi I. 


Samples shall be taken at least at every 50 nt' of filter material , and obligatorily for every separate structure, regardless of the 

quantity of filter material. If there are any major variations in results, the Engineer shall increase the number of tests at the 

Contractor's expense. 


The compaction of filter layer shall be controlled on its surface, i.e . every layer shall be controlled, if possible. Control methods and 

criteria shall be defined by the Engineer depending on field conditions. 


The compaction of spread material for footways shall be performed with appropriate equipment at 95% compaction according to the 

modified laboratory procedure (2.75 MNmhn3

) . 


All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the 
.,'Engineer 	 '\~~I
',I 

A layer constructed below the specified standards shall be removed and replaced at the Contractor's expense. 

4.2.6. Measurement and Payment 

The quantity of placed filter material shall be measured per nt' of actually executed works within the project as approved by the 

Engineer, and for filter materials for footways the measurement shall be carried out per m' of the constructed layer in designed 

thickness, also as approved by the Engineer 


Payment shall be made at the contracted unit price per m' or m' of incorporated filter material. The contracted price shall also 

include all other expenses related to the procurement, placement, transport, etc., and the Contractor shall have no right to claim any 

other compensation for the final completion of works. 


4.3 . Drainage Ditches 

4.3.1 . Scope and Contents of Works 

This Section includes the works on construction of drainage ditches of difTerent structure, according to detailed design drawings, 

namely: 
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Section 4: Drainage 

a) Excavation for drainage ditches 
b) Lining of drainage ditches with concrete 
c) Lining of drainage ditches with stone: 

on sand bedding 

on concrete bedding 


d) Stabilization of drainage ditches 
e) Lining with prefabricated elements 
f) Humification and grassing. 

4.3.2 . 	 Material 

All used materials shall be of good quality and their functional performance in compliance with Yugoslav regulations and standards, 
as well as these Technical Specifications. 

4.3.3. 	 Execution of Works 

4.3 .3.1. 	 Excavation 

Ditches shall be excavated before stating the construction of embankment. The excavation shall be carried out precisely according to 
details from the design. All excavation surfaces, both the bottom and slopes, shall be flat and of required slope and grade, in order to 
prevent any collection of water or crumbling ofsoi!. 

All (manually or mechanically) excavated material shall be used for embankments or other panicular works, or transponed to 
stockpiles approved by the Engineer. 

It- weather or climatic conditions have an adverse impact on excavated surfaces, their lining shall be continued immediately. 

4.3.3.2. 	 Lining of Drainage Di tches with Concrete 

This work shall be executed as per the design , with construction joints made at every 3.0 m and fil led with sealing compound. 
Concrete shall be compacted by vibration, and the surface shall be homogenous, flat , and pore-free. 

4.3.3.3. 	 Lining of Drainage Ditches with Stone 

It is performed in a thickness specified in the design , at least 15 cm, on a 10 cm sand bedding, in compacted condition, covered with 
a layer of cement monar, 3 cm thick, on which rubble is laid. Joints shall not be wider than 2 cm and shall be filled with 1:3 cement 
monar. The work shall be executed precisel y according to detailed drawings and instructions from the design, and/or Sub-Section 
8.3.3. of these Specifications. 

4.3.3.4. 	Lining of Drainage Ditches with Stone over Concrete Bedding 

~N 	 Drainage ditches shall be lined with stone, in thickness as per the design , over concrete bedding, with joints tilled with 1:3 cement 
monar, which shall be performed according to detailed drawings and instructions from the design , and/or Sub-Section 8.3.3 . of these 
Specifications. 

4.3.3.5 . Stabilization of Drainage Ditches 

It is performed using 1:3 cement monar (30 I m'!, and local material (on the site); the layer shall be rolled, and then sprayed with a 
semi-stable bituminous emulsion (0.7 kg/m') . The bottom of ditch shall be of width as per the design, and its sides shall be secured 
with a dry-stone lining of thickness and width as per the design . Everything shall be performed according to detailed drawings and 
instructions from the design. 

4.3.3.6. 	Lining of Ditches with Finished Concrete Elements 

It shall be performed according to details from the design. The quality of concrete and finished elements shall meet the requirements 
from Section 5 of these Specifications. 

Concrete elements shall be laid over a sand layer according to elements from the design. Joints shall be tilled with a sealing 
compound . Sills for tixing shall be constructed as per the design. 

I-Iumification and grassing of ditches (those not to be lined) shall be carried out according to Sub-Section 3.11. of these 
Specitications. 

4.3.4. 	 Quality 

All finished surfaces of ditches shall be constructed according to the design, at required longitudinal gradients, crossfalls, and 
surface areas. The requirement is to ensure perfect drainage, and it is, therefore, not allowed to leave any uneven areas that would 
prevent water from running 00-, or cause the sedimentation of muddy materia!. 

Every layer of bedding and lining shall be of thickness in conformity with measurements from the design and these Technical 
Specitications, and no variation shall be permitted. 

4.3.5. 	 Quality Control 

The Contractor shall control the reference level and gradient regularl y to the full satisfaction of the Engineer. 

If these works are not executed according to the required quality, the Engineer shall instruct the elimination of defects at the 
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Section 4: Drainage 

Contractor's expense. 

Control tests shall be performed at every 250 m'. 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be subm itted for the approval of the 

Engineer. 


4.3.6. Measurement 

The amount of work approved by the Engineer shall be measured: 

~~ 
Excavation in cubic metres of actually excavated ditch as per the design , particularly by groups of different categories. t~; 
Excavation to the subgrade level shall be calculated as bulk excavation; J!: 


Lining in square metres of actually completed lining, measured in extended width and actual length as per the design and by 

lining type; 

Stabilizat ion in metres of length - m' of actually stabilized ditch as per the design . 
 Ji': 

4.3.7. Payment 

Quantities determined according to Sub-Section 4.3.6 of these Technical Specifications shall be paid at contracted unit prices for 

respective types of works, except for humification and grassing, which is included in the unit price of excavation . Furthermore, the 

unit price for the lining of ditches with finished concrete elements shall also include the fabrication of fixing sills (excavation and 

concreting) The unit price includes all works that are, directl y or indirectly, related to a full completion of works, i.e . to all 

materials, labour, transport, transfer, and everything else required for a full completion of works, and thus the Contractor shall have 

no right to claim any compensation for that work out of the contracted unit price. 


4.4 Closed Storm Sewer System 

4.4.1. Earthworks 

4.4 .1.1. Excavation Works 

Introductory Notes 

Open excavation works cover: 

a) Excavation of trenches applying a proper method according to the soil mechanics properties of the ground, including loading 
and haulage; 


b) Protection of trench walls ; 

c) Drainage of seepage and ground water. 


The works may be executed according to the approved and authorized: 

a) Final Design or Detailed Drawings (hereinafter. the design) containing appropriate longitudinal and cross sections with levels 

and necessary dimensions; and 


b) Construction organization plan that defines the method of excavation, including types of machines and equipment, organization 

of transport, technical solutions and approvals for any protection and security measure in th e zone of construct ion site. 


Excavation shall be performed according to gradients and dimensions indicated in the design or to the level and dimensions 

approved by the Engineer. 


Incorrect excavation shall not be accepted, and works caused by incorrect excavation shall be at the Contractor' s expense. Excessive 

or incorrect excavation (if the channel bottom level is deeper than specified in the design) shall be filled with gravel and compacted 

well with vibrosoil compactors, fully as instructed by the Engineer. 


Only when bedding is prepared in this way and approved by the Engineer, the next phase may start - construction of collectors . 

A trench for laying a pipeline may be excavated manually or mechanically. The width of trench is conditioned by the pipeline 
diameter and shall be at least 0.80 m. The trench bottom shall be excavated wi th the accuracy of +5 cm. For deeper excavation, in 
excess of 1.0 m, the trench shall be strutted, if required due to the stability of ground . Excavated material , used to backfill the 
pipeline after its assembly, shall be stockpiled on one side of the trench , protected against failure, and dumped at least 1.0m away 
from the edge of trench. The other side of trench is " reserved" for the stockpiling of piping material. As a rule, all piping material to 
be used (pipes, couplings, etc) shall be completed on the route before excavating the trench . 

The Construction Organization Plan shall ensure that traffic is diverted (for structures built in urban zones) to the unoccupied part of 
road. Access to all buildings shall be ensured in case of fire fighting, rescue of people, delivery of goods, etc. The Contractor shall 
take measures and ensure conditions that the usual traffic regime near the site is not disturbed longer than approved by the Engineer. 
Any material and other consequences of such disturbance of traffic sha ll be at the Contracto r' s expense, if he fails to observe 
adopted construction measures, procedures, and timing in the course of works. 

In his work programme, the Contractor for installation works shall foresee and coordinate all related works, both if he performs 
them on hi s own or with the assistance of other contractors. 

The Contractor shall be responsible for an ongoing coordination and execution of: 

a) main works on installations, and 

b) related works - relocation of all types of installations, protection of structures, reinstatement of pavement, etc. 
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Section 4: Drainage 

When excavating the trench, the Contractor shall take care of any circulation of traffic that may cause a collapse of trench and 
jeopardize the safety of workers . The Contractor shall take special measures for full safety at work on all sections of the excavated 
trench to the full sati sfaction of the Engineer. 

If the trench is excavated in the zone of existing installations (power supply, telecom, gas, hot water, water supply, and sewerage), 
the routes of which are not specified on the site, before the commencement of works it is necessary to define their position by 
digging up across the route. The uncovered installations shall be surveyed geodetically, and the data shall be submitted to the 
organization in charge of their maintenance, i.e. organization that will synchronize the existing and designed installations. The 
excavation of trenches shall stan on checked sections following the adopted method, and subject to the Engineer's approval. 

Regardless of requi rements based on which the Contractor shall obtain the approval for every work plan, arrangement of machines, 
and progress method, the Contractor shall bear the so le responsibility for the work method, good performance, a timely completion 
of work, and for safety and protective measures during the execution of works. 

These Technical Specifications regulate only major issues that define the method and quality of excavation work. Any other issue 
not specified herei n is subject to relevant technical nonns, standards , regulations, and rules, and the approval of the Engineer. 

Categorization of Excavated Material 

This description adopts a unique categorization of soi l, such as "excavation in soft ground", and covers all excavation works in soi l, 
clay, debris, river load, decomposed rock , and other similar materials in which the Contractor may excavate mechanically or 
manually. Excavation in so ft ground includes all round stones and sol id blocks found in original natural material, not exceeding 
0.75 m' in vo lume . 

The catego ri zation in excavation work may be defined by mutual agreement in a protocol , with a mandatory presence of the 
Engineer. 

The Engineer shall inspect the bottom of excavated trench, and cenify that by making an entry into the Building Journal. 

Shoring and Protection of Working Cross Section 

The Contractor shall shore and strengthen the excavated surfaces of the trench as stated in the design and these Specifications. 

The Contractor shall, fully in accordance with regulations, shore and strut the sides of trench using boards, beams, and wedges for 
trenches deeper than 1.0m. Shoring shall be such as to meet requirements from the Law on Safety at Work, i.e. shall be 100% safe 
for life of people working in the trench. The degree of trench protection depends on the material in which the trench is excavated, 
and on its strength. The trench shall be protected with horizontal and venical planks fixed with lateral beams and strutted with round 
timber. Formwork shall "stick out" from the trench at least 0.20m. Eanh thrown out shall be protected against collapse. 

Spacing between planks shall not exceed 1.50m. Ladders shall be used to climb down to the trench, and all excavations shall be 
protected with fencing. Evety day, before the commencement of works, formwork shall be checked, and any defects removed 
immediately. The check shall be thorough after heavy rainfall and longer interruptions in work. Findings shall be stated in the 
Building Journal. 

The Contractor shall advise the Engineer if he finds the approved type of shoring inadequate for so il conditions, and the Contractor 
shall check and change the shoring within 12 hours or as otherwise directed by the Engineer. 

The Contractor shall be responsible for the stability of structures and safety at work, and if there is a hazard of caving in , the 
Contractor shall take appropriate protective measures. 

The Contractor shall control , maintain, and renew shoring, to the full sati sfaction of the Engineer. 

Depending on geotechnical and hyd rogeological conditions, an assessment shall be carried out by the Contractor in order to 
determine the lype and strength of shoring, and a maximum time allowed from the moment of excavation to the time of shoring, and 
this assessment shall be submitted for the approval of the Eng ineer. 

Blanket Course 

For pipes to rest better, and to achieve more uniform load all along the pipeline, it is necessary to construct a blanket course. The 
blanket course shall be prepared carefully and made of sand sp read all across the trench, with 10 cm thickness for pipelines up to 
500 mm, and 20 cm thick for pipelines over 500 mm. Sand shall be free from stones, or any other objects that might damage a 
pipeline or its insulation. The blanket course shall be compacted mechanically, and where this is impossible, by standard hand 
compaction. 

Disposal of Materials 

Excavated materials sha ll be disposed of on locations approved by the Engineer. The disposal shall be performed in such a way that 
stockpiles are always dewatered and levelled. Their slopes, just as stockpi les themselves, shall be stable. The disposal of material 
sha ll not cause any landsl ide of the ground on which the stock piles are located, or of the surrounding ground. In case of a landslide 
of the surrounding ground due to a careless disposal of material , the Contractor shall take, at his own expense, all remedial measures 
instructed by the Engineer. 

Sometimes, the Contractor shall also dispose of excavated material on temporary locations approved by the Engineer. After the 
completion of planned works, when there is no more need for a temporary disposal of excavated material, the Contractor shall haul 
all remaining material to permanent dump sites and level them in a way approved by the Engineer. 
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Section 4: Drainage 

Transport of Pipes 

When taking over pipes, each delivery shall be checked carefully to determine whether it is complete and undamaged or not. 
Damages on pipes are usually caused by mishandling during transport and unloading. Pipes shall be unloaded and reloaded under a 
constant control of a qualified person, particularly assigned for that task. Pipes shall be stacked on a completely flat base, in the 
shape of a prism. 

Pipes and all fittings and couplings shall be stored so that their inside cannot become dirty. It is necessary to take care that pipes do 
not become dirty with: soil , mud , oils, grease, paint, and similar material. When loading and transporting pipes, it is necessary to 

~, 
(i.'
t:~ 

take care that they are not drawn over the loading surface of a transport vehicle or over the ground. The contractor for assembly 
work shall observe instructions given by the supplier of pipes, as well as the way of handling piping material during transport and 
storage. 

When storing pipes, they shall be stacked so that they lie on a flat ground in their full length . Rows of pipes shall be supported 
laterally. An alternate arrangement of sockets will ensure that each particular layer of pipes rests almost completely. Rubber seal 
rings shall not be exposed to sunrays for a longer time. 

4.4.1.2. Sidefilling and Backfilling of Pipelines 

Backfilling works include : 

a) Taking over of material from a stockpile of excavated material , or from a borrow pit, and 
b) Backfilling of trenches , applying appropriate procedures for incorporation of material. 

Backfilling works on the remaining part of a trench shall be performed in accordance with specifications given in this Section, 
drawings, or as instructed by the Engineer 

Joints on a pipeline shall remain uncovered in order to be checked during trial pressure testing. The Contractor is particularly 
warned not to start the backfilling of trenches before all test pressure checks have been performed, and before concrete in anchor 
blocks and structures (inspection manholes , overflow and other structures) on the pipeline has achieved the required strength 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the 
Engineer 

If the securing of transition or permanent points hinders (prolongs) the execution of works, then , subject to the Engineer's approval , 
it is allowed to secure these points on a temporary basis. 

After completed test pressure checks and securing permanent and transition points. the backfilling shall be resumed with material 
that shall not contain stones larger than 5 cm. 

Gaps between the pipeline and the trench wall shall be filled with sandy material in layers up to 25 cm thick , and compacted. The 
layers shall be spread and compacted mechanically or applying other approved methods, alternately from the left and right side of 
the pipeline. 

The compaction of a spread section shall meet the specified compaction requirements, particularly on road sections, and on sections 
in the green belt 

Embankments above pipelines shall be constructed in layers not thicker than 30 cm, with proper mechanical compaction . Filling 
material shall be taken from a stockpile of excavated material or a borrow pit, if in compliance with requirements for specified 
compaction. Only inorganic material free from topsoil and muddy components may be used . It is necessary to achieve the 
compaction Me=39.2N/mm' ~:~~ 

Backfilling on road sections shall be performed with gravel , in accordance with requirements for renewed pavement The layers 
shall not be thicker than 30 cm, and it is necessary to achieve the compaction of Me=60N/mm' A backfilled layer shall be spread 
longitudinally in the entire trench width , and compacted immediately. 

The compaction of spread material shall be checked regularly, registering the test results. 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the 
Engineer 

The compaction of incorporated material shall meet specified compaction requirements , both on road sections and in the green belt 

Haulage of Excessive Excavated Material 

The haulage of excavated materials includes loading, transport of excavated material to a stockpile approved by the Engineer, 
unloading of material, and levelling of the stockpile. 

4.4.2. Groundwater Drainage and Pumping 

During the execution of works, the Contractor shall drain and pump water in order to ensure a smooth execution of works. The 
drainage of foundation pit and/or trench shall be performed using hand pumps or mobile pumps. Within the Construction 
Organization Plan, the Contractor shall enclose a drainage plan. In the preparation of plan, gravity drainage shall be used wherever 
possible. If this is impossible to manage, the Contractor shall construct drainage channels to a shaft (collector) and a system of 
pumps for the removal of water from the shaft (trench). 
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Section 4: Drainage 

In the project organization study, the Contractor shall shall propose a groundwater drainage and pumping system that shall be 
I';:;: submitted for approval by the Engineer before the commencement of works. 

The amount of water not exceeding 15 I/s on the entire section (or a certain location) shall be considered as nonnal innow, and the 
drainage of this amount of water shall not be paid extra, but be included in the unit price. 

The amount of water in excess of 15 lis, measured on the control point inlet, shall be paid within special items of works. 

The Contractor shall maintain installations and pumping facilities so that, at any time, they can remove water in amounts up to 30 
I/s. 

4.4.3 . Assembly Work 

Before unloading it is necessary to check if pipes are in good condition. 

Unloading, as we ll as relocation , lowering of pipes into a channel, and pipe laying shall be performed using appropriate cranes, 
trench digger, loaders, or equipment for precision lifting (all this depending on the diameter and material of pipeline), thus excluding 
any damage to the pipeline. It is not allowed to lay pipes by jerking them or dropping them to fall down freely. 

Cables and ropes shall be used to hang pipes. Pipes shall not be unloaded and placed into the trench with a longitudinally inserted 
rope or with several pipes in one grip. 

4.4.3 .1 Pipe Joining 

F;:t 
Spigot-and-socket and ogee joints, along with a sea ler (rubber ring) make a structural whole of the pipeline. 

Sealing rubber rings are of solid structure and made of material resistant to chemicals and aging. They are delivered together with 
pipes. 

When joining and sealing, it is necessary to take care of the following 

Only clean and dry sealers may be used, and sealing surfaces on the socket or free end shall be cleaned and dried. 

A sealing ring shall be placed straightened up (untwisted) and uniformly stretched at the very end of the free end of pipe. 

Before joining, a pipe hanging from the unit for pipe transfer and laying shall be straightened horizontally and vertically 

(according to the pipeline alignment) and carefully brought to an already laid pipe (sealing surfaces shall not be damaged at any 

cost). 


4.4.3.2 Testing of Pipeline for Water-Tightness 

The hyd raulic testing of sewerage (i.e. test ing of pipeline for water-tightness) shall be carried out after the assembly of pipeline, with 
the trench partially backfilled 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the 
Engineer. 

4.4.4. Sewer System Structures 

Inspection manholes shall be constructed in places of hori zo ntal and ven ical transitions, at joints of two and more pipes, and on 
straight sections if they are longer than specitled. They are built from reinforced concrete pipes - finished prefabricated rings (and a 
cone-shaped segment, I.Om long, at the end), 01 OOOmm, with incorporated step irons and a reinforced concrete ring and cast iron 
cover 

Inside wall s of inspection manhol es are plastered with cement mortar and trowel finished. The bottom of inspection manhole is at 
the level of the lowest pipeline and half-round gutters are constructed in it for joining all pipelines that run into that manhole . 

To construct an inspection manhole, it is necessary to dig a round hole, I.sOm in diameter Trench sides shall be almost vertical 
(51), so that in case of emergency, the excavated trench could be strutted. The bottom of trench shall be covered with gravel, in a 10 
cm layer, and, on top of it , a bedding made of lean concrete (concrete class MB 15), 10 cm thick. 

4.4.5 MEASUREMENT AND PAYMENT 

Works on water supply and sewerage shall be executed fully in accordance with the Design that has passed technical control and 
agreed Bill of Quantities and subject to the approval of the Engineer Integral part of the agreed Bill of Quantities is complete des ign 
including specifications for materials, bill of quantities and all necessary details and drawings. 

All works shall be carried out according to the Engineer's instructions, and no changes or major phases (such as backtilling of ditch , 
checking of pipes and installations) shall be carried out without him. This Bill of Quantities and specifications for giving over and 
execution of works are integral pan of the construction contract. 

Un it rates for these items of work in Bill of Quantities are the Contractor's selling prices and they include : 

a) 	 All necessary preparatory and final works that include high-quality and fully completed job. 

b) 	 All costs of execution of works: labour, material including distribution , equipment, formworks and scaffolding, prefabricated 
elements, assembly costs, transport, setting, as well as all other costs according to the valid regulations for price structure. 
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Section 4: Drainage 

c) 	 The Contractor is obliged to perform, at his own expense, testing of pipes, installations and sanitary facilities in accordance with 

the existing technical regulations: water supply shall be tested on pressure set and submitted for approval by the Engineer, and 

sewerage tested with gauge pressure not less than 1.5 m. 


The Contractor is obliged to perform, at his own expense, disinfection of all pipeline installments, water supply, as well as test 
analysis of water upon completion of works, which shall be stated in construction diary with documentation on water analysis 
attached. Only after this, technical control and taking over shall be carried out. F, 

It shall be necessary to create committee report on control of water supply and sewerage system in the presence of th e Engineer, and b 
the representative of the Employer. 

d) 	 Excavation costs include excavation of ditches with parallel vertical cutting of side ends and bottom of ditch, all accompanying 

works on protection from sliding or atmospheric waters, pumping of atmospheric or underground waters, planning of excavation 

and filling, backfilling, compacting of land in layers of20 to 30 cm, transport of the remaining soil (up to 100 m) with spreading in 

place approved by the Engineer, compacting and planning of the same, setting out of ditches and other. 


e) 	 Measuring and payment of concrete shall be made up to the lines shown in drawings, in a way described in these specifications and 

subject to the approval of the Engineer. 


In measuring for payment of concrete, all openings with cross section area greater than 400 cm' shall be rejected. 

Payment of concrete shall be made per cubic meter in accordance with the unit rates given in the Bill of Quantities. These unit rates 

shall include costs of labour, all material , equipment, formworks and scaffolding and all other direct or indirect costs that must be 

made in order to finish work on proposed items, and all fully in accordance with the provisions of these technical specifications, 

regulations and standards. 


Unit rates for reinforced concrete shall also include 5 cm thin layer of lean concrete, concrete class MB 15, that shall be placed on 

surfaces that are not solid and plane enough and on which concreting is to be carried out by using reinforced concrete. 


Measuring and payment for item supply and construction of reinforcement, shall include only those quantities of reinforcement 
that are really incorporated into concrete, in accordance with reinforcement plans and as approved by the Engineer. 

Payment for supply and construction of reinforcement shall be made per kilogram in accordance with the unit rates given in the Bill 

of Quantities These unit rates shall include costs of supply and transport of reinforcement, bailing wire, bar supports and other 

necessary material , cleaning, cutting, bending, construction, welding and all other costs related to the supply and construction of 

reinforcement. 


Unit rate per one ton or kilogram for reinforcement of 01 2 mm shall also include bars whose diameter is 012 mm . 

If works are executed with material that does not meet technical requirements from design or Engineer's approval , the Contractor 
shall repeat these works again, at his own expense, without right to ask for reimbursement. 

Upon completion of works or, as instructed by the Engineer, during certain phases of work, the Contractor is obi iged to bring 

structure into proper condition for use, as well as to backfill and plan all ditches and holes , clean all structures, installations, devices 

and parts. 


All works are included in main items and shall not be paid separately. 

The Contractor is obliged to maintain all executed and constructed structures, installations, devices and parts until they are taken 
over and to provide necessary protection. This shall be included in the unit rate. 

4.4.6 TECHNICAL SPECIFICA nONS FOR PVC PIPES 

Material for PVC pipes and joints is mixture of non-plasticized PVC and C= IOMPa with necessary additions. 

Physical chemical properties 

0 specific weight I ,3S- I ,45 g/cm' 


0 tensile strength 30-60 MPa 


average densiry 1,40 glcmJ 
0 

longitudinal extension coefficient in 11K SOx10-6 
0 

heat conductivity 0,16WlKm0 

surface resistance 	 >10" n0 

water absorption 4 mg/cm' 


Quality of products and qualiry control conditions are detined by SRPS C6.502 and SRPS C3 .5 I I standards. 


Type of pipes used depends on place of installation, quality of soil and type of ground, loading and other conditions. 


Placing of sewage pipes and joints is allowed without special static evidence under followin g conditions 


Under traffic areas or areas that are only temporary exposed to the traffic of light vehicles minimal cover layer should be O.S m. 

0 

-;;::--:- ~"",., 

'tIN ). 

. ', . ',' \ 

.. e\~ 
" . , " ',' ..) \ ~ 

3451733 

I 



Section 4: Drainage 

Under non-traffic areas or areas that are only temporary exposed to the traffic of light vehicles minimal cover layer should be 
O.S m. 

1':. On placing into the ground under buildings, cover layer over the socket should be at least 150 mm. If loadings due to built-in 
!i:!.1 structure parts cannot be avoided, protective pipes shou ld be placed. 

On placing into the channels of minimal width, cover layer should not exceed 6 m, while on placing under embankment into 
the very wide channels, that layer should not exceed 4 m. 
Soil for tilling shou ld have nearly following characteristics S:520,SKN/m'; S:522,5KN/m'. 
Placing in areas of underground waters is allowed only under condition that erosion of filling material is prevented. Erosion 
shall be prevented by placing pipes in filter layer of gravel or in concrete. 
If there is a departure from these norms, it is necessary to make calculation of bearing capacity for pipes where standard 
conditions for filling and compacting (DIN 4033) shall be provided, which means that in the area of pipeline from the bonom 
of channel 10 at least 30 cm above vertex of pipe, following compacting values shall be achieved: 
97% density of non-dig soil for non-cohesive soil 
97% density of non-dig so il for cohesive soil. All compaction values shall be proved during construction 
Filling in area of pipeline (from the bonom of channel to at least 30 cm above pipe) shall be done by using non-stone material 
that can be compacted. Filling material which is in direct contact with pipe may be taken from excavated channel but first it 
needs to be cleaned from coarse material. Compacting around pipes shall be carried out by using manual or hydraulic 
equipment. Each time material shall be filled only up to the vertex of pipe and compacting shall be carried out only at sides, 
and never in the pipe area. Material shall be compacted all until good side support for sewage line is obtained. Filling above 
pipe vertex shall be carried out in layers so that higher layers compact lower ones. 

4.4.7 TECHNICAL SPECIFICATIONS FOR PEHD PIPES 

By using technology of spiral rolling and poly then of high density (PEHD) the following can be produced:I 
h" 

0 profiled pipes [with sockets] ~J 
0 full wall pipes [without sockets] 

0 arch rings 

0 Prefabricated elements and manholes 
Poly then of high density is thennoplastic mass on base of ethylene homopolymer and addings . In construction of pipes, PEHD 
designed for extrusion with addition of soot as UV stabilizer is used. 

Physical chemical properties 

o density 0.945 g/cm' 

o elasticity module SOO H/mm' 

o coefficient of linear extension 1.3 - 2.010.4 Wi 

o heat conductivity coefficient (at 23"C) 0.35 - OAO W/mK 

Quality of products and quality control conditions are defined by EN ISO 9969 standard. In accordance with the mentioned 
standard, depending on ring stiffness, pipes are classified in six classes according to the ascending loading. Ring stiffness is a 
measure that provides information on loading limit at permissible deformation of3%. 

Pipes produced by using spi ral rolling technology provide full homogeneity of wall and absolute non-porosity. In order to achieve 
~I that entire pipeline keeps these properties, technology of connecting pipes by extrusion welding has been developed. 

Resistance of PEHD pipes on aggressive medias is such that enables their successful use in : 

o pipel ines for transport of industrial waste waters, 

o foul main sewers and sewers of general system, 

o vent pipelines, 

o outlets located at the bottom of the sea and 

o chimneys for waste gases. 

PEHD pipes have following characteristics: 

0 they are lightweight which allows significant savings in transport, manipulation and construction , 

0 great resistance on aggressive medias, 

0 great corrosion resistance, 

0 excellent physical properties which means longer serv ice life (of pipes and joints) and low maintenance costs, 

~~:~ 0 smooth inner surface which reduces flowing friction, 
,'I'~ " 0 great abrasion resistance which means longer service period, 

0 possibility of construction and servicing in all weather conditions from (-40 "C to +SO"C) 
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Section 4: Dra inage 

4.4.7.1 C hemical resista nce of p ipes 

It is well known that plastic masses are corrosion proof and that their chemical resistance is good 

~' 
~t,; 
o 

However, in contact of working material with pipe wall different processes may occur, such as liquid absorption (swelling), 
extraction of soluble parts of material (shrinking), hydrol ysis, oxidation or other. Behavior ofPEHD pipes is explained in DIN 8075 
- addendum I. 

4.4.7.2 Transport a nd stockpiling 

Due to great resistance on impacts and deformations and because of smaII weight, PEHD pipes do not require demanding procedures 
of transport and stockpiling. Even on low temperatures, below O'C, they are elastic enough and res istant on impacts . 

In spite of all, it must be taken care that pipes are stockpiled on even surface and that they are not in contact with sharp objects, in 
transport or at stockpiling place. 

Pipes should be placed on surface at full length . 

4.4.7.3 Insta lla tio n method 

Installation of pipes must be carried out by qualified workers under professional supervision. 

In installation of pipeline it is necessary to obey general guidelines for placing of pipeline in ground, and which are defined by EN 
1610 standard. 

'1..1t 
,~ :~\ 

It is necessary to have a good preparation of subgrade (thickness is IScm) from sand or other material that can be compacted and 
that does not contain grains larger than 20 mm. Compactness of material around pipeline must be 95% according to Proctor. 
Compacting shall be carried out in layers of 20 cm and up to the % of outer pipe diameter. Testing has shown that compacting of 
material with adequate vibrating equipment is much better than manual compacting. If formwork for bracing of channel is being 
placed then compacting of gravel must be carried out after removal of formwork also. 

In order to protect pipe from mechanical damages, it is necessary to cover it 30 cm above pipe vertex with material that does not 
contain coarse stone, groge or similar. That part of ditch may be filled with excavation material if does not contain material that 
possibly might damage the pipe . 

4.4.7.4 Con necl ing p ipes 

For connecting pipes, method of extrusion welding is used. This method insures fully watertight connection. 

Welding locations must be protected from strong solar radiation, wind, dust and temperature below +5 "C. 

During excavation of ditch, the Contractor must take care on traffic flow that might cause cave in of ditch and endanger safety of 
workers. The Contractor is obliged to undertake special measures for full protection and safety at work on all sections of excavated 
ditch . 

If the ditch excavation is being carried out in the area of existing installations (electric lines, te lecommunication lines, gas lines, heat 
Iines, as well as water supply and sewerage system ), and their routes are not marked on the terrain, before start of works on route 
position of these installations must be established by cross wise digging. Discovered installations shall be surveyed and data shall be 
submined to the company responsible for maintenance of these installations, which means that reconciliation of the existing and 
designed installations shall be made . On checked sections excavation of ditch shall start in accordance with the accepted working 
method and subject to approval by the Engineer. 
Notwithstanding requests according to which Contractor must have approval for each programme of works, arrangement of 
equipment and method of progress, only the Contractor is responsible for working method, high-quali ty of works, completion of 
work within agreed period and for safety and protection measures during execution of works. 

These technical specifications define only major items that specify method and quali ty of work on excavation. For everything else 
that is not stated here, corresponding technical norms , standards, regulations and rulebooks are valid. 

4.5 Relocation of water supply and sewerage systems 

4.5.1 DESCRIPTION OF THE WORKS. 

Works on water supply and sewerage systems by which parts of pipeline or other elements of system are being relocated shall be 
fully executed in accordance with construction design that has previous ly passed technical control and approved by public service. 
Integral part of agreed Bill of Quantities is complete design with material specification, bill of quantities and all necessary detail s 
and drawings. 

Works shall be executed according to the Engineer's instruction , without which no changes or major phases (such as backfilling of 
ditch, testing of pipes and installations or other) shall be carried out, and with approval of public service's representative . This Bill 
of Quantities and conditions for takeover and execution of works are integral part of construction contract. 

Unit rates for these items of work in the Bill of Quantities are Contractor's selling prices and they include: 

All necessary preparatory and final works that include high-quality and fully completedjob. 
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Section 4: Drainage 

All costs of execution of works: labour, material including distribution, equipment, formworks and scaffolding, prefabricated 
elements, assembly costs, transport, setting, as well as all other costs according to the valid regulations for price structure. 

The Contractor is obliged to perform , at his own expense, testing of pipes, installations and sanitary facilities in accordance with the 

@ existing technical regulations: water supply shall be tested on pressure set and submitted for approval by the Engineer, and sewerage 
tested with gauge pressure not less than 1.5 m. 

The Contractor is obliged to perform, at his own expense, disinfection of all pipeline installments, water supply, as well as test 
analysis of water upon completion of works, which shall be stated in construction diary with documentation on water analysis 
attached. Only after this, technical control and taking over shall be carried out. 

It shall be necessary to create committee report on control of water supply and sewerage system in presence of the Engineer and the 
representative of the Employer and representative of public service responsible for these systems. 

Excavation costs include excavation of ditches with parallel vertical cutting of side ends and bottom of ditch , all accompanying 
works on protection from sliding or atmospheric waters, pumping of atmospheric or underground waters, planning of excavation and 
filling , backfilling, compacting of land in layers of20 to 30 cm, transport of the remaining soil (up to 100 m) with spreading in place 
approved by the Engineer, compacting and planning of the same, setting out of ditches and other. 

4.5.2 MEASUREMENT AND I'A YMENT 

Works on water supply and sewerage shall be measured fu ll y in accordance with the Design that has passed technical control and 
agreed Bill ofQualllities and subject to the approval of the Engineer. 

Unit rates for these items of work in Bill ofQualllities are the Contractor's se lling prices. 
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Section 5: Slope Protect ion 

5.1. Boring, and Installation of Anchors 

In order to protect the face of excavation and excavated slopes, and their interaction with the surrounding hill mass, it is required to 
apply "Sn" anchors (rock bolts) . These anchors are partially pre-tensioned and embedded in cement mortar. The tensioning force is 
20% of a minimum force in the anchor that is specified in the design . 

a) For the excavation front , SN anchors, R(IJ25, L= 4.0/ 6.0m, R<IJI9, L= 3.0m are foreseen . 
A minimum force in anchors is foreseen to be 85kN . 

b) For excavation slopes, SN anchors R(IJI9, L= 3.0m/4.0m, R(IJ 19, L = 250m are foreseen . 
A minimum force in anchors is foreseen to be 55 kN , and 35 kN for 2.5 m long anchors. 

The pre-tensioning force is 10-20 kN and is, most often, applied to the anchor with a torque wrench, and represents a control of an 
embedded anchor. 

Foreseen anchors are made of ribbed steel R<IJI9 (25) , with a thread L= 15 cm, and a pointed or bevelled tip for easier penetration 
into the borehole, through mortar. 

The contact between the anchor and the primary lining or excavated slope shall be achieved over a (steel) plate, 160 x 160, d = 10 
mm thick . The length of anchors is specified in the design 

The holes for anchors shall be bored in dry. 

The borehole diameter: 

Mind=4lmm 

Max d = 51 mm 


After finished boring, the borehole shall be cleaned with compressed air in order to remove dust and fractions of rock mass, and then 

[;:;.~;::' wetted before the injection of mortar, i.e. insertion of anchor. I f an anchor is not to be inserted immediately into the borehole, it shall,:::!I be closed with a proper plug. 
'::::.1 

An SN anchor is formed by driving a steel rod into a borehole of a larger diameter filled with 1:2 cement mortar with the addition of 
an accelerator. 


Anchors are installed mechanically, applying a special equipment for mechanical installation of anchors, or using a creasing 

hammer. 


Thick cement mortar - pudding consistency - (water-cement mortar 0.3-0.35) shall be injected into the borehole by inserting a 
rubber hose to the end of borehole, keeping it lightly in place until the grout from the borehole forces it out completely. 

A plastic plug shall be used to close the borehole, to prevent the grout from leaking out. 


Before the mortar hardens, an anchor plate shall be placed on prepared bedding, which is then pressed to adhere to the rock (primary 

lining) by tightening the nut to achieve the required pre-tensioned force. 


The anchor shall be protected against corrosion in its full length (it shall be embedded in cement mortar or in shotcrete) 


Pull-out tests are obligatory for anchors and shall be carried out in compliance with the Swiss standard SIA 191. 


The anchor body shall be absolutely clean, rust- and grease-free. Control tests ordered by the Engineer are obligatory, namely: 


Steel shall be in compliance with the Rules on technical norms for plain and reinforced concrete (PBAB/87) , the instructions for 

use , and related standards: 
SRPS C.K6.020 Hot-rolled steel. Reinforcing steel. Technical Specifications. 1987 
SRPS C.K6.120 Hot-rolled steel. Reinforcing steel. Shape and dimensions. 1986 
SRPS EN 10002-1 : 1996 ICS 77040 10 

The quality of materials shall also be proved as directed by the Engineer. 


Measurement 


The contracted unit price shall include all material and equipment, work, labour, tools, kits, and all trial work and work related to the 

quality control of embedded anchors (pull-out tests) . 


Measurement for payment shall be based on the number of completed anchors as approved by the Engineer. 


Payment 

The Contractor shall be paid at the contracted unit price per I embedded anchor of specified diameter and length. 

5.2. Reinforcement Mesh Q139,M.A. 500/560 

The protection of front and side excavation slopes with a mesh Q139.M. A. 500/560. The mesh shall be in shotcrete, below anchors. 
Mesh ends shall overlap by three apertures and be tied with a wire. Overlapped surface area is included in the unit price. The mesh 
shall have the Manufacturer's compliance certificate which shall be submitted for the approval of the Engineer. Transport and 
storage shall be organized in such a way to avoid damaging and deformation. Before placement, the mesh shall be cleaned from any 
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dirt and grease, corrosion, and other possible damages . The bearing capacity of a welded reinforcement mesh shall be tested before 

its placement. The quality of samples shall be in compliance with SRPS U. MI.091 and subject to approval by the Engineer. 


Before concreting, the Contractor shall request that the Engineer shall inspect and approve the placed reinforcement mesh. 

Reinforcing steel shall be in compliance with the Rules on technical norms for plain and reinforced concrete (PBABf8 7) , the 

instructions for use, and related standards: 


SRPS C. K6.020 Hot-rolled steel. Reinforcing steel. Technical Specifications. 1987 
SRPS C. K6.120 Hot-rolled steel. Reinforcing steel. Shape and dimensions. 1986 
SRPS U. MI.091 Structural , welded reinforcement mesh. 1986 

The quality of materials shall also be proved as directed by the Engineer. 

Measurement 

The quantity to be paid to the Contractor at the contracted unit price is the number of kilograms of embedded reinforcement, as 

indicated on drawings and in specifications, i.e. reinforcement plans, and as determined and approved by the Engineer. 


The unit price for reinforcement quoted by the Contractor in his tender shall also include waste from cuning and forming 

reinforcement, overlaps, "S" bars. 
 Iil:: 

CI.! 
SRPS C. K6.120 is applicable for the calculation of weight of reinforcing steel. 

Payment 

For quantities determined in this way, the Contractor shall be paid at the contracted unit price (for I kg) that makes his full 

compensation for the scope and contents of works covered in this item. 


5.3. Protection of Excavation Slopes with Sprayed Concrete - SHOTCRETE 

Protection of slopes with Mt 30 sprayed concrete 

This is a technology where cement mortar (with additives) is projected pneumatically (under high pressure and at high velocity) 

from a hopper to a surface. The force of that jet hining the surface compacts the material to such a degree that it stays in place. 

without leaking, not only on vertical surfaces, but also on tunnel intrados. This concrete is applied in two or more layers. The layer 

thickness ranges from 2 to 10 cm. The shotcrete mixing and spraying technology shall be particularly defined within a design by the 

Contractor, in line with standards SRPS U.E3 .0 II , and SRPS U.M2.008 f 1994 and subject to approval by the Engineer. 


The shotcrete mixing and spraying programme shall be subject to approval by the Engineer. Shotcrete may be sprayed applying a 

dry or wet procedure. 


,~Requirements for the quality of components in sprayed concrete 
;1~~ 

Use cement Pc 35 , 45, 50. SRPS 8.CI.OII and SRPS 8.CI.014. 

Any aggregate used to prepare the shotcrete shall meet the requirements for concrete (SRPS B. B2.0 I 0) and special requirements for 

sprayed concrete. 


Special requirements for shotcrete (sprayed concrete) 

The granulometric composition of aggregate shall be in the following range: 

Grain size A - 0 15 - 9.50 mm 

Grain size B - 0.15 -12.50 mm 

Grain size C - 0.20 - 5.00 mm - for finishing 


cjl 0 - 0.2 mm = 15% 

cjl 0.2 - 1.0 mm = 25% 

<P 1.0 - 3.0 mm = 35% 

cjl3.0 - 5.0 mm = 25% 


The above-stated grain size ranges may be revised by the Contractor if proved justified experimentally, through the concrete plans 
and subject to approval by the Engineer. 

::'!:t 
Additives for shotcrete (sprayed concrete) 

Additives shall meet the requirements from SRPS U. M 1.036, the Rules for plain and reinforced concrete, and special requirements 

from these Rules . The usage of accelerators is envisaged, and plasticizers may also be used subject to approval by the Engineer. 

Accelerators should meet two requirements: bonding time, and strength rank. The sprayed mix that contains an accelerator shall start 

setting immediately (within I minute at latest), and finish bonding in 10 minutes at most. after leaving the mixer. 


The compressive strength of sprayed concrete (unless otherwise specified in the design) that contains an accelerator, shall be at least 
5.0 MPa, after 10 hours. 

Plasticizers for a dry mix procedure have the task to reduce the surface pressure of water and accelerate the wetting of a dry mix in 

the nozzle. Plasticizers enhance the cohesion of a mix (its plasticity and adhesiveness) , thus producing less rebound . All additives 
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Section 5: Slope Protection 

shall be checked during test spraying, and may be applied only if the test spraying gave positive results. If additives are in liquid 
state, they shall be batched through water injected into the nozzle. If additives are powders, they shall be batched into a dry mix. 
Additives are added and selected so that their act ion does not start before they leave the nozzle. 

The type of shotcrete lining and required class of concrete shall be specified in the design. A mean thickness of the lining shall not 
be less than specified in the design . The thickness of layers shal l be checked during work by occasional testing and placement of 
signs - reference marks . (Minimum control implies one control per 10m' ). 

Seepage water in a tunnel , after making a shotcrete lining, shall be drained. The stone surface shall be completely clean and wet 
before the commencement of spraying. 

Ifshotcrete with an accelerator is used, homogeneity is required with the coefficient of variation below 18%. If accelerators are not 
used, homogeneity is required with the coetlicient of variation below 15%. 

Prel iminary tests and proofs 

A programme of preliminary tests according to requirements from the design shall be submitted to the Engineer for approval by the 
Contractor. During preliminary tests, all components of concrete and equ ipment sha ll be included in the tests, and all properties of 
finished concrete specified in the design shall be proved. These tests shall fonn a basis to prepare a mix for sprayed concrete. Test 
spraying shall be performed in all directions. Concreted test surfaces shall be serve to check workers and equipment. Hardened 
concrete shall later be subjected to core testing as and where directed by the Engineer. 

If accelerators are used, it is necessary to prove the strength of concrete at 6, 12, 24 hours, and then 3, 7, and 28 days. If accelerators 
are not used , the strength of co ncrete shall be proved at 7 and 28 days . The class of concrete shal l be defined by a 20 cm cube. The 
final approva l ofa planned mix is given al1er completed testing of all properties specified in the design . The Engineer and Designer 
shall give the approval in writing, through the Building Journal. 

The control testing procedure shal l include the properties of sprayed concrete in a fresh , hardening state and in a hardened condition, 
as specified in the Design . The testing of sprayed concrete in a fresh state shall be performed at least once at every 100 - 200 m' of 
sprayed concrete. The testing of sprayed concrete in a hardened condition shall be carri ed out on cylinders, D=5cm in diameter, on a 
series of three cyl inders taken at every 50 m' of placed sprayed concrete. The mean strength of three successively tested samples 
shall be higher or equal to the specified class of concrete. Each particular result shall not be less than 90% of the specified class of 
sprayed concrete. Compressive strength shall be tested according to SIH NORM I 62/66.Tensile strength shall be tested on the same 
samples as for compressive strength, applying the so-called Brazilian method. 

The preparation of a dry mix shall be even and uniform, in order to obtain a homogeneous mix. Gravity mixers shall not be used. 
The duration of mixing shall be at least 20 revolutions of the mixer drum. The moisture ofa dry mix shall be 3-5% of the weight of 
dry fractions , and its age - I hour at most. 

Jt~ due to a thicker lining, sprayed concrete is to be applied in several layers, it is necessary to take care that a new layer is applied 
immediately after the bottom layer has set, not on an already hardened layer. If aggressive water appears, the Contractor shall 
propose a concrete protection method , by drainage or use of appropriate materials for approval by the Engineer. 

Measurement 

The basis for calculation for a lining made of shot crete (sprayed concrete) is the scope specified in the design. 

The thickness of lining shal l be defined in the design depending on rock properties. 

The Contractor shall include a higher consumption of concrete for filling up overexcavations in unit prices. 

Depending on rock properties, the Contractor shall foresee appropriately larger dimensions of excavations, in order to ensure, due to 
related rock deformations, the necessary space around the excavation for a shotcrete lining within the limits specified in the design. 

All expenses of additional excavation and protection of a needed profile shall be borne by the Contractor and be included in the unit 
prices . 

The controlled mean thickness of a measured section is relevant for the calculation. If a lining is identified to be constructed in a 
smaller thickness, the ca lculation shall be performed by interpolating the contracted prices for set thicknesses. 

All calculations and measurement shall be submitted for the approval of the Engineer. 

Payment 

The Contractor shall be paid at the contract price per m' of placed shotcrete, in specified thickness . 

5.4. Protection of Slopes with Mesh (Anchored and Hanging) 

54.1. Contents of Works 

The work shall include the protection, with mesh, of the rock slopes that are, by themselves, stable at a certain gradient, but are 
prone to surface erosion. 
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5.4.2. Material 

5.4.2.I.Mesh 

Mesh shall be made of a galvanized steel wire, 3mm in diameter, with rectangular or hexagonal openings, 5-10 em large. The mesh 
shall be double galvanized, with a zinc layer of at least 0.07 mm. 

5.4.2.2.Anchors 

Mesh shall be fixed to slopes with anchors as per details given in the steel design. in compliance with SRPS CB3.021 , with a 
double-galvanized anti-corrosive coating, 0.07 - 0.08 mm thick . 

5.4.2.3. 	 Wires and Pipes 

For fixing mesh on slopes, aside from anchors, as per details in the design , it is necessary to use double-galvanized pipes according 
to SRPS CB5.311 , with a diameter of 48 mm, wall thickness of 3.5 mm, and thickness of double-galvanized coating of at least 0.07 
mm. 

5.4.2.4. Weights for hanging mesh 

Concrete weights sha ll be used, as per details given in the design. The concrete for weights shall be of class MB-20, and meet the 
requirements from Sub-Section 5 of these Technical Specifications. 

5.4 .3. 	 Execution of Works 

The places and type of protection with mesh shall be specified by the Engineer, in confonnity with requirements from the design and 
these Technical Specifications. Before placing mesh, a slope shall be prepared according to requirements from the design and these 
Technical Specifications. Everything that could prevent a nonnal rest of mesh on the ground shall be removed. For safety against 
rockfall, on steeper gradients (3: I to 2: I), hanging mesh shall be used, burdened with concrete weights at the bottom end, and with 
anchors and pipes on the top of slope, so that any rock broken off slides controllably to the bottom of cut. 

For milder slopes, anchored mesh shall be envisaged. The spacing between anchors sha ll be selected according to the geomechanical 
properties of rock - the spacing of about I .Om should be taken into account. When it is impossible to drive an anchor directly into a 
rock, holes shall be drilled to serve the purpose. Meshes shall be joined together by interweaving with a double-galvanized wire of 
the same diameter as those in the meshes. 

5.4.4. 	 Quality control 

The Contractor shall submit for approval to the Engineer a compliance certificate from the mesh producer. The quality control of 
used material and workmanship shall be performed by the Contractor, in accordance with the requirements from these Technical 
Specifications and subject to the approval of the Engineer. 

5.4.5. 	 Measurement !1l 

The surface protected with mesh shall be determined based on the measurement of surface covered with mesh in m', measured as per 
slope gradient, and as approved by the Engineer 

5.4.6. 	 Payment 

The protection of slopes with mesh shall be calculated at the unit price for m' of spread and fixed mesh . The price shall include all 
works, all materials, and all transports for the protection with mesh as per the design, and the Contractor shall have no right to claim 
any additional payment. 

5.5. 	 Fixing Individual Blocks 

5.5.1. 	 Contents of Works 

Individual blocks shall be fixed with anchors in places specified by the Designer and the Engineer, depending on geological 
conditions. 

5.5.2. 	 Material 

Anchors shall meet requirements from Sub-Sections 5 and 8.2. of these Technical Specifications. 

Cement mortar I: I for grouting shall be in compliance with Sub-Section 5 of these Technical Specifications. 

5.5.3. 	 Execution of Works 

Stone blocks that need to be fixed to the slope shall be !ixed in the way described under Sub-Section 8.2. of these Technical 
Specifications and accord ing to the description given in the design. 

5.5.4. 	 Quality Control 

It shall be performed according to Sub-Sections 8.2. and 5 of these Technical Specifications and subject to the approval of the 
Engineer. 
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5.5.5. Measurement 

The work shall be measured in m' of embedded anchors as approved by the Engineer. 

5.5.6. Payment 

Payment shall be made at the contract unit price per m' of embedded anchors, separately by each type. 

This price includes the procurement of necessary material, hole boring, anchoring, erection of scaffolds, costs of injecting cement 
mortar, pre-tensioning, costs of protection of anchor heads, all transport and other costs needed to complete the work on fixing 
individual blocks; thus the Contractor shall have no right to claim any other additional payment. 

5.6. Protective Vegetation of Slopes, Cuts, Embankments, Shoulders and Green Areas 

5.6. I General conditions 

The protection of slopes and other surfaces is carried out in accordance with the design solution in several ways, and is applied in 
the construction of cuts, cuts-and-fills, embankments, green areas, etc. The works must be performed in accordance with the design, 
regulations, quality control and assurance programme (QCAP), construction works organisation plan (CWOP), requirements of the 
Engineer, and these Technical Specifications. 

Before the beginning of these protection works, I'or the purposes of slope stability, it is necessary that the basic requirements are met 
to the full satisfaction of the Engineer: 

slopes are to be executed with a gradient that ensures the terrain stabili ty and prevent subsequent sinking (defonnation) 

unstable slopes, created by the operation of water, are to be repaired by appropriate intervention, 

surface and ground waters of the catchment watercourses shall be monitored and channel led into the recipient channels or 

appropriate depressions by applying grassy semicircular groves or drainage conduits, 

the embankment toes and tops of cuning slopes sha ll be rounded off, if not provided for in the design, 

surfaces of embankment slopes or cuttings shall be roughly levelled I'or greater roughness and better grip of grass, and smooth 

surfaces shou ld be horizontally furrowed by appropriate tools (rake, etc.) 


After the construction of embankment, cuts or other road structures and implemented basic stability requirements, the slope surfaces 
need to be immediately protected in an appropriate manner and as directed by the Engineer: 

5.6.1 I Protection of slopes with topsoil material and grass vegetation 

Work description 

The work involves the protection of embankment slopes, cuts and green areas that are exposed to small quantities of water by 
apply ing topsoil material and grass on the surfaces specified in the design or as directed [requested] by the Engineer: 

The application of this type of protection also depends on the pedological properties of the soil. The actual executed thickness of the 
topsoil layer shall be determined by the Engineer. 

Procedure 

Prior to the beginning of works on this protection, the contractor shall ensure that the basic slope surface stability requirements are 
met in accordance with these Technical Specifications and to the full satisfaction of the Engineer: 

Active topsoil material shall be used for this type of protection, without any twigs, roots, stone or other material that are unsuitable 
for the development of vegetation. 

The topsoil material shall be applied from the bottom to the top of the slope. The thickness of topsoil layer is usually detennined in 
the design. If this is not the case, the thickness t'or slope layer shall be 0 15 to 0.25m, and for the green area up to 0.45m. 

The topsoil shall be levelled and compacted by light compaction hammers . Grass shall be sown on the finely prepared topsoil layer: 
Sowing shall be done broadcast and then the surface rolled over so that the seed is set firmly in the soil. The type and mix of grass 
shall be selected in accordance with environmental conditions of the area to provide for the secure vegetation growth. The grass mix 
shall be proposed by an expert. The amount of seed shall be about 30-50glm2, and offertilizer about 80glm2. 

After the completion of the topsoil and grass layer, the surfaces must be tended until final growth. The contractor shall water the 
sown surfaces until the grass fully grows, and, if necessary, cut the grass once or twice. 

Quality control 

The contractor must [show] submit I'or the approval of the Engineer the results of analyses regarding the proper selection of grass 
and fertilizer types, as we ll as the quality control results for seeds. 

The seed producer's compliance certificates must be [presented) submined for approval to the Engineer 

The surfaces protected by topsoil material and grass shall be taken over on the basis of quantity of surface under grass of uniform 
density, fresh colour and healthy appearance, subject to the approval of the Engineer 
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Section 5: Slope Protection 

Measurement 

Slope protection using topsoil material and grass shall be calculated in square meters as part of earthworks, for works, actually 
perform and as approved by the Engineer. , and paid at agreed unit prices 

The unit price shall include all material needed for such type of protection and the works descr ibed in this sub-section. 

5.6. I .2 Slope protection by turfing 

This type of protection shall be applied where large quantities of rainwater flow over the slope. The covering is carried out by 
placing individual pieces of turf or grass mat rolls . 

5 .6. 1.2.1 Protection of slopes by laying individual pieces of turf 

Work description 
The works involve the protection of slopes by laying individual pieces of turf, on the surfaces specified in the design, or [requested] 
as directed by the Engineer. 

This type of slope protection shall particularly be performed for the stabilisation of the embankment bottom against wearing away as 
well as on sensitive spots on the top of slope, where the topsoil base is easily washed away. 

Material 
Individual pieces of turf, fertile soil , appropriate mix of grass and stakes shall be used for this type of protection. Individual pieces 
of turf shall be rectagonal , 0.25 x 0.25 m or 0.30 x 0.30m and 0.07m thick. It is usually obtained from natural fields by machine 
cutting. Cut pieces of turf shall be stored until application , for a maximum of 7 days. The turf placed in storage must be protected 
from deterioration and must be tended. Fertile soil and grass mix should fit the pedological properties of the soil and environmental 
conditions of the surrounding area. The willow and other stakes shall be about 30 cm long, 2-4 cm thick . 

Procedure 
Prior to the commencement of works on this protection the contractor shall ensure that the basic slope surface stability requirements 
are met, in accordance with these Techn ica l Specifications and to the full satisfaction of the Engineer 

The protection shall be establ ished by placing individual pieces of turf on prepared and levelled slope surfaces , or on previously laid 
unwoven textile carpets. The pieces of turf shall be placed in the form of a chess-board with very little space in between. These 
spaces shall then be filled with fertile soil and sown with grass. On the slope surfaces that are exposed to erosive action of water, the 
pieces of turfshall be placed in such a manner that the edges between individual pieces of turf are at an angl e of 45" to the direction 
of water flow. 

The turf placed on the slope surface shall be fixed by willow or other stakes. Slope protection made of individual pieces of turf shall 
be tended during and after the work is completed until it attaches to the substratum and grows into it. Depending on weather, 
watering sha ll serve as protection. 

Measurement 
Slope protection by placement of individual pieces of turf shall be calculated in square metres, for actually completed works as 
approved by the Engineer, and paid at agreed unit prices . 

The unit price shall include all material needed for such type of protection : procurement, transport and tending of turf, transport to 
the storage site, work on laying the turf, filling spaces in between with fertile soil and plating of grass, procurement and making of 
stakes, fixing the turf with stakes, tending of established surfaces and all the necessary work described in this sub-section . 

5.6.1.2.2 Slope protection with rolled turf (carpet lawn) 

Description 
The work involves the protection of slopes using a finished compact rolled turf on surfaces specified in the design or [requested] as 
directed by the Engineer. 

Material 
This type of protection is manufactured by covering large surfaces of appropriate unwoven textile with topsoil and sowing the 
appropriate seeds. On the upper side, unwoven textile has 50mm curls ensuring the capture of the deposited soil and grass. On the 
other hand, unwoven textile serves as a protective layer against washing off of soil particles from the slope surface. Until the grass 
grows stronger, watering should be intensive. Turfs are cut by a machine in the shape of rolls of 0.30 x 2.00 metres. Immediately 
after cutting, the rolls shall be transported to the construction site and fixed on the prepared slope surfaces. 

Rolls may also be taken from natural pastures in the vicinity of works if the Engineer estab li shes that their quality meets the [ToR] 
specified requirements and quality standards. 

Procedure 
Prior to the execution of this protection, the s lope surfaces shall be cleared of rough waste and levell ed. Rolls sha ll be placed on 
prepared surfaces and fixed on the top and bottom of the slopes with 0 IOmm stakes. The spaces between adjacent rolls should be 
small, and filled with fertile soil and seeded. 

Protection executed in thi s manner requires tending during and after the completion of works until uniform vegetation is achieved. 
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Section 5: Slope Protection 

Measurement 
Slope protection with rolled turf sha ll be calculated in square metres , for actual works performed and as approved by the Engineer, 
and paid at agreed unit prices. 

The unit price shall include all materials and work needed for such type of protection: making of rolls, procurement, transport to the 
site of execution, fining, filling of spaces between rolls, necessary tending and everything described in this sub-section. 

5.6.1.3 SLOPE PROTECTION WITH GRASS COVER HYDROSEEDING 

Work description 
The work involves the construction of a grass cover by hydroseeding, which achieves stabilisation and vegetation protection of cut, 
embankment, shoulder slopes as well as steep and inaccessible terrain . 

Such protection may be specified in the design or [requested] directed by the Engineer with the designer's consent. 

Materials 
This type of protection uses appropriate grass mixes that are mixed with high molecular weight polymer emulsion and water with the 
addition of appropriate fertilizers and cellulose. Hydroseeding shall use only grass varieties of completely new properties: low 
growth of vegetation mass, poor reproductive capacity, high resistance to environmental deviations, vel)' strong and well developed 
root system taking over the function of erosion protection . 

Procedure 
This type of protection is most often carried out without prior preparation of topsoil material or any other preparation on all types of 
soil , regardless of their pedological composition. These can be soils without the topsoil , sterile and devastated soils (blue sandstone, 
alluvial deposit, quarries , embankment material , industrial waste disposal sites, coal, gravel , waste rock , etc.). The absence of humus 
substances and physiologically active substances in the soil of the above types of soil shall be compensated by organic-humus-peat 
ingredients in an alkali suspension. Work on this protection shall be phased. 

Prior to the commencement of work, the terrain shall be tested by the Contractor for data on general environmental and vegetation 
properties of the environment. On that occasion, basic soil properties shall be established as well as the objective to be achieved by 
hydroseeding defined. On the basis of the above, the formula and work technology sha ll be elaborated and submitted for approval by 
the Eng ineer. 

The hydroseeding itself shall be carried out by a special machine of a wide operating radius, which projects jets of the mix 
comprising dilTerent ingredients directly to the treated surface. This application is economical when treating large surfaces. After 
the treatment of the soil by hydroseeding, it should be protected until the grass cover forms. In the parts where the grassing is 
unsuccessful , the contractor shall repeat the procedure as directed by the Engineer 

~"F.:. 
Measurement 

Slope protection with a grass cover by hidroseeding shall be calculated in square metres of treated area as approved by the Engineer, 
and paid at agreed unit prices. 

Unit price shall include the procurement, necessary equipment and all the necessary work and material described in this sub-section 
and appropriate tending until hand-over time. 

5.6.2 Slope protection with unwoven textile cover with embedded grass seeds 

Work description 
This work includes the protection of slopes using the unwoven textile cover with embedded grass seeds on surfaces specified in the 
design or [requested] directed by the Engineer with the consent of the designer. 

Material 
A material also known as grass carpet is used for this type of protection. It is unwoven textile of polyester origin, to which an 
appropriate mix of grass seed is added in the course of industrial production. The grass seed mix is selectively produced with 
respective shares of species depending on environmental and terrain conditions. The technology used for producing the unwoven 
textile gives it appropriate physical-mechanical and hydraulic properties, and the specific structure enables good seed protection and 
optimal conditions for its normal development. 

Appropriate grass mixes are used for the protection of slopes and other surfaces prone to erosion such as FeslUca ovina, Fes/llca 
rllbra!alax, Fes/llea rubra genllina , Poa annlla, Poa pra/ensis Merion, Cllnodon dac/lIlon, Trifolillm repens, etc. , in the amount of 

;~! . 0.2-2.5kg/m2 . 

Procedure 

Prior to the commencement of work on protection, slopes usually need to be aerated at the depth of 50mm and cleared of rough 
waste. Then appropriate fertilizers shall be applied The type and amount of ferti lizer shall be determined on the basis of soil 
analysis 

Alier the processing and fertilising the upper layer of soil , the surface is levelled and rolled over, and then the grass carpet is placed 
over. The ends of the carpet shall be fixed with wooden wedges or covered with earth. On soils with low moisture content water 
spraying is mandatol)' in the amount of 10 to IS 11m2 daily. Further tending comprises of water spraying in the amount of 4-5 11m2 
daily. 

The contractor shall tend the grass surfaces until the vegetation finally grows and attaches properly. 

Qual ity control 
The Contractor shall present to the Engineer for approval the results of previous analyses for the purposes of proper selection of 
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grass and fertilizer type, as well as the certificate of compliance for the seeds. 

The surfaces protected by the grass carpet shall be taken over on the basis of the surface covered at the appropriate ratio according to 

current standards and as approved by the Engineer. 


Measurement 

Slope surfaces protected by covers made of unwoven textile with embedded grass seeds shall be calculated in square metres of 
formed grass carpet as approved by the Engineer, and paid at the agreed unit prices. 

The unit price shall include: procurement and fitting, all work and materials necessary for this type of protection, described in this 
sub-section. After the sprouting (growth) ends, the contractor shall repeat the procedure on the surfaces where seeding failed as 
directed by the Engineer. 

S' 

5.6.3 Slope protection by planting shrubs and grassy vegetation 

Description 
The work involves the protection of slopes by planting low shrubs sparsely and grass vegetation at specific exposed surfaces. The 
protection shall be carried out on surfaces specified in the design or [requested] directed by the Engineer. 

Material 
Th is type of protection uses the seed lings of low and sparsely planted shrubs and grass vegetation , selected on the basis of 
pedological properties of the terrain. Selected vegetation must be resistant to wind and snowdrifis and other unfavourable impacts. 

The selection of the seedlings, fertilizer as well as the manner of planting and tending shall be in accordance with the Responsible 

designer recommendations and as directed by the Engineer. Local or adapted types of shrubbery should be used. 


The protection of steep slopes with trees or thick shrubbery is not recommended, because alier heavy rains great load on the layers 

of soil is created due to leaves retaining water, which may jeopardize the stability of slopes. 


Procedure 
This protection shall be used on slopes where the basic stability requirements under these Techn ical Specifications are ensured. It 
shall be carried out by planting low shrub seedlings at a specitied distance (one every 20m' ifnot otherwise specified in the design). 

Afterwards, semicircular groves shall be created on the slopes and the entire surface shall be seeded with grassy vegetation. 

Grassy groves regulate and slow down the flow of water caused by heavy rains, showers and rapid melting of snow, so that it is 

diverted in a controlled manner to recipient channels or depressions. 


Measurement 
The protection of slopes by planting low shrubs and grass vegetation sha ll be calculated in square metres, for works actual ly 
performed and approved by the Engineer, and paid at the agreed unit prices. 

The unit price shall include the procurement, planting and placement as well as all necessary material and work described in this 

sub-section . The excavation and construction of groves shall be paid as a separate item, and calculated per meter of length. 


5.6.4 Protection of slopes with intervowen willow twigs (withies) 

Description 
The work involves the construction of protection by interwoven withies for the cut and embankment slopes with materials of 
unstable structure (crumbled dolomites, marl , flysch , loos water permeable material and the li ke) non-resistant to atmospheric and 
hydrological impacts. 

The surfaces on which this type of protection is to be applied shall be given in the design or as [requested] directed by the Engineer. 

Material 
Willow or other stakes of0 20-50mm and 0.70-0.80m long shall be used for the support of the interwoven withies. For the 
weaving between the stakes, the fresh willow twigs of0 5-30mm shall be used. Turf or topsoil may be used as filler between the 
withies. 

Humified fields shall be grassed in the manner described in Technical Specitications. The selection of the vegetation and fertilizer 
type depends on the pedological properties of the soil and environmental conditions. 

Procedure 
Protection of slopes using interwoven withies with humification and grassing shall be carried out on prepared slopes mostly of cuts 
where the basic stability requirements are provided for in accordance to these Technical Specitications. Protection shall be carried 
out using interwoven withies directly on the slope without topsoil according to design solutions. If the design does not provide the 
solutions for protection , it shou ld be carried out by tixing the stakes at a distance of 0.50m and intertwining w ith in between. The 
surfaces should be covered in withies up to 3m of slope length. Interwoven withies are placed with their upper edge at the same 
height as the top of the slope. When protecting river bank slopes, interwoven withies shall be placed diagonally to the water flow. 
Grass shall be seeded on the carpet of straw or hay (in the amount of 0.60 kglm2) which shall be sprayed with bitumen emulsion 
(approximately 0.8 kg/m2) or directly on topsoil surface with the addition of fertilizer (80 glm2), and which can be protected with a 
thin unwoven textile . Alier the construction , protection shall be cared for until it finally grows. The protection using interwoven 
withies shall be carried out on surfaces on which other forms cannot produce proper results. 

Measurement 
Slope protection with intertwined withies shall be calculated in square metres for works actually performed and approved by the 
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Section 5: Slope Protection 

Engineer and paid at paid at the agreed unit prices. 

The unit price shall include procurement, transport and fitting as well as all the necessary work and material described in this sub­
section, as well as the proper care. 

5.6.5 Protection of slopes with gabions 

Work description 
The work involves the protection of slopes using gabions on slopes specified in the design or [requested] directed by the Engineer 
with the consent of the designer. 

Materials 
This type of protection uses gabion elements that are made of cages (meshes) and fillers (construction material). The cage shall be 
made of wire or polymer mesh. 

Wire meshes are made of steel wire «(: .0146 and (: .0147) with hexagonal apertures and double threads at the joint. The mesh shall 
have the shape of a rectagonal prysm. The steel mesh shall be galvanized for durability and greater resistance to corrosion. The size 
of aperture and the diameter of the wire depend on the filler material , which may be large gravel or crushed stone material , broken 
stone. Gabion dimensions differ and depend on the producer's programme, As a rule, the gabions are made in the foillowing sizes: 
1.0 x 1.0 x 1.0; 1.0 x 1.0 x 2.0; or 1.0 x 1.0 x 3,0; or as per design , 

Polymer mesh shall be made of HOPE, polyvinyl-chloride, polyethylene, or polypropylene, The meshes normally have rectangular 
apertures (openings). The manner of assembling, joining and executing gabion elements is the same as with wire meshes, Local 
stones that have the necessary and proper quality for this type of works may be used as fillers , 

Quality control 
The nelling and the joining material for gabions shall comply with the quality requirements under these Technical Specifications, 
The quality of material for the filling (large gravel, crushed stone material or broken stone) should meet the requirements of these 
Technical Specifications for such materials. Prior to the commencement of work the contractor shall obtain proof of usability of all 
materials from the competent body and present the original documentation on quality to the Engineer for review and approval. 

Execution 
For this type of protection, the gabion elements shall be filled at the site of wall construction. According to the design or [request] 
instructions of the Engineer, first the excavations for the foundation shall be carried out. In the executed excavation, the gabions that 
are filled with stone material shall be placed. The smallest parts of stone filling must be larger than the mesh holes . The material 
shall be distributed manually or with hand tools, to fill the cavities as best as possible. After the gabions are filled, they shall be 
closed with lids, tied with vertical and angular ties, and edges shall be extended along the entire length of the section; gabions shall 
then be successively placed in the same layer or subsequent layers. 

All adjoining gabions in the same layer or subsequent layers shall be tied with a steel wire for joint action of elements and greater 
strength, Between the gab ions and natural soil appropriate tilter material shall be filled to prevent the infiltration of particles into the 
filler. It is also important to allow for the draining of water from the deepest part of the foundation through drainage conduits. 

If the wall is specified to be higher than one gabion (over I m) the design shall calculate and ensure its stability and set the needed 
dimensions which shall be confirmed by the Designer and the Engineer. 

Measurement 
Protection of slopes using gabions shall be calculated in cubic metres for actual works performed and approved by the Engineer and 
paid at the agreed unit prices, 

The unit price shall include procurement, transport and filling as well as all the work and materials described in this sub-section. 

The excavation for the foundation and filter materials shall be calculated in cubic metres, and paid at agreed unit prices, for actual 
works performed and approved by the Engineer as a separate item, 

5.6,6 Protection of slopes by stone lining 

Description 
The work involves the protection of stone embankment slopes by lining with selected stone on surfaces specified by the design or 
[requested] instructed by the Engineer. 

Material 
This type of protection appl ies stone material used for the construction of embankment. The material shall be of appropriate 
mineralogical and petrographic composition. sound and of the right size (the largest edge ofOAOm) 

Execution 
This type of protection is most commonly appl ied in higher stone embankments for the purposes of constructing steeper slopes and 
preventing erosion, 

Stone lining shall be executed by making a dry wall from selected stone during the construction of the embankment. The longer 
edge of the stone should be vertical to the surface of the slope to have the stone well wedged into the embankment and stable, 

The stone shall be shaped and finished with a hammer if necessary , When making the stone lining, it is particularly important that 
the foot foundation is built into the firm and sound substratum, The finishing of the lining at the top of the slope should be executed 
in such a manner that it becomes a whole with the shoulder. 
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Section 5 : Slope Protection 

The shape and gradient of the lining shall comply with the design requirements, and the deviation may be within the tolerance range. 
After the lining is completed, the slope and the surrounding area shall be cleared of stone rubbl e. 

Measurement 
The protection of slopes by stone lining shall be calculated in square metres for actual works performed and approved by the 
Engineer and paid at agreed unit prices. 

The unit price shall include excavation for the lining foundation , selection, procurement and finishing of stone, transport and laying 
of the stone in the lining, and all the materials and work described in this sub-section . 

5.6.7 Protection of slopes with mesh 

Work description 
The work invol ves the securing and protecting the slopes in rock terrain with meshes in parts where there is a possibility of collapse 
of unstable parts. The surfaces to be protected shall be specified in the design or determined by the Eng ineer. 

Material 
This ty pe of protection uses steel or polymer wire mesh. The steel wire mesh shall have hexagonal apertures with triple wire thread. 
The steel wire shall be galvanized for greater durability and resistance to corrosion. The wire diameter shall be 1.2-3 .1 mm, and the 
apertures shall be 50-1 OOmm. Wire ends shall have a larger diameter (0 1.4 to 4.0mm) The width of the net shall depend on the 
manner ofapplication and range between 1.0 and 3.0 m and is delivered in 25.0m rolls . 

Steel anchors of 0 I 0-12mm shall be used for the fixing of mes h to the slope. The distance between the anchors shall be about 20­
3.0m. The anchors shall be fixed to the slope rock at about 0.50 m of depth. The top end of the protective mesh may be fixed to the 
concrete beams embedded in the slope, and the bottom end fixed with anchors or concrete weights. The Contractor shall obtain the 
compliance documents for all the materials from the competent body and present it to the Engineer for in spect ion and [consent) 
approval. 

Execution 
Prior to placing this protection, the slope shall be cleared of loose and unstabl e parts and major rough parts removed. Then the safety 
mesh shall be placed. 
The mesh shall be fixed with anchors. 
Concrete weights at the bottom end allow for the removal of collapsed and collected materials. Meshes shall be joined together with 
galvanized or plasticized wire. 
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Measurement 
The protection of slopes with mesh shall be calculated in square metres, for actual work performed and approved by the Engineer, 
and paid at agreed unit prices 

The unit price shall include the procurement, transport, fitting and all the work and materials described in this sub-section . 

5.6.8 Protection of slopes with sprayed concrete 
Description 

The work involves the protection of slopes made of rock material prone to surface erosion due to climate or mechanical impact, or in 
places where the rocks are prone to greater decomposition and where there are clay interbeds or clay nests . 

This type of protection shall be applied on surfaces specified in th e design or [requested) instructed by the Engineer. 

Materials 
This ty pe of protection requires anchors, meshes, injection mortar and concrete. Anchors shall be made of steel wires 0 5.0mm and 
of required strength. Injection mortar shall be prepared according to special formula . Meshes shall be from steel wire of 0 2mm, 
with apertures of square or hexagonal shape of about 400mm in s ize. Meshes are usually galvanized, however, non galvanized ones 
may be used but only if they are not corroded. Sprayed concrete shall be mixed according to the formula set by the authorized body. 
Mortars of class PC25 or PC35 meeting the requirements of HRN S.C.l0 11 norm. The sand and aggregates should have th e 
appropriate granule composition, clean and with no harmful admixtures. The water must be chemically pure, suitabl e for concrete 
works. Sprayed concrete must have a proper consistency A layer of sprayed concrete shall be applied with a specia l machine. 

Prior to the commencement of protection work, th e Contractor shall obtain required quality documentation for all construction 
materials as well as the working formula for the mixes in accordance with requirements referred to this Technical Specifications and 
present them to the Engineer in the original for review and [consent) approval. 

Execution 
Prior to the commencement of protection , the rocky slopes shall be regulated according to des ign or [request) instructions of the 
Engineer, by removing all unstable, major rough parts and dust. 

The mesh shall be fixed to the slope with anchor wire built into sound rock by bored holes of 0 32mm and about 0.20m of depth. 
Anchor wires shall be placed in such holes so that both ends stick out, and the wire shall be fixed with cement mortar based on 
quick-setting cement. Sprayed concrete of the proper thickness as per design but of no less than 30mm shall be applied with a 
machine to the prepared substratum with fixed wire meshes. 

The executed protection shall be cured for 7 days, by watering or coating with verified chemicals that prevent evaporation from the 
layer, and the quality control shall be carried out in accordance wi th these Technical Specifications. 

The application of such chemicals shall be approved by the Engineer on the basis of documents on quality obtained from the 
competent body. 
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On slopes where rocks have only surface cracks, this protection shall be carried out without the wire mesh, and the thickness of the 
sprayed concrete shall be about 30mm. 

Qual ity control 
Quality contTol of basic materials, injection mortar, sprayed concrete and built in layer of sprayed concrete shall be performed fully 
in accordance with these Technical Specifications. 

Measurement 
The protection of slope with sprayed concrete shall be calculated in square metres of a specified thickness, for actual work 
performed and approved by the Engineer, and paid at agreed unit prices. 

The unit price shall include the procurement and fitting, as well as all work and material described in this sub-section, depending on 
the layer thickness, work technology, needed transport and carriage, scaffolding, curing and possibly difficult working conditions. 

5.6.9 Protection of slopes by fixing individual blocks 

Description 
'., The work involves protection of slopes made of rock by fixing individual unstable blocks with anchors, on surfaces with 

:' unfavourable geological, hydrological and geo-mechanical properties, specified in the project or as per Engineer's [request] 
instructions. 

Material 
This type of protection requires anchors and injection cement mortar. Material quality and formulation of cement mortar shall be 
proven with appropriate documentation of the competent body that the Contractor shall present to the Engineer in the original for 
inspection and [consent] approval. 

Anchors shall comply with the HRN requirements for steel, and be made of ribbed steel 0 16, 19, 22, and 25mm or use patented 
anchor (Perfo, Dibel rock anchors, Williams ' s hollow, BBRV, Polensky and Zollner, IMS etc.) 

Anchors shall be placed in the previously bored holes and tixed with cement mortar. Cement mortar also serves as an anti-corrosion 
protection. To increase viscosity of the mix, cement mortar shall be prepared with expansive cement and with inhibitors. 

Execution 
This protection shall be carried our according to the description and conditions set forth in the design. The work involves placing 
appropriate anchors into previously bored holes to secure individual unstable blocks. The fitted anchors shall be tested for 
tensioning by a competent body according to appropriate norms for such materials and purpose, and according to the quality criteria 
from the design and these Technical Specifications. 

Measurement 
The slope protection by tixing individual blocks shall be calculated in meters of length of embedded anchors of specific profiles as 

.::;: approved by the Engineer, and paid at agreed unit prices 
:', 

Unit price shall include procurement, boring and fitting anchors and all materials and works needed for such type of protection, 
described in this sub-section. 

5.6. 10 Protection of slopes with geomeshes 

Description 
The work involves protection of slopes, cuts and embankments with geomeshes as the reinforcement of topsoil, which reduces the 
thickness of topsoil (topsoil thickness is 5 cm) and increases friction on the contact plane and erosion protection and grassing of 
steep and high slopes of embankments and cuts, as indicated in the Design or as directed by the Engineer. 

Materials 

Types of materials with technical properties of geomeshes are given. in table 


Execution 
The substratum on which the meshes are to be laid shall be executed without rough spots. The mesh shall be fixed to the slopes of 
embankment or cuts with UN shaped anchors (wedges). 

The distance between anchors shall be determined on the basis of the following parameters: height and gradient of the slope, tape of 
material of the slope, load, etc . 

The usual number of anchors (wedges) is 4pcs.lm2 , and they are made of reinforced steel of 6-0mm in diameter, 50cm length, 
\;:'1 pointed at the end for easier fixing to the sub-stratum . Canals shall be excavated on the top and bottom of the embankment or cut. 

Laid geomesh shall be fixed in the canal with wedges and unrolled down the slope and fixed with wedges at every 2-3m for better 
contact between the soil and the geomesh. 

The geomesh shall be cut to a desired length (with scissors or cutter) prior to anchoring in the bottom canal. 

Laid meshes must overlap by at least IOcm along their length (vertical) and 5 cm along their width, and the wedges shall be 
hammered in at approximately 1.5m distance. 

The anchoring canals may be filled with excavated material , and it is possible to till them with concrete or stone. 

After that, the geomesh shall be covered and completely filled with topsoil material, there should be about IOmm of topsoil left on 
top of the geomesh. 
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The grass shall be dispersed over the surface in the amount of 50g/m2 or hydroseeding shall be performed. 

Quality control 
Quality control shall be performed in accordance with these Technical Specifications. 

Measurement 
The surface covered with geomesh shall be paid at unit price for a square metre [set forth in the contract documentation) completed 
in accordance with the Design, these Technical Specifications and as approved by the Engineer 

The unit price shall include the procurement and fitting and all the work described in this sub-section as well as the necessary 
materials and transport. 

5,6,11. Trees and shrubs planting 

Description 

Trees and shrubs planting shall be carried out within the landscaping in accordance with the Design proposal during afforestation of 
road areas: cuts, side cuts, embankments, green areas and around the objects next to the road area. 

This project encompasses digging of holes, rubble disposal , transport of fertile soil , planting trees, anchoring tree-trunks , watering 
seedlings on the areas defined by the design. 

Materials 

Tree and shrub seedlings shall be well-developed, with properly developed root systems and over-ground parts, without phyto­
pathological diseases or entomological damages, aged between 10 and 12 years (for trees), and between 4 and 6 years (for shrubs). 
The selection of planting material must be adjusted to existing microclimate and pedological habitat conditions. Preference should 
be given to domestic autochthonous species and variances, as well as allochthonous species resistant to negative biotic and abiotic 
factors. 

Planting material transported from a nursery should be kept in adequate manner from the moment of planting. 

For thermal insulation, seedl ings with baled turf should be put into a pit, and container seedlings should be covered with straw or 
jute bags. To prevent the drying of turfs, seed lings should be occasionally watered. 

Planting seed lings with turf must be done during the rest period of vegetation . Container seedlings shou ld be planted during the 
whole year 

Work procedure 

Planting holes shall be dug in the geo-mechanically stable substrates. 
Dimensions of the pits for planting, according to the greenery categories, dimensions of planting holes shall be: 


for deciduous and coniferous trees 0,80xO,80xO,80 

for shrubs and flattened conifers 0,40xO,40xO,40 


Planting holes, having been dug, are filled with a mixture of humus and organic fertilizer, or a humus mixture with chemical 
(starting) fertilizer added. Organic fertilizer shal l be added in the ratio of 14 (one part of organic fertilizer to four parts of humus). 
Chemical fertilizer NPK (15: 17 :24) in the ratio defined in the Manufacturer's instTuction. 

While planting trees , right before putting a seedling into a hol e, it shall be required to trim back the damaged roots and corona 
proportionally. 

After the planting, fully-grown tree-trunks shall be anchored, and then watered by mild spout, so that the water can get to every part 
of a root system. Minimum water quantity used for watering replanted trees shall be 45-60 litres per seedling, and for shrubs - 30 
litres per seedli ng. 

Planting density according to the green categories: 

lower deciduous shrubs - I to 2 seedlings per m' 

higher deciduous shrubs - one seedling per 2m' 

coniferous shrubs - one seedling per 1,5 to 2,5 m' 

low deciduous trees - one seedl ing per 2-3 m' 

medium deciduous trees - one seedling per 3-5 m' 

high deciduous trees - one seedling per 5-7 m' 

low conifers - one seedling per 3-5 m' 

high conifers - one seed ling per 5-7 m' 


A proposal for planting density shall be made by the Designer in accordance wi th biological characteristics of the suggested plant 
species and ground properties. 

If a planting material is small er and yo unger, and having all characteristics required in these technical conditions, Engineer may take 
a decision to increase a planting density, in order to achieve the purpose of the Design task. 

Quality control 

Complete planting material must have a health certificate . 
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Green areas, made by planting trees and shrubs, should be maintained regularly: by watering, eanhling up if necessary, pruning and 
fenilizing. Dried or damaged plants should be replaced with healthy and regular ones. 

Engineer shall be required to control the health of plants, the seedlings preservation until the moment of planting, the regularity of 
planting process and plant nursing measures. 

Measurement 

Planting of trees and shrubs shall be measured according to the operation that is actually carried out and approved by Engineer and 
shall be paid by Contract Uni t Prices. The Contract Unit Price shall include: purchase of plants, transpon, storage of plants, digging 
of planting holes, removal of rubble, filling the holes with humus mixture, planting, anchoring, watering plants and all required 
labour as described in this paragraph. 

5.7. Lining of Slopes with Stone 

5.7.1. Scope and Contents of Works 

This work include the lining of slopes, rock embankments, and hill sides, in a 30 cm thick layer, with selected stone, as a substitute 
for humification of slopes on rock embankments and hill sides. This work may be undenaken using other methods and materials, as 
proposed by the Contractor subject to approval by the Engineer. 

The I ining of slopes of eanh embankments with stone or concrete is covered under Sub-Section 8.3.3 .6. of these Specifications. 

5.7.2. Material 

Undressed stone from excavation on the road route may be used for lining, ifsuch stone meets requirements. The size of blocks shall 
be 20-30 cm. 

5.7.3. Execution of Works 

Lining sha ll be performed at the same time with the construction of embankment, with stones laid accurately in the cross-section of 
embankment, as defined in the design and marked on the site with the construction cross-section. Each stone shall have a secure 
bearing and be fixed , so that the slope cannot possible collapse due to instabil ity of some stone blocks, or for any other reasons 
whatsoever. The foot ofa lined slope or hill side shall be firmly built into a sound substratum, and constructed in such a way that the 
lining cannot collapse under atmospheric influences or any other harmful actions. 

The end of lining on the top of slope shal l be constructed in a good quality, so that any damages to shoulders and similar are 
impossible to occur. 

The work includes all transpon, selection, laying, and fixing of stones. 

5.7.4. Quality'i!:"; 

Quality requirements are such that the surface shall meet requirements from the design with respect to the gradient of shaped slopes, 
and subject to the approval of the Engineer. 

Any variation from foreseen surfaces in the design may be allowed within the limits of a visual accuracy between panicular 
construction cross-sections that must be set according to Sub-Section 2.2. of these Technical Specifications and subject to the 
approval of the Engineer. 

5.7.5. Slope Protection for Embankments made of Stone Material 

These Technical Specifications and the Design allow for the slopes of embankments made of stone material to be lined with stone 
or concrete. Since this procedure may be difTicult at some locations , this Sub-Section provides for the Contractor to propose variant 
solutions as follows, subject to the approval of the Engineer, but all expenses resulting from such so lutions shall be borne by the 
Contractor. 

To humify and grass slopes of low embankments, with this being obl igatory in places where climatic conditions allow effective 
humification and grassing. 

To shape and secure slopes of high embankments so that they allow the runolTand prevent the erosive action of surface water. The 
basic objective is to make slopes stable and to fix all unstable rocks in an adequate way (by garreting, etc.). Besides, on very high 
embankments, on the downstream side, a raised monolithic concrete kerb shall be constructed according to details from the design, 
or a raised kerb with a hall~gulter.

Iii: 

In that case, shoulders sha ll be constructed at the level of the upper edge of raised kerb and from rock material mixed with eanh, 
compacted at 40 MPa. 

To ensure the road drainage, channel pipes shall be set along the embankment slope (in the form of segment or similar) on the 
downstream side. 

The Contractor's proposal regarding the method of protection shall be subject to approval by the Engineer. 

5.7.6. Measurement 
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This work shall not be measured. 

5.7.7 . Payment 

This work shall not be paid extra, as it is already included in the unit price for construction of embankment. 

Section 5: Slope Protection 
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Section 6: Sub-Base Layers 

Section 6 
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Sub-base layers 
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6.1. Sandy-gravelly materials - construction of subgrade 
6.2. Construction of Sub-base Layer from Crushed Stone 0/31 mm and 0/63 mm, Mechanically Stabilized 
6.3 . Sub-base Layer Made of Crushed Stone 0/31.5 mm, Cement Stabilized 
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Sect ion 6: Sub-Base Layers 

6.1. 	 Sandy-gravelly materials - construction of subgrade 

6.1.1. 	 Description and Objective 
The subgrade layer is the top layer of roadbed, made of selected material and constructed in a cut or over an embankment. Depending on 
material in the cut, the subgrade can be made of local soil, or local soil of inadequate properties shall be excavated and replaced with 
appropriate material , with prior treatment of subsoil in the cuI. 

Over the subgrade layer goes the sub-base of pavement structure. 

This item includes the procurement of material of adequate quality, haulage to the site, levelling, and compaction according to levels and 
gradients specified in the final design. Depending on physical properties of material , the item includes any wetting or drying of hauled and 
spread material before its compaction. The item also includes any replacement of subgrade in the cut, if local soil has inadequate physical and 
mechanical properties 

6.1 .2. 	 Execution of Works 
The works on construction of this layer may start only when a lower layer, by height level , has been prepared and approved by the Engineer. 
The works shall not be executed over a frozen underlying layer. 

Subgrade on Embankment * 
The layer is constructed by dumping material over the end, so that trucks that haul the material to the site do not run over the underlying 
layer. For the compaction of subgrade layer made of cohesive soil , it is necessary to use sheepsfoot rollers, and the surface of layer shall be 
closed with light smooth steel rollers . It is necessary to achieve the compaction degree Sz~ 100% for the Standard Proctor Test. 

For the compaction of a subgrade layer made of sand or gravelly material or rock debris, it is necessary to apply the equipment for 
compaction of non-cohesive material (vibro roller, vibro plates, static rollers). It is necessary to achieve the compaction degree Sz~95% for 
the Modified Proctor Test 

The compaction of subgrade layer shall start from the higher edge toward the lower edge by their height level on the cross section, with the 
compaction equipment going longitudinally with overlapping. 

Subgrade on Soil * 
Local Soil ofFavourable Properties 

On the part of road route where the subgrade is on existing ground made up of cohesive soil that meets the quality criteria for subgrade, the 

subgrade shall be made of local soil (levelling and compaction) . 


The technology for preparation of subgrade is directly related to the natural moisture in the period of works and the type of soil. Preliminary 

soil investigations identified a high natural moisture content in soil comparing to an optimum moisture for the compaction of silts and clays . 

Climatic features of the season during which the works will be executed may result in soil moisture considerably lower than the one 

identified during soil investigations, i.e. the moisture close to the optimum one. Therefore it is preferable to execute this item of works in a 

summer and dry period. 


In the light of everything mentioned above, with the aim of selecting a work technology, it is necessary that the field soil mechanics ~i 


laboratory identifies, immediately upon the commencement of earth works, the natural moisture of soil at the subgrade level, and to confirm, . 

or amend, statements on the type of silty-clayey soil and its physical and mechanical properties specified in the pavement structure design . 

Based on these indicators , the Contractor shall apply an adequate work technology, i.e . the technology recommended in these Technical 

Specifications, or technology proposed by the Engineer and the soil mechanics laboratory, or technology proposed by the Contractor and 

approved by the Engineer. 


If silty-clayey soil has a higher moisture content comparing to an optimum for the compaction of soil , and as assessed by the soil mechanics 

laboratory the soil can be dried under favourable climatic conditions (summer, dry period), it is necessary to apply the following work 

technology in a hot and dry period: 


a) Construction of temporary canals to receive and drain any rainwater; 

b) Soil ripping with a bulldozer equipped with a special plough blade as an implement or with a tractor-drawn plough, to the depth of at 


least 30 cm; 
c) Loosening of ripped - ploughed soil with disc and spading machines ; 
d) Due to a risk of rain, at the end of work day, the surface shall be lightly levelled and rolled with a cross fall toward temporary canals; 
e) On the next work day, the steps b, c, and d shall be repeated; 
f) Final levelling (levels and gradients as per the design) and compaction with sheepsfoot rollers shall star, and after achieving the 

required compaction the surface shall be closed with light static rollers; temporary ditches shall be backfilled and the soil compacted 
immediately before the construction of pavement structure layers. 

The compaction of subgrade layer shall start from the higher edge toward the lower edge by their height level on the cross section, with the 
compaction equipment going longitudinally with overlapping. 

!l~ 
Local Soil ofFavourable Properties, but with High Natural Moisture Content lliE! 

If the silty-clayey soil has a higher moisture content comparing to an optimum for soil compaction, and as assessed by the soil mechanics 
laboratory the soil cannot be dried under favourable climatic conditions (summer, dry period), it is necessary to compact the soil with the 
natural moisture content and achieve a maximum compaction with the standard compaction energy (defined with the Proctor test curve) . It is 
necessary to achieve the compaction degree Sz~97% for the Standard Proctor Test The surface of subgrade layer compacted in this way shall 
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be covered with "filter plastics - geotextile", type ~250 g, according to the Manufacturer's instructions. Locations with subsoil prepared in 
thi s way shall be precisely defined and noted down in the construction records on the execution of works. 

The compaction of subgrade laye r shall start from the higher edge toward the lower edge by their height level on the cross section, with the 
compaction equipment going longitudinally with overlapping. 

Local Soil ofUnfavourable Properries 

On the part of road route where the subgrade is on existing ground with identified, by the field soil mechanics laboratory, places or stretches 
with clayey silt of uniform granulometric composition (U<9) and low bearing capacity (CBR,,'::;3%), it is necessary to excavate and replace 
the soil in thickness as per the design . The bottom of excavation in such type of soil shall be levelled in order to form a gradient as design for 
the subgrade and just lightly rolled to make a relatively flat surface. Such surface shall then be covered with "filter plastics - geotextile", type 
~250 g, according to the Manufacturer's instructions. The geotextile shall be spread with a subst itute material for subgrade dumped over the 
end . 

For the compaction of substitute material made up of sand or grave lly material , or rock debris, it is necessary to apply compaction devices for 
non-cohes ive material (vibro roller, vibro plates, static rollers). It is necessary to achieve the compaction degree Sz~ 95% for the Modified 
Proctor Test. 

The compaction of subgrade laye r shall start from the higher edge toward the lower edge by their height level on the cross section, with the 
compaction equipment going longitudinally with overlapping. 

6.1.3. 	 Material for Construction of Subgrade 
Only previously tested material that meets the quality criteria may be applied for the construction of subgrade layer on embankments or in 
cuts (on existing ground), or substitute layer for subgrade in cuts (on existing ground). 

Tesling Srandards 

The testing of phys ical and mechanical properties of materials for subgrade shall be perfonned in compliance with the following standards: 
SRPS U.BI.OIO- Sampling 
SRPS U.B 1.0 12 - Detennination of soil moisture content 
SRPS U.B 10 14 - Detennination of specific gravity 
SRPS U.B 1.016 - Determination of bulk density of soil 
SRPS U.S 1.018 - Determination of granulometric composition 
SRPS U.S 1.020 - of limits of liquidity and flattening 
SRPS U.S 1.024 - Determination of content of combust ible matter in soil 
SRPS U.B 1.038 - Determination of optimum water content 
SRPS U.s 1.042 - Determination of California Bearing Ratio 

Tests shall be performed for every change in material and/or at least once at every 1000 m' of subgrade 

6.1.4. 	 Quality Assessment Criteria for Subgrade Material 
Loca l soi l or material from borrow pits to be used to construct the subgrade shall have the following physical and mechanical properties: 

Maximum bulk density according to the Standard Proctor Test ~ 1.60 tim'; 
Moisture content in material shall be close to an optimum moisture and (Wop.±2%), i.e. the required compaction degree should be 
achievable during compaction; 
Liquid limit W, <55%::'/ Plasticity index Ip<20% 
Degree of non-uniform grain size distribution U>9 
Content of organic matter <6%, uniforml y distributed 
Laboratory California Bearing Ratio value CBR;o,8% at the compaction degree Sz=IOO% for the Standard Proctor Test, and swelling <3 
0/0. 

~!:; 

A substituted subgrade layer shall be constructed using sand or coarse-grained non-cohesive material (rock debris or sandy gravel) that 
meets the following criteria: 

Criteria for Sand* 
Non-plastic sand; 

Degree of non-uniformity of grain size distribution U;o,9; 

According to AASHTO classification of soil, material shall belong to Class A3 ; 

Laboratory California Bearing Ratio value shall be CBR~ 15% at the compaction of 100% for the Standard Proctor Test. 


Criteria for Gravel and Rock Debris* 
Index of plasticity for silty fractions Ip~6%; 


Degree of non-uniformity of grain size distribution U=15-1 00 for sandy gravel, andlor U=15-50 for rock debris; 

The largest grain shall not be larger than 100 mm ; 

Accord ing to AASHTO classification of soil, material shall belong (0 Class A I-a or A I-b; 

Laborato ry California Bearing Ratio value shall be CSR;o,20% at the compaction of95% for the Modified Proctor Test. 


6.1.5. 	 Contro l of Constructed Subgrade 
Conrrol ofMalerial 

The control of material hauled and spread on the roadway shall be conducted at least once at 1000 m' according to the following standards: 
Natural moisture SRPS U.B 1012 
Specific gravity SRPS U.B 1.014 
Granulometric composition SRPS U.B 1.018 
Consistency limit SRPS U.B 1.020 
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Section 6: Sub-Base Layers 
Material shall meet quality criteria and results of prior tests specified in the previous Sub-Section. 

6.1.6. Compaction Control 
The control of compaction shall be performed by testing the dry bulk density of a compacted layer and comparing it with a maximum dry 
bulk density defined by the Proctor Test. Tests shall not be performed on a frozen layer. This test shall be performed at least once at every 30 
M' according to the following standards: 

Sampling SRPS U.B1.010 
Determination of soil 
moisture content 
Determination of 
bulk density 
Determination of modulus 
of compressibility by 
round plate bearing test 

SRPS U.B1.012 

SRPS U.B1.016 

SRPS U.B 1.046 

It is necessary to reach the compaction degree Sui 00% for the Standard Proctor Test in case of fine-grained cohesive material , and Sz <:95 
% for the Modified Proctor Test in case of coarse-grained non-cohesive material. 

The criteria for a required modulus of compressibility sha ll be defined on a test section, while determining relations between a required 
degree of compaction and the modulus of compressibi lity, for actual conditions regarding moisture content and interaction of laye rs. The 
criteria for every typical stretch shall be created by a commission composed of the Engineer, the Contractor, and the representatives of 
control laboratory, based on tests performed on test sections. 

The test results from test sections, and modifications ill compaction evaluation criteria shall be recorded by the Engineer in the Building 
Journal. 

Any repeated tests due to unsatisfactory results shall be at the Contractor' s expense. 
~-;:~b, 

Control o/Evenness and Level o/SlIIface o/Constructed Layer 

The control of evenness shall be performed in any place selected by the Engineer, but the least frequency of test points shall be at every 
designed cross sections. When measuring with a 4m long levell ing staff in any direction , a maximum variation below the staff may be 2 em. 

The control of levels of subgrade surface shall be performed at every designed cross sections. but, besides, it is possible to carry out control 
at any other place as selected by the Engineer. The allowable variation of constructed levels from the designed ones is -2 cm and/or + I cm. 
provided that the designed cross fall has been provided. 

6. 1.7. Calculation of Works 
Measurement: 
Executed work , previously checked and accepted by the Engineer, shall be measured in m'. 

Payment: 
Previously accepted and calculated executed work, shall be paid at unit prices from the contract per square metre (m') of constructed 
subgrade layer. 

6.2. Construction of Sub-base Layer from Crushed Stone 0/31 mm and 0/63 mm , Mechanically Stabilized 

6.2.1. Description 
This item includes the procurement, haulage, placement, rough and fine spreading, watering if needed, and compaction of a sub-base layer 
made of crushed stone material , as per dimensions given in the des ign . 

6.2.2. Work Execution 
The work shall be executed in one or two layers depending on machines. Material sha ll be spread longitudinally at the same gradient as the 
formation level. When speaking of cross section, the layer shall have the cross fa II of the present formation level , i.e. as needed for rainwater 
drainage. 

The layer shall be compacted in full width (i.e. carriageway width) with appropriate compaction equipment. Compaction shall be performed 
from a lower edge to a higher edge. 

Sub-base material shall neither be embedded over a frozen surface, nor over a layer of snow and ice . 

6.2.3. Quality Control of Material for Sub-base Layer Made of Crushed Stone 
Crushed rock aggregate shall be used to construct a lower sub-base layer. Quality control at preliminary tests shall be performed according to 
the following regulations: 

SRPS 8.BO.OO I ­ Natural aggregate and SlOne, sampling 
SRPS 8.B8.0 12 ­ Natural stone, compressive strength tests 
SRPS 8.B8 .0 1 0 ­ Determination of water absorbed by natural SlOne 
SRPS B.B8 .002 ­ Testing of stone for frost resistance 
SRPS 8.B8.045 ­ Testing of stone and rock aggregate for resistance to wear according to the Los Angeles method. 
SRPS 8.B8 .037 ­ Determination of friable grains in coarse-grained aggregate 
SRPS 8.B8 .047 ­ Definition of shape and surface appearance of grains in rock aggregate 
SRPS 8.B8.048 ­ Testing of shape of grains in rock aggregate 
SRPS U.B 1.0 18 - Determination of granulometric composition as per Section 5 Determination of panicles ofO.02mm in size by 

hygrometry (or according to YUS 8.88.036) 
SRPS B.88.036 ­ Determination of the panicles in aggregate that pass through a screen with 0.02 mm mesh (the applicable procedure is the 

one from this SRPS) 

3671733 
" " r;?rR ~J}\@[3
~ , .:' ~ , UUU·~L..s 

., IIiJ _ ._ ,'0"\\ y,.Of\.A"p.,p.. 



Section 6: Sub-Base Layers 

SRPS B.B8.038 - 1.5.52 Content of clay and muddy components 

SRPS BB8.031 - Absorption of water by aggregate 

SRPS BB8030 - Bulk density of aggregate with pores and voids (in compacted and loose condition) 

SRPS BB8032 - Bulk density of rock (with and without pores and voids), rock porosity and density 

SRPS U.B 1.0 12 - Determination of moisture content 

SRPS [J.B 10 16 - Detennination of bulk density of soil 

SRPS U.B 1.038 - Determination of optimum water content 

SRPS U.Bl.042 - Determination of California Bearing Ratio 


Tests shall be performed for any change in material. 

6.2.4. 	 Criteria for Quality Assessment of Sub-Base Material 
Crushed stone aggregate composed of grains of crusher-run stone, chippings, sand, and fill material shall meet certain requirements 
regarding: 

- Physical, mechanical, mineralogical and petrographic properties of stone itself and rock aggregate; 

- Granulometric composition of entire material, 

- Load-bearing capacity; 

- Content of organic maner and light particles. 


Crushed material for mechanically stabilized lower sub-base layers shall be composed of grains that meet the following requirements: 

6.2.4.1 	 Physical and Mechanical Properties of Stone 
:vtean compressive strength(MPa) 
- in dry condition min 120 

Water absorption (% by mass) 	 1.0 

Frost resistance (after 25 cycles of freezing) 

(Stone is resistant to frost if the drop of mean compressive strength after freezing is up to 20% comparing to mean compressive strengths in 

dry condition) 


\1ineralogical; Petrographic Composition 


Stone may be of eruptive, sedimentary, or metamorphic origin. 


6.2.4.2. Physical and Mechanical Properties of Crushed Rock Aggregate 

- Grain shape, proportion of grains of 

unfavourable shape (3: I). .. ....... max 40% 

- Water absorption (SRPS 8.B8.031) .. . .......... max 16% 

- Friable grains.. .. max 7% 

- Resistance to wear, Los Angeles method .......... max 40% 

- Content of muddy-clayey and 

organic particles .. max5% 


Note: for unscreened rock material, the specified limit values for: the proportion of grains of favourable shape; the proportion of friable/poor 
quality grains; water absorption; and the loss at Na,SO" are calculated as the percentages of mass on separated laboratoty fractions, i.e. as the 
proportion of grains larger than 4 mm. 

for screened rock material, the specified limit values are expressed as the percentages of mass on the tested - nominal fraction. 

The granulometric composition of crushed rock aggregate I'or the sub-base layer, 0/3 I mm fraction, shall be within the following limit curve 
values 

Square sieve size (mm) 
% of weight in relation to total 

weight of material 0/31 mm 
0,1 2-9 
0,2 5-14 
0,5 8-20 
I 11-30 
2 15-40 
5 25-55 
10 30-65 
20 60-80 

31,5 100 
50 
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The granulometric composition of crushed rock aggregate for the sub-base layer, 0/63mm fraction, shall fall within the following limit curve 
values: 

Square sieve size (mm) % of weight in relation to total 
weight of material 0/63 mm 

0,125 2-15 
0,25 5-20 
0,5 7-26 

0,71 9-30 
I 11-34 
2 18-44 
4 26-56 
8 36-69 
16 50-85 

22,4 59-93 
31.5 71-100 
45 85-100 
63 100 

Aside from the above-mentioned criteria, the matenal shall also meet the following requirements: 
- The content of grains smaller than 0.02 mm shall not exceed 3% 
- The degree of non-uniformity in granulometric composition U'15-50. 

From the aspect of load-bearing capacity, the aggregate shall have the laboratory California Bearing Ratio CBR'80% at the compaction 
degree SF95% for the Modified Proctor Test, and an optimum moisture WOI' "7-9%. ~ ~ 
The content of organic matter and light particles shall not exceed 3% by weight. 

6.2.5. Control of Prepared and Compacted Sub-Base Layer 
The control of a prepared and compacted sub-base layer shall be performed by determining its degree of compaction or modulus of 
compressibility at every 500 m2 If the determination of the compaction degree and the modulus of compressibility are performed in parallel, 
tests shall be run at every 50 m. 

The tests shall be performed in compliance with the following regulations: 
SRPSU.BI.010­ Sampling 
SRPS UB 1.012 ­ Determination of moisture 
SRPS U.B 1.0 16 ­ Determination of bulk density 

The sub-base surface shall be checked in relation to designed levels, and also for evenness. 

6.2.5.1 Work Quality Evaluation Criteria 
Depending on the pavement structure design solution, the following criteria shall be met: 

Thickness of sub-base made of crushed stone Required degree of compaction Sz for the Modified Proctor Test, 
(cm Sz(%) 
30 98% 

When placing this material over a hard substrate, it is necessary to adjust compaction equipment, i.e. vibrations, to such conditions so that 
aggregate would be compacted to a required degree. 

Any repeated tests due to unsatisfactory results, shall be at the Contractor's expense. The sub-base surface levels on randomly chosen places 
may vary by ± I 0 mm. 

The evenness of sllrface shall be measured with a rope or crosses at randomly chosen places, and variations from the measure plane may be 
10 mm at most in any direction. 

6.2.6. Measurement and Payment 
Payment shall be made per m2 of an actually prepared, compacted sub-base layer, as approved by the Engineer. 

6,3, Sub-base Layer Made of Crushed Stone 0/31.5 mm, Cement Stabilized 

6.3. I. Description and Objective 
This item includes the procurement of material, mixing, haulage, spreading, compaction, and curing of a layer of designed thickness, 
according to requirements of these Specifications and the design. The sub-base layer made of cement-stabilized material shall be placed using 
finishers in its full width and thickness, thereby achieving a proper height of the layer and its preliminary compaction. The material to be 
placed shall be produced in central plants with automatically controlled batching of all basic materials. 

6.3.2. Basic Materials 
The basic materials are: 

Crushed rock aggregate 
Ponland cement, grade as defined in SRPS B.C 10 1 1 and/or SRPS B.C 10 I 2 
Construction-grade water 
Protection ofa constructed layer with a semi-stable bituminolls cmulsion (PE) defined as per SRPS U.M3.020. 

3691733;-:;~~~\ 

~'>;\?'ll 



Section 6: Sub-Base Layers 

An approximate percentage of materials to be added for the construction of sub-base is: 

Portland cement PC 25 .................................... .... 3-6% 

Water. 	 ................. 5-7% 


Granlilollletric Composition 
The granulometric composition of mineral mix is speci fi ed in tk design and shall be within the following limit range for the types A and B: 

Percentage passing through, % 
Sieve size, mm 

Type A Type B 

0.1 3-25 0-12 

0.2 7-32 2-18 

0.5 12-45 5-27 

I 17-57 8-36 

2 24-70 14-47 

4 32-84 21-60 

8 44-100 33-73 

16 60 49-90 

31.5 100 75-100 

50 100 

Physical and Mechanical Properties a/Stone 
- Grain shape, proportion of unfavourably 

shaped grain (31) max 40% 

- Water absorption (SRPS B.B8.031) max 1.6% 

- Friable grain max 7% 

- Resistance to wear, Los Angeles method max 40% 

- Frost resistance, Na2S04 


Mass loss alier 5 cycles max 12% 

- Content of muddy-clayey and 

organic particles max 2% 


Optimllm Moistllre and MaxlIlIlIfil D,y Bulk Density with Added Bmder 

A sample of crushed stone aggregate with the addition of an approximatel y expected amount of binder sha ll be compacted with energy for 
the Modified Proctor Test (2.66 MNm/m'). The test result is optimum moisture, andlor the amount of water in the sample that enables a 
maximum compaction of the stabilized mix for the given energy. The stabi lized mix of crushed stone aggregate shall be embedded into the 
sub-base laye r al optimum moisture increased by 1%. A maximum dry bulk density obtained according to the Modified Proctor Test is used 
as a parameter when determining the degree of compaction of embedded material. 

6.3.3. 	 Quality Requirements for t ·sed Materials 

6.3.3. 1. 	Quality Requirements for Cement 
Pure Portland cement is used as binder, with the addition of pozzolan or slag class 25, 35, and 45 . Used cements shall be in compl iance with 
SRP Standards, as follows 
SRPS 8.CI .OII - Portland cement, Portland cement With additives, metallurgical cement, pozzo lanic cement, composite cement 

, SRPS 8 .CI 012 - Cements. Method of packaging, delivery storage, and sampling. 's 

All binder samples are tested for th~ following properties 
Standard consistency 
Time of setting 
Soundness 
Sieve residue 
Compressive strength (for cement classes 25 and 35 after 7 and 28 days, and for cement class 45 after 3 and 28 days). 

6.3.3.2. 	 Quality Requirements for Water 
Water that meets the following requirements shall be used: 

pH higher than 6 
The content of sulphates (SO,) lower than 2700 mg per I I of water 
rhe content of chlorides (CI) lower than 300 mg per I I of water 
Th~ indicator of organic matter expressed as consumption of potass ium permanganate (KMnO.) using the method of oxidation is lower 
than 200 mg per I I of water 
Total sa lt content, expressed as dry residue, is lower than 5000 mg per I I of water. Drinking water or water from the mains can be used 
without testing. 

6.3.3.3. 	 Quality Requirements for Cement-Stabi lized Mix 
Cement-stabilized mix is tested for the followi ng properties: 

D~termination of uniaxial· · compressive strength according to SRPS U.B 1.030 
Testing of cement-stabilized soil for frost res istance according to SRPS L'B 1.050 
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The mix shall meet the following requirements 

I.ayer 
Compressive strength of stabilized mix 

(MN/m') 

after 7 da ys after 28 days 

Pavement structure sub-base for 
motonvays and very heavy traffic 

load 
2.0 - 5.5 3.0 - 6.0 

Pavement structure sub-base for 
heavy and medium traffic load 

1.5 - 5.5 2.5 ­ 6.0 

These requirements apply to cement classes 25, 35, and 45 (SRPS B.C 1.0 II) 

A cement-stabilized mix, aside from the above-mentioned compressive strength, shall also be frost resistant. The compressive strc:ngth 
reduction index according to SRPS u.B 1.050 may be at least 80%. 

6.3.4. Documents for Preparation of Preliminary Mix Design 

In accordance with Sub-Section 5.3, and/or conducted quality control of rock aggregate, cement, water, and mi x of these material s, a 
preliminary mix design is issued for the construction of sub-base from cement-stabilized rock aggregate. The preliminary mi x design serves 
as laboratory proof that, with approved material s and des igned mix composition, it is poss ible to achieyc the quality of mi x as set in these 
Technical Specifications. 

The preparation of mix according to the preliminary mix design shall be such that any minor variations in the quality and proportion 01' 
component materials during production do not ha ve a considerable effect on phys ical and mechanical properties of the mix. 

The preliminary mix design determines: 

The granulometric composition of basic, non-bound. rock aggregate, 

The proportion of basic , non-bound, rock aggregate, 

The proportion ofa binder (cement), 

The proportion of water, 

An optimum moisture content and a maximum dry bulk density of the mi x. 

The compress ive strength of mi x after 7 and 28 days, and 

The resistance of mix to frost and thaw. 


All tests necessary for the preparation ofa preliminary mix design sha ll b~ conducted according to SRPS u.E9.024, and the test results shall 
be shown in a report (preliminary design for the preparation of a cement stabili za tion mix). In case of any crucial change in the properties of 
any of component materials, the location of a borrow pit for basic. non-bound, rock aggregate, or the producer of a binder, a new preliminary 
mi x des ign shall be prepared. 

Before starting to construct this layer, the Contractor shall provide from the authori zed laboratory all compliance certifi cates for designed 
component materials and the mL~ design for the approval of the Engineer. 

6.3.5. Production and Placement 

The stab ilization technology shall be prepared in the central plant. Necessary production phases are: 

Mixing of the basic material with a binder and water in a stationary plant 

Transport of the determined mix to a prepared substrate, and its spreading 

Compaction of the spread mix 

Finish treatment of the stabil ized layer 

Protection and curing of the completed structur~. 


For mi xi ng in a central place, bunker or continuous concrete mixers are required. Related installations and equipment for handling the basic 
material and for precise batching of cement and water shall be provided within the stationary plant. The quantiti es of mater ials, binder and 
water shall be batched by their weight proportions. A minimum mi xing time is about 30 seconds after feeding all component materials into 
the mixer. Mixed material is spread with appropriate spreaders or modern finishers . Dumping mixed material on piles and subseq uent 
spreading are not allowed. A fresh mix shall be spread in full Width at once, with one or more spreaders. 

63 .6. Compaction of Stabilized Layers 

Immediately after obtaining a satisfactory mi x with optimum moisture, it should also be compacted to a required degree that corresponds to 
98% ofa max imum laboratory compaction for the modified procedure. The stabilizing mass is compacted with vibro roll ers and roll ers with 
rubber wheels, separately or combined. The layer shall be compacted uniformly and carefully ov~r its entire surface. 

The compaction work shall be organized in such a way to avoid any longitudinal trails. During compaction. the mass shall have suitab le 
moisture con tent. The range of moisture content is: 
W=Wopt ~ 2% 

where· 

W - working moisture during compaction 

Wopt - optimum moisture according to working mix design. 
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The time from mixing the stabilization mass to its final compaction shall be 2 hours at most. 

6.3.7. 	 Fmishing 
Several methods for finishing a completed stabilization surface are allowed, depending on the type of employed machines, site conditions, 
and characteristics of basic material. Regardless of methods used to assure the quality of surface, the requirements that shall be met are to 
achieve required compaction, and to eliminate any trails from compacting machines on the stabilized surface. The surface shall be flat, 
compacted, and free Irom any projections and cracks. 

6.3.8. 	 Execution of Construction Joints 
After completed daily stabilization work, a transverse, vertical, construction joint shall be executed by cutting into the previously stabilized 
layer at its end. This shall be done as the last operation at the end of work day, or as the first operation at the beginning of the next day. 

Protection and CUring a/Constructed Sub-Sase Layer 

Immediately after completing the stabilization work, it is necessary to protect the structure, and prevent the evaporation or sudden drying of 

the mix. 

Special care is required in hot weather In any case. the layer shall be kept wet for at least 7 days. 


The layer may also be protected by watenng its surface, and then spraying it with bituminous agents (bituminous emulsion, diluted bitumen) 

in the amount needed to for an impermeable film, usually 0.5 - 1.0kglm', which shall be done for three days. After the layer has been 

constructed, it shall not be open to any traffic for 7 days, nor shall any new stabilization layers and pavement structure be constructed on it. In 

case ofa freezing ha7.ard in winter, the stabilized sub-base shall be covered with other layers of pavement structure. 
 .. 

6.3.9. 	 W"ather Conditions : 
" Rain 	 j: 

In case of rain while spreading the binder during stabil ization, the spreading shall be immediately stopped on the site, the spread binder 
embedded into the mass as fast as possible, and the final mixing and completion of the stabilization process resumed when rain stops. 

Performed and completed cement stabilization is later not atTected by rain. In case of preparing stabilization in the central plant, and 
spreading it with the finisher, it is necessary to L,nvisage protection of the spread layer with plastic foils or other suitable means. 

Cold Wearher 

Stabilization shall not be carried out at temperatures below 5"C It is necessary to protect a stabilized layer against freezing for a 7-day 
period. The protection shall be carried out by covering the surface with a suitable cover 

Stabilization shall not be carried out If the layer below it is frozen, and stabilizing mixes shall not be produced from frozen basic materials. 

6.3.10 Control Tests 
Control tests during the stabilization of the basic material with cement or other similar hydraulic binders include: 

Prior tests 
Control tests ~ 

Prior /esls imply 
Performing all prior tests of component materials and preparing a preliminary work mix in laboratory conditions; 

Transferring the preliminary work mix to stabilization machines and determining the required work mix composition in working 

conditions; 

Determining and adoptmg a stabilization technology on a test section. 

Submitting all test results and technology proposals to the Fngineer for approval 


Transferring Results of Preliminary Work \1lx to Machines on Site. 

When transferring results of a preliminary work mix to machines on the site, accurate weight ratios for batching individual component 
materials shall be determined. In this process, the current moisture of basic material used for work shall be taken by adding only the 
difference in the amount of water needed for the mix to fall within specified moisture content limits . 

.', Fresh mix samples are taken from trial production and tested in order to confirm their required stabilization properties. At least three mix:' 
samples shall be tested, by controlling their: 


Granulometric compositIOn 

Uniaxial-- compressive strength with tubes previously cured for 7 days in a wet chamber 


If these tests give the results that match with the laboratory findings, stabilization may be performed subject to the approval of the Engmeer 

If this compliance is not achieved, necessary adjustments shall be performed before starting the work. 

The contractor engaged for stabilization work shall constantly maintain the adopted work mix throughout his work on the site. 

De/erlllination 0/ Work Technology on 7est Section 
A test section should have an area of at least 600 m'. Compaction achieved shall be determined on a freshly embedded layer, before setting, 
on at least four places for each particular work stage. 

1$1 The granulometric composition shall be checked on these places. On at least two places testing is performed on samples prepared from a 
fresh mass and ot"uniaxial strength, al"ter specilied curing for 7 days in a wet space. 
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If tes ts show that the achieved quality matches the one obtained in laboratory conditions, the wo rk may be resumed; otherwise, the wo rk shall 
be stopped. 

Contra! Tesrs 
These tests imply the following minimum testing performed during the work executed by the Contractor as a part of his quality assurance 
programme: 

The degree of compaction (for the Modified Proctor Procedure) of a freshly embedded layer, at every 500 m'; 
The granulometric composition of mineral mi x at every 300 m'; 
Basic parameters that define the quality of binder, for every 100 t of binder; 
Compressive strength on tubes made of a fresh mix , at every 1000 m' of a completed layer; 
Constant control of evenness, profile accuracy , and thickness of the completed layer at ewry cross-section . 

ReqUirements To Be Met for Srabilization Layer 

An embedded laye r of stabilizing mix shall meet th e following requirements 
The achieved degree of compaction shall be at least 98%: 
Evenness measured with a 4 m long levelling staff, or another su itable apparatus, shall fall within the range of 010 15 mm ; 
Any variation in the thickness of placed layer shall not exceed e: 15 mm ; 
Completed stabi li za tion shall show necessary homogeneity in achieved compaction . 

The sub-base made of stabilized soil - material can be considered homogeneous, if the 
compactions measurements conducted on the stabilized layer is : 

coefficient of va riation KY in one series of 

KY <3% 

The coeffi cien t of variation shall be calculated appl yin g th e formulae 

KV = ~ 
y' ~ 

I " 
(J' = - I . (x, -x)'

n-J i' 

where: 
x; - the results of compaction measurements on site 
x ­ the arithmetic mean of all com paction measurements on the tested stabilized section 
n - the number of compaction measurements on the tested stabili zed section 
a- standard deviation 

6.3. J I Calculation of Works 
Measurement: 
Measurement in cubic metres (m·l ) of the layer completed, measured , and approved on the site and after testing by the Lngin ee r. 

~~ 
The quantity of works, as spec ified in the above-described way, shall be paid at the contracted unit price, and th is pay ment sha ll make full 
compensation for all works, equipment, tools, and everythmg else needed for the ex ec ution of wo rks as previous ly descr ibed in this Section . 

3 
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7.1. 	 Edge strips, kerbs, and prefabricated elements 

7.) .1. 	 Edge strips and kerbs 

7. I . I . I. 	Description 
This section includes the construction, i.e. procurement and placement of: 

• 	 Concrete or asphalt edge strips adjacent to asphalt or concrete pavement, dimensions as per the design; 

• 	 Raised concrete or asphalt kerbs at rest and parking areas, dimensions as per the design: 

• 	 Raised concrete or asphalt kerbs at high embankments. dimensions as per the design, sloped, includll1g necessary hand excavation. 
haulage of surplus material , and concrete bedding. all according to details from the design. 

7.1 	 1.2. Work Technology 
Before constructing edge strips, the sub-base shall be compacted well, and previously tested and accepted by the Engineer. 

Edge strips and kerbs shall be constructed before asphalt layers. For concrete pavements, concrete edge stripS shall be constructed 111 the 
following way: 

• 	 Transverse joints, 8 mm wide, shall be performed as contraction joints at 3.00 m' spacing: 

• 	 The lower part of each joint shall be filled with sand, grain size 0-3 111m, and its upper part with ajoint sealing compound .I oints shall 
be sealed only when concrete sets, and joints ar,' dry, with thei r sides cleaned. If the compound sinks, joints sha ll be re-sealed 
immediately. 

Concrete edge strips for asphalt pavements, and concrete kerbs for concrete and asphalt pavements, shall b~ constructed as monolithic with 
contraction joints, while placing tar paper at every 3.0 m. [f these works ar" executed by segments with compaction joints, then for edge 
strips, tar paper is placed between two segments, and for kerbs, concrete for one segment shall lean freely on concrete for another segment. 

Edge strips shall be constructed in two layers, and/or in a single layer, 111 full accordance with the design and the Engineer's instructions. 

Asphalt kerbs shall be constructed with a special machine, and using a special mix . 

Concrete shall be placed with special IInishers for this type of wo rk . Edge strips less than 0.50 m wide may also be constructed without a 
spec ial finisher, by mechanical compaction, with the Engineer's specia l approval Classes of concret~ are 15 or 20 kN/m', depending on 
design so lutions. Asphalt edge strips and kerbs shall be constructed using a spec ial machine. This pertains to the construction of kerbs and 
edge strips at concrete pavement, whereas for asphalt pavement, as phalt edge strips shall be laid down together with asphalt for the 
pavement strucrure. [n principle, it is allowed to use pre-fabricated concrete elements for concrete kerbs subject to approval by the 
Engineer. All details, such as excavations, concrete bedding, laying kerbs, seal ing joints. and so on, shall be performed exactly as per 
detailed design drawings. Their levels and position shall be constructed in line with the design 

When laying elements, all measures for proper execution of works sha ll be taken, i.e. excavations shall be properly shaped, subso il for 
concrete bedding shall be prepared In a professional manner, non-wetted prefabricated elements shall be placed, and joints shall be 
constructed professionally to ensure good adhesion between concrete and kerbs. Only elements With no or minor damages, inVisible after 
placement, may be laid. After laying kerbs, protective measures shall be taken against the action of wind, sun , and frost. 

After laying kerbs, and finishing all pertaining works, all kerbs sha ll be cleaned completely, and any damages on them, incurred during 
execution of other works, shall be fixed by the Contractor in a lVay agreed with the Engineer, or the damaged elements shall be rep laced 
with new ones where directed by the Engineer. 

7.1.1.3 . Quality Control 
Regular controls shall be performed in full accordance with Sub-Section 4.5. for asphalt, and Sub-Section 5. for concrete from these 
Technical Specifications. 

The quality of materials for asphalt kerbs shall be controlled fully as indicated in Sub-Section 4 5. of these Technical Specifications Along 
with regular controls, the final wo rk quality control shall be ensured in plants for pre-fabricated elements. The quality of concrete 
prefabricated kerbs shall be assess based on the quality of concrete and finished products, and their frost resistance, in compliance with 
requirements set out in Sub-Section 5 of these Technical Specitications. 

7.1.1.4 . Applicable Regulations 
SRPS U.E3 .020 - Technical specifications for construction of concrete pavement (Section on concrete concrete lanes and kerbs); 
SRPS U.M3 .095 - Sealing compound for joints on pavements. 

7.1 1.5. Measurement and Payment 
The amount of executed works shall be measured according to the amount of actually executed works in metres ofleng1h, within the scope 
of design and as approved by the Engineer 

All works from this Section shall be calculated at an agreed unit price that makes a full compensation for the procurement of all materials 
and elements, transport, preparation and placement, and for concrete bedding for asphalt kerbs, strips, and everything else needed to 
complete this work, and the Contractor shall have no right to claim any other fee for completed work. 

7.1.2. 	 Typical Prefabricated Concrete Elements on Service Passageways 

7.1.2.1 	 DeSCription 
This item includes the procurement and placement of typical prefabricated concrete elements at the ends of service passageways. 
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7. 1.2.2. Work Execution 
The work includes the procurement, transport, and placement of finished elements made of concrete, class MB-4S , over MB-IS concrete 
b~dding, in full accordance with details from the design. Placed elements shall have levels and longitudinal gradients as designed. 

The entire work shall be executed according to the design based on these Technical Specifications, requirements set in Sub-Section 4.7, 
and applicable standards for this type of works. 

7.1.2.3. Measurement and Payment 

Calculation per metre length of actually placed element as approved by the Engineer. 


7.2. 	 Open channels 

7.2.1 	 Description 
Open channels shall be constructed to drain water from the carriageway, in full accordance with the design. 

7.2.2. 	 Material 
Concrete for open channels shall be at least of class MB 30, depending on so lutions from the design, and its grade shall be in compliance 
with Sub-Section 5 of these Specifications. 

All materials used to construct open channels shall be tested for compliance and meet PBAB and other applicable Yugoslav standards and 
the requirements of these Technical Specifications 

7.2.3. 	 Work Execution 
The construction of open concrete channels shall precede the placement of layers of asphalt pavement. Open concrete channels may be 
const ruct"d as monolithic, prefabricated, or semi-prefabricated (where kc:rbs arc semi-prefabricated) If kerbs are prefabricated, then they 
shall be placed into fresh concrete bedding that ensures the stabi lity of kerbs from the bottom and sideways - toward the slope. 

For such construction of kerbs of open channels, immediatel y after the bedding and kerbs have set, berms shall be constructed as per the 
design. 

Open channels shall be constructed in 3-4m long segments, with joints, which depends on the geological composition of soi l. Open 
channels shall be constructed as monolithic, with tar paper placed in construction joints. 

If works are executed by segments, compaction joints sha ll be constructed in two layers and with tar paper. Thes" joints shall be normal to 
the centrel ine and with sharp edges Whether the kerbs of open channels are constructed as monolithic or by segments, tar paper is not 
needed at places of compactions (construction) joints, and two adjacent segme nt s of concrete shall be in direct contact. 

When constructing open channels in situ, it is forbidden to shape the upper surface wi th a trowel , but this should be done with a screed or 
corn broom, vertically to the road surface. 

Open channels are laid on a previously compacted and accepted blanket course, if the thickness of asphalt layers is equal tot he thickness 
of open chann~ls. If aspha lt pavc:ment layers are thicker, the difference 111 thickness sha ll be made up with sand that needs to be compacted 
and tested, otherwise the blankd course shall be excavated to a required level and re-compacted. 

Formwork for open channels shall be properly fi xed and firm, so as not to warp. Proper vibrators or machines for open channels shall be 
used for construction . 

Open channels shall be precisely shaped in terms of geometry, without any va ri ation from the design, and in vertical terms, open channels 
sha ll be constructed exactl y as per designed levels and appropriate gradients, in general and by segments, with the accuracy of - 5mm. 
Evenness shall be measured with a levelling rule. For semi-prefabricated and prefabricated open channels, no damaged elements shall be 
used. 

Protection, safekeeping, and curing of open concrete channels shall be performed in accordance with relevant provisions of Sub-Section 5 
of these Specifications. 

Open channel width sha ll be specified in the design, and is, usually, 0.50 or 0.75 m. 

7.2.4 	 Quality Control 
The Contractor sha ll submit to the Engineer all prior tests for materials and concrete that will be used to construct open channels, in order 
to obtain his approval for use, and It shall meet the following quality requirements: 

Tensile bending strength J3zs = 5 MPa 

Water-permeability of concrete V = 6 

Frost resistance MB - 30 
s. 
Resistance to frost and salts - damage 0% 

Bohme wear resistance in dry 18 cm' I 50 cm' and water-saturated 35 cm' / 50 em' 

Water absorption : max . 1% 

Control of concrete shall be performed both at the place of mixing, and that of concreting. 


Both at the place of mixing, and that of concreting it is necessary to determine batches of concrek and assess them according to one of 
criteria from Art . 46 of PBA B 

7.2.5. 	 Measurement 
This wo rk shall b~ m"asured per metre length of constructed open channels. for each relevant width and type of open channel separately, 
and as approved by the Engineer. 

;;~ ,'1 .· L ' 0 _1 
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Section 7: Superstructure 

7.2.6. Payment 
Payment shall be made at the contracted unit price for metre leng1h of open channels, accordin g to measurements from Sub-Section 4.105 
The unit price shall include all necessary works on the cons truction of open channels, and any extra excavation or filling , all materials for 
const ruction, fonmwork, and equipment, all transp0r1s and haul ages, curing, protection. and all other expenses, and the Contractor shall 
have no right to claim any extra payment on top of the contract price. 

7,3, Shoulders 

7.3. 1. Scope and Contents of Works 
This Section includes the construction of shou lders, namely: 

Shoulders covered with a 5 cm layer of sand, gravel, rock chi ppings, the width as per th e design; 
Shoulders topsoiled in a layer 15-25 cm thi ck, sown with grass, the width as per the design . 

7.3.2. Material 
To fill the par1 of shoulders above the blanket course su rface, it is possible to use material that m,'cts requ iremen ts for material s intended 
for the finish layers of embankments according to Sub-Section 3.4.1.2. of these Technical Specificat ions , and the fini shing part of shoulder 
shall be executed according to Sub-Section 3.13.1 I. or 3.13 . 1.2. 

,,' 

On both sides of carriageway, up to the surface of blanket course, the shoulders shall be constructed us 109 the sa me material and in the 
same thickness as the sub-base. 

For sanding and gritt ing it is possible to use sa nd made of sound rock material, grain size 0/8 mm, the grade of which is in compliance with 
SR PS U.E9.020, and gravel and rock chippings of grain size 0/30 mm 

Top soil shall meet req uirements set in Su b-S ectio n 3. 1. of these Technical Specifications. 

7.3.3. Execut ion and Quality of Work s 
All works shall be executed according to detail ed drawings from 
Specifications. 

the design documents, unl ess otherwise set out in thes~ Technical 

Spread material shall be compacted 
observed. 

In principle, characte ri sti cs defined In Sub-Section 3.4 . 1 of these Technical Specifications shall be 

The surface ofa spread layer shall be constructed with crossfa ll and grad ient according to the des ign . tak ing into acco unt the reduced le \'~1 

of surface by the thi ckness of a compacted la yer of sand , gravd, or chippings. 

Shoulders sha ll be covered with planned mat erial s in the thickness of 5 em exact ly as per the designed cross-sect ion , with a special 
superelevation for the sake of compaction . Compaction shall be perfo nned with a 3 ton roller. 

The hori zontal edges of shoulders shall be constructed as per the design. Variations from designed lines Me all owed only to aVOid any 
visual intrusio n. 

~ , 
~0 

The levels of finished shoulder surface are allowed within the range of I cm below the designed surface 

Deviations in the thickness ofa constructed layer in compacted condition are allowed within the ran ge of-;. I cm of designed va lues. 

Humification shall be performed in thickness as specified in the design. with grass seeding, according to requirements set ou t 111 Sub­
Section 3.11 of these Techni ca l Specifications. 

In general, all req uirements as given in Sub-Section 3. 13 .3. 1 hereof shall apply for ev-:nness, compac tion, and thickness. 

7.3.4. Acceptance and Measurement 
The works sha ll be subject to approva l by the Engineer based on the quality req uirements of these Technical Specifications . 

The quantities for calculations shall be determined in square metres of completed shoulder surfaces, covered with sa nd , gravel, etc. based 
on actuall y executed works wi thin the scope of de sign and as approved by the Engineer. The construction of shoulder cores above the 
blanket course surface sha ll be calculated within the volume of embankment, and the shoulder cores on both sides of ca rriageway up to the 
blanket course surface level shall be calculated within the volume of blank et cou rse. 

7.3.5. Payment 
The amount of works determined according to Sub-Section 3.13.5. and accepted acco rding to Sub-Section 3.12.4 . hereof, sha ll be paid at 
the agreed unit price for I m'. The agreed price shall include all works per1aining to the procurem~nt ofmat-: ri al, transport, placement , and 
everything else needed to co mpl ete th e works entirely, and the Con trac tor sha ll have no right to an y extra compensation. 

' , 

The construction of shou lder cores, humification, and grass ing shall be paid within the construction of -:mbankment under Sub-Section 
3.4.1. of these Specifications. 
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Section 8: Concrete 

8.1. 	 Summary and General Provisions 

8.1 I 	 General 

These technical measures and specifications apply to all types of concrete, all plain and reinforced concrete elements and constructions on 
roads, cement mortars and grouts for grouting cables. 

This is the purpose of the requirements for quality and quality cont rol of basic materials for concrete: the technological requirements for 
construction and maintenance of the structure and its elements, the requirements for regular con trol of production. transport and placement of 
concrete, design, and pre-testing of concrete, quality control of rresh and hardened concrete; and the instruct ions for ca lculatIon and taking 
over of works depending on their quality. 

8.1.2. 	 Quality Assessment 
As generally defined in these Technical Specirications, to verify the value of key indicators of particular production operations, or properti es 
of particular materials or products, the criteria of probabil ity and statistics are obligato ry, and all works and materials shall be subject to the 
approval of the Engineer 

8.1.2.1 	 Categories of Concrete 
Regarding the determination of concrete mix composition , according to the Rules for Plain and Reinforced Concrete - PBAB/87, concrete 
may be classified into one of two categories B-1 and B-Il. Category r concrete (B-1) may be mixed without pre-testing up to MB 25. A 
minimum amount of cement of class 35 , for category J concrete (B-1) (of plastic consistency), in a fresh concrete mix with the largest fraction 
16-32 mm, shall not be less than specified in the table below· 

Minimum amount of cement 

MB Class 35 


(kg/m3) 


10 220 

15 260 

20 300 

25 350 


For Class 45 cement, the above-stated amount of cement may be reduced by 10%, and for Class 25 cement these should be increased by 
10%. 

The above-given amounts of cement shall be increased bv: 

10% - for 8-16 mm fraction in the mix 

20% - for 4-8 mm fraction in the mix 

10% - when placing concrete of liquid (thin) consistency 


Category I concrete (B-1) may be: MB-I 0, 15 , 20, and 25, and may be placed only on the site where it is mixed, and shall not be del ivered to 
any other contractor without pre-testing of fresh and hardened concrete. Composition of Category 1I concrete (B-1 I) shall be defined based on j 
pre-testing of fresh and hardened concrete with envisaged materials, for foreseen construction conditions, and planned usc of the structurc . 
As for plain and reinforced concrete of Category II (B-II), the following classes of concrete shall be used for the construct ion of elements and 
structures: 

MB-IO, 15,20,30, 35, 40, 45, 50, 55, and 60. 

For reinforced concrete it is not allowed to use any class lower than :v1 B-15. The granulometric composition of aggregates for the production 
of Category J concrete (B-1) without pre-tests and wIth the rangc of granulometric composition aggregate for the product ion of Ca tego!) 
concrete (B-1), with obligato!)' pre-testing, and of Category II concrete (B-II) is defined by SRPS U.M 1.05 7/84 . 

8.1.2.2. 	 Concrete Quality Control 
The concrek quality cont rol comprises the control of production and the control of complIance with the structural design and concrete 
design. Overall responsibility fO( the quality contTOI of all concrete matenals and all concrete works shall remain with the Contractor and 
subject to the approval of the Engineer. The concrete production control and compl iance control shall be performed by 

The producer of concrete until the handover of concrete to the contractor in charge of concrete works; 

The contractor in charge of concrete works from the taking over of concrete to the completed curing of placed concrete. 


The producer of concrete shall control each class of Category II concrete - B-II that is produced in the concrete plant and shal l meet SRPS 
U.MI .050, SRPS U.M 1.051 , and SRPS U.M 1.052; 

The production and compliance control are complementary procedures of overall performance quality assurance activi ties. Most often. 
the production control refers to the control of particular phases in the production of materials and execution of works, and the 
compliance control to the cont rol of final properties. The first control (production control) is usually performed by producers of 
materials themselves (cement, screening, additive production plants, etc) and contractors (concrete plants, concrete productIon points), 
and the latter control (compliance control) by competent external authorities (investor's engineer, representatives of authorized 
institutions for such activities, laboratories of authorized institutions, inspection services) determined by the Investor. Inevi tabl y, both 
controls overlap partly . An optimum so lution is 10 programme and organize them as complementary, and the compl iance control shall 
use the results from the production control. For cement, aggregate, and concrete additives, these obligations are defined in the ordinances 
on mandatory quality compliance testing, which, for concrete production, has still not been done; 
For Category I concrete - 8-1 , the compliance control is mandatory, with requirements for the site of placement, and the control of the 
least quantity of cement depending on required class of concrete (visual control of cement batching and accuracy of batching 
equipment); 
For Category II concrete - B-I1 , the concrete production control is mandatory and the compliance control, with requirements for the site 
of placement; 
According to new Rules, both controls sha ll be defined with the structural design and concrete design. 
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Section 8: Concrete 
The class of concrete is considered to be concrete of the same grade and with the same special properties, as specified in the structural design 
and concrete design. 

The producer of concrek shall test the ingredients of concrete (aggregate, cement, additives), as shown in Art. 39 of the new Rules on Plain 
and Reinforced Concrete PBAB/87. The producer of concrete, when producing B-II concrete, shall test its compressive strength on a sample 
taken for each class of concrete, namely: 

Every day when concrete is placed: at every 50 m3 of produced concrete, i.e. at every 75 mixes, taking into account a larger number of 
tests (samples). In exceptional cases, if the quantities of produced concrete in the period of compressive strength tests are large (greater 
than 2000 3), samples for testing shall be taken at every 100 m3 and ISO m3 of mixes, respectively. The total number of tests for every 
class of concrete, produced in large quantities (greater than 1000m3) during the assessment period, shall not be below 30. For lesser 
quantities of concrete (lesser than 1000 m3), in the period of assessment it is necessary to perform at least 10 tests for each type of 
concrete; 
The Technical Specifications for production, testing, and assessment of quality of B-ll concrete produced in the concrete plant are 
defined in SRPS UM 1051 

8.1.2.3. 	 Sampling 
Testing for water-impermeability, resistant to frost, wear, and other harmful inOuences from the environment, shall be done according to 
parts specified in the concrete design, and in compliance with relevant Yugoslav standards. For the production control, concrete samples 
shall be taken by the producer of concrete at the concrete plant. From that mix, only one sample of fresh concrete shall be taken to form all 
tcst bodies needed for testing strength and other properties of concrete The quality of each type of concrete shall be assessed separately, 
taking into account all test results. If assessing concrete grade (MB), concrete is taken by batches in conformity with the control programm~ 
as specified in Art. 46 of the new Rules on Plain and Reinforced Concrete PBAB/87. 

8.1.24 	 Types of Materials and Production 
Particular types of materials and products shall mean certain materials and products from the same source and same production, i.~. of same 
nominal characteristics: 

For mineral aggregate, every fraction by itself (separately) shall be defined as a particular material, and also the fractions having the 

same name, if differ by their material composition, place of production (deposits), or production method; 

For cement, cements having the same name, produced in the one and same cement plant, under the same material and 

technological/processing criteria and conditions, shall be taken as a particular type; 

Fur concrete additives and other industrially-produced materials, the same applies as for cement; 

For B-1 and B-II concrete, particular types are defined primarily according to key technical characteristics. Types of concrete are 

ciassif)"d by grade (MB), provided that they mcet design requirements and these specifications. Concretes composed of different basic 

matenals are treated separately, all the same as concretes from different production sources. 


8.1.3. 	 Concrete Production Control 
8-1 and B-lI concretes shall be produced from previously tested and visually inspected basic materials in concrete production plants that are 
designed to be functionally adequate, are previously tested, and are controlled during operation The concrete production control covers: 

Testing of concrete for production capabilities according to SRPS L.M 1.050, 

Testing of components of concrete, 

Testing of fresh concrete, and 

Control of placement and curing of concrete. 


The control is conducted by the producer of concrete, under control of the Contractor and subject to the approval of the Engineer. 

Concrete production plants are considered to be completely equipped plants that include: reeeption, storage, and handling of basic materials, 
mixing, handling, and placement of fresh concrete, and curing of placed concrete. Outside the concrete production plant (concrete plant), 
plants for the production of mineral aggregate (screening plant) are separated as independent plants. 

The control of quality of B-1! concrete (fresh and hardened) shall be performed at the place of production (concrete plant) and on the site of 
placement (compliance control), and the control of quality of B-1 concrete - on the site of placement (compliance control), and the control of 
the least amount of cement, which IS performed by the Contractor in the presence of the Engineer who shall also accept batches of concrete. 

As a rule, concrete plants shall receive only those basic materials that meet required quality criteria. The producer of concrete shall 
necessarily organize the storage and handling in the concrete plant in such a way to make it possible to precisely remove from use any 
defective batch of basic materials. 

Control tests of basic materials for concrete also includes a visual inspection of properties of fresh concrete before and after placement. 

Pre-testing of basic materials shall be performed by the Producer in conformity with these Technical Specifications, and their use shall be 
subject to the approval by the Engineer. 

8.1 A. 	 Final Concrete Quality Assessment 
For B-II concrete it is necessary to gi ve a final quality assessment that includes: 

Documents on takmg over of concrete by batch; 
An opinion on the quality of placed concrete given based on a visual inspection of the construction, perusal of documents on 
construction, and verification of results from the records on regular production control With results of the control of compliance with 
quality requirements. The final assessment of the quality of concrete in the construction is used to prove the safety and durability of the 
construction or to request an additional proof of the qual ity of concrete by special tests. 

The constructions or structures for which trial load tests are specified or envisaged in the design, or required by the Investor, shall be taken 
over alier a trial load test based on measured deformations and strains in the construction, and based on other necessary data on the quality of 
material. The constructions or structures for which trial load tests are not required, shall be taken over according to other suitable and 
applicable methods. 

8.1.5 	 Concrete Mix Design 
B-II concrete mixes shall be designed in accordance with the applicable Rules on technical measures and requirements for plain and 
reinforced concrete (Art 28-30) 
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Section 8: Concrete 

8.1.6. 	 Concrete Plant Manager 
For every concrete plant or group of concrete plants, th~ producer of concrete shall appoint a responsible manager qualified for concrete 
technology Thejob of this manager shall be related only to technological problems of concrete plants 

8.2. 	 Basic Components of Concrete 

8.2.1 	 Quality of Rock Aggregate for Concrete 

8.2.1 	 Definitions 

8.2.1 1.1 Rock Aggregate 
A general name for a non-screened, or from sev~ral screened fractions composed mix of' granular rock material that may be natural 
aggregate, a product of stone crushing, or a product of recrushed natural aggregate. 

8.2.1 1.2. Natural Aggregate 
A loose stone mad~ by mechanical accumulation of coarse- and fine-grained material moved (transported) by water energy Its main 
characteristic is the roundness of granular fragments. 

8.2.1 	 1.3. Non-Screened Natural Aggregate (Natural Mix of Aggr~gates) 
Natural aggregate from which grains have not been separated by fraction size This is a natural mix, as obtained by exploitation of deposits. 
Another synonym used for it is "a natural mix of sand and gravel" 

8.2.1 	 14. Rock 
A smaller or larger piece of solid stone taken from its natural environment in a natural or artificial way 

8.2.1.1.5. Screened Rock Aggregate 
Aggregate divided into fractions in the screening plant may be: 

Screened natural aggregate 

Screened crushed aggregate 

Screened mixed aggregate 


8.2.1 	 1.6. Screened natural aggregate 
Natural aggregate divided into fractions in the screening plant. 

8.2.1 	 1.7. Screened crushed rock aggregate 
Crushed stone produced by crushing and divided mto fractions in th e screening plant 

8.2.1 	 1.8. Screened \1ixed Rock Aggregate 
Fractions of rock aggregate with mixed screened crushed rock aggregate and screened natural aggregate. 

8.2.1 	 I 9. Rock Aggregate Fraction 
A mix of rock aggregate grains limited by the lower nominal size (d) and the upper nominal size (D) of grain 

8.2. 1.1 10. Total Aggregate Mix for Concrete 
A mix of several aggregate fractions. 

8.2. I I I I Largest Grain 
The size of opening in a standard screen through which all rock aggregate grains pass. 

8.2.1 	 I 12. Ov~rsized Grain 
Rock aggregate fraction grains that stay on screen mesh the upper nominal size (D). 

8.2.1.1 	 13. Undersized Grain 
Rock aggregate fraction grains that pass through screen mesh of the lower nominal size (d). 

8.2.1.1 14. Sand (Fine Rock Aggregate) 
Fine rock aggregate i.e. rock aggregate fractions with grains that pass through a standard laboratory screen with 4mm mesh The following 
three categories of sand are distinguished from the coarsest grain to the finest grain: 

Coarse grain, with a nominal size of fraction 4/0; 
Medium grain, with a nominal size of fraction 2/0 
Fine grain, with a nominal size of fraction I/O mm 

Depending on whether it is obtained by screening natural aggregate or crushed stone, It may be called natural sand or crushed sand. 

8.2. I . I 15. Coarse-grained aggregate 
Natural aggregate fractions with grains that pass through a standard laboratory screen with a 63 mm mesh, but stay on a standard laboratory 
screen, with a 4 mm mesh. It may contain recrushed grains of natural aggregate, but only to the degree that more than 50% of the surface 
area of every grain remains round in shape. 

8.2.1 	 I 16. Natural aggregate (natural mix) 
Natural aggregate that serves as basic component for the production of screened natural aggregate shall be composed of firm - mechanically 
resistant, fresh and weather-resistant pebbles (cobbles). The surface of pebbles shall be clean, without any scum that could pr~vent a good 
(intimate) bond with a cement binder. 
Their shape shall be as spherical as possible. Their petrographic and mineral composition shall be favourable, and any substances potentially 
harmful for the physical and mechanical properties, as well as durability, of concrete or its components (reinforcing bars) shall be defined in 
quality and quantity 

I, 
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Section 8: Concrete 
The usability of a natural mix for the production of natural aggregate fractions shall be proven through tests of particular properties, with 
quality requirements as detlned in Table I 

Table I. Qual ity requirements for natural aggregate for the production of aggregate for concrete 

No. Property and relevant standard Quality requirement 
I Petrographic and mineral composition (B.BR.004) Favourable • 
2 Components that prevent hydration of cement Not allowed 
3 Bulk density of grain (BB8.03 I ) 2000-3000 kglm 
4 Resistance to crushing (UM8030) max 30% (m/m) 
5 Water absorption (BB8.031) max 1,5 (m/m) 
6 Resistance to frost (BB8.044) 

- Plain and reinforced concrete max 12% (mlm) 

- Wearing course of pa\~ment structure max 3% (mlm) 

- Lower part of pavement slab max 5% (mlm) 

7 Total sulphur content, expressed as S03(B.B8042) max 1% (mlm) 
8 Chloride content, expressed as C I (B.B8042) 

- Reinforced concrete max 0 10% (mlm) 

- Pre-stressed concrete max 0.02% (mlm) 

9 Content of organic matter (BB8039; B88040) colour of liquid lighter than standard 
10 Grain shape (volumetric coefficient, (BB8049) min 018% 
II Resistance to crushing and wear (B.B8.045) max 35% (mlm) 

12 Content of tine particles, clay balls, friable grains, light particles, coating of 
grains (BB8030) 

*** 

• If a petrographic analysis shows the presence of components that may be reactive, it is necessary to perform tests 
according to SRPS BB8.056 or B.B8.057. 

** In the cement-stabilized load-bearing courses of pavement structure, it may amount up to 3% if the required resistance to 
frost is met. 

*** Requirements for natural aggregate shall not be detlned, but the test results shall be given in the test report. 

8.2.1 	 I 17. Small Particles 
Particles that pass through a standard screen, mesh 0.09 mm and 0.063 mm, respectively. 

8.2 I I 	18. Silty Particles 
Particles from O.OOS mm to 0.09 mm, and from 0.005 to 0.063 mm in size, respectively. 

8.2 	 I I 19 Clayey panicles 
Particles smaller than 0.005 mm in size. 

8.2.1 	 I I 20. Basic Feedstock 
Rock that serves as an initial component (feedstock) for the production of screened crushed rock aggregate shall be of a favourable mineral 
composition, fresh, and of good mechanical strength. It shall be resistant to atmospheric influences. According to its structural characteristics 
(structur~ and texture), it shall be such as to enable the provision of solid fragments (grains) of favourable shape. Petrographic analyses shall 
detlne all components that are potentially harmful for the durabi I ity of concrete and its components (reinforcing bars). The usabil ity of stone 
tor the production of screened crushed rock aggregate shall be proven through tests of particular properties, with quality requirements as 
defined 111 Table 2. 

~' 
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Table 2 Quality requirements for stone for the production of screened crushed rock aggregate for concrete 

No. Property and relevant standard Quality requirement 
1. Petrographic analysis (B.BS .003) Favourable • 
2. Abrasive wear resistance (B.B80 I S) 

· Plain and reinforced concrete 

· Concrete exposed to wear and 
erosion 

max 3S cm'/SO cm' 

Very heavy and heavy traffic max 10 em ISO cm' 
Medium, light, and very light 
traffic 

max I S cm"/50 cm' 

3. Bulk density (B.B8.032) 2000-3000 kg/m 
, 

4. Water absorption (B.B8.01 0) max 1% (m /m) 
5. Compressive strength (B880 12) 

· In dry condition 
Plain and reinforced concrete min . 80 MPa 
Concrete exposed to wear and 
erosion 

min. 160 \!IPa 

· In water-saturated condition 
Plain and reinforced concrete min. 64 MPa 

6. Resistance to crushing and wear 
(B.B8.04S) 

· Plain and reinforced concrete max 30% (m/m) 

· Wearing course of pavement 
structure 
Very heavy traffic max 16% (m/m) 
Heavy traffic max 18% (m/m) 
\!Iedium, light and very light 
traffic 

max 22% (m/m) 

7. Resistance to frost (B.B8002) 

· Plain and reinforced concrete max 5% (m/m) 

· Wearing course of pavement 
structure 

max 3% (m/m) 

S. Total su lphur content, as S03 
(BB8.042) 

max I%(m/m} 

Chloride content, as CI (B.B8042) 

· Plain and reinforced concrete max 0.1 % (m/ m) 

· Pre-stressed concrete max 0.02% (m/m) 

* If a petrographic analysis shows the presence of components that may be reactive, it 
is necessary to perform tests according to SRPS B.BS.056 or B .B8.057 . 

S.2.I.I.21 	 Fractions of rock aggregate 
Fractions of rock aggregate, whether they are produced by screening natural aggregate, or from crushed stone, sha ll be produced in 
technologically appropriate procedures (washing, crushing, sieving), in order to obtain rock aggregate of required quality. Thc usability of" 
screened aggregate by fraction (whether from narural or crushed aggregate) shall be proven through tests of particular propenies, w ith quality 
requirements as det,ned in Table 3. 

Table 3. Quality requirements for screened rock aggregate 

No. Pro perry and relevant standard Quality requirement 

I Petrographic and mineral composition (8B8.004) Favourable 

2. Components that prevent hydration of cement Favourable 

3. Bulk density (aggregate grains) 8 BS031 2000-3000 kg/m3 

4. Water absorption (B .B8031 ) 
5. Resistance to crushing (L:.MB.030) max 30% (m/m) 

6. Resistance of aggregate to frost B B8044 max 12% (m/m) 

· for wearing COUrSi.! of cement-concretc pawment max 3% (m/m) 

· for the lower pan of cemen t-concrete pavement max 5% (m/m) 

7. Total sulphur content (as SO) BBS042 max 1% (m/m) 

S. Total ch loride con tent (as CI) B.B8.042. 

· for plain and reinrorced concrete max 0, I % (m/m) 

· for pre-stressed concrete max 0,02% (m/m) 

9. Content of organic maner 8 B8039 and 8B8.040 Lighter than standard 

10 Grain shape (volumetric coefficient) 8BS049 

· narural aggre oate min . 0, 18 

· crushed aggregate min . 0,15 
II. Content of small par1icles,frakO-4 mm 8B8036 

· natural and mixed aggregate max 5%(m/m) 

· aggrega te of rock origin max 10% (m/m) 

12. Content of small ~articles in fractions laracr than 4 mm max 1% (m/m) 

13. Ball clay content (BBS03S) 

· in fine a~gregate max 0.5% (m/m) 

· in coarse aggregate max 0.25% (m/m) 
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Section 8' Concrete 

No. Property and relevant standard Quality requirement 
14. 

· 
Weak grain content (B BS.037) 


for frost-resistant concretes 


· 
max. 3% (m/m) 

for other concretes max. 4% (m/m) 
15. 

· 
Content of light particles (B. B8 .034) 


Appearance of concrete not imponant 


· 
max. 1% (m/m) 

Appearance of concrete important max.0,5% (m/m) 
16. Clay-coated grains (BBS004) Not allowed 
17. 

· 
Resistance to crushing and wear (Los Angeles) B.BS.045. 


Plain and reinforced concrete (resistant to erosion and 
 max 30% (m/m)
abrasion) 

· Wearing course of cement-concrete pavement, "B" grading 

Very heavy traffic 
 max 16% (m/m) 
Heavy traffic max 18% (m/m) 
Other traffic load 

· 
max 22% (m/m) 

Lower part of cement-concrete pavement max 30% (m/m) 

18 
 To be tested and loggedBulk density in loose and compacted conditions B. B8.030. 

II' a petrographic analysis shows the presence of componen ts that may be active, it is necessary to perform 
tests accordmg to SRPS B.B8.056 or B.BS.037. 

• 

~,.. S.2. 1.2. Granulometric Composition 
The grains of aggregate shall be as much cubical or spherical as possible. 


Aggregat~ fraction s to be used for the preparation of concrete shall be washed or dedusted; fine-grained from 0 to 4 mm, and coarse-grained 

from 4 to 125 mm. 


As a ru le, for structural concrete, it is mandatory to use fractions : 0-4, 4-8, 8-16, 16-32, 32-63, and 63-125. and mid-fractions 0-1, 0-2, 1-4, 

2-4, 8-1 I, I 1-16, 16-22,22-32,32-45, and 45-63 mm, 111 conformity with SRPS BB3. I 00 and B.B20 I O. 


When determining the grain composition for mineral aggregate, the values for diameters shall refer to screening through squa re mesh. 


The granulometric composition of fine aggregate (0-4 mm) shal [ be within the following ranges (according to SRPS B.B2.0 I 0) 


Depending on need and importance of available materials, it is possibk to separate aggregate into two fractions (e.g. 0-1 mm and 1-4 mm, or 
0-2 mm and 2-4 mm), so that th~ mix of the two fractions in a c<'rtain ratio meets specified limits. Such separation may be undertaken when 
it is impossible to produce sand fractions with a satisfactory grai n size distribution, which is determined by tests, particularly from the aspect 
ol'achieving the required degree of grain size distribution in fresh concrete and its castability and workability with used machines (W/C ratio, 
c~ment portion, consistency). Fine aggregat~ shall have 45% residue at most between any two successive sieves. The grading modulus of 
fine aggregate sha ll be within the range from 2.3 to 3.60. The grading modulus is a sum of the residues on standards laboratory screens with 
mesh 0.125; 0.25 ; 05; I; 2; 4 and 8 divided by 100. 

The diamet<.:r of a maximum aggregate grain lor structural concrete shall neither be larger than 1/3 of the smallest size of elements to be 
concreted, nor large r than the smalles t free gap between reinforcing bars in a horizontal row, and [/4 - 1/3 of the distance between the nearest 
sides of the form . When determinmg a maximum diameter of grain, the ~ffect of forms and reinforcement is taken into consideration 
accordi ng to Faury's method . 

The total granulometric composition of aggregate for B-1 and B-II concrete shall take, i.e. treat, as general guidelines with determined 
maximum diameters of gra in , the values of limit curves according to SRPS U.M 1.057/S4. In principle, it is necessary to determine the total 
granu lom etric composition of aggregate based on experim~ntal l~sts of concrete (pre-tests), in terms of getting as close as possible to an 
optimum conformity between technical and economic solutions, considering the requirements of production, handling, and placement of 
fresh concrete, and the highest possible utilisation of available materials, in order to meet quality criteria for hardened concrete. 

The grading composition implies an absolute volumetric proportion of particular groups of grains. Experimentally adjusted and adopted 
curves of the total grad ing compos ition shall not be corrected subsequently . i.e. changed without particular proof tests . 

82.1.3. 	 Handltng req Lliremen ts 
(Stockpi[ ing and handling of aggregate in phases after the exit from the screening plant until the mixing of fresh concrete.) 

Every aggregate fraction shall be treated as a separate element for stockpiling and handling. When working on the same site with two or 
more fractions with the same name considering their grading, but from diffe..t:nt sources, the criterion that it is not allowed to mix together 
such materials non-systematicall y, i.e. uncontrollably without necessary tests shall be strictly observed . 

Particular fractions shall be handkd and stockpiled in accordance with the following requirements: 
Segregation offractions: each particular fraction shall pass through all phases of stockpiling and handling to the phase of direct batching 
in a concrete mix , and all appropriate measures shall be taken (gravity transport by group of materials, proper gradients of belt 
conveyers, pile spreading in order to prevent the formation of a cone, etc.); 
Changes in grad ing due to grain crushing: particularly for coarser fractions it is necessary to take care that grains do not crush due to fall 

",;' 	 under the impact of gravity; 
Moistur~ of materials regardless of weather conditions, an ~ven distribution and sufTiciently low moisture level shall be properly and 
safely ass ured in particular fractions in the phase of their batching into a concrete mix, which primarily applies to fractions up to 4 mm 
in size, if the plant is not equipped with instruments for measuring moist percentage for each fraction. The use of frozen aggregate, or 
aggregate mixed with ice and snow is not al[owed for the production of concrete; 
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Section 8: Concrete 

Tempering of aggregate: considering the entire complex of works in the concrete plant, the possibility of tempering fractions (beside 
water) in a technically appropriate way shall also be assured in cold weather, before and during their processing into concrete, as well as 
the possibil ity of warming the water. 

8.2.IA. Pre-testing of Mineral Aggregate 
Only previously tested mineral aggregate shall be used for the production of concrete. Pre-tests shall be conducted according to provisions 
Sub-Section 8.2.1 of these Technical Specifications and subject to the approval of the Engineer. 

The number of samples and sampling method shall reproduce, in a reliable way, the quality of aggregate and degree of quality homogeneity 
according to SRPS 8B0001/84. Pre-tests shall be performed for each type of mineral aggregate separately. The type of mineral aggregate 
shall imply different geological sources, and different locations and preparation methods. The validity of compliance tests for pre-testing of 
rock and aggregate shall be in conformity with the applicable legislation. 

8.2. I.5. Control Testing of Mineral Aggregate 
For each particular type of mineral aggregate, throughout its production. i.e. use for the project, control tests shall be performed at least as 
much as for all items specified in Sub-Section 5.2.1., if there are changes tn the mineralogical composition. 

8.2.1.6. 	 Control Testing of Mineral Aggregate within Concrete Plant 
The control tests of mineral aggregate within the concrete plant in the phases of production, stockpiling, handling. and transport. until its 
processing into concrete. The testing of mineral aggregate within quality control shall be, m principle, distinguished by samples that are 
taken: 
a) Immediately under the screening unit; 
b) from stockpiles in the screening plant, or from local stockpiles in the concrete plant: 
c) from the discharge points of the batching units in concrete plants. 

The control tests of mineral aggregate for the production of B-1, B-JI, and transport concrete shall be performed in concrete plants in 
compliance with the Rules for Plain and Reinforced Concrete - PBAB/87, and SRPS U.M 1.051/87, as follows 

Granulometric composition of aggregate according to SRPS B.B8.029. at least weekly 
Proportion of particles smaller than 0.09 mm in fractions or mid-fractions according to the procedure defined in SRPS 8.B8.036, at least 
weekly 
Proportion of particles up to 0.063 nun in size in aggregate fractions according to the procedure defined in SRPS 8B8.036/82, or the 
hygrometry procedure defined in SRPS U.BI.018, at least weekly 
Moisture of aggregate fractions according to SRPS 8B8.035/84, at least once in 8 working hour 
Organic impurities in fractions smaller than 4 mm in size shall b~ tested only when there is a possibility of their presence and in specific 
time intervals, according to SRPS B.B8.039 or SRPS 8.B8.040, when needed. 

The one-time group testing of samples is the one-time taking of at least three individual samples from three places on the stockpile that arc 
most typical regarding the possibility of indicating the heterogeneity of grading and mOisture, and are. therefore, t~sted separately as well. 
Aggregates shall be sampled and tests in equal time intervals considering the amount of materials. Samples are taken with respect to the 
quantitative replenishment of stockpiles, and quantitative use of aggregate for the production of concrete according to SRPS B.BO. 001/84 
For concrete works, it is necessary to perform tests according to special programmes for each particular concrete plant, or for each particular 
group of functionally interconnected plants, all in conformity with the applicable legislation. These programmes shall be prepared by the 
concrete plant (producer of concrete) and submitted for the approval of the Engineer. 

rests mentioned in Sub-Section 8.2.1.6. shall be performed by the concrete plant under the supervision by the Engineerin full compliance 
with all requirements of the Technical Specifications. An overview of the applicable standards for testing of mineral aggregate is given at 
the end of this Sub-Section in A. Legislation and A/I Standards. All concrete plants shall meet the requirements ofSRPS C.MI.050. 

8.2.1.7. Material Balance of Mineral Aggregate 
With a special study, the producer of concrete shall prove the possibility of a reliable supply of concrete plants with mineral aggregate. The 
control of aggregate and production in the concrete plant also includes the current mineral balance, which deals with the balancing between 
consumption and production of aggregates. This balancing shall be separated, in tcrms of achieving optimum technological solutions. 

8.2.2. 	 Cement 
Types of cement, qual ity requirements, handling requirements, prior and control tests. 

8.2.2. I 	 Types of Cement according to SRPS 
The concrete works envisage the use of Portland cements, quality grades: 25, 35S, 35B, 45S, 45B, and 55; Portland cements with the 
addition of pozzolane up to 20%, and 15% for pre-stressed concrete; Portland cements with the addition of slag or mixed additives up to 
30%, class 35 and 45, according to type and use of the structure. For constructions and elements made of pre-stressed concrete it is possible 
to use cement based on Portland cement clinker, with not more than 15 % of smelting slag. These cements should meet the requirements 
given in Sub-Section 8.2.2.3.1. of these Technical Specifications. 

Pozzolanic and metallurgical cement may be used for the stabilization of earth works and shall meet the quality requirements from Sub­
Section 8.2.2.3.2. of these Technical Specifications. 

Imported cement may be used to mix concrete only if such cement is provided with a compliance certificate (quality certificate) from a 
Yugoslav company registered for the activity that encompasses the testing of cement and issue of such compliance certificates. 

8.2.2.2. 	 Types of Cement out of SRPS and Special Cement 
for special concrete works it is envisaged to use Portland cement of appropriate composition, With or without additives, and some other types 
of cement as well. Which of these cements will be used depends on the type and use of structure, conditions to which the structure is exposed 
in operation, and thus the selection of cement shall be performed on a case-by-case basis for every major or crucial structure, which is to be 
determined based on pre-testing of cement and concrete. These pre-tests shall be preceded by soil and groundwater tests, which is of 
influence for the selection of cement. 
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8.2.2.2 I Special Cement for Pavement and Other Structures 
Special cement for pavement and other structures is Portland cement of previously defined mineralogical composition, or this cement with 
the addition of a s~lected type and amount of blast furnace slag or pozzolane. These cements shall meet the requirements specified in Sub­
Section 8.2.2.3.3. of these Technical Specifications. 

8.2.2.2.2 Cement of High Early Strength - Quick Hardening Portland Cement 
Quick hardening Portland cement shall be used for structures that require high early strength. rhis cement may be obtained from the clinker 
ofa specific mineralogical composition, i.e. clinker with a high content ofCS and finely ground, and shall meet requirements set out in Sub­
Section 8.2.2.3.5. and 8.2.2.3.4. of these Technical Specifications. 

8.2.2.2.3. Sulphate-resisting Cement 
Sulphate-resisting cement and sulphate-resisting Portland cement with the addition of slag or pozzolane shall be used for structures that will 
be exposed to the action of aggressive sulphate ions during their operation. These cements shall be obtained from clinker of a specific 
mineralogical composition with a low content of carbon sulphate C3S 

8.2.2.2.4. Cement for Wearing Course on Edge Strips of Pavement and Concrete Kerbs 
White cement, the grade of which meets requirements set in Sub-Section 8.2.2.3.6 of these Technical Specifications. 

8.2.2.2.5. Cement for Grouting 
Cement for grouting is Portland cement designated as PCk or Portland cement with the addition of granulated blast furnace slag, pozzolane, 
or both in the amount of not more than 15%, designated as PC 15z k, PC 15p k, PC 15d (z or p) k. Cement used for the preparation of grout 
need not be the same as cement used for the basic construction, or element of the construction. The cement shall meet the quality 
reqUirements set out in S RPS B.C 10 11/82 and special requirements for the chloride ion content (CI-), not more than 0.025%. 

8.2.2.3. Quality Requirements for Cement 
Cement shall be tested according to methodologies given in Table 7. 

8.2.2.3.1. Additional Quality Requirements 
According to SRI'S, cement shall meet requirements set out in SRPS B.CI.011/82. Aside from these requirements, these cements shall also 
meet the following additional quality requirements 

cor Portland cement: 
autoclave expansion max 0.8% 

For Portland cement with the addition of slag (not more than 30%) or pozzolane (not more than 20%): 
Autoclave expansion 
The content of additives shall not 
vary from the declared content 

max 0.5% 

max" 2% 

8.2.23.2. Cement for Stabilisation 
Pure Portland cement with the addition of pozzolane or slag, or metallurgical cement, class 25, shall be used for stabilisation. In terms of 
quality, used cements shall meet the quality requirements set out in SRPS B.CI.011/82. 

8.2.2.3.3. Special Cement for Pavement Structure 
Portland cement, 
Portland cement with the addition of a selected type and amount of blast furnace slag or pozzolane. 

Mineralogical composition of clinker 

This composition may vary depending on the type of structure and conditions of operation, which is to be determined with pre-tests. 
Content C3 A max 8% 
Content C3S 55-65% 
Shape and size of crystals 
C3 Sand C3 S, determined by 
the microscopic analysis of clinker Must be regular. 

Chemical composition of cement 
Loss on ignition max 5.0% 
Content of 503 max 3.0% 
Content of MgO max 5.0% 
Insoluble residue: 
a) For Portland cement with 

the addition of slag max 2 0% 
b) For Portland cement with 

the addition of pozzolane max 10.0% 
Control of the content of added 
slag or pozzolane, with allowed 
variations t'rom the declared value, max "' 2% 

Physical properties of cement 
Fineness (Blaine'S specitic surface area) 
a) For Portland cement and Portland cement 

with the addition of slag, 2400-3700 cm2/g 
For class 35 cement min 3250 cm2/g 
For class 45 cement max 15% 

(pozzolane max 5% mm) 
b) For Portland cement With 

the addition of pozzolane max 3900 cm2 Ig 
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Standard consistency max 29 % 
Setting: 

Start of setting at 20°C after 2.0 hours 
at 30 0 e after 10 hour 

End of setting not after 10 hours 
Volumetric soundness 
(Le Chateher's rings) 
increased spacing be tween needle 
tips after boilin g max 5 mm 

Autoclave expansion ma x 0.5% 
Deformat ions: 
Shrinking 
(measured per mortar according to the method 
specified in Table 7), after 28 days max 0.6 mm /m 
Cement strength : 
Compressive strength of cement min 6 MPa after 28-day aging, and 
Flexural strength of cement shall meet the quality requirements of Yugoslav standard B.C 1. 0 II /82 . 

8.2.2.3.4. Quick-Hardening Cement (Portland) 
Mineralogical composi tion of cement 

Content of C3A max 15% 
Shape and size of crysta ls of C3S 
and C2S , determined by the microscopic 
analysis of clinker 'vIust be regular. 

Chemical composition of cem"nt 
Loss on ignition max 3.0% 
Content of 503 max 3.5% 
Content of 'v1.g0 max 5.0% 
Insoluble res idue max 20% 

Physical properties of cement 
Fineness : Blaine's specific 
surface area min. 3000 cm2/g, 
Volumetric soundness on pats and Le Chatelier 's rin gs shall meet the requirements set out in eCI 0 11 /82 
Autoclave expansion max 0.8% 
Setting 

Start of setting not less than 60 minutes 
End of setting not after 10 hours 

Strength (tested according to SRPS B.C8.022 or the Rilem-Cembureau procedure) after 3 days 
Compressive strength min 23.5 MPa, 
Flexural strength 4.0 MPa. 

8.2.2.3.5. 	Sulphate-Resisting Portland Cement, Sulphate-Resisting Portl and Cement with Added Slag, Su lphate-Resisting Cement With Added 
Pozzolane 

Mineralogical content: 
Content 3CaO AI203 (C3A) ................... max 3.5% 

or if2 C3A + C4AF <= 20% 
the content ofC3A is allowed .................... max 5.0% 
Shape and size of C3S and C2S crystals, determined by a microscopic analysis, shall be regul ar. 

The percentage and type of added material shall be selected depending on the ty pe of structure and aggressive environment 10 which the 
structure will be exposed during operation. 

Chemical composition of cement 
Loss on igniti on max 5.0% 
Content of S03 max 3.5% 
Content of MgO max 5.0% 

Insoluble residue: 
a) 	 For sulphate-resisting Portland cement 

and sulphate-resisting Portland cement 
with the addition of slag ... ... not more than .3% 

b) 	 For sulphate-resisting Portland cement 
with the addition of pozzolane ....... not more than t 5% 

Phys ical properties of cement 
Fineness: 

residue on 0.09 m.m sieve ... ...... not more th an 10% 

Blaine 's specific surface area .. . .... min 2400 cm2/g 

Standard consistency ... ... max 29% 

Bulk density , 

without pores an d vOids. ............. min 3.0 g/cm3 


Time of setting : 

Start .. ..... not in less than 60 min 
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End . '" not more than I 0 hours 

Volumetric soundness 

a) on small pats, cement shall be of sound volume, after 3 hours of boiling; 

b) Le Chatelier's rings : 


incn;asc in spacing of arms ..... ........... max. I 0 mm 

Autoclave expansion. max 0.5% 

Shrinking (measured on mortar according to 


the method given in Table 7) ..... ..... ... max 0.6 mmlm 


Strength of cement 

Determined as specified in SRPS B.L8.022, and shall meet the quality requirements set out in SRPS 8CI.0 14/82, Classes 25, 35, or 45. 

Resistance to corrosion 

Shall meet the requirements for sulphate cOlTosion tested according to V.V. Kind's method. 

8.22.3.6. White Portland Cement 
White Portland cements, grade class 25, 35, 45, and 55, and whiteness groups A, B, and C, that meet the quality requirements set out in 
SRPS B.C 1.009/82 shall be used. 

Chemical composition of cement 

Content of S03 


,. 	 For cements with specific surface 
area up to 4000 cm2/g ............................. .. max 3.5% 
For cements with specific surface 
area above 4000 cm2/g,.. . .. .. max 4.5% 
Loss on ignition for classes 35, 45, and 55 . max 5.0% 
Insoluble residue ......... ... ..... .... ... ................ max 2.0% 
Content of MgO ...... .. .. . ................. .. " , ...... max 5.0% 

Physical properties of cement 

Fineness on 0.09 mm sieve ............ not morc than 10% 

Whiteness 

Group A . ...at least 80% 

Group B ..................... ............ ............... ... at least 75% 

Group C ...................................... .... ....... at least 70% 

Specific surface area .... .... ... ... .. .... at least 2400 cm2/g 

Bulk density 

w ithout pores and voids. .. at least 2.9 g/cm3 

Time of setting 

Start of setting ....................... ... not less than 45 min. 

End of setting .......................... not more than 10 hours 

Volumetric soundness. SRPS B.C8.023 

On small pats: cement shall be 


of sound volume 
after 3 hours of boiling 

According to Le Chatelier's method: 
increased spacing between needle 
tips after boiling.... . max. 10 mm 
Autoclave deformations for cement 
with the content ofMgO > 5%.. . ........ max.·\ 0.8% 
Strength 01' cement 

Compressive strength and tlexural strength shall meet the requirements set out in SRPS B.C 1.009/82. 

8.2.2.3 .7. Cement Cor Grouting 
Cement for grouting shall meet the requirements set out in these Technical Specifications for the relevant type of c~ment. The cement for 
grouting cables in pre-stressed concrete shall meet the quality requirements set out in the Rules on technical norms for grouts for pre­
stressing cables, and/or quality requirements set out in the 1963 International recommendations for suspensions for pre-stressed concrete, and 
German provisional guidelines for injection of cement mortar into ducts. This cement may contain chloride ions not more than 0.025%, and 
not more than 0.013% of chloride ions in water, i.e. the mix of cement-aggregate and water shall not be more than 100 mg/I of used water. 
Before being used for grouting, cement shall be particularly tested for the content of calcium-chloride. 

8.2.2.3.8. Supersulphate cement 
Cement components 


Granulated blast furnace slag 70-90% 

Portland cement clinker, not more than 5% 

Anhydrite 10-25% 


Chemical composition of cement : 

The chemica l composi tion of cement shall meet the following requirements: 

Content of S03 max 15% 


Physica l properties of cement: 


Fineness: 

Residue on 0.090 mm sieve max 10% 


Soundness: 


388/733 



Section 8: Concrete 
On small pats: Cement shall be of sound volume 


after 3 hours of boiling and afte r 

resting for 28 days in water at 


the temperature of 20 ± 1°C 

According to Le Chatelier's method: 

Increased spacing between needle 

tips after boiling not more than 10 mm 

Setting: 

Start of setting not less than 45 min . 

End of setting not more than 10 hours 

Strength of cement: 

Compressive strength and flexural strength sha l1 meet the requirements set out in SRPS B.CI.011 /82. 


8.2.2.3.9. Low-Heat Cements 

For massive concrete, and only for structures for which this is required in the design , the cements with a low heat of hydration shal1 be used , 
grade class 25 and 35, that shall meet the quality requirements set out in SRPS B.C 1.0 13/80 for the given type and class of cement. 
- Components of cement shall meet the requirements set out in SRPS B.C 1.0 II. 

Chemical composition of cement 

Loss on ignition 

(Illoist-[ree at 105°C) not more than 5% 

Insoluble residue for poZ7.01ane-free 

cements not more than 2% 

Content of S03 for cements designated as 

NPC, NPC mp, NP mp max 3.5% 

NPC nz, NPC nz mp,NP mp nz max 4.0% 

Content of \<1g0 for cements designated as: 

NPC, NPC mp, NP mp, NP mp nz max 5.0% 

NPC nz, NPC nz mp, NM n7. NM nz mp 

(If MgO is not in the form of periclase, 

and the soundness of vo lume is confirmed 

with an autoclave test) max 7.0% 


Physica l properties of cement 

Fineness: 

Residue on 0.09 mm sieve max 15% 

Blaine's specific surface area at least 2400 cm2/g 

Bulk density at least 3.0 glcm3 

Quantity of water for standard consistency , 

for cements: 

NPC, NPC n7. NPC mp, NM nz, 

NM nz mp not more than 30% 

NP mp, NP mp nz not more than 32% 

Time of set1 ing 

Start not less than 2 hours 

End not more than 10 hours 


Volumetric soundness: 

Le Chatelier's method not more than 10 mm 

The big pat method no cracks allowed 

Hydration heat 

the dissolution method 


after 7 days not more than 250 Jig 

after 28 days not more than 295 Jig 


the method with a vacuum flask : 

after 3 days not more than 230 Jig 

after 7 days not more than 275 Jig 


Strength of cement 

Determined as speciried in SRPS B.C8.022, and shal1 meet the quality requirements set out in SRPS B.C 10 13/80 . The strength of cement 
after 90 days shall also be test-:d , with the results stated in the test report which shall be submitted for the approval of the Engineer. 

8.2.24. Handling Requirements 
Transport and storage of cement, and handling of cement in phas-:s - from the supplier to the entry into the process of preparation of a fresh 
concrete mix . 

8.2.2.4.1 Transport of Cement 
Every type of cement sha ll be supp l ied in bulk with silo trucks and silo wagons, and in bags with trucks and wagons. Whit e Portland cement 
and supersulphate cement shall be suppl ied to concrete plants in bags on ly. 

Silo trucks and silo wagons for bulk cement transport sha ll be hermetica lly closed, and when taking over cement, they shall be 
tamperproofed until the cement has be repumped into the silo. Such transport veh icles shall not be used for transport of any other mat-:rials . 
Cement may be filled into transport silos onl y if they are completely dry . Si lo trucks and silo wagons shall be equipped with a unit for 
repumping cement into silos on the site. 
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Bagged cement shall be transpot1ed in covered trucks only, or in closed wagons The bonom of a truck, or wagon, shall be completely dry 
Bags shall be loaded and reloaded on ly in covered places, to exc lude any possibility of dampness. All cement damaged with damp or in any 
other way shall be removed from the site immed iately . 

Every cement delivery shall be documen ted wi th an accompanying Manufacturer's specifica tion li st indicat ing: 

Type and class of cement 
Origin - Manufacturer of cement, 
Production date 
Shipment date, 
Quantity of cement. 

Besides, a cet1ificate with tes t data, as spec ifi ed in Sub-Section 8.226.2, shall also be enclosed. 

8.2.24.2. Storage of Cement 
To store cement, the concrete plant shall be equipped with si los in a qualitative and quantitative way that ensures the reception of delivered 
bu lk cement, and with a storage area for bagged cement. 

In the concrete plant , cement shall be stored by types and used for preparing concrete according to the order of reception on the site. Silos in 
the concrete plant shall be protected against weather conditions, equipped with a platform and sampling kit, with the possibility of sampling 
over the full height of silo, and with a kit for meas uring the quantity of cement in the si lo . Silos shall be equipped with units for discharging 
any inadequate cement deli veries. From the outside, silos shall be painted in light colours. Cement silos in the concrete plant shall be of a 
capacity needed for a 3-day product ion of concrete, and at least 3 units. From one of such units cement is pumped for the production of 
concrete, another one is refi ll ed, and the third one is for control. Any fout1h unit , or subsequent unit, shall be used as a back-up for any case 
of untimely procuremen t, and inadequate quality of cement. 

One and the same silo shall store cements of a singl e type and class, from the same factory. Cements of the same type and class from 
diflerent manufacturers may be stored in the same silo only if previously proven that they are compatible, and that mixing them has no 
adverse impacts on the properties and uniformity of produced concrete, wh ich shall be proven with a comparative test. Cement storages sha ll 
be bui lt to ensure a dry storage of bagged cement , regardless of weather condi ti ons. 

A safe way of keeping different types of cements In the sto rage shall be ensured. Cements, in principle, may be stored for 3 month at most , 
wllh a one-time monthly restacking, except tDr special cements that require a faster application, namely: 

Quick hardening cement not longer than I month 
Supersulphate cement not longer than 14 days 

8.2.2.5. Pre-Testing of Cement 
Only previously tested cements shall be used IDr the production of concrete. Pre-tests shall be performed by an authorized institution. 

Pre-tests shall be performed for each type of cement separately. A ty pe of cement is cons idered to be a different mark , i.e. name of cement , 
and a different origin. Pre-tests shall be performed according to specifications provided tDr each type of cement separately, as given in Table 
6. 

8.2.2.5. I Time for Cement Pre-Tests 
According to PBAB/87 (Official Journal ofSFRY, No. 11 /87 ), it is obli gatory to ensure a compliance cert ificate on performed pre-testing of 
cement, for each type, as follows: I compliance cert ilicate for the monthly consumption of up to 2000 tons, 2 cet1 iflcates for the monthly 
consumption of 2000-5000 tons , and 3 cet1iticates for the monthly consumption in excess of 5000 tons. If the producer of concrete requires 
the use of cements of Yugos lav manufac tu rers wllhout pre-test compliance certificates, the Engineer shall allow their use only when assured 
that they meet the basic propet1 ies of cement: a standard consistency, time of setting, volumetric soundness, and fineness. The Engineer shall 
make an ent ry on his approval into the Building Journal , and set a time limit within wh ich the producer of concrete shall provide a pre-test 
compliance cet1 ifl cate. The longest time may be 35 days. 

The application of the lirst paragraph above shall be obligatory fo r the use of cement IDr concrete pavements, and concrete for bridges. For 
other concretes, the Enginca may require a lower frequency in the provision of compliance certificates, with each shipment of cement tested 
before its use aga inst the properties from the second paragraph above, and if the res ults are met, the Engineer shall approve the cement for 
use. This paragraph shall not appl y 10 impot1ed cements, for which the application of the firs t parag raph of thi s Sub-Section is mandatory. 

During sampling, a protocol shall be prepared and enclosed with the compliance cet1ificate. Sampling shall be in compliance with SRPS 
Be 10 12179 

8.2.2.6 Regular Tests of Cement 
- Regu lar test with in the concrete plant. 
- Suppli er's certificate on cement testing. 

miG! 
Ii, ' 1_1 ,___ " 
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Table 6. 

Specification of tests for particular indicators of cement properties for different cements within pretesting (x to be tested, - not to be 

tested) 


Cement type 
code 

Pavement and 
other 
structures 

(,.luick hardening 
For 
stabilisation White 

Sulphate­
resisting 

(jrouting Super­
sulphate Low-heat 

I I 2 3 4 5 6 7 8 9 10 

8.2.2.5.1. Chemical analysis 
x x x x x x x x 

8.2.2 .5.2. Structural composition 

Bogue's , 
method X 

O x x x x x" 

- X-raymg x x x x x x x 
-microscopic , 

x x X x x x x 

"I for Portland cement 

8.2.2.5.3. 
residue on 

0.090 mm sieve 

Fineness 

x x x x x x x x 

8.2.2.5.4. Blaine 's s ecific surface area 
x x x x x x x x 

8.2.2.5.5. Bulk densi 
x 

ores and voids 
x x x x x x x 

8.2.2.5.6. Bulk densi 
x 

' in loose and com acted condition 
x x x x x x 

8.2.2.5.7. Water re 
x 

uired for standard consistenc 
x x x x x x x 

8.2.2.5.8. Time of setting 
- at 20°C x x x x x X x x 

- at 5,10, 30°C x x x x x x x x 

8.2.2.5.9. Volumetric soundness 
- on small pats x x x x x x x x 

Chatelier-y 
x x x x x x x x 

method 

- autociaving x x x x x x x x 

8.2.25.10 Water absor tion osle 30 minuta 
x x x x x x x x 

8.2.2.5.11 . Water retention 
x x x x x x x xI 

8.225) )2. Linear deformations on mortar risms 
x x x x x x 

8.2.2513. Mechanical Oexura) and com th s after (I ),3 ,7,28,(90) da 
xx x x x x x x 

8.2.2.5.14. Whiteness 
x- x- x- x 

8.2.251 S. H~dration heat 

x x x x x x x
I x 

8.2.2.5.16. Susce lied in the Institute) 
x x x x 

8.2.2.5.17. Corrosion acco rding to V.V. Kind's method in the solution that matches the composition of aggressive water in nature (accord ing 
to the ted in the Institute) 
x x x x x x 
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Section 8: Concrete 
8.2.2.6. I Regular Control Tests within Concrete Plant 

Regular control tests within the concr"te plant sha ll be p~rformed by the laboratory of the producer of concrete. The tests shall be performed 
on samples taken from transport v"hicles or from s ilos, at every repumping of a one-time delivery of bulk cement. Samples of cements that 
are used in a small quantiry (specia l cements) and deli vered in bags 10 the concrete plant, shall be taken from every delivery. 

AII control teslS sha ll b" completed to the satisfaction of the Engineer 

Samples from bulk and bagged deliveries sha ll be taken for one-t ime measurement and overall testing, individually or all at once, in the 
quantity needed for testing, which means that tests are not performed on samples to achieve a certain degree of average condition . 

Regular control tests for all types of cements from Table 6. of these Technical Specifications are obligatory in the following scope: 
Cement used for concrete pavements and concrete fo r bridges shall be tested every day when concrete works are executed, which is in 
accordance with PBAB/87 (Off Journal ofSFRY, No. 11/87, Art. II); 
For cement used tor other concrete works, every de li very shall be tested. 

ContTOI tests in both cases shall determine as follows : 
Standard consistency 
Time of setting 
Volumetric soundness 
by 3-hour boiling of small pats 
Fineness 
- residue on a 0.09 mm sieve 

SR PS 8.C8 .023 
SRPS B C8 .0 23 

SRJ>S BC8023 

SRPS BC8023 

8.2.2.6.2. Supplier's Cement Testing Certificate 
The producer of concrete shall submit to the Engineer, for each delivery of cement , a cement quality test cert ificate. The cert ificate shall 
contain results of the tests performed according to SRPS standards, and of other tests as set out in these Technical Specifications. The 
certificate shall have the code and source of cement, the stamp and signature of the supplier, i.c. of his authorized representative. 

8.2.2.7. Storage of Cement Samples 
For every type and class of cement, the producer of concrete sha ll take and sto re samples accord ing to the appl icable Yugoslav standard for 
cement sampling. One cement sampl e taken in that way may rele r to not more than 250 tons of received andlor used cement. 

Cement samples shall be taken immediatel y, and within one week from the delivery at latest. Cement samples shall be stored in the 
laboratory of the producer of concrete until the ti me of handover/taking over of completed structures, while ensuring that the qualitative 
soundness of cement samples shall not be comprom ised. 

Samples are taken in the presence of the Engineer or person in charge or that, and shall be sea led. 

Table 7. Types of tests in the Institute that is authorized for certifi cat ion, and test methodo logies 

T)'pe of test Test method 
Samplin g SRPS BC 1 0 12179 
Chemical analYSIS or cement based on Portland clinker SRPS BC8020175 
Poten ti al mineralog ical composition of Portland cement (to be tested if needed) According to Bogue's calculations or according to Leo­

Parker's correcti on of Bogue's formulae 
Mln~ralooica l composi tion or Portland cement, if needed Microscopic or X-ray diffract ion 
Content (%) of slag or pozzolane According to a procedure elaborated in the Insti tute 
Physical propert ies of ce ment: 
- Fineness, on sieve SRPS BC8023/82 
- Blaine's specific surface area 
a) For Portland cemen t SRPS B C8024/63 
b) For cement with admixtures SRPS BC8026/66 
- Bu lk density 1'1/0 pores and voids S R PS B C8 023/82 
- Bulk density In compacted and loose condi tions SRPS B C8023/82 
- Standard consistency SRPS B C8023/82 
- Time of setting SRPS BC8023/82 
- Volumetric so undn~ss 

a) on small pats SRPS BC8023/82 
b) on Le Chatelier's rings SRPS B.C8.023/82 
Autoc lave expansion of cement SRPS B.C8025179 
Linear deformations - shrinking SRPS B.C8.029179 
Construction of bodies according to expans ion. Curing water=20± 1°C SRPS BC8029179 
Strength SRPS B.C8022176 
Whiteness of cement SRPS B.C 1.009/82 
Cement hydration heat 
a) Vacuum flask met hod SRPS 8.C8.027175 
b) Dissolution method SRPS 8C8028175 
L'Hermite's method, or AFNORP 15-351 
Susceptibility to cracking (According to a method applied by the Institute) 
If the cement III question shall be resistant to aggress ive sulphate environment Resistance to sulphate aggressiveness and corrosion 

determined according to a procedure adopted by the 
Institute for Tes ting of Materials 

8.2.3. 	 Water for Production of Fresh Concrete 
Water for the production of concrete sha ll not show an unfavourable impact on the setting and hardening of cement. Plain drinking water (tap 
water) may be considered suitable for mixing concretl'; if water is chlorinated, it shall be subjec ted to a full test. Industrial waste water and 
marsh water that contain harmful ingredients that disrupt normal selling and hardening of concrete sha ll be considered unusable. 



Section 8: Co ncrete 

Water from rivers and lakes , and/o r groundwater, shall be used onl y when a qualified company, registered for the activity that covers water 
quality testing, issues satisfacto ty compliance certificates. 

8.2.3. 1. Quali ty Requirements for Water 
Water may be considered sui table for the production of concrete if it meets the following reqUirements: 

Properties 

pH value 

Plain conc rete Reinforced concrete Pre-stressed concrete 

4.5 - 9.5 4.5-9.5 
300 

4.5 - 9.5 
100 Chloride content (CI'), mg /I max 

Sulphate content (S042'), mg/I ma x 2700 2700 1000 
Sulphate content (52'), mgjf max 100 
Nitrate content (NO),), mg/l max 500 500 500 
Phosphate content (P205), mg/J max 100 100 100 
Bicarbonate (alkaline) content (NaHC03), mg/I max 1000 1000 1000 
Consumption of potassium-per mangan ate (KMn04), mg/I max 200 200 200 
Content of di ssolved matter, as a residue from the 
evaporation of clear or filtered water, mg/I 

5000 5000 2000 

Content of undissolved matter, as a difference from the 
residue fro m evaporation of unfiltered and filtered water, 
mg/I 

2000 2000 2000 

Difference 111 time of setting between cement pastes 
prepared with tested water and with distilled water, in 
minutes 

30 30 30 

Water shall not contain oils, grease, oil products, and sugar. Their presence shall be determined visua ll y, and the presence of sugar by a 
qualitative chemical ana tys is. 

The quality of water shall be tested by an institute au thori zed for certifica ti on, according to test methods specified in the Yugoslav standard 
C.M 1.058/85. 


The pre-test compliance certificates shall be va lid for one construction season. 


Regular control tests by the concrete manufacturer's laboratory shall be perfo rm ed when needed or as di rected by the Engineer. 


8.2.4. 	 Concrete adm ixtures 
"Concrete admixtures" mean chemical substances that are added to concrete in small qua nt ities before or during mixing in order to obtain 
certain properties in fresh or hardened concrete, as defined in SRPS l ·.M 1.034/8 1 

For concrete mix ing it is allowed to use only ad mixtures confirmed, by a compliance certificate, to possess dec lared properties and whose 
use does not weaken the basic properties of concrete, and does not cause the corros ion of reinforcing bars. (Certilication for compliance is 
obligatory according to "orr. Journal of5FRY" No. 34/85.) 

Compliance certificates are issued by qua lified companies registered for the activ ity that covers the testing of such admixtures for quality. 

Before the use of concrete wi th admixtures, the concrete producer shall tes t it s qualities and confirm this by a compliance certificate issued 
by a qual ified company reg istered for the activity that covers the test ing of such concrete. 

The concrete producer shall require the manufac turer's instructions for use and follow them . The concrete producer shatt furl11sh the 
Engineer with a qual ity certificate for every delivery of every type of ad mixtures. 

The certificate shall contain the test results l'or properties spec ific for the intended use, non-harmfulness for concrete, the code and source of 
the admixture, production date, quantity , delivery date , stamp, and signature. The certilicatc shall be submitted by the producer, or by his 
au thori zed representative. 

The producer of admixtures shall , for every admix ture separately, define with what types of cement they may be used. The select ion of type 
of admixtu re shall be confirmed by the Engineer on a case-by-case basis . 

8.2.4.1. 	Classification of Concrete Admixtures 
Concrete admixtures are classilied in to the fo ll owing bas ic groups: 

Plast icizers, 
Air entrainers, 
Retarders, 
Accelerators, 
Hardeners, 

Sealants, ,, 

Admixtures for concreting at low temperatures. 


Concrete ad mixtures may have a combined effect on the properties of concrete. In that case, the title of the pertaining group shall fi rst state 
its primary characteristi c that has the greatest impact on the properties of concrete. 

8.2.4 .2. Quality Requirements for Concrete Admixtures 
For the production of concrete it is allowed to use admixtures that meet qua li ty requirements accordll1g to 5RPS U :v!1.035/82. 

Testing of Chemical and Physical/Chemical Propert ies 


The following physical and chem ical properties shall be tested according to SR P5 eM) .039/82: 


3931733 



Section 8: Concrete 

Bulk density in nuid state 

Bulk density in sol id state 

Surface tension of plasticizers and air entrain ers , 

Content of dry maner in tluid state, 

Solubility in nuid state in distilled water and lime-saturated water, 

Loss on ignition in solid state, 

pH value, 

Chlorine-ion content , qualitative, and quantitative only if the qualitative analysis turns up positive, 

IR sp~ctroscopy, 


Dekrmination of reduction matter, 

Stabil ity of foam from air entrainers. 


Physical/chemical propenies of an admixture are not subject to req uirements . Test results are entered into a protocol. 

Testing impacts of admixtures on the propenies of cement paste and monar 
Testing impacts of admixtures on the properties of cement paste shall be perfonned according to SRPS U.M 1.038, 
Standard consistency shall be tested according to SRPS B.C8.023, 
Time of sening for admixtures for concreting at low temperatures shall be determined at - 5°C and at a lower limit temperature declared 
by the manufacturer, 
Volumetric soundness shall be determined according to SRPS 8.C1.023 
Testing impacts of admixtures on the properties of cement mortar shall be performed according to SRPS U.M 1.038, 
Reduced amount of necessary water shall be determined according to SRPS U.M 1.038, 
Flexural and compressive strength shall be determined according to SRPS B.C8 .022, 
Lmear deformation shall be tested according to SRPS BC8.029, 
Air content shall be determined according to SRPS B.C8 .050. 

The qualities to be met by cement paste and mortar with an admixture are given in Table I of SRPS l.'.M 1.035/82. Tests not subject to 
requirements shall be performed and their results entered into a protocol. 

Testing Impacts of Admixtures on Corrosion of" Steel in Concrete. 

Admixtures do not have any impact on the corrosion of steel in concrete, if a rod (test specimen) made of concrete, according to SRPS 
U.M 1.044, with a maximum amount 01' admixture as declared by the manufacturer, at the voltage of 225 mV according to a calomel 
electrode and the procedure set out in SRPS U.M 1.044, has the current density of less than 60 A/cm'­

Testing Impacts of Admixtures on Properties of Concrete 

Fres h concrete: 

Bulk density in compacted state. 

Consistency shall be determined according to SRPS UM8054 

Time of setting shall be determined according to SRPS U.MI019. 

Air content shall be determined according to SRPS U.M 1.031. 


Hardened concrete 

Bulk densit) 

Compressive strength shall be tested according to SRPS U.M 1.020. 

Resistance to frost shall be tested according to SRPS U.M 1016. 

Water-impermeability shall be tested according to SRPS U M 10 15 


The quality to be met by hardened concrete with admixtures is given in Table 2 of SRPS U. M 1.035/82, and the impacts of admixtures on 
concrete propenies shall be tested according to SRPS G.M 1.036/8 1 For bulk density in compacl<::d state, time of sening, as well as the 
content of air in fresh concrete, the quality shall not be determined, but the tests shall be performed and their results entered into a protocol. 

82.4.3 . Checking Primary Lse 
Before mixing concrete with the use of admixtures, it is necessary to check whether the admixture to be used in concreting is suitable for its 
primary use, as detined in SRPS U.M I 037/81 ("Pre-testing for the selection of concrete admixture with particular aggregate and cement"). 

8.2 4.4 . Checking Admixtures in Concrete Plant Before Use 
Before app lying admixtures. the producer of concrete shall check every received batch of admixtures, or a pan thereof, for the following 
properties: 

Standard consistency of cement paste, 

Time of setting of cement paste of standard consistency, 

Compr~"s i ve strength of concrete samples. 


8.2.5. Chemical agents for surface protection of placed concrete against drying out 
For the surface protection of" placed fresh concrete that has to harden it is allowed to use liquid chemical spraying agents. These agents shall 
be pre-tested by a qualilied company registered for the activity that covers the testing of qualities of these agents, and shall be used according 
to the manufacturer's instructions. The contractor shall furnish the Engineer with a quality certilicate for every delivery of every type of 
protect ive agent. 

The cenificate shall contain the test results for propenies specilic lor the intended use, non-harmfulness for concrete, code and source of the 
agent for surface protection of concrete against drying out, production date, quantity and date of delivery, stamp, and signature. The 
cenili cate shall be submitted by the manufacturer or his authorised representative. 

Betore usi ng a chemical agent for surface protection of places concrete against drying out, the Contractor shall have a report on testing of 
water retention effects, through the measurement of their ability to prevent the loss of moisture during the early setting period The method 
ASTM C-156 shall be applied for the test. 
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8.3 . 	 Quality Requirements for Concrete 

8.3. 1 	 Quality Requiremen ts 

8.3.1 I. General 
For all concrete works within the construction (except for any specifically set requirements) the applicable technology shall be the 
technology of plasticized, thick, compact, and technically water impermeable concrete that is, for certain uses, artificially mi cro-ae rated or 
capillary-densified. Only concrete found to meet spec ifi ed quality requirements, through pre-tests and special requirements, may be used for 
this procedure. Concrete shall be placed only mechanicall y. Concrete for concrete pavements shall meet the requirements set out in SRPS 
U. H020/87 . 

8.3 .1.2. Com posi tion of Class 8-11 Concrete 
The composition of class 8-JI concrete, considering its properties in fresh and hardened conditions, shall be determined through ca lcu lations 
and experimentally . 

83 .1.3. Properties of Concrete 
In designs, the required grades and other properties of concrete (MB) shall apply for concrete afier 28-day aging , and shall refer to 
destructive strengths of moulded cubes, with 20-cm sides, and a maX imum grain size of 63 mm, cured at 95% humidity, at leas t, and the 
temperature of20±4°C, and tested according to SRPS L:.M 1.020. , 

" , 
'" The quality of concrete shall be defined in the des ign based on technical specifications for concrete work s. and speCifications for relevant 

constructions and elements in the course of operation. Regard less of Its intended use, concrete shall also bear. aside from the designat ion of 
its grade (MB), its special properties in the des ign, if special purpose structures are constructed. 

The design may envisage that concrete, aside from the designation from paragraph 2 above, also bears des ignations of other properties. such 
as : water impermeability, frost resistance, frost and sa lt resistance, res istance to chemical impacts, and wear resistance. 

8.3. 1.3.1 Provision of Proof for Concrete Grade 
Every 3 months, in order to prove the grade of concrete, all results of compressive strength tests, grouped by batch for the past three months, 
shall be processed statistically for every type of concrete. The statistical processing of test results shall include the calculation of the typical 
strength of concrete: Fk. The typical compressi",! strength is the value below which not more than I 0% of all strength s of Icsted concrete 
may be expected, with the number of samples n 2: 30, and meeting the following requirement: 

Fk = Fkm - 1.28 S where: 

Fk - Typica l compress ive strength in MPa 

Fkm - Mean compressive strength value for all tes t results in MPa 

S - Standard squared deviation in MPa, defined according to Art . 46 of the new PBAB/87 (standard deviation). 


When producing B-II concrete, the producer of concrete shall test its compressive strength according to SRPS U.MI.020 on a sample taken 
for every type of concrete. on every day of production, or at every 50 m' of produced concrete, and/or at every 75 mi xes , taking into account 
the already obtained number of tests. I n exceptional cases, if the quantities of produced concrete in the asse~sment period are large (in excess 
of 2000 m), then samples for testing shall be taken at every 100 m', i.e 150 mixes. The total number of tests for every class of concrete 
produced in larger quantities (in excess of 1000 m.1) in the assessment period shall be not more than 30. For smaller quantities of concrete, at 
least 10 tests shall be performed for every type of concrete in the assessment period . The results of concrete compressive strength tests shall 
be assessed according to SRPS U.M 1.05 1. 

All tests shall be completed to the sati sfaction of the Engineer and all results shall be submitted for the approval of the Engineer 

8.3.1 A. Concrete Grade Control Programme 
Grade of concrete (MB) shall be assessed by batch, in line with the control programme against on~ of criteria, as spceified 111 Art. 46 of the 
new Rules on technical norms for plain and reinforced concrete ("Off. Journal ofSFRY", No. II dated 23 February 1987) 

8.3.1.4 .1. Other Requirements 
Having in mind various requirements for the baSIC load (dead load) and the useful load of a construction and/or structure, concrete shall be 
mixed and placed according to criteria for achieving other relevant technical properties conditioned by the values of W/C factor of fresh 
concrete that shall not exceed specific limit va lues , by achievi ng the required degree of castabliity and water impermeability of hardened 
concrete, as set out in SRPS U. M 1.0 15. 

8.3.1.5. 	 W/C Factor for Concrete without Special Requirements 
For concretes for which there are no special requirements In the des ign or technical spec ifi cations, wa ter sha ll be used only as much as 
necessary to compact concrete well , considering the placement conditions, but the applicabl~ cmer ion is that they shall not be mixed and 
placed with a W/C factor in excess of 0.60 

8.3.1.6. 	 W/C Factor for Frost-Resistant and Water impermeable Concretes 
The criterion that a max imum W/C ratio shall not exceed 0.50 shall apply to concretes for which spec ifications or technical specifications 
require, or for which a need arises, subsequentl y, conSidering field condit ions, to ensure the freeze-thaw resistance or impermeabili ty. If a 
need arises for a higher W/C factor, because of the placement needs, it is necessary to use special technological procedures, such as the 
addition of plasticizers, micro-aeration, capillary densification, or other appropriate procedures . Such concrete shall be impermea ble, 
according to the Rules on technical nonns for concrete pavement (SRPS L' E3.020/87) . 

8.3.1.7. 	W/C factor for concrete on pavement and concrete exposed to frost and salt 
For concrete pavements and other concretes particularly exposed to the action of frost and salts, micro-aeration sha ll necessarily be applied. 
Based on prior documented tests, instead of the micro-aeration of these concretes, it is allowed to apply their capillary densifi cat ion. For 
these concretes, in general, the criterion of a maximum W/C factor value of 0.60, and the criterion of impermeability are becoming stricter. 
For concrete on pavement, an add itional requirement is that the value of a maximum W/C factor shall not exceed 0.50. For concrete in pre­
stressed structures that sha ll not be aerated , the applicable criterion is the one set out in the Rules on technical measures and requirements for 
pre-stressed concrete. 
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8.3.1.8. 	 Testing Concrete for Frost Resistance 

The frost resistance of concrete shall be tested according to SRPS U.M 10 16177. The grades for frost resistance of concrete are M-50, M-I 00, 
M-150, and M-200, where the number indicates the highest number of alternate freezing at a stable temperature of -20°C for 4h, and thawing 
in water of temperaturer20°C for 4h. The objects to be tested shall be in the shape of a cube, with 150 or 200 mm long sides, or cylindrical 
specimens taken from a completed structure, 150/150 mm in size. The number of samples, cycles, and the test procedure shall be in line with 
the requirements set out in the above-mentioned SRPS, depending on the required grade of concrete (M8). When pretesting for the frost 
resistance of concrele, it is necessary to test aggregate, water, cement, and any admixtures of concrete according to requirements set out in 
relevant SRPS, Rules on technical norms for plain and reinforced concrete, and Rules on technical measures and requirements for pre­
stressed concrete. 

In the previous procedure, it is necessary to get a mix design for concrete that should be resistant to frost from a relevant institution registered 
for that type of activities. In the designs it is necessary to specifically state those elements of construction that also require frost resisting 
concrete. The pertaining appendices to the design shall state the compressive strengths of concrete - concrete grades, the types of steel and 
reinforcing bars, and the relevant grades of frost resistance, or frost and salt resistance of concrete. 

When testing concrete for frost resistance, the compressive strength of frozen concrete test bodies shall be at least 75% of strength of nOI1­
frozen test bodies of respective age (standard). 

Four days before starting the test, all test bodies shall be put into water of temperature 20°C+2, that should be at least 2 cm above the top 
surface of test body. 

Vlandatory pre-tests for the frost resistance of concrete shall be conducted for concrete pavements, bridge span structures and guners, and for 
other concrete structures, if for concrete works, i.e. mixing of concrete, non-standard mineral aggregates are used (all gravels with the 
presence of hornstone, all volcanic rocks with the content of glass, dolomites, etc.), with the presence of small particles of 0.02 mm in size. 

The mentioned pre-tests shall be conducted for concrete in constructions and elements on such road sections where the freeze-thaw process is 
present in the range trom °to 20°C, and if the number of freeze-thaw cycles per year is over 10, particularly in environments where water 
and aggressive substances are present (in the air, water, soil, and during winter road maintenance), where the Designer shall take these 
conditions into consideration when designing the structure. 

Mandatory control tests for the frost resistance of test concrete bodies (kerns) shall also be perfonned for concrete pavements. If mineral 
aggregate for concrete works (this does not apply to concrete pavement and lanes, bridge span structures, gutters, and tunnel arches) has a 
smaller presence of particles finer than 0.02 - 2.5 mm in size, the testing for frost resistance is not necessary, but if their share is over 2.5% 
but not more than 4%, to approve the mineral aggregate for use in the above-mentioned concrete works, the frost resistance of such concrete 
constructions and elements shall be proven according to the procedure already described above. 

8.3.1.8.1 	 Testing Concrete for Frost and Salt Resistance 
The frost and salt resistance of concrete shall be tested according to SRPS u.M 1.055. A minimum requirement is that it shall be resistant. 

8.3.1.9. 	 Concrete Exposed to Aggressive Action of Water or Soil '.' Concrete placed in the environment exposed to the aggressive action of water or soil shall fully meet the quality requirements set out in the 
Rules on technical measures and requirements for the design and construction of concrete and reinforced-concrete constructions in 
environments exposed to the aggressive action of water and soil (SRPS L! M 1014 and P8A8/87). 

8.3.1 	 10.Degree of Aggressiveness of Water and Soil to Concrete 
The degree of aggressiveness of water and soil to concrete shall be determined by chemical analyses of water and soil performed by a 
qualitled company registered for that activity. The action of water on a structure may be under pressure of 15 atm, and with a unilateral 
hydrostatic pressure, a pressure with a gradient in excess of 5 which is a criterion whether the structure is under water pressure or not. 

8.3.1 II. Water sampling 
Water samples to be sent for testing shall be taken at water temperature of O°C to +25°C, If the temperature of water during sampling is not 
with III the stated range, this should be streSSed in particular. 

8.3.1 	 12. Indicators of aggressive actions of water and soil 
The indicators 01' aggressiw actions of water and soil, as set out in the Rules specified under 8.3.1.9., relate to concrete mixed with Portland 
cem~nt, with the addition of pozzolane or slag, or with special Portland cement that has a required water impermeability after 28-day setting 
under nonnal conditions. 

8.3.1 	 13. 8asic forms of aggressive action of water on concrete are: 

I General acidic aggressiveness determined over the concentration of aCids, i.e. pH value; 

2. Carbon-acidic aggressiveness, determined over the concentTation of free carbonic acid, taking into account the content of calcium, 

chlorides, and sulphates, as well as carbonate hardness; 

3 L~aching, determined by the value of hydro carbonate alkalinity; 

4. Sulphate aggressiveness, determined by the concentration ofsulphates, taking into account the chloride content; 
5. Magnesium aggressiveness, determined by the concentration of magnesium ions depending on the content of sulphate ions; 
6. Ammonium aggressiveness, determined by the content of ammonium ions; 
7. Alkaline aggressiveness determined by the concentration of alkalis. 

8.3.1 	 l4.Concrete exposed to aggressive action of water and soil 
Concrete exposed to aggressive action of water and soil shall be mixed with appropriate cement and aggregate, but after 28 days of normal 
hardening it shall have water impermeability that meets the following coemcient of permeability 8. I 0 cmlsec K=26. \0 cm/sec. 

Water impermeability shall be t~sted by a qualitled company registered for the testing of materials and constructions, according to SRPS 
u.MI.015178, on cylind~rs, 15 em in diameter, 15 cm high, or plates, 20x20xl5 em, that are exposed to the action of water for 8 hours under 
the pressure of 1 atm, and then to the action of water under the pressure of 2 atm for another 8 hours. 

The grades of water impermeability of concrete are: 8-2, 8-4, 8-6,8-8,8-12, where the numbers 2, 4, 6,8, and 12 indicate pressures in bars 
that concrete (test specimens) shall meet according to SRPS L M 1.015178. 
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Section 8: Concrete 
Based on the given indicators of aggressiveness of water and soil, the cement shall be selected so as to ensure the durability of concrete, If 
the environment is very aggressive, it is necessary to envisage measures for the protection of concrete in the form of coating. A minimum 
quantity of cement per 1m' of finished concrete shall be 350 kilograms 

If the aggregate used for concrete, exposed to alkaline aggressive actions of water and soil, contains amorphous silicon (opal, chal cedony, 
chert), its potential alkali-sil icate reaction shall be tested according to SRPS 8.B 8,056/8 1, If concrete is exposed to occasional or permanent 
con tact with water or damp soil, and is mixed with cement of a high alkali content (Na,O K,O), the potential alkali-silicate (S RPSC 

R.B8056) and potential alkali-carbonate (ASTM C-586) react ivity shall be tested , 

For mixing concrete ex posed to aggressive actions of water and so il, it is necessary to adopt a minimum amount of water needed to obtai n 
the required strength, castability, and water impermeabi lity , as determined experimentally. 

Fresh cast concrete and prefabricated elements in an agg ressive environment under normal conditions of hardening, shall not come into 
contact with water for at least 14 days from the date of placeme nt, and for at least 21 days if concrete is made with pozzolanic cements 

For reinforced concrete in an aggressive environment , a minimum thickness of the protective layer of reinforcement shall be 5.0 Col , with the 
surface as enclosed as possible, without any sharp edges, i,e, with rounding of a minimum radius of 50 em. 

The concrete design, or investment/technical documents for st ructures whose particul ar parts are in an aggressive environment, shall give 
data on the aggressiveness of water and soil , types of adopted cement, aggregate, and WIC factor, curing of concrete. degree of water 
impermeability, method for ensuring water impermeability, additional protective measures, methods for conlTol of quality of performed 
works, and other, full as specified in PBAB/87 from Sub-Section 8,3, 1.9, 

8,3, I J5. Water Absorption 
Water absorption of concrete in pavement structure and pre-stressed constructions shall not be more than 1.3% of concrete mass. 

8.3.1 	 16,Content of particles smaller than 0,25 mm in size 
The total amount of cement and aggregate grains smaller than 0.25 mOl for B-IJ concretes shall not be below the va lues given in Tabk 8. 

Table 8 

The largest aggregate fraction (mm) The lowest tot al amount of cement and particles of 0.2 5 mOl in size (kg/m3 of concrete) 

4 8 500 

8 J6 425 

16 32 350 

32 63 300 


8.3,2. 	 Requirements in Production of Co ncr ere 

8.3.2, I 	Designing B-ll concretes and concretes for transport 

8.3.2. 1 I. General 
Before starting the production of B-li concretes and concretes for transport, it IS necessary that an authorized institution deSigns their mixes, 
by computation and experimentally, taking care of specific properties of the basic components to be used for the production of concrete. Jt is 
necessary to take care of the castability of concrete, which is primarily determined by the degree of consistency, and a max imum diameter of 
aggregate grains. 

8.3.2.1,2, Design-Related Tests 
Design-rel ated tests shall be started in time that enables the provision of necessary results on the properties of concrete to be placed, while 
ensuring that, aside from proofs on the quali ty of concrete after 28-day aging, there must also be a proof on the quality of concrete for the age 
at which the construction and its elements are pre-stressed, on specimens stored under the same conditions as the constructi on and its 
elements. Apart from a mandatory proof on the quality of concrete after 28-day aging. it is not mandatory, but is possible, if needed, to 
conduct a test to prove the qual ity of concrete after 7 and 90 days. 
All tests shall be completed to the satisfaction of the Engineer and all results shall be submitted for the appro va l of the Lnginee r 

8.3.2.1.3. 	Concrete Mix Des ign 
The concrete mix design shall contain : 
I Aggregate test certificate 
2, Binder test certificate 
3_ Water test certificate 
4. Concrete admixtures test certificate 
5. Designed gra in size distribution curve of mineral mixture 

6, Water-cement ratio analysis and designed consistency of concrete 

7. Proportions of mineral aggregate, particular fractions, cement , admixture, and water in I m3 of concrete, 
8. Proportion of mineral aggregate, particular fractions, cement, admixture , and water for one batch, depending on the capacity of mi xer. 
9, Results of tests on tes t cubes for each required grade of concrete (MB), including other tests of concrete, if so required in the des ign. 
10. ConlTol of measuring instruments in the concrete plant (mixer) , i.e, control of sca les and water gauges , performed accord ing to SRPS 

U.M 1.050; adoption of a mix for I batch in the mi xer, namely (or: 

cement , 

\-vater. 
aggregate: 


gran ulometric composition, 

dosage by fraction, 

particles of 0,09 mm in size in a fraction, and 

particles of 0,063 mm in size in an aggregate fraction , 


consistency of concrete. 
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Section 8: Concrete 
8.3.2.2. Working Condition in Concrete Plants 

8.3.2.2 .1 Lquipment in Concrete Plant 
The equipment and working processes in a concrete plant shall ensure the required degree of homogeneiry in the properties of fresh cast and 
prefabricated concrete, according to SRPS C.M I.OSO and SRPS l .M I.OSI . 

8.3 .2.2.2. Thermal Calculations at Low Temperatures 
If concreting is performed at low temperatures , the possibiliry of tempering fresh concrete shall be ensured, i.e. its relevant components 
(water - aggregate), according to the required temperature. The concrete plant operations shall ensure the possibility of an adequate 
protection of fresh concrete during handling and placement, as well as of placed concrete, and concrete during hardening, against weather 
conditions. Thermal calculations shall be made with respect to caloric properties of the components of concrete, fonms, and ambient 
temperatures , and the temperature of fresh concrete that is being placed. 

8. 3.2.2.3. Handling Time 
Th e duration of fresh concrete handl ing and transport, i.e. time from its preparation until placement, is subject to the requirement that within 
that time there shall be no change in the consistency of concrete. In general, the applicable rule is that the duration of handling and transport 
shall not be longer than I hour. Variations from this limit are possible based on a proven experimental procedure, or with the use of 
"retarders" - admixtures that slow down the cement hydration process. 

8.3.2 .24. Allowed Drop I-Jeight 
The allowed drop height of fresh concrete and the height of drop chute shall depend on the concrete mix, and the Contractor shall determine 
them for each case separately, so as to exclude any segregation of concrete under the impact of graviry. In general , the drop height of fresh 
concrete shall not be over I m. 

8.3.2.2 .S. Maintenance of vessels for fresh concrete 
After every filling and emprying, vessels with concrete shall be cleaned thoroughly. When using vessels that are filled continually (e.g. 
"transitory' silos), it is necessary to prevent any retention of old concrete: on the walls of vessels in a special and adequate way. 

8. 3.2.2.6. White and coloured concretes 
White and coloured concretes shall be mt xed separately in concrete plants adequately equipped and supplied for that purpose. For handling 
and transport of white: and coloured concretes, specifically prepared and supplied equipment shall be used. For coloured concretes only 
resistant pigments, non-harmful for cement clinker, may be used. 

8.3.2.3. Use of Admi xtures for Concrete 
In order to improve properties of fresh and hardened concrete, it is necessary to use admixtures for concrete, according to SRPS U.M 1.034. 

8.3 .23 . I . Major Types of Admixtures for Concrete and Their Use 
In general, the following admixtures may be used: 


Plasticizers, 

Air entrainers, 

Additiv~s for concreting at lower temperatures, 

Thickeners (primarily capillary thickeners), 

Accelerators, 

Retarders, 

Colouring agents for fresh concrete, 

Inhibitors, i.e. agents for the protection of reinforcement steel against corrosion, 

Surface protection of fresh cast concrete (concrete pavement). 


It is allowed to use onl y pre-tested admixtures for concrete according to SRPS U.MI .03S, as well as for the selection of admixtures for 
concrete with a certain aggregate and cement according to SRPS U. M 1.037. 

It is necessary to check the impact of used admixtures on the properties of concrete, according to SRPS U.MI.036. Furthermore, it is also 
necessary to check the impact of admixtures to concrete on cement paste and mortar, according to SRPS U.M 1.038, and the impact of 
admixtures on the corrosion of reinforcement steel, accordrng to SRPS L.M 1.044 . 

Admixtures shall be batched precisely. Concrete plants shall be equipped with devices for simultaneous batching of two different rypes of 
admixtures. In general , admixtures are added in a diluted state to finished fresh concrete, and to water for mixing concrete. 

Devices for handling and batching of admixtures shall be resistant to corrosive impacts of admixtures . 

Admixtures made of linel y ground mineral materials (rock !lour or similar), materials with colloid and hydrophobic properties (bentonites , 
ground paraffin etc.) shall not be treated as admixtures for concrete. All mentioned pre-tests shall be performed by an institution authorised 
for that type of activities. 

All tests shall b~ completed to the sa tisfaction of the Engineer and all results shall be submitted fo r the approval of the Engineer 

8.3.2.3 .2. Special Requirements for Micro-Aeration or Concrete 
To increase water impermeability, freeze-thaw resistance, and resistance to salt, for certain concretes, and as obligatory for concretes in 
pavement structures, artificial micro-aeration is used , unless this is compensated for with artificial chemical/mineralogical capillary 
thickening. 

The content and structure of micro-pores in finished concrete shall meet the specified requirements 

The batching of' a selected and tested air entraining agent shall be determined carefully by the Contractor, with each particular mix of fresh 
concrete pre-tested. In all phases , the batchlng of air entrainers shall be precise, continuous, controlled in quantiry, according to SRPS 
U.\11.031 
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Section 8: Concrete 
For the achieved content of micro-pores in fresh concrete, In the mixing phase, it is necessary to take into account th~ factors li sted below, 
for an air entrainer otherwise batched in the same way : 

Type and composition of mineral aggregate, shape and surface properties of its grains, and the quantity of grains smaller than 0.25 mm ; 
The amount and type of cement, particularly the grain size composition, shape and surface properties of grains; 
Consistency of fresh concrete; 
Time and method of mixing fresh concrete; 
rem perature of fresh concrete. 

Technically relevant is the content of micro-pores in fresh concrete, and it refers to placed concrete . This is why it is necessary to detcrmin~ 
the content of micro-pores in fresh concrete immediately after mixing, while including the impact of th~ m~thod and duration of handling, 
and method of placement, particularly the vibration power and duration 

The air content (micro-porosity) shall be controlled and assessed, both on laboratory test specimens in the concrete plant. and on the test 
specimens taken on site from the structure, according to SRPS L' M1.031 

8.3.3. 	 Cement \1ortar 
Two basic types of cement mortar are used, according to th~ir intended use: 
- Masonry cement mortar, and 
- Plastering cement mortar. 

Cement mortars shall be made of cement, sand, and water. 

8.3.3. I 	 Masonry cement mortar 
By consistency, two types of masonry cement mortar shall be used. 
- Liquid mortar, and 
- Plastic mortar. 

8.3 .3.1.1 Quality requirements for materials for preparation of masonry mortar 
Cement that seLVes for mixing mortar shall meet the quality requirements set out in SRPS B.CIO II and SRPS B.C1012 (Sub-Section 
8.4.1.2. of these Technical Specifications). 

Sand for mortars may be: 

- Sand from rivers (river sand), reefs , and sandy terrains (quarry sand), 

- Crushed sand made of good-quality solid rock material 


Quality requirements for sand for mixing masonry mortar are Set out in SRPS C.M2.010. 

Quality requirements for sand for mixing masonry mortar 

No. 
Characteristic of quality Quality Requirement 

A. Content of harmful components: 

(in percentage by mass) 

I Clay balls (over 0.5 cm3): 


For river sand .. ......... ..... 1% 

For quarry sand ... .. ...........""" ..... ... 1.5% 


2. 	 Fine particles passing through 

0.090mm sieve (wet sieving) . .. ........... 10% 


3. 	 Particles under 0.02 mm in size ............................. 2% 

4. 	 Organic maner.. . ... max 0.0 I % 
5. 	 Suspended matter ... .. ........ ...... max 0.3% 

6. 	 Total sulphur, expressed as S03 ....... ........... max 1% 

7. 	 Chlorides, nitrates , nitrites ............. max 0 1% 


B.(jranulometric composition of sand shall be as follows: 

Mesh Passing through sieve 

natural sand (%) crushed sand (%) 

4 100 100 

2 70- 100 70 - tOO 

I 48 - 88 45 - 90 


0.5 26 - 57 30 - 57 
0.25 10- 26 16 - 37 
0.09 0-10 0-10 

Methods for testing particular properties of sand are set out in SRPS UM8002. 

Water from the drinking water supply mains may be used to mix mortar without any pre-tests. Water of any other origin may be used if It 
meets the quality requirements set out in SRPS C.M 1.058, which is proven by pre-testing. 

8.3.3.1.2 . Quality requirements for masonry cement mortar 
Quality requirements for mortar are set out in SRPS U.M2.010. 



Section 8: Concrete 
8.3.3 1.3.Consist~ncy of fr~sh of mortar 

Consistency offresh or mortar sha ll be according to the following values 

Type of mortar Cone spr~ading (mm) 

Liquid mortar over ISO 
Plastic mortar from 130 to 180 

Consistency shall be determined according to the method given in SRPS 8C8.023 . 

8.3.3.1 A.Strength of Mortar 
Strength or mortar shall be according to the fo ll owing va lues: 

Mortar 

Compress iw strength , 
MPa 
After 28 da s 

Fkxural strength, MPa 
After 28 days 

grade Average 
value, 
min . 

Singu lar 
va lue, 
min . 

Average 
value, 
mln 

Singular 
value, 
min. 

0.5 OS 03 03 0.2 
2.5 2.5 1.7 1.0 0.8 
5.0 5.0 3.5 1.7 1.4 
10.0 10 .0 7.0 2.4 2.0 

For testing strength, a test cement-mortar specimen shall be made and cured according to the procedure set out in SRPS C.MS.002. 
Compressive and flexural strengths shall be tested according to SRPS B.C8022 

S.3.3. I S. Frost Resistance 
Frost resistance of cement mortar, ifspecilied in the structural design as a quality requirement, shall be tested according to SRPS U.M8.002. 

8.3.3. 1.6. Homogeneity 

Homogeneity of cement mortar shall be tested according to the procedure set out in SRPS U.MS.002. 


8.3.3.2. 	Plast~ring Cement Mortar 
Plastering cement mortar shall serve for making flat, smooth, or specifically finished concrete or stone surfaces. An approximate composition 
01' plastering cement mortar (ratio of cement and sand) shall be: 

- for base and finishing coats 1:4. 

8.3.3.2.I.Quality Requirements ror Materials for Mixing Plastering Mortar 
Cement and water shall meet standard quality requirements specilied under 8.3.3.1 I The quality requirements for sand for mixing plastering 
mortar are set out in SRPS U.M2.0l2. 

Quality requirements for sand for mixing plastering mortar. 
'.'. 

1\0.
:jl,:
'. 	 Characteristic of quality Quality Requirement 

A. Content of harmful components: 

(in percentage by mass) 


Clay balls (over 0.5 cm3): 

For ri ver sand ............................... ", .... ................ 1 % 

For quarry sand . . ........ ... ... .. ........... 1.5% 


2. 	 Fine particles passing through 

0.090mm sieve (wet sievi ng) . . ........ . ...... 15% 


3. 	 Particles under 0.02 mm in size ........... ........ 5% 

4. 	 Organic matter. . . ........... ......... ...... .. maxO.OI% 

5. 	 Suspended matter .... ... ........ . ........... .. ... max 0.3% 

6. 	 TOlal su lphur, expressed as S03 max 1% 
7. 	 Chlorides, nitrates , nitrites max 0.1 % 

B.Gfilnu lometric composition of sand shall meet the following requirements: 

Coat of mortar Type of sand Residue on 0.50 

sieve (%) 


Base Coarse 50 - 70 

Medium 30 - SO 


Fini shing Fine 20 - 35 

Very tine 7 - 20 

Th.; largest grain siLe in base coat. ..... 5 mm 

The largest grain size in finishing coat .................... 3 mm 


8.33.2 .2. Quality Requirements for Plastering Cement Mortar 

Quality requirements for mortar are set out in SRPS l: .M2.0l 0 
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Section 8: Concrete 
8.3.3 .2.3 . Consistency of Fresh Mortar 


Consistency of fresh plastering mortar shall be according to the following va lues : 


Type of mortar Spreading Largest grain 
(mm) (mm) 

For base coat 200 - 230 2.5 - 5 
For finishing coat 170 ­ 180 1.2 

Consistency shall be determined according to the method set out in SRPS B.C8023 

8.3.3.2.4. Strength and Quality of Mortar 
The strength or mortar shall be according to the values given under 8.3.3.1.4. of these: Technical Specifications. The quality of plastering 
cement mortar shall be checked according to SRPS lJ .MS .002. 

S.3.3.3. 	 Mixing of Cement Mortar 
The composition of mortar shall be determined according to : 

Design requirements, 

fhickness ofjoints or layers, 

Cement class 

Envisaged consistency . 


Mixing shall ensure mortar of uniform composition and plasticity Ihe time of mixing shall be detennined by testing for homogene ity of 
cement mortar for each type of mixer. 

The temperature of water for mixing mortar shall not exceed 80°e, and that of sand shall not exceed 40°C 

Mortar shall be mi xed only in the quantity that can be placed before the setting starts, while keeping the specified consistency. 

8.3.4. 	 Grouts for Pre-Stressing Cables 

8.3.4. I 	 General 
Grouts for grouting tens ioned cables shall be prepared (mixed) and placed according to the Rules on technical measures and requirements for 
pre-stressed concrete and according to SRPS U.E3.0 15/86. The grouts shall be mixed mechanically. SRPS U.E3 015/86 shall determine the 
composition, quality requirements, pre-tests and contTol tests for grouts for grouting cables. 

8.3.4.2. 	 Pre-Testing 
Each used grout shall be pre-tested by a qualified company registered for the test ing of materials and constructions, as ordered by the 
Contractor. Before the commencement of works on the grouting of pre-stress ing cables, all materials and grouts based on materials to be 
used shall be tested, 

Test reports on the tested composition and tested materials of the same type and from the same source shall be valid for one year at most 

These tests of grouts shall be performed in laboratory conditions at the temperature of 20 ± 2°C and cover 

Flow, SRPS U.MS.024/84, 

Bleeding, SRPS lJ .M8 .023/84, 

Change in volume, SRPS U.M8.023/84, 

Compress ive strength aner 28 days, SRPS U.M8.022/84, 

Frost resistance, SRPS CM8025/84 


If grouting is performed at a temperature higher than 25°C. or lower than 5°C, it is necessary to perform some additional tests under 
appropriate temperature conditions, namely for : 

Flow, 

Bleeding, 

Change in volume, 

Also, in case of lower temperatures , compress ive strength after 3, 7, and 28 days, on test specimens cured at 50°C for 7 days, than at 


20°C until the 28'" day. 

8.3.4.3. 	 Mixing and Placement of Grouts 
The Contractor shall check the mixing and placement of grouts visually and by meas urements according to a schedule approved by the 
Engineer. The Contractor shall keep a log on pre-stressing, grouting, and controls. which shall be confinned by the Engineer 

8.3.4.3.1 	 Control Tes ts 
Before use, the Contractor shall test each del ivcry of cement regarding: water for standard consistency, setting time, volumetric soundness 
and fineness according to SRPS BCS.023 . Samples from each delivery shall be kept in the following amounts: cement about 3 kg. chem ical 
additives 500 g, mineral additions about 3 kg, or dry grout about 10 kg, until the commissioning of the structure, while ensuring that the 
quality of taken samples is not compromised during that time. 

The quality of fresh grout with material s with which the mix is prepared sha ll be determined at least a day before grouting The tests sha ll 
include now rate, bleeding. and change in volume. 

Throughout the works, the no w rate of grout shall be checked several times at the upper and lower ends of the chute or pipe, and grout 
samples for the testing of bleeding, change in volume and 2S-day compress ive strength shall be taken at least once a day. For the testing for 
change in volume and strength , test specimens shall be made from the mix taken at the lower end of the chute or pipe. Tes t spec imens shall 
be kept in tightly closed boxes for 24 hours on the site, and then for the remaining time in the laboratory . 

'. 
., ', 
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Section 8: Concrete 
The Contractor sha ll keep a log on grouting works and quality test results with the following data: 

Manufacturer's name, 
Si te, 
Structural element, 
Code and dimensions of pre-stressing cables, 
Pre-stressing methOd, 
Date, start and end of grou ting, 
Type of usable materials, 
Composition and water-cement factor of the grout, 
LJata on mixer used to prepare the mix, 
Mixing time, 
Air temperature and humidity, temperature of used materials and f"resh grout, 
Flow of th<; grout, 
Bleeding, 
Change In vol ume, 
Number of taken spec imens, 
Conditions of curing for the spec imens. 
Date of taking over the specimens for stre ngth tests, 
Special notes, 
Sketch of ekments with cable layo ut, 
Signature of person in charge. 

Based on the data from the site and results for 28-day comprcssiw st rength tests a report on the quality of placed grout shall be prepared. 

All tests shall be completed to the sati sfaction of the Engineer and all results sha ll be submitted for the approval of the Engineer 

8.3.4.3.2. Pre-stressing log keeping schedule 
The schedule shall include 

Pro.ject name, 
Name of co.nstruction, 
:--lame and position of the element to be pre-stressed, 
Date of concreting and prestressing of the e lement , 
Codes and characteristics of patented tendons, 
Layout Df cables, i.e. tendons for prestressing, 
Required initial force (stress) in the cable, 
Required final force (stress) in the cable, 
Loss of force in cables due 10 wea ther impacts o.n concrete and cab les (contraction and creep of concrete, r<.:laxation of cables), insertion 
of anchor boits, friction with the change of direction of cables, sum of losses), 

.' 	 Measured force 11\ cable tensioning, 
Cable elongation value (before and after anchoring), 
Stress obtained by direct measurements, if speci fi ed in the design , 
Notes related to the stages and seq u<:nce of tensioning . . 

'" 8.3.5. Special types of concrete 
Spec ial 	 types of concrete shall be mixed and placed, if an opportunity for that arises, according to appropri ate instructions and 
recommendations approved by the Engineer. Special types of concrete include: pumped concrete, vacuumed concrete, sprayed concrete 
(shotcrete) and sprayed mortar. 

8.3.5.1. 	Pumped concrete 
Pumped concrete is considered to be fresh concrete of certain properties that is transpo rted and cast on the si te under special conditions. 
Basicall y. the system consists of a funnel into which concrete is fed from the mixer, then a pump with which concrete is pushed forward 
(with a direct piston action or suction-push type), and a pipe through which concrete is delivered to the place of concreting. 

The principal advantage of pumped concrete is that it IS supplied in that way to places hard to access, with the mi xing plant out of the site. 
This advantage is particularly important for the concreting of runnel lining, or for construction sites in urban areas with vel)' restricted space. 
Piston pumps may transport fresh concrete to distances of up to 450 m horizontally, or up to 40 m in height, and "pressure pumps" may reach 
distances of up to 90 m horizontally or up 10 30 m in height. 

The transport of fresh concrete in this way requires mixes of certain properties, so that concrete mass could pass smoothl y through pump 
pipes, which IS determined in the schedule according to T. r.Schwine Manual, or similar internal instructions for this type of activity. 

8.3.5.2. Vacuum Concrete 
A specia l technique of work with concretc. providing good workability at a minimum water/cement ratio , is called "vacuum concrete" in 
practice. The procedure goes as follows: concrete mix of medium workability is cast into moulds - forms, and a cons iderable amount of 
water is sucked out from the lower layer of concrete of certain thickness by applying vacuum on the concrete surface. thus decreasing the 
water/cement ratio (before cement sets); since the strength of concrete depends on this ratio to a great degree, in thi s way a higher grade of 
concrete is achieved, along with a higher density, water impermeability, and general performance of hardened concrete. This type of concrete 
is particularly suitable for applications in the plants that manufacture finished concrete elements, particularly from B-II concrete, since 
moulds may be used incomparably more ollen than without vacuuming. One of other good properties of vacuum concrete is that it makes an 
exce ll ent bond with old concrete, and is thus applicable for making a new surface on worn concrete pavements, or for any sim ilar repai rs or 
patchlllg of concrete surfaces. This method of concreting, too, requires a technology sched ule .. design that shall be submitted for the 
approval by the Engineer 

8 3.5.3. 	 Sprayed concrete and mortar 
Thi s is a technology where cement mortar or concrete is expelled pneumatically from a nozzle (under high pressure and at high velocity) and 
applied to a solid base. The force of such jet that hits the base compacts the material to a such degree that it stays without leak ing not only on 
vertical surfaces, but on ceilings or intrados in tunnel or other structures as well. The properties of sprayed concrete (shotcrete) are as good as 

:"":'~-:~ 
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Section 8: Concrete 
those of concrete placed in a usual way, but prepared according to the same mix design, and acquires its major advantages by the very 
method of placement. Sprayed concrete (shotcrete) does not require any forms and is applied in certain cases, such as: thin, lightly reinforced 
constructions (shells - corrugated roofs), tunnel lining and cuts, pre-stressed tanks, and so on. Sprayed concrete is also applied for repairing 
those places where concrete has already degraded, for stabilizing friable rock slopes, cuts, and cut-and-fills of roads or tunnel approach cuts, 
for Iil1ing steel constructions in order to protect them against fire. This concrete is very often added an admixture (accderator) that sets 
quickly and thus enables a fast repair of damaged surfaces. Sprayed concrete is applied in 2-3 layers, 2 -10 cm thick, in two different ways' 
the first, more frequent one, starts with a dry cement mix and wet aggregate, and the second one is with wet concrete, when it is possible to 
use a pump similar to the one used for pumped concrete. Both procedures are good, but the first (dry) procedure is, nevertheless, more 
suitable when using concrete with light aggregate, or when a quick-setting accelerator is added, and this procedure may give even thicker 
layers of applied concrete. For this technology it is necessary to have a schedule with appropriate mix designs and equipment, which is to be 
submitted for approval by the Engineer in line with S RPS l:. E3.0 I I, the preparation of which is underway. 

8.3.5.4. 	 Standard llllder preparation - SRPS U.E3.011 
This standard (which is about to be released) determines technological and technical requirements for the design, production, and application 
of sprayed concrete and mortar. According to the new SRPS U.E3.011, "sprayed concrete and mortar" mean all names previously used in our 
country and worldwide: shotcrete, spray-concrete, gunite, etc. 

Sprayed concrete or mortar has been increasingly used lately in tunnel construction, with or without a wire mesh, with mesh openings about 
4 cm in size, and a 2 mm thick wire. 

When sprayed concrete or mortar is to be used depends on the category of base material, and geomechanical properties of the rock to be 
stabilized. 

Each special type of concrete shall be pre-tested by a qualified company registered for that activity and submitted for approval by the 
Engineer. 

The producer of these concretes shall control the mixing and placement of special concretes through a laboratory, in compliance with 
applicable technical specifications and schedule submitted for approval by the Engineer 

For concrete for pre-stressed and composite constructions it is necessary to observe the following requirements as well, apart from all others 

Types of cement according to Sub-Section 8.2.2.1 
Amount of cement 
min. 350 kg/m3 of finished concrete, 
max 420 kg/m3 of finished concrete; 
Aggregate; 
Good-quality, strong and tough materials, of a natural shape, or of CUbiC, crushed, shaped, that meet requirements from Sub-Section 
521; 
River sand, quartz sand if possible, shall be used; 
The sieving curve of an optimum composition of aggregate, where an optimum is considered as meeting the required strength, good 
castability, i.e. cohesiveness of fresh concrete, with the content of cement mortar as low as possible, conSidering the given values for the 
amount of cement 
Concrete admixtures: 
Plasticizers may be used, but air entrainers and chloride-containing admixtures are not allowed; for special concrete mixes and 
constructions of major importance, the creep of concrete measured from the start of aging shall also be taken into consideration 
according to experimental tests, and in other cases according to the new Rules on technical measures and requirements for pre-stressed 
concrete and based on experimental tests. 

All tests shall be completed to the satisfaction of the Engineer and all results SI1811 be submitted for the approval of the Engineer 

8.3.6. 	 Prefabricated concrete elements 
Prefabricated concrete elements may be fabricated in a concrete plant, in a testing area, or on the site Immediately next to the structure. They 
are arranged and mounted after the concrete reaches the strength required in the design. 

Hardening of concrete (aside from hardening under usual conditions) may be speeded up by applying surface temperatures, with a damp 
environment as an obligatory condition, which prevents the evaporation of water and eliminates negative effects of the contraction of 
concrete (hydrothermal treatment, steam curing). In a proportionally short time this could help in releasing forms and moulds, and thus speed 
up the production of various elements (pre-stTessed reinforced concrete girders, columns, gutters, kerbs, and so on). Concrete elements are 
fabricated applying this technological method according to a special schedule for this type of fabrication of concrete elements. 

The following types of prefabricated concrete elements may be installed: 

Elements made of plain concrete, 

Elements made of reinforced concrete, 

Elements made of pre-stTessed concrete. 


When designing, fabricating and applying prefabricated concrete elements, the provisions of SRPS L.E3.050 and other standards and 
technical norms relevant for this area shall be observed, along with special requirements set out in the design. 

Before starting the fabrication, the manufacturer of prefabricated concrete elements shall have the necessary design documents at his 
disposal, according to provisions of SRPS L'.E3.050/84, namely as follows: 

a) Design of the prefabricated element. 

b) Production technology design, and 

c) Quality control programme. 


Minimum allowed dimensions of reinforced and pre-stressed concrete elements and their parts, as well as types of joints between elements 
and their quality requirements, are all set out in SRPS LE3.050/84 
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Section 8: Concrete 
8.3.6.1 	 Quality requirements for materials for production of prefabricated concrete elements 

Only materials and parts for installations specified in technical norms, Yugoslav standards, and the design may be used for the productioo of 
prefabricated concrete elements. 

8.3.6. I I Aggregate 
Aggregate for concrete shall be in compliance with regulations for plain and reinforced concrete (Sub-Section 8.2.I.of these Technical 
Specifications. 

Granulometric composition of aggregate shall be adjusted to reinforcement, installation elements, shape, dimensions, and function of the 

prefabricated concrete element, ensuring good castability, cohesiveness, and workability of fresh concrete. 


The largest grains in an aggregate mix shall not be larger than : 


a) 1/3 of the smallest dimension of the element to be concreted, 

b) the smallest spacing between reinforcing rods in a horizontal row. taking into account the position of element during fabrication, 

c) li4 of the dimension of a linear element, of an approximatel y square or round cross-section. 


8.3.6.1.2. Cement 
Cement used for mixing concrete for plain and reinforced prefabricated concrete elements shall be in compliance with regulations for plain 
and rei nforced concrete (Sub-Section 5.2.2.), and for pre-stressed concrete - with regulations for pre-stressed concrete. 

If fresh concrete is technically treated in the production of prefabricated reinforced concrete elements (heating, steam curing, addition of 
steam to concrete during mixing, etc.), cement may be used only if prior exper imental tests determine its suitability and its behaviour during 
thermal treatment. 

High-alumina cement may be used only for plain, non-bearing prefabricated concrete elements, or for concrete for prefabricated reinforced 
concrete elements, provided that prior experimental tests show its suitabi lity and an appropriate technology is elaborated. 

All tests shall be completed to the satisfaction of the Engineer and all results shall be submitted for the approval of the Engineer. 

8.3.6 	1.3. Water 
Water for mixing concrete shall meet the quality requirements for the respective type of concrete. 

8.3.6 	1.4. Concrete Admixtures 
Concrete admixtures, for prefabricated elements made of plain and reinforced concrete, shall be in compliance with regulations for plain and 
reinforced concrete (Sub-Section 8.2.4. of these regulations), and for pre-str~$sed concretes - with regulations for pre-stressed concrete. 

8.3.6. I.5. Concrete 
Concrete shall be used for the production of prefabricated concrete elements onl y if prior experimental tests show that it possesses properties 
specified in the design, rules for plain and reinforced concrete, or rules for pre-stressed concret~, as well as other technical norms and 
Yugoslav standards relevant for this area. 

The following shall apply for the quality of concrete and mortar 
a) 	 The quality of concrete shall be determined in the design of a prefabricated concrete element or construction, and shall be designated 

wi th the grade of concrete. The design may specify that concrete, aside from the designated grade, may also be designated for other 
properties (tensile strength, wea r resistance, degree of water impermeability , frost resistance , resistance to aggressive impacts, etc.); 

b) Reinforced concrete in prefabricated concrete elements shall not be envisaged with the grade of concrete lower than MB-20, and for pre­
stressed concrete ·· Iower than MB-30; 

c) Concrete and fine-grained concrete mortar lor the construction of load-bearing joints for prefabricated reinforced and pre-stressed 
concrete elements shall have at least the quality of concrete for elements that are to be joined together; 

d) The quality of cement mortar ror sealing joints shall b~ defined in the d~sign, but the grade of mortar shall not be lower than M-5. 

A minimum amount of cement in I m 1 of finished concrete shall be in accordance with the regulations ror plain and reinforced concrete. 

If a concrete mix has a maximum grain in aggregate of 16 mm in size, the amount of cement from the paragraph above shall be increased by 
at least 15%, and by 30% if a maXlmum grain in aggregate has 8 mm in size 

The quality of concrete is proven in the following ways: 
a) For concrete in prefabricated concrete elements, by determining the grade of concrete according to the rules for plain and reinforced 

concrete; 
b) 	 For prefabricated pre-stressed concrete elements of less than 28 days of aging, the producer shall provide ev idence, aside from the 

evidence for the grade of concrete, the quality of concrete for the age at which the elements are pre-stressed, on sp~cimens kept under 
the same conditions under which the elements themselves were during fabrication; 

c) 	 If the achieved grade of concrete installed in prefabricated concrete clements is lower than the required one, such element s shall not be 
used. 

As an exception to the prOVision of the paragraph above, when the achieved grade of concrete for a prefabricated concrete element is higher 
than 70% of the d~signed grade of concrete, the Contractor !nay require that the actual state of quality of produced concrete elements is 
determined and that additional theoretic or experimental tests of produced elements are ensured. If such tests determine that the achieved 
quality of concrete meets the specified requirements, the Designer may allow the use of such elements. In all other cases, fabricated or 
installed elements cannot be used without a proper repair of elements. aimed at bringing them to the condition specified in the design. 

All tests shall be completed to the satisfaction of the Engineer and all results shall be submitted for the approval of the Engineer. 

83 .6 1.6. Steel 
Steel for reinforcement and pre-stressing may be used if it meets Yugoslav standards, regulations for plain and reinforced concrete, and 
regulations for pre-stressed concrete. 
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Section 8: Concrete 
8.3.6.1.7. Grout 

The compound for grouting pre-stressing cables shall be in compliance with SRPS U.E3.01S (Sub-Section 8.3.4. of these Technical 
Specifications) 

8.3.6.1.8. Transport and storage of elements 
Prefabricated elements shall be stored and transported in the position specified for their final installation They shall be slTutled or sllspended 
only at places indicated on drawings and protected appropriately against damaging. Damaged elements, as well as those that do not meet the I~ 
requirements set out in these Technical Specifications and requirements indicated on drawings shall be replaced by the Contractor, or 
repaired, if so allowed by the Engineer. All prefabricated elements shall be marked in a visible and durable way, in order to ensure a safe 
installation in accordance with the place and position specified on detailed drawings. Each element shall be marked with the date at· 
fabrication. Within the concrete design, i.e. work plans, the Contractor shall submit to the Engineer, for his approval, the plans of facilities 
that show all workshops, the flow of work process, means of transport, and drawings of clements showing all add itional supporting materials 
and tools. 

8.3.6.1.9. Installation of Elements 
The assembly of prefabricated concrete elements. as well as girders in spanning structures, shall be performed in accordance with the 
assembly design. According to Sub-Section 9, SRPS IIE3 OSO the assembly design for prefabricated girders shall also contain the following 
parts: 

a) Technical description and assembly requirements 

b) Time schedule for assembly work 

c) Scaffolds plan with a structural analysis and drawings, 

d) List of equipment and devices for assembly work with defined technical and other characteristics, 

c) Study on sakty-at-work measures. 


The assembly design shall be subject to approval by the Engineer. Prestressed girders over a single span shall be of approximately the same 
age. The difference in age of adjacent girders shall not exceed 14 days. The storage period for pr~stressed girder shall not exceed 3 months 
from the date of concreting of the deck, i.e. parts of cross girders concreted with a pre-fabricated girder. If the schedule of works foresees the 
storage of girders for more than 3 months, they shall not be tensioned immediately after concreting. but not more than three months before 
installation. Machines and equipment that should be employed for the finishing works on the bridge shall not calise any overload or damage 
on any part of the structure. The Contractor shall be solely responsible for a smooth operation of all machines and equipment in all stages of 
construction. 

8.3.6.1 	 10 Measurement 
The same as for 8.104 

8.3.6. I I I Payment 
The same as for 8.104. 

8.3.6.2. 	 Quality of Concrete for Prefabricated Elements 
Quality of concrete for prefabricated concrete elements shall meet the requirements from the rules for plain and reinforced concrete, rules for 
pre-stressed concrete, and SRPS U.E3.050, as well as additional requirements, ifspecified in the design. 

The allowed variations for finished prefabricated elements are as follows 
For parapet elements and other pre-fabricated concrete elements according to Sub-Section 7.30. SRPS U.E30.0S0 for accuracy degree I 
For dimensions of cross girders - not more than S mm 
For other measures of length - not more than 9 mm 
For variations from vertical sides - up to 6 mm 
For variations from direction - not more than 10 mm 

8.3.6.3. 	 Quality Control 
The plant for prefabrication of concrete elements shall be equipped with a laboratory, according to SRPS U.\I11.0S2, for the control of 
production performed by the manufacturer in compliance with SRPS L.M 1.0SI and SRPS L U.OSO. 

The manufacturer of prefabricated concrete elements shall control components of concrete, concrete, and finished concrete elements 
according to the control programme. 

When manufacturing prefabricated elements on the site or in the testlllg area, the manufacturer shall ensure the quality control in the site­
based laboratory. 

The production and quality control of prefabricated concrete clements shall be III compliance with the provisions of SRPS U.E3.0S0 and 
these Technical Specifications. 

8.3.7.Production, Placement, and Curing of Concrete under Special Conditions 
The placement of concrete into moulds or forms at ambient temperatures below' SoC or above ··-30°C shall be considered as concreting 
under special conditions. Special measures for protection of concrete shall be ensured for concreting under special cond it ions. 

8.3.7.1 	 Requirements for Low Temperatures 
Requirements and technology for the production, placement, and curing of concrete at ambient temperatures below ,-SOC shall be given in 
the concrete design, if the Contractor plans to execute concrete works at low temperatures. 

8.3.7.1 	 I. Equipment 
In plants where the production and placement of concrete at ambient temperatures below +SoC are envisaged, before first frosts it is 
necessary to prepare and check equipment and tools to be used for the production, placement, and curing of concrete at low temperatures 

8.3.7.1.2. Aggregate 
Aggregate shall be resistant to frost, particularly for several freeze-thaw cycles. Aggregate shall not contain any organic impurities that slow 
down the hydration of cement. The use of frozen aggregate shall not be allowed. 
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Section 8: Concrete 

Aggregate may be heated, but higher temperatures (above 15°C) shall be avoided due to non-uniform heating. If coarse-grained aggregate is 
dry, and without frozen portions, an adeq uate temperature of fresh concrete may be reached by increasing temperature of sand up to 40°(. 

For the heating of aggregate, water vapour, circulating in pip,s, cyclones or hot air sprayers may be used, and for works of smaller scope, 
aggregate may be heated carefully above a channel with fire maintained in it. If the vapour circulating in pipes is used, aggregate shal1 be 
covered with tarpaulin. 

Vapour sprayers are not recommended for the heating of aggregate, because they may cause differences in the content of moist. 

8.3.7.1.3.Cement 
When selecting cement, highly active cements with a lower standard consistency and quicker release of hydration heat shall be given 
priority. As a ruk, cement with added pozzolane shall not be used. 

It is not allowed to heat cement at a higher temperature . Cement shall be stored in a dry storage place where temperatures are not below 0°(. 
Temperature of at kast , ·5°C is favourabk. 

8.3.7.IA.water 
Water for mixing concrete may be heated, most favourably up to +40°C, i.e . not more than +60°C if aggregate is not to be heated. 

8.3.7.I.5.Concrete admixtures 
Concret~ admixtures shall not slow down the process of hydrat ion at low temperatures, increase water-permcability of concrete, and 
corrosion of steel in concrete. Any action of admixtures on concrete sha ll be checked at the temperatures of +5°C and +20°C, foreseeing 
even a double amount for batching. 

Accelerators for concrete or freezing-inhibitors for fresh concrete may be used. For reinforced and pre-stressed concrete the use of these 
admixtures is not allowed if they are chloride-based 

Before concreting it is necessary to ensure that all surfaces in contact with newly placed concrete shall be at a temperature (at least +2°C) 
that cannot cause the freezing of new concrete or prolong its hardening. 

The Contractor for concrete works shall measure the temperature of concrete that is being placed at ambient temperatures below +5°(' The 
temperature of fresh concrete on the place of concreting shall be. at leas t +6°C, and the most optimum temperature is about +11°(. 
Temperature shall be measured during the curing of newly placed concrcte. Its temperature shall be measured on the surface, under the 
protective cover, and the inner temperature of concrete shall also be checked. 

Recorded temperature data for ambient temperature and temperature of concrete shall clearly indicate temperature periods. The temperature 
list shall be enclosed with the work journal. 

Aside from the application of thermo-insulating materials for the protection of fresh concrete against freezing, other methods to bring heat 
into fresh concrete during hardening: steam treatment, electrode heating, infra-red radiation, induction heating, etc . may be applied, provided 
that the applied method docs not cause local overheating of concrete, drying out its surface. 

Before the first freezing, concrete shall have at least 50% of the required strength . Concrete that will be exposed to freezing in use shall ha ve 
the required strength after the first Ireezing, and concrete that will also be exposed to the action of de-icing sa lt at the same time, shall also 
have the required resistance to frost and de-icing salt. 

When forms or thermal protection are to be removed on \cry cold days, concrete shall not be exposed to sudden cool ing, and the outer 
surfaces of concrete shall be protected. 

83.7.2. Req uirements for High Temperatures 

8.3.7.2. I General 
Requirements and technology for the production, placement, and curing of concrete at ambient temperatures above + 30°C shall be given in 
the concrete design, iethe Contractor plans to execute concrete works at high temperatures . 

8.3.7.2.2. Protection of Materials 
In concrete plants , materials shal1 be protected against overheating, and cooling shall be provided for concrete components, ifneeded . 

Cement silos shall be painted white, or protected against sun heat with a su itable protective material. 

83.7.2.3 . Cooling 
In concrete plants of higher output, it is possible to instal1 tilcilities for cooling water to +4°C (chillers). 

Aggregate storage boxes may b" fined with 'Aater sprink lers Ihat cool aggregate fractions by fine sprinkling. 

When concreting at high temperatures, the initial workability shall be determined according to a previously defined loss of workability 
during transport and construction . 

8.3.7.2A Admixtures 
If retarders or workability enhancers are used, their action shall be proved previously on specimens with the selected cement and expected 
temperature of concrete. 

Cement and composition of concrete incorporated into massive elements shal1 be such that the temperature of concrete incorporated into the 
element shall not be above +65°C in any case. Otherwise, the measures for cooling concrete components or concrete in the element itself 
shall be taken. 

( I ;'--;J71 
( ' 11 

http:8.3.7.2A


Section 8: Concrete 

8.3.7.2.5 . Prevention of Drying Out 
The Contractor shall particularly take measures to prevent the drying out of placed concrete by frequent watering or use of protective 
chemical agents. 

8.3.7.3. 	 Composition of Concrete 
Components used for the production of concrete shall be in compliance wi th technical norms for plain and reinforced concrde/87 and 
appropriate Yugoslav standards. 

8.4. 	 Concrete Plants - Technical Requirements 

8.4.1. 	 Technical Requirements for Equipment in Concrete Plants 

8.4.1 I 	 Requirements for Concrete Plants 
Concrete plants shall be designed and equipped so that their methodology and scope gives them a functional capacity to produce 8-11 
concrete, as specified in SRPS (i.M 1.050/87 

The production capacity of a concrete plant is the ability to accurately batch components of concrete mixes, homogenizing concrete mI xes. 
and mixing an envisaged number of lots per unit of time. Devices used for the production of 8-11 concrete shall meet the requirements set out 
in SRPS U.M 1.050/87. Concrete plants shall be equipped with all possibk safety instruments and valves and "nsure a precise operation of 
all instruments, excluding any errors and obstacles in th e batching of basic materials (components), and in the mixing and handling of 
concrete. 

8atchers for particular components of concrete shall be provided with compliance certificates issued by an authorized institution. the validity 
of which is one conslTuction season (compliance certificates on calibration of scales). 

8.4.1 .2. 8atching Accuracy 
Particular basic materials shall be batched separately and by weight. The accuracy in batching cement, mixing water, and admixtures shall be 
at least ± I %, and for particular aggregate fractions ±3%. Th e protection against any tempering with the nominal batching by unauthori zed 
persons shall be fully ensured. 

84.1.3. 	 Ilandling Fresh Concrete 
Discharging concrete mixers, further handling and storage of fresh concrete in the concrete plant shall be performed so as to avoid 
segregation, drying, heating, cooling, or exposure of concrete to precipitation 

84.14. 	8atching Control 
Concrete plants shall ensure the possibility of a quick comparison between the planned and actually batched basic material by means of 
certain batching instruments. 

The nominal values for each batching shall be put up in a visible place. 

84. J .5. Batching Admixtures for Concrete 
Concrete plants shall necessarily be equipped with a batcher for s imultaneous feeding of at least two current admixtures for concrete. rhe 
possibility of bat ching diluted admixtures shall be ensured, indirectly with mixing water. 

8.4.1.6. 	 Technical Requirements 
Technical requirements for the production, testing, and qual itI' assessment for 8-/1 concretes produced in the concrete plant. from the 
moment of delivery of concrete mix to the user (Contractor) into the transport vehicle (mixer). are defined in SRPS ( .'. M 1.051 '87. Provisions 
of this standard shall also be appl ied for transport concretes, regardless of their category. 

8.4.1.7. 	 Laboratory Equipment 
A laboratory within the concrete plant (the obligation of the producer of fresh concrete) dealing with the testing of basic materials, properties 
of fresh and hardened 8-1I concrete (over concrete specimens), according to SRPS C.M 1.051 , shal l have a minimum laboratory equipment as 
specified in SRPS UM 1.052/87 . 

8.5. 	 Regular Control of Production, Handl ing, and Transport of Fresh Concrete 

8.5. 1. 	 Preparation of Specimens 
Starting form the requirement that from the phase of handling and lTansport of fresh concrete until the phase of its placement, any subsequent 
change in its composition, that is of its properties, shall not be allowed, the focus of contTOI may be in the impl ementation of tests on fresh 
concrete specimens taken in concrete plants immediately after mixing concrete (at the place of concrete production). 

A certain number out of the total number of particular tests by concrete lots shall be performed on concrete specimens taken at the place of 
Incorporation, immediately before setting. The number of these tests shall be defined considering test results, devices, the system for 
handling and transport of concrete, the possibility of occurrence of impacts that would change the quality and homogeneity of fresh concrete. 

A certain number out of the total number particular tests shall be performed on concrete specimens taken at the place of incorporation, 
immediately before setting (compliance control). The number of these tests shall be defined conSidering test results. devices, the system for 
handling and transport of concrete, the possibility of occurrence of impacts that wou ld change th~ quality and homogeneity of fresh concrete, 
according to the defined concrete design for major structures. 

Certain test specimens sha ll be taken randomly (once at some places). If severa l indicators (e .g. consIstency. temperature, micro-pore 
content) are tested and/or measured, these tests/measurements shall be performed simultaneous ly on a once taken specimen from the same lot 
of concrete for each type and class. The size of specimen taken shall be appropriate for the tests . When dividing the sampled concrete into 
quantities needed for testing for particular indicators, the entire specimen taken from the same lot shall be homogeni zed well Samples taken 
in concrete plants (on the place of production) shall refer to a specific mix, type, and class of concrete. :,' 

All tests shall be completed to the satisfaction of the Engineer and all results shall be subm Itt ed for the approval of the Engineer. 
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Section 8: Concrete 

8.5.2. 	 Specification for Regular Control of Fresh Concrete 
.~ 
:~, 	 The requirements for a minimum total number of results of measurement, for the assessment of values of certain indicators, and for 

maximum quantities of concrete that shall be tested, and requirements for size of specimens, and measurement methods, are given in 
compliance with PBAB/87 (Art 43-44). When determining the total number of tests, a requirement specifying a larger number of tests shall 
al ways be met. 

All tests shall be completed to the satisfac tion of the Engineer and all res ults sha ll be submitted for the approval or the Engineer 

8.5.2. 1. 	Consistency of Fresh Concrete 
Consistency of fresh concrete shall be tested once every day, when concret ing, for each class of concrete (MB) according to PBAB/87 (Art. 
40) on the place of production , and, if needed, on the site of placement as well. 

Required degrees of co nsI stency, depending on the means of placement, shall be determined when designing concrete, and during trial 
plac.:ment. I f consistency is not defined in the design, as a ruk, concrete of wet consistency shall be used. Variation values shall depend on 
the composition of concrete, particularly on the degree of consistency and method of measurement that must be defined when designing 
concrete, or designing concrete for major structures, or based on experiments. 

The least number of specimens shall be appropriat~ for th.: method of measurem~nt. As a rule, the consistency of concrete sha ll be tested by 
sl ump test (Abrams cone - SRPS l.'.M8.050). Ifapproved by the Engineer , the consistency of concrete may also be tested by a Dow table test 
(SRPS UM8052), Vebe test (SRPS U.M8054), or vibration-slump test (SRPS U.M8.056). 

At the place of production of concrete (in the concrete plant), or at the si te of placement, if needed or instructed by the Engineer, the time of 
setting of concrete mixes shall be determined (for grades of' concrete that are used) by the penetration resistance method as set out in SRPS 
U.MI.019/81. 

8 5.2.2. 	 Preparation of Samples in Moulds and Testing for Certain Properties of Hardened Concrete 
Specimens in moulds shall imply different sam ples prepared by casting fresh concrete into moulds (cubes, beams, prisms, cylinders), for 
each type and class of concrete Fresh concrete shall be taken according to a system of samples in the concrete plant immediately after 
mixing (at the place of production) or at th~ site of placement (compliance control), if specifica lly required. The samples shall be store in the 
labo ratory, under specific conditions, as set out in the applicable standard SRPS U.M 1.005/84 . The tests on concrete specimens in moulds 
make an integral part of the regular control of productIOn and handling, and are under responsibility of the producer of concrete, according to 
PBAB/87 (A rt . 43) until the hand-over to the Contractor, and from the moment of tak ing over of fresh concrete, its transport and placem~nt, 
under responsibility of the Contractor (PBAB/87 Art.44) 

Fresh concrete for the preparation of specimens in moulds shall be taken along with the sampl ing for fresh concrete testing by lots, so that 
concrete placed into moulds is marked with all markers from Sub- Section 8.5.2. 
All sampling and testll1g shall be subject to the approval of the Engineer 

8,53. 	 Types of Tes ts 

8.5 .3.1 Types of Tests on Moulded Specimens 
The laborato ry of the producer of concrete shall take Individual samples of fresh concrete by lot and prepare moulded specimens according to 
a special , previously prepared, detailed programme, concrete design, but so that th ey are uniformly distributed over the entire quantity of 
co ncrete th e properties of which are under test. 

All sampling and testing shall be subject to the approval of the Engineer 

For certain types of concrete, moulded specimens shall be tested for the following properties: 

Compress iw strength on test cubes, dim. 20x20x20 cm, atter 28-day aging. 

;s 
'. 	 - The test shall be performed fully in compliance with PBAB/87 (Art 46) and SRPS U.M 1.020/78. To check the qualiry of produced 

concrete, the test on concrete specimens shall be performed every day when concrete is produced, from each rype and class of concrete used 
on the specific date. Class of concrete (MB) shall be assessed by lot, in accordance with the control sched ule, applying one of the specified 
cr iteri a (PBAB/87, Art. 46) 

Tensil e strength (in special cases of tens ile strength) by bending prisms. IOx lOx40 cm (S RPS U.MI010/57) or splitting cylinder.;, 15x30 cm 
or cubes (SRPS UM 1 022/8 1) 

- This test sha ll refer to concrete pavements and be performed once per 500 m of finished pavement, or as specified in the design, or 
according to SRPS lIE3020/87 (Art 8). 

For concrete pavements, it is also necessary to perform the control tests listed below on cylindrical specimens (kerns) taken from a fini shed 
pavement, at el'~ry 500 In at least, or when specified in the des ign : 

I Compressive strength , according to SRPS l' .M 1.040178 and minimum tensile strength, according to SRPS U.M 1.0 I 0/57, 
2. Water impermeability, according to SRPS LI M 1.0 15/78, 
3. Water absorption of concrete, according to SRPS 8.B8.0 I 0/80, 
4. Abrasive w\!ar resistance , acco rding to SRPS B.B8.0 15/84, 
5. Res istance to frost and sa lt , according to SRPS L' M 1. 05 5/84, 
6. frost res istance of concrete, accord ing to SRPS L.M I 016.'77, with a drop in strength and loss of bulk density , fully in accordance with 
Sub-Sect ion 8.3. 1.8. of these Technical Sp~ci fication s 

8.5. 3.2. Type of Tests on Moulded Specimens according to Age of Concrete (periodic tests of moulded specimens) 
Tests specified under 8.5.3.I.sha ll be divided, in principle, by particular types and classes of concrete, as interpreted in Sub-Section 8.1 22, 
and se lec ted by group and indicated according to the place of direct incorporation of concrete into structures, or parts thereof. For particular 
main types of concrete by lot, certain sets (groups) of indicators from Sub-Section 8.5.3. I. are tested, while observing the rules that, apart 
from those defined in Sub-Sections 8.5.3. 1. - 8.5.3.1.5, the quality tests shall be conducted in full compliance with PBAB/87. 
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Section 8: Concrete 

8.5.3.2.1 Concrete for Structures 
a) Compressive strength (Sub-Section 8.5.3.1 item I.) 

The principal term is 28 days, periodic preparation of samples 
Additional, non-mandatory terms are: 7, 14,90, and 36'; days, 
For concrete in pre-stressed constructions, aside from the test for strength after 28 days, it is also necessary to provide a proof at the 

age of prestressing, and at the time of cable tensioning and testing of the structure on spc:cimens stored under the same conditions in which 
the construction and elements are; 
b) Freeze-thaw resistance (Sub-Section 8.5.3.1, item 6); 

c) The Engineer may instruct, for some structures, or parts thereof, the performance of tests for particular properties or groups of 

properties according to a special programme or Final Design, which will ensure the structural testing ofthc quality of concrete; 

d) All mentioned tests shall be performed by a suitably equipped laboratory or a qualified company registered for testing materials and 

constructions that shall be subject to the approval of the Engineer Any additional tests shall be paid extra, according to conditions set out in 

the contract documents if instructed by the Engineer. 


8.5.3.2.2. Sampling Test Cubes 
If test cubes are sampled by lot in a sufficient number during the placement of concrete, but the requirement for the class of concrete is not 
met because a single results in the lot is lower than the lowest allowed strength (f min), and the requirement for the aflthmctic mean is met, 
and then, if the test cubes are sampled in a sufficient number, but the requirement for the class of concrete is not met, then if the number of 
sampled test cubes in a lot of concrete taken during the works is less than specified, but not less than 80% of the specified number, and the 
class of concrete cannot be proven, and if less than 80% of the specified number of tests cubes in a lot of concrete is taken, then the 
procedure of subsequent determination of compressi,,, strength of incorporated concrete in the cylindrical shape, taken from the structure, 
shall be undertaken according to SRPS U.M 1.048/85 

All tests shall be completed to the satisfaction of the Engineer and all results shall be submitted for the approval of the Engineer. 

8.5.3.2.3. Subsequent Concrete Quality Test 
A subsequent determination (testing) of concrete quality based on specimens taken from the structure may be performed by also applying 
one of non-destructive procedures (by a sclerometer or ultra-sound method). 

8.5.3.2.4. Non-Destructive Concrete Quality Tests 
The procedure of non-destructive concrete quality testing shall be applied only in combination with the extraction and testing of concrete 
specimens from the structure. 

8.5.3.2.5. Sclerometer Test for Quality of Concrete 
The determination of concrete quality (in a non-destructive way) by a sclerometer test for "determining a sclerometer index and calibration 
curve" can be specified in compliance with SRPS U. M 1.041/86. 

8.5.32.6. Ultra-Sound Test for Quality of Concrete 
The determination of concrete quality (in a non-destructive way) by a method for "determining the speed of ultra-sound and calibration 
curve" can also be specified in compliance with SRPS ['. '.11.. 042/87. 

8.5.3.3. 	 Other Tests 
If the Designer or Investor also requires, within the Contract, other tests that arc not foreseen in these Technical Specifications, as instructed 
by the Engineer, the Contractor shall conduct these tests.Also, all tests required in the applicable PBAB/87, but not covered in these 
Technical Specifications, shall be performed by the Contractor or another related institution approved by the Engineer, depending on whether 
these are pre-tests or regular tests, and whether the Engineer orders such tests or not. These tests too shall not be paid extraunless otherwise 
agreed by the Engineer. 

8.5.3.4. 	 Transport of Fresh Concrete 
8.5.3.4.1 	 General 

Transport of fresh concrete from the concrete plant, where concrete mix is prepared, to the site of placement, shall be performed in 
compliance with technical requirements set out in SRPS U.M 1.045/87. 

8.5.3.4.2. Transport and Handling 
Transport and handling of fresh concrete from the place of mixing in the concrete plant to the site of placement into the structure shall be 
such that fresh concrete keeps the designed composition and required properties 

8.5.3.4.3. Type and Method of Transport and Handling 
The type and method of transport and handling of fresh concrete shall be selected so as to provide as fast and simple transpon of fresh 
concrete as possible, from the place of mixing to the site of placement, while keeping the homogeneity of concrete mix. In the concrete plant, 
at the place of production, before transporting fresh concrete, it is necessary to determine the time of setting for concrete mixes for all used 
grades of concrete, by the penetration resistance test according to SRPS U.MI.019/81 Fresh concrete shall be transported mechanically from 
the concrete plant to the site. On the site, when incorporating concrete into a structure, or element, fresh concrete may be transferred and 
moved with shovels, wheel-barrows, carts, tipping wagons, mechanical pumps, tower cranes, cab\c cranes, etc. Shovels shall be used to 
transfer smaller quantities of fresh concrete from platforms into forms and for homogenizing and removal of concrde from other means of 
transport. Wheel-barrows shall be used to transfer concrete to distances up to 30 m', and carts for up to 100m' If the distance is greater than 
I.'iOm', fresh concrete shall be stirred .. homogenized - with shovels before placement. 

8.5.3AA. Transport 
The following vehicles may bl' used to transport fresh concrete from the concrete plant to the site of placement: 

A vehicle with a stirrer for concrete mix; 

A truck mixer, provided that the mixer rotates and stirs concrete mass at a reduced speed, as determined by the manufacturer; 

A vehicle without a stirrer for concrete mix, designed so that the vessel in which concrete mix is transported has smooth inside surfaces, 

is impermeable to water, and ensures that concrete mix is discharged easy and uniformly enough. 
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Section 8: Concrete 
8.5.3.4.5. Transport Tim.: 

Concrete mix shall be poured out of the transport vehic le within not more than two hours from the moment when water is batched in the 
concrete plant , if the transport is performed in a vehicle with a stirrer for concrete mass, and within not more than one hour if the tran sport is 
performed in a vehicle without a stirrer. The transport may last longer than that if the weather is cold, and when a retarder is added to 
concrete, but this shall be previously detennined ~xperimenta lly . Adding water during the transport of concrete mass shall not be allowed. 

8.5.3.4.6. Feeding Admixtures into Mix~rs or Vehicles 
Lxceptionally, if the consistency of delivered fr~sh concrete on the site of placement would not allow a good compaction of concrete befor~ 
its placement, it is allowed to add a super-plasticiter directly into the vehicle - mixer, under conditions specified in SRPS U.M 1.045/87 
subject to the prior approval of the Engineer.. 

8.5.3.4.7. Temperature of Concrete on Site of Placement 
The temperature of concrete during the discharge of concrete mass out of the vehicle shall neither be higher than 30°C, nor lower than +5 °C. 
In cold weather (below ·i-5°Cl, a higher temperature of concrete than +5°C may be required. Each delivery of concrete mass shall be 
accompanied with a pertaining data sheet in compliance with SRPS L' .M 1.045/87. 

8.5.3.4.8. Control on Site of Placement 
Concrete mass delivered to the site shall be under constant control. At the place of discharge from transport equipment, i.e. at the site of 
placement of concrete, the Contractor for concrete works shall record data on typical properties of concrete and transport duration time. The 
consistency of concrete shall be checked visually, and measured with the slump test at least for each delivery for which this measurement is 
performed during the loading of vehicles, i.e . at I.:ast onc~ in each shift, and it sha ll be in line with the consistency specified in the design . On 
the site, as needed and if specified in the design of the structure, the amount of entrained air shall be checked accord ing to SRPS U.M 1.031 
and the temperature of concrete mass according to SRPS L.:. M 1.032 at leas t once in every shift. Numbers of pertaining sheets and results of 
all tests performed on the site shall be entered into the Building Journal. 

8.6. 	 Placement of Fresh Concrete 

86. I 	 Constant Operation of Concrete Plant , concrete Schedule, Commencement and Termination of Concrete Works 

8.6.1 I 	 Site Organization and Lquipm~nt 
The site organization and equipment shall be appropriate for the constant operation of the concrete plant. The constant operation of the 
concrete plant implies the possibility of non-stop day and night concreting, at ambient temperatures above +5°C without relevant protective 
m~asures. 

8.6.1.2. 	 Back-Up Equipment 
The plant shall be provided with a back-up power generator set for the generation of power, back-up com presso rs for pneumatic devices and 
machines, equipment for the protection of concrete against unfavourable weather conditions, a sufficient number of generator sets for 
achieving the cohesiveness of concrete and secure supply. and other needed materials . 

86. 1.3. Concreting Sch-:dule 
Before setting to concrete each particular section or part of the structure, the Contractor shall prepare a concreting schedule every time. 

The concreting schedule, or concrete deSign, shall show the entir~ operation system for the plant, i.e. preparation, handling, transport, and 
placement of concrete with respect to scaffolds and forms, and its protection against unfavourable weather conditions while being handled 
during and alier the placement. 

The schedule shall give the actual quantity of placed concrete and a computational proof that the concrete plant has sufficient capacities 
regarding all requirements, i.e. those that detennine a minimum speed of progress in the incorporation of concrete into the structure. 

The schedule shall also show the number and composition, by area of expertise, of the Contractor's work groups, with the names of 
managers in charge of the works under construction. 

The schedule shall also show the composition of concrete mix, trial mix , designed according to the requirements set out in 8.3.2. 

8.61.4. 	Commencement of Works 
The Contractor may start concreting when the Engineer contirms, by an entry made in the Building Journal , that he has accepted the 
condition of bedding, scaffolds, forms, and reinforcement, and approved the concreting schedu le. 

8.6. 1.5. Suspension of Works 
If the Engineer identifies that the requirements. design, or Technical Specifications have not been met , he may unconditionall y suspend the 
concrete work and order the elimination of inadequate portions of concrde from the works. In such case, all requirements for construction 
joints shall be met. 

8.6.2 . rimber formwork and scaffolds 

86.2.1. Technical requirements for all types of timber formwork and scaffolds 
The technical req uirements for design, erection, use, and maintenance of elements and constructions of supporting form work and scaffolds 
made of timber and wood products in construction industry, shall be determined according to SRPS U.C9.400/84 and technical regulations 
PBAI3 (Art 242-249). This standard does not apply to scaffolds made of steel tubes and sections, that , too, can be used for scaffolds for 
which a special design is prepared. Fonnwork consists of form surfaces made of planks or prefabricated plates, and a system of beams, posts 
and braces over which the load imposed on formwork is transferred to scaffolds. Although both formwork and scaffolds are temporary 
constructions, the stability of scaffolds and formwork shall be calculated in accordance with all acknowledged principles and usual rules of 
structural engineering. The qua lity of timer used for scaffolds and form work shall be in compliance with SRPS UDO .OO I Round and sawn 
timber is used for scaffolds. For fonnwork, as ide from planks, veneer panels, plywood panels, and similar materials may also be used. The 
quality of fittings used for the erect ion of formwork and scafTolds shall be in compliance with SRPS U.C9.200. 

8.6.2.1 I . Formwork Design 
All formwork pla1l1 and reinforced concrete shall be made according to measures given in the design. The Contractor shall prepare a design 
for every formwork , unless it is given within the Final Design of the structure , and if the Contractor cannot implement the given design with 
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Section 8: Concrete 
available equipment and technology, the Contractor's altemative design shall be subject to the approval of the Engineer For formwork for 
visible concrete surfaces, it is necessary to meet special requirements that shall be given in the design of the structure. 

8.6.2.1.2. Quality of Formwork 
Formwork shall be tightly sealed to prevent any leach and bleed of cement - sand mortar out of fresh concrete. Only materials without 
harmful effects on the hydration of cement and those that cannot stain the surface of concrete may be used to seal formwork . 

8.6.2.1.3 . Strutting and Anchoring Formwork 
Fonnwork shall be strutted and anchored so as to prevent any later defonnation or displacement due to the pressure of fresh concrete and 
dynamic impacts during concreting The stability and load-bearing capacity of scaffolds and formwork shall be proven in the desi gn by a 
structural analysis and <:nsure such security and rigidity that they can receive loads and impacts that occur during the works without 
settlement and harmful deformations, and that the safety of workers and any traffic on scaffolds is ensured. 

8.6.2. I4. Preparation of Formwork 
Formwork that absorbs water shall be prepared before concreting so that they do not take water from concrete (sprayed with water or 
protected with appropriate coating). 

8.6.2.1 .5. Coatings for Formwork 
Formwork and coatings for fonnwork shall not affect the hue of concrete surfaces. Coatings for formwork shall not interact chemically with 
concrete, nor have any harmful effect on the quality of concrete. 

8.6.2 .1.6. Removal of Formwork 
For starting the removal of fonnwork for concrete that sets under normal temperature conditions (the lowest temperature of concrete above 
+5°(), the following general requirements shall apply : 

- Formwork may be removed only when placed concrete reaches required hardness as specified in the design or concrete design; 

- For pre-stressed constructions, the design shaLl give special instructions for the removal of formwork. 


8.6.2. I .7. Fixing Formwork 
The use of woven wire fittings for fixing formwork shall not be allowed. All metal elements for anchoring, tensioning, and fixing formwork 
shall be made so that each piece that stays in concrete, and may rust, i.e. oxidise, shall be removed, and then covered with a layer of cement 
mortar, at least 2 cm thick , or protected in another appropriate way, i.e. that cement mortar is incorporated in concrete mass. All crosswise 
anchors shall be fitted with adjusting heads that can be used for post-tensioning, and can be removed after concretmg without damaging 
concrete. 

Openings from which anchors, or adjusting heads, are taken out, shall be carefully filled with fresh concrete to be water-impermeable For 
visible concrete surfaces, the arrangement of anchor holes and method of dressing them shall be appropriate technologieally and visually for 
visible concrete. 

8.6.2.1.8. Cleaning Formwork 
Fonnwork shall be cleaned thoroughly before each use. In cold periods, formwork shall be cleaned from snow, stuck mud and ice without 
fail, and subject to the approval of the Engineer. 

8.6.2.2. Requirements for Erection of Fonnwork for Concrete Edge strips and Carriageways 
As a rule, according to the technology of construction, concrete pavement of roads is constructed accordi ng to the system that carriageways 
are limited with edge strips on both sides, or limited with edge strips on one side, and a lan~ for other purposes on one side. Considering th" 
significance of traffic volume, i.e. different capabilities of concrete and asphalt traffc-ridden surfaces under different temperature conditions, 
a combination of parallel asphalt and concrete strips on a carriageway shall not be allowed. 

When constructing a concrete carriageway, as a rule, edge strips and lanes for other purposes shall be concreted first, since they serve as 

formwork when concreting the carriageway, i.e. as a base for running the finisher. In exceptional cases, carriageways are concreted using 

other special form work or road forms . 


Formwork for edge strips or secondary lanes may be erected With special forms or road forms . All lanes and carriageways shall be concrete 

using finishers . This requires adequately erected systems of steel forms, i.e. road forms and slip forms. For concreting places where 

concreting with finishers is technically impossible, the Contractor shall submit to the Fngineer for approval a proposed technical solution for 

concreting in such places and c:rection of formwork . 


The evenness of upper edges of road forms and slip fOnTIS shall ensure lhat the requirements for evenness of concrete surfaces are achieved ' . 

The variation of form edges from the designed horizontal direction may be max . 10cm. This variation shall occur only on continuous 

unbroken curves, so as not to be noticeable visually. On curves of radius smaller than 2000 m, only specifically des ign ed systems of forms, 

road forms, or slip forms may be used, to exclude an y VIsible broken lines, and obtain a proper, designed curve. 


Fonnwork, road forms, and slip forms shall be structurally fabricated and placed in such way that their stability in all directions is ensured 

without fail, that completely clean and smooth surfaces are obtained in full thi ck ness of concrete, and thm there is no possibility of leakage 01' 

fresh concrete, or leaching of fine cement mortar out of fresh concrete through joints or below fonnwork . The Contractor shall submit to the 

Engineer, in due time - before the commencement of concrete works , documents that prove the degree of usability of the foreseen form wo rk 

system, and the good condition of road forms and slip forms. In case of inadequate formwork, the Engineer may, before and during the 

works, order the replacement of, or structural addition to the entire system of form work, road forms, or slip forms, but before the 

commencement of concreting. 


The placed concrete on which rails are placed shall be loaded with vehicles at the age of concret~ at which its required strength or at kast 
70% of the required class of concrete is reached. The rails shall prevent any local traffic overloading of concrete (according to Sub-Section 
8.6.8.3.). 

Formwork, road forms, and slip forms, shall ensure concreting in the length for at least 3-day work, and in no case less than 1000 m of 
pavement. Formwork removal is subject to the requirement that it shall not damage concrete, which is ensured by achievin g 30% of spec ifi ed 
hardness . 

411/733 



Section 8: Concrete 
8.6.3. 	 Construction Joints 

8.6.3. I. 	Construction Joints on Structures 
Construction jo ints are considered water-impermeable joints be[\,\~en fresh concrete and hardened (old) concrete, while meeting the 
requirement of good adhesion of both concretes. 

The places of construction joints. their execution and continued concreting on structures shall be foreseen in advance in the design. 

Manual or mechanical bush-hammering of hardened concrete su rfaces at construction joints, in order to prepare them for resumed concreting 
with fresh concrete. shall not be allowed. 

Everywhere where the design specifies that surfaces of placed concrete shall be roughened for horizontal joints. and where thi s is possible for 
all other joins. the surfaces sha ll be washed and cleaned under hi gh pressure with a mixture of air and water. That type of treatment of 
construction joints shall be performed severa l hours after concreting, when concrete reaches a required degree of hardness. During such 
treatment it is necessary to ensure that dirt from washed concrete is not thrown onto other concrete surfaces. 

The surfaces of construction joints that are impossible to treat in the above-mentioned ways shall be treated by sand-blasting or other 
appropriate procedures. as spec ifi ed by the Designer. 

Alier the treatment. the surfaces of works joints shall be cured, i,e. protected against drying out. and in cold periods against frost-induced 
damages. which generally applies to all exposed surfaces of placed concrete (covered in Sub-Section 8.6,8,). The surfaces of construction 
joints shall be protected against any contamination . 

Before applying fresh concrete on a hardened surface of a construction joint, it sha ll be cleaned thoroughly by blowing oul. Surfaces shall be 
wetted to a minimum degree ("matt surfaces"). 

When placing fresh concrete over hardened concrete that sti ll has Side forms unremoved. any leakage of cement-sand mortar into joints 
between the forms and the surface of hardened concrete shall be prevented. 

Other ways of making construction joints are all owed as we ll (using specia l resin coa tings. etc. comb ined with pre-stressing). but such joints 
shal I be checked with pre-tests. 

8.6.3.2. 	 Construction Joints on Roadway 
When concreting particular lanes or ca rriageways, construct ion joints sha ll be divided according to places specified in the design for the 
construction of Vis ible joints, and which are cons idered as control joints according to Sub-Section 8.6.4.2. 

Construction joints shall be shaped as dowelled 'dummy' Joints. later sawn . like other crosswise visible joints. 

Construction joints sha ll be protected aga inst mechanical damages. drying out. and in cold weather periods. they shall also be thermally 
protected. 

8.6.4 . 	 Cont rol Joint s 

8.6.4.1. General 
Control joints are considered to be ' dummy' or spaced joints of two or several mu tually non-connected parts based on hydration adhesion. 

Control joi nts on structures shall be covered in the design. Th~ work shal l be executed in compliance with the design requirements. 

8.6.4 ,2. Control Joints on Roadway 
All longitudinal joints between particular pavement slabs. and all longitudinal and crosswise. subsequent ly sawn visual joints. shall be 
executed as dry control joints. 

All jOints on roadway shall be water-impermeable and constructed according to the design. 

The construction of joints shall ensure the same properties of hardened concrete in the zone of edges, as on other road surfaces. The required 
evenness of concrete surfaces and joints themselves, and their uniform sawing shall be ensured. 

Th.; water-impermeability of all joints in the upper portion of concrete that will be finished as sawn and sea led shall be achieved in the way 
and with compounds as specified in Sub-Section 8.6.6. of these Technical Specifications. 

When sawing at sealing joints between two concretes cast in two different phases, the cut shall match the actual interface. so that the joint is 
sawn in both parts of concrete. 

All cut joints shall be saw-cut in due time using appropriate machines for cutting in concrete. and protected. until filling with sea lants . 
agains t mechanical damage. drying of concrete from early phases of concrete hardening. or any other dirt or effects that would reduce the 
adhes ion of a sealant to concrete 

The joint saw-cutting sched ule shall follow the concrete placement sched ule without fail. Saw-cutting sha ll be performed in sllch time 
intenuls. afte r concrete placement. that irregular cracking is prevented. but the strength of concrete shall be such that concrete is not 
damaged \Vh~n saw-cutting the edges ofjoints. 

The 6m spacing of crosswise visual joints is envisaged on all ca rriageways. or as specified in the design. 

On edge strips. the spacing of crosswise visual joints shall be half of the length of paving concrete slabs, For concrete edge strips at an 
asphalt roadv,;ay. the spacing of crosswise visual joints may be up to 5 m. or as specified in the design . 

Coatings applied before addit ional concreting to vertical sides of hardened (old) concrete. for the adhesion of the newly concreted part. shall 
be applied in a particularly careful manned and in conformity with the design requirements . 
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Before applying coatings, any defective places on vertical surfaces shall be repaired with mortars that are adequate for the patching of 
concrete surfaces. 

All joints in a pavement structure, except for crosswise visual joints of edge strips, shall be dowelled. In places where edge strips are exposed 
to traffic load, the crosswise visual joints of edge strips shall be dowelled, too. 

Tying with dowels shall be performed in accordance with the design requirements and requirements set out in Sub-Sec tion 4.5. of these 
Technical Specifications, and/or SRPS U.E3.020/87. 

8.6.5. Visual Concrete Surfaces on Structures ("visual concretes") 
When designing visible concrete surfaces, it is necessary to take care of special technological requirements for the preparation of formwork 
and joints, and preparation aJ1d placement of concrete. 
All proposals for preparations shall be submitted to the Engineer for approval. 

8.6.5. 1. Experimental Model 
For visual concrete, it is necessary to design a required experimentally developed model that the Contractor shall prepare before the 
commencement of works, and that will show the texture and visual effect of the surface, where the macro-geomet ry and micro-geometry of 
surface visibility is primarily conditioned by the type and structure of formwork 

8.6.5.2. Compaction and Stability of Formwork 
Dense compaction and stability of formwork shall be ensured wi thout fail. 

8.6.5.3. Composition of Fresh Concrete 
The composition of fresh concrete for visible surfaces shall be determined experimentally, with basic materials specified for use (cement, 
aggregate, concrete admixtures, pigments, etc.), while meeting structural and technological-rheological requirement s. 

8.6,5,4. Hardened Concrete 
Visible concrete, once hardened, shall be water impermeabl e, resistant to leaching, carbonation, and other chemical impacts, and resistant to 
freezing/thawing, and industrial de-icing salts for concrete surfaces. Particular visible surfaces that make a whole shall be of uniform texture 
and the same colour. 

8.65.5. Selection of Materials 
For the execution of this type of concrete works, the Contractor shall select materials and, either in the design or concrete design, elaborate in 
full detail production-technology requirements and instructions to be submit1ed for approval by the F.ngineer. 

8.6.6. Placement of Fresh Concrete and Regular Control 

8.6.6.1. Composition and Castability of Fresh Concrete 
After every concreting, the Contractor shall present tot he Engineer a proof of a properl y selected composition of fres h concrete, designed in 
compliance with Sub-Section 8.3.2. , and on its fa vourable castability with available equipment for the placement of concrete. The equipment 
for placement of concrete shall be adequate for the properties of concrete and formwork , so that the r<::quired cohesiveness may be achieved. 

For every composition of fresh concrete and every concrete placement procedure, before the initial commencement of concreting, the 
Contractor shall eXecute a test-trial concreting. 

If the trial concreting is executed on the structure itse lf, i.e. scaffolds of the structure, the required quality of placed concrete shall be 
achieved; otherwise, the Contractor shall remove the co ncrete at his own expense. 

8.6.6.2. General Requirements for Placement, i. e. for Achieving Cohesiveness of Fresh Concrete 
Concrete shall be placed in a systematic and planned manner, without fail, according to a programme prepared in advance and selected 
system , as specified in Sub-Section 8.6.1 J. and subject to the approval of the Engineer. 

A maximum heterogeneity of density, expressed as standard deviation, may be 0.04 kg/dm3 of placed concrete, unless otherwise specified 111 

these Specifications. 

Every started concrete section or strucrural part or element of the structure shall be concreted continuously in the initiated scope, as specified 
in the concreting programme, regardless of working hours, and also in case of sudden weather changes, or exc lusion of certain sections of 
machines from operation. For that purposc, the si te shall be equipped as required in Sub-Sections 8.6.1 I and 8.6.1.2. 

In case of unavoidable (unforeseeable according to the concreting programme) termination of concreting, concreting shall be ended so that it 
is possible (at the place of terminated work) to create a structurally and technologicall y proper construction joint. The formation of such 
construction joint is possible only upon the Engineer's approval. but according to the method spec ified in the technical description of the 
project 

The initial temperature of freshly placed concrete shall be at Icast +7°C during concreting. If the ambient air temperature is below "5°C or 
above + 30°C, all measures for the normal sening of concrete shall be taken. 

A maximum temperature of concrete, not placed according to a special procedure, for a higher grade of tempered concrete. shall not be 
higher than +24°C, and for slow-setting cements not higher than + 30°e. 

For special concreting (e.g. submerged concreting, shotcreting, pre-packed concrete, vacuuming, pumping, etc), special procedures for the 
placement of concrete shall be applied, and these shall be treated in accordance with Sub-Section 8.6. J .3 .. and also according to th e 
programme from Sub-Section 8.6.1.3. in terms of Sub-Section 8 3.5 . 

~J 
When placing concrete, all requirements from Sub-Section 8.3.2.2. shall be met. 

Fresh concrete shall be placed by vibration in layers 30-50 em thick . 
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Particular successiwly concreted joints of concrete shall be bonded well with previous, lower lay~rs by vibration. If a previous, lo\wr layer 
of concrete is not able to receive vibration treatment any longer, the joint between that layer and the next layer shall be treated, i.e. a 
construction joint shall be formed according to Sub-Section 8.6.3. 

Spreading of concrete case into formwork in layers, according to the vibration method (e.g. with vibrators) shall not be allowed. When 
vibrating spread concrete in layer, its creep shall be avoided. 

8.6.6.3. 	 Requirements for Placement and Compaction of Fresh Concrete in Pav~ment Structures 
The placement of fresh concrete for all strips and lanes of pavement structure shall be performed using previously tested high-frequency 
compression-vibration pavers. 

Lvery layer of concrete shall be compacted with at least two runs of a paver. Based on measured visual tindings, the Engineer may, to ensure 
reaching the required degree of cohesiveness of concrete, order a larger number of runs at the Contractor's expense. 

For two-layer placement, full adhesion of both layers shall be ensured. The lower layer shall be protected against drying out and other 
weather impacts until the placement of the upper layer. 

Placement and spr~ading of concrete in front of the paver shall be done mechanically. 

Before placement, each layer to be placed and spread separately, shall be levelled mechanically with appropriate levelling devices that work 

separately or are mounted on the paver, but shall run over the entire width In which concrete shall b~ placed. 


If fresh concrete spread in front of the paver is dried out or exposed to precipitation, it shall not be incorporated in the pavement structure 

The Contractor shall remove such concrete from the pavement structure at his own expense. 


In case of any storing of concrete on the site of placement before regular applIcation, concrete may be deposited on special platforms or in 

silos, and be protected against mixing and weather impacts. 


After the last compacting run of the paver, the concrete surfaces shall be closed. This shall be done in compliance with requirements set out 

in Section 10. of these Technical Specifications. 

Hand repair of defectIve surfaces or any str~ngthening of concrete shall not be allowed. 


The surface of concrete on particular lanes, compacted with the paver, shall be treated with special high-frequency vibration plates. 


After such surface treatment, the necessary geometry requirements set out in Sub-Section 4.5. of these Technical Specifications shall be met. 


The surface treatment of concrete according to Sub-Section 8.6.6.3.8. shall not cause additional surface bleeding of cement-sand mortar. 


Subsequent repair of traffic-ridden concrete surfaces in hardened condition shall not be allowed. 


For smaller or irregular surfaces of pavement structures, where handling paver is impossible, it is allowed to spread concrete manually and 

compact it with high-frequency vibrating plates. 


All strips and lanes of the pavement structure shall have markers in large letters. Slabs of particular carriageways shall be numbered in 

increasing order so that the opposite numbers on the carriageway shall be identical. Edge strips that have half of the slab length shall, too, b~ 


mark~d WIth slab numbers, with letters "A" and "B" added On an asphalt pavement structure, concrete edge strips shall have their own 

designation. Every beginning and end of daily production shall be marked with the main marker for the lane (large letters and date). The 

duration of a one-day production is considered to be 24 hours, with the work shift starting in the morning. The marking shall be impressed 

Into t-resh concrete to the depth of at least 8 mm. The Contractor shall perfoon marking at this own expense. The shape and place of markings 

shall be determined by the Contractor and submitted for the approval of the Engineer. 


Along with decisions from Sub-Section 8.6.6.3. that are general for the placement of fresh concrete into the pavement structure, all oth~r 


related decisions, particularly the decisions set out in Sub-Sections 8.6.1 - 8.6.3., and Sub-Sections 8.3. and 8.5. of these Technical 

Specifications shall apply. 


8.6.6.4. Regular Control of Placement of Fresh Concrete 
The regular control of placement of fresh concrete shall be performed continually - visually and by measurement, applying all criteria and 
detailed requirements specified under particular items of works In these Technical Specifications and subject to the approval of the Engineer. 

The VIsual control ot-measurement shall be continually performed by the Contractor's appropriate qualified personnel. 

The control of measurement shall include statistical examination and determination of the following properties (characteristics) in particular: 
Density and moisture of plac~d concrete; 
Temperature of concrete, sub-base, and air, and relative air humidity; 
Special technical measurements, such as: evenness of pav~ment surface, thickness of concrete layers placed in the pavement structure, 
evenness of edges, and a general control of measures, geometric requirements that apply for particular structures. 

Density and moisture of placed concrete 
Measurement method: with radioactive isotopes or properly conducted volumetTic method, 
Criteria for conducting measurements: 

When concreting all strips and lanes, measurements shall be conducted continuously, as a rule, on every separate compacted layer. The 
Engineer shall also order that such measurements be carried out on every other structure where this is technically required and feasible 
measurement of density and moisture of placed concrete shall be conducted in terms of prevention and control. Lots of concrete determined, " by measurements, not to be of nominal density, or to exceed a maximum moisture degree, shall be compressed and corrected 
decompression by appropriate measures, or removed, eliminated, from the structure or any part thereof. New measurements shall prove that 
corrective measures were successful. 
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When concreting carriageways, parking lanes, or other lanes, at least one measurement shall be performed on not more than 50 m2, and 
when concreting edge strips - not more than 10m2, or as specified in the design for each separately compacted layer of concrete. On traffic­
ridden and other lanes, points of measurement shall be distributed so that limit and mean ranges of the strips are tested. Frequency and places 
of measurements on structures are determined and measurements are performed in the Engineer's presence And subject to the approval of 
the Engineer. 

The measurement of temperature of concrete, base, temperature and relative air humidity during 
continually, at least three times a day when concreting pavement structure. 

the placement, shall be performed 

The Contractor shall (for the sake of control) conduct and organize. before, during, and after placement, all necessary regular and particular 
measurements, check whether the geometric requirements set out in the design and technical specifications are achieved, and whether 
measurements arc conducted for the implementation of any corrections that may be needed, and shall submit all measurements for the 
approval of the Engineer. 

When concreting pavement structures, the Contractor shall constantly perform measurement controls, particularly in order to meet 
requirements from Sub-Sections 8.6.2.2. and Section 10 of these Technical Speci fications all to the satisfaction and approval of the Engineer 

8.6.7. Subsequent Treatment of Placed Concrete 
After placing fresh concrete into the structure or pavement, the Contractor shall perform all subsequent treatments in properly selected time 
intervals as set out in these Specifications or design. 

Concrete surfaces of construction joints shall be treated by the Contractor as shown under 8.6.3 

The Contractor shall treat the "texture" of all surfaces of pavement structure according to the "brushing" procedure, in a crosswise direction 
with respect to the roadway centre line. 

The Engineer may stipulate other methods for surface treatment of pavement structure as well, as 
Contractor shall implement them at his own expense 

agreed with the Contractor, and the 

8.6.8. Curing and Protection of Placed Concrete against Weather and Other Conditions 
Immediately after concreting pavement, concrete shall be protected against: 

Rapid drying, 
Rapid transmission ofheat between concrete and the base. and concrete and the air, 
Precipitation (weather conditions) 
High and low temperatures, 
Vibrations (traffic-induced and other) that may also change the inner structure and adhesion of concrete and reinforcement, and other 
mechanical damages at the time of setting and initial hardening. 

8.6.8.1 Protection of Concrete against Drying Out 
Concrete pavement shall be protected after placement in order to ensure satisfactory hydration on its surface and avoid damages due to early 
and rapid shrinkage 

The Contractor shall protect the placed concrete against drying out with a wet procedure, or the procedure of closing up concrete surt'aces by 
spraying them with chemical agents that shall be tested before use in an institution for that type of activity. \ \ 

.~ 

The protection of concrete against drying out shall be effective as early as in the first hours from the placement of concrete, as soon as the 
concrete surface condition permits. The effectiveness of protection shall last for at least 7 days for engineering structures, and at least 21 days 
for pavement structures. Immediately after placement, concrete shall be protected against sun and precipitation. 

Immediately after placement and surface finishing, until curing, concrete for pavement structures shall be covered with protective materials, 
closed and water-impermeable roofs of light colour, protecting it against drying out. 

,1 
~ 

For wet curing of concrete in pavement structures, previously thoroughly wet1ed concrete shall be immediately, when permit1ed by its degree 
of hardening, covered with appropriate covers that need to be kept moist until its 7-day age In the period from day 7 to day 21, concrete 
surfaces shall be kept moist constantly, i.e. until concrete reaches 60% of its foreseen grade. 

When protecting concrete cast in pavement structures against drying by spraying it with chemical agent, it is necessary to take care that such 
agents can be applied to concrete surfaces as soon as concrete becomes "matt" 

The use of spray-on chemical agents shall be allowed in accordance with 8.2.5 

The duration of effective protection of concrete surfaces by sprayed chemical agents shall be, under any weather conditions, at least 21 days. 
This shall be proved by prior compliance tests and regular controls Which shall be submitted for the approval of the Engineer 

A regular control of effective protection of concrete by sprayed chemical agents shall be performed by measuring the moist level of 
hardening concrete. The control measurements shall be carried out on all concrete surfaces, for the entire period for which the duration or 
effective protection is specified. If the protection of concrete by sprayed chemical agents is shown to be of less than sufficient effectiveness, 
concrete shall still be cured according to the wet curing procedure. 

Spray-on chemical agents shall not have a harmful impact on the quality of concrete in any way, nor shall they alTect the colour of concrete 
surface. Before paint marking concrete surfaces of the pavement structure, a chemically created film shall be removed completely. 

If spray-on chemicals are also used for the protection of joints saw-cut in concrete, they shall not decrease the adhesion of joint riliers to 
concrete. 

Chemicals shall be sprayed on concrete surfaces uniformly and III a specified amount, by tine sprinkling, in accordance with instructions of 
the manufacturer of the spray-on chemicals. 
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Section 8: Concrete 
The work section of a concreted strip, or "duty" for pavement structlJres, which end every day, shall be marked particularly visibly with 
signboards showing the day of concreting. These boards may be removed only after the curing of concrete against drying ends. 

8.6.8.2. 	 Protection of Placed Concrete Against Cooling and Freezing 
In cold intervals, the Contractor shall protect placed concrete thermally by an adequate procedure. 

Considering regional climatic conditions, for every concreting in the period when a drop in temperature below +soC may be expected, the 
Contractor shall have a sufficient amount of adequate agents for thermal protection of the base layer and placed concrete. 

8.6.8.3. Protection of Placed Concrete Against Mechanical Damages and Dirt 
The Contractor shall properly protect every placed and hardened concrete against any mechanical damages. 

For the protection of all construction and control joints in the pavement structure, decisions from Sub-Sections 8.6.3.1., 8.6.3.2., and 8.6.4.2 
shall apply. 

In principle, the pavement structure may be burdened with traffic load, only after the Engineer's prior written approval, as specified in 
Section 10 of these Technical Specifications For loading concrete with guided working vehicles, general decisions from Sub-Section 8.6.2.2. 
shall apply, but the loading possibility shall be proven based on performed tests of achieved strength of concrete and calculated estimate of 
load-bearing capacity Before loading the pavement structure with other lighter transport vehicles, at least 70% mechanical strength of the 
required grade of concrete shall be reached. Before loading with heavier vehicles, 100% mechanical strength of the required grade of 
concrete shall be reached. The pavement may be loaded with tracked and other vehicles the weight of which on the pavement is not 
transkrred over rubber tracks, only with special safety measures and sublect to the Engineer's approval. 

After finished after-treatment of pavement surface, the Contractor shall keep it clean until the final hand over of pavement to the Investor or 
user of services. 

8.7. 	 Testing Achieved Quality of Hardened Concrete and Taking Over of Structure or Its Parts 

8.7 I 	 General Provisions 
The achieved quality of hardened concrete shall be controlled and established by "destructive" and "non-destructive" tests on moulded 
specimens, and by direct tests and measurements of structures, i.e. by assessing the achieved grade of concrete by lots according to 
PBAB/87 (Art 46), or SRPS l.M 1.048/85, SRPS U.M 1.041 /86, and SRPS U.M 1.042/84. 

The tests shall be organized and conducted, and their results assessed according to all requirements set out in these Technical Specifications 
and applicable PBAB/87 and subject to the approval of the Engineer 

Tests on moulded specimens shall be performed according to specification given in Sub-Section 8,4 3.2. of these Technical Specifications. 

Tests on specimens taken from a structure and measurements on structures shall be performed and defined according to a special programme 
to be submitted for approval by thl' Engineer, and as speCified in these Technical Specifications and/or applicable PBAB/87 rules. 
The Contractor shall remove all materials and equipment that obstruct sampling, testing and measuring from places on structures determined 
by the Engineer for extraction of cylinders, or for "non-destructive" tests, and from places on a structure or any parts thereof determined by 
the Engineer for trial load tests. The Contractor shall not stand in way of sampling, testing, and measuring on structures. 

Any defective places on concrete of a structure, or parts thereof, and any variation from the design, shall be properly repaired or replaced or 
reconstructed by the Contractor, i.e. brought into compliance with the design requirements,and these Technical Specifications all in 
accordance with the instructions of the Engineer 

8.7.2. 	 Taking Over Concrete in Structures 
The quality of concrete in structure shall be generally assessed based on the results of tests on moulded specimens, by lots for each grade of 
concrete, prepared during the production as specified in Sub-Section 8.5.3. and in line with the quality requirements for particular 
characteristics according to designs and these Technical Specifications, and/or PBAB/87 and submitted for the approval of the Engineer 

Based on any indications of doubt and results of tests for reached quality of concrete, and/or structure, the test results shall be supplemented 
with results of other tests on the structure or its parts As directed by the Engineer 

A trial load test, or other test methods as determined by the Designer and/or Investor and as instructed by the Engineer shall be performed for 
those constructions or structures for which it is specified. 

The acceptance of structures or parts oJ' a structure shall be carried out based on actually executed works within the project and tests that 
prove the qual ity of concrete and components required in the design and these Technical Specifications, i.e. based on PBAB/87 rules, and 
trial tests performed on the structure, or its segments. 

With a centralized mixing of concrete and its transport by modern mCClns of transport, mixer trucks, or agitators, if possible, concrete shall be 
transported on the site by pipelines, i.e. a pump. The application of "pumped" concrete shall ensure the continuity in the execution of 
concrete works. 

Additives, i.e. admixtures for concrete - superplasticizers shall be used in order to eliminate segregation of concrete, and to make the 
"pumping" work easy Their task is to increase plastiCity, which is manifested as increased sliding (plasticization) of concrete. 

The application of "pumped" concrete requires a reorientation of work on the site. Work timing shall be strictly planned (by means of 
cyclograms), along with a full coordination between the supply (feeding) and the placement of concrete 

4161733 

If ,
fl " • ~ . 



... 

Section 8: Concrete 

8.7.3. 	 Taking Over Concrete Pavement 

8.7.3.1 	 General 
The quality of concrete pavement shall be assessed based on results of tests on extracted concrete cyl inders and add itional "non-destructive" 
tests performed directly on the structure, according to SRPS U.E3.020/87 (Sub-Section 842) 

8.7.3.2. 	 Quality Assessment 
Whether the pavement meets the quality requirements shall be established based on the results of tests performed on extracted cylinders, 
complemented with special measurements performed on the pavement, according to SRPS U.E3.020/87 (Sub-Section 56) and subject to the 
approval of the Engineer . 

8.7.3.3. 	 Sampling 
For all tests, concrete cylinders, diam. 10,15, or 20 cm, shall be extracted from the concrete pavement in full thickness. Diamond drill bits 
shall be used for drilling. 

8.7.34 	Quality of Concrete in Pavement 
The quality of concrete in pavement structures on drilled cylindrical specimens shall be controlled for the following charactenstlcs: 


Compressive strength 

Tensile splitting strength 

Water impermeability 

Water absorption 

Freeze-thaw resistance 

Resistance to frost and salt 

Wear resistance in dry and water-saturated condition 

Thickness of cement-concrete slabs 

Evenness in the height and direction of cement-concrete pavement. 


For all test mentioned in Sub-Section 8.7.3.4., except for the water-impermeability tests, separate cylinders shall be drilled. Water 
impermeability shall be tested on extracted cylinders, where compressive strength and tensile splitting strength tests are required on them 
Before any destructive tests, the concrete cylinders shall be dried at the temperature of + I 05°e. 

For testing compressive strength, tensile splitting strength, and water impermeability, freeze-thaw resistance, resistance to frost and ice, wear 
resistance, and water absorption, concrete cylinders shall be extracted at every 500 m at least, or as specified in the design. When 
requirements for certain properties are not achieved, the Contractor shall, at his own expense, extract additional cyl inders in accordance with 
SRPS U.M 1.048, and only the "destructive" method shall be applied in the scope defined by the Engineer within the design. Cylinders shall 
be extracted from the concrete pavement at the 60-day age of concrete 

The subsequent determination of Ilexural tensile strength of concrete shall be performed on cylinders taken from a pavement slab, provided 
that a correlation between the compressive strength and the tlexural tensile strength is determined beforehand on the trial section, on at least 
three prisms that were cut from the pavement slab in the immediate vicinity of the place from which cylinders were taken. 

The tensile strength of concrete in the pavement shall be determined on extracted cylinders when the age of concrete is 90 days, when the 
ration of the height (v) of cylinder to the diameter (d)o of cylinder is at least 1.1. Bored cylinders shall be cut for the test on their bottom side " 
with respect to their position in the pavement. For the possibility of a convincing calculation of the tensile strength of concrete cylinders 
with respect to the tensile strength of cubes, it is necessary to tirst establish their correlations in a laboratory, according to Sub-Section 
8.7.3.4. These tests, performed at the Contractor's expense, shall be conducted by a qualified company registered for the testing of materials 
and constructions. 

All tests shall be completed to the satisfaction of the Engineer and all results shall be submitted for the approval of the Engineer. 

The water-impermeability of concrete pavement shall be determined at the 90-day age of concrete, according to SRPS L.M 1.015 Water 
impermeability shall be tested on cylinders and cubes. 

The water absorption of concrete pavement shall be determined on concrete parts of cylinders, when the age of concrete is 90 days. A 
concrete cylinder shall be cut in four 5 cm cylinders, normal to its axis. 

The freeze-thaw resistance of concrete pavement shal.l be establ ished on cyl inders applying the method from Sub-Section 8.3.1.8. 

The wear resistance of concrete pavement shall be determined using Bohme's method. when the age of concrete is 90 days, on 
7.07x7.07x7.07 cm cubes cut out from concrete cylinders, in compliance with SRPS B.B8.015. The cubes are cut out from concrete cylinders 
so that the upper wearing surface of the cylinder remains unremoved. For tests in dry and water-saturated condition, it is necessary to prepare 
separate cubes every time from two separately drilled cylinders. 

The tests of concrete quality according to Sub-Section 8.7.3.4. if needed or required in the design, shall be complemented with non­
destructive testing for strength and water-impermeability directly on the pavement, applying the principle of large statistical samples, at the 
age of concrete of 60 and 90 days, in order to get the best possible picture about the heterogeneity and indication of local defective places or 
parts of the pavement. 

8.7.3.5. Control of Pavement Geometry 
It is necessary to check whether the geometry requirements for the pavement arc met according to the following characteristics: 

Thickness of concrete, 

Unevenness of surfaces, 

Riding comfort index according to AASHO test, 

Deviation of height from the reference level. 


The thickness of concrete slabs in pavement shall be determined on all drilled cylinders for tests according to Sub-Section8.7.3.4. If the 
requirements specified in Section 10 are not met the applicable criteria for taking over shall be as given in Sub-Section 8.7.3.4. 
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Section 8: Concrete 

The unevenness of pavement surface shall be determined in the longitudinal direction of particular lanes, where 'a lane' shall always mean 

the width between two 10ngitudll1al joints. When taking over carriageways, the relevant evenness of approximately I m from the right edge 

of carriageway shall be measured, looking in the driving direction, and on other lanes at the middle and in the longitudinal direction. 


Lvenness shall be measured in full length, uninterruptedly, using a planograph or 4 m levelling staff. 


When measuring with a staff~ each subsequent measurement shall overlap the previous one in the length of 2 m. If a distance between two 

adjacent uneven segments is less than 6m, a one-sided additIOn shall be reduced to a halfofthat distance. 

The riding comfort index according to AASHU test shall be determined with a special apparatus in the longitudinal direction of particular 

lanes. 


For lanes to be taken over, the relevant riding quality index approx. I m from the left edge of lane, looking in the driving direction, and for 

other lanes in the middle and in the longitudinal direction. [n case of any failed requirements set out in Section 10., the same criteria shall 

apply as in Sub-Section 8.7.3.5.2. 

The height deviation - the pavement surface level - from the reference level shall be determined by means of geodetic survey instruments. [n 

order to enable such measurements, the Contractor shall prepare, along the road alignment, a system of fixed and surveyed height 

benchmarks from which control surveys may be done. Any deviation of the pavement surface from the reference level shall be surveyed 

along the centre line of particular lanes at every 15 m. 

All measurements shall be submitted to the Engineer for approval. 


8.7.3.6 	Acceptance of concrete 
The acceptance of concrete in the two-layer pavement structure shall be carried out based on tests and measurements that prove the proper 
condition of works, fully in accordance with these Technical Specifications. 

All tests and measurements shall be submitted to the Engineer for approval. 

8.8. 	 Final Evaluation of Quality of Concrete in Structure 

The final evaluation of the qual ity of concrete to be given for B-II concrete shall include: 
Documents on taklllg over of concrete by lots: 
Opinion on the quality of placed concrete issued based on a visual inspection of structures, perusal of documents on construction, and 
verification of results I'rom the regular production control records, including the results of the control of compliance with quality 
requirements. 

Based on the final evaluation of the quality of concrete in a structure, the safety and durability of the structure is proved, or an additional 
proof of the quality of concrete is requested. The final evaluation of the quality of concrete shall be given by the Engineer based on available 
documents and inspection of the structure and its elements. 

8.9, 	 Maintenance of Structure 

Concrete and reinforced concrete structures shall be maintained in a safe and functional condition as specified in the design. [f the structure 
suffers a damage, the necessary protective measures, including remedial measures, shall be taken subject to the approval of the Engineer. 

89.1 	 Frequency of Control Inspections 
The design of structure shall define the frequency of control inspections of the structure that include: 

A visual inspection, including a survey of location and size of fissures and cracks, as well as damages to the structure crucial for its 
safety; 
Control of deflection of main load-bearing elements of the structure under permanent load. In case of a highly aggressive environment, 
the condition of the protective coating on reinforcement shall also be checked. 

8.10. 	 Concrete for Structures 

8.10.1 	 Scope and Content of Works 
The works covered in this Sub-Section of Technical Specifications include the provision of all facilities, equipment, materials, and labour, 
and the execution of all operations related to materials that are used for: storage, measurement, and handling of materials, for batching and 
miXing, and, unless otherwise specified in other Sub-Sections of these Technical Specifications, for assembling formwork, transport, 

~ 	 placement, curing, and finishing of all concretes for bridge structures, construction of concrete piles, and other auxiliary works on concrete 
structures, in accordance with terms and provision of the Contract, and in t'ull compliance with this section of the Technical Specifications, 
drawings, and the Engineer's instructions. 

iili, 

!§ 8 10.2. 	 Technical Legislation ~ PBAB. 87 "Rules on technical norms for plain and reinforced concrete"("OtT. Journal ofSFRY" No. 11/87) and the Comment on provisions 

of PBAB ( Ofr Journal, 1988) 

PPB "Rules on technical measures and requirements l'or pre-stressed concrete" ("Off. Journal of SFRY" No. 51171 ) 

SRPS B.B2010 Screened aggregate for concrete. Technical requirements 

SRPS B.C 1.0 II. Portland cement. Portland cement with additives. Metallurgical cement. Pozzolanic cements. Technical requirements (1982) 

SRPS B.C 1.014. Sulphate-resisting cements. Portland cement. Metallurgical cement. Technical requirements (1982) 

SRPS U.M 1.058. Mixing water for concrete. Technical reqUirements and testing methods( 1985) 

SRPS U.M 1.034 Concrete admixtures. Detinition and classification (1981) 

SRPS U.M 1.035 Concrete admixtures. Quality and quality control (1982) 

SRPS U.M 1.037. Pre-testing for selection of concrete admixtures with specific aggregate and cement. (1981) 

SRPS U.M 1.020 Determination of compressive: strength of test specimens made of fresh concrete (1978) 

SRPS U.MI.050 Control of production capacities of concrete plants (1987) 

SRPS U.M 1.051 Control of production in concrete plants for concrete (1987) 

SRPS U.M 1.052 Minimum equipment for laboratories within concrete plants (1987) 
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Section 8: Concrete 

8.10 .3. 	 Materials 

8.1 OJ.I . Aggregate 
Sub-Section 8.2.1 shall apply 

8. IO J.2.Cement 
Sub-Section 8.2.2. shall apply 

8. 10.3.3. Water 
Sub-Section 8.2.3. shall apply 

8. 1 0.3A.Concrete Admixtures 
Sub-Section 8.2.4 shall apply. 

8. IOJ5Concrete 

8.10.3.5. 1 Classification of Concrete 
The designs shall indicate a class of concrete for each element of the structure, or for the entire structure, covering only the grade of concrete 
(MB), or the grade or concrete and other propenies that concrete shall have under specia l conditions of the environment. 

For everyth ing else, Sub-Sections 8.1. and 8.3. shall app ly. 

8.10.3.5.2. Concrete Propenies W1der Special Conditions of envi ronment 

8.10.3.5.2.1. General Prov isions 
A prereq uisite for production of concrete with special propenies implies that such concrete shall be designed, mixed , and placed properly, in 
compliance with Sub-Section 8.3.7. 

8. 10.3.5 .2.2. Water Jmpermeable Concrete 
Sub-Section 8.3. IA . shall apply. 

8. 10.3.8.2.3. Frost -Resistant Concrete 
Sub-Section 8.3.1.8. shall appl y. 

8.10.3.5.2.3.1 	 Concrete Resistant to Frost and Salt 
Sub-Section 8.3.1.8.1 shal l apply. 

8.10.3.5.2.4. Concrete Resistant to Chemical Impacts 
Sub-Sections 8.3.1 .9 and 8.3.1 10 shall apply. 

8.10.4. Execution of Concrete Works 

8. I 04.1 General Requirements 
Before construction of structures and elements from plain, reinforced, and pre-stressed concretes. the Contracto r shall. based on thei r 

, ' structural design, according to An . 232 of PBAB, prepare the concrete design that contains: 

a) Concrete mix des igns, quantities, and technical requirements for designed classes of concrete: 

b) Plan for concreting. organization, and equipment, 

c) Method of transpon and placement of concrete mi x, 

d) Method of cu ring placed concrete, 

e) Programme of control tests for concrete components, 

f) Programme for conlTol , sampling, and testing of concrete mix and concrete by lots, 

g) Plan for assembly of elements, scaffolding design for complex structures, and formwork design for special ty pes of fo nnwork . 


8. 10.4.2. Scaffolds and Formwork 
See Sub-Section 8.4 .5. 3. Scaffolds and Formwork 

8.10.4 .3. Rei nforcement and Cables 
See Sub-Sect ions 8.4.5 .6.2. and 8.4.5.6.7., and Sub-Section 8.10.6, respectively 

8.10.4.4 . Placement of Concrete 
Sub-Section 8.6. shall appl y. 

8.10.4.5. Underwater Concreting 
Underwater concreting shall be performed in such a way that cement and water do not segregate from the concrete mix. Concrete for load­
bearing elements cast underwater sha ll contain at least 400kg of cement per cubic metre of finished concrete, a granular material with a 
maximum grain s ize of 32 mm, a plasticizer as an admixture fo r concrete, with the slump of abou t 15 cm accord ing to the cone slump test 
Cement sha ll be of appropriate quality and res istant to any aggressi ve act ion of water. 

The concreting funne l shall cons ist of pipes, at least 25 cm in diameter. des igned from segments wi th flanges and seals. Concreting funnels 
shall be supported so as to enable the movement of the discharging end all over the working surfaces. and to enable fast lo\\cring when It IS 
necessary to slow down or stop the flo w of concrete. 

The di scharging end shall be closed at the commencement of wo rk s, in order to prevent the penetration of water into the trern ie, and shall be 
at 20 cm from the bottom at most. When the batch is poured into the funnel , the flow of concrete shall be controlled by ca refu ll y raisin~ th e 
discharging end. while keeping it in placed concrete at all tim~s. 

The fl ow of concrete shall be con tinual. The pumping of water and cleaning of the surface may start only when concrete has hardened. 
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Section 8: Concrete 
8.10.4.6. Bedding Mortars 

Bedding mortars shall be made of mortar mixed with expansion cements, where a minimum reached strength shall comply with concrete of 
grade MB 45. In terms of quality of applied materials, the provisions of this Sub-Section shall apply. Bedding mortars shall be placed so that 
over-pressure is present at al l times : it is possible to apply the principk of communicating vessels or the grouting procedure. Mortars shall 
have a permanent increase in volume of at least I%. Beddings thicker than 50 mm shall be reinforced separately. Within the works on 
bearings, gulleys, and similar elements where the application of bedding mortar is foreseen, the Contractor shall enclose with the work 
technology design all necessary proofs that th e foreseen composition of mortar to be used for bedding is in full compliance with specified 
requirements. The mentioned design , along with a detailed work technology description, is subject to the Engineer's approval. 

8.10.4.7 	 Finishing of Surfaces and Tolerances 
All concrete surfaces shall be thoroughly treated during placement. The treatment shall be such that coarse-grained material is pulled down 
from the surface and that mortar leans fully against formwork in order to create a flat finished surface without water and air bubbles or voids. 
As soon as concrete hardens enough, and form work is removed, the entire surface shall be cleaned thoroughly, removing any traces of 
formwork or projecting parts, in order to leave a nat surface, without depressions or naws. For pavement slabs, after concrete is placed and 
compacted, it shall be levelled to the limits and hcight indicated on the cross section and finished to obtain a smooth and flat surface. The 
quality of work shall be such that when the finished surface is controlled with a 4 m long levelling staff, it shall not show any deviation larger 
than 10 mm from the height specified on the cross section . Other allowed variations in the finishing concrete works are: 

a) For dimensions on the cross sections of columns and sup ports : not more than 6 mm, 

b) For other dimensions of columns and suppons : not more than 10 mm, while the height levels on bearing blocks may vary by not more 


than 5 mm, 
c) Flatness of\ertical or inclined surfaces shall be within the 8 mm range, measured with a 3m leve lling staff 
d) Deviation of columns and walls from the vertical plane, measured with a plummet, shall not exceed 6 mm. 

The method of execution of finishing works for special elements or parts of the strucrure shall be given on drawings or indicated in the 
Priced Bill of Quantities. 

8. I 0.4.8. Measurement 
The amount to be paid to the Contractor at an agreed unit price for the quantity of incorporated concrete, as indicated in the Priced Bill of 
Quantities (m', m', tn' , piece) , shall be determined in plans, specifications, or by the Engineer. The volume of reinforcing steel shall not be 
deducted, but the volume of incorporated structural steel shall be deducted. 

8.1049 Payment 
For the amount determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full compensation 
for all works and materials as stated in the description of the scope and content of works . 

8.105. Prefabricated dements 

Sub-Section 8.3.6 shall be applicable. 


8. 10.6. 	 Prestressing concrete structurcs and elements 

8.10.6.1 Scope and Content of Works 
Wvrks within this Section ofT~chnical Specifications cover the procurement of plants, equipment, materials, and labour, and execution of all 
prestress ing-related operations in compliance with the terms and conditions of Contract, and in full conformity with this Section of Technical 
Specitications, structural analyses, drawings , and the Engineer's instructions. 

8.10.6 2.Technical regulations 
Structures and elements made of pre-stressed concrete shall be in compliance with : 

"Rules on technical measures and requirements for pre-stressed concrete" ("Off. Journal of SFR Y", No . 51171) 
"Rules on technical norms for steel wires, rods, and ropes for prestressing constructions" ("Off. Journal of SFR Y", No. 41/85) 
"Rules on amendments to the Rules on technical norms for steel wires. rods, and ropes for prestressing constructions" ("Off. Journal of 
SFRY", No. 21/88) 
SRPS C. U.O 15 Grouts for grouting cables. Technical requirement s. 

8. 10 .6. 3. Prestressing System 
The Contractor shall sekct the prestressing system, while ensuring the following requirements to be met , regardless of the applied system : 

The safe anchoring of prestresslllg elements and their suitabrl ity for the transfer of forces into concrete, 
The actual friction losses shall match the computed losses, and 
rhe suitability of planned measures for the protectiun of cables against corrosion over time . 

For prestressing a structure and its members, the design specified certified systems made locally by IMS and SPB - the systems for post­
tensioning, i.e. applied only when concretes reach a certain strength . The prestressing system selected by the Contractor shall be as specified 
in the Tender unless otherwise agreed with the Designer and the Engineer. 

8. I 0.6.4 . Materials 

~, 8. 10 .6 .4 . 1. Pres tressing Steel " 
()nly stee l that meets the requirements from the " Rules on technical norms for steel wire, bars, and ropes for prestressing structures" may be 
used for prestressing stee l. The quali ty of pre-stressing steel shall be proved with the Manufacturer's compliance certificate, and a 
compliance certificate (quality certificate) issued by a qualified company registered for activities that include steel quality testing. 
Prestressing stee l sha ll be transported in clean, dry, and closed transport vehicles. Steel shall be stored in completely dry rooms, with a 
wooden floor with no possibility of condensation. At the time of acceptance of cables and ropes, and prior to incorporation, cables shall have 
no marks of oxidation , dents, rough spots notches, or any other damage. 

8.10 .6.4 .2. Protecti ve ducts 
Ribbed, fl exible ducts, made of white sheet metal , shall be used for cablillg. They shall be rigid enough to keep their shape under the weight 
of cable and concrete during concreting, yet llexible enough to follow the cable line without any problem. Ducts shall be tight to cement 
slurry , and made of material that does not cause the corrosion of prestressing steel, either directly or in an electro-chemical action. 
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Section 8: Concrete 

8.10.6.4.3. Anchors 
For all anchors, according to their number and type, the Contractor shall possess compliance certificates. The certificates shall cover bushes 
and wedges. The Contractor himself shall fabricate spiral elements from GA 240/360 according to the Catalogue for prestressing systems. 
Tie-plates are not covered in compliance certificates. Anchor bolts shall be stored on the constn.lction site, protected from dampness, dirt, and 
mechanical damage. Until the tensioning of cables, anchor bolts shall be protected against weather conditions and mechanical damage. 
Before pre-str~ssing, anchors shall be inspected, with any dirty surfaces cleaned. 

8.10.6.5. Execution of Works 

8.10.6.5. I 	Fabrication of Cables 
When fabricating cables, the Contractor shall follow the instructIOns given for the adopted prestressing system. Before cutting wires, or 
ropes, the Contractor shall perform a numerical check of given theoretical lengths of cables, and increase the lengths by a necessary length of 
grip, depending on the type of press and forese~n tensioning, on one or both ends. All wires or ropes In a cable shall be kept parallel, and 
shall thus be interconnected. The formed cable may remain straight or bent in a convenient ellipsoid or round shape, depending on the 
method of transport to the place of insertion, but shall have an attached plate with the cable marker. Formed in this way, cables shall be 
stored properly, unless inserted into ducts immediately. 

8.10.6.5.2. 	Cabling 
When cab I ing. the designed position of both the resultant and singular cables shall be achieved. Therefore, it is necessary to lay protective 
cable ducts on fixed supports that will also remain an unchanged position during the installation work. Holders of cable ducts shall be placed 
at 1-2 m spacing, and even less spaced at bending points. Ducts shall be tied firmly to their holders. Tie-plates for anchors shall be placed 
normally to the cable axis, and fixed firmly to fonnwork so as not to become displaced during concreting work. Allowed deviations of the 
resultant of cables with respect to the designed position may be not more than 2% from the height on cross section, and deviations of singular 
cables not mor~ than 2 cm. Special attention shall be paid to th~ jointing of protective duct segments and to the bond between ducts and tie­
plates. These bonds shall ensure water tightness, aside from keeping a fixed position during concreting. Depending on the length and shape 
of cable, a number of plastic straws for deaeration shall be placed, as well as grouting joints. Cables inserted in the structure or an element 
thereof, shall be subject to inspection and approval by the Engineer prior to approval for concretll1g. 

8.10.6.5.3. Prestressing 
The tensioning of cables Inay start only when concrete has reached the required minimum strength When prestressing is performed at the 
age of concrete younger than 28 days, the strength of concrete shall be ddermined on test specimens cured under the same conditions as 
concrete in the structure. Prior to commencement of prestressing works, It is necessary to elaborate a prestressing programme. The 
prestressing programme shall be elaborated by the Contractor based on data from the Design, and approved by the Engineer, and the 
programme shall contain, apart from the prestressing time, data on prestr~ssing force, sequence of tenSIOning of cables and elongations for 
~ach cable with an appropriate view of the contraction of concrete 111 length due to stress, and also the values for friction and yielding. 

The cable tensioning sequence shall be determined in a way to avoid the creation of prohibited stress. After the Engineer has accepted the 
programme and approved the commencement of pre-stressing, the following preliminaries shall be performed: check the movability of 
cables, inspect anchor blocks, set up required scaffolds, power supply connections, and shorten cables to a minimum length for the press to ':;~ 

grip. After shortening the cables, anchors with wedges and a press shall be set up. The prestressing procedure shall be carried out in 
compliance with the operation manual for hydraulic prestressing systems. The diagrams for calibration of a hydraulic kit shall not be older 
than 6 months. A maximum temporary force in a cable, at the anchorage point, shall not exceed 70 % of the prescribed typical breaking 
force. The magnitude of force in a cable shall be determined by a pump pressure gauge. The measurement of elongations of a cable, and its 
comparison with the reached force shall serve to assess whether friction losses have been calculated correctly. In case of significant 
differences, it is necessary to check the calculation of forces given in the Design. 

A log on cable tensioning shall be kept during the work. All measures taken during prestressing shall be noted by the Contractor, with a copy 
submitted to the Engineer. If the sum of deviations from the designed prestressing force measured on the pressure gauge, expressed in %, and 
deviations from prescribed elongation, expressed in %, too, for each cable, is greater than 15%, this shall be reported in writing to the 
Engineer. Also, if the deviation from the prescribed total prestressing force, or from the total prescribed elongation, is greater than 5%, this 
shall be reported in writing to the Engineer. This procedure shall be carried out whether the Lngineer is present or not during cable 
tensioning operations. In special cases, the Engineer may order a measurement of forces on critical cross-sections along the cable, with 
special instruments that will be set up in advance. These places shall be protected well aft~r completed work. 

8.10.6.5.4. Grouting Cables 
In order to protect placed cables against corrosion and bond them to the surrounding concrete, protective ducts for prestressing shall be 
carefully grouted with a selected grout. The composition of grout, quality requirements for applied materials, prior and control testing of 
grout for grouting cables, and the grouting procedure are all defined in: 

SRPS U.E3.0 15 Grouts for grouting cables. Technical Requirements.! 1986,. 

All cables shall be grouted within two days after the prestressing has been completed and approved by the Engineer. Immediately atkr 
concreting, all protective ducts shall be cleaned from water that penetrated Into them. This shall be performed thoroughly by blowing them 
out with compressed-air. Then, before grouting, the ducts shall be protected against repenetration of water. It is also n~cessary to prevent any 
circulation of air in the ducts. If protective agents for a temporary protection of cables against corrosion are appl ied. and such protection 
requires the Engineer's approval, it is necessary to check that the stipulated properties of grout mix and necessary bonds have not been 
disturbed. 

All materials used for the preparation of grouts, shall be carefully batched and measured, the entire procedure running in accordance with 
provisions of the mentioned standard. Grouting shall be performed at temperatures abow +5°C If the frost is expected after grouting or 
grouting is performed at temperatmes below +5°C, but above O°C, all the provisions stipulated in SRPS U .E3.0 15 Sub-SectIOns 7.6. and 7.7. 
of this mentioned standard shall be applied, provided that all pre-tests have given satisfactory results in compliance with SRPS l 'DO 15 
Sub-Section 5.3. 

8.10.6.6. Alternatives 
If the Contractor offers another system of prestressing which fails to meet requirements given in the Design, with respect to the positIOn of 
total prestressing force and the magnitude of final effective prestressing forc~s, th~ Contractor shall submit with his alternative ofter 
summarized documents, suitable for control, that shall contain: the prestressing system, the type of cables, the number of wires, ropes, or bars 
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Section 8: Concrete 
in a bundle of steel, the surface areas . diameters, and grade of steel, the method of assembly and type of anchoring, the prestressing force in 
time t=O and t= infinity, as well as the methods of protection and control. 

The calculations shall include the losses due to friction, shrinking, yielding. and relaxation of steel. The proof of stress notation on all cross­
sections of structures and for all loading phases as well as tile result of difference in load on substructure elements (columns and 
foundations) shall be given 

All works to be performed shall be in accordance with provisions of the Technical Specifications referred to in this Section, as well as in 
accordance with all other specified design and construction requirements. 

Acceptance of the Contractor's alternative offer shall be decided by the Designer and the Investor and as instructed by the Engineer. 

S.l 0.6.7. Measurement 
All steel for pre-stressing shall be calculated according to the computed weight of installed cable lengths, as shown on drawings or instructed 
by the Engineer. No compensation shall be given for any material, labour, forms, equipment, and other works needed for the procurement, 
preparation, installation, pre-stressing, and grouting of cables, including anchors, plates, and hoops, protective ducts for cables, spacers, 
washers, and cable supports. grout, and all other secondary activities that the Contractor shall perform during the execution of works, as 
determined by the Engineer and specified herein. 

S.l 0.6.8. Payment 
For the amount determined in the way described above, the Contractor shall be paid at the agreed unit price per I kg of steel, and this shall be 
the full compensation for the scope and content of work within this item. 

8.11. 	 Measurement 
The works on a structure, or a part of it shall be measured, in principle, in cubic meters of placed concrete, unless otherwise specified in the 
agreed Priced Bill of Quantities, or Technical Specifications for particular types of works. 

8.12. 	 Payment 
The amount measured as specified in Sub-Section S.I 0 of these Specifications shall be charged at the unit price stated in the agreed Priced 
Bill of Quantities. This price shall be a full compensation for procurement and installation of all materials and for all work, transport, tools, 
equipment, supplied energy. scaffolds, formwork, and everything else needed to complete the work, and the Contractor shall have no right to 
claim any subsequent payment. 

8.13. 	 Forms 
The types of pretests for concrete are to be shown in a standard format summary sheet to be called form "A" to be agreed with the 
Engineer. 

A completed form" A" shall be submitted with interim or tinal payment certificates to the Investor, i.e. Engineer. If the form" A" does not 
include certain obligatory pre-tests, the Contractor shall proceed as specified in relevant Sub-Sections of these Technical Specifications or 
contract documents, while adding such test at an appropriate place in form "A" 

8,14. 	 Regular Control Tests 
The summary of scopes of regular control tests are to be shown in a standard format sheet to be called the list "B" to be agreed with the 
Engineer. 

The Engineer shall compile a list of performed regular control tests and submit it to the Investor with interim and fmal payment certiticates. 

A. 	 Legislation 

All 	 STANDARDS 

All ROCK AN D AGGRFGATE (GRANCLAR MATERIAL) 
SRPS LJ90 I 0 Laboratory sieves 
SRPS L JOOO I Laboratory sieves and sieVing tests 
SRPS LJ0002 Sieving tests 
SRPS BBOOOI Natural stone. Sampling stone and rock aggregate 
SRPS B.B2009 Natural aggregate and rock for the production of aggregate for concrete. Technical requirements 
SRPS B.B2.010 Screened aggregate (granular material) for concrete. Technical requirements 
SRPS BB3.100 Fractionated rock aggregate for concrete and asphalt 
SRPS B B3.050 Technical requirements for rock aggregates for modern road surfacing 
SRPS B.B3.100 Rock aggregate. Fractionated rock aggregate for concrete and asphalt. Minimum quality requirements 
SRPS B.B3.200 Natural stone. Tiles for 1I00rs and plinths. Shape, measures, and classitication 
SR PS B. B8.00 I Testing of natural stone. Frost resistance by using sodium sulphate 
SRPS BB8002 Testing of natural stone. Testing for frost resistance. 
SRPS BBS003 )Jatural stone. Testing for mineralogical/petrographic composition (natural stone) 
SRPS BBS004 Rock aggregate. Testing for mineraloglcal/petrographic composition (rock aggregate) 
SRPS B.B8.0 \ 0 Testing of natural stone. Determination of water absorption 
SRPS B.B8.0 12 Natural stone. Testing for compressive strength 
SRPS B.BS.O 13 Testmg of natural stone. Testing for weather resistance 
SRPS BBSO 14 Testing of stone for toughness 
SRPS B.B8.0\5 Testing for resistance to abrasive wear 
SRPS 8.B8 017 Testing of stone for lIexural strength 
SRPS BB80 IS Testing of stone with a Deval machine 
SRPS BB8019 Testing of crushed stone for resistance to impact with the Treton apparatus 
SRPS BB8029 Rock aggregate. Determinatton ofgranulometric composition by dry sieving method 
SRPS B.BS.030 Rock aggregate. Determination of bulk density in loose and compacted condition 
SRPS 8.B8.031 Rock aggregate. Determination of bulk density and water absorption 
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Section 8: Concrete 
SRPS B.B8032 Testing of natural stone. Determination of bulk density wi th pores and voids, bulk density without pores and voids, and 

coefficients of bulk density and porosity 
SRPS 8.B8.034 Rock aggregate. Determination of light particles 
SRPS 8.B8035 Rock aggregate. Determination of surface moisture in ~ggregate 
SRPS 8.B8036 Rock aggregate. Determination of the amount of small particles by wet sieving method 
SRPS 8.88.037 Rock aggregate. Determination of weak .- friable grains in coarse aggregate 
SRPS B.B8038 Natural and crushed rock aggregate. Determination of clay ball content in aggrega te 
SRPS 8.B8.039 Rock aggregate. Approximate determination of contamination with organic matter. Calorimetric method 
SRPS BB8040 Rock aggregate for concrete and mortar. Testing of aggregate contaminated with organic matter. 
SRPS B.88.042 Rock aggregate. Chemical testing of aggregate for concrete and mortar 
SRPS B.B8043 Testing of natural stone. Testing of coar~e rock aggregate for wear resistance with a Deval machine 
SRPS B.B8044 Natural crushed rock aggregate. Testing for frost resistance with sodium sulphate 
SRPS 8.B8045 Testing of natural stone. Testing of natural and crushed aggregate with "Los Angeles" machine 
SRPS B.B8.047 Testing of natural stone. Definition of shape and surface appearance of grains in aggregate 
SRPS B.B8.048 Rock aggregate. Detennination of grain shape by calliper rule method 
SRPS BB8049 Rock aggregate. Determination of grain shape by volumetric coefficient method 
SRPS BB8056 Stone and rock aggregate. Determination of alkali-silica reactivity . Chemical method 
SRPS BB8057 Rock aggregate. Testing of alkali-si li ca reactivity by monar prism method 
SRPS UM8030 Determination of crushing resistance of aggregate for concrete 
ASTM C-586 Standard test method for determination of potential alkali reactivity of carbonate rocks for concrete aggregates (Cylindrical 

rock specimen method) 
A/ I .2. Cf,\1DlT 
SRPS 8.C 1.001 Testing of cement. Standard sand 
SRPS I1.C1.009 Cement. White Portland cement. Definition, classification, quality requirements, and testing of whiteness 
SRPS 8.CI.OII Cement. Ponland cement . Ponland cement with additives. Pozzolanic cement. Definition, classification, and technical 

requirements 
SRPS R.CLOI2 Cement. Method of delivery , packaging . storage, and sampling 

SRPS B.CI.OI3 Low-heat cements. Definition, classification, technical requirements, and application 
SRPS 8.C1.014 Cements. Sulphate-resisting cement. Portland cement. \1etallurgical cement. Definition, classification, and quality 

requirements 
SRPS 8.C 10 15 Cement. High-alumina cement. Defi nition , class ification, and technical reqUirelnents 
SRPS B.CI.018 Pozzolanes. Quality and testing 
SRPS B.C8020 Cements. Method for chemical tes ting of Portland clinker-based cements 
SRPS [3.C8.021 High-alumina cement. Chemical testing methods 
SRPS 8.C8022 Cement. Testing of cement for strengt h 
SRPS B.C8023 Cement. Methods for testing of physical properties of cement 
SRPS BCR024 Determination of specific surface area of Portland cement 
SRPS 8.C8 .025 Cement. Autoclave ex pansion of cement 
SRPS 8.C8026 Determination of specific surface area of cement, pozzolane, slag, and similar 
SRPS 8.C8027 Cements. Determination of hydration heat of cement by vacuum flask method 
SRPS 8.C8028 Cements. Determination of hydration heat of Portland cement with additives by dissolution method 
SRPS B.C8029 Cement. Shrinkage of cement mortar due to drying 
SRPS B.C8.050 Determination of air content in cement mortar 
SRPS U.M8.015 Chemical and physical testing of blast furnace slag 
SRPS UM90 II Blast furnace slag. General provisions 
SRPS B.C 1.020 Building I ime. Types, applications, and quality requirements 
A/I.3. WATER 

SRPS U.M 1.058 Concrete. Mixing water for concrde. fechnical requiremen ts and testing methods 

AliA. CONCRETE ADMIXTURES 

SRPS U.M 1.034 Concrete. Concrete admixtures. Definitions and classification 
SRPS U.M 1.035 Concrete. Concrete admixtures. Quality and quality control 
SRPS U. M 1.036 Concrete. Concrete admixtures. Testing of impacts of admixtures on properties of concrete 
SRPS U.M 1.037 Concrete. Concrete admixtures. Pre-testing for selection of concrete admixtures with specific aggregate and cement 
SRPS U.M 1.038 Concrete. Concrete admixtures. Testing of impacts of concrete admixtures on cement paste and mortar 
SRPS U.M 1.039 Concrete. Concrete admixtures. Testing of physical and chemical properties 
SRPS U.M 1.044 Concrete. Concrete admixtures. Testing of impacts of admixtures on corrosion of reinforcement steel 

AI l S CONCRETE 

SRPS U.M 1.004 Testing of concrete. Test specimens (concrete test specimens). Shape, measures, and allowed variations 
SRPS U.M 1.005 Concrete. Making and curing of concrete test specimens for strength tests 
SRPS U.MI.OIO Testing for flexural tensile strength of concrete on prisms (concenlTated mid-span load) 
SRPS U.M 1.0 I I Testing for flexural tensil e strength of concrete on prisms (load at one-thirds of span) 
SRPS U.M 1.012 Testing for compressive strength of concrete on fragments of prisms obtained from their fl exura l failure. Modified c.ube 

method 
SRPS U.M 1.0 14 Concrete. Action of materials aggressive to concrete and protection against them 
SRPS U.M 1.015 Concrete. Testi ng of concrete for water-impermeability 
SRPS U.M1016 Concrete. Testing for frost resistance 
SRPS U.M 1.019 Concrete. Determination of setting time for concrete mixes by penetration resistance 
SRPS U.M 1.020 Concrete. Determination of compressive strength of test specimens made of fresh concrete 
SRPS U.M 1.022 Concrete. Test ing for tensil e splitting strength of concrete 
SRPS U.M1.025 Concrete. Determination of static modulus of elasticity by compression 
SRPS U.M 1.027 Concrete. Determination of creep 
SRPS U.M 1.028 Concrete. Testing for homogeneity of concret<: for mi xing with a concrete mixer. 
SRPS U.M 1.029 Concrete. Dete rmination of volumetric deformations 
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Section 8: Concrete 
SRPS UMI030 Concrete. Determination of composi ti on of fresh concrete by rinsing 
SRPS U.M 1031 Concrete. Determination of air content in fresh concrete 
SRPS UMI032 Concrete. Measurement of temperatu re of fresh concrete 
SRPS U.M 1.040 Concrete. Determination of compressive st rength of test specimens made of hardened concrete 
SRPS U.M 1041 Concrete. Determination of sc lerometer index and ca libration curve 
SRPS U.M 1.042 Concrete. Determination of ultra-sou nd ve locity and calibration curve 
SRPS U.M 1045 Concrete. Transported concrete. Technical requirements 
SRPS UMI046 Testing of bridges with trial load 
SRPS U.M 1.048 Concrete Subsequent determina tion of compress ive strength of placed concrete 
SRPS U.M 1050 Control of production capacitIes of concrete plants 
SRPS U.M 105 I Control of production in concrete plants for B-II concrete 
SRPS U.M 1 052 Minimum equipment for l aboratori~s within concrete plants 
SRPS U.M 1055 Concrete. T~sting of concrete surface for resIstance to frost and de-icing salt 
SRPS U.M 1.057 Concrete. Granu10metric composition of aggregate mixtures for concrete 
SR PS UMI090 Concrete. Determ ination of adhesion between reinforcement and concrete 
SRPS U.MS .050 Testing of concrete for consistency by slump tcst 
SRPS UM8052 Testing of concrete for consistency by flow table test 
SRPS UM8054 Concrde. Determination of consistency of concrete by Yebe test 
SRPS UMS056 Concrete. Testing of consistency of concrete by vibrat ion-slump test 
ASTM C-156 Standard test method for determination of water reten tion by means of protective materi als for curing concrete 
SRPS U.E3020 Techn ica l requirements for construction of cement-concrete pavement 

A/16. PREFABRJCATED CONCRETE ELEMENTS 

SRPS U.f-J.050 Prefabricated concrete elements. Technical requirements for fab rication and placement 
SRPS U.N2062 Prefabricated concrete products. Kerbs. Technical requirements 

All .7. SPRAYED CONCRETE AN D MORTAR 

SR PS UE3011 Sprayed concrete and mortar. Technical requir~ments 
SRPS U. E30 12 T~sting of tens il e sp litting strength of sprayed concret~ 

AIl.S. GROUTS 

S]{PS U.E3.015 Grouts for pre-stressing cables. Technical requirements 
SRPS U.MB .022 Grouting. Testing of compressive strength of grout 
SRPS U.MB023 Grouting. Testing of bleeding and volumetric changes of grout 
SRPS U.M8.024 Groutin g. Testing of flow of grout 
SRPS U.MS.025 Grouti ng. Testing of frost resistance of grout 

A,I.9. TIMB ER SCAffOLDS AN D FORMWO RK 

SRPS U.C9.400 Design and erection of wooden constructi ons. Technical requirements 

A/ I.I O. CEMENT MORTARS 

SRPS U.M2.0 10 Masonry mortar 

SRPS U.M2.0 12 Plastering mortar 

SR PS UM8002 Masonry and plastering mOJ1ar. Testing methods 


A /2. BOOKS OF RULES 

A/2.1 Rules on technica l norms for plain and reinforced concrete (Ofr Journal of SFR Y No. I I dated 23rd February 1987) 

Ai2.2. Rules on technical norms lor pre-stressed reinforced concrete construct ions in environments exposed to aggressive actions of water and so il 

A/2.3 . Rules on mandatory app l ication of paJ1icular standards for: 


aggregate (granular material) 
cement 
water 
admixtures for concrete 
concrete 
prefabricated concrete elements 
grout s 
concrete sewer pipes, and 
other related to concrete wo rk. 
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Section 9 
Asphalt pavements 

." 
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Section 9:Asphalt Pavements 

9.1. 	 Mesh reinforcement 

9.1.1 	 Description 
\1esh reinforcement is a layer In the pavement structure intended to prevent the propagation of cracks onto a new asphalt layer. The mesh 
reinforcement laying works shall be performed according to thesc technical instructions or the mesh reinforcement manufacturer's 
instructions, subject to the Designer's and Engineer's approva l 

9.1.2 	 Technical requirements 
Characteristics ofmesh reinforcement 

Mesh reinforcement shall meet the following requirements 

Mesh size up to 20x20mm 

Tensile strength min. 20 kN/m 

Heat resistance min 190°C 

Weight min 220 gr/m2 

Strip width min 250 cm 

Strip length max. 50 m. 


9. 1.3 	 Procedure 
Thl' work execution procedure impl ies: 


Preparation of underlying surface 

Spreading, fixing, and protection of mesh reinforcement 


Prepararion ofUnderlying Stll/ace 

Before lay ing mesh reinforcement, the underlying surface shall be clcaned from all din to the satisfaction of the Engineer. Before placing 
mesh reinforcement, the underlying surface shall be sprayed w ith a binder. The amount of binder shall be about 0.45 kg/m' A suitable 
diluted polymer-modified bitumen, a polymer-modified bituminous emulsion, or a hot polymer-modified bitumen may be used as binder. 
Spraying sha ll be performed so as to fonn a homogenous layer. The underlying surface, before applying a binder and mesh reinforcement 
sha ll be levelled so that any uneven spots both longitudinally and crosswise are not larger than 8 mm under a 4 m long straight edge. 

Spreading, Fixing, and Proteclian oflvlesh Reinforcement 

The mesh shall be spread by hand or mechanically. Once laid, the mesh shall be nat in both directions, fixed, and slightly tensioned (strip 
elongation lip to 3%) A strip may be up to 50 m long. If shoner. strips may be extended up to 50 m in length. Longitudinally, strips are 
joined by 30cm overlaps. Once tensioned, the strip is tixed to the underlying surface at both ends with special rivets. A one-layer surface 
treatment is appl ied over the mesh to protect it during the execution of works. 

9.1.4 Laying of Asphalt ov~r \1esh 
Asphalt mix is laid mechanically. The underlying surface shall be dry. The air temperature in the shade shall be at least +IO°C. All other 
issues are subject to the requirements for the construction of asphalt layers given in these Technical Specifications and subject to the approval 
01' the Engineer. 

During asphalt lay ing, machines and transport vehicles shall not tum suddenly or brake on the mesh. Transport required for the technology of 
work shall be minimized . A quick stan of vehicles on the laid mesh is forbidden . 

9.15 	 Quality Control 
A sheet with mesh propenies shall be supplied and verified by the Manufacturer, who sha ll also furnish the quality guarantee for the mesh . 
Before the commencement 01' works the Engineer shall check the required propenies of mesh at every 200 m' of mesh . 

The quality of spread, tension, and i'lxation 01' mesh shall be checked visually. The application of binder and asphalt layers shall be controlled 
in accordance with procedures defined for these operations. 

Before laying an asphalt layer over a laid mesh, the Contractor shall request the Engineer's inspection and approval. 

Jf the mesh is laid improperl y or not tight, It shall be remov.:d and th.: mesh laying procedure repeated . Any work over an improperly laid 
mesh shall not be allowed. 

9.1.6 	 Measurement and Payment 
Measurement and payment shall be done per I square metre (m') of laid mesh at the contracted price that includes all work and materials 
needed to execute this item of works (preparation of underlying surface, application of binder, procurement and placement of mesh, etc.). 

9.2. 	 Spraying of Bituminous Emulsion 

Prior to making reinforcing layers, the underlying surface shall be dry, and shall not be frozen in any case. After levelling and final 
compaction, all free grains shall be removed from the surface with a rotary brush. This shall be done carefully , not to disturb material deeper 
down the layer. The cleaned surface shall be uniform and free from segregated areas. 

Before cleaning, the underlying surface shall be levelled according to designed values. Its natness shall be checked with a 4m long straight 

edge, according to requirements given in the Specitications 

The underlying surlace prepared in this way is ready for spraying w ith bituminous emulsion. 

?[ff, I 
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If the surface is extremely dry or dusty, it shall be uniformly sprinkled with water, wai ting for all water on the surface to evaporate , and then 
sprayed with bituminous emulsion. 

For sprayi ng a layer made of crushed aggregate, an anionic emulsion shall be used : AN-55, AN-60, or AN-65, fully in compliance with 
SRPS U.M3 .0n 

The quantity of emulsion used shall be about 700 g/ml , so that after the evaporation of water, oils, and other ingredients, 300 g/ml of pure 
binder remain. After spraying, the surface shall dry for at least 24 hours. 

Spraying shall be done with a sprayer, evenly and uniformly over the entire surface. 

Calculation and payment shall be done per I m 1 of sprayed surface. 

9.3. 	 Construction of Base Course with Bitumen Bound Aggregate BNS 22SA (Bit 60) 

9.3.1 	 Description 
This item of works includes the procurement, preparation, laying, and compaction of a mixture of granular mineral material and bitumen. 

9.3.2. 	 Basic Materials 
For the construction of base course with bitumen bound material , the following basic materials shal l be used: 

Crushed carbonate rock material 0/4; 4/8; 8.1 16, and 16/22 , 22 mm 

Rock !lour of carbonate composition; 

Bit 60 binder. 


9.3.3. 	 Quality of Basic Materials 

9.3.3.1 	 Chippings 
Chippings sha ll be composed of carbonate rock mass of the following properties: 


Compressive strength in dry and 

water-saturated condition. . .... ..... ...... min 140 MPa 

Frost resistance, drop in mean compressive 

strength after 25 cycles. . max 20% 


Chippings sha ll meet the following requirements 

Wear according to Los Angeles 

test method.. . ........ max 30% 

Grains of unfavourable shape , ........ max 20% 

Content of si lty particles under 

0.09 mm in size.. .. .... max 5% 

Bitumen-coated aggregate surface .. .......... min 100/80 

A bsorption of water on 4/8 mm fraction ............. I .2% 


9.3.3.2. 	 Granulometric composition 
The grain size distribution curve shall be such that the grain size accumulation curve li es within the following limit range: 

Square mesh, mm 
Passing through sieve, % mass, 

BNS 22s 
0.09 5-1 I 
0.25 8-17 
0.71 13-27 
2.00 24-40 
4.00 34-53 
8.00 50-70 
I 1.20 6 1-81 
16.00 75-94 
22.40 97-100 
31.50 100 

93.3.3. Rock Flour 
Rock !lour sha ll fully meet the criteria set out in JUS BB3045 for Quality Class J 

93.3.4. Bitumen 
Bitumen may be Bit 45 or Bit 60. Bitumen shall fully meet the criteria set out in JUS L M30 I 0 

93.3.5. Mix 
In an asphalt mix, the proportion of bitumen shall be about 4% A precise content of bitumen sha ll be determined in a tTinl asphalt mix. 
Mineral mix grain size accumulation curves shall fall within the limits stated in Sub-Section 9.3 .. 3.2 above 

Properties of test specimens according to the Marshall test shall be as fo llo ws: 
Void content (vl.%).. ..... ..... 3-9% 
Stability (kN) . . . .... min 6.0 
Stabilityitlow ratio (kN /mm) .. . ........... 2 2 
Voids in mineral mix filled with bitumen .. ... 50-70% 
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9.3.4. Work Technology 

' . . .. 

9.3.4.1 Preparation of Underlying Surface 
An asphalt layer may be laid over a surface that is dry and not frozen in any case. Prior to the commencement of works, the underlying 
surface shall be cleaned thoroughly with steel brushes and blown out with a compressor. After the surface has been cleaned, the Contractor 
will survey the reference level and evenness of the surface. In places where the underlying surface varies from the specified height by more 
than .,. IS mm, the Contractor shall repair the surface according to requirements set out in the design and subject to the approval of the 
Engineer, i.c.: 

In places where the surface level is below the specified reference level, the repair shall be done by increasing the thickness of layer of 
asphalt mix with asphalt concrete - wearing course or BNS; 
In places where the surface level is above the specified reference level, excessive asphalt mass shall be removed by grinding. 

9.3A.2. Preparation and Transpon of Asphalt Mix 
The asphalt plant shall be equipped with a screen, 22.4 mm mesh, to remove unpermitted coarse grams from mineral mix. 

The temperature of bitumen shall be ISO-160°C. The temperature of asphalt mix in the mixer shall be within the range 150- I 70°C (in 
exceptional cases 17S"C) 

9 3.4.3. J.aying of Asphalt \-1ix 
The temperature of asphalt mix on the site shal I neither be lower than I 40°C nor higher than 17S°C. 

s" 
:s: 
'ii, 

9.3AA. Work Execution Period 
A base course of specifications as set out herein may be laid only in the period from IS'" April to 15'h October, i.e. in the period when air 
temperatures are higher than SoC in windless conditions, or min IO°C with wind, unless otherwise agreed in writing by the Engineer. 

Asphalt mix shall not be laid during misty or rainy weather. 

.~~ 

~' 

The temperature of underlying surface shall not be lower than +5 0 
(' 

9.3 S. l.1uality control 

9.3.5. I Pre-Testing of Asphalt Mix 
Prior to the commencement of works, the Contractor shall prepare a trial asphalt mix design in an authorized laboratory, in full compliance 
with requirements set in these Technical Specifications. 

No operation shall stan before the Contractor has proposed the trial mix design to the Engineer for approval and the Engineer has issued 
formal writkn approval. Compliance cenificates for basic materials and trial mix shall not be older than 6 months. If any changes in basic 
materials or their selection occur, the Contractor shall submit to the Engineer a written proposal for modification of the adopted asphalt mix, 
i.e. propose a new trial mix design for approval, before the use of these materials stans. 

93.5.2. Veri tied Job Mix Formula for Asphalt 
The quality ofa trial asphalt mix shall be verified through trial work, with the asphalt mix adopted in the plant, and the application quality on 
a trial section. If the quality of basic materials on site is not in compliance with these Technical Specifications, the Contractor shall ensure 
new basie materials of good quai,!)'. If the batching of basic materials, according to the trial mix formula, cannot meet all specified 
requirements for physical and mechanical properties of asphalt mix and for constructed layer, it is necessary to modify the batching of basic 
materials and repeat the trial procedure. 

Only when the trial procedure meets all specitled requirements, the Engineer shall adopt the trial mix and give his approval for 
continue. 

work to 

The proving Job mix formula for asphalt shall be prepared in an authorized operative laboratory which shall be subject to the approval of the 
Engineer. 

9.3.5.3. Quality Control 
To enSllre the specified quality in the course of construction, the control laboratory approved by the Engineer shall perform regular control 
tests, namely: 

9.3.5.4. Testing of Bitumen 
The Contractor may procure bitumen only provided that for each delivery he ensures the Manufacturer's compliance ceniflcate that will be 
immediate ly presented for approval to the Engineer and/or laboratory. Apart from looking into the Manufacturer's compliance cenificate, the 
operative control laboratory shall perform regular tests as directed by the Lngineer (PK, penetration, and point of failure), as follows: 

At the beginning of works, and 
At every 500 t of suppl ied bitumen 
All other tests as required by the engineer 

!S!,' 

~, 
.~, 

9.3.5.5. Testing of Filler 
The laboratory shall test the granulometric composition of tiller: 

At the beginning of works, and 
At every 100 t of supplied filler 
Whenever required by the Engineer 

9.3.5.6. Testing of Asphalt Mix and Constructed Layer for Physical/Mechanical Propenies 
These tests shall be performed by the operative laboratory: 

At the beginning of works, and 
At every 1000 m2 
Whenever required by the Engineer 
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A specimen of asphalt mass shall be taken from hot , just laid, asphalt mix, behind the paver. The control of compaction and voids in the 
surfacing shall be performed on "cores" extracted from a finished layer at the same place where a specimen of hot asphalt mi x is taken . 

9.3.6. 	 Criteria for Calculation of Executed Works 

9.3.6.1 	 Evenness of Layer 
Measurement sha ll be performed by the Contractor and submitted for checking and approval by the Engineer on cross sections, with spacing 
not larger than 20 m. 

Measurements shall be done with a 4 m straight edge (left , right, middle), and/or with a transprofi lograph, continuously in full length. 
The criteria are as follows: 

Evenness 0-4 mm is satisfactory and acceptable . 

Evenness above 4-mm is not satisfactory or acceptable and the noncompliant area shall be rect ified, or removed and replaced as directed 

by the Engineer at the full cost of the Contractor. 


9.3.6.2. 	 Variation in Specified Height of Layer 
Measurements shall 	be performed on eve!) profile: 

Permitted deviation of the surface of the base course shall not exceed "-/- 1 0 mm when compared with the designed va lue . 
Deviation above 10 mm shall not be accepted and the noncompliant area shall be rectified, or removed and replaced as directed by the 
Engineer at the full cost of the Contractor. . 

9.3.6.3. Content of Residual Voids in Compacted Marshall Specimen 
If residual voids are in excess of 6% limits, the base course layer value shall be rejected and the noncompliant area shall be rectified. or 
removed and replaced as directed by the Engineer at the full cost of the Contractor .. 

9.3.6.4. 	 Granulometric Composition of Mineral Mix 
If the granulometric composition of an extracted mineral mix deviates from the limit curve for required physical and mechanical propenies. 
the base course layer shall be rejected and the noncompliant area shall be rectified, or removed and replaced as direct ed by the Engineer at 
the full cost of the Contractor. 

9.3.6.5. 	 Rolling (Compaction) of Surfacing 
For under compaction in excess of 3%, the works shall be rejected and the noncompliant area shall be rectified, or removed and replaced as 
directed by the Engineer at the full cost of the Contractor. 

9.3.7 	 Measurement and Payment 
Measurement and payment shall be per m' of an actually constructed asphalt layer of specified thi ckness, fully in accordance with thi s 
description , the Technica l Specifications, and subject to the approval of the Engineer. 

9.4, 	 Construction of Base Course with Bitumen Bound Aggregate BNS 32SA (Bit 60) 

9.4.1 	 Description 
This item of works includes the procurement, preparation, laying, and compaction of a mixture of granular mineral material and bitumen, In a 
single layer of thickness as specified in the Design. 

9.4.2 	 Basic materials 
For the construction of base course with bitumen bound mater ial. the following basic materials shall be used: 

Crushed carbonate rock material 0/4; 4/8; 8116; 16/22 , and 22/32 mm ; 
Rock nour ofcarbonate composition; 

Bit 60 binder. 


9.4.3 	 Quality of Basic Materials 

9.4.3 .1 	 Chippings 
Chippings shall be composed of carbonate rock mass of the follo wing propenles 


Compressive strength in dry and 

water-saturated condition ... .. .. min 160 MPa 

Frost resistance, Na2S04, 

loss after 5 cycles .... .. ........... max 5% 

Wear according to Los Angeles 

test method .. ........ max 28% 

Grains of unfavourable shape ". . ...... max 20% 

Content of silty panicles und er 

009 mm in size .... , ...... max 3% 

Bitumen-coated aggregate surface . .. min 100/80 

Absorption of water on 4/8 mm fraction. .1.2% 
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The grain size distribution curve shall be such that the grain size accumulation curve lies within the following limit range: 

~quare mesh, mm Passing through sieve, % 
0.09 4-10 
0.25 7-15 
0.71 12-23 
2.00 20-35 
4.00 29-46 
6.00 41-62 
I 1.20 50-71 
16.00 61-82 
22.40 76-94 
J 1.50 97-100 
45.00 100 

9.4.3.2 	 Rock rlour 
Rock Flour shall fully meet the criteria set out in SRPS B.B3 .045 for Quality Class L 

9.4.3.3 	 Bitumen 
Bitumen may be Bit 60. Bitumen shall fully me~t the criteria set out in SRPS C. M3.010. 

9.4 .3.4 Mix 
In an asphalt mix, the proportion of bitumen shall be about 4%. A precise content of bitumen shall be determined in a lTial asphalt mix. 
Minaal mix grain size accumulation curves shall fall within the limits stated in Sub-Sections above (9.3.3.2). 

Properties of test specimens according to the Marshall test shall be as follows: 
Void cont~n t (v/v%).. 

Stability (kN) 
Stabilitylflow ratio (kN/mm). 

.. 
. 

5-9% 

min 8.0 
....... 2.5 

9.4.4 Work Technology 

9.4.4.1 Temperature of Bitumen and Asphalt Mix 
The temperature of bitumen shall be 150-165°C. The temperature of aggregate shall not be higher than the temperature of bitumen by more 
than 15"C. The temperature of asphalt mix in the mixer shall be within th<: range 150-170"C (in exceptional cases I 75"C) 

9AA.2 	 Preparation of Underlying Surface 
Preparation sha ll comply with the requirements ofSub-S<:ction 9.3.4 .1 

9.4.4.3 	 Spraying 
Suitable bituminous ..:mulsion shall be us~d for spraying Spraying shall be done with a sprayer, with 0.2 kg/m' 

9.4.4.4 	 Work Execution Peri od 
The base course with specitications as set out herein may be laid only in th~ period in th e period from 15'" April to 15" October, i.e. in the 
period when air temperatures are higher than SoC in windless conditions, or min IO°C with wind unless otherwise agreed in writing by the 
Engineer. Asphalt mix sha ll not be laid during misty or rainy weather. Th~ temperature of underlying surface shall not be lower than +5°C. 

9.4.4.5 	 Laying of Asphalt Mix 
BNS is laid With a paver. A manual work is allowed only where a paver cannot be used because of spatial rcslTictions and subj<:ct to th.; 
approval of the Engineer .. The temperature of asphalt mix at the place of laying shall neither be lower than 140·C nor higher than 160·C 

9.4.4.6 	 Compaction 
Rollers of various types and weight may be used for compaction, with the requirement to reach a compaction degree ormin 98%. Single runs 
of rollers shall always overlap. 

9.4.4 .7 	 Construction Joint s 
When resuming work after longer pauses, irregular ends shall be trimmed vertically in full thickness and coated with a hydro-carbon binder. 

9.4 .5 	 Quality control 
The quality control shall cover the pre-testing of quality, regular tests, and control tests. 

To ensure a prescribed qual ity in the course of works, the control laboratory approved by the Engineer shall perform regular control tests as 
directed by the Engineer. 

9.4.5.1 	 Pre-Testing of Asphalt Mix 
Prior to the commencement of works, the Contractor shall elaborate a trial asphalt mix design in an authorized laboratory approved by the 
Engineer, fully III accordance with the requirements from these Technical Specifications. No operation shall start until the Contractor has 
proposed a trial mix design to the Engineer for approval and the Engineer has issued fonnal approval. Compliance certificates for basic 
materials and trial mix shall not be older than 6 months. If any chang~s in baSIC materials or their selection occur, the Contractor shall submit 
to the Engineer a written proposal for modification of the adopted asphalt mix design , i.e. propose a new trial mix design for approval, before 
the use of these materials starts. 

9.4.5.2 	 Job Mix Formula for Asphalt 
Thejob mix formula for asphalt shall be determined through trial work in the asphalt plant and by its application. 
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If the quality of basic materials on site is not in compliance wi th these Technical Specifications, the Contractor shall ensure new basic 
materials of good quali ty. If the batching of basic material s, according to the trial mix formula, cannot meet all specified requirements for 
physical and mechanical propenies of asphalt mi x and for constructed la ye r, it is necessary to modify the batching of basic materials and 
repeat the trial procedure to the full satisfaction and approva l of the Engineer 

,,' 

Only when the trial procedure meets all specified requirements, the Engineer shall adopt the trial mix and give his approval for work to 
continue. The proving job mi x formula for asphalt shall be prepared in an authorized operative laboratory approved by the Engi neer, 

In the course of works, the gran ul ometric composi tion of rock mix of particular test samples may vary from the trial and job mi xes within 
limits prescribed in SRPS C.E9.02 1 'Table 14 ' and subject to the approval of the Engineer . 

9.4.5.3 Regular Testing of Component Material s 
Scope and frequency of regular tests of component materials (filler, bitumen) is defined in SRPS L:.E9.021 --Sub-Section 14.2 .2. 

9.4.5.4 Testing of Asphalt Mix and Constructed Layer for Physical/Mechan ical Propenies 
Testing of asphalt mix and constructed layer for ph ys ical/mechan ical propenies. These tests shall be performed by the operati ve laboratory: 

At the beginning of works, and 
At every 2000 m2 
Whenever required by the Engineer 

A specimen of asphalt mass shall be taken from hot, just laid , aspha lt mix., behind the pa ver. The control of compaction and voids ill the 
surfacing shall be performed on "cores" extracted from a fi ni shed laye r at the same placc where a specimen of hot asphalt mi x is taken. 

9.4.6 Criteria for Calculation of Executed Work s 

9.4.6.1 Evenness of Layer 
The criteria stated in Sub-Section 9.3.6. 1 shall apply .. 

9.4 .6.2 Variation in Specified Height of Layer 
The criteria stated in Sub-Section 9.3.6.2 shall apply. 

9.4.6.3 Content of Residual Voids 
The cri teri a stated in Sub-Section 9.3.6.3 shall apply. 

9.4 .6.4 Granul omet ri c Composition of Mineral Mi x 
The criteria stated in Sub-Section 9.3.6.4 sha ll apply . 

9.4.6.5 Ro lling (Compaction) of Surfacing 
The criteria stated in Sub-Section 9.3.6.5 shall apply. 

9.4.7 Measu rement and Payment 
Measurement and payment shall be performed per m' of an actually constructed asphalt layer of specified thickness, fully in accordance with 
thi s description and criteria, the Technical Specifications, and subject to the approva l of the Enginee r. 

9,5, Construction of Wearing Layer with Stone Mastic Asphalt 011 IS 

9.5. 1. Description and Purpose of Work 
This item of works includes the procurement, preparation, laying, and compaction ofa wearing layer with stone mastic aspha lt SMA O/ II S. 

Stone mastic asphalt is a mix of crushed aggregate and sand of discontinuous grain distribution curve that, due to a relat ively hi gh con l~nt of 
aggregate (70- 80%), has an extremely skeletal structure that IS filled with bituminous masti c composed of filler, dope, polymer-modifi ed 
bitumen , and stabili zing fibres. 

The basis for preparation of technical specifications for this item of wo rks is SRPS U.E4 .015 (Construct ion of skeleta l asphalt surfac in g for 
maintenance, strengthening, and construction of a ne w pavement structure) and SMA 0/ 1 I - ZTV Aspha lt-Stb, 1998 Emp!ehp1lnge n fiir die 
Z1IsammenselZlmg. die Herste/lung lind den Neuball von Splitfmastixasphalt, FCSV 1966. 

9.5.2. Basic materials 
Crushed high-grade chippings 2/4, 4/8, and 811 1 mm ; 
Crushed sand 012 mm (silicate or carbonate) 
Rock flour of carbonate composition, 
Cellulose fibres, and 
Polymer-bitumen PmB 60 S 

9.5.3. Qua li ty of Component Material s 

Polymer-Bitumen PmB 60S 
'Pol ymer-m odified bitumen, based on SBS-polymer, 50-90S type, according to Austrian specifications ONORM B3613 (Elastome r­ . 

, '.
modifiziene Bitumen fOr den Strassenbau - Anforderderungen) shall be used as binder, with the characteri st ics as given in the table below. 
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S! 

Test type PmB 50-90C Test method 
Penetration at 25°C (1110 mm), (100 r/5s) 50 - 90 SRPS B.H S.612 

Softening point according to PK,(OC) > 65 SRPS B.H S.613 

Frass breaking point (OC ) < -19 SRPS B.H 8.616 

Ductility, (cm), at 25°C > 50 SRPS B.H 8.615 

Cleveland flash point, (OC ) > 250 DIN ISO 2592 

Reversible elastic deformation at 25°C,% > 80 ONORM C 9219 

Homogeneity during storage, /::, PK, (OC) , 2.0 
TL PmB 

Teil 1(1991) 
Tube Test 

After RTFOT according to ASTM D 2872 
Mass loss, % (m/m) < 0.5 -
Change in penetration at 25°C, (%) 
• decrease 
• increase 

< 40 
< 10 

SRPS 8.H8.612 

Reversible elastic deformation at 25°C,% > SO ONORM C 9219 

Instead of polymer-bitumen PmB 60S, standard road bitumen Bit 60 may be used, with the addition of 0.6% (mlm), with respect to asphalt 
mix, of polymer-modified bitumen cellulose granules. 

Rock Flour 

Rock tlour l'or the preparation of asphalt mix SMA O/IIS shall be of carbonate composition, Quality Class I, according to SRPS 8.B3045 

Crushed Sand 0/2 111/11 

Crushed sand 0/2 mm, for the preparation of SMA Oil IS, may be of either silicate or carbonate composition, provided that it meets the 
I'ollowing requirements: 

Granulometric distribution of crushed sand 0/2 mm':;;'
,', 

Square mesh size (mm) Passing through sieve, % (m/m) 

0.09 0- 10' 
0.25 15 - 35 
0.71 40 - 85 
2.00 90 - 100 
4.00 100 

Grading modulus 1.70 - 2.55 

If the content of liller (particles" 0.09 mm in size) is larger than 10%, sand may be used only if of carbonate composition, and if the sand 
equivalent is larger than 60%. Silicate sand, with more than 10% of filler, shall not be used regardless of the sand equivalent value. 

Physical!chemical properties of crushed sand 0/2 mm 

CHARACTERISTICS QUALITY REQUIREMENTS 
Content of particles" 0.09 mm in size, %(mlm) < 10 
Sand equivalent, % > 60 
Content of clay balls, % (mlm) 0 
Content of organic impurities, %(mlm) 0 

Chippings 

For the preparation of stone mastic asphalt, eruptive rock chippings shall be used, with the granulometric composition in conformity with 
requirements set out in SRPS U.E4.014/90 and SRPS 8.B3.100 

Rock aggregates shall be accompanied with vaild compliance certificates issued by an authorized laboratory pursuant to the "Ordinance on 
mandatory compliance testing of fractionated rock aggregate for asphalt and concrete", published in the Official Journal of SFRY No, 41 
dated 19" June 1987. Chippings shall possess the following physical/mechanical characteristics: 

Standard Characteristics Quality requirements 
I SRPS BB8045 Resistance to crushing and wear according to Los Angeles method < 18 %(mlm) 

2. SRPS B.B8.120 Polished value > 48 VPK 
3. SRPS CMS096 Percentage of rock aggregate surface coated in polymer-bitumen > 100/90 
4. SRPS B B8044 Frost resistance with sodium sulphate; mass loss aftr 5 cycles < 3 %(mlm) 

5. SRPS B.B8031 Water absorption on 4/8 mm fraction < 1.2 % (mlm) 

6. SRPS BB8048 Proportion of grains with the maximum-to-minimum size of grain 
>31 

< 20 % (mlm) 

7. SRPS B.BS.037 Proportion of weak grains in fractions> 4 mm < 3 % (mlm) 

8 SRPS B.B8.038 Proportion of clay balls in a particular fraction < 0.25 % (mlm) 
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9.5.4 . Compositi on of Mineral Mix for SMA 0111 S 

Granlliome/ric Composi/ion oj Mineral Mix 
The proportion of basic materials in mineral mix shall be adjusted in such way that the grain size accumulation curve lies within the 
following limit range. 

Mesh size Limit range SMA 011 IS 
0.09 MM /0.09 mm II - 13 
0.25 MM 10.25 mm 13 - 17 
0.71 MM/0.71 mm 16 - 22 
2.0 MM 12.0 mm 23 - 27 
4.0 MM 14.0 mm 23 - 32 
S.O MM 18.0 mm 50 - 64 
I 1.2 MM II 1.2 mm 95 - 100 
16.0 M" I 16.0 mm 100 

AI/olVed devia/ions in granlllomelriC composilion 

Allowed deviations in the granulometric composition of rock mix in ajob mix formula and individual spec imens in the course of production, 
from the granulometric composition of rock mix in a trial mix formula shall be within the following tolerances 

Tolerances/or varialions in granlilomelric composllion ojnllnel'Ol mix 

Allowed variation of the granulometric composition of rock in a job mix 
Square mesh size and particular specimens dUring the production process from the 

granulometric composition of rock in a trial asohalt mix, + % (mlm) 
0.09 MM 10.09 mm +0.5 
0.25 MM 10.25 mm + 10 
0.71 MM /0.71 mm + 1.5 
2.0 MM 12.0 mm + 1.0 
4.0 MM 14.0 mm + 2.0 
8.0 MM 18.0 mm + 3.0 

Orien/alional asphall mixjormula 

An orientational asphalt mix formula is' 
Filler 0-0.09 mm .. . .. ... 10% 
Sand 0.09-2 mm. . ................................ 15% 
Chippings 2-11 mm ........ .. ............................ . 75% 

Total 100% 

In order to achie\'~ good resistance to deformation, the ratio of fractions 0/2, 2/4, 4/S and Sill mm in mineral mix shall be I : I :3:4. and for 
good resistance to wear, the ratio of fractions shall be I : 1:2:4. 

An optimum composition of asphalt mix and polymer-bitumen shall be determined when preparing trial and j ob asphalt mix formulae. 

9.5.5. Quantity of Polymer-Bitumen 
The content of polymer-bitumen in asphalt mix SMA II S shall fall within the range 6.0-6.5%. A precise amount of binder shall be defined 
when preparing trial and job mix formulae . 

An optimum amount of polymer-bitumen in asphalt mix shall be checked with the Schellenberg test. 

9.5.6. Quantity of Stabilising Fibres 
In mixing SMA-II S. bitumen-impregnated cellulose fibres in granular shape are used as a stabilising adm ixture in the amount 01'0.4 % (m/m) 
in proportion to asphalt mix. Special mountable batchers are used to batch cellulose granules in the right amount per mass 

9.5.7. Trial asphalt mix design 
Prior to the commencement of works, the Contractor shall prepare a trial asphalt mix design In an authorized laboratory approved by the 
Engineer in full compliance with requirements set in these Technical Specifications 

No operation shall start before the Contractor has proposed the trial mix design to the Engineer for approval and the Engineer has issued 
formal written approval. Compliance certificates for basic materrals and trial mix shall not be older than 6 months. If any changes in baSIC 
materials or their selection occur, the Contractor shall submit to the I :. ngineer a written proposa l for modification of the adopted asphalt mix , 
i .e. propose a new trial mix design for approval , before the use of these materials stans. 

Testing ojCharaclerislics o/Componenl Malerials 
When des igning a trial asphalt mix, the supplied specimens of basic materials shall be subjected to the following tests : 

a) Test ing of polymer bitumen: softening point according to PK. penetration at 25°C. penetration index. ductility at 25°C, reversible elast ic 


deformation, homogeneity and thermostability tests, relati v~ density at 25°C, and Frass breaking point. 
b) Testing of rock flour: granuiometric composition, Rigden voids, and density at 25°C. 
c) Testing of sand: granulometric composition, proportion of particles sma ller than 0.09 mm in size. sand equi valent , and grading modulus. 
d) Rock aggregate: granulometric composition of fractions , water absorption for 4/8 mm chippings fraction, res istance to crushing and wear 

(Los Angeles), adhesion of binder to aggregate, and grain shape. 
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Designing ofAsphalt Mix Formula and Physical/Mechanical Properties 

The granulometric composition of rock mix in a trial mix fonnula shall be designed within the limit range given in these Technical 
Specitlcations. The mineral mix and quantity of polymer bitumen shall be designed so that the physical/mechanical properties of asphalt mix 
meet the following requirements: 

Physical/Mechanical praperfles of"vlarshall specimens 

Type of specimen Characteristic Standard Trial and job asphalt mix 

I Marshall stability at 60°C, (kN) SRPS lJM8090 > 8.0 

I- ­
2. Stabil ity/flow ratio at 60°C,(kN/mm) SRPS l)M8090 > 2.0 

I- ­

3. 
I- ­

Laboratory test specimen 
compacted with 2 x 50 
blows at the temperature 

Void content, % (v/v) SRPS B88031 3.5 - 4.5 

4. 
of 155 of- 5°C Voids in rock mix filled with bitumen, % 

(v/v) 
SRPS 8.88.031 70 - 85 

I- ­
5. Voids in mineral mix, % (v/v) SRPS B88.031 17 - 19 

(,haraeteristics of('onstrlleted Asphalt Layer 

A constructed layer SMA 0/11 S shall possess the following properties· 

~1,.... 

Characteristics Quality requirements 
I VOids in constructed layer, % (v/v) 3 - 5 
2. Compaction degree, % >98 % 
3. Evenness of layer detennined with a 4 m levelling statT <3 mm 
4. Variation of the surface of layer from the specitled reference level <3 mm 
5. Variation from the specilled cross fall < + 0.2 % 
6. Granulometric composition of extracted mineral mix shall lie within the range set out in these Technical 

Specitlcations 
7. Variation of the amount of binder from the amount specified in the trial asphalt mix < ±0.3 % (m/m) 

8. Physical/mechanical properties of asphalt specimens shall meet the requirements from these Technical 
Specifications 

Report on Preparation ofTrial Aspha/t ,vlix Formula 

The report on preparation oftnal asphalt mix formula shall contain: 

Data on origin, quality, and properties of component materials 

Data on proportion of rock material fractions in mineral and/or asphalt mix 

Granulometric composition of mineral mix 

Optimum content of binder 

Physical/mechanical properties of a laboratory test specimen, and 

Grain size distribution chart for mineral mix. 


The Report on trial mix formula shall be accompanied with compliance certitlcates for component materials, not older than 6 months, and a 
valid compliance certificate for rock material issued by an authorized laboratory, pursuant to the "Ordinance on mandatory testing of 
fractionated rock aggregate for asphalt and concrete" issued in the Official Journal of SFRY No. 41 dated 19'" June 1987. 

9.5.8. 	 Job Mix Formula for Asphalt 
PrIOr to the commencement of works, a Job mix formula for asphalt shall be prepared and submitted for the approval of the Engineer. The job 
mix formula for asphalt shall serve as proof that the asphalt plant can produce asphalt mix of qual ity designed in the trial asphalt mix design 
to the full satisfaction and approval of the Engineer The pre-requisite for proving the trial asphalt mix fonnula is the verillcation of quality 
of component materials stored in the asphalt plant 

Proving Quality ofProduced Asphalt Mix (Trial Production) 

The production of asphalt mix is considered proven when the testing of at least three specimens of asphalt mix taken from continuous 
production shows that: 

The granulometnc composition orrock mix is within the allowed range of deviations set out in these Technical Specitlcations 
rhe proportion of binder for each specimen is within the allowed range of deviations of ± 0.3% (mlm) from the values given in the trial 
asphalt mix design, and 
Physical/mechanical propeI1ies of all specimens meet the requirements set out in these Technical Specitlcations. 

Thejob mix formula for asphalt is to be given in a form of written report. 

When a job mix formula for asphalt in the asphalt plant cannot fully fll into allowed variations, it is necessary to correct the trial mix formula 
for asphalt with the Designer's approval and also subject to the approval of the Engineer 

The trial mix formula for asphalt shall be redesigned, if it cannot be proven in the asphalt plant due to major differences in the composition 
and properties of component materials in the asphalt plant or due to specifiCS of the asphalt plant, or as otherwise directed by the Engineer 

r:-;rr: , . /?R
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9.5.9. 	 Proving Quality of Laid Asphalt Mix (Trial Section) 
Prior to the commencement of works, a trial section shall be constructed. The trial section serves as proof that the job mix, with an 
appropriate work technology, can construct a regulating course in the quality specified in these Technical Specifications to the full 
satisfaction and approval of the Engineer. 

In the course of construction ofa trial section, the following shall be controlled: 
Asphalt mass transport method 
Temperature during rolling 
Rolling method 
Compaction, and 
Evenness of constructed surface. 

The quality of a trial section is considered to be proven once the testing of at least three specimens from the laid asphalt layer obtain 
satisfactory characteristics in accordance with the criteria from these Technical Specifications and subject to the approval of the Engineer. 

The assessment of trial section quality, including test results, shall be given in the form ofa wrttten report. 

Based on the proved quality of trial production and trial section, the Engineer shall approve the commencement of works in writing. 

9.5.10. Technology of Work 
Production ofAsphalt Mix 

Asphalt mix shall be produced mechanically. For the production of asphalt mix, a discontinuous plant, with a minimum capacity 01'60 Uh and 
automatic batching and production control, shall be used. 

The asphalt plant shall have at least two back-up tanks, and a working tank for storing polymer-bitumen. The tanks shall be equipped with 
thermometers. 

The asphalt plant shall have an incorporated automatic batcher by mass for cellulose granules. The batching method, according to the 
Manufacturer's instructions, shall foresee the feeding of granules along with rock material directly into the asphalt mixer, followed by rock 
tlour, and, after 10-15 seconds of mixing in dry, by binder 

The asphalt plant shall have sieves according to adopted trial mix, and batchers for component materials shall have four scales for rock 
aggregate, rock tlour, polymer-bitumen, and cellulose granules. 

The asphalt plant shall be equipped with thermometers for binder and mineral aggregate, and also for hot asphalt mix in a silo. 

The number ofpre-batchers shall be at least six; each of them shall have mechanical and automatic now regulation. 

A cyclone in the asphalt plant shall have an option to adjust the degree of dedusting and removal of silty particles in order to remove the 
content of filler above 10% in sand fractions, as needed. 

The plant shall have at least 4 hot bunkers for fractions of rock material. There shall be appropriate square mesh sieves put in place in the 
plant, so that the following fractions could be provided in hot bunkers 

Fraction 0/2 mm (with max 10% particles below 0.09 mm) 
Fraction 2/4 mm 
Fraction 4/8 mm - fraction 8111 mm 

Furthermore, in the set of sieves, there shall also be a limit sieve that will remove grains of chip pings above II mm in size. 

Immediately after production, asphalt mass shall not be stored, but transported to the place of laying without delay, so as not to cool down. 

To prevent asphalt mass to stick to the transpon hopper, it is necessary to regularly lubricate the hopper with 40% silicone emulsion sprayed 
through an automatic nozzle. 

Acceptance and SlOrage ojBasiC Materials 

The Contractor shall ensure all required quantities of rock material, as foreseen for this project, on stockpiles at least 10 days before the 
commencement of works. 

Rock aggregate foreseen for the production of asphalt mix shall be stored on special. new stockpiles. It is not allowed to mix it with earlier 
supplies of material. The stockpiles shall be on a firm surface (concrete, asphalt, macadam); it is forbidden to use stockpiles on earth 
surfaces. The stockpiles shall be at sufficient distance to prevent any mixing of fractions; the stockpiles shall be clearly marked by aggregate 
fractions. 

Rock tlour shall be stored in a special silo that shall be previously emptied from any prior supplies. 

Polymer-bitumen shall be delivered to the asphalt plant immediately before the commencement of production of asphalt mass in order to 
avoid any unnecessary storage in a higher temperature. The delivery schedule for polymer-bitumen shall be arranged so that the amount of 
binder delivered to the asphalt plant is immediately used for the production of asphalt mix. In the asphalt plant, polymer-bitumen shall be 
discharged into working and back-up tanks previously emptied from old bitumen, 

The delivery of basic materials shall be submitted for the approval of the Engineer based on a quality certificate issued by an authortzcd 
institution. 
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Section 9:Asphalt Pavements 

Preparation ofRock Aggregate 

Rock aggregate sha ll be dried and heated in a heating drum at the temperature of 170-180'C. 


In no case sha ll the temperature of aggregate be higher than the temperature of binder by more than 15°C. 


Preparation ofBinder· Temperatures ofPoly mer-Bitumen and Asphalt .l1ix 

Temperatures of po lymer-bitumen, during storage and preparation of asphalt mix, shall not be higher than those shown in the table below. 
Also , the time of exposure of polymer-bitumen to elevated temperatures during storage shall be limited. Polymer-bitumen should be exposed 
to elevated temperatur~s as lillie as possib le, in order to prevent it s demixing and separation of polymer on top of bitumen. 

Oplill1l1m Ivorklng lemperatllresfor polymer-bitllmen ond SMA mix 

Temperature of PmB Recom mended Maximum 
In a tank 155° C 165°C 
SMA at the mi xer di scharge point 170°C - 175°C 180°C 

Before the process of mixing with rock material , it is recommendable to additiona ll y homogenize polymer-bitumen This is achieved by 
recirculating binder from on~ tank to anoth er. 

l1ixing 

The time of miXing, and the entire batching and mixing process shall be adjusted so that all aggregate grains are coated with binder 
uniformly The mixing time shall be determined by the Contractor and submitted for the approval of the Engineer. 

Hot mineral mix, cellulose granules, and rock flour shall be mixed together in the asphalt mi xer for 10- 15 seconds, and then heated binder 
shall be added, with everything mixed together for another 30 seconds. The mixing of asphalt mix components shall be proportioned 
according to the approved job mix formula 

fo prevent the sticking of asphalt mass, the hopper shall be sprayed with 40% solution of si licone emulsion or water solution of potassi um 
soap. 

Temperature of aggregate, polymer-bitumen and asphalt mi x shall be in compliance with temperatures stated in Sub-Section 9.9.4. If the 
lcmperatures of asphalt mix, after mixing. ar~ lower or higher than those specified in the table, the mass shall be discarded. The same applies 
to the mix, if foamy or contains mois ture . 

Asphalt Mix Transport 

Transport vehicles for asphalt mix shall ha ve a tipping mechanism. Every truck shall have a tarpaulin to protect asphalt mix from cooling, 
weather conditions, dust , and wind, i.e. to keep its temperature until laying and prevent the moistening of asphalt mi x. The temperature of 
asphalt mix during laying shall nei ther be lower than 165"C nor higher than 180"('. The Contractor shall ensure a sufficient number of trucks 
for transport , with regard to the capacity of asphalt plant , transport di sta nce, and the size of site, in order to avoid interruptions in the work of 
paver The paver shall not stop' 

The hopper of a truck for tmnsport of asphalt mi x shall be clean and sprayed before every feeding wi th an agent that prevents aspha lt mix 
from sticking to its sides. The most suitable agents for that are a 40% silicone emulsion, or a water so lut ion of potass ium soap. The use of oil 
deri va ti ves for spraying is not allowed. 

Every truck of ddivered asphalt mix shall be accompanied with a delivery note with speC ified weight , temperature, and time of loading of 
asphalt mi x, signed by the Contractor and submitted for the approval of the Engineer. Without this document , the lay ing of delivered asphalt 
mix shall not be allowed .. 

It is all owed to keep asphalt mix in silos in the asphalt plant up to 2 hours, or if the silos are thermally insulated , that time can be longer, all 
this provided that the temperature of asphalt mix remains within the prescribed range and subject to the approva l of the Engineer. 

Lay ing ofAsphall Mix 

General NOIe 

The construction of an asphalt layer may start only when the Engineer accepts and confirms approval for the report on tri al section, andlor 
repo rt of performed trials 

Wealher Conc/ilions During Construction 

A \VeaTing layer made of stone mastic asphalt may be constructed only in wann and dry weather, only in in the period when ai r temperatures 
are hi gher than ·;.1 O°C in windless conditions, or min. +15°C with wind. The temperature of underlying surface shall be higher than +10°C. 
The Contractor and Engineer shall pay particular attention to that, because SMA mix cools down rapidly and the prescribed compaction wi ll 
not be reached. 

The laying of asphalt mix may start only when approved by the Engineer 
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SMA Laying Machines 

Pavers 

Pavers shall be electronically guided over a steel wire rope. or laser-gu ided 

Rollers 

For the compaction of SMA layers, only 10-tonne static steel-rim rollers shall be used. The use of combined rollers or rubber-tyre rollers is 
not allowed . Vibrations during rolling are not allowed . 4-5 rollers in total are needed. Rollers shall have functional water sprayers for wheels. 

Preparation ofUnderlying Surftlce 

The underlying surface on which the aspha lt layer is to be constructed sha ll be dry and dedusted (with compressed air). The surface on which 
SMA OlliS is laid shall b~ dry and clean, and shall not be frozen. Before constructing the layer, the underlying surface shall be sprayed with 
bituminous emulsion in the amount of 0.2 kg/m '. 

Temperature ofMix on Place ofConstruction 

The temperature of spread asphalt mix on the place of constTuction shall neither be lower than 165°C nor higher than 180"(' Asphalt mix that 
does not have a specified temperatur~ shall be discarded . 

Spreading ofAsphalt Mix 

The layer shall be spread mechanically, with a paver with au tomatic height guidance 

The Contractor shall set the timing of production, transport, and spreading of asphalt mix so as to avoid Interruptions in the work of paver, 
since longitudinal joints are not foreseen. 

The paver shall be adjusted regarding all elements, and its speed adjusted so that the layer has a flat surface, and it s thickness and cross fall 
are as specified in the design. There shall be no segregated spots, nor scratched places due to the unheated screed, or asphalt stuck to the 
screed; there shall be no oily stains. etc. Before the commencement of work, the screed sha ll be heated from a separate source (butane-gas). 
The compaction obtained with the paver shall be at least 90% of the laboratory va lue. 

Compaction ofAsphalt Mix 

The compaction of asphalt mix shall be performed in a standard way, with 10-tonne stat ic steel-rim rollers . The use of vibrations is not 
allowed. Rollers go immediately behind a paver and shall pass 6 runs in one direction to achieve the specified compactions, which is 
determined on a trial section. Roll ing shall start at the temperature of 170°C, with an optimum temperature bel\wen 160°C and 140"C. 
Rolling shall be finished when the temperature drops below 130°C. A minimum compaction of the layer shall be 98 %. 

Rollers are not allowed to stay on a still non-compacted layer of asphalt. when the tempera ture is over 80°C. For fillll1g up with water. rollers 
shall be out of the working surface. All precaution measures shall be taken to prevent any leakage of oils, diesel, and lubricants to the 
pavement under rollers. 

During rolling, the thickness, profile, and evenness of layer shall be checked constantly. 

Longitudinal and Transverse Joints 

If traffic cannot be diverted in the course of works, and one halfofthe road has to be constructed at a time, it is necessary, when Joining the 
layer of asphalt concrete - SMA mix, use a joint tape. This tape is llsed for all aspha lt layers in the sllrfacing, and for the bond between 
concrete and asphalt, or asphalt and stone . Joint tapes are bitumen-coated machined thermoplastic sections Ihat soften under higher 
temperature (heating). These tapes contain different admixtures. with mineral filler The tape, which shall be placed vertically or at 20° angle, 
should be higher by approx. 5 mm than the layer thickness. A usual height of these tapes is 25-50mm. The width of tape is 10 mm and shall 
not be increased .. 

The tapes are placed in the same weather conditions as asphalt: in dry weather and at ambien t temperatures over ·1 5°C. After the completion 
of works, the redundant part of tape above the pavement shall be cut and ground. 

OpeninR to Traffic 

A properly rolled layer of asphalt may be opened to traffic not earlier than 24 hours after rolling. 

9.5. 11 Quality Assurance 
Quality assurance requires the pretesting of quality, the testll1g of job mix, the construction of a trial section , regular and control tests, fully in 
compliance with these Technical Specifications and to the full satisfaction and approval of the Engineer 

Regular Tests 

The primary objective of regular control is to have the clearest possible comprehension of the quality of basic materials, produced and laid 
asphalt , in order to act in the production process if needed and thus ensure the specified quality of asphalt. Regular tests shall be perfo rmed 
by the Contractor or at the Contractor's expense, by a laboratory registered for that type of control subject to the approval of the Engineer. 
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Laboratory Equipment for Regular Control 

The laboratory shall have all equipment for specified tests, for regular tests in the production process, and for tests performed during the 
production of a job mix formula for asphalt and the work on a trial section, as defined in these Technical Specifications. The regular control 
includes the testing of component materials and asphalt mix, as follows: 

Polymer-bitumen (PK, penetration) 

Rock flour (granulometric composition) 

Crushed sand (granulometric composition) 

Chippings 2/4,4/8, and 8/11 (granulometric composition) 

Granulometric composition of rock mix 

Content of binder in asphalt mix, and 

Physicallmechanical properties of asphalt mix. 


Asphalt mix specimens are taken at the place of production or construction from a hot, just spread asphalt mix behind the paver. The control 
of compaction, voids, and thickness shall be performed by the extraction of asphalt specimens (cores) at the same place where the specimens 
of hot asphalt mix are taken. 

The scope and fiequency of regular tests shall be such to ensure a uniform quality in compliance with these Technical Specifications, namely: 
Regular tests of rock !lour, crushed sand, and chippings shall be performed at every 500 t of produced asphalt mix 
Regular tests of polymer-bitumen shall be performed at the beginning and at every 25 t of consumed polymer-bitumen, and 
Regular tests of the composition and physicallmechanical properties of asphalt mix shall be performed at every 500 t of produced asphalt 
mix. 

Controltes/s 

Control tests shall be performed by the Contractor or, at his expense, at a laboratory registered for this type of work subject to the approval of 
the Engineer. 

Control tests include the testing of quality of: polymer-bitumen, rock !lour. sand, and chippings. 

The scope and frequency of control tests shall be such to ensure a comprehension of quality of constructed layer in compliance with these 
Technical Specifications, namel} 

Polymer-bitumen .. at least I specimen at every 50 t of del ivered polymer-bitumen (full-scale testing in accordance with these Technical 
Specifications) 
Rock flour - at least I sample at every 1000 t of produced asphalt (granulometric composition, proportion of voids in dry compacted 
condition) 
Crushed sand - at \cast I sample at every 1000 t of produced asphalt (granulometric composition, content of particles <0.09 mm, and 

sand equivalent) 

Chippings - at least I sample from each fraction at every 1000 t of produced asphalt (granulometric composition, content of particles < 

0.09 mm, grain shape, and content of friable grains). 

In the course of works, the physicallmechanical properties and composition are checked on the samples of asphalt mix taken from hot, just 
spread, asphalt mix at every 1000 t of produced asphalt mass. The qual ity of constructed layer shall be determined by the extraction of cores 
at the same place where hot asphalt mix samples are taken, at least at 6000 of constructed layer, when the following is tested: density, m' 
thickness, voids, compaction, and adhesion to the underlying surface. 

Furthermore, evenness, variations from the profile and reference levels, and the position of centre line shall be checked as well. 

9.5.12. Criteria for Calculation of Executed Works 
Evenness ofLayer 

Measurement shall be performed with a 4 m straight edge (left, right, middle), or bump integrator, continuously in full length. 

The criteria are as follows: 

The cnteria stated in Sub-Section 9.3.6.1 shall apply .. 


Varia/ion in Specified Heigh/ ofLayer 

Measurements shall be performed on every profile 

The Criteria stated in Sub-Section 9.3.6.2 shall apply .. 


Content ofResidual Voids 
The criteria stated in Sub-Section 9.3.6.3 shall apply 

Granulometric Composillon ofMineral Mix 
The criteria stated 111 Sub-Section 9.3.6.4 shall apply .. 

Compaction (Roiling) ofSurfacing 
The criteria stated 111 Sub-Section 9.3.6.5 shall apply 

9513. Calculation of Works 
Measurement and Payment: 

Measurement and payment shall be performed per m' of an actually constructed stone asphalt layer, fully in accordance with this description 
and criteria, the Technical Specifications, and subject to the approval of the Engineer. 
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9.6. 	 Construction of Wearing Layer with Asphalt Concrete AB 11 (Bit 60) 

9.6 .1. 	 Description 
This item of works includes the procurement, preparation, laying, and compaction of asphalt concrete in a 5 em thick layer. The basis for 
elaboration oftechnieal specification for this item of works is SRPS l! .E4 .014 . 

9.6.2. 	 Basic materials 
High-grade crushed chippings 2/4 mm, 4/8 mm, 81 I I mm; 
Crushed sand 0/2 mm (carbonate) 
Rock flour of carbonate composition 
Bitumen BIT 60 (PK~49-55; Pen=50-70) 

9.6.3. 	 Quality of Basic Materials 

9.6.3.1. 	 Chippings 
Chippings shall be made of rock mass of the following properties . 

Property Quality requirements 
min 160 MPaCompressive strength 

Abrasion wea r max 12 em '/50 em' 
Frost resistance good • 

*1 Drop in mean compressive strength after 25 freeze-thaw cycles - max. 20 % 

Chippings shall meet the following requirements ; 

I. 	 Granulometric composition of fractions 

according to SRPS L.: .E4 .0 I 4/90 


2. 	 Wear, Los Angeles test .................. ............ max 16% 

3. 	 Content of grains of unfavourable shape ..... max 20% 
4. 	 Content of friable grains.. .. . .............. max 3% 

5. 	 Content of clay balls in a single fraction , according to 


SRPS BB8038 ....................... .................. max 0,25% 

6. 	 Bitumen-coated surface of aggregate, 


SRPS lJ.M8096 . .. .................. min 100/90 


9.6.3.2 	 Sand 
For sand, high-grade crushed sand obtained from rock mass of carbonate composition may be used. The granulometric composition of sand 
shall meet the following requirements: 

Passing through sieve in % 
Sieve mesh in mm weight 

Crushed sand 0/2 mm 
0,09 0.09 0-10 • 
0,25 0.25 15-35 
0,71 0.71 40-85 

2 2 90-100 
4 4 100 

*1 If sand contains over 10% of filler fractions it may be used provided that the sand equivalent is over 60% 

Sand shall also meet the following requirements 

I Sand equivalent min 60% 

2. 	 No clay balls shall be present in sand 
3. 	 Sand sha ll not contain organic impurities 
4. 	 No clays of particles glued together shall be formed in sand. 

9.6.3.3 	 Rock Flour 
Carbonate rock flour, Quality Class I according to SRPS B B3045 shall be used . The use of rock flour made of ground dolomite rock is not 
recommendable due to its lower adhesion to bitumen. 

Prior to the commencement of works, the Contractor shall provide, from an authorized laboratory for the approval of the Engineer, a quallry 
certificate for rock flour, which will guarantee for the quality according to SRPS B.B3.045 (Quality I) 

9.6.3.4 Bitumen 
Bitumen Bit 60 shall be used as binder, with the following properties: softening point (ring-and-ball PK 49-55°C), penetration 50-70, 
penetration index higher than -1 .0, content of paraffin max 2%. and ductili ty min 100 cm . Other properties according to SRPS (:.M3.0 I 0 
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Section 9:Asphalt Pavements 

9.6.3.5 Mineral Mix Composition 

The proponion of basic fractions in mineral mix shall be adjusted so that the grain size accumulation curve is as follows: 


Pre-tests and trial machine operation 
Sieve and screen mesh Passing through sieve and screen in % 

weight 
0,09 0.09 3-12 
0,25 0.25 8-28 
0,71 0.71 16-38 

2 2 31-54 
4 4 49-69 
8 8 75-90 

11 ,2 11.2 97-100 
16,0 16 .0 100 

9.6.3 .6 	 Asphalt Mix Composition 
An orientational asphalt mix composition is as follows : 


Filler 0-0.09 mm. . .. .. ...... 8% 

Sand 0.09-2 mm.. .. ................ . 25% 

Chippings 2-11 mm .. .. .. 67% 


Total 100% 

Binder Bit 60 - the amount of binder needed for aspha lt mix to meet the specified qualities shall bc determined in a trial asphalt mix 
formula. 

An optimum amount of bitumen in asphalt mix shall not be less than 5.0%, in order to pre\cnt rapid fatigue of asphalt concrete . For 
chlppings of rock mass origin, that use a small amount of bitumen for coating, so that an optimum amount of bitumen would be below 5.0%, 
it is necessary to apply the upper limit grain size accumulation curve regarding filler and sand, and the lower limit values on the grain size 
accumulation curve for chippings. 

9.6.3.7 	 Physical/Mechanical Propenies of Asphalt Mix 
Asphalt mix comprcssed into Marshall's moulds at 147-153°C and mineral mix of extracted asphalt mass shall meet the following 
requirements: 

Quality req uirements 

No. Type of test 
Pre-tests and trial operation 

of the machine 
Control tests 

I Residual voids (%) 3-6 2.5-7.5 

2. Stability (kN) 7 7 

3. Flow (mm) 4 4 

4. SIF ratio 1.8 J.8 

5. 
Tolerances for varrations of the siev ing line of 
extracted mineral mix wit h respect to the mix 
adopted by trial machine operation 

sieve 0.9mm 
Sl""''' 0.25 mm 
sieve 0.7 1 mm 

sieve 2 mm 
sieve 4 mm 

screen 

> 1.0 
>2.0 
>2.0 
>1.0 
>3.0 
>3 .0 

6. 
Tolerance for variations in the amount of binder 
with respect to th.: adopted mIx formula 

Detennined through pre-tests, and the tolerance is within 
limits >0.3% orthe value determined in the tri al aspha lt mix 

composition 

9.6.4 Properties of Constructed Wearing Layer 
A constructed layer of asphalt concrete shall have the following propenies 

No. Propenies Quality requirements 
I Residual voids (5) 2.5-7.5 
2. Rolling (compaction) of layer (%) min 95 
3. Even ness of layer under 4 m levelling stafT max 6 mm 

4. 
Variation of layer surlace from specified 
height 

max > 3 mm 

5 Variation from specltied cross tall max > 0.2% 
9.6.5 	 Work Technology 

9.6.5 .1 	 Preparation of Underlying Surface 
An asphalt layer may be laid over a surface that is dry and not frozen in any case. Prior to the commencement of works , the underlying 
surface shall be cleaned thoroughly with steel brushes and blown out with a compressor. After the surface has been cleaned, the Contractor 
will survey the ref~renc~ level and evenness of the surface and submit all survey data for the inspection and approva l of the Engineer. In 
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Section 9:Asphalt Pavements 
places where the underlying surface varies from the specified height by more than + IS mm, the Contractor shall repair the surface according 
to requirements set out in the design and subject to the approval of the Engineer, i.e .. 

In places where the surface level is below the specified reference level, the repair shall be done by increasing the thickness of layer of 
asphalt mix with asphalt concrete - wearing course 
In places where the surface level is above the specified reference level, excessive asphalt mass on the surface shall be removed by 
grinding -

9.6.S.2 Preparation and Transport of Asphalt Mix 
The asphalt machine shall be equipped with a 16 mm mesh screen, to remove unpermitted coarse grains from mineral mix. 

The temperature of bitumen shall be ISO-16SoC The temperature of aggregate shall not be higher than the temperature of bitumen by more 
than IS"C. 

The temperature of asphalt mix in the mixer shall be within the range I SO-I 70"(: (in exceptional cases 17S "(:). 

9.6.S.3 Laying of Asphalt Mix 
The temperature of asphalt mix on the site shall neither be lown than 140°C nor higher than 17S°C. 

9.6.S.4 Work Execution Period 
A wearing course of specifications as set out herein may be laid only in the period from IS'" April to IS'h October unless otherwise approved 
by the Engineer, i.e. in the period when air temperatures are higher than SoC in windless conditions, or min 10°C with wind. Asphalt mix 
shall not be laid during misty or rainy weather The temperature of underlying surface shall not be lower than -·soC 

9.6.6 Quality control 

9.6.6.1 Pre-Testing of Asphalt Mix 
Prior to the commencement of works, the Contractor shall prepare a trial asphalt mix design in an authorized laboratory approved by the 
l:Ongineer, in full compliance with requirements set in these Technical Specifications. 

No operation shall start before the Contractor has proposed the trial mix design to the Engineer for approval and the Engineer has issued 
formal written approval. Compliance certificates for basic materials and trial mix shall not be older than 6 months. If any changes in baSIC 
materials or their selection occur, the Contractor shall submit to the Engineer a written proposal for modification of the adopted asphalt mix, 
i.e. propose a new trial mix design for approval, before the use of these materials may start. 

9.6.6.2 Verified Job Mix Fonnula for Asphalt 
The quality ofa trial asphalt mix shall be vertfied through trial work, with the asphalt mix adopted in the plant, and the application quality on 
a trial section. If the quality of basic materials on site is not in compliance with these Technical Specifications. the Contractor shall ensure 
new basic materials of good quality If the batching of basic materials, accordlllg to the trial mix formula. cannot meet all specified 
requirements for physical and mechanical properties of asphalt mix and for constructed layer, it is necessary to modify the batching of basic 
materials and repeat the trial procedure. Only when the trial procedure meets all specified requirements, the Engineer shall adopt the trial mix 
and give his approval for work to continue. 

The proving job mix formula for asphalt shall be prepared in an authorized operative laboratory approved by the Engineer 

9.6.6.3 Quality control 
To ensure the specified quality in the course of construction. the control laboratory approved by the Engineer shall perform regular control 
tests, namely: 

Testing ofBitl/men 

The Contractor may procure bitumen only provided that for each delivery he ensures the 'V1anufacturer's compliance certificate that will be 
immediately presented to the Engineer and/or laboratory for approval. 

Apart from looking into the Manufacturer's compliance certificate, the operative laboratory shall perform regular tests 
point of failure), as follows: 

At the beginning of works, and 
At every 200 t of supplied bitumen 
Whenever directed by the Engineer 

(PK, penetration, and 

Testing ofFiller 

The laboratory shall test the granulometric composition of filler: 
At the beginning of works, and 
At every 100 t of supplied filler. 
Whenever directed by the Engineer 

", 

Testing ofAsphalt Mix and Constructed Layerfor Physicafilv1echanical Properties 

These tests shall be performed by the operative laboratory 
At the beginning of works , and 
At every 2000 m' 
Whenever directed by the Engineer 

A specimen of asphalt mass shall be taken from hot, just laid. asphalt mix, behind the paver The control of compaction and voids in the 
surfacing shall be performed on "cores" extracted from a finished layer at the same place where a specimen of hot asphalt mix is taken. 
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9.6.7 Criteria for Calculati on of Executed Works 

9.6 .7.1 Evenness of Layer 
The criter ia stated in Sub-Section 9.3.6.1 shall apply .. 

9.6.7.2 Variation in Specified Height of Layer 
The criteria stated in Sub-Secti on 9.3.6.2 shall apply .. 

9.6.7. 3 Content of Residual Voids 
The criteria stated in Sub-Section 9.3.6.3 shall apply .. 

9.6.7.4 Granu lom etric Compositi on of Mineral Mix 
The cr iteria stated in Sub-Section 9.3.6.4 shall apply .. 

9.6.7.5 Rolling (Compaction) of Surfacing 
The cri teria stated in Sub-Section 9.3.6. 5 shall apply. 

96.8 Measurement and Payment 
Measurement and payment shall be performed per m2 of an ac tually constructed asphalt conc rete layer, 4 em thick , fully in accordance with 
this description and criteria, , the Technical Specifications, and subj ect to the approval of the Engineer 

9.7 Wearing Course of Bituminous Concrete BC 8 

9.7.1 Description 

This It em shal l include supply, mixing, placing and compacting bituminous concrete in 3 em thick layer. The basis for work specification is SRPS ( i 

E4014 

9 72 Basic Materials 

Crushed noble stone grit 2/4 mm , 4/8 mm , 

Crushed sand 012 mm (carbonate) 

Stone flour, carbonate composition 

Bitumen Bit 60 «PK ~ 49-55 ; Pen. =50-70) 


9.7.3 Bas ic Materia ls Quali ty 

9.73. 1 Stone Gr it 


Stone grit shall be prepared of rock massif With tollowing properties: 


Properties Quality requirements 

Compress ive strength min 12 0 MPa 
Wear by grinding max 35 cm]150 cm2 

Resistance aga inst frost good' 
., ·The loss ot mean compressive strength after 25 freezlIlg!thawlIlg cycles shall be max. 20%. 

Stone grit shall meet the fo ll owing properties 

Grading of !'raction Acc. to SRPS U E40 14 

2. Abrasion by Los Angeles method max. 22% 

3. Unfavorab le shaped gra ins content s max. 20% 

4. Feeble gra ins contents. max 3% 

5. Clay balls contents in particular fract ion acc. to SRPS B.B8 .038 . max 0,25% 

6. Aggregate surface cover by bitumen min 100/90 (SRPS U.MS.096) 

9.7.3.2 Sand 

The noble crushed sand produced of carbonate rock mass shall be used for sand fraction. 

Grading of sand shall meet the following requ irements 

. I I'(H
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Sieve openings in Passing the sieve, in we ight % 

mm Crushed sand 0/2 mm 

0,09 0-10 • 

0,25 15-35 

0,71 40-85 

2 90-100 

4 100 

'I When contents of tiller fTac tions would exceed 10%, such sand may be used under condition that sand equivalent exceeds 60%. 

The sand shall meet also the following properties: 

I. Sand equivalent shall be min 60% 

2. Clay balls are not permitted within sand 

3. Sand shall not contain organic impurities 

4. Balls of adhered particles shall not be permitted within the sand 

9.7.3.3 Stone Flour 

Only I class carbonate stone flour shall be used , quality as reqUIred by SRPS B.B3 045 lese of stone tl our from gTinded dolomite rock is not 
desirable, for lower adherence to bitumen. 

Contractor shall provide quality attest issued by an authorized laboratory before work commencement, as to guarantee the quality as required by 
SRPS B.B304 5 (I quality) 

9.7.3.4 Bitumen 

Binder shall be bitumen Bit 60 which is characterized by: softening point (ring and ball PK 51 - 55°C), penetration 50-70, and penetration index 
above -10, paraffin contents max. 2%, and ductility min 100 cm. Other properties accord ing to SRPS L.M3.010. 

9.7.3.5 Mineral Mixture Composition 

Participation of basic fractions with mineral mixture shall be adjusted as to achieve the following grade curve 

Sieve and coarse sieve Preliminary tests and machine dummy run 

openings Passing the sieve and coarse sieve in weight % 

0,09 4-12 

0,25 11-27 

0,71 20-41 

2 38-56 

4 56-74 

8 96-100 

11 ,2 100 

9.7.3.6 Asphalt Mixture Composition 


Tentative asphalt mixture composition shall be as follows: 


Filler 0-0,09 mm 8% 
sand 0,09-2 mm 25 % 
stone grit 2-8 mm 67% 

Total 100% 

Binder BIT 60 - the quantity as necessary to achieve asphalt mixture that meets requirements shall be establi shed with trial mi x. 

Optimum bitumen quantity in asphalt mix should not be bellow 5%, as to prevent quick fatigue of bituminous concrete. With stone grit or iginated 
from rock massi f asking for small bitumen quanti ty and reducing the bitumen quantity bell ow 5,0%. the upper limit of grading line should be used in 
tiller and sand range, but lower limit values within stone grit range. 
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9 7.3.7 Physical-Mechanica l Properties of Asphalt Mixture 
S' 

Aspha lt mixture, when compressed into Marshall's casl at 147-IS3°C, and mineral mixture of extracted asphalt mass, sha ll both meet the following 
req uirements: 

Quality Requirements
No . 

rest Type Preliminary testing and trial. machine Control tests 
operation 

I Rema ining voids (%) 3-83-8 

2. Stability (kN) min 8min 8 

2-4Flow (mm) 2-43. 

4. Relationship S; F 2,02,0 

Grading line disc repancy tolerance of the >1,0 
extracted mineral mixture related to 

5. sieve 0,9 mm 

>2,0sieve 0,2S mmproposed mixture by trial machine 

operation 
 >2 ,0sieve 0,7 1 mm 

sieve 2 mm >1,0 

sieve 4 mm >3.0 

>3,0coarse sieve 

6. Tolerance of binder quantity discrepancy Shall be estab li shed based on of prelimmary testing, and tolerance 
related to proposed mix formula shall be within limits >0,3% of the va lue as established for 

preliminary asphalt mix formula 

9.7.4 Propenies of Placed Wearing Course 


The placed bi tuminous concrete course shall have tollowing propenies: 


:--10 Properties Quality requirements 

I Remaining voids (S) 3-8 

2. Layer compactness (%) min 97 

3 Course Flatness und er 4 m. long straightedge max6mm 

4. Course surface deviation of required height max >3 mm 

5 Deviation of required cross-tal l max >0,2% 

9.7.5 Work Technology 

9.7.5.1 Bedding Preparat ion 

Asphalt course may be laid over dry and not trozen bedding. The bedd ing shall be cleaned by steel brushes and the dust shall be blown off by 
compressors before work commencement. After the cleaning completion, the E:ngineer sha ll establish the gradient and bedding flatn ess. On sections 
where the surface differs of the heights designed tor more than '· IS mm , Contractor shal l obligatory correct the bedding, in conformity with 
requ irements from Design, i.e .. 

On spots where the bedding surface is under the required level, the correction sha ll take place by increasing asphalt mixture course usi ng 
bitum inous concrete 
On spots where the bedding surface is above the required level, the cOlTection shall consist of removing asphalt mixture surp lus using cuning 
machine. 

9. 7.S.2 Preparation and Transport of Asphalt Mixture 


Asphalt machine shall be supplied with coarse sieve wi th 16 mm openings, as to remove non-acceptable coarse grai ns within mineral composi tion. 


Bitumen temperature shall be 150 - 160°C. Aggregate temperature shall not exceed bitumen temperature for more than 15 0C. 


Asphalt mix temperature in mixing machine shall remain within I imits ISO- 170°C (except iona ll y 175°C) 


9.7.5.3 Placing Asphalt Mixture 


Asphalt mixture temperature at placing location shall not be under 140°C and over 17SoC 


9.7.5.4 Season lor Work 


Wearing course, as specified within, shall be placed exclus ively between April IS , and October IS , i.e. during the period when air temperature is 
above SoC, without wind, or, when wind, temperature shall be over I DoC. Placing mixture shall not take place when foggy weather, or when rain . 
Bedding temperature shall not be bellow +5 0c. 

4441733 



9.7.6 Quality Control 

9.7.6.1 Preliminary Testing of Asphalt Mixture 

Before work commencement, the Contractor is obliged to prepare the preliminary asphalt mixture design with authorized laboratory, in full 
accordance with requirements of this Work Specification . No work shall take place before the preliminary mixture was proposed to Engineer for 
approval. Attest on basic materials and preliminary mixture shall not be older than 6 months. When any change in basic materials occurs, or the 
material choice is changed, the Contractor shall propose in written to Engineer the alteration of previously determined aspha lt mixture, i.e. he shall 
propose a new mixture for approval before he commences the use of such materials 

9.7.6.2 Proved Job Mix 

Asphalt mixture quality shall be proved during probation work at asphalt plant, where the mixture shall be accepted , and the construction quality 
shall be proved on trial section . When the basic materials quality , established on site, diners of this Work Specification, the Contractor shall provide 
new basic materials of appropriate quality. When it is not possible to meet all r~quirements for physical-mechanical properties of asphalt mixture and 
for constructed layer by proportioning basic materials according to probation mixture, the proportioning correction is obligatory, as well as the 
probation work. Engineer shall accept the job mixture only when all requirements are met during the probation work , and then the approval for 
continuous work may be issued . 

Job mix shall be proved by authorized Laboratory. 

9.7.6.3 Quality Control 

The Employer or the laboratory. engaged by the Employer, shall carry out regular control testing as to assure the quality required during construction, 
as follows : 

9.7.6.4 Bitumen Testing 

The Contractor shall procure bitumen only under condition that for each shipment a manufacturer attest is provided, which sha ll be immediately 
presented tu Engineer, i.e. to Laboratory. 

Independently of information on manufacturer attest, the Laboratory shall perform regular testing of reduced volume (PK, penetration, and break ing 
point) as follows : 

At the work commencement, and 

At each 200t of bitumen delivered 


9.7.6.5 Filler Testing 


The Laboratory shall test grading curve of filler as follows : 


At the work commencement, and 

At each 100 t of filler delivered 


Testing physical-mechanical properties of asphal t mixture and layer constructed shall be performed by authorized Laboratory as follows 

At the work commencement 

At each 2000 m2 . 


Sampling asphalt mixture shall take place from the hot , just spread asphalt mixture behind paver. Compactness and voids control in the compacted 
layer shall take place by taking ocoresD from the layS" canplEioo, a the scme spot whS"eho! mixture scmpli ng took pla:e 

9.7.7 Criteria for Payment 

9.7.7.1 Layer Flatness 

Measurement shall be done by Engineer on cross sections, but the distance between sections sha ll not exceed 30 m. 

Measurement shall take place using straightedge 4 m. long (left end_ right end, middle) , or using Bump-Integrator, continuously along the length . ,J 
Criteria are as follOWS : 

Flatness 0-6 mm is satisfactory 
Flatness 6-10 mm is not satisfactory, and 5-25% of such surface shall not be paid 
Flatness over 100 mm is not satisfactory, and 100% of such surface shall not be paid 

9.7.7.2 Layer Surface Deviation of Required Height 

Measurement shall take place on each cross section: 

When height lowering 4-8 mm , 10-25% of such surface sha ll not be paid 

When height lowering 8-10 mm , 26-50% of such surface sha ll not be paid 

When height lowering over 10 mm, the work shall not be accepted 
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9.7.7.3 Remained Void Content 

When remaining voids within 8-9% limit, the value of wearing course shall be reduced for 5-25% of surface covered by sample. 

When remaining voids 9-10%, the value of wearing course shall be reduced for 25-50% of surface covered by sample. 

When remaining voids are over 10% limit, work shall not be accepted for the area covered by sample tested. 


9.7.7.4 Mineral Mixture Grading Curve 

When the Grading Curve of extracted mineral mixture differs from limit curve for required physical-mechanical properties, the value of wearing 
course to be paid to Contractor shall be reduced 5% for the area covered by sample tested. 

When the number of results, deviating of permissible values for filler and bitumen traction. exceeds 5%, asphalt course shall not be accepted as 
satisfactory. 

9.7.7.5 Surfacing Compactness 

For compactness loss 1-3%, work value shall be reduced for 2-10% of surface covered by sample tested. 

For compactness loss 3-5%, work value shall be reduced for 10-50% of surface covered by sample tested. 

For compactness loss over 5%, the work completed shall not be acceptable. 


9.7.8 Measurement And Payment 

The quantity to be paid for shall be the number of square meters (m2) of the asphalt course completed in required thickness 3 cm, in full accordance 
with this specitication and criteria" 

" 
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Section 10: COllcrete Pavements 

10.1. Description 
This item of works includes the procurement, mixing, and casting of fresh concrete as surfacing, and the curing of fresh and hardened 
concrete. This item also includes the procurement and placement of kraft paper or PYC foil under the concrete slab, over the base course 
made of crushed stone. 

s' 
J0.2. Materials 

For the construction of cement-concr"te surfacing, the following basic materials shall be used: 
Crushed rock aggregate 
Cement 
Water 
Steel 
Chemical admixtures for concrete 

The quality of basic materials shall fully comply with the Technical Specifications and all applicable standards. 

102.1 Crushed Rock Aggregate 
Crushed rock aggregate used for the construction of cement-concrete pavement shall meet the following criteria: 

Crushed rock aggregate shall meet SRPS B.B3 .1 00 and SRPS B.82.0 I 0 standards; 
Wear resistance, Los Angeles, 
SRPS 8.88.048, grading B ..... ............ ............ max 22% 
Frost resistance of aggregate 4 mm, 
SRPS 888044 .. ........................ .... . max 5% 
Min eral and chemical composition of aggregate shall not contain any components harmful for concrete; 
Granulometric composition of aggregate shall be determined based on its delivery, sieving. 

The granulometric composition of aggregate shall be such that the specified grade of concrete is achieved. The grain size accumulation curve 
shou ld , if possible, lie within the zone given in the table below. The give n recommendations are not mandatory, and other curves of 
continuous or discontinuous gradmg may be used as we ll , if pre-tes ts show that they give the required grade of concrete subject the approval 
of the tngineer. 

Mesh (mOl) Passing (%) 
0,2 0.2 3-7 
1,0 1.0 18-30 

3,15 3.15 33-46 
8 8 52-62 
16 16 62-77 

31,5 31.5 100 
10 .2.2. Cement 

For the construction of concrete pavement, class 35 and 45 cement shall be used, made of Portl and cement clinker that meets the quality 
requirements according to SRPS B.C 10 II 101 and B.C 10 13 standards. Other cement quality requirements are: 

Content of admixtures not more than 20% (rnlm), of which pozzolane not more than 5% (rnlm); 
Carbonate content. . ...................... up to 10% (rnlm) ; 
Fineness (residue on sieve) . 10% 
Start of sening. .... ... ... ...... ..... ... ........ ." 60 (:.: 50)min 
End of sening . .... . "C 600min 
Flexural strength alier 28 days.. ..40 MPa 

'. 
"~ 

102.3 . Water 
Mi xing water for concrete shall be clean and clear. Water shall not contain any substances hanmful for concrete, such as: sulphuric, 
11 ydroch loric, carbonic and humus acids, chlorides, magnesium sulphates, etc, or waste water. Water shall be tested constantly and fully meet 
the standard SRPS U.M 1.058. 

10.2.4. Steel - dowels and tie bars 
The designed solution foresees the application of dowels and tie bars, according to design dctails . I:or dowels and tie bars, GA 240/360 steel 
shall be used. Lengths and diameters of reinforcing sl<:el, and the length of Insulation - coating, are giwn in design details. Baskets for fixing 
dowels and tie bars in proper positions in cement-concrete pavement decks shall be made of welded mesh reinforcement, wire diameter 6 
mm . If a modern equipment for the construction of cement-concrete pavements is used , where dowels are inserted into fresh concrete, such 
baskets are not needed. 

Mesh reinforcement and reinforcing bars for dowels and tie bars shall be transported and stored in compliance with regulations for plain and 
r" inforced concrete. The grade of steel shall be checked according to regulations for plain and reinforced co ncrete and relevant standards. 

I 0.2.5. Chemical Admixtures for Concrete 
When preparing concrete, it is allowed to use plasticizers, air-entrainers, or admixtures giving other properties that meet the quality 
requirements set out in SRPS U.MI.035, subject to the approval of the Lngineer Before preparing concrete with admixtures, it is necessary 
to check whether the admixture meets its purpose, according to SRPS l.IM 1.037 and SRPS U.M 1.035. Specimens of concrete prepared with 
admixtures sha ll be tested for: 

Chemical and physical/chemical properties 
Impact of admixtures on the corrosion of steel in concrete 
Impact of admixtures on properties of hardened concrete. 

Admixtures to concrete shall be controlled regularly, with the constancy of their quality monitored in compliance with SRPS U.M 1.035. 
All tests shall be completed to the satisfaction of the Engineer and all results shall be submitted for the approval of the Engineer. 
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Section 10: Concrete Pavements 

10.2.6. Materials for .Ioints 
Fillers and sealants may be used to fill joints. Fillers In expansion joints shall not prevent the extension of concrete pavement slabs, but shall 
be rigid enough not to lose their form during compaction of concrete. llley shall not be water soluble, nor absorb water from fresh concrete. 
Fillers made of soft wood , if used, shall be of regular edge, knot-free , fl at, and properly protected. If control joints are foreseen with bottom 
fillers , they shall be made of suitable non-friable material , protected soft wood or plastics usually, and of appropriate shape, so as not to lose 
their form during the placement of concrete. Sealants shall be elastic and adhere well to concrete. They shall fully comply with the standards 
for joint sealants fo r concrete pavements, SRPS U.MJ.095. As primer for the sides of joints between the sla b and the edge strip, very liquid 
agents shall be used that could be spread in very thin layers. 

10.2.7. 	 Surface Treatment Agents 
Chemical protective agents may be used to protect, cure, and impregnate the surface of cement-concrete pavement. The applied film of a 
protective agent shall act effectively for at least 7 days, without disturbing the cement setting process in any way, and without any harmful 
physical impacts on the concrete surface. 

10.3. 	 Concrete 

10.3. L 	 Mechanical Properties 
For the construction of cement-concrete surfacing, concrete shall meet the following quality requirements: 


Grade of concrete . . min MB 40 

Flexural tensile strength 

according to SRPS U. M 1.01 0.... . . ....... min 5.00 MPa 

Water-impermeability class 

according to SRPS U.MI.OIS ....................... ... min III 6 

Frost resistance class acccrding to 

SRPS U.MLOIO . . .......... .. .min 200 

Salt res istance, 

damage degree SRPS U.MI.OS5 0
. P •••• • ••• •• • • 

Wear resistance (cm'/50 cm '), SRPS 8.88075 

In dry ........ ....... .. ........................................ .. min 18 

In moist .. . ................................... . max 35 


10.3.2. Composition of Concrete Mix 
The composition of concrete mix for cement-concrete pavement slabs shall be determined based on pre-tests of fresh and hardened concrete 
with specified materials, for specified conditions of construction, and project purpose, as set out in the regulations for plain and reinforced 
concrete for 8-11 category. The amounts of concrete mix componen ts shall be computed in mass and absolute volumes, and the mix formul a 
shall be expressed in kg. 

All tests shall be completed to the satisfaction of the Engineer and all results shall be submitted for the approval of the Engineer 

Particles smaller than 0.25 mill 

Total amount ofcement and aggregate grains smaller than 0.25 mm shall not be less than 350 kg/m) of placed concrete. 

Amount ofWater and Consistency 

The amount of water and consistency of fresh concrete shall be determined according to the regu lations for plain and reinforced concrete so 
as to ensure easy placement and good compaction of concrete, achieving specified properties in fresh and hardened concrete, while applying 
available tools and equipment. The highest val ue ofwllter-cement ratio for cement -{;oncrete pavement slabs shall be 0.50. 

QuantiLy ofMicro-Pores 

Concretes for cement-concrete! pavements shall be aerated due to their exposure to frost and salt. The amount of en tra med air in Iresh 
concrete (according to SRPS U.M 1.031) shall be 3-5%.. 

10.4. 	 Production of Concrete 
Concrete mix for cement-concrete pavement sha ll be produced in concrete plants that. regarding equipment and work procedures, shall meet 
requirements set out in SRPS U.M 1.050; SRPS U.M 1.05 1, and SRPS U.M ) .052, i.e. have the capacity to accurately batch concrete mix 
components in a foreseen number of batches per unit of time, while achievmg allowed tolerances for the content ofmss of each fraction and 
total amount of aggregate ± 3%, calculated from the total mass of required aggregate. The content of cement shall be wi thin the limit of 
+2% of required mass. The content of water ± 2% ofrequired mass or volume. The conten t of each admixture -= 3% of required mass 

10.5. 	 Execution of Works 

lO.5. I. 	 Concrete Production Control 
For B-II concrete, all tests of concrete in concrete plants shall be conducted fully in accordance with SRPS C.M 1.051 , while achieving the 
required capacity of concrete plant and laburatory for mon Itoring work on the plant-based production of concrete. 

All tests shall be completed to the satisfaction of the Engineer and all results shall be submitted for the approval of the Engineer. 

10.5.2. Concrete Pavement Construction Procedure 
Concrete for cement-concrete pavement slabs shall be cast according to the concrete design, in compliance with the regulations for plain and 
reinforced concrete and the requirements of these Technical Specifications. Belore the commencement of works, the underl ying surface shall 
be completely clean, previously repaired, and dry and subject to the inspection and approval by thi! Engineer. 

10.5.3. Fonnwork and Track 
Concrete shall be placed between fixed formwork that need to be secured aga inst displacement in any direction, in order to achieve the 
required width, height, and evenness of cement-concrete pavement, or with a paver with hauled slip-forms. As form s, steel and concrete (e.g. 
a previously constructed cement-concrete edge strip) may be used. 



Section 10: Concrete Pavements 

Every formwork shall be coated with appropriate release agents, according to concrete casting. Fonnwork and rails to be used by compaction 
and levelling machines, and surfaces used by concrete cast ing machines that are not rail-guided, shall be stable and clean in order to ensure 
the required height and evenness ofcement-concrete pavement. 

10.5.4 . Transport of Concrete 
Concr~te shall be transported to the place of cast ing in a way and under cond itions that prevent any segregation and drying of concrete, as 
well as any changes in the composi tion and properties of concrete 

10.5.5 . 	 Placement ol'Concrete and Reinforcing Steel 
The placement of concrele may start when the place of concretlllg (under lying surface, formwork, etc.) are prepared in full compliance with 
the structural and concrete designs. For cement-concrete pavements, concrete shall be spread and cast mechanically. Tie bars and dowels 
shall be placed on baskets before the casting of concrete, accord ing to design details, if such work technology is applied. If concrete is 
constructed wi th state-of-the-art equipment. dowels shall be inserted in fresh concrete during its placement 

Concrete shall be compacted over the entire surface and in full thickness of layer completely and uniformly, using machines that act in full 
width of the placed strip, and run uniformly and uninterruptedly . The needed number of runs with a paver, or vibratory board and vibrators, 
sha ll be determined on a trial bay . If evenness and uniformity of concrete on the surface are not achieved, on such placed concrete shall be 
added and compacted in an additional run of paver, or by other means. Any addition of cement, water, or mortar is not allowed. The entire 
placement of cement-concrete pavement slabs shall be completed: 

ln warm and dry weather, in ............ max 2 hours 

In cold and moist weather, in . ...... max 3 hours 

from the commencement of concrete preparation in the concrete plant. 


For the finishing of pavement, vibratory floats shall be used, so that they are guided diagonally or normally to the road centre line and act in 
the full width of the strip of cement-concrete pavement. 

10.5.6. 	 Concreting at Low and High Temp~ratures 
If concreting is done at temperatures below +5°C and above +30°C. special measures for the execution of concrete works under specia l 
conditions shall be taken, according to the regulations for plain and reinforced concrete. The temperature of concrete at the place of casting 
shall not be 

Lower than +10°C at air temperature around .......... O°C 

Lower than +20°C at air temperature below ........... _3°C 

Higher than + 30°C at air temperatu re above .... .. .-; 25°C 


10.5.7 	 Interrupted Concreting 
Every interruption in work shall be foreseen with the concreting plan in the concrete design, and shall match with the completion of one bay, 
in order to ensure the construction of a technically adequate joint in cement-concrete pavement. 

1058. 	 Construction of Control Joints 
At control Joints, concrete shall have the same properties and quality as on other parts of the cement-concrete pavement slab. The procedure 
for construction of joints shall ensure that jomt grooves are of specified dimensions. Control joints sha ll be du ly cut, in order to prevent an 
uncontrollable cracking of cement-concrete pavement slab due to contraction of concrete. 

10.5.9. Construction of Construction-Contract ion Joints 
At contraction joints, concrete shall have the same properties and quality as on other parts of the cement-concrete pavement slab. The 
procedure for construction of joints shall ensure that joint grooves are of spec ified dimensions. Contraction joints may be structu ral and 
construction joints. ln contraction joints, the vcrtica l surface (side) of hardened concrete sha ll be permeated well with primers. The amount of 
that agent shall depend on its viscosity and the poro:,ity of concrete. Before resuming works, a finish coat shall be applied over the dried coat 
of primer, in the amount of f1 .0-1 51 kg/m'. 

105 10 	 Cuning and Sealing of Joints 
Machines for notching and cuning shall ensure a straigh t cut wi th sharp edges. Before filling, grooves and cuts shall be dried and cleaned. 
Appropriate brushes, and compressed ai r if needed , shall be used for cleaning. Sides of cuts shall be primed first. Sealant shall be filled into 
cuts with appropriate tool s, filling them up to the surface, and with addit ional re-fills if needed . 

10.5 II CUring and Protection of Concrete 
Cement-concrete pavement shall be protected and carefully cured during and after the placement of concrete. Curing shall start immediately 
alier performed surfac~ fini shing of freshly cast concrete. For curing fresh and hardening concrete, moistening may be used (spraying or 
moistening over proper materials on the concrete surface - jute or bass) or appropriate protective liquid chemicals. 

A protective chem ical agent shall be uniformly sprayed on surfaces over dried cement-concrete pavement slabs, in order to achieve a 
uniform film (closed surface). Cement-concrete pavement shall be protected immediately after construction with low, mobile protective 
' rools ' of a li ght colour, closed on all sides. for at least 6 hours. The entire surface of cement-concrete pavement sha ll be kept moist for at 
least 7 days or until the concrete reaches 60% of the specilied class. Covers (made of straw or other materials) shall be used to pre,·ent rapid 
drying of young concrete, until it reaches at least 50% of specified strength. 

10.5 12 . Impregnation 
For the protection of concrete against the action of salt, the surface of cement-concrete pavement slabs may be impregnated with appropriate 
agents. The eCliclency of an impregnating agent shall be pre-tested and verified. 

All tests sha ll be completed to the satisfaction of me Engilleer and alllcsults shall be submined for the approval of the Engineer. 

10.5.13. Opening to Tramc 
Concrete pavement may be used for on-site tramc when concrete reaches at least 70% of its spec ilied class subject to the prior approval of 
the Engineer. Cement-concrete pavement shall be opened to tramc after 28 days from the date of completion of last slab on the section, or 
earlier if the strength of concrete specified in the design is reached subject to the prior approval of the Engineer. Concrete shall reach the 
designed frost res istance. 
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Section 10: Concrete Pavements 

10.6 . Quality Control 
The control of quality shall be performed fully in compliance with SRPS l' 1::,3.020, Section 8. 

All tests shall be completed to the satisfaction of the Engin eer and all results shall be submitted for the approval of the Engineer 

10.7. Evenness, Height, and Direction 
The allowed variations of the surface of cement-concrete pavement from the evenness of des igned height and direction in any place on 
the pavement shall be within the followlIlg limits: 

Evenness. ± 4 mm 
Height . ±20 mm 
Direction. ...±30mm 

Variations in evenness shall be determined wit h a straight edge, 4 m long, in an y position . Allowed va riations of the surface of ce ment­
concrete pavement shall not ca use any noticeable uneven spots , or accumu lation of I iquids on the pavement. 

, , 

) 0.8. Calculation and Payment of Executed Works 
The executed work, previously accepted by the Engineer, shall be calcu lated in m2 If variations are greater th an allowed in these 
specifications, the Contractor shall, at his own expense, remove the surfaces of poor quality and const ru ct a new. good concrete 
pavemen t, according to these specifications. 

Executed and previously calculated work shall be paid at uni t prices from the contract given per m2 
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Section I J: Structures 

1I. 1 	 Retaining and Retaining-Facing Walls 

I 1.1.1 Excavation for Retaining Structure Foundation 
Item Description 
The item includes manual or machine excavation of natural original soil of the 3'" and 4'" category per percentages determined by the 
Design . 

The excavation sha ll be done per sizes provided by the Design. Excavation depth is provided by the Design and may vary from 0 to 6 m' 

The excavated pit shall be timbered after the excavated depth of I, 00 m' The type of timbering and timbering technology shall be proposed 

for approval by the Contractor in accordance with his available equipment and adopted technology. The Engineer shall approve the selected 

timbering type and technology. Timbering shall support foundation pit to remain stable both during the excavation and during the execution 

of supporting! retain ing st ructure. It is also necessary that the terrain around the foundation pit remains stable during execution of foundation . 


Excavation for st rip foundations shall be done in tunnel liners, whose length is determined by the Design, or by the Contractor subject to the 

approval of the Engineer. 


Besides excavation, the item includes throwing of excavated soi l 2-3 mI from the foundation pit, either manual or machine loading of 

excavated soil into transporting means and transportation to the disposal area anticipated by the Design or proposed by the Contractor subject 

to the approval of the Engineer. The excavated soil shall be unloaded by lipping and then spread either manually or by machine. 


In the vent of underground water in the foundation pit, the water should be pumped out. It should be ensured that pumping of underground 

water does not cause suffus ion of vertical and horizontal sides of foundation pit. 


This item also includes excavation in moisture soil. 


Fq ui pment 

The hand tools like pick, spade, shovel, hand-barrow, etc., sha ll be necessary for the excava tion of foundation pit in the 3'" and 4'" category 

soil , if done manually. 


If excavation is performed by machine. the Contractor should have excavator of the sufficient capacity to ensure effect ive excavation of 

anticipated foundation excava tion . 

The sufTicient quantity of tipping trucks shall be provided for the transportat ion and tipping of excavated material to the disposal ar~a . 


Manual spreading of unloaded material on the disposal area shall be done by shovels, or if done by machine by grader or smaller size 

bulldozer. 


Measuring 

Measuring of works on soil excavation for the foundation of supporting structure shall be done in m1 of the works actually performed and 

approved by the Engineer. 


Payment 

The payment for executed works on excavation for supporting structure foundations shall be made in dinars per m' of actual works done as 

determined by measuring. 


I I 1.2 	 Concreting of Retaining Structure 
Item Description 
Concrete works on retaining stnlcture shall be done per sizes provided by the Design Concrete shall be of class as specified by the Des ign . 
This item shall also include execution of fonnworks, and if necessary scaffolding. Prior to commencement of concrete works, the Contractor 
shall submit for the inspection and approval of the Engineer both the formworks and scaffolding to enable checks of the stability of 
formworks and scaffolding to avoid deformation and demolition of structures during, or immediately upon completion of concrete works. 

Materials 
Retaining structure shall be made of concrete class as anticipated by the Design. The concrete shall be composed of componential materials 
mineral aggregate, sand, cement, water and necessary agents added to concrete that co rrespond to the norms of the Standardization Institu te 
of SAM. 

Fresh and hardened concrete sha ll fulfil quality conditions stipulated by the Design , particularly compressive strength, and if required, frost 
resistance. 

Prior to execution of reinforced concrete (RC), it shall be necessary to make concrete tests required by the Design by registered and 
accredited organization for this type of laboratory testing works and as approved by the Engineer. 

Execution of Works 
The formworks and scaffolding shall be executed first . Both the formworks and scaffolding shal l be executed in good quality as to avoid 
structure deformati on during concreting works . The material used for execution of scalTolding shall be steel pipes. Formworks and 
particularly the scaffold ing part that belongs to exposed pa rt of the structure shall be executed of high quality steel sheet or high quality 
boards oil-coated as ensure smooth concrete surface. 

It is recommended that the concrete shall be made in concrete plants and transported to the works by means of concrete mixers. Concrete 
shall be compacted in layers of 30 to 50 cm by advanced compaction devices. The technology of building in of concrete sha ll be such as to 
ensure later hardened concrete which is to fulfil not only anticipated physical-mechanical features , but aesthetic as well ' even and smooth 
surfaces, even edges free from segregated spots, etc. 

The scaffolding and horizontal form works may be removed 28 days after concreting of structural element s, whil e the vertical formworks 
may be removed after 10 days. 
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Section 11: Structures 

Immediately upon completion of concrete works, and during the concrete hardening process, it is necessary to cure and protect concrete from 
the heat or cold weather depending on the season when concretlllg is performed. 

Equipment 
Concrete shall be made in concrete plants with weight-batching of component materials (mineral aggregate, cement, water, agents). Period of 
mixing time shall be sufficient as to ensure uniform concrete production. Transponation of concrete from the plant to the worksfbuild-in spot 
shall by done by mixing trucks and shall not exceed 60 minutes. 

. :: 

Concrete compaction during building-in shall be done by suitable vibrating-devices of sufficient power as to receive compact built-in 
concrete. This is to be achieved by selecting vibrating devices, like pervibrators, platvibrators, etc., on the site in agreement with the 
Engineer . 

Norms for Execution and Quality Control of Concrete Works 

The adherence to below listed norms and working rules shall be ensured during the execution of concrete works: 
Rule Book on technical conditions for concrete and reinforced concrete (Offcial Gazette of SFR Y No. 11/87); 
Comments on the stipulations of the Rule Book for concrete and reinforced concrde (Offcial Gazette 1988); 
Technical conditions, separated aggregate for concrete, SRPS B.B2.010; 
Ponland cement, Ponland cement with agents SRPS B.C 1.0 I I, 
Sulphate-resistant cements, technical conditions SRPS B.C 1.014; 
Water for concrete production, technical conditions SRPS U.M 1.034; 
Agents to concrete, definition and classification SRPS II.M 1.035; 
Agents to concrete, quality and control SRPS u.M 1.035; 
Pre-building in of concrete testing for selection of agents SRPS C.M 1.037; 
Determining compressive strength of concrete cube SRPSI'.M 1.020; 
Testing production effciency of concrete plant SRPS. L.M 1.050 
Testing of production in concrete' plants, SRPS L.M 1.051 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the Engineer. 

Measuring 
The quantity of constructed retaining structure shall be measured in cubic meters (m') of actually executed concreting approved by the 
Engineer. 

.... Payment 
The Contractor shall be paid the contracted price per I m' for the quantity of actually performed works per I m" i.e. complete and high 
quality concreted retaining structure per the Design together with formworks and scaffolding. The price shall represent the compensation for 
the supply of all materials, execution of scaffolding and formlVorks, usage of plant and equipment and the labor price needed for the 
execution of retaining structure. 

I I 1.3 Supplying Cuning and Placing of Reinforcement 
Item Description 
This Item includes supplying, cutting, and placing of steel reinforcement needed for reinforcing of retaining structure. 

The rClI1forcement used for reinforcing of concrete structures may be: of wires <1)<12 mm round or rods <1»12 mm or round steel (0A­
240/360) or high-tensile ribbed bars (RA-400/500) dependlllg on Design solution. 

The reinforcement may be classified per type as main, distribution and structural steel. The type of reinforcement to be used shall be as 
specified by the Design 

The reinforcement of the retaining structure shall be placed in accordance with the plans/schedule and the specification of the Design, per 
type, diameter and spacing. 

The reinforcement to be placed before concreting shall be corrosion-free. 
should be removed by steel brushes. 

If there is a corroded layer on the reinforcement (volume), it 

The reinforcement shall be machine-treated in reinforcement workshop. 

Treated reinforcement shall be transported to the site by adequate means of transportation. 

Splicing, if necessary, shall be made in accordance with regulations. 

The overall works on cutting and placlllg of reinforcement shall be performed per Rule Book on technical norms for reinforced concrete and 
subject to the approval of the Engineer. 

The construction welded nets, ifantlcipated by the Design, shall be applied per the Design plans in accordance with SRPSL·.Ml.091 

Equipment 
The Contractor 
reinforcement 

shall necessarily possess the following equipment and work tools for proper cutting, transponing and placing of 

The reinforcement shall be cut and bent per Design Specification in the reinforcement workshop, equipped with adequate machines. The 
reinforcement shall be fixed into slabs, beams and cages as anticipated by the Design Reinforcement shall be transported from the workshop 
to the site by adequate transportation means as to avoid reinforcement being damaged during transponation. Loading and unloading of 
reinforcement from the truck shall be performed by crane, as well as its placing on the build-in spot in the structure on the site. 

c;-?~ .r " (~[j
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Section 11: Structures 

Measuring ,1 

The reinforcement actually built into the structure, shall be calculated in kilograms per diameter and length approved by the Engineer ~ I 

Payment 
The payment of reinforcement actually built-into the structure shall be made as measured per contracted price in dinars for I kilo of built-in 
reinforcement. 

~", 

II 1.4 Mineral Filler behind Supporting Structure 
The function of mineral filler behind the supporting structure and in the ditches is to ensure delivering of drained underground water to the 
inspection chamber, or to the drainage outlet onto the terrain surface, as well as to ensure hardness in the ditch sufficient to receive and bear 
the soil pressure. 

Mineral filler consists of 
Sandy-gravel soil 
Stone chips 1-6 cm, and 
Crushed stone 7-25 em. 

The layer of stone chips shall be executed per the drawing in the Design. ThiS layer is to be laid above the drainage pipe. The minimum layer 
height shall be 30 cm. Stone chips function is to protect the pipe from concentrated pressure of the crushed stone filler. Thus protected, 
perforated pipe is safe and can bear the pressure of the crushed stone fill er. 

The function of the crushed stone filler, grain size 7-25 cm, is to ensure hardness of the ditch both to receive and to bear the compressive 
force of the surrounding terrain and underground water The significant function of the crushed stone filler for the ditch is to f'acilltate 
draining of wakr. 

Mineral grains which of the stone chips and crushed stone fillers are composed of, shall be resistant to the effects of water and the effects of 
chemical constituents of chlorides, nitrates, and nitrites. Besides, mineral grains of crushed stone shall haw compressive strength that 
exceeds 100.000 kPa, which is necessary to avoid crushing of stones upon the execution of filler 

Stone chips filler shall be built-in compaction-free by filling and planning. 

Crushed stone filler shall be built-in by filling and manual spreading of stone grains as to fill in the cavities and openings in the ('iller The 
filler needs not to be compacted. 

The filler behind the retaining wall shall be executed in sandy-gravel soil material. The grain size distribution of mineral grains shall be 
continual. l'niformity coefficient of sandy-gravel soil shall be c" Co 4, and Curve coefficient C, 1-3. 

Measuring 
Actually executed quantity of works shall be measured by cubic meter (m') approved by the Engineer. 

Payment 
Actually executed quantity of works shall be paid per Contract prices for I m'ofexecuted works. 

I I 1.5 Compressed Clay Plug at the End of Ditch 
Each either collecting or draining ditch shall be mandatory closed by clay plug per the Design The function of clay plug is to prevent break­
through of surface waters and small particles into the drainage. 

Clay plug shall be executed of hard clay of ('[ classification with addition of optimal quantity of water per standard Proctor Te,1. 

Measuring 
Actually executed quantity of works shall be measured in cubic meters (m') approved by the Engineer. 

Payment 
Actually executed quantity of works shall be paid per contract prices for I m" of executed works 1m" 

II 1.6 Geotextile 
Scope and Content of Works 
Geotextile shall be placed at the perimeter of the ditch 

Geotextile functions are: 
separation of natural original soil from the drainage fill; 
ensuring undisturbed circulation of underground waters from the natural original soil into the ditch; 
preventing of suffusion of small particles from the natural original soil due to measuring of underground water level. 

Prior to placing geotextile, the terrain shall be leveled, and weeds, large stones and sharp rocks removed, as well as larger recesses filled 

Geotextile shall be placed as to form an overlap between the strips that are to be joined. Overlaps shall be length wise secured by small piles 
of filling material placed at each I to 2 m to avoid moving Geotextile stTips are sewn in such a way as to have ends to be joined placed face 
side to face side and bent in the width of 100 mm, provided that seam runs parallel with the edge of joined surfaces at the distance of SO mm 
from the edge. Seam hardness shall be 50% of geotextile tensile strength. 

After having been joined, geotcxtilc is laid in the ditch and then the ditch filling with drainage material commences. 

Receipt of Geotextile 
Upon unloading of geotextile rolls on the site it is necessary to check their quantity, as well as whether they correspond to the technical 
specifications provided by the Design 
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Keeping of Geotextile 
II is of utmost importance to ensure protection of geotextile from damage prior to placement. The product is delivered factory packed and 
protected and it shall be necessary to check whether the protection is damaged, and if damaged, the damages should be repaired. It is 
particularly important that the geotextile is UV and moisture protected. Geotextile, specially unwoven, when exposed to moisture absorbs it 
in some cases up to the rolls softening point. which makes impossible checkup of weight and placement of geotextile under low 
temperatures. It is also necessary to keep geotextile free from mud as if otherwise their filtering features would be diminished. 

If geotextile gets damaged, the damaged pans shall be removed. 

(!ualit) Assessment Criteria 

Geotextile rolls shall be laid out in such a manner to facilitate their inspection and samples taken for laboratory tests . 


Each roll shall bear the following data: 

Name of manufacturer; 

Commercial name; 

Method of production; 

Raw-materials composition; 

Mass per area unit; 

Nominal thickness; 

Product size and weight in roll. 


Besides general inspection. the mass per area unit is inspected in the field with the precision up to 10 g/m2. 

All other tests are performed in the laboratory and sha ll fulfill the following nonns: 

normal thickness; 

pore size; 

filtering capacities; 

CBR penetration; 

Tensile strength; 

Sliding in soil. 


The samples are taken from each particular roll and all tests sha ll be made in accordance with IGS norms. 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the Engineer. 

Fxecution of Works 
lieotextile rolls have we ight that mainly varies from 75 to 150 kg. Light weight rolls shall be placed manually, while the heavier rolls shall 
be placed by mach ine . 

Measuring and Payment 

These works are measured per square meter of geotextile approved by the Fngineer. 

The works are paid per unit price per square meter of actually performed works . 


t I 1.7 Execution of Bored Piles with Large Diameters 
Item description 
Bored piles shall be applied with deep founded supporting structures when the slip layer is at 5-6 m' from the terrain surface. It is then that 
they achieve their full effectiveness. Retaining structures of bored piles rece ive soil horizontal soil pressure and transfer them in the depth 
beneath the slide layer into the unmoved parts of the terrain. In order to properly execute the structure of bored piles, the Contractor shall 
strict ly adhere to the Design and below listed special technical conditions subject to the approval of the Engineer . 

Met hod of Piles Execution 
Prior to execution of bored piles. it shall be necessary to execute the following preliminary works: execution of access road and plateau for 
work, for the needs of delivering, installing and operating of drilling equipment. placing of reinforcement cages and for the access when 
concreting The plateau shall have the width of 5-7 m', and the road 3-5 m' Longitudinal elevation of the finished road level shall not excel!d 
15%. The pavement on the road and plateau shall be executed of high quality materials like gravel, broken stone, stone, etc 

Bored piles of design given diameter shall be executed per Design plans both horizontally at the designed distance and vertically per the 
leve ls spec ified in the Design 

Pile diameter shall be defined by outer pipe diameter. Possible diameter increase that might occur when concrete is poured sha ll not be taken 
into consideration for the payment of executed works . 

The execution of piles both during the excavation and execution of concrete works should be followed by casing, which might be partial or 
complete or may not exist when wo rking in stones. Complete casing prevents sliding of small and big soil particles from the drill hole walls 
or eliminates larger sca le movement of land which could further cause closing of drill hole. Partial casing is feasible with bored holes 
executed of hard cons istency clay, soft rocks (marlstone. cement rock , shale, fl ysch, etc.). With hard rock masses (sandstone, limestone, 
dolomite, etc .), it is possible to execllte bored hole without casing. 

The tec hnology of execution of bored piles shall consi st of three main phases: excavation of bored hole (boring); execution and placement of 
reinforcement cage and production and placement of concrete, i.e. pile concreting. 

In practice, bored PileS can be executed either wi th ex tended or non-extended base. Generally, there is no need to widen the pile base for 
retaining structures, with dominant effects of horizontal forces, because there is no static need and widening itself is technologically hard to 
execu te. This is only possible in clay so il. Widening of pile base, when executed, is generally done up to the double pile diameter. 

Pik excavation , for bored piles for retaining structures, as we have already mentioned, can be with partial or complete casing. Complete 
casing is more frequently applied. The order of execution of works, Ilrstly an excavator (drill) and hydraulic pipe oscillators are brought to 
the spot of pile execution . Tolerances for deviation from the designed coordinates, vertical pile axis, shall be within the limit of 1-2 cm. 
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Together with placing the plant on the pile location, it shall be necessary to check up and ratify the verticality of wagon (drill) and telescopic 

rotary drilling device. Vertical tolerance allows for 1-2%. 


As to commence drilling, it is required driving home of auxiliary pipe (guide frame) in the length of 2-4 m', which serv~s to secure pile 

position and direction . It is from the driven home guide frame (auxiliary pipe), that the excavation and transportation of excavated soil is 

performed. A protection steel pipe is placed in thus prepared borehole, which serves to secure further excavation. Simultaneously with 

progressing of excavation (drilling), protection pipe is sunk by torsion oscillation alternately to the left and to the right, by hydraulic pipe 

oscillator. The pipes are added during drilling up to the bottom of the drill hole in accordance with progressing of drilling process. Drilling 

and removing of material from the bore hole is performed through the pipe. 


Drilling and removing of material is performed by spirals for so ils of constitution (dust and clay) and by buckets (scoops) for loose soi ls 

(sand, gravel) and slurri.:s. Th~ bottom of pipe casings shou1.d progress faster than drilling, particularl y if performed in slurry and loose so il s. 

Thus the break through of so il underneath the bottom of pipe cas ings is prevented. Drilling is executed when the designed bottom is r.:ached, 

which is checked with two to three successive measuring tests of bore hole height by volume tape. The precision of m~asuring IS I em. 


Equipment 

Machinery and equipment for high quality and effective execution of works on bored piles shall include excavator with adequate tools . 

protection pipes, hydraulic pipe oscillator for rotary oscillating of protection pipes to ease their sinki ng in the ground, crane for extracting 

protection pipe and lifting and placing reinforcement cage, as well as equipment for contractors concreting. 


Excavators or dredgers for drilling (excavation) of bore holes are the basic machines that are used for the execution of bored piles . The 

excavators servc for excavation in protection pipc. Lxcavators should be 

.:quipped with adequate tools, like spirals or buckets, extenders, chi se ls, etc. These tools are mounted on the telescopic rotary systems of the 

basic excavator and constitute a technological umty for pile excavation (drilling). 


For temporary placing of protection pipes, i.e. bore hole casing, steel pipes are used that oscillate by means of hydraulic oscillator, as the 

separate plant complete with standardized pipes and couplings. rhe length of protection pipe should be equal to pile length . The maximal 

pipe length is 20 m' lfthe pipe length exceeds 20 m', the pipe sha ll be extended. The pipes arc extended by specia l mechanic couplings that 

provide axial and torsion hardness, as well as water-tightness at the spot of extension. 


Contractors concreting is performed by means of contractor pipe with the diameter of 200 mm, complete with extensions and coupl ings. 

Preparing and transporting of concrete is done by traditional equipment. 


Piles are concreted by contractors procedure. Concreting shall commence by lowering of contractors pipe at the height of 20 cm from th e 

bore hole bottom. During concreting, contractors pipe is being withdrawn per the pace of increasing the level of concrete in the pile . 

Contractors pipe , hall be sank in concrete at least 2-3 m during pile concreting. The diameter of contractors pipe IS most frequently 200 
' 
mm. The contractors pipe is made of extensions each of 1-3 m' in length . The extensions are connected by couplings or threads. Tremie is 
placed at the top of the contractors pipe to facilitate better rece iv lOg and feeding of concrete mass. The tremie is fixed at the beginning of the 
bore hole and has the volume of 100 liters. 

Concreting procedure of contractors type with bore hole casing shall be performed in synchronized manner so that withdrawal of protective 
casing corresponds to the increase in concrete level prov ided that a concrete column of 1-2 m' remains in the pipes. 

The pipes are removed from the ground in the following manner: 
airtight lid is placed at the upper end of the protection pipe; . , 
air under 2 atmospheres pressure is let into the put and it activates the device for rotary oscillation; 
the pipe is lifted by crane; 

Thus allowing for relatively fast removal of protection pipes from the ground Long protection pipes are removed in parts depending on the 
number of couplings. Shorter protection pipes are removed upon completion of pile concreting. 

Inlet of pressurized air in the protection pipe has multiply beneficial 
makes easier removal of protection pipes from the ground ; 
the holes made by removal of protection pipe are filled in thus realizing the full contact between concrete and surrounding land: 
Concrete is poured under pressure wh ich increases its compactness. 

Materials 
Concrete components like mineral aggregate, cement , ","ter and agents shall fulfill the conditions of a world wide recognized norms for 
making high quality concrete for this type of work, in full compliance with the requirements of the Design and these Technical Specifications 
and subject to the approval of the Engineer. 
Each component material used for making concrete shall be attested before use and later during execu tion works checked up in the manner as 
prescribed by the adopted norm. The Contractor shall propose the norm that component materials for concrete are to fulfill both for the test 
prior to commencement of works and for the control check up. The Contractor's proposal sha ll be subject to the approval of the DeSigner 
and the Engineer. 

Concrete Llsed for bored pile shall be of the class (MB) as stipulated by th.: Design. Concrete quality is determined per one of the world wid~ 
recognized norms which will be adopted prior to commencement of works. The Contractor shall propose a norm to be used for making and 
building-in of concrete, as well as for quality control of concrete. The Contractor's proposal shall be subj ect to the approval of the DeSigner 
and the Engineer. The piles are concreted by plastic concrete which quality shall correspond to the adopted norm. 

Round (GA 240/360) bars and ribbed bars (RA 400/500) shall be used for the reinforcement of bored piles . The reinforcement works shal l be 
done per plan from the Design. Main reinforcement shall be ofnbbed bars, while stirrups and other st ructura l or bonding reinforcement may 
be of round bars. 

Reinforcement cages for bored piles shall have the following features: 

Internal rings which are placed at I - 1,5 m' of the pile height and serve as structural supports of vertical sted bars (pile main 
reinforcement) . Vertical bars are welded to internal ring minimum on 50% of joints. 
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The main vertical reinforcement calcu lati on is stat ic calculation of pile bearing capacity, taking into account the loading acting on the pil e. 
The length of vatical reinfo rcement sha ll be equal to pile length and increased for the height of pile cap (beam), if such beam exists in the 
supporting structure. 

B~am hangerls tirrups on drilled piles are spiral and are welded to minimum 50% of joints. They are of reinforcement steel with diameter per 
Design normall y 8 or 10 mm . Beam hangerlstirrups trave l is provided by the Design and should be observed. 

Centralizers or fenders serve to center pile rei nforced cage. They are steel metal sheet or steel reinforcement. They are welded to main 
vertical reinforcement at adequate spacing and per adequate sequence. Centralizers exceed the size of reinforced cage for the thickness of 
protection layer of concrete in compliance with accepted norm for reinforced concrete . 

Reinforced cage shall be placed, centered and fixed into dr illed hole, protected by steel pipes, upon the completion of drilling and clearing of 
bore hole, directly before pile concreting. Placing of reinforced cage shall be performed by cranes. Reinforced cage may be executed in full 
or partially, if extended, by overlapping per regulations of the accepted norm for reinforced concrete. 

Work Log 
During the execution of piles, each pil e shall be described in the minutes the ty pe of so il to be drilled shall be stated as well as appearance 
and the level of underground water, other obstacles, if any. Bes ides the afore mentioned, the log should also record the time of 
commencement and completion of works on piles , lower pipe height level, reinforcement level, commencement and completion of 
concreting, the quantity of built-in concrete, etc. 

The Contractor shall be obliged to keep complete documentation on execution of each particular pile. 

All works and all documentation shall be subject to the approva l of the Eng ineer. 

Measuring 
Measuring of the quantity of actually executed pil es sha ll be made in linea r meters (m') The designed pile length may be changed subject to 
approval of the Engi neer and Designer. 

Payment 
The Contractor shall be paid fo r the quantity of actually performed works, i.e. completely built-in piles per the Design per ml The price shall 
include compensat ion for supply of all materials, plant and equipment, necessary labor for the execution of bored piles per the Design. 

Testing of pik bearing capacity shall be paid in accordance with the Contract signed by and between the Employer and the Contractor and 
subject to the approval of the Engineer. 

II 1.8 	 Execution of Pile Cap (Beam) 
Pi le Cap (beam) shall be executed in high quality reinforced concrete (RC). Pile Cap (beam) has the function to connect piles of retaining 
structure Into a whole. Uneven soil pressure alongside retaining structure is more evenly distributed on the piles by means of pile cap (beam). 
Thus the structure is not exposed to concentric loading which adds to her integrity . 

Method of Pile Cap Execution 

Pile Cap (beam) is to be executed over bored piles. The concrete used for execution of pile cap (beam) shall be of high quality . Concrete 

class (CC) is determined by the Design and shall be observed . Formworks for pile cap (beam) sha ll be made before concreting, in accordance 

With the sizes provided for in the Design. Formworks shall be made of hard timber or metal structure, properly fixed, as to avoid its being 

deformed due to weight of concrete 


It is possible to execute pile cap (beam) reinforcement ei ther on the spot or in re inforcement workshops and then transport it and place on the 

site. The reinforcement shall be placed in all respects per the Design Reinforcement RA 400/5 00 or GA 400/500 shall be used as determined 

by the Des ign. Stirrups and other structural reinforcement may be of GA. The reinforcement of pile cap (beam) shall be connected to pile 

reinforceme nt on each contact point. 


Static wise, the pile cap (beam) is continuous girder, therefore during the execution of works attention should be paid that work breaks are 

made at favorable spots (approximate on the spots where bending moments equal zero). 


Concret ing shall be done in layers of maximal thickness of 40 cm. Concrete shall be compacted by adequate vibrating devices which are to 

be subject to the approva l by the Engineer. 


It is poss ible to remove v"rtica l formworks in 4-5 days upon the completion of concrete works, while the horizontal is to be remov~d in three 

weeks upon the complet ion of concrete works. Preferably, the concrete shall be cured upon fonnworks remova l, up to 28 days from the date 

of concret ing. 


Expansion Joints sha ll be placed on the spots as determined by the DeSign. They shall be executed in the manner as determin ed by the 

Des ign . 


Concreting shall be executed in the manner anticipated by one of world-wide recognized norms and in full compliance with the requirements 

of the Des ign and these Technical Specifications Norms are proposed by the Contractor and are subject to Engineer 's and Designer'S 

approva l. 


Equ ipment 

Concrete shall be made in concrete plants equipped with weight-feeders of componential materials (mineral aggregate, cement, water, 

agen ts). Mixing ti me shall be suffic ient as to allow for production of uniform concrete. Transportation of concrete from the plant to the 

building-in spot on site sha ll be done by mixer-trucks and shall not exceed 60 minutes. 


Concrete sha ll be compacted during plac ing by adequate vibrating devices of sufficient power, as to achieve compacted built-in concrete. 

Thi s is achieved by select ing among vibrating devices (like pervibrators, platvibrators, etc) on the site subject to Engineer's approval. 
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Section II : Structures 
Materials 
Componential materials for concrete like mineral aggregate, cement, water and agents shall fulfill the conditions of a world wide recognized 
norm for mixing high quality concrete for this type of works. Each componential material that is used for concrete production shall be 
previously attested and, at later stage during the execution of works, check-up tested in the manner determined by the adopted norm. The 
Contractor sha ll propose the norm for the componential materials for concrete mixing which is to observed both in the prior testing and 
control testing during the execution of works. The norm proposed by the Contractor shall be subject to both the Engineer's and the 
Designer's approval. 

The concrete of which the pile cap (beam) is made shall be of the class stipulated by the Design. Concrete quality is determined in 
accordance with one of the world-wide recognized norms, which is to be adopted prior to commencement of works . The Contractor shall 
propose the norm to be adhered to when mixing and pouring concrete. as well as when controlling the concrete quality for the approval of the 
Engineer and the Designer. 

The reinforcement of pile cap (beam) shall be of round bars (GA 240/360) and ribbed reinforcement (RA 4001500) . Reinforcement works 
shall be done per schedu le provided by the Design Main reinforcement sha ll be of ribbed bars while stirrups and other structural or bonding 
reinforcement sha ll be of round bars. 

Measuring 
Measuring the quantity of built-in pile cap (beam) sha ll be done in cubic meters (m' ) of works actually performed and approved by the 
F:ngineer. 

Payment 
The quantity of actually executed works i.e. completed pile caps (beams) together wi th formwork s per the Design shall be paid per 
contracted price for I m' to the Contractor. The price shall represent the compensation for supply of all materials, plant and equipment, the 
price of labor required for the execution of pile helrnet per the Design 

11.2 	 Drainage Slabs of Single-Grain Concrete 4-8 mm 

11 .2. 1 Description 
These slabs are made of high quality single-grain gravel as to ensure satisfactory water-tightness (K 'o I 0 to 10mls) 

11 .2.2 Quality of Basic Materials 
The requirements of Technical Specifications Sub-Sectlun 8.2 shall apply 

11 .2.3 Execution of Slabs 
The mix of 250 kg of cement per cubic meter of concrete with wlc factor in the interval 0.50 to 0.60 shall be used for the execution of slabs. 
Compacting shall be done manually in moulds and anent ion shall be by all means paid to avoid the decrease of slab' water-tightness. 

11.2.4 . 	 Measurement and Payment 
The calculation shall be made per cubic meter of concrete approved by the Engineer and the price shall include all materials. execution and 
erection within the structure. 

11.3 	 Smaller Size Structures - Pipe and Box Culverts 

II J.I 	 Description 
This item includes execution of smaller-size structure of the opening up to 5,00 m' and they are : 

Pipe culverts opening of 1-2 m. of prefabricated pipes to be concreted on the site in all respects per the details of the Design, with; 
Box culverts with the opening of I - 5 m' by concreting on the site. 

The execution shall include all excavation works, strutting. execution of formworks, mounting and placing. i.e. filter execution together with 
overall supply of materials and prefabricated elements. as well as all other necessary for the execution of works. All works shall be done in 
accordance with the Design and these Technical Specifications and subject to the approval of the Engineer. 

Frame culverts are identical by form and struct ure to sma ll er-s izL' beam system bridges . 

I 1.3.2 	 Materials 
Concrete shall comply with the requirements of Technical Specitications Section 8 on concrete quality . 

The reinforcement also shall be complied with conditions of the reinforcement regulations hereof 

The formworks for prefabricated elements shall be executed as to avoid deterioration from the sizes of prefabricated elements in serial 
production, as well as to secure smooth surfaces upon the removal of formworks . 

If anticipated by the Design, filter materials like stone, wedges by the structures and insulations, shaJl fulfill the conditions hereof 

11.3.3 	 Execution of Works 
Excavations shall be performed in accordance with the Design and the Contractor 's instructions and subject to the approval of the Enginee r. 
The form of excavation shall be adjusted to the detailed drawing from the Design and the terrain conditions. Excavation category shall be 
determined per types of earth material (G.N200) 

Excavations shall include all addi tional works like strutting, transporting of excavated material. water pumping. 

Prior to placing base courses of concrete, gravel or sand , the height levels should be re-determined. 

Concrete is reinforced by reinforcement per the Design and Rules BOOK on concrete and reinforced concrete. Attention should be paid when 
placing concrete that all reinforcement is covered by concrete at all sides and that the Design anticipated thickness of protection layer is 
achieved. 
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Section 11: Structures 
An extensive cure and protection should be performed in accordance with the conditions hereof, for the tirst 7 days from concrete pouring 

Concrete qual ity is determined by concrete class in acco rdance with the Technical Specifications Section 8. 

Placing of concr~te pipes for culverts (concrete class 20), i.e. placing of individual pipe parts on fresh concrete base class IS shall commence 
on the downstream side with cast culwrt end on previously prepared base. Cracked pipes and damaged elements shall not b" used. When the 
pipes, which have been prev iously cleaned and sprayed with water, are placed they shall be lined by concrete class 20 ifso anticipated by the 
Design. Concreting of foundati on and cul ve rt 's end is executed in co mpli ance with the requirements on concrete works, as well as concreting 
of culvert inlet and outlet. 

11.3.4 Measuring 
The excavation is measured as wide excavation by m\ of actuall y executed works in original natural soil per sizes from the Design up to th e 
subsoil height level , and as foundation excavation ifbe low the above mentioned height le ve l, and as approved by the Engineer. 

'\ The culverts are measured per ac tual length in meters alongs ide the bonom of the pipe and as approved by the Engineer. These lengths 
include inlets and culvert ends. 

Frame cul ve rts are meas ured per actual length in meters as approved by the Engineer. 

;" I U.S Payment 
A11 wo rks are calculated per contracted unit prices Unit price shall cover complete culvert execution. 

11.4 Retaining Structures of Soil and Plastics - Lining Free 

11 .4.1 Item Description 
The retaining structures of so il and plastiCS are structures bo th fine-grained and coarse-grained soil and of geo-synthetics (woven geotextile 
or geo-net). 

Bearing function of this stnucture is overtaken by int erac tion between the so il and reinforcement, meaning that th e friction that appears in 
reacti ve zone orthe structure, between the reinforcement of plastic material and soil, keeps the structure in stable condition. 

Retaining structure of soil and plastiC should satisfy the conditions of ex ternal stability (stability to the rotary and translational movement , 
allowed st ress at the contact of soil and I'oundation, settin g of structure and plinth sliding). The retaining structure shall also fulfill interior 
stabili ty conditions (soil compressive force shall be for 1,5 times lo wer th an co mp ress ive forc e between the soil and geo-synthetic, both 
globally and on vertical segments). 

11.4 .2 Work Technology 
Retaining structures of soil and plastic are constructed over already prepared subsoi l in accordance with the conditions for execution of 
roads' subsoil. Prepared subsoil is covered by the "clean" la yer of sa nd-g ravel soil or crushed stone 0-30 em, whieh is 10-30 cm thick . Then 
the first layer ofgeotextile is applied over which a la yer of soi l (fine-grained an d coarse-grained) is spread, leveled and compacted. When the 
first layer is compacted according to the regulations, then it is co vered by geotextile, minimal 100 m' 

Then the second layer is executed, i.e. geotextile is laid tirst whic h over ano ther layer of soil is spread, leveled and compacted. This schedule 
of works shall be adhered to, starting from the bottom and progress ing to the top of the structure, i.e. schedule of successive placing 
geotextile (reinforcement) and execution of embankment layers. Embankment shall be constructed per technical conditions for road 
embankments. 

I 1.4 3 Materials 
Th e reinforceme nt used with these types of structures is woven geotextil e, or geo-net of polyvinyl alcohol (PVA), 
po lypropy lene (PP) or polyethylene (PE). 

polyester (PES), 

Orientation va lues of main mechanical characteristics of tenSil e strength (~I. ) and max imum dilatation (c) of geosy nthetic for these types of 
structures arc woven geotex tile and geo-net of polyester, polypropylene or pOlye th ylene : 

pzc. 40 - 300 kN/m' , and the dilatation at the top tensil e strength is c< 15% Geosynthetic that is ap plied on reta ining structures of soil and 
plastic shall be res istant to ultTa-violet ra ys (UV) . If geosynthetic fa il s to be resistant to UVrays, the s lope of the embankment shall be 
protected by topso il. For top so il stability , it shall be necessary to use plastic subgrade of hi gh-density polyethylene (HOPE) 16-18 mm thick 
wh ich receives tensile force of minimum 3,00-3, 50. kN/m' . Plastic subgrade shall be fixed to the road embankment by plastic wedges of 
HOPE of 70 cm in length that are laid in <check-mat> pattern at the distance of 70- 100 cm . A layer of topso il mixed with grass seeds is 
placed between the embankment slope of geosy nthetic and plastic subgrade. 

::!i' The so il used for the structure shall possess the following geo-mechanical characteristics: 
y> 18 kN /m' ; $ > 25' ; and that the soil is not polluted by chemically aggressive agents to geotextile as well as that the presence of slurry 
particl es is less th an 4%. 

11.4 .4 Quality Control 
The quality of treated subso il shall be checked by one of world-wide acknowledged norms for: 

Determining so il moisture; 
Determin in g so il bulk density; 
Determining modulus of soil volume chang~. 

Subsoil com pac tion shall be determined per standard Proctor compaction test 
Natural original fin e-g rained and coarse-grained soils with the embankment height not exceeding 2 m) in height , 100%. 
Natural original fine-grained and coarse-grained soils with the embankment height exceeding 2 m I in height . 95%. 
Tests shall be mad e at each 50 ml oftrcatcd subsoil. 
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Section II: Structures 

The quality of executed embankment layer shall be checked by one of world-wide acknowledged norms for: 

Determining soil moisture 

Determining soil bulk density 

Determining modulus or soil volume change. 


Fine-grained material like clay, dust shall fulfill the compaction condition per standard Proctor procedure E= 600 MN/m' : 

For the embankment layers of below 2,00 m' from the finished height level 95%. 

For the embankment layers up to 2,00 m' below the finished height level 100%. 

For coarse-grained soils like sand, gravel, the modulus of soil volume change Mc ·~ 600kPa. 


The compaction of embankment layers shall be tested at each 50 m: by two tes ts from close locations that will give the same results. 

The quality of geotextile shall be proved by testing tensil e strength and elongation (dilatation) at peak strength as well as resistance to I'V 
rays with one of registered institutions for this type of jobs. 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the Engineer 

11.4 .5 Measuring 
The quantity of executed retaining structure of soi l and plastic appro\cd by the Engineer shall be measured in two ways: 
- in m' of actually executed embankment, and 

in m' of placed geotextile. 

11.4 .6 Payment 
The payment for retaining structure of so il and plastic shall be made per actually executed quantities for the embankment as well as for 
supplying and placing geosynthetic per unit price stated by the contracted bill of Quantities 

11.5 	 Geotechnical Prestressed Ties 

11.5. I Description and Scope of Works 
The works included hereof consist of supply of material s, labor, plant. equipment and the execution of all necessary operations All specific 
preliminary works like scaffolding, water-supply, electricity suppl y, etc, shall be also included All works shall be in full compliance with 
the Design, these Technical Specifications and subject to the approval of the Engineer 

11.5.2 	 Execution of Works 
Execution of Borehole 
Bore holes for ties are executed with casing in the slope: anticipated by th" Design. Drilling method shall be harmonized with geotechnical 
conditions of the terrain, which have been defined by prior examination works . All materials through which the bore hole passes through are 
identified and recorded in the Work Log. On the basis of the established profile . the length of tie or road-stead zone will be possibly 
corrected. Corrections in respect of the Design shall be .;xclusi\(!ly made by the Designer or Engineer. The position and slope of bore holes . ) 

shall be in strict compliance with the Design. Finally, the bore hole is water Oushed upon completion. Drilling mud usage shall not be 
allowed when executing bore holes for geotechnical works. 

Building in of Anchors 
Already prepared tie, whose structure and bearing capacity is complied With the Design, IS upon wa ter flushing inserted in the bore hole. Any 
changes on the tie could be only made with Des igner's consent. After the tie is inserted into the bore hole, protection pipes arc remo ved . 
Injecting of tie, road stead zone, shall be made by cement-water mix With addition of contents that increase the volume. The composition of 
injection mass/compound is determined by the Design depending on rock mass and force in the tie and shall not be changed without prior 
consent of the Designer 

Injecting shall be performed under small pressure and shall last until injecting mass reaches bore hole outlet. The part of ti e exposed to 
elongation-prestressing is protected by special structure. When mass hardens, which is determined by laboratory tests, then it shall be 
proceeded to tie prestressing. Prestressing is performed in several cycles, which are precisely detailed by the Design . The ti e is found 
correct, if deformation-free during straining. After prestressing, tie-head is fixed and subjected to protection against corrosion. Part of tie 
whereon elastic deformation is applied is injected and tie-head is covered by concrete per the detail of the Design . 

Protection against corrosion completes the works on tie execution. 

The data on method of execution of works and used materials IS recorded in the Work Log, which shall be maintained by the Contractor and 
the Engineer for eventual submission to remain with the Employer. 

Attests for all used materials shall be handed-over to the Employer through Work Log. 

Measuring 
In principle, the tie length shall be determined by the Design on the basis of examination works and Design requirements. However, under 
complex engineering-geological conditions, the tie length is determined after the bore holes have been executed . Thererore, the quantities to 
be paid for are determined on the basis of actually executed works approved by the Lngineer. 

Payment 
The payment shall be made per contracted unit price for linear meter of tie. The price shall cover all material , usage of plant and equipment, 
all work operations until the tie completion. Testing of tie bearing capacity. if anticipated by the Design, shall be paid separately and shall 
also inClude.: all labor, material and equipment. 
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11.6 	 Gabion retaining structure 
Gabions ar~ retaining or lining structures for receipt ot' soil pressure, made of wire or plastic cages of different sizes and filled with broken 
stone. 

Method of Gabions' Execution 
Gabions shall be placed on the leveled earth base cleared from weeds, stumps and other elements that might damage the net with 5% incline 
to the slope of the terrain. A layer of broken stone or gravel 5-10 cm thick is placed over thus leveled earth base, which serves as cleaning 
layer Instead of clean layer of mineral soils, it is possible to place non-woven textile, which in this particular case has separation function, 
meaning it protects gabion from penetration of fine-grained soil (dust, clay) into its mass. 

Wire or plastic cages (boxes) where in broken stone is placed, shall be of sizes as stipulated by the Design, normally 1,00xO,50x2,00. It is 
necessary to execute a diaphragm (partition) in the cage center, if the cage length is 2, 00 m' The cages are made of hexagonal or square 
steel net with double thread of steel wires with tensile strength of 550 N/mm2 

; dilatation at elongation is 10%. The wires have diameter of 
2,4, 2,7 and 3,0 mm and they are galvanized by 275 - 290 g zinc per m', or steel wires galvanized by Galfanalloy of 95% zinc, 5% 
aluminium and "Mischmetall" (mixed metal) alloy lI'so required, both wire types may be PVC coated as additional protection against 
chemical effects, if exposed to polluted or aggressive environment. The edges of gabion cages are reinforced by galvanized steel wire with 
diameter that is higher than the diameter of gab ion net wire. Stainless steel or galvanized steel rings are used to horizontally or vertically 
connect gabions as well as the sides of gabion cages. Ring diameter is 3, 05 mm and it is galvanized by 280 glm' zinc. The rings are placed 
either at horizontal or v~rtical distance of 20 cm by manllal of hydraulic device, specially manufactured for this type of job. 

Gabions are anchored per schedule provide by the Design detail. Anchors are made of the same steel net, which quality is described in this 
item on gabion cages. 

The filler used for gabions shall be crushed stone whose minimal grain size should exceed the size of cage wire mesh. The density of crushed 
stone filler for gabion shall be min. 60%. Crushed stone used for gabion filler shall fulfill physical and mechanical conditions anticipated 
hereof Final/top gab ion filler shall be tine grained stone as to provide as smooth as possible upper gabion surface. Also, the top gabions 
filke shall be placed 50 to 75 mm above the top of the net as to facilitate setting due to gabion own weight. Filled case /cage shall be closed 
and the lid shall be tied by wire or steel rings. If the cage is made of plastic, ties shall be made by plastic thread. Gabions are to be made on 
site 

Specially, if thus required by the Design, gabions shall be cross or longitudinally tied/connected by reinforcement of 6 mm in diameter. 
Horizontally, the reinforcement shall be placed at each linear meter of gab ion width, and vertically at each two meters of gabion length. 

HOrizontal wise, gabions shall be placed in sllch a manner as to avoid overlapping of vertical joints of the layers, i.e. vertical joints of one 
layer shall be at the center 0 the gabion of the other layer Gabion cavities should be filled with natural materials like clay and dust which 
would further facilitate seedlllg of grass or bushes that would stabilize gabion structure. The space between gab ions and embankment slope 
shall be filled with earth and brok~n stone compound, diameter 1-6 cm, in the ratio of I 10 as allow for plants to take better root. 

i'quipment 
Hand tools for cutting of galvanized steel wire, or sheradized steel wire shall be needed to make cages for gabions, as well as a device to 
connect sides of gabion cages, or to connect gab ions. The tools to be used to make plastic gab ion cages arc tongs, ruler, needles, etc. 

Cages are to be filled both by loader and manually. 

Vlaterials 

The t'ollowing materials shall be needed for gabion production: 


The net of hexagonal steel wire, double folded, with ultimate strength 550 N/mm' , at the elongation of 10%, galvanized with 275-290 g zinc 
per m2 or steel wire galvanized by Galfan alloy of 95% ZIl1C, 5% aluminium and "Mischmetall"(mixed metal) alloy. Both nets, if required 
by the Design, may have PVC coat 1,00 mm thick. The edges of gabion cages and diaphragm shall be reinforced by galvanized steel wire of 
the same quality as for net wire, but with higher diameter 3,20 mm. The sides of gabion cages shall be connected, as well as internal ties, by 
steel rings with diameter 01'3,05 mm, galvanized by 280 g/m' zinc or by wire of the same quality which of the cage net is made of. Instead of 
steel nets, Plastic polyethylene (PE) nets of high density (HOPE) may be used instead of steel wire nets, with square wire mesh size 8-10 cm 
or hexagonal wire mesh size 10-12 cm. The sides of plastic cages and internal cross connections shall be connected by plastic thread, 3xO,6 
mm thick. 

Crushed stone grain size 10-25 cm, for cage filler, shall fulIlII the following conditions 

volume mass with cavities 22 kN/rn' , 

water absorption min, 1%; 

compressive strength in water-saturated condition min. 100 MPa; 

Resistance to moisture and frost M-50, per one of world-wide acknowledged norms. 


Reinforcement shall be of geosynthetic polyester (PET) net or polyvinyl alcohol (PVA), which shall possess basic physical-mechanical 
characteristics: 


ultimate strength P7 ~ 50 - 300 kN/m'; 

dilatation at peak strength £ ~ 6-12 % 


In concrete case, geosynthetic net per the Design shall be used. 

Connecting reinforcement to lining concrete blocks may be executed in two different ways: 

direct connecting; 

Indirect connecting 


Direct connecting understands placing of reinforcement directly into concrete block, This is possible, if geosynthetic net of polyvinyl alcohol 
(PVA) is used as reinforcement. This net is resistant to pH values, 9 for concrete, and therefore it is possible to directly anchor the net onto 
the concrete block, as provided for by the Design 
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Indirect connecting shall be necessary if geosynthetic polyester (PET) net is used which is not resistant to pH values of concrete and 

therefore indirect connecting shall be used as provided for as a variant by the Design. 


The Contractor shall select one of the two proposed ways of connecting reinforcement to concrete block and submit hi s proposals for the 

approval of the Designer and the Engineer 


Measuring 

Measuring the quantity of executed gabions shall be made In cubic meters (m ") ofactually performed works approved by the Engineer. 


Reinforcement of geosynthetic net which is actually placed shall be measured separa tel y in m' 


Payment 

The Contractor shall be paid for the quantity of actually executed works, i.e. completed gabions per the Design, per contracted price for I m' 

The price shall represent the compensation for supply of all materials (net of galvanized wire or plastic, crushed stone, broken stone, etc) 

and the price of labor needed for execution of gabions per the Design . 


11.7 Water flows control 

11.7.1 Excavation 

11.7. 1.1 General provisions 
Excavation includes excavation, loading and tran sport to th e disposal area or place determined by the Engineer, unloading and arrangement 
of disposal areas. 

Excavation shall be carried out to the lines, slopes and dimensions given in the Final Design or to the lines, slOPeS and dimensions approved 
or instructed by the Engineer. Overbreak beyond these lines shall not be considered for the payment except the overbreak or additional 
excavation that may be approved by the Engineer 

All operations that the Contractor plans to carry out on the excavat ions must be stated in the programme for these works which is to be 
submitted to the Engineer for the approval , at least 30 days before the commencement of the works. Material, equipment and labour for the 
stated operations shall be subject to the approval of the Engi.neer The Engineer has the right to deepen and enlarge anticipated excavations, 
to change slopes of excavation and to make all necessary changes in order to ensure the required quality of the excavation or construction 
material. All excavations that the Contractor carries out beyond the approved dimensions and levels defined in the design or not approved In 

written by the Engineer shall not be accepted tor payment, and the costs of filling works, which are to be carncd out according to the filling 
specifications, are to be paid by the Contractor. 

Within 10 days from the reception of the excavation plan, the Engineer shall issue written approval or rejection, partly or completely, of the 
Contractor's proposal. In case of rejection, the Contractor shall submit a new excavation plan . 

No excavation should start without the previous approval and signing of the mentioned plan by the Engineer The payment for excavation 
shall be done according to the unit rates for I m3 stated in the Bill of Quantities. 

During excavation works, working areas are to be kept dry and the measures and method that the Contractor takes in order to fullill this 
condition must be fully in accordance with the design and appro\'ed by the Engineer and they must han: no negative effect on the 
surrounding area. 

11.7.1.2 Approved overbreak 
Approved overbreak is overbreak which, according to the Engineer's opinion, is an inevitable result of bad material , and is not caused by 
negligence or carelessness of the Contractor. Additional measuring shall be carried out for the approved overbreak and it shall include 
unstable material which did not fell off by itself, but needed to bc removed mechanically or manually during the cleaning. 
For those quantities which are beyond theoretic excavation lines defined by the drawings or beyond excavation lines determ ined by the 
Engineer, the Contractor has right to request payment as per same prices stated in the Bill of Quantities. These pric.;s include costs of 
loading, transport and disposal of material. The Contractor shall immediately submit applications for payment of costs for overbreak caused 
by inevitable break and sliding of material to the Engineer who will establish causes of overbreak and decide whether the overbreak may be 
considered as approved or not. Only the Engineer is competent to decide on causes of o\ · ~rbreak. 

11.7.1.3 Disposal areas 
Material not suitable for constnlction or left after excavation shall be disposed. Disposal of excavation material shall he carr ied out in the 
areas proposed by the Contractor subject to approval by the Engineer, in principle in the areas of the existing depressions. In case of 
necessity, the Contractor may carry out temporary disposal of excavation material, in other places subject to approva l by the Engineer, 
which are usually in already expropriated areas. On completion of works, when there is no more need for temporary disposal of excavation 
materia l, the Contractor is obliged to transport all or the remaining material to the permanent disposal areas and bring temporary disposal 
area into the previOUS state arranging it in a way to be agreed with the Engineer. Material disposal shall be carried out in such way that 
disposal areas are always drained and planned. Slopes of disposal areas, as well as disposal areas by themselves, must be stabi le. 
Arrangement of temporary disposal areas shall not be paid separately but included in unit rates tor excavation . 

11 .7. 1.4 Excavation of channels and river beds 
Unlined part or the profile 

Unlined part of the profile shall be excavated fully in accordance with dimensions and slopes defi ned in drawings. If stability conditions, or 
some other conditions require that, the Contractor may propose to finish the excavation to th e different dimensions and slopes and request 
the approval of the Engineer. Surpluses or shortages in quantities resulting from these changes may not have effect on offered unit rates for 
channel excavation. 

Lined part of the profile 
Special attention shall be paid to prevent overbreak of material on the bottom and slopes (lver which channel lining will be placed. In places 
where natural terrain line is beneath the channel bed, channel bed is to be filled up to the lining base in the same way as it is specified for 
filling and compaction oCthe channel embankment. 

" 
" 
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In case of ordinary excavation, channel excavation is to be carried out from the lining foundation, as it is shown in drawings or as it is 
specified, in order to provide required lining thickness. 

On those sections where underground waler is present, which is to be established by the Contractor, part of the profile that is to be lined shall 
be excavated so that the space is left between the excavation surface and lower side of the lining. This additional excavation of channel lining 
is to be filled with drainage material selected in accordance with the Design and subject to the approval of the Engineer 

Overbreaks of excavation surfaces resulting from bad structure of material in which excavation is carried out, shall be filled with the 
selected material as directed by the Engineer 

Measuring and payment 
Measuring and payment for channel excavation shall be made to the excavation borders given in the drawings, borders defined by these 
specifications or borders approved by the Engineer 

On those sections where ordinary excavation of profile which is to be I ined is carried out, measuring of excavation, except the one 
anticipated in this item, shall be made to the line of the lower side of lining. 

In those places where additional excavation for placing drainage material is required, measuring of excavation shall be made to the line 
parallel with the lining, 0 10m under the lower side of the lining. Costs of filling this lining excavation shall be included in unit rate for one 
slJuare meter, given in the Bill of Quantities for I ining base preparation in the areas with high level of underground water 

Measuring for payment of excavation of unlined part of the channel profile shall be made to the excavation borders and slopes shown in 
drawings and as approved by the Engineer, taking into consideration the following: 

If excavation is carried out in material that can be excavated exactly to the defined borders and slopes, excavation is to be done exactly to the 
m~ntioned borders and slopes up to which measuring for payment shall be made. Any overbreak beyond these borders shall not be accepted. 

If excavation is carried out in material that contains large boulders or large pieces of debris, excavation is to be done to the excavation 
borders and slopes shown in drawings or those approved by the Engineer 

Measuring for payment shall be made to the anticipated borders and slopes, and in cases of overbreak caused by bad structure of material 
which is subject of the Engineer's decision, measuring for payment shall be made to the excavation lines. 

Payment for channel excavation shall be made per unit rates for one cubic meter, given in the Bill of Quantities for ordinary excavation and 
excavation of channel in rock. Unit rates shall include work of machines and labour, transport of excavated material to the embankment or 
disposal area not more than 150 m away from the excavation place, water pumping or drainage as well as any other work required for 
keeping excavation in good condition during construction works. 

11.7.1.5 Excavation 	from the borrow pits 
G~neral provisions 
If the excavation does not provide sufTiclent quantity of necessary material for filling, the Contractor shall establish place from which 
additional material is to be procured and request the approval of the Engineer. Material is to be taken in such way that the smallest possible 
agricultural area is destroyed. Surface of borrow pits is to be left reasonably even, and subject to approval by the Engineer. 

Where it is necessary, in order to prevent accumulation of' standing water, borrow pit holes are to be drained by open channels to the full 
satisfaction of the Engineer 

Measuring and payment 
Measuring for payment of material taken from the borrow pit shall be made in the excavation place. Measuring for payment of borrow pit 
excavation shall be made only in those quantities that are necessary and as approved by the Engineer. Paying for the excavation material 
from the borrow pit shall be made per unit rates given in the Bill of Quantities for borrow pit excavations. Besides excavation costs, unit rate 
shall include costs of borrow pit dramage. 

11.7.1.6 rxcavation 	for structures 
ExcavatIOn for structures is to be carried out to the excavation borders and slopes shown in drawings or as approved by the Engineer. 

'Jotwithstanding excavated quantity, measuring for payment of excavation shall be made only to the above described borders and subject to 
the approval of the Engineer 

rxcavation for abutments of bridge or other structures lying out of the channel profile, if it has not been required from the Contractor to canry 
out these excavations before the channel excavation, are to be considered as excavations for structures, but they shall include only necessary 
excavation out of the normal channel profile and they will be measured to the borders described within this item. 

If it has been required from the Contractor to carry out these excavations before the channel-bed excavation, all required excavations shall be 
considered as excavations for structures and shall be measured to the designed, required borders. This applies in cases of deck bridges 
construction, before excavat ion of channel, which is obligatory on flat and unoccupied areas (costs of scaffolding shall not be charged). 

Excavation for culverts and other structures below channel-bed if this excavation is done before excavation of channel, all necessary 
excavations below tcrrain surface between vertical surf'aces at the beginning and at the end of the structure, including all necessary 
excavations upstream and downstream from the structure, shall be considered as excavation for structures. 

If waste material is found in foundations of structure it shall be excavated to the depth that shall be approved by the Engineer in order to 
enable filling of material suitable for base, and measuring shall be in accordance with this item. 

If this excavation is carried out after channel excavation, excavation out of required normal profile shall be considered as excavation for 
structures, and it shall be measured to the borders of the channel. 
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Excavation for foundations of structure shall be carried out to the level shown in drawings, or those approved by the Engineer. The 
Contractor shall prepare stnlcture 's foundations providing firm base for concrete structures. Bed and slopes of ordinary excavation on which 
concrete is to be pl aced are to be manually dug to the specified dimensions, and in that way prepared surfaces shall be, if necessary, watered 
and compacted with appropriate tool in order to get finn base for concrete. 

If in any place of ordinary excavation overbreak is done below the specified fou nding level, it shall be fill ed with adequate material 
compacted fully in accordance with these speci fica tions. 

If this overbreak is done by the Contractor's mis tak~.. or by any other reason , except if it was instructed by the Engineer. the overbreak shall 
be filled , as stated above, and at the expense of the Contractor. 

If the Engineer inst ructs add it ional excavation, and in order to remove bad founding material, measuring for payment shall be made to the 
ordered depth and dimensions, and payment for filling and compacting shall be made in accordance with the provisions ot' these Technica l 
specifications 

If overbreak is result of the Contractor's mistake. or any other reason, except if it was instructed by the Engineer, the overbreak shall be 
fully filled up to the required level with concrete of same quality as anticipated concrete structure, and at the expense of the Contractor. 
including costs of hi s wo rk and material. 

If it is necessary, material provided from "xcavation for structures shall be used for filling arou nd the structure or for construction of the 
embankment. Otherwise, it shall be u~ed for filling of connecting beds and depressions or dist ributed, subject to approval by the Engineer. 

Payment for excavation fo r structures in ordinary excavation or in rock shall be made according to the unit rates given in the Bill of 
Quantities. OITered unit rates for excavation for structures in ordinary excavation shall include all the costs of work and material , water 
pumping and dramage, and any other works necessary to keep excavation in a good condition during construction , as well as transport of the 
excavated material to the di stance of 150 m 

11.7 .1.7 Transpo rt 
One kilometer cubic meter (kmlm3) of transport is defined as one cubic meter of excavated material transported km out of the borders 
wi thin which transport is not being paid, since it is already included in the unit rates . That border shall be 150 melers. 

Payment for transport shall be made on ly for the excavated materials that are necessary for forming bed-channel and other embankments for 
fillin g of old beds and other depressions, as well as for excavated and disposed waste materia ls which is decided to be transported beyond the 
border of 150 m. 

If it is not anticipated otherwise, payment of transport of material for filling around the structures shall not be made. 

Measuring and payment of transport shall be made as it is described here, notwithstanding the method and type of equipment used for 
excavation and transport. 

If the material is taken from excavation of bed or channel and used for filling or di sposed to the disposal area within border of 75 m, 
including the area left and right from the cha nnel centre line, transpo rt length is to be measured along the channel centre line from the center 
of material bulk in excavation to the center of material bulk in place of filing or disposal 

If the material is taken from the borrow pits located within 75 m, including the area left and right from the channel centre line, transport 
length is to be measured along the channel centre line from the center of material bulk in excavation to the center of material bulk in place of 
filing . 

Notwithstand ing the actual length of transport, the upper length of transport shall be di stance meas ured along the channel centre line between 
the normal projection on the channel centre line of center of material volume in excavation and normal projection on the channel centre line 
of material volume in place of filing 

If the material is taken from the borrow pits located more than 75 m away from the channel centre line. transport length is to be measured 
along the shortest possible route, which is to be determined by the Engineer. and that is from the center of material bulk in excava tion to the 
center of material bulk in place of fillin g. 

If the material is to be transported to the disposal area located more than 75 m away from the channel ce ntre line. transport length is to be 
measured along the shortest possible route, which is to be determmed by the Engineer. and that is from the center of matenal bulk in 
excavation to the center of mater ial bulk in place of di sposal. 

In measuring of quantities of material for the purposes of transport payment. vo lume of material for transpo rtation IS to be measured in 
excavation and as approved by the Engineer. 

Transport length shall be measured in units of 50 m. 

Payment of transport shall be made according to the unit rate per kilometer given in the Bill of Quantities. 


11.7.1.8 Tolerances and quality of finishing works 
The Contractor is required to perform works on excavation so that he immediately continues with wo rk after excavation , which means 10 

synchronize works in order to prevent moistening, sliding, ditching, loosening or any other degradation of quality of surfaces on which 
excavation is completed and filling did not yet started. 

The Engineer shall instruct , at the expense of the Contractor, removal of damaged parts of completed excavation and filling of those parts 
with filling material 

Approval by the Enginee r for the excavation is to be made after definite preparation of excavation surface, in naturally damp, fresh . compact 
state, after removal of any loose material. Approval for the excavation is to be carried out parallel wi th survey ing of surfaces or the 
completed excavation, and the Contractor is not allowed to continue with furth er wo rk until he receives wrillen approval for the excavations. 
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The Engineer shall instruct additional deepening or widening of excavation in parts where specified dimensions were not achieved before 
issuing any final approval. 

1172 Fi[[ing 

[ [.7.2.1 Genera[ provisions 
Dimensions and tolerances 
The Engineer shall instruct a[[ necessary corrections of excavation or embankment or any other modifications during construction works in 
order to adjust the structure to the real conditions. 

The tolerance for filling, in respect to the [evels given in the Design and obligatory for the Contractor, shall be 0.05 m, or as otherwise 
directed by the Engineer 

If deviation from the mentioned tolerances is found, the Contractor is obliged, at his own expense, to make necessary corrections, remove 
incorrectly executed 1I[[ing and bring inadequate parts into the right condition as determined by the Engineer. 

Maintenance of embankment 
The Contractor has obligation to maintain outer surfaces of fi[[ in the same condition as on completion of works and a[1 until works arc 
finally accepted by the Engineer A[[ changes that occur during the mentioned period, including the damages, the Contractor is obliged to fix 
and bring filled areas into the previous state at his own expense. 

Method of execution 
The Contractor shall submit for the approval of the Engineer, at [east one month before the commencement of works, his programme of 
works where he proposes phases in embankment construction, method of construction for each phase and equipment for construction. 

Transportation and build-in equipment must be submitted for approval by the Engineer. 

Build-in may start only after the Engineer issues approval for the surfaces prepared for 1I[[ing of the next layer. 

In construction of the embankment with section in cut and tI[[, it is necessary IIrst to remove topsoil on the entire surface of excavation and 
embankment, and then follows excavation, embankment construction, trimming of the entire slope of the section, top-soiling and grass 
seeding. 

Topsoi[ing ofvlsib[e surfaces of the embankment shall be done by using topsoil material disposed along the embankment. 

Slopes and crowns of'the embankment shall be covered with topsoil material in layer of [0 cm. Topsoi[ that remains shall be distributed over 
both Sides of the embankment. 

Topsoiled areas are to be grassed with a mixture of selected shrubby grasses so that the grass cover undertakes function to protect surface 
layer from erosion. 

Grassing shall be performed in accordance with the agro-technlca[ measures and by adding fertilizer in quantity of200kglha 

Calculation shall be made per 1 m2 of topsoi[ed and grassed surface. 

Temporary access roads 
Fina[ works on access road shall be performed in accordance with description given in the Design and subject to the approval of the 
Engineer. 

Subject to the approval of Engineer, the Contractor may use existing roads or cut temporary roads. 

On completion of works, Contractor sha[[: 

a) bring the existing roads into the previous state or bet1er 

b) level and plough temporary roads In order to bring area to its previous purpose 


All such reinstatement works shall be completed to the satisfaction and approval of the Engineer. 


Costs of the work on roads are included in prices for permanent works (excavation, fil[ing, concrete .. ) 


Testing and control 

A[[ testing and control shall be completed in accordance with Section I of these Technica[ Specifications and as directed by the Engineer. 


Compacting equipment 

Considering used material, Contractor shall choose most appropriate equipment for compacting, such as, for example, manual vibrating 

rammers. 


The manual vibrating rammers are to be used where there is no access for the machines and they must have vibrating deck weighing at [east 

30 kg. Type and number of these rammers is to be submined for approval by the Engineer. 


The Contractor is obi iged to timely submit his proposal for type of compacting equipment to the Engineer. 


[[.7.2.2 Execution offi[[ing and protection around structures 
Genera[ 
Detai[s of specillcations for material incorporation are as delined in the Design, these Technica[ Specillcations and as determined by the 
Engineer. 
Measuring for payment shall be made per m3 of the material incorporated (compacted) in filling and as approved by the Engineer, where unit 
rate includes a[[ works on excavation, transport within [50 m, placing in [ayers, moistening and compacting. 
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Section 11: Structures 
The Contractor is not en titled to ask for any reimbursement of costs above the offered unit rate for any work related to the dry ing of material, 
such as spreading and turning over in order to speed the process of drying , nor he is entitled to ask for reimbursement of costs resulted from 
delay caused by need to dry the material. 

Preparation of surface for fillin g 

The surface of terrain under all fillings shall be ploughed forming open rills of depth not smaller than 0.20 m from the natural leve l of terrain 

surface, and distance between them shall not be greater than 1. 00 m. In places where terrain is inclined, berms shall be constructed as it is 

shown in cross sections. 


Prior to placing of the first embankment layer, it shal l be necessary to rough the base in depth of ~ cm, moisten it to the optimal moisture, 

and if it is too wet it shall be dried to the spec ified moistu re as desc ribed In the following item. 


In places where soil composition under embankment is not sui table for foundations, as determined by the Engineer, the Contractor shall 

remove that material to the depths and border established by the Engineer. The removed material shall be disposed as described in this item 


Measuring for payment of costs caused by remova l of material not suitable for foundations base shall be made onl y to the depths and border 

approved by the Engineer, and payment shall be made according to the unit rates given for the ordinary ditch excavation in the Bill of 

Quantities. 


Except costs of removal of material not suitable for foundations base (m2), costs of all other wo rks described in this paragraph shall be 

included in the unit rates given in the Bill of Quantities for the ordinary ditch excavation (m" 


Moisture of material and compacting 

During incorporation, material shall have uniform moisture adeq uate for compacti ng. During construct ion, in case of non-cohesive materials 

or poorly cohesive materials, the Contractor shall provide systemati c wat~ring in order to achieve better compacting results. In case of 

batches with higher percentage of fine fractions (se mi-cohesive material), moisture of fine fractions sha ll be near to the optimal. from -I % to 

~ 3% of water content acco rding to the standard Proctor. Density of material filled sha ll be at least 95% of dry volume weight obtained by 

standard Proctor's test. Incorporation of mater ial wi th compacting sha ll be done in layers of 2) cm. 


All works shall be subject to the approval of the Engineer 


Fillin g around structure 

The Contractor shall execute filling around all structures, to th e lines shown in drawings or as determined by the Engineer. From case to 

case, the Contractor shall establish type of materi al to be used for filling and method of filling and subm it hi s proposals for approval by the 

Engineer. Fill ing material shall be taken from excavation for structures, channel excavation or from borrow pit. 


Limit for filling amount depends on sequence of works execution. 

In the place where structure was built before excavation of adjacent channel sections, The Engineer shall determine the limit for the amount 

of filling around structure above the terrain level to the minimum req uired for protection of st ructure, performed with or without compacting. 


In the place where structure, except for the culvert and other structures above channel, was built after excava tion of adjacent channel 

sections, filling around structure, including parts of normal channel fill with in filling borders arollild structure, shall be carried out as fi ll ing 

around structure with compacting, and it shall be measured for payment in accordance with the provisions of thi s item and subj~ct [ 0 the 

approval of the Engineer. 


Measuring for payment of fill ing around structures shall b~ made to the approved borders of executed excava tion for structure, and onl y 

those quantities that are really incorporated within borders establ ished for payment shalJ be calculated as approved by the Engi neer. 


Except for already anticipated, measuring of filling around structure above terrain level shall be made to the dimensions and slopes shown in 

drawings or those detennined by the Engineer. 


Filling of unapproved overbreak arrised during excavation for structure shall be performed at the cost of the Contractor, in accordance with 

the provisions of this item, and without any right to request reimbursement. 


If it is not shown different in drawi ngs or decided otherwise by the Engineer, filling shall be carried out in a way described in this item 

Filling and compact ing around and above the mentioned structures shall be performed in accordance with the following: 


o 	 Filling and compacting around and above pipes of these structures shall be done to the surface of terrai n or to the level of 0.8 m 
above the top of the pipe. Under terrain surface filling and compacting shall be done to the full width of ditch. Filling and 
compacting around watertight rings shall be done up [0 the le ve l of 0.80 m above the top of th e rin gs, at width of 0.60 m on eac h 
side and to the slope of I. I. 

o 	 Where position of sloped concrete wa ll s or decks is such that they are partly above the terrain surface, and if it is necessary, as 
determined by the Engineer , to place concrete wall or deck directly on ground base without use of double sided formwork, the 
Contractor shall construct compacted embankment whose shape and dimensions present suitable base for th~ sloped concrete wall 
or deck. 

o 	 Measuring for payment of filling around structure With compacting shall be made to the borders shown in drawings, described In 
thi s item or determined by the Engineer. Payment for compacting shall be made per unit rate given in the Bill of Quantities This 
price includc:s onl y compacting work described in item 4.2.7.3 and it shall be added to the unit rate for filling around st ructu re 
without compactin g, given in the Bill of Quantities Payment for filling around structure with compacting shall be made per unit 
rate which presents sum of two above mentioned unit rates. 

11 .7.2.3 Subsoi l preparation 
Thi s work refers to the natural original so il on which construction of embankment is performed. 

The wo rk includes compacting, and poss ibly digging up for the purposes of drying or moistening of natural soil in thickness defined in 
design, approximately 30 cm . 
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In case that the composition of soil - subsoil of embankment is such that it is not possible to carry out direct construction of embankment on 
It (saturated soils, muddy soils, soils of organic origin and similar), it shall be necessary to prepare the subsoil before constTuction of the 
embankment, that is to take remedial measures in a way defined in design or in any other way determined by the Engineer. 

Prior to filling, cleared and leveled base SOl - subsoil shall be compacted in accordance with the followmg conditions: 

Description 

a) Natural original soils of cohesive materials, designed 
embankment is not higher than 2.00 m 

b) Natural original soils of cohesive materials, designed 
embankment is higher than 2.00 m 

c) Natural original soils of non-cohesive materials, designed 
embankment is not higher than 2.00 m 

d) Natural original soils of non-cohesive materials, designed 
embankment is higher than 2.00 m 

e) If density test on non-cohesive materials is done with a 
test plate, same condition shall be applied as for 
embankments of corresponding height: 

-for mixed materials with 20-30% of stone materials 
- for mixed matenals with 30-50% of stone materials 
- for mixed materials with more than 50% of stone materials 
at optimal or near moisture 

Minimal required degree of 
density accord ing to the 
standard Proctor's test 

100% 

95% 

100% 

95% 

Mc ~ 25-30 MH/m2 

Mc ~ 30-35 MH/m' 
Me ~ 25-30 MH/m' 

For coarse-grained crushed stone materials (grain size over 150 mm) and mixed materials, density test may also be performed by using 
volume methods if necessary and subject to the approval of the Engineer. 

Embankment height is height trom level of prepared subsoil - base sOil to the level of roadbed formation (subgrade), at the lowest part, or to 
the level of embankment crown (dam). 

Tests shall be done at every 1000 m2 of prepared subsoil, or as otherwise determined by the Engineer. 

11.7.2.4 Structural embankment "SE" 
If the material in construction place does not meet stated requirements. material for this embankment shall be provided from the borrow pit 
sU~Ject to approval by the Engineer. 

Grain size curve shall be between limit lines shown in the appended diagram. 


Organic content shall not exceed 5% 


Cohesive or non-cohesive material may be used in construction of this embankment. 


Compacting shall be carried out by machines in layers up to 25 em, in compacted condition, while compacting around concrete structures 

shall be carried out manually in layers up to 15 cm. 


Spreading in layers shall be manual or by bulldozer, depending on available working area. Compacting shall be carried out by vibrators, 

rollers or manual rammers. Hydraulic compacting may be carried out in case of non-cohesive materials (sands). 


For cohesive materials, density in place should be 95% of standard Proctor's test with variation of moisture compared to the optimal from ­
I % to +3%. Moisture of incorporated material should be unitorm. Surface of previous layer shall be rough up to depth of 5 cm and moisten 

before placing next layer. 


In case of non-cohesive materials, minimal achieved density should be 70% of relative density. 


In the areas where design anticipates compacting only by machine passing, this may be achieved with 4 passes of bulldozer in layers up to 

0.5 m. 

All works shall be completed to the full satisfaction and approval of the Engineer 


11.7.25 Waterproof embankment "WPE" 
If the material in construction place does not meet stated requirements, material for this embankment shall be provided from the borrow pit 
subject to the approval of the Engineer 

lirarn size curve shall be between limit lines shown in diagram of definition of grading of embankment. 

"Atterberg's" limits­

Flow limits: 25 :S LL :S 45 

Plasticity index: 5 :S IP :S 20 

··Darcy ' s" coefficient of water permeability should be max K ~ 10'5 cm/sec. 


Organic content shall not exceed 3% . 
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Minimal density should b~ 95% of standard Proctor's test with variation of optimal moisture from -1% to +3%. MOisture of incorporated 
material should be uniform. Test shall be performed on quantities of200 m3 of incorporated material and not less than two tests per structure 
shall be done. 

Compacting shall be carried out by machines in layers up to 35 cm, while compacting around concrete structures sha ll be carried out 
manually in layers up to 15 cm. Surface of previous layer shall be rough up to depth of 5 cm and moisten before placing next layer. 

The embankment is constructed in layers of thickness of 0.20 m to 0.35 m. Thickn~ss of layers depends on type of machine used for 
compacting Optimal thickness of layers shall be establ ished by test compacting on trial section. Each layer shall be compacted to the 
required density. Density test is performed over modulus of compressibility defined for thi s embankment Ms c, 50.000 KN /m' whi ch IS 

controlled alier compacting of each layer by test plate at every 50 m of constructed embankment 

All works and materials shall be tested for full compliance with these Technical Specifications and to the full satisfaction and approval of the 
Engineer. 

Transport of material is to be made over already constructed and compacted part of embankment. During excessive rainfalls moving across 
constructed embankment shall not be allowed. 

Compacting of end lines of embankment shall be ca rried out by using light rollers or manual equipment. During execution of works, it shall 
be necessary to prevent sliding of material on al ready constructed parts of embankment and slopes must be protected from erosion caused by 
rainfalls. Damaged parts of slope shall be repaired and material shall be incorporated in a same way as in permanent works. It is necessary to 
achieve required density of Ms:50.000 KN/m2 . Compacting shall be performed equally over the entire width and length of the embankment . 
Compactness of material must ensure required water permeab ili ty. 

Results of circular deck test shall not depart more than 5% from allowed. All control tests and test results shall be submitted for the approval 
of the Engineer. 
Embankment slopes shall be compacted upon remova l of all remall1ing material located out of the embankment section 

11 .7.3 Stonework 

11.7.3. 1 General provisions for stonework 
Stone used for regulation works shall be provided from the quarry and sha ll fulfill following conditions 

o 	 Size of stone material depending on type of works sha ll b~ in limits defined by design curve of stone grading 
o 	 stone sha ll be resistant on abrasion and frost, with pressure resistance not smaller than 100 "l/mm2 
o 	 to have cert ificate for this type of works . According to the certificate it shal l have 35% of weight loss after 5500 revolutions, and 

frost resistance shal l be satisfactory (according to JUS 8.88. I). 

For construction of lining larger stone sha ll be selected having dimenSIOns defined by design which is to be corrected by hammer corrections 
on site. Each stone shall have required thi ckness Corrections shall not be larger than 2 cm. 

11.7.3.2 	Sand and gravel base for stone lining 
For sand and gravel base, filter layer, for stone lining natura l sand-gravel material shall be used. Material for stone lining base shall fulfill 
condition that grain size does not exceed 50 mm and that is within limit curves shown in design diagram for limit curves. Spread ing IS carried 
out in layers in accordance with the design dimensions. 

Measuring for payment is made per number of m3 of material incorporated in base and as approved by the Engineer. Payment shall be made 
per unit rates given in Bill of Quanti ties . Price includes excavation works, transport, unloading, construction, compacting. base preparation 
and other. 

11.7.3.3 Protection of bank and bed by stone mound 
For protection of s lope and bed of regulated channel by stone mound only solid and compact stone sha ll be used, pers istent on frost and in 
water, and in accordance with size shown in design diagram for stone mound. 

After transport to incorporation place, stone shall be unloaded, rough calibration (manual and mechanical) sha ll be done in order to form 
constant inclination of slope and finish grade of regulated channel bed. 

Measuring for payment shall be made per m3 of calibrated stone and as approved by the Engineer. 

Payment shall be made per unit rate given in Bill of Quantities. 

11 .7 .3.4 Crushed stone lining in cement rendering 
Securing shall be carried out by using stone with measures and dimenSions shown in drawings . For securing construction , stone r ~s l s tant on 
atmospheric conditions and frost shall be used, which is defined by JUS 8.B.8 044 , JUS 8.B.8 001 and JUS B.B.8 013 standards. Minimal 
pressure resistance of stone sha ll be 100 MN/m2. Measuring shall be made per m3 of incorporated material. 
For protection of beds, minimal diameter of stone shall be 25 cm 
After unload from transport mean , stone shall b~ manually calibrated and II1corporated. 

Stone lining in cement rendering, ratio I :3, by cyclopean method of construction, shall be constructed from calibrated crushed stone of 
polygonal calibration, and stone calibration sha ll be made in a way that thre~ conn~ctions are connected approximately in one point. Each 
part shall be placed in bedding of rendering and all contact surfaces shall be filled with renderin g, Construction stone sl1 all be compact, non­
hydroscopic and resistant on hammer impacl, without lode, abrasion and frost resistant. The Cont ractors proves quality of stone by certificate 
issued from the authorized organizatiQn . Separate parts shall have approximately same size with minimal rest edge 113 - 112 of thickness 111 

the upper part . Joints shall not be wider 01'2 cm, wh ich is to be achieved by using hammer and awl. Visible surface sha ll be s~parately treated 
and may have roughness up to +- 3 em which is tolerable. 

Paving of lining shall be carried out in lines, and joints or longer sides shall be placed vertical to water now. 
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11.7.3.5 Construction and securing of thresholds 
Fixed thresholds shall be constructed from crushed stone on base in accordance with 6.2, if otherwise is not stated in the Bill of Quantities. 

Stone used in construction shall fully comply with the specifications for regulation works. 

Thresholds securing shall be also carried out by using crushed stone for hydro technical works . Work shall be done by machine, except for 
the final part which is performed by hand. Work shall be performed in dry conditions. Lining thickness is as shown in drawings. 

11.7 .3.6 Variations , tolerances and quality of executed works 
Finished surfaces shall be in accordance with the designed ones. Allowed variations from designed dimensions for machine work are +/- 10 
cm, and for fine planning +/- 3 em. 

11 .7.3.7 Gab ion structures 
Construction of stabilization thresholds and reno mattress linings 
Construction of these thresholds and mattresses shall be performed on locations anticipated by design along regulation sector and from 
crushed stone of dimensions from specifications given in the item that follows. Stone shall be plac~d manually into the pr~pared gabion 
boxes without processing or treatment, and according to dimensions given in design. 

Parallel gabion structures and reno mattresses 
Wire cases - gabions shall be delivered in joints and transported to the construction place in accordance with manufacture's 
recommendations. Cases shall be formed in construction place and 
bonded in hori zontal layers. Cases of each following layer shall be bonded mutually and with cases in previous layer in order to have 
homogeneous unit which tolerates all anticipated loadings and deformations. All connections shall be executed according to details for edge 
reinforcement and bonding of sides reco mmended by the manufacturer, and which, prior to construction, Contractor shall submit for the 
Engineer's approval. 

filling of gabion cases shall be done by material that allows maximal fill mg of perfect volume of ca,c in layers of 30 cm. Constant control of
'. filling shall be carried out in order to avoid pinholes (voids) Filling stone shall have minimal dimensions of 120 mm, average grain size of',' 

190 mm and maximal pieces that allow proper filling of cases. Reno mattresses shall be filled with stone of dimensions from 100 mm to 170 
mm and average grain size of 140 mm. Filling stone shall fulfill n;quir~ments stated in the previous item - construction stone for bed lining 
in respect of required parameter va lues. Stone shall not be fragile , rotten, easily breakable or porous which means that it must fulfill 
durabil ity requirements in the ex isting use conditions. 

Only certil'ied products which comply with standards UNI 3598, BS 105211980, lJS federal Specification QQ-W-461 H, or equivalent, for 
wire characteristics and corresponding ones for galvanizing, shall be used for gabion cases. Prior to delivery to the Site, the Contractor shall 
submit certilicates for the approval of Engineer. For cases, type of net 8x I 0 may be used with wire thickness of 3 mm or equivalent with 
characteristics that provid~ sam.; or better behavior of filled cases under loading. All cases longer then 1.5 m shall be reinforced by 
diaphragms in accordance with manufacturer's recommendations, as well as with wire reinforcements sidelong in angles of shorter sides. For 
reno mattresses , net shall be used in accordance with the same standards for galvanized wire, and type of net 6x8 or equivalent with thickness 
of 2.2 mm. As alternative to reno mat1r~sses, the Contractor may use gabion boxes, but previously he shall submit request for approval of the 
Engineer in order to confirm stability and durability ol'structure in changed conditions. 

11.7.4 Construction of filter lor gabions and reno mattresses 

It is possible to use natural lilter materi al or geotextile in function of filter. 


11.7.4.1 Geotextile shall have following characterIStics : 

I 090 = 0.3 mm l z ~ (dl C<J· / dof' (according to I·:N ISO 12956) 

d",; = 0.2 mm 

do· = 0005 m 

U· = 6.32 

0 ",/d5o = 5.4 

d50 = 0.035 mm 


2.Coefficient of vertica l water permeability K::': I x 10·' cm/s 
3.Friction coeffici.;n t - greater than limit ofsliding surface creation 
4. Tensile strength according to ASTM D4632 minimum 450:'J 
5. Splitting st rength according to ASTM D4533 minimum 180 N 
6. Breaking strength according to ASTM D3787 minimum 180 l\ 
7. Min . rupture ductility 50% according to ASTM D4632 
8. Crack ing strength according to ASTM D4632 minimum 1300 kN/m' ( 190 PSI) 

Prior to delivery to th~ Site, th(; Contractor shall submit cerriticates for the approval of Designer and the Engineer. 

11. 7.4.2 Natural filters 
I\iltural filter layers are defined by filter analysis lor corr~sponding parts of stll.lctures and they are shown in a separate diagram in the Design 

~I 
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12.1. General 

1\. Technical conditions for production, supply and erection of cenain marking elements are described through individual items of these 
works. 

B. Urdering of marking elements shall be based on specifications provided for in the Design and in accordance with these Technical 
Specifications. 

C Execution of individual elements shall be based on SRP norms and detailed drawings from the Design respect ively and in accordance with 
these Technical Specifications. 

L> Positioning and executing of individual marking elements respectively shall be based on the layout plans, cross sec tions and other 
drawings in the Design, as well as on the Work Rules on Traffic Signs and Yugoslav norms and in accordance with these Technica l 
Specifications. 

12.2 Standard traffic signs 

I I Size I Triangular 120 cm, round 90 cm, additional boards 120 x 35 

1.2 Size 2 Triangular 90 cm. round 60 cm, supplementary boards size 60 x 35 
a) Standard traffic signs are in all respects executed per the detailed drawings provided for by SRP norms, under the name, code and 

appearance per the Work Rules on Traffic Signs SRPS.z.S.2 from nO.301 through 309 "Official Gazene of the RS" no. 15/04. 
b) Traffic sign background shall be white per the Work Rules on Road Traffic Signs ("Official Gazette of the RS", no. 3/2002 dated 

01.2004) 
c) Material for the traffic sign baselbackground shall have retro-retlecting features, class HI (high intensity) for the principal/country 

roads R-25 I and for the trunk roads M-22 shall be of class III (diamond grade). 
d) 	 Traffic sign back side including possible reinforcements and all fixing elements shall be protected by artificial resins-based paint in 

dark-gray shade. Back side of the tranic sign, as well as its supporting documents shall be adequately marked per SRPSl.S2.300 
item 7 and protected by weather-proof ing agent/coat. 

e) 	 Trafllc signs shall be protected against damage dunng transportation. Prior to their erection/building-in on the spot, the Engineer 
shall confirm that they are in order. The traffic signs have to fi.i1fill requirements in respect of their resistance to mechanical effects 
and show no signs of destruction or self-separation of tlxed parts, after having been exposed to mechanical effects. 

t) Positioned tranic signs shall be secured from turning and shearin g. 

g) Traffic signs are erected in a manner that allows for deviation of their plane for 3 to 5° to the field from the nonnal to the road ax is. 

h) The position of the traffic sign in the cross section is determined by the Design. If during the execution of works on some micro­


location a need arises to change sign position. it sha ll be specia ll y recorded in the design documentation (as built drawings). The 
conditions lor the erect ion oftraflic sign - position of traftlc sign in the cross sect ion are provided for in the Detail enclosure. 

i) The manufacturer shall warrantee tor sign unchanged quality for at least 5 years from the date of erection, as to avoid extensive 
reflection and reduction of contrast between the sign symbol and the Illuminated background . 

j) The price of standard traffic sign shall mclude delivery and transportation to the place of sign erection, all fixing elements for th~ 
support (reinforcement, bolts, packings and other). as well as sign mounting to the built-in post. 

k) <.Iuality control: manufacturer shall possess at1est for all materials used for manufacturing of standard traffic signs. Quali ty control 
shall be perfonned in accordance with the norm SRPSlC2.300. and subject to the approval of the Engineer. 

I) 	 The manufacturer shall be obliged to put the code on the back side of the traffic sign, according to the Work Rules on Traffic Signs, 
together with the contents either numerical or textual in brackets; if the sign is packed in non-transparent wrappi ng, than the same 
shall be applied also to the wrapping. 

m) 	 Number of erected traffic signs shall be recorded through Measurement Book per offered speci tlcation. The payment sha ll be made 
per piece of erected tra flic sign in accordance With the specltication from the Measurement Book and as approved by the Engineer 
and offered unit price 

Other norms that are used for tratllc signs' 
SRPS.z.S2.300 Road traffic signs - Technical condi tions 
SRPSlS2.300 Cyrillic alphabet of normal width for traffIC signs· Form and size 

All tests shall be completed to the full satisfaction oflhe Engineer and all test results shall be submined tor the approval of the Engineer. 

12 .3 Direction Boards 

12.3.1 Direct ion signs and special signs 

a) Direction signs and special traffic signs are executed per the drawings from the Design. 

b) Direction signs and special traffic signs are manufactured of the materials and in the manner as stipul ated by SRPS.z.C2.300 (Technical 


Conditions - general conditions for execution and examination/testing) 
c) Sign boards of larger sizes shall have adequate reinforcements (stiffener plate). 
d) These signs are placed on supports, which consist ofa single or several parallel vertical supports, or on specia l structures. 
e) Positioned traffic signs sha ll be secured from turning and shearing 
f) The traffic signs boards have to fulfill requirements in respect of their res istance to mechanical effects, as stipulated by SRPS and show 

no sign of destruction or self-separa tion of fixed pans, after having been exposed to mechanical effects. The quality of materials used for 
sign manufacturing shall fulfill the same conditions as lor standard signs The manufacturer shall warrantee for sign unchanged quality 
tor at least 5 yea rs. 

g) 	 Calculation and payment sha ll be made per m2 of sign size, mounted and positioned on site, including ex<:cution of sign and complete 
structure, delivery to the spot of sign positioning, excavatIOn of holes for foundations, execution of foundations and placement of 
supports into foundations, shoulder backfilling, compacting and leveling and subject to the approva l of the Engineer. 

The price for sign board shall include supply, delivery and transportation to the positioning spot, all fixing elements, supports (structure), as well as 
erection of board onto anticipated structure. The above stated price shall also include delivery to spot of placement, preliminary works on the terrain 
and execution of foundations, tool kits for connecting certain elements, board placing and leveling, backfilling of holes, shoulder compacting and 
leveling, as well as the price of rain seal, and the quality control of used materials provided that the calculation is based on the area of the traffic sign 
which is mounted onto this type of support. The price of directional sign or special sign shall include: price for the support, all elements to be fixed 
onto support, as well as delivery of both sign and support, their transportation to the spot of placement, soi l treatment and execution of foundation, 
fixing support for the foundation and tlxing the traffic sign onto support as well as quality control per SRPSl.C2JOO . 

.. 
472/733 

,, " 
, 

-, , 

"' . t : .. 



Other norms that are used for traftlc signs: 

SRPS. U.C4.20 I Latin alphabet of normal \\~dth for traffic signs - Form and sizes 

SRPS U.C4.203 Cyrillic alphabet of normal width for traftlc signs - Form and sizes 
 ." SRPS 2.S2.313 Information signs for traftlc guidance in the intersection zone 

SRPS 2.S2.314 Direction signs and direction boards-Form and sizes 

SRPS 2.S2.316 Direction confirmation - Form and sizes 

SRPS 2.S2.31611 Direction confirmation - Form and sizes-Amendments and supplements 

SRPS 2.S2.317 Information signs - Intersection - Graphic presentation 

SRPS 2.S2.321 Infonmation signs - Name of settlement-Graphic presentation 

SRPS 2.S2.330 Paint for traffic signs 


All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the Engineer 

12.4 Supports 

124.1 Pedestal tubular suppons 

a) 	 Pedestal tubular suppons are manufactured of steel drawn pipe of uniform section and thickness, depending on the number and type of 
signs to be mounted on the suppon, which is stated in the specifications for the suppons 

b) The calculations for suppons shall be made in accordance with wind effects in the zone of the road where the sign is mounted. 
c) The suppons have to be protected against corrosion by anificial resin-based paint or to be plasticized, without painting, in dark-gray 

shade. 
d) Upper side of the suppon shall be rain-protected, that is closed by plastic cork or welded. 
e) All metal pans of the traffic sign suppons and suppon structures for the shown boards and mounting elements shall be zinc-coated under 

hot procedure with zinc coat 60 microns. The suppons shall be protected against corrosion by anificial resins-based paint or plasticized, 
without painting, in dark gray shade. II, 

".tilf) Single pedestal tubular suppon shall be secured fTom tuming by means of staves in the foundation. 

g) Pedestals are placed into, either prefrabricated or cast in-situ concrete foundations. 

h) Foundation sizes shall also be determined taking into account wind effects taking into account the size and the number of signs mounted 


on the suppon. 
i) 	 Suppon length (height) shall be determined fTom the sign position detail in accordance with the sign size and number of signs to be 

mounted on it, required foundation depth and selected method of fixing signs onto suppon. Suppon's extension or shonening, due to the 
slope of the terrain, shall be determined by the manufacturer on the site, or by the Design. 

j) 	 The price of the suppon shall include delivery to the spot of mounting, preliminary works on the terrain and execution of foundation, 
placement ofsuppon, as well as the price for the set l'or connections between support elements. 

124.2 Braced girders/suppons 

a) 	 Braced girders are manufactured t'or traffic signs - direction boards with their overall area exceeding 3m2. 
b) 	 Braced girders and special structure suppons (portal supports) are designed and executed specially, per sign they have mounted on and 

per the basic measures provided for by the traffic deSign. The number of venical suppons and their height are determined by calculation 
based on sizes of the relevant sign, but also the sign position in the cross section on the given location. per attached drawing, shall be 
taken into account, as well as the wind effects on the surface of the relevant sign. They are made of seamless steel pipes of constant 
section, inter-connected by ponable elements into the braced structure. The upper side of the suppon shall be rain protected, that is 
closed by plastic cork or welded. Larger-size sign boards shall have adequate reinforcements (stiffener plates) that secure compactness 
of sign area (sign face). The sign is generally fastened to specially executed suppon by these elements. The manufacturer shall warrantee 
wind-resistance of overall structure. The calculation for sup pons shall be also based on the wind effects in the road zone where in the 
sign is to be erected. 

c) 	 Braced girders are placed into concrete foundations concrete class 30, either prefabricated or cast in-situ, and secured by staves, or 
welded to dug-in steel horizontal slabs (footing). The sizes of foundations and steel t'ootings respectively, as well as the dug depth, shall 
be determined in accordance with the type of structure and wind effects on the given sign location, taking into account the size and 
number of signs mounted onto suppon (generally, in accordance with the sign manufacturer norm). Possible extension oC venical 
suppons and their shonening due to the slope of the terrain, or any other reason, shall be stated by the Contractor on the spot and shall 
ensure that corresponding change of design documentation has been made by the manufacturer of traftic signs. 

d) 	 All structure elements shall be protected against corrosion by machine-applied coat of paint resistant to atmospheric effects in dark gray 
shade, without additional manual painting, or plasticized also in dark gray shade. 

12.4.3 Ponal suppons 

Ponal suppon is specially constructed steel structure frame. Ponal suppon structure shall be separately calculated according to the number 
and size of boards that are to be mounted on the structure, taking into account the wind effects. Portal suppon shall be placed on special 
foundation over anchor footings and sank-in anchor bolts. The foundation shall not sail over shoulder. 
Ponal suppons shall be protected against corrosion by protection coat of aniflcial resins based paint in dark gray shade or by 
galvanizing/zinc coating. 
The manufacturer shall possess statistic calculation t'or both portal and foundations, as well as attests for the materials that have been used in 
execution and placement of portal suppons. 
All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the Engineer 
The price for ponal suppons shall include their delivery and transponation to the spot of placement, preliminary works on the terrain and 
execution of foundations, execution and building in of anchors with threads, set for connecting individual elements, placing and leveling, 
backtilling of holes, shoulder compacting and leveling/planning, as well as quality control of used materials. Calculation and payment of 

Ponal suppons shall be made per piece of built-in structure on site, including sign mounting onto ponal suppons subject to the approval of , 
the Engineer 

~ , 

12.5 Road markings 

Pavement markings serve to mark the pan of pavement designated for traffic from the opposite directions, traffic lanes or pans 01 pavement 
reserved for the traffic of cenain categories of motor vehicles, pavement edges, marking the ~PQts on pave~ t reserved for stopping and 
parking of motor vehicles respectively on the spots where traffic panlclpants have to observe cen~a1m' 
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12.5.1 	 Longitudinal markings - SRPS L.S4.221 through 224 

12.5.1 I Centre line - SRPS U.s4.222 

12.5.1.2 Curb marking,~dge line - SRPS U.S4.222 

12.5.1.3 GUiding lines - SRPS tJS4.223 

12.5.2 	 Road markings across carriageway - SRPS U.S4.226 

12.5.2.1 Sprags/stays and stop beads - SRPS L .S4.226 

12.5.3 	 Other markings - SRPS U.S4.229 through 230 

12.5.3.1 Arrows· SRPS U.S4.229 

12.5.3.2 Fields for traffic direction· SRPS ('.S4.230 

12)4. 	 Application 

a) 	 Road marking is performed in accordance with the location plans from the design, detailed drawings from the location plans and special 
detailed typical drawings. 

b) Widths, colors and trequency of breaks are provided for by the drawings in the Design. 
c) The price of works on road markings is calculated per m2 of marking executed on the surface and approved by the Engineer. The price 

shall include measuring on site. cleaning of carnageway and applying. 
d) Road markings shall be tick-layered and marked in white paint. Executed road markings shall have retro-retlection of min. 

150mcdlluxlm2. 
e) 	 The quality of executed road markings on site shall be veritled and confirmed on trial section subject to the approval of the Engineer If 

it is found out upon completion of works that there is more than 10% of road marking surface with paint layer thickness less than 
minimal determined of(>20mm), the layer shall be re-applied as directed by the Engineer 

I) 	 The warranty period for permanent mark ing shall be two years. 
g) 	 Changing of determined marking forms on carriageway per SRPS norms, like markings' deformations, incorrect execution of marked 

surfaces or inserting new elements shall not be allowed. Markings which are not in compliance with the determined form shall be 
permanently removed. 

h) 	 The duration of the time period during which the traffic flow over the carriageway with applied markings shall be banned shall not 
exceed 45 minutes. 

i) 	 The edges of lines and ligures/forms shall b~ sharp and even and deviation from the designed line shall not exceed 5 mm. Allowed 
deviation from the measurements provided for by the design shall not exceed 5%. It shall be necessary to have contlrmed on the trial 
section that the Contractor possesses the equipment, which can Without any oscillations in operation apply the constant quantity of paint, 
reflecting beads and other required additives as to ensure continual application of the same quantity of paint regardless to the machine 
speed,. 

J) 	 The warranty period for these works shall be at least 12 months. 

12.6 	 Traffic equipment 

The elements of trartlc equipment included hereof are 

12.6. I 	 Steel guard rail 

12.6 	I I Continual stretches of steel guard rail 

SRPS FN 1317-1,1317-2,1317-3 

12.6.1.2 End elements of steel guard rail 

Inclined ends 12 m 

a) The kind and type of steel guard rail shall be determined by the level of holding in accordance with SRPS-EN 1317-1, 1317-2, and 1317­
3. 
Guard rail types· 


N2 (W4) (on loop terminals) 

HI (W5) ( on shoulder) 

H2 (W8) ( on the green area) 

H2 (W4) (on the structure) 


b) All guard rail elements as well as necessary elements for rail mounting shall be protected by hot galvanizing with 60 microns thick coat. 
c) The guard rail is mounted per location plan from the Design and detailed drawings, all in accordance with SRPS U S4.110. and subject 

to the approval of the Engineer 
d) Guard rail end elements shall both volume and length wise correspond to the technical conditions for guard rail mounting provided for 

by SRPS LS4.1 10 
e) Before the guard rail is mounted, the Contractor shall prove guard rail quality by attests presented to the Engineer for approval. 
f) The quality of built-in guard rail elements shall correspond to usual qual ity norms for industrial products. Control tests shall be made at 

each 1000 m of rail to check the quality of baSIC materials. The thickness of anti-corrosion layer/coat shall be tested at each 100 m of 
built-in rail. The elements that fail to correspond to the required quality shall be replaced. 

All tests shall be completed to the full satisfaction of the Engineer and all test results shall be submitted for the approval of the Engineer. 

g) 	 The rail price shall be calculated per linear meter of mounted rail as approved by the Engineer. 
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Other norms used for steel guard rail are: 

SRPS U.S4.100 Guard rails, steel- technical conditions for execution and delivery 

SRPS U.S4. 108 Guard rails, steel- Form and measures 


12.6.2. Reflecting road studs (catadioptres) 

a) Road reflec ting studs are built-in to the rail duct - catad ioptres, which color and spac ing is the same as with direction posts. They are 
install ed on site, as to harmonize their frequency with the frequency of direction signs. 

b) Catad ioptre is of regular shape with galvanized sheet metal body, or with body made of plas ti c or any othe r resistant material which on 
reflecting foils (red, yellow and white) are laid , or of honeycom b structure with each cell having reflecting area 

c) Road reflecti ng studs - catadioptres are mounted on guard rail , tunnel walls, retaining wal ls, on the curb sides and other spots where 
direction posts could not be placed. 

d) Catadiopres' features stated in the attest are checked by control tests. Each 1000th sample is checked. 

All tests inc luding SRPS Z.S2.235 shall be completed to the ful l sa tisfaction of the Engineer and al l test resu lts shall be subm itted for the 
approval of th e Engineer. 

Measurement 

The exact quantity of installed material are determined based on the measurement book and the construction joumal signed by the supervisor, 
in accordance with the Bills of Quantities and as approved by the Engmeer in accordance with the Design and these rechnical Srecifications 

Payment 

The price includes delivery, transport and placing. 

Payment is per placed piece as approved by the Lngineer 

12.6.3 Guard posts 

a) 	 The type and kind of guard posts and their supports are determined by the Designer per SRPS.z.S2.235 . 
b) 	 Guard posts shall be tWO-Sided (they have markings on both sides wh ich are Visible to dri vers) regardless whether placed on one-way or 

two-way lanes. Guard posts shall not be placed on the stretches with guard rails or retaining-lining walls instead catadioptres are 
install ed. Placement of guard posts in the soi l shall be resolved in a manner that facilitates their easy replacement or re-installment, if 
possible by machine, and the guard post that is placed sha ll be secured from shearing, turning or pulling out. Guard posts shall be placed 
in concrete casing, concrete class MB 20, and fixed by crossed steel clips diameter 10 mm. Concrete casings are foundations in the 
shape of hemmed pyramid 30 cm high, with the side of bottom square of30 cm, and the side of upper square 20 cm, dug into earth. The 
shoulder shall be compacted and leveled, after the guard posts have been placed The guide posts shall all ow for mounting of snow 
rods/boards. Possible deviations in execution from the design sha ll be separately determined and changes shall be entered into as built 
dra"'~ngs subject to the approval of the Fngineer 

c) 	 The quality of built-in elemen ts (retro-renecting material and support) sha ll correspond to standard quality norms for Indust ri al products, 
and the manufacturer may refer to corresponding attests and other proofs that verify the 4uality of anticipated element. Guide post 
support shall be made neither of concrete or metal pipes. 

d) 	 Control checks are made at each 100 pieces of guide posts to check the qual ity of basic materials (support and retro-reflecting markings) 
and retro-reflecting markings. 
All tests shall be completed to the full satisfaction of the Engineer and a ll test results shall be submitted for the approva l of the Engineer 

e) 	 The number of built-in guide posts shall be measured as approved by the Engineer. The payment sha ll be made per piece of built-in 
guide posts . The guide post price shall include the support and reflecting road studs, the costs of their delivery and transportation to the 
spot of placement, as well as the price of material and exec ution of foundations with adequate excavation, placement of guide posts and 
prism respectively, digging in and leveling of shoulder 

12.6.4. 	 Direction sign 
is made of pa inted polyethy lene; 
resistant to I ;V rays and weather-sealed; 
in green or blue color, and may be made at request as the case is in the subjec t Design where the base IS yellow; 
With two retro-reflecting foils class II (High lntensity). 

Sizes 
Type 1000 - (1 10m and x'-' 125M 
Type 2000 - 0 20m and X'-' 1.70M 
May be both of open and closed type. 

The subject design uses closed type of direction sign Type 1000 with yellow background as shown on the location plan of the Design. 

Measurement 

The exact quantity of installed material are determined based on the measurement book and the construction joumal signed by the supervisor 
in accordance with the Bills ofQuall tities and as approved by the Engineer in accordance with the Design and these Technical Specificati ons. 

Payment 

The price includes delivery, transport and placing. 

Payment is per placed piece as approved by the Engineer 

12.6.5 Plastic rail "'JEW JERSEY" 

Item descri ption: 



Item includes supply and erection of plastic rail " NEW JERSEY", which serves to close the loop legs that are not in function during the tirst 

phase of construction. 


Technical details: 

The rail is made of polyester, size 800x 1250x550 mm with an openmg for tilling and discharging. The colors used are red and white set in 

tums (red, white) The rails are visible at night because of reflecting strips. 


Their location is determined by the Design , and they are tilled with water as to disable their easy removal. 


Measurement 


The exact quantity of installed material are determined based on the measurement book and the construction journal signed by the supervisor, 

in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the Design and these Technical Specitications. 


Payment 


The price includes delivery transport and placing. 


Payment is per placed piece as approved by the Engineer. 


12 .6.6 Concrete rail "NEW JERSEY" 

Item descriptIOn: 

The item includes supply and erection of concrete rail "N EW JERSEY" which has function to physically close the loop legs that are not in 

function. 


Technical details 

'Ihe rail is made of concrete of adequate cla~s (per regulations). The designed rail is single sided, 80 cm high, 46 cm wide and the length of 

an element is 6 m Concrete "NEW JERSEY" shall have the attests required for this type of rail. 


Measurement 

'Ihe exact quantity of installed material are determined based on the measurement book and the construction journal signed by the supervisor, 

in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the Design and these Technical Specifications 


Payment 

The price includes delivery, transport and placing. 


Payment is per placed piece as approved by the Engineer. 

12 .6. 7 Linear - delineator with vertical barrier 

Item deSCrIption: 
The item includes execution, supply and erection of delineators which serve to divide traffic lanes per traveling directions and direct the 

trallic and under specia l ci rcumstances simultaneously facilitating that vehicles ride over them. 


Delineators are placed with catadiopres and vertical barriers. 


Tec hn ical details 

They consist of three segm ents Central segments (directional) which connect and tie one another, while at the beginning and at the end end 
segmen ts are placed (male and female) Catadioptres made of retro-refiecting material are installed on segments. Delineators are made uf 
high density polypropylene (HDPP) 

Delineators are yellow The sizes of central segment are 988x242x80 . Delineators have vertical directional barr iers at the distance of three 

meters . Vertical barriers are double-sided in red and white color, size I 55x680. 


Fxecuti on and erect ion : 


Lin ea r - delineator is placed per location plan and detailed drawings from the Design. 


Quality control : 


The Contrac tor sha ll prove delineator quality, prior to its placing, by attest, which is to be presented to the Engineer for approval. 


Measurement 

The exact quantity of installed material are determined based on the measurement book and the construction journal signed by the supervisor, 

in accordance with the Bills of Quantities and as apprO\~d by the Engineer in accordance wi th the Design and these Technical Specifications 


Payment 

The price includes delivery, transport and placmg. 


Payment is per placed piece as approved by the Engineer. 




12.6.8 	 Protective Wire Fence 
a) Protective wire fence shall be placed in conformity wi th layout plans of Design along the right-of-way limits, completely as requIred by 

SRPS U.S4.1 02/106/ 112) 
b) Type, shape and measures of the protective wire fence shall meet technical specificat ions ofSR PS l' S4 . 11 2. 
c) Protective wire fence elements shall meet technical requirements of SRPS l! .S4 .1 06. 
d) Protective wire fe nce shall be protected against corrosion as required by SRPS C.S4 . 102. Manufacturer shal l guarantee unchanged 

quality of the wire fence for the period of20 years (for aluminum fence) or 10 years for the wire fence of ga lvanized wire, 
e) Contractor shall proof fence quality by test that shall be delivered to Employer before plac ing. 
f) Fence price shall be given by linear meter, where the price shall include supply to location , ground preparation and footings 

construction, placing, extending and set for connections between elements." 

! . 
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Section 13: Bridges 

13.1. 	 General 

13.1.1 	 Description 
This Section contains the Technical Specifications of works for the following structures: 


Underpasses 

Overpasses 

Bridges 

Viaducts 


Because of the scope and significance of concrete works in bridge construction, this work is specified in Section 8.10. 

STRUCTURAL CONCRETE. For the construction of these structures, the Contractor shall use the final designs provided by the 

Investor. Solutions (final designs) offered by the Contractor as his suggestion shall be considered as alternative solutions and ar~ 


subject to the requirements from this Section of the Technical Specifications. 


13.1.2. 	 Legislation 
Final designs provided by the Investor are aligned with all applicable regulations of the Republic of Serbia. Alternative solutions ­
final designs - offered by the Contractor, shall also be developed in compliance with applicable legislation of the Republ ic of Serbia 
If legislation of the Republic of Serbia is unavailable for any area, or incomplete in covering any elements, relevant DIN or SIA 
regulations shall be applied, in conformity with the situation foreseen by the Imestor in the preliminary or final designs and subject 
to the approval of the Investor and the Designer as confirmed by the Engineer. 

13.1.3. 	 Quality of Materials and Products 
The quality of materials and products shall fully comply with requirements from this SectIOn of Technical Specifications, and if 
such requirements for certain items of works are not defined specifically, provisions from other Sections of the Technical 
Specifications shall be applied, if the design covers such works, or otherwise as directed by the Engineer. 1 

\ 
13. IA. Preparation of Design 

If the Contractor elaborates Final Designs as alternative solutions, or elaborates Final Designs of related structures that need to be 
constructed, the Contractor shall elaborate them in compliance with applicable technical regulations, pursuant to Sub-Section 13.1.2. 
LEGISLATION, to ensure the Investor's approval and a building permit for them. In such case, the Contractor shall undertake all 
Designer's and Contractor's obligations. Every design shall contain: 

All necessary detailed plans 

Structural analysis 

Structural details 

Priced Bills of Quantities 

Description of Works in line with these technical speCifications. 


The Priced Bill of Quantities shall include works by their type, i.e .. 

a) Preliminary works 

b) Earth works 

c) fimber structures 

d) Stone works 

e) Concret0 works 

f) Metal works 

g) Finishing and other works 

h) Works not covered in the technical specifications for bridges in this section. 


[n case of any amendments to a design, both those provided by the Investor, and any adopted alternative designs of the Contractor, 

their adoption shall be decided upon by a commission that shall, mandatorily, be composed of the Designer, Engineer, and 

Contractor or their representatives. All amendments shall be noted in the Measurement Book and Building Journal in order to be 

taken into consideration for measurement and payment. 


13.2. 	 Earth Works 

13.2.1 	 Excavation for Foundations - General Provisions 
Scope and Contents of Works 
The works under this item include the excavation oJ' earthlrock material from the ground level to the base of foundation pits, or sub­
base or leveling courses, as given in the design, where the edges of a foundation pit are considered to be the edges of foundations on 
the base plan according to the design. Transport to a dump site or fill (if material is suitable for that) shall be considered a 
constituent part of the works under this item. The Bill of Quantities shall make distinction by the depth of excavation, namely: 0-2 
m, 2-4 m, 4-6 m, 6-8 m, and so on. The Bill of Quantities shall also distinguish by the category of soil. namely 

Categories III and IV, as one category, and 

Categories V and VI, as another category. 


For excavations within sheet pile walls, cofferdams, and caissons, Category II is defined separately when there ar0 conditions for 
that. For carrying out excavations, the technology indicated in the design shall be applied, which implies a connection between the ,I 

~' 
',' '.excavation and the designed foundation structure, and thus the items of excavation works shall be distinguished in the way specified 


in these Technical Specifications. 


Measurement 

For the work executed under a certain item of works and above-mentioned provisions, the Contractor shall be paid at the agreed Ullit 

price for the number ofm' of excavated origillal soil, measured from the mean ground level 111 the ar0a of the foundation base and/or 

element and subject to the approval of the Engineer. Over-excavated parts by the Contractor's mistake, and caved in parts from the 

sides of excavation pits shall not be paid. I f the Contractor. by his own fault, excavates foundations deeper than the designed level, 

he shall fill in the space between the excavation base level and the designed level with materia~ l e Engineer. For 
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Payment 
For the quantity of excavated material, determined in the above-described manner, the Contractor shall be paid at the agreed unit 
price that makes a full compensation for all excavation works, including material and works on the protection and strutting of the 
foundation pit, water pumping, and haulage of excavated material to a dump site, or to the road embankment, if the excavated 
material is assessed to be useable for that purpose by the Engineer. For special items of excavation works, appropriate extra 
requirements are specified. 

13.2.2. 	 Excavation of foundations Out of the Zone of Perennial or Deep Surface Waters 
Scope and Contents of Works 
The work under this item refers to the excavation of foundations in those cases when the excavation may be executed in an open pit 
without using sheet piles, cofferdams, open, box or other caissons. Strutting shall be used to protect the sides ofa foundation pit. 

Fxecution of Works 
Before the commencement of excavations, the Contractor shall mark and protect the marks of the foundation pit edges in one of the 
typical ways. The marked foundation pit edges shall be subject to approval by the Engineer, after which the excavation works may 
stan Depending on the depth of excavation, according to the design and the type of material in which the excavation works are to 
be done, the Contractor shall select an appropriate way to shore and strut the foundation pit. The excavation works under this item 
shall also be executed in perennial streams provided that the water depth and influx are not such to require another method of work, 
i.e. provided that it is possible to make on the surface an adequate provisional protection against the penetration of surface water 
into the foundation pit. During excavation, water shall be drained with an adequate number of pumps of necessary capacity, as 
determined by the Contractor based on the intlux of water and geological composition of ground. Parallel with the progress of 
excavation, the shoring and strutting of the foundation pit shall be strengthened. Appropriate machines and tools, including 
pneumatic hammers, shall be used for excavation. The decision on any blasting of rock mass shall be made before the 
commencement of excavation based on the types and composition of rock mass~s as identified in a geotechnical test pit. [n case of 
blasting, it is necessary to prepare the design of blastll1g operations and protection of foundation pit and surrounding structures and 
already executed works, which is subject to the Engll1eer's approval based on the opinion of the designing company. After reaching 
the designed level, the foundation pit base shall be leveled to be in full compliance with the designed condition. If this is impossible, 
the excavation shall be somewhat deeper (by 10- 30 cm) at Critical points, and the obtained ~xtra space down to the foundation base 
level shall be filled with MBIS concrete. If water is present, concrete shall be cast under water, applying the tremie concreting 
procedure. If this leveling layer of concrete is not specified in the design, an unlevelled foundation pit base shall not be levelled in 
this way. The excavation shall be performed so that the highest spot on the pit base is in line with the designed foundation base 
level, and any extra space will be filled with concrete during the concreting of footings. If a rootll1g is reinforced in its lower part, a 
levelling course shall be constructed as described above. A levelling course or concrete footings shall be paid extra to the 
Contractor, as well as the excavation to the actual depth, all this if the foundation pit is deepened below the designed foundation 
level without the Contractor's fault. During the excavation it is necessary to monitor the change in soil strata, comparing them with 
the geological profile. In case or any variation from the geological profile given in the design documents, it s necessary to warn the 
Designer and ask for his opinion on further steps. In case of spatial and technical possibilities, and subject to the Engineer's 
approval, the Contractor may excavate the foundation pit by omitting shoring and strutting, while applying machines of higher 
capacity for "sloped" excavation. In that case, the excavation lor the lowest pans of strip, multi-angular, or round tootings shall be 
done within the base dimensions, according to the above-given description, and the total scope of digging accepted to the Contractor 
shall not include over-excavated pans, as stressed above. 

Measurement 

According to provisions of Sub-Section 13.2.1 


Payment 

According to provisions or Sub-Section 13.2. I 


13.2.3 	 Excavation of Trenches and Channels Less than I.S m Wide and Less than 2.0 m Decop 
Scope and Contents of Works 
The works under this item consist of the excavation of narrow and relatively shallow trenches and channels, such as the excavation 
for foundations of end slopes, including the provision of all plants, equipment, and labour, and carrying out all operations related to 
excavation, any water pumping, protection of the foundation pit from caving in, and haulage to a stockpile. 

Execution of Works 
The parts of end slopes that are to be lined shall be founded as specified in the design, i.e. trenches shall be excavated there for any 
other purpose related to the bridge structure. Trenching is foreseen to be done with a trencher, or manually if the ground conditions 
do not allow the use of machines, which shall be identitied by the Contractor based on the perusal of design documents. The 
Contractor shall identif) the need tor full or panial strutting of foundation pits. Excavated material shall be hauled to a stockpile. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m-' of excavated material measured on site 
and approved by the Engineer. 

Payment 
For the amount determined in the way described above, the Contractor shall be paid at the agreed unit price that makes the full 
compensation for all work and material, according to the scope of works under this item, including any strutting and water pumping. 

13.2.4. 	 Backfilling of Foundations of Piers/Abutments 
Scope and Content of Works 

Work under this item includes the backfilling of excavated material into the space left after the excavation and toundation and next 
to the parts of piers/abutments located in the ground. 

Execution of Works 

, 
" 



Section 13: Bridges 
after completed works on backfilling of foundations no subsequent settlement shall occur. In case of foundations constructed under 
the protection of open or box caissons, the space above them shall be backfilled, too. Where the presence of water makes 
compaction difficult, such material (rock, gravel) shall be selected that will set down optimally under its own weight and due to the 
ratios between sizes and shapes, subject to the approval of the Engineer The finishing layer of compacted material shall be levelled 
and adjusted to tJle surrounding terrain. To allow for the possibility of immediate short term settlement, it may be necessary to leave 
the backfill about 5-10 cm higher, subject to the approval of the Engineer. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the nllmber of m' of incorporated material as approved by 
the Engineer. 

Payment 
For the quantity determined in the way described above, the Contractor shall be paid at the agreed unit price that makes the full 
compensation for all equipment, material, loading, transport, backfilling, and compaction of earth material. If borrow pits are used. 
the excavation from borrow pits shall be paid extra. 

13.2.5 Construction of Gravel Wedge 
Scope and Content of Works 
Gravel wedges shall be constructed on the rear side of bridge abutments, between wing walls, under transition slabs, in order to 
eliminate or reduce, to an acceptable degree, the deformations of the deck at the contact with the structure, resulting from 
settlements during the consolidation of subsoil and embankments. Wedges shall be constructed at the same time as approach 
embankments, alier abutments have been constructed. There are two possible cases: 

The spanning structure is constructed. In this case there are no limitatlOns regarding the construction of wedges. 
The spanning structure is not constructed. It is necessary to determine, in consultations with the Engineer and by perusing 
documents, whether abutments are calculated for such load phase. 

I~ 

Execution of Works 
Soil embankments shall be finished at the contact With abutments, according to details from the design, and the construction of 
wedges shall be started afterwards. In the direction of the road (bridge) centre line, the cross section through a wedge is trapezoidal, 
and the trapezoid side at the end of transition slab, toward the embankment, shall be at least 50 cm high, unless a greater height is 
specified in the design. Material used for wedges, by its properties and granulometric composition, shall meet the requirements for 
sub-base courses, i.e. sub-base layers in flexible pavements. Material shall be spread in layers, up to 50 cm thick, and tamped with 
suitable mechanical devices until the required degree of compaction is achieved. Th e compaction of every layer is controlled 
applying a procedure specified for sub-base courses. The following degrees of compaction are required: 

Top layer: 70 MPa; 
Each next layer downward: reduced by 10 MPa. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of constructed gravel wedges in 
compliance with the description above, and as approved by the Engineer. 

Payment 
For the quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all equipment, material, and production, transport, placement and compaction of wedges made of gravel-sand 
material. 

13.3 Timber Constructions 

13.3.1 Scaffolds and Formwork 
Scope and Content of Works 
Work under this Sub-Section of the Technical Specifications includes the proviSion of all plants, equipment, materials, and labour. 
and execution of all operations related to fabrication, necessary foundations, erection. and removal of scaffolds and formwork 
needed for the execution of concrete works, and for other auxiliary works on concrete constructions in conformity with the 
Conditions of Contract, and in full compliance with this Sub-Section of the Technical Specifications, drawings, and Engllleer's 
instructions. 

Technical Regulations 
PBAS 87 "Rules on technical norms for plain and reinforced concrete" (Off Journal ofSFRY, No. 11/87) 
PPB "Rules on technical measures and specifications for pre-stressed concrete" (OfT Journal of SFR Y, No. 51,71) 
SRPS U C9.400 Timber scaffolds and formwork. Technical Specifications (1984) 

Scaffolds and forrnwork made of different materials (steel and timber, concrete and timber, etc.) shall be designed and erected 
according to the provisions of SRPS U. C9AOO, and applicable regulations for the areas of applied mateflals and constructions. I•• 

~ \ 

Scaffolds and Formwork Plans 
Based on data and specifications from the structural design, and on data on foundations of the structure, and in view of traffic 
requirements and the surveyed condition, the Contractor shall prepare necessary documents for scaffolds and their supports. and for 
special formwork he intends to use. The documents, prepared according to provisions of relevant standards, shall be submitted to the 
Engineer for approval, but the Engineer's approval shall not relieve the Contractor from any inappropriate, yet adopted, solutions 
When scaffolds are erected for parts of constructions above roads in a regular traffic regime, frames shall be erected above the road, 
on both sides, at appropriate distance from the scaffolds, to provide for the headway. The frames shall be constructed with the 
headway somewhat smaller than the one under the scaffolds. All trat'fic control signs and protections shall be put in place by the 
Contractor, at his own expense, in accordance with requirements of a competent authority whom the Contractor shall also ask for 
approval for traffic regime changes. 

Erection of Scaffolds and Formwork 
Scaffolds and forrnwork shall be designed and erected in such a way that they can withstand loads and impacts that occur during the 
works without harmful settlements and deformations, and ensure the accuracy specified in the design. 

Yl!1?lt@:t3 
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Scaffolds 
Scaffolds shall be erected in such a way to ensure designed gradients of constructions shown on drawing, taking care of any 
necessary superelevation given in the design, or required by the Engineer, contractions, defiections of spanning elements of the 
scafTolds, squeezed material, and sinking of scaffolding trestles. The sinking of scaffolds shall be monitored and measured during 
concreting. It is necessary to take measures to ensure the correction of any unexpected settl ements. Concreting may start upon the 
Engineer's approval, but only aftcr the acceptance of scaffolding structures by a commission, specifically established by the 
Contractor, in charge of checkmg dimensions of erected elements. quality of workmanship, and implemented safety-at-work 
measures. 

Formwork 
Formwork for concrete elements or parts of the structure shall ensure that the shape and dimensions of clements given on drawings 
are kept within the limits of allowed tolerances. Formwork shall be erected of materials and in a way depending on requirements set 
out in the design, Serbian standards, and provisions of these Technical Specifications. The formwork construction shall be such that 
formwork may be removed without damaging concrete once concrete hardens. All supports and beams used to support formwork 
shall be particularly rigid, and their constructions shall be specified based on defiections values that shall not exceed 1/1000 of the 
span under full load. Formwork shall be as watertight as possible, and shall be moistened thoroughly on both sides before 
concreting. Only agents that do neither cause any change in the appearance and color of concrete, nor act aggressively on fresh or 
hardened concrete and reinforcing steel may be used to coat fonnwork and moulds. Unless otherwise specified in the design, corner 
fillets, triangular cross-section, 2 cm long legs, shall be placed along corner sides of formwork, to protect the edges of concrete 
elements against damage during the removal of tormwork. Wires used to tie up formwork shall be inserted through plastic tubes, 
and their arrangement on visible surfaces shall be regular. 

Formwork for Foundations and Inner Surfaces: 
For formwork for foundations, cushions, inner surfaces of concrete elements and the parts of constructions that are in contact with 
the ground, there shall be no special requirements regarding the selection of lormwork type, andlor material, except for compliance 
with minimum requirements set out in these Technical Specifications. 

Formwork lor Visible Surfaces: 
Formwork for outer, visible surfaces of concrete elements: central piers and abutments, bearing beams and caps, spanning 
structures, and parts of structures, unless specifically indicated on drawings, shall be smooth with discreet joints. 

Metal formwork: 
Formwork requirements: tor construction, evenness, stiffening, direction, angle finish, removal, reuse, lubrication, and cleaning, 
they shall also applv for metal lormwork, i.e. moulds. Metal used lor formwork shall be of such thickness that formworks retain 
their shape. Connectors and other connecting accessories shall be designed so as to connect fonnwork firmly, and to ensure its 
removal without damaging concrete. Special attention shall be paid to protect metal form work against rust, grease or other external 
substances that could change the color of concrete. 

Cleaning the inside of lormwork: 
Where the base offormwork is inaccessible from the inside, the base panels offormwork shall be left free, so as to be removable for 
cleaning any undesired material immediately before placing concrete. 

Acceptance of formwork: 
Before the commencement of concreting every element, based on a previously performed geodetic control survey and geometric 
control of tbe element to be concreted, the Engineer shall inspect, and note in a protocol, whether the erected formwork is 
satisfactory regarding: 

Horizontal position of elements and their vertical levels, 
Dimensions of elements as given in the design 
Fixing and tying up of formwork 
Cleanliness of formwork. 

Removal of Scaffolds and Formwork 
Scaffolding under the span structures, as well as parts of the structures, may be removed only after concrete class specified by the 

Design is achieved, not earlier than 28 days from the day of concreting. The exact time of release and removal of scaffolding shall be 

determilled by the Engineer, and it will depend on concrete curing and average temperature on the Site, as well as on the results of 

test cubes taken during concreting and cured under the same conditions as the structure in the place where they were taken. 

A precise number of days and permission for the release of scaffolds shall be defined by the Engineer, which will depend on the 
cunng of concrete, the average temperature on the site after the placement of concrete, and on the results of tests performed on test 
cubes taken during concreting and cured under the same conditions as the structure at the place of extraction. For pre-stressed 
structures, notes given on drawings shall apply. Scaffolds under all spans shall be completely released, before parapets, railings, and 
road surfacing are placed. Formwork of concrete elements shall be removed in phases, without shocks and impacts, when concrete 
is of suffici,'nt hardness. Unless otherwise specified 111 the structural design, the provisions of Art. 246 PBAB shall be applicable 
dunng the removal of formwork. All formwork shall be removed, whether above or under ground or water level. The inner 
tonnworks of hollow piers, girders, and other elements shall be removed if made of material susceptible to decay, or if they could 
have a harmful impact on the structure in any way. 

PaYll1ent 
The works covered in this Sub-Section of the Technical Specifications in the described scope shall be included in the price offered 
in the Priced Bill of Quantities for different items for payment that refer to concrete works. No extra compensation shall be paid. 
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13.4. Concrete Works 

13.4.1 Plain Concrete 

13.4.1 I Concreting of Foundations of End Slopes - Foundations of Lining of Straight and Rounded Soil Surfaces 
Scope and Content of Works 
This item includes the construction of parts of foundations with plain concrete. The grade and class of concrete shall be specifIed in 
the Design. 

Concrete Requirements 
The requirements to be met for concrete for foundations are given in SectIon 8. CONCRETE and Sub-Section 8.10. STRUCTURAL 
CONCRETE in these Technical Specifications 

Execution of Works 
Concreting may start after the excavation and preparation of foundation pits. The method of production. transpon, and placement is 
set out in Section 8. CONCRETE. Concrete shall be placed in layers, 20-30 cm thick, and compacted. Before the commencement of 
concreting, the Contractor shall present the equipment for placement and compaction of concrete to the Engineer, and try it out in 
the Engineer's presence. The Contractor shall have at least one back-up vibrator for compaction of concrete at hi s disposal. The 
diameter of "needle" and frequency of the vibrator shall be adjusted to the thickness of compacted layer and W/C ratio of fresh 
concrete mass. The height to which foundations \\~ll be concreted with plain concrete shall be marked in advance on the struts of 
foundation pit. Concrete shall be cured in compl iance with Section 8. CONCRETE of these Technical Specifications. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of concrete cast into foundations in full 
campi iance with the Specification given above, and as approved by the Engineer 

Payment 
For the quantity determined in the described way, the Contractor shall be paid at the agreed unit price thHt makes a full 
compensation for all used equipment, material, and work on the production, transport, placement, and curing of concrete in 
foundations. 

13.4 .1.2. Lining of End Slopes - Lining of Straight and Rounded Soil Surfaces 

Scope and Contents of Works 

The work under this item includes the lining of end slopes or of ' let-through' embankments, which means provision of the plant, 

equipment, materials, and labour, to carry out all operations needed for the production, preparation of surface, and placement of a 

gravel layer on which the lining is placed . 


Material 

Concrete slabs of designed size shall be used for lining. 


Concrete grade and class for precast concrete or "B-T" slabs will be specified in the design documents, while everything else shall 

be subject to provisions in Sub-Section 8.10 STRUCTURAL CONCRETE. 


Execution of Works 

The lining thickness and type will be specified in the design documents. The face to be lined shall have designed shape and slope. 

The space to be filled with lining shall be left earlier, at the time: of backfilling. The surface shall be well compacted and even. The 

compaction degree shall equal 95% in standard Proctor's test and if the fill is made of uncohesive materials, the modulus of 

compressibility shall be MS=25-30 MPa . First a gravel bed , 10 cm thick, shall be spread over earlier prepared subsoil. Gravel shall 

be clean without organic mailer and compl y with the technical specifications for sub-base course. 


Then concrete slabs shall be placed on top of the bed provided always that this building op~ration shall start at the end slope footing 

Slabs shall be aligned with joints of minimum width except the "B-T" slabs on less inclined slopes and on slopes on which grass 

will be sown. Joints between concrete slabs shall be filled with J:3 cement monar mix . They shall first be wetted and the placed 

mortar mix shall also be intensely welled and protected from moisture loss during setting. 


Measurement 

The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of completely finished lining based on 

measurement approved by the Engineer on the site. 


Payment 

For the quantity determined as described above, the Contractor shall be paid at the agreed unit price that makes a full compensation 

for all used equipment, incorporated material, and all work on the fabrication, transport, and placement of the lining elements, 

including the bed and joints. 


13.4 .2. Piles and Sheet Piling 

13.4.2.1. Large Diameter Concrete Piles Cast in Situ 
Scope and Contents of Works 
The works covered in this Sub-Section of the l~chnical Specifications include the procurement of all materials, plants, equipment, 
and labour, and in the execution of all operations related to the construction of concrete piles of a large diameter, 1!1 dry or 1!1 water, 
rn conformity with the Conditions of Contract and in full compliance with this Sub-Section of the Technical Specifications and 
pertaining drawings. 

Pile Construction Method 
The Design forese~s concrete piles , 9UO - 1500 mm in diameter. just as indicated on respective drawings, which are to be 
constructed in soil, including digging throu gh casings in full height. Th~ diameters of piles are defined WIth the outer diameter of 
casing, and any enlargement of piles during the placement of concrete shall not be taken into cQtlsideratlOn fo Ile measurement or 
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increase of allowed bearing capacity of piles. The Contractor shall provid~ complete details on the pile driving system he intends to 

apply, including the specification of materials and pile construction method. Considering the importance of the construction of 

larger diameter piles, an engineer specialized for this work, appointed by the Contractor, shall be present on the site throughout the 

execution of these operations. If the Contractor wishes to construct piles the diameter of which is different than the diameter shown 

on drawings, he shall submit detailed plans and calculations for approval by the Designer and the Engineer. If the approval is issued 

for the construction and use of piles of a diameter that requires the extension of foundations, the costs of such extensions shall be 

borne only by the Contractor. 


Equipment 

Equipment that the Contractor wishes to usc shall be III full compliance with the adopted pile construction system. It shall provide 

the best possible guarantee for precision in the construction of piles, with a minimum disturbanc~ of adjacent soil, as well as 

continuity of piles and quality of concrete. The casing for work shall be completely straight. Any extension shall be welded to be 

watertight. 


Materials 

Concrete, cement, aggregate, water, and admixtures shall be in conformity with Sub-Section 8. CONCRETE of these Technical 

Specifications and with notes given in the Design The content of cement shall not be less than 400 kg/Ill' of concrete. when 

concreting under water. The consistency shall be such that concrete runs uniformly out of the tremie, and th~ end of it shall be under 

the concrete surface at all times. 


Reinforcing steel shall be III compliance with Sub-Section 13.5.1 of these Technical Specifications and with notes and details given 

ill the Design. A reinforcing cage is lowered in a proper position before concreting. The specified protective concr~te cover for 

reinJorcing steel shall be ensured. It is also necessary to prepare several additional bars, which project sufficiently above the water 

level from within the casing, in order to easily monitor the reinforcing cage during concreting. 


Lxcavatioll 

During the excavation and driving of the casing, it is forbidden to disturb the adjacent soil or to cause a hydraulic caving in of soil at 

the base of borehole. The casing shall be tilled with water at all times. to the level higher than the level of ground or water on the 

outside, if so required by the geotechnical conditions. When digging with a clamshell bucket, it is necessary to ensure that the 

digglllg does not cause a suction effect on the bottom side, when the clamshell bucket goes up. It is not allowed to lower the casing 

with the assistance of water jet. The base of casing shall always be lower than the base of borehole. The base of finished boreholes 

shall be clean and with a horizontal surface. After cleaning the base of bor~hole, the Contractor shall perform at least two standard 

penetratIOn tests III each borehole. The testing equipment and method shall be subject to approval by the Engineer, and the test shall 

be performed in his presence. If piles are constructed for retaining structures, the test is not necessary. Based on the results of 

standard penetration tests, the Engineer shall accept the borehole or decide that it shall be lowered to a greater depth, if needed. In 

the latter case, the cleaning and testing shall be repeated for the new depth of base. When the Engineer agrees that the base of 

borehole is at the level where the bearing capacity of soil IS sufficient, and that the cleaning was performed properly, he shall accept 

the borehole with a written note. This approval shall not relieve the Contractor from any of his responsibilities. 


Concreting 

Concreting shall start as soon as possible after the acceptance of excavations and assembly of reinforcing cages. If concreting fails 

to start within four hours from the cleaning of the borehole base, the cleaning shall be repeated. Piles shall be concreted without any 

construction joints. Concreting under water shall be performed applying the tremie concreting method, in full compliance with Sub­

Section 8.10.4.5. of these Technical Specifications. The level of water within the casing shall be maintained at a constant height, 

sufficiently above the level of ground and water outside the casing. During concreting, the casing shall be retrieved slowly, Without 

I ifting the reinforcement. The surface of concrete within the casing shall be kept at all times at a sufficient height above the casing 

base. so as not to reduce the diameter of pile or cause the penetration of water. When determining at what distance the concrete 

surface shall be kept above the casing base, it is necessary to take care that the quantity of concrete below the casing base is larger 

than that within the casing. 


Only the Contractor shall be responsible for concreting, until the surface of placed concrete is high enough abov~ a theoretical point 

of stopping, as indicated on drawings, in order to ensure that all concrete below the stopping level shall reach a specified qual ity. 

Once the foundation pit is excavated, and the concrete sub-base constructed, piles shall be finished up to the theoretical stopping 

level. Reinforcing bars shall not be damaged. In case of broken, fractured, or irregularly positioned piles, additional piles shall be 

installed at the Contractor's expense, and the Contractor shall also bear expenses for special constructions needed for the new 

situation. Before the construction of piles starts, the Contractor shall ensure to have on the site both the equipment and qualified 

personnel for pile boring in full length. The boring of cores will be necessary when concrete or irregularities that appear during the 

works indicate that the quality of piles varies from the specified standard. The Engineer shall decide whether and when the core 

boring shall be performed, and the testing of cores shall be carried out in compliance with the Engineer's instructions. The Engineer 

shall approve each pile in writing. Such continuation of works, on any foundation, shall no start until all piles are approved on 

prel iminary foundations. 


Tolerances 

DUring boring, the Contractor shall check the position and incline of piles and submit the records for th~ approval of the Engineer. 

The position of pile head shall not exceed 5% of the pile diameter, and not more than 5 cm comparing to drawings. The pile incline 

shall not exceed I % in the length under the ground surface. 


Work Log 

During the construction of piks, for every borehole the following shall b~ noted in the protocol: the typ~ of soil for every stratum, 

observations related to the occurrence or loss of water in the borehole, and obstacles found. The Contractor shall keep and safeguard 

complete records on the construction of eve!), pile, and submit them to the Engineer for approval. These records shall be handed 

over to the Investor at the technical acceptance of the structure. These records should show: the starting and end times for works on 

the pile, the base level of pipe, the level of reinforcement, and water table, if water is present, the start and end of concreting, the 

quantity of placed concrete, and during the extraction of pipe .. the height of concrete within the pipe before and after every lifting 

step. 


Trial Loading of Piles 
Trial loading shall be performed in compliance with the "Rules on technical norms for the design and execution of works on the 
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prepared for trial loading A trial pile shall be constructed in the completely same way as piles for respective structures, in the place 
specified by the Contractor and approved by the Engineer Equipment shall ensure 900 t load for piles of diameter 1200 mm, and 
1300 t load for piles of diameter 1500 mm, unless otherwise specitled by the Engineer. The Contractor shall perform trial boring in 
the immediate vicinity of the trial pile, and the properties of soil shall be determined in the laboratory The tnal load testing 
procedure and testing programme shall be prepared by the Contractor and submitted for approval by the Engineer, with the testing 
programme covering the data on load with respect to time, i.e. otTer data on long-term behaviour and necessary measures. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of constructed piles, depending on the 
pile diameter, and as approved by the Engineer. Any extra concrete at the pile base, increase in the diameter of pile, or extra 
concrete in the pile head shall not be measured and will be considered as included in the item of pile concreting works according to 
the Priced Bill of Quantities. 

Payment 
For the quantity determined in the described way, the Contractor shall be paid at the agreed unit price that will make a full 
compensation for the procurement of all materials, plants, equipment, and labour needed for the execution of all operations In dry or 
in water regarding the construction of concrete piles according to the provisions of this Sub-Section of the Technical SpeCifications. 
Testing of piles for their load-bearing capacity shall be paid on a lump sum basis, in accordance with the appropriate BoQ item, and 
that payment shall make a full compensation for all equipment, materials, labour, and all other auxiliary operations. 

13.4.3. 	 Reinforced Concrete Constructions 

13.4.3.1. 	Pad Foundations, Ground Beams, Foundation Plates, Cushions, and Pile Caps 
Scope and Content of Works 
The work under this item consists of the construction of reinforced-concrete foundations, or their parts, with or without tormwork, if 
specified so in the Design 

Concrete Requirements 
Requirements that concrete shall meet are given in Section 8. CONCRETE and Sub-Section 8.10 STRUCTURAL CONCRLTE of 

these Technical Specifications 


After finishing the works that precede the construction of foundation parts according to this item in the Technical Specifications, 

formwork and reinforcement shall be assembled according to the Design. 


Formwork 

Formwork shall meet the requirements from Sub-Section 13.3.1. SCAFFOLDS AND FORMWORK, and provisions of this Sub­

Section. Formwork for all structural elements shall be assembled in entirety or partially after or during the assembling of 

reinforcement. Formwork is usually prepared in segments (plates, fields) of smaller or larger length (surface area), and thus 

assembled in the foundation pit. The Contractor may prepare lormwork in the pit itseIr. When placing formwork it is necessary to 

perform marking - aligning, so that, after the removal of formwork, the constructed part of foundation is in full compliance with the 

design regarding the position, shape, horizontal and vertical dimensions, and height levels of the top surface. If rrotective and 

release agents are used, they shall be applied to the tormwork before placing reinforcement, in order to avoid any contamination of 

reinforcement with such agents, and formwork may be assembled only when it absorbed completely the applied chemical agent. It is 

necessary to leave openings for the pre-concreting removal of waste from the space enclosed with form work at suitable places in the 

base of formwork. 


Formwork shall be sealed well, to minimize any leakage of concrete or cement slurry. Formwork shall be fixed, in order to avoid its 

displacement, disintegration, deformation, or break of connections. Before the commencement of concreting, formwork shall be wet 

down, regardless whether it is pre-treated with release agents or not. The class - grade of formwork may be lower regarding the 

evenness of concrete surface to be obtained after the removal of formwork, but not regarding its rigidity, strength, and ability to 

withstand the pressure of fresh concrete mass and impact of vibrations during the placement of concrete without any deformations. 


Reinforcing steel 

Reinforcing steel shall meet the requirements from Sub-Section \3.5.1 REINFORCING STEEL of these Technical Specificatiuns, 

and this Sub-Section. The shape and dimensions of bars shall be in conformity with the Design, which shall be submitted for 

approval by the Engineer at the time of inspection for acceptance of reinforcing steel. 


If the lengths of prepared reinforcing steel are in contonnity with the Design, but the dimensions of formwork do not allow the 

placement with a proper protective cover, whereas the fonnwork, too, is in conformity with the lJesign, the Engineer shall instruct 

the extension of form work in order to enable the appl ication of specified protective cover.;. In that case, any extra costs of work and 

consumed materials, including concrete, shall be accepted to the Contractor according to the actual expenses and at agreed unit 

prices. However. if the lengths of reinforcing steel are not in conformity with the Design (and bars are longer than necessary), or 

forrnwork is of smaller dimensions than specitled in the Design, required protective covers will be ensured as in the previous case, 

but at the Contractor's expense. The option with an insuftlcient protective concrete cover is not allowed. To avoid any above­

mentioned inconveniences that would lead to the dismantl ing of formwork, the Engineer shall instruct a trial assembly of the rypical 

reinforcing elements, and carefully measure lengths, heights, and shapes of bars before setting up formwork. Firmly tied reinforcing 

steel in a designed cage shall be checked by the Engineer. To avoid any subsequent strengthening of ties at th~ contact between bars, 

the Engineer shall timely check the steel fixers' method of work and instruct the elimination of defects, if needed. Designed 

protective covers shall be achieved by inserting plastic spacers (clips) or previously prepared concrete spacers. Pieces of reinforcing 

steel or wood, or aggregate grains, may not be used for this purpose and their use is strictly forbidden. 


Concreting 

Before the commencement of concreting of the void within formwork, formwork shall be cleaned from all scrap pieces of wood, 

wire, steel, or any other foreign objects, using water under pressure and compressed air. These pieces of waste shall be eYJcuated 

through openings left in formwork, and the openings shall be sealed after that. Before the concreting starts, it is necessary to check, 

by geodetic surveying, the position of anchor bolts in piers/abutments, which project out of foundation elements that are subject to 

this item of works, and to secure them against movement during concreting The method of production, transport, and placement of 

concrete is specified in Section 8.CONCRETE of these Technical Specifications. 
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The measures to prevent segregation shall be taken during the placement of concrete It is necessary to mark the height to which 

concreting will be performed on formwork. The detinite level of concrete shall be in compliance with the designed level. Tolerances 

up to I cm are allowed, and they shall be made up on the pier/abutment. The removal of formwork shall be in accordance with 

Section 8. CONCRETE of these Technical Specifications and 1987 PBAB ("OtT Journal ofSFRY" No. 11/87) 


\IIeasurement 

The quantity to be paid to the Contractor at the agreed unit price shall be the number of m1 of concrete according to the design, 

except in cases when the quantity is increased to make a protective cover of specified thickness, or due to an error in the design, in 

which cases the actual quantity shall be paid as determined and approved by the Engineer. 


Payment 

For the quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 

compensation for all equipment, fonnwork, concrete, and work on the production, transport, placement, and curing of concrete, 

including the removal of formwork. For any extra quantities due to an error in the Design, the Contractor shall be paid according to 

the actual expenses for: 


Formwork 

Any work on dismantling scaffolds or formwork, and re-assembling, at the agreed unit price, 

Concrete, as speci fied in the paragraph above, 

Reinforcing steel shall be paid extra 


13.4 3.2. Piers/Abutments as Supports for Various Types of Straight Spanning Structures and Supports for an Arched Structure 
Scope and Contents of Works 
The work under this item includes the construction of reinforced concrete piers/abutments together with such members as wing 
walls, parapets, cantilevers for transition slabs, covers, and bearing beams of abutments, pile caps with cantilevers on central piers. 
These members will be grouped in the Bill of Quantities as follows: 

Rodies of abutments 

I'ace walls 

Counterfort walls 

Wing walls at abutments 

Bearing beams 

Parapets 

Cantilevers 

Transition slabs 

Face covers on abutments and central piers 

Bodies of central piers of designed cross section, 

Pile caps on central piers as designed. 


The members will be distinguished by concrete grade and class indicated in the Bill of Quantities 

Concrete Requirements 
The requirements to be met by concrete are given in Section 8. CONCRETF and Sub-Section 8.10. STRUCTURAL CONCRETE of 
these Technical Specifications and design documents. 

Scaffolds and Formwork 
Depending on the element of pier/abutment in question, there are different requirements regarding formwork, scaffolds, and 
dimensions of elements. Furthermore,'thc work technologies to be applied differ as well, particularly when speaking of vertical 
elements. 

Scaffolds 
Scaffolds and form work shall meet the requirements set out in Sub-Section 13.3.1 SCAFFOLDS AND FORMWORK, and 
provision of this Sub-Section. Two typeS of scaffolds are distinguished tixed and mobile. Fixed scaffolds are those that do not 
move after erection until the concrete hardening process has finished, i.c. until the time when they are allowed to be removed. 
\IIobile scaffolds are related to the concept of sliding formwork. In both cases, scaffolds design for piers/abutments shall be prepared 
by the Contractor, unless the Design provides a solution for scaffolds. If the Contractor is to prepare the scaffolds design, it shall be 
submined for approval by the Designer and the Engineer. 

a) Fixed scaffolds 
They shall be erected as working scaffolds and falsework for all parts where the weight of concrete is transferred over already 
concreted parts (bodies of vertical piers/abutments). They shall be erected as load-bearing scaffolds for all parts where the weight of 
fresh concrete is received directly onto scaffolds (pile caps, wing walls, etc.), and it is thus necessary to ensure the transfer to the 
ground of not only the weight of scaffolds, but also the weight received from concrete. For load-bearing scaffolds it is necessary to 
ensure temporary footings, adequate by dimensions and depth of foundation to the load, or piles under the posts of scaffolds, 
depending on the location of a post and load-bearing capacity of soil. 

Appropriate supports shall be implemented for non-bearing scaffolds, too, since they give the stability and support for dead weight, 
work load, and any lateral forces to the scaffolds. 

b) Mobile Scaffolds 
This is a system of a working platform for which a special design is prepared. Dead w~ight and working load are transferred on 
already constructed parts of a pier/abutment It is often accompanied with working scaffolds, usually tubular, that enables the access 
to the working platform at different heights. 

The working platform is subject to the requirements of load-bearing capacity and stability, just as every other temporary 
construction. The working platform design with the sliding technology shall be submitted for approval by the Engineer. 

Working scaffolds shall meet appropriate requirements given under a) above, related to scaffolds that are non-bearing in terms of 
this description. 
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Without a written approval for erected scaffolds given by the Engineer and recorded through the Building Journal , scaffolds shall 
not be used . 

Fonmvork 
Formwork so lutions may be different However, since this is about visible su rfaces, all formwork shall be erected in such way that 
after its removal the concr~te surface is left without any res idues from th e material it is made of, and traces of any fastenings (wire 
and similar). The requirement is to obtain a flat concrete surface that is in compliance with the design in every way ' evenness, 
uniform texture of concrete, and uniform appearance. The strength of formwork shall be ensured with appropriate stiffeners . Timb"r 
shuttering implies vertically placed boards, made of softwood, Class II, on all visible surfaces. The points of extens ion shall be 
selected so that all boards are neither joined together at the same level, nor staggered too much by height Unstable knots shall be 
driven out, and the resulting holes firmly sea led with wedges made of softwood that will be cut fiush on the concrete facing side. 
Horizontal and inclined shutters (the soffit of cantilevers of th~ pile caps on central piers) shall be placed in the direction of the 
centreline of a pier, i.e. the centreline of a wing for the shutters for wings , All other boards for vis ible surfaces sha ll be vertical, 
unless the overall height of an element exceeds 50 cm, provided that horizontal boards do not disturb the general appearance 01' the 
concrete surface in such case either. Timber shutters may be reused several times, if it is identified as suitable for further use after 
the removal and cleaning, which is to be subject to approval by the Engineer , Boards that are not suitable for visible surfaces may be 
used for those surfaces that are not exposed to view, provided that they are of appropriate bearing capacity, Shutters made of 
engineered wood boards, i,e, treated wood, may also be used without limitations on surfaces not exposed to view, For visible 
surfaces. it is necessary to prepare a board arrangement schedule that shall be subject to approval by the Engineer. 

Reinforcing Steel 

Provisions of Sub-Section 13,5.1 REINFORCING STEEL shall apply. 


Execution of Work s 

The works shall be executed in full compliance with provisions of Sub-Section 8. 104 . EXECl'TJON OF CONCRETE WORKS 


Measurement 

The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of concrete according to the design of 

piers/abutments, andlor their elements, and as approved by the Engineer. The quantity shall be determined separately for each pan 

of a pier/abutment according to the Priced Bill of Quantities, as given with "Scope and Content of Works" for thi s Sub-Section of 

the Technical Specifications, 


Payment 

For quantities determined in the above-described way, the Contractor shall be paid at th~ agreed unit prices for each separate 

pier/abutment element in the Priced Bill of Quantities The UJ1it prices shall make a full compensation for full equipment, scaffo lds, 

and formwork, placed concrete, and all work on the erection and removal of scaflolds and formwork , and on the production, 

transport, placement, and curing of concrete, Reinforcing stee l sha ll be paid extra, 


13.4 .3,3 , Reinforced-Concrete Span ning Structure 
Scope and Content of Works 
The work under this item includes the construction of all structural elements of the reinforced-concrete superstructure of the bridge, 
which also implies the provision of all plants, equipment, material, and labour, and the execution of all operations related to the 
production, transpon, placement, and curing of placed concrete, as well as all works and materials for the erection and removal of 
scafTolds and formwork. Parts of the spanning structure covered with this item of works may be distinguished in the following 
types 

Main girders of the bridge, made of reinforced-concrete 

Cross girders of the bridge, made of reinforced-concrete 

Bridge deck (upper deck with cantilevers and beams and/or lower deck), made of reinforced-concrete 

Main plate girder, made of reinforced concrete 

Cross girders, made of reinforced concrete, to Iink main girders made of pre-stressed concret~ 


Bridge deck made of reinforced concrete over pre-fabricated girders 


Parts of the spanning structure are divided in the Bill of Quantities according to the grade and class of concrete, as well, if such 
differences are foreseen in the Design, 

Concrete Requirements 
Requirements that concrete shall meet are given in Section 8. CONCRETE and Sub-Section 8.10. STRUCTURAL CONCRETE of 
these Technical Specificat ions , 

Scaffolds and Formwork 
Requirements for scaffolds and concrete are given in Sub-Section 13 .3 .1 SCAFFOLDS AND FORMWORK of these Technical 
Specifications, and in Sub-Section 13.4.3.2 . in the pan covering scaffolds and formwork , Scaffolds shall be designed for the entire 
load from main and cross girders and slab. 

Reinforcing Steel 

Provisions of Sub-Section 13 .5. 1. RLiNFORCING STEEL shall be observed in entirety, 


Execution of Works 
The works shall be executed entirely in compliance with provisions of Sub-Section 8 104. EXECl:T10N OF CONCRETE 
WORKS, with a particularly accentuated need for the preparation of and compliance with the concreting plan. Any interruptions and 
stages in concreting are given in the Design, and no changes in these requirements from the Design shall be allowed without the 
Engineer's approval, The Engineer shall not give his approval for any changes that may cause unfavourable consequences in the 
form of fissures and cracks, or the appearance of additional static impacts in the system due to changes in contraction and creeping 
values with respect to the Design, 

The following is specifically pointed out : 
Main and cross girders shall be concreted at the same time , always from the lower edge of bridge deck , i,e, lower edge of 
cantilever. The bridge deck shall not be concreted at the same tim e, but only after concrete in girders has passed through th e 
initial setting period , 



ij§.'. Section 13: Bridges 

.' 

In principle, scaffolds shall be loaded symmetrica lly in each span, which is given in the concreting plan, and in case of its 
absence , this principle shall be observed by the Contractor. 
The bridge deck and cantil ever surfac\!s sha ll be fini shed according to the design in terms of evenness, gradients and cross falls, 
which shall be checked with a 3 m long metal straight edge. Any variation from the srraight edge shall not exc0ed 5 mm. The 
evenness cheC king procedure with a straight edge is performed by moving the straight edge by a half of its length with respect 
to Its previous position . The measurement of evenness shall be carried out in at least two orthogonal directions. If there is a 
variation in excess of 5 mm, minor repa irs shall be performed by moving the straight edge over fresh concrete, and major 
repa irs by removing, or addrng, material with appropriate compaction, all subject to the approval of the Engineer 
The control of evenness and repairs shall be performed on fresh concrete. 
The surface of concrete shall be roughened while concrete is fresh in a proper way, so that after the work is over, the surface 
remains rough , after which it shall be protected aga inst a rapid loss of water, i.e. against damage induced by precipitation (rain 
shower, hail , etc) until sufticient strength is achieved. 
In places where gullies are to be installed, it is necessary to leave openings. 
In the zones foreseen for the installation of expansion joints, concreting shall be properly ended, having in mind dimensions, i.e. 
quantity of concrete to be cast when install ing expansion jornts shall be sufficient to perform a good bond. 
When dealing with the construction of reinforced-concrete slabs over precast main girders, everything specified above is of 
importance. In that case, specia l al1ention shall be paid to the cleanliness of anchor bolts for the bond between the precast 
girders and the subsequently concreted slab. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of concrete according to the design of 
spanning constructions. and/or their elements, as approved by the Engineer. The quantity is determined separately for every part 
according to the Bill of Quantities. 

Payment 
For quantities determined in the above-described way, the Co ntractor shall be paid at the agreed unit prices for each separate 
element of the bridge spanning structure in the Priced Bill of Quantities . The unit prices shall make a full compensation for all 
equipment, scaffolds, and formwork. placed concrete, and all work on the erection and removal of scaffolds and formwork, and on 
the production, transport, placement, and curing of concrete. Reinforcing steel shall be paid extra. 

13.4.3.4. Precast Cornices or Parapets on Cantilevers Supporting Pedestrian Walkways 
Volume and Content of Work 
The work under this item includes the casting, transport, and fi xing of designed cornices which means the provision of all plants, 
equipment, materials, and labour to carry out all operations needed for the casting, transport . and fixing of cornices. The shapes and 
dimensions of cornices, and the grade and class of concrete shall be specified in the Design . 

Casting Requirements 
Precast cornices shall be of reillforced concrete according to Section 8. CONCRI:TE and Sub-Section 8.10. STRUCTURAL 
CONCRETE. 

As a rule, precasting, fixing and edge rounding tolerances shall be considered in the Design If thi s is not the case the Contractor 
shall make a formwork proposal that will ensure: 


SutTicient tolerances for cornice tixing, 

Easing of sharp edges, 

Proper positions of reinforcing steel and size of protecti ve cover, which implies a minimum thickness of cornice of 8 cm. 

The grade and class of concrete shall be defined in the Design. Regardless of this fact , cornices shall be precast of concrete having 
the characteristics in compliance with the following standards . 


MB 45 (SRPS U.M 1.020) 

V-8 (SRPS U.MI.015) 

M-150 (SRPS U.MI.016; 


SRPS U.M 1055.) 

Frost and salt resistance (SRPS U.M 1.055) 


If the design specitications are stricter than the abov~ standards, then they shall be complied with to the full satisfaction of the 
Engineer. 

The Engineer sh~1I consider for approval the Contractor's proposal of dimensions and tolerances, the method of sharp edges ~asing, 
and requir0 the compliance with the requirements contained in the standards listed above. 

Execution of Works - Fixing 
Precast cornices will ensure the final lateral appearance of the bridge. l'or this reason when put in position they shall fully create the 
aesthetic effect required by Design. 

Cornices shall be fixed as soon as concrete mix reaches its final strength and scaffolds, if any, are removed. 

The Co ntractor shall not be allowed the use of any cornice cast of such concrete type and class that does not comply with thi s Sub­
Section in the Technical SpeCifications, and any cornice with mechanical damage inflicted during casting, transport and fi xing. 
When cornices ar~ tixed into designed positions the Contractor shall check their positions, arrangement, and geometrical 
characteristi cs and request the approval of the Engineer. Subject to the approval of the Engineer, the Contractor shall proceed with 
the linal fi xi ng and concret ing of that segment of the superstructure with which the cornices and the remaining part of the bridge 
structure will make a monol ithic strucnlre. 

Any incorrect members deemed so by the Engineer on the basis of the requirements in this Sub-Section of the Technical 
Specifications shall be rejected and replaced with proper ones at the Contractor's expense. 
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Structural members bearing traces and remains of formwork coating agent may be built in, subject to the approval of the Engineer, 
provided always that the Contractor will submit evidence that such traces and remains will disappear within 30 days after building 
in, to the full satisfaction of the Engineer 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of cornice of designed size, as approved 
by the Engineer 

Payment 
The quantity measured in the above described way will be paid to the Contractor at the contract unit price which will mean a full 
compensation for the use of equipment, work, and materials for casting and fixing precast cornices 

13.4.3.5.lransition Slabs 

Volume and Content of Work 
The work under this item includes the casting of reinforced concrete slabs on top of a gravel wedge at the contact of approach fill 
and bridge superstructure. Slabs are to eliminate shocks when vehicles cross from the approach fill to the bridge superstructure due 
to different degree of settlement between them. Alternatively, the settlement at the approach fill end of transition slabs shall be 
reduced to zero or to the degree of settlement of the superstructure at the point where the slabs rest on it. 

The length of transition slabs shall be given in the lJesign depending on approach fill height. 

The work includes the preparation of bed - gravel wedge, the positioning of reinforcing bars and formwork wherever needed. and 
the placement and curing of concrete mass. 

Concrete Requirements 
The grade and class of concrete shall be given in the Design. Everything related to the production, transport, and placement of 
concrete shall be ruled by provisions of Section 8. CONCRETE, and Sub-Section 8.10. STRllCTURAL CONCRETE of these 
Technical Specifications. 

Execution of Works 
After the completion of works on the construction of abutments and cantilevers of transition slabs, and construction of gravel 
wedges according to provisions of Sub-Section 13.2.5. CONSTRUCTION OF GRAVEL WEDGE of these Technical 
Specifications, it is necessary to perform the control of evenness, gradients, and cross falls of gravel wedge surfaces on which 
transition slabs will be pla~ed. 

Ifany variation from the values specified in the Design is identified, higher parts of the constru~ted gravel wedge shall be removed, 
and depressions shall be filled with material used for the construction of wedge, and compacted in compliance with provisions of 
Sub-Section 13.2.5. CONSTRUCTION OF GRAVEL WEDGE of these Technical Specifications and to the full satisfaction of the 
Engineer. 

Before placing reinforcing steel, the gravel bed shall be covered with natron paper from cement bags, with necessary 20 cm 
overlaps. 

Reinforcing cages shall be prepared according to design details and laid on a prepared base. To achieve a required bottom cover for 
transition slabs, it is recommended to place concrete in thickness that corresponds to the thickness of cover immediately before 
installing cages 

Before concrete starts to set, reinforcing cages shall be placed and fonnwork prepared in advance shall be fixed at the place of 
joints, irjoints are foreseen in the Design. At the place of joints, steel fonnwork is envisaged and shall be coated with appropriate 
concrete setting inhibitors. 

Formwork shall be nat and clean. 
After the reinforcing steel and formwork for joints are fixed, concrete shall be placed in the way as specified in relevant provisions 
of Section 8. CONCRETE and Sub-Section 8.10. STRUCTURAL CONCRETE of these Technical Specifications, with the 
placement of concrete performed simultaneously for all designed transition slabs next to an abutment, i.e. simultaneously ~or all 
slabs of one abutment for which the preparation of base, protective cover, and reinforcing steel is finished. 

The most suitable way foreseen is to install every other slab with the use of formwork, so that the remaining slabs between already 
hardened ones are cast subsequently, using natron or felt paper for making joints. 

If transition slabs are not to be concreted at the same time in the entire width of abutment, It is necessary to foresee concreting of the 
entire number of slabs, secure the position of ending separation formwork against displacement using steel wedges driven into the 
gravel wedge, by at least 50 cm, and place a protective cover only in the width to be concreted. 

After finished casting of concrete, the surface of concrete shall be levelled with rules, manually, so that the finished surface has 
evenness, gradients, and cross falls according to the Design. 

Any movement over fresh concrete shall be forbidden for at least 48 hours after concreting, and then only over previously laid 
boards, at least 5 cm thick. If the surface evenness becomes damaged due to the Contractor's negl igence, such slab shall be 
demolished and removed at the Contractor's expense, and a new one shall be cast . in conformity with provisions of these Technical 
Specifications. 

Separation formwork may be taken out after concrete reaches initial strength, while taking care not to break off the concrete cover. 
The removed formwork shall be cleaned and coated for the next use 

Reinforcing steel 
Fully in accordance with the Design and provisions of Sub-Section 13.5 I REINFORCING STEEL of these Technical 
Specifications. 
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Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m1 of placed concrete in dimensions as set 
out in the design, and as approv~d by the Engineer. 

All slabs poorly constructed by the Contractor and removed on the Engineer's instructions shall not be taken into account. 

Payment 
For quantities determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all equipment, material , and work on the cons truction of transition slabs in accordance with the provisions of this 
Sub-Section oCthe Technical Specifications. Reinforcing steel shall be paid extra. 

13.44. Pre-Stressed Bridge Structures 

13.44.1. Precast main girders made of pre-stressed concrete 
Scop~ and Contents of Work s 
The work under this item includes the construction, transpon, and installation or main girders made of pre-stressed concrete, which 
implies the provision of all plants, equipment , materials, and labour, and execution or all operations related to the fabrication, 
transpor1, and installation of girders. 

ReqUirements for Material s 
ReqUirements to be met by concrete are give n in Section 8. CONCRETE and Sub-Section 8.10. STRUCTURAL CONCRETE of 
these Technical Specifications. 

Requirements for formwork are given in Sub-Section 133 . TIMBER CONSTRUCTIONS of these Technical Specifications. 

Requirements for reinforcing steel are given in Sub-Section 13.5.1 REINFORCING STEEL FOR CONCRETE ELEMENTS AND 
STRI:CTURES . 

Requirements for pre-stressing steel and systems are given in Sub-Section 8.10.6. PRL-STRESSING OF CONCRETE 
CONSTRUCTIONS AND ELE\1E'ITS 

Execution of Works 
Fully in accordance with provisions of Sub-Sections 8.10.5. PRECAST ELEM ENTS and 8. I0.6. PRE-STRESSING OF 
CONCRETE CONSTRUCTIONS AND ELEMENTS of these Technical Specifications. Apart from provisions from Sub-Section 
8. 10.5. PRECAST EL EMENTS the Contractor shall also observe the following: 

Extension of Elements: 
If precast girders are fabricated in parts and delivered to the si te as such, lengths of par1icular members shall be adjusted to the 
method of transport and installation of girders. Unless otherwise specifically stated in th e Design how the elements are to be 
extended, the Contractor shall recommend a way to extend girders, and his proposal shall be submitted for the written approval of 
the Designer and the Engineer Transpor1ed parts of girders are not pre-stressed in principle, which means that , as a rule. they cannot 
be exposed to dead load, which the Contractor shall have in mind when hand ling th~m . The extension by a direct contact between 
parts of girders is allowed only with the Designer's and Engineer's approval, as mentioned above. In that case, the Contractor shall 
prove the stress condition at the place of extension, with the requirement that the stress in a joint at the most unfavourable load in 
operation be of at least 1.5 :vIPa pressure. according to the related Serbian regulations. 

Contact surfaces at the point of extension shall be roughened and coated with an epoxy coating immediately before tensioning, with 
the contact achieved before the epoxy coating sets, and the tensioning of cables to reach the full force only after the coating has 
reac hed the strength at which it receives tensile stress generated during pre-stressing in the zones in which the cross-section will be 
pressed in use. For applied epoxy resins. the Contractor shall procure and submit to thl' Engineer for approval. all necessary 
compliance certiticates, and, among them, par1lcularly evidence on the behaviour of resin in time. 

The contllluation in concreting of a part of girder is perform~d using concrete of the same grade and class, with produced cement 
and aggregate of the same type used for the fabrication of girders in the respecti ve plant. For this purpose it is, therefore, necessary 
to separate cement and aggregate in the plant and transfer them to the site, with a clear designation for which girders they are to be 
used In s itu concreting at the place of extension may be performed only in formwork of the same kind and type as the formwork 
used in the plant , and coatl'd with the same agent as it was done In the plant. 

Contact surfaces shall be roughened and wetted down before concreting, and all reinforcing steel shall be properly extended 
according to provisions of Sub-Section 13.5.1 REINFORCING STEEL FOR CONCRLTE ELEMENTS AND STRUCTURES of 
these Technical Specifications. 

rensioning of cables shall be carried out once concrete for extension has reached a sufficient strength for pre-stressing, according to 
provisions of Sub-Section 8. 10.6. PRE-STRESSING OF CONCRETE CONSTRCCTIONS AND ELEMENTS. In case of the 
extension of par1s of girders on the site, the Contractor shall submit for approval by the Engineer and the Designer the relevant 
calculation of losses of prestress, stress, and deformations, calculated for a selected extension procedure. 

Pre-stressing: 
Fully in accordance with provisions of Sub-Section 8.10.6. PRE-STRESSING OF CONCRETE CONSTRUCTIONS AND 
ELE:vIENTS 

In stallation of girders: 
Before the installation of gLIders, the Contractor shall check the position and height of bearings on which the precast girders shall lie 
and request the approval of the Engineer During the installation. the girders shall be secured in terms of their designed position, and 
secured against getting into such position in which unfavourable stress conditions appear with respect to values fores(;lln in the 
Design. 
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Section 13: Bridges 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of placed concrete according to the 
design, and as approved by the Engineer. Concrete in the parts of extension, and epoxy coatings, shall not be measured extra. 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all equipment, scaffolds and formwork. placed concrete, and all other work on the erection and removal of 
scaffolds and form work, and on the fabrication and transport of girders to the site, and their assembly into designed positions 

Any work on the extension of girders shall not be accepted lor extra payment. 

Reinforcing steel, pre-stressing cables, and grouting of cables shall be paid extra 

13.5. 	 Metal Works 

13.5.1. 	 Reinforcing Steel for Concrete Elements and Structures 
Scope and Contents of Works 
The work covered under this Sub-Section of the Technical Specifications includes the procurement of plants, equipment, materials, 
and labour, and the execution of all operations related to reinforcing steel in conformity with the Conditions of Contract. and in full 
compliance with this Section of the Technical Specifications, drawl1lgs, and the Engineer's instructions. 

Technical Regulations 

Reinforcing steel shall be in compliance with the Rules on technical norms for plain and reinforced concretc /PBAB 87/. 

instructions for use, and relevant standards: 

SRPS CK6020 Hot-rolled steel. Reinforcing steel for concrete. Technical specifications (1987) 
SRPS CK6.120 Hot-rolled steel. Reinforcing steel for concrete. Shape and sizes (1986) 
SRPS U.M 1.091 Welded mesh reinforcement for construction industry (1986) 

The standards specify shapes and sizes, as well as testing methods, lor quality requirements set out in PBAB 87. 

Materials 
Wires and bars made of smooth steel, high-strength naturally hard ribbed steels, and mesh reinforcement made of cold-drawn 
smooth wire shall be used for the reinforcement of concrete constructions and elements as specified in the Design. 

Smooth reinforcing steel GA 240/360 
Smooth reinforcing steel /GA/ is soft steel. grade 240/360, produced in the form of wires and bars. For reinforced concrete 
constructions, round, smooth reinforcing steel shall be fabricated according to an approved procedure. 

Ribbed reinforcing steel RA 400/500 
Ribbed reinforcing steel IRA/ made of high-strength naturally hard steel, grade 400/500, is produced in the form of wires and bars. 
For reinforced concrete constructions, round, ribbed, reinforcing steel shall be fabricated according to an approved procedure. 

Welded mesh reinforcement MAG 500/560 
Welded mesh reinforcement is made of cold-drawn wire made of smooth steel, grade 500/560. Mesh marks, diameter and spacing of 
wires, tolerances, etc. are determined in SRPS l!.MI.091 

Protection of Materials 
Reinforcing steel shall be protected against damage at all times. When placed into a construction. it shall be free from dust. loose 
nakes of slag and rust, paint, oils, or other foreign materials. 

Bending 
Reinforcing bars shall be carefully cut and bent by a qualified worker. They shall be bent in cold according to patterns, and shall not 
noticeably vary from the shape and dimensions shown on drawings. Sharp bends shall be avoided, and radii smaller than those 
specified in Table 24, PBAB 87, shall not be allowed. 

Placement and Fixing 
All reinforcing steel shall be accurately placed, bars shall be tied with wire at every crossing, so as to stay in pOSitions shown on 
drawings during the placement of concrete. Spacers that prevent contact between reinforcing steel and formwork, and between rows 
of reinforcing steel shall be made of precast concrete cubes, or other materials of approved shape and dimensions. Concrete cubes 
shall be of such dimensions that it IS possible to cover them with concrete. Coarse-grained gravel, crushed stonc, or bricks, metal 
pipes, and wood shall not be used as pads. The inspection of placed reinforcing steel shall be performed macroscopically. The 
proper positions of placed reinforcing steel and its particular elements With respect to designed positions shall be checked by 
measurement and submitted for the approval of the engineer. 

Allowed variations arc in the following limit ranges: 
Variations between particular bars 

For piers/abutments and beam girders ... - 10 mm. 
For slabs and walls ............................... - 15 mm. 

Variations between vertical rows of reinforcing steel, and variations in the designed dimensions of protective cover 
For elements with the structural 
height over 1m. . .... - 10 mm. 
For beams and slabs 
thicker than 10 cm ... .. - 5 mm. 
For slabs thinner than 10 cm .. . ......... -3 mm. 

Deviations in stirrups with respect to horizontal or vertical values 
For elements with the structural 
height over 1m. .. ........ 10 mm. 
For elements with the structural 
height under 1m. .. .... 5 mm. 

Axial deviations for butt-welded bars 0100. 
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Section 13: Bridges 

Extension 
All reinforcing bars with overall length smaller than 12 m shall be delivered in full length as indicated on drawings. Bars longer than 
12 m may be ~xtended as shown on drawings or specified in PBAB, Section V.5, and/or Engineer's instructions. Butt joints made 
applying the electronic welding procedure shall be tested according to SRPS CA4002 and SRPS C.A4.005. 

Acceptance 
Befor~ the commencement of concr~ting of every element or construction, it is necessary to identify and note in a protocol, prepared 
by the Contractor and submitted for the approval of the Engineer, whether reinforcing steel meets the requirements regarding: 

Diameter, number of bars, and d~signed geometry of placed steel 

Fixing of steel in formwork 

Mechanical properties: yield strength, breaking limit, quality of welded joints, and 

Clean I iness of placed steel 


Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of kilograms of placed reinforcing steel, as 
indicated on drawings and in specifications, i.e. reinforcement schedules, and as determined and approved by the Engineer. Any 
additions for trimming pieces, concrete cubes, pads, and spacers, as well as wire clips and fasteners to be procured by the Contractor 
when and as instructed by the Engineer shall not be taken into account. When making overlaps other than specified in Sub-Section 
V.5., PBAB, no compensation shall be given for extra steel, and for construction joints not indicated on drawings. For the 
calculation of weight of reinforcing steel, SRPS CK6.120 shall be applied 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for the scope and content of works given under this Sub-Section of the Technical Specifications. 

13.).2. 	 Metal Work in Pre-Stressed Concrete 

13.5.2.1 	 High-strength patent pre-stressing wire with all anchors, tie plates, and cable ducts 
Scope and Contents of Works 
The work under this item is described in Sub-Section 8.10.6. PRL-STRESSING OF CONCRETE CONSTRUCTIONS AND 
ELf\1ENTS of these Technical Specitlcations 

Measurement 
In full accordance with Sub-Section 8.10.6. PRE-STRESSING OF CONCRETE CONSTRUCTIONS AND ELEMENTS 

Payment 
In full accordance with Sub-Section 8.10.6. PRE-STRESSING OF CONCRETE CONSTRUCTIONS AND ELEMENTS 

13.6. 	 Expansion Joints on Structures 

Scope and Contents of Works 
The works covered with this Sub-Section of the Technical Specifications include the provision of all plants, equipment, material, 
and labour, and the execution of all operations related to the fabrication, transport, and installation of all expansion joints, in 
accordance with the Conditions of Contract and in full compliance with this Sub-Section of the Technical Specifications, structural 
requirements, drawings, and the Engineer's instructions. 

In accordance with structural requirements, drawings, specifications from the Design, this Sub-Section sets out the requirements for 
the application of materials. and the fabrication and installation of expansion joints, specifically for 


Special expansion joints that may absorb extremely large amounts of expansion 

Reinforced elastomeric expansion joints. 


Materials 
Elastomer for expansion joints shall comply with the specifications for bearings for which certitlcation has been issued by the 
authorised testing institute as approved by the Engineer, and shall be resistant to aging, weather conditions, and chemical impacts 

Protection against Corrosion 
The Contractor shall define corrosion protection systems to be applied for particular surfaces on the bridge in accordance with the 
applicable technical regulations and Rules on technical measures and requirements for the protection of steel structures against 
corrosion (OfT Journal SFRY. No. 3211970) and submit his proposals for the approval of the Designer and the Engineer. Alkyd­
based corrosion protection systems shall not be accepted. The sequence, type, and technology of application and method of control 
of coats of the corrosion protection systems specified in the Contractor's proposal shall be defined in appropriate reports. As a rule, 
surfaces shall be prepared by abrasive jet cleaning. Th~ degree of reached cleanliness of surface shall be determined in accordance 
with SIS 053900. After cleaning and dedusting, surfaces of steel elel11ents shall be protected either with a primer or immediately 
with the first basecoat, wlthin 8 hours at most. The Design shall foresee the application of high-strength bolts in some connections, 
designed as "friction-grip" bolts - TS. Contact surfaces in connections shall be protected by aluminum - AIMg5 - metallization fully 
in accordance with relevant standards. 

The Contractor shall ensure optimum conditions on the site for the storage and appl ication of selected coatings, fully in accordance 
with approved reports, enclosed Manufacturer's instructions, Institute's certificates, for otTered corrosion protection coatings and to 
the full satisfaction and approval of the Engineer. The Contractor shall provide all necessary equipment and instruments for control 
on the site. 

Measurement and Payment 
Measurement and payment shall be made at the unit price per I kg of steel construction as approved by the Engineer. The unit price 
shall be quoted for an assembled steel construction protected against corrOSIOn, and shall include all work, tools, and equipment, 
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Section 13: Bridges 
breakdown (in percentages) into costs of panicular items of work, for the sake of calculations for interim monthly payments. The 
relevant weight of construction for calculation shall be computed theoretically, namely: 

- The theoretical weight shall be determined based on shop specification of material applying the bulk density of steel of 8.00 
tim' for sheet steel, and 7.85 tim' for sections. The weight computed in this way shall be increased by 3% for fitting material used in 
the shop and for installation on the site. 

13.6.1 	 Reinforced Elastomeric Expansion Joints 
Fabrication Requirements 
These expansion joints shall be shock and sound-absorbing and watenight systems. Their dimensions shall fully comply with 
drawings and be shaped according to the cross section of the bridge. 

The expansion joints shall be delivered as 2 m long elements, and shorter reduc er elements that are to be welded together into one 
unit. Angkd joints shall be prefabricated, and the Manufacturer shall weld them. 

Sealants shal.1 be applied in accordance with drawings and shall be used strictly in accordance with the Manufacturer's instructions 
and subject to the approval of the Engineer 

Anchoring shall be performed with anchors of a minimum diameter of 16 mm, while their layout shall be adjusted to details for the 
elements to which the joints are to be anchored. The fabrication of expansion joints may stan only after the Engineer has given his 
approval for the Contractor's designs. 

Installation of Expansions Joints 
Expansion joints shall be installed fully in accordance With approved detailed drawings, with the accuracy requirement of - I mm 
vertically for 1 m long rule. Expansion joints shall be adjusted to the mean temperature of installation, i.e. if installation is foreseen 
for concrete constructions, along with the casting of slab, pre-stressing, contraction, and creeping of concrete shall be taken into 
account as well. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of constructed expansion joints in 
accordance with the design and as approved by the Engineer. 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all used equipment, incorporated material, and all work on the fabrication, transpon, and installation of expansion 
joints 

13,7. 	 Installation of Cast Iron Gullies for Designed Bridge Deck Drainage 

Scope and Content of Works 
The work under this item includes the installation of gullies to drain surface water from the bridge according to the drainage design, 
which implies the provision of all plants, equipment, materials, and labour, and the execution of all operations on the fabrication of 
complete gullies, with the installation of gully pots to channel water, as specified in the separakly elaborated drainage design, their 
transport to the site, and installation. 

Execution of Works 
A gully is a finished product, and shall have, as such, the shape and dimensions according to drawings in a separate drainage design. 
The Engineer shall determine whether delivered gullies are fully compliant to the type specified in the drainage design, and whether 
they are damaged during handling before their installation. The upper and lower pans of a gully shall not have cracks or voids in 
casting, and the gully grating shall properly sit in its frame, which means that it shall not be curved, twisted, or of improper size for 
the frame. Grating bars shall not be cracked or broken. 

Unless otherwise shown on design drawings, the opening for a gully and drain pipe shall be left in the concrete slab in advance, so It 

shall be adequate, by shape and dimensions, for the gully and drain pipe. 

Before placing the gully, the concrete sUiface shall be coated with a hot bitumen coating. 

If the opening is larger than needed to place the gully, gaps shall be filled in with plastic cement monaro 13 

Joints between the gully and the road surfacing shall be finished according to specifications given in Sub-Section 13.108 
CONSTRUCTION AND SEALING OF JOINTS ON ASPHALT ALONG KERBS AND CORNICES ON PEDESTRIAN 
WALKWA YS AND ALONG EXPANSION JOINTS of these Technical Specifications. 

The gully is placed in its frame as a whole, which means, with the grating in place, and then its height is adjusted by means or an 
instrument, so that after completed paving, the grating lies flush with the pavement, without any ot' its pans prOjecting above, or 
sinking under the road surface. Cement mortar shall be cured with a usual procedure. Before paving, the grating shall be removed, 
and the opening closed with a timber cover, to prevent asphalt from getting into the gully. From the date of installation of gully to 
the date of paving, at least a fortnight shall pass, to ensure that cement monar has reached the required strength. During paving, it is 
necessary to protect gullies from damaging, which panicularly applies to the placement of asphalt concrete in two layers. The first 
layer before and after the gully shall not be compacted with a roller, but hand rammers. When a paver passes over a gully, measures 
shall be taken to prevent the spreader from hitting the gully. Gullies shall be covered with gratings after finished paving, and surface 
is wetted down for testing. This is done to assess the effectiveness of drainage 

If the gully is the reason for insufficient drainage, its position shall be tixed in a proper way to the full satisfaction of the Engineer. 
At the place where the drain pipe leaves the underside concrete surface, cement monar sha.11 be shaped conically. to be higher next 
to the drain pipe than in the contact with concrete. 
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Measurement 
The quantity to be paid to the Contractor at the agreed unit price sha ll be the number of gullies according to the drainage design, and 
as approved by the Engineer. 

Payment 
For quantity determined in the above-descr ibed way, the Contractor shall be paid at the agreed unit price that makes a full 
compensat ion for all material and work according to the scope of works for this Sub-Section of the Technical Specifications 

13 .8. Designed Steel Barriers on Bridges 

Scope: and Content of Works 

The wo rk under this item includes the shop fabrication and mounting of bridge barriers according to the Design, which implies the 

provi5ion of all plants, equipment, materials, and labour, and the execution of all operations for the fabrication, transport, mounting, 

and corrosion protection of barriers. 


In the Bill of Quantities, barriers sha ll be sepa rated by type, as follows: 
a) CRASH BARRIERS 
b) CRASH BARRJERS WITH HANDRAILS 
c) OTHER TUBULAR BARRIERS. OR BARRJERS MADE OF SECTIONS 

Quality Requirements 

The qual ity of appl ied mater ials, and the requirements for I'abrication and corros ion protection of steel materials are spec ified in 

Sub-Section 12 .6. I. of these Technical Specifications. 


Other standards appl icable for protective steel barriers are : 

SRPS U.S4.1 00 Protective barriers, made of steel ·· Technical requirements for fabrication and delivery 

SRPS C S4.1 08 Protective barriers, made of steel - Shape and dimensions . 


Execution of Works 

The work on shop fabrication of barriers shall be executed in accordance with requirements of Sub-Section 12.6.1 of these 

Technical Specitications. Shape, dimen sions, and types of steel elements, as well as required dimensions of seams of welded joints, 

shall be specitied in the Design. All visible joints sha ll be tinished off by grinding, 10 get a clean surface. Before the tinal joining of 

individual segments, it is necessary 10 perform a trial assembly of main elements - posts , hand rai ls, and rail slbeams to avoid any 

variations If possible, it is necessary to check the position of anchoring points on the construction , and carry out minor adjustments 

during work in the shop. 


Crash barriers are supplied as tinished products from the Manufacturer, wi th connect ion details previously custom ized according to 

details given in the Design During fabrication of barriers in the shop, .t is necessary to ensure that they fit any curves on the bridge. 

Pol ygonal barriers on bridges in curveS shall not be accepted. After shop fabrication , but before transport to the site, barriers shall be 

protected with a basecoat, fully in accordance wi th prOVisions or relevant standards . The basecoat shal l be factory-prepared. It may 

be applied with a brush or by spraying. 


Barriers shall be transported 10 the site tak ing necessary precautionary meas ures to avoid damaging both the steel materia l, and the 

basecoat. 


Before assembling the barrier, it is necessary to check the condition of openings left for its installation in the structure. The openings 

sha ll be cleaned with air under pressure, to remove an)' foreign objects. 


The barrier shall be install ed at air tcmperarure in the range from 15°C to 25°C. 

The barrier shall be set into its designed position and adjusted in height and direction, and then temporar il y tixed in a suitable way. 

Alier fixing the barrier, and wetting down the holes beforehand, anchoring points shall be sea led with fine-grained concrete of the 

same grade and class as specified for concrete for the superstructure, and the filling is then cured in conformity with requirements 

set out in Sub-Section 8.10. STRUCTURAL CONCRETE of these Technical Specifications. During and after the installation, it is 

necessaf) to check and ensure the effectiveness of expansion joints of the barrier. Before applying protective coatings, the barrier 

shall be IJ1spected and cleaned from any residues of concrete or traces from welding, and repa ir the basecoat, if damaged anywhere 

and to any degree, and de-greased beCore applying the next coating. 


The barrier can then be painted with the second coat, and after it dries. with the finish coat as well , so that there shall be at least 

three coats in total. 


Air temperature during painting on the site shall be neither below +5°C nor over +20°C. The paint shall not be applied to wet and 

frozen surfac~s, nor at a relative alr humidity higher than 60%. If painting is done under a cover, and, atter app lying the paint, 

weather conditions become unsatisfactory, the cover shall be kept in place until the paint dries, or the weather gets bener 10 the 

extent that the paint call be exposed to atmosphere 


The Eng ineer may t'orbid the appl ication of paint if he considers weather conditions unfavourable. The paint sha ll not be appli ed to 

meta l that is 100 hot and could thus cause the porosity of the applied layer or swelling of the paint due to a sudden loss of the 

solvent. Inaccess ible places shall be protected, too. 


Some elements (handrails, posts, rail ings) shall be finish painted in colours specilied in the Design, and if such data are not ava il able 

in the Design, the deciSIOn on colours shall be made by the Engineer. 


Crash barriers shall meet the requirements for installation specitied for pedestrian barriers. Crash barriers shall be ga lvanized. and 
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Section 13: Bridges 
Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number ofm' of installed barrier, prepared according to 
the Design and as approved by the Engineer. 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all used equipment, plants, and material, and for all work on the fabrication, transport, assembly, and painting of 
barriers according to the Design. 

13.9. 	 Bridge Bearings 

Scope and Content of Works 

The work under this item of the Technical Specifications shall include the provision of all plants, equipment, material, and labour, 

and the execution of all operations related to the fabrication, transport, and installation, including bedding mortar. of all bearings, in 

accordance with the Conditions of Contract, and in full compliance with this Sub-Section of the Technical Specifications, drawings, 

and Engineer's instructions. 


In accordance with structural requirements, drawings, and specifications from the Design, this Sub-Section sets out the requirements 

for applied materials, fabrication and installation of bearings, namely for: 


Special steel bearings 

Neotopf elastomeric bearings, and 

Reinforced elastomeric bearings. 


As for materials and design. Neotopf, Neotopf slide bearings, and reinforced elastomeric bearings shall be provided with approval 
certificates issued by authorized institutes and submitted for the approval of th~ Engineer. 

For all manufactured bearings, in addition to the quality control by the Manufacturer, the control by authorized institutions for this 
business sector is mandatory. 

13.9.1 	 Reinforced Elastomeric Bearings - Materials and Manufacturing Requirements 
Elastomeric bearings are manufactured from synthetic chloroprene caoutchouc resistant to aging. weather conditions, chemical 
impacts, and ozone. 

Elastomer shall meet the requirements related to bearings which are provided with approval certificates issued by authorized 
institutes. 

Bearings shall have all dimensions compliant with data shown on drawings 

Plates that are inserted between layers of elastomer shall be made of high-strength steel and hot-bonded with elastomer layers. 

Installation of Bearings 
All bearings shall be marked so that the type, size, position, direction, and pre-settings are stated unambiguously. All works on the 
site regarding the installation of bearings shall be allowed only if performed by the Manufacturer's specialists or representatives 
authorized and trained by him. The acceptance of bearings and their installation up to the time before the placement of bedding 
mortar, and after its placement, shall be subject to the approval by the Engineer Bearings shall be installed according to details and 
height levels given on drawings, over bedding mortar placed according to requirements specified in Sub-Section 8.10 of these 
Technical Specifications Elastomeric bearings shall not come into contact with grease, solutions, and particularly not with oils for 
formwork. Neotopf slide bearings shall be pre-set in accordance with design requirements. Devices for temporary fixing shall 
consist of materials that do not damage bearings at the moment of initial movement. Bearings that are not installed properly, or do 
not meet specified standards, shall be removed and replaced at the Contractor's expense and to the full satisfaction and approval of 
the Engineer. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of bearings according to kind and type, as 
specified in the design, and as approved by the Engineer. 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all materials, equipment, and labour, transport and installation, and for all tests required by the Engineer to 
determine whether particular bearings meet chemical, physical, and structural requirements stated in this Sub-Section of the 
Technical Specifications. 

The agreed unit price shall include bedding mortar, and all grouting equipment, indicators, and necessary seals, fully as stated in this 
Sub-Section of the Technical Specifications, indicated on drawings, or instructed by the Engineer 

13.10. Finishing Works on Bridges 

13.10.1 	 Stone and Concrete Kerbs 
Scope and Content of Works 
The work under this item includes the placement of stone or concrete kerbs, dimensions as specified in the Design, which implies 
the provision of all necessary plants and equipment, materials, and labour for the production, transport. and placement of kerbs 
according to the Design and requirements from this Sub-Section ot'the Technical Specifications. 

Material 
If the Design foresees stone kerbs, stone shall meet the requirements for stone material set out in Sub-Section 13.4.1.2. LIN ING OF 
END SLOPES- LINING OF STRAIGHT AND RO UND ED SOIL SURFACES, while a min.i!JIum compressive strength of stone is 
required to be 70 MPa. Only stone of eruptive origin may be used. If concrete kerbs are for'e~f'f'1JJi~f concrete 
shall be specified in the Design, while observing the following: Lf..r64;Jl!:JL.5 
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Grade ofconcn;t0 shall not be less than MB 50 
Average nexural bending strength (not applicable for the lengths 01'250 and SOOmm) 6 MPa 
Frost resistance (SRPS U.M 1.0 16) shall not be lower than M-150 
Water impermeability of concrete (SRPS U.MI .O IS) shall not be less than V-6 
Degree of damage under the ac tion of frost and sa lt (Table 2-SRPS U.M 1.055) shall be "0 - no spalling" 
Wear abrasion resistanc~, abrasion loss shall not be higher than 15 cm' I 50 cm' 

For everything else, concrete kerbs shall be governed by provisions of Section 8. CONCRETE and Sub-Section 8.10. 
STRUCTURAL CONCRETE of these Technical Specifications Cement mortar, 13 ratio, shall meet the requirements of the same 
standards, and the same provisions as concrete kerbs. 

Execution of Works 
After completing the bridge deck according to the description given under Sub-Section 13.4 .3.3. SPANNlNG STRUCTURE, kerbs 
shall be delivered and stockpiled near the place of installation. Cement mortar is placed over a moistened waterproofing system of 
the deck, and kerbs are positioned as specified in the Design . A kerb shall be wetted down too. The joint toward the strip on the 
pedestrian walkway side shall b~ sealed then . Very wet monars are not allowed, because of the risk of fissures and cracks in mortar 
due to water loss 

Joints between kerbs shall also be tilled with cement mortar, while leaving out one joint, about 2 cm wide, at every 20 m distance, 
and sealing it with a durable dastic bituminous putty , at the same time when longirudinal joints are seakd, according to the 
description given under Sub-Section 13 . 10.8. CONSTRUCTION AND SEAUNG OF JOINTS IN ASPHALT ALONG KERBS 
AND CORNICES ON P[DESTRJAN WALKWA YS. 

Standard length of kerbs is I m. This may vary in case and within limits specified below within this Sub-Section of the Technical 
Specifications. 

The placem<!nt of kerbs shall start from expansion joints toward the centre of each span and ends of wings, i.e. from the ends of 
wings toward the centre of bridge in case of structur~s without expansion joints. In the part of bridge in the centre of a 3-5 m span, 
standard kerbs shall be adjusted to the total length needed, with at least three kerbs shortened to a length not smaller than 70 cm. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number ofm' of placed kerbs, measured on the site and 
as approved by the Engineer 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all used equipment, incorporated materials , and work on the fabrication , transport, and placement of kerbs, 
including bedding and joints 

13 . I 0.2 Waterproofing of Concrete Deck Surface 

Scope and Content of Works 
The work under this item includes the construction of a modern waterproofing system over a constructed concrete deck in the area 
specified in the Design, which implies the provision of all plants, equipment, material S, and labour, and the execution of all 
operations re1at<!d to the procurement of materials, transport, and construction of a waterproofing system. 

A waterproofing system, TESTUDO type, with a polymer-bitumen strip for welding, or a product of the same or better 
performance by any other Manufacturer, shall be used for the waterproofing of bridge deck s, subject to the approval of the 
Engineer 

/:xeclltion of Works 
Weather conditions for the execution of works are: dry weather, a mmimum temperarure of 10°C, and a relative air humidity less 
than 60%. 

The concrek sllrface shall be cleaned from any loose parts of concrete, oil stains, and other impurities, and dedusted with 
compressed air, as a linal treatment. 

\) The nat, dry, and clean concrete surface shall be primed and covered with a levelling bituminous coating, a mix of bitumen and 
filler t'or placement in hot . This layer may also serve to fi X any minor uneven areas on the concrete: surface. The basecoat material 
sha ll have the same characteristics that meet requirements set out in SRPS U.M3.240/ 1989. 

Bitumen strips shall be welded to the placed layer of bituminous coating. For the waterproofing of bridge deck, torch-on bitumen 
str ips made of APP or SBS polymer bitumen with polye:ster felt sheeting shall be used. The properties of polymer-bitumen strips 
shall meet the quality requirements set out in SRPS U .M3 .300/ 1989 (Torch-on bitumen strips. Composition and quality 
req uirements). 

The material for waterproofing compound shall meet provisions of SRPS U. M3.246, if the compound is based on asphalt mastic, or 
SRPS U.M3 .244, if it is based on polymer-bitumen. 

Before the commencement of works, it is necessary to pre-test all materials to be used, and during the work, all necessary control 
tes ts shall be perl'ormed to the full sati sfaction of the Engineer 

Any mo vement over the basecoat is forbidden, except during the execution of other works on waterproofing. In case of damage, 
either the coating sha ll be noted down as improperly appl ied, or the surface shall be recoated as directed by the Engineer. 

The waterproofing works shall be exec uted with a constant technical supervision of works by the Contractor to the bfull satisfaction 
or the Engineer. 
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Section 13: Bridges 
Measurement and Payment 
The quantity to be paid to the Contractor at the agreed unit price, given per I m2 of the placed waterproofing system, sha ll be 
determined based on measurements given in the design and as approved by the Engineer. 

13. I0.3 Coating Concrete Surfaces with Bitumen 
Scope and Content of Works 
The work under this item includes the application of bitumen coating on concrete surfaces that will get into a direct contact with 
seepage water from soil, which implies the provision of all plants, equipment materia ls, and labour, and the execution of al l 
operations on the preparation of concrete surface, transport, preparation, and application of materials 

Execution of Works 
The surfaces of abutments and wing walls, as well as parts of piers that will come into contact with constructed embankment and 
end slopes, i.e. soil, shall be coated with hot bitumen. Before applying the coating, it is necessary to inspect the concrete surface, 
remove any spa lied and unstable portions, repair concrete on these places with cement mortar, and wait until it sets and loses 
moisture. The surface sha ll be clean and dry. 

Parts above foundation structures shall be coated. Th~ coating shall be made with bitumen heated to a working temperature. at an 
ambient temperature above 10°C, over concrete of a minimum temperature above 15°C, in about 2 mm thickness, at the rate of 
about 3 kglm. Before applying the coat on the front surfaces of piers/abutments. i.e. external surfaces of wing walls, it is necessary 
to mark a limit on concrete to which the coating will go, so that the limit is lower by 20 cm than the line of contact of end slope 
lining, i.e. ground embankment and concrete. The material sha ll be applied with suitable tool s. Any cracks shall be repaired with hOi 
bitumen or emulsion before the construction of embankment and end slopes, i.e. before backfilling foundations. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of applied coating according 10 the 
Design, and as determined and approved by the Engineer. 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all mentioned within the scope of works under this Sub-Section of the Technical Specifications. Any workings 
scaffolds that may be used shall not be paid extra. 

13 . .1 0.4. Asphalt-Concrete Surfacing 
Scope and Content of Works 
The work under this item includes the construction of road surfacing With asphalt concrete over a completed waterproofi ng layer in 
the thickness of I cm and over the surface specified in the Design, which implies the provision of all plants , equipment, materials. 
and labour, and the execution of all operations related to the production, transport, and placement of asphalt concrete in accordance 
with Sub-Sections 9.5. and 9.6. of these Technical Specifications. 

Materials 

The construction of surfacing is foreseen with the use of asphalt concrete, AB-II type, according to requirements set out in SRPS 

U.E4.0 14 (1983), and stone mastic asphalt, SMA OlliS, according to requirements set out III SRPS C.E4.015 . 


Basic materials and asphalt mix are subject to provisions of Sub-Sections 9.5.2. (953-9537) and 9.6.3. (96.31 - 9637) of 

the Technical Specifications for Asphalt and Pavement. 


Execution of Works 

Fully in compliance with Sub-Section 9.5.10 Technology of Work in the Technical Specifications for bridge deck. 


Qual ity Control 

Fully in compliance with Sub-Sections 9.5. 11 . and 9.6.6. of these Technical Specifications, and Sub-Seclions 9.5.12. and 9.6.7. in 

terms of criteria for measurement and payment. 


Measurement 

The quantity to be paid to the Contractor at the agreed unit price shall be the number of m2 of asphalt placed in full deSigned 

thickness and width according to the Design, with limitations from Sub-Sections 9.5 13. and 9.6.7. of these Technical SpecitkatlOns 

and as approved by the Engineer. 


Payment 

For quantity determined in the above-described way, the Contractor sha ll be paid at the agreed unit price that makes a full 

compensation for all equipment, material , and work on the production, transport, and placement of asphalt under Sub-Sections 

9.5.13. and 9.6.7. of these Technical Specifications. 

13.10.5. Testing of Finished Bridge 
Scope and Content of Works 
The work under this item includes the provision of all plants, instruments, equipment, and labour needed to test the finished bridge 
with trial load, and the preparation of test reports as a component part of the report for the technical acceptance of the bridge. 

Testing Procedure 
The finished bridge shall be tested fully in accordance with requirements from thi s Sub-Section of the Technical Specifications and 
provisions of SRPS U.M 1.046 Testing of bridges with trial load (1984) 

The testing may be awarded only to an authorized institution whose eligibility sha ll be previollsly determined by the Contractor, 
submitting specific evidence on that to th e Engineer for approval. 

The tests shall be performed as regular (Sub-Section 2.1.1 . SRPS U.M 1046) and normal (Sub-Section 2.2.1 .), and in case of any 
doubt regarding connections or other qualities of the bridge structure, the Engllleer will require a special test load (Sub-Section 
2.2.2.). Tests shall be performed with static and dynamic t<os t loads ror all bridges with a span L : 15 m, and irconditions from Sub­
Section 2.2.2. SRPS U.M 1.046 are present , trial load shall be applied for bridges of smaller span as well. Tests sbal be performed 
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Section 13: Bridges 
on a completely finished bridge and access structures, which implies a completely fjnished pavement on the bridge. Trial load shall 
not be applied before concrete of the main load-bearing structure has reached the age of at least 28 days. Aside from the required 
age of concrete in the main load-bearing structure, it is also necessary to have evidence that the placed concrete has reach the 
required grade. If this is not the case, trial load shall be postponed until the required grade of concrete has been achieved. Before 
trial loading, it is necessary to release the structure from all scaffolds and formwlJrk. Parts of scaffolds that will be used to 
accommodate testing specialists during their work shall not be dismantled; it is necessary to make these parts as self-supporting as 
possible, and to provide access to working platforms to the testing group. The Contractor shall be responsible for safe operation on 
such working scaffolds and platforms. Before performing the tests, the Contractor shall provide a testing programme, which shall be 
subject to approval by the Designer and Engineer. The testing programme shall include all requirements set out in Sub-Section 
3.2.2. SRPS L!.M 1.046. During the testing, all other loads shall be removed from the bridge, except for those loads that will be used 
for trial load tests. The testing of' the bridge in key phases shall be attended by the Designer and Engineer as well as the Contractor, 
and shall be completed to the full satisfaction and approval of the Engineer 

Assessment of Results and Report 
Trial load tests results shall be considered positive and the bridge a technically correct structure, if the requirements from Sub­
Section 4.1 SRPS t:.M 1.046 are met to the full satisfaction of the Engineer If, according to Sub-Section 4.2. SRPS, the trial load 
test shall be repeated, the bridge shall not be open to traffic until the structure has been re-analyzed and adequate measures have 
been taken. The organization that performed the test shall issue an interim test report, and then the final test report. In case of a 
negative opinion in the interim report, the bridge may be used for traffic until necessary measures have been taken and defects 
eliminated only if approved by the Designer and the Engineer. A copy of every report shall be submitted to the Designer and the 
Engin~~r Bridge test reports make a component part of the study report for the technical acceptance of the bridge. 

Measurement and Payment 
For work performed on trial load testing of the bridge, the Contractor shall be paid in an agreed lump sum amount that makes a full 
~ompensation for all materials, auxiliary scaffolds, smaller platforms, loads, and labour, and for the preparation of a bridge test 
report, all completed to the full satisfaction and approval of the Engineer. In case of repeated tests, for such tests the Contractor shall 
not be entitled to any compensation, if these tests are required because of defects in construction or testing. If the test is repeated 
because of a designing mistake, the test shall be paid extra. 

13.10.6 	 Taking Photographs during Bridge Construction 
Scope and Content of Works 
The work under this Ik,m includes taking and printing photographs during bridge construction, which implies the provision of all 
cameras and equipment, materials, and labour, and the delivery of 5 (tive) copies of colour photographs in albums (2 copies for the 
Investor, I copy for the Engineer and 2 copies for the Designer), and negatives (for the Investor) or electronic files on CD for digital 
photography. 

Procedure 
Photographs should be taken with a high quality camera and a set of lenses that has to contain, as mandatory, a standard lens of 
optical power 1 1.7 to 12.8, 0=50-55 mm, and an adequate wide-angle telephoto lens. The camera should be equipped with a built­
in electric light meter, and a flash for taking pictures in the conditions of insufficient illumination. The camera should have an 
automatic date stamping feature. Equipment for taking photographs shall be available on the site at all times. First photographs shall 
be taken of the site before the commencement of bridge construction works. Wherever possible, geodetic flags (ranging poles) shall 
be put up in places of future bridge piers/abutments Where ranging poles cannot be placed, a visible object that stands out from the 
background by colour and shape shall be used. Photographs shall be taken particularly of: 

Excavation after reaching designed le\~ls 


Pi Ie construction process 

Construction in sl ide form work 

Formwork and auxiliary scaffolds for piers/abutments 

All reinforcing steel and cables in designed positions 

Scaffolds and form work for the superstructure 

Placed bearings and expansion joints (before paving) 

Space between wing walls before and after the construction of wedges 

Transition slabs 

Bridge deck surface before and after waterprooting 

Paving process 

All typical details 
Front (rear) view of the bridge taken from the pavement in front of / behind the bridge before its opening to tramc 

,. 
i , Side view of the finished bridge !ful.: 

Trial loading 

Photographs shall show a clearlv visible object. Each photograph shall also show a size reference object (a matchbox, levelling staff, 
nag, man) 

Aside from everything mentioned above, on the Engineer's instructions, photographs shall also be taken of any accidents during the 
works, and of conditions at the time of unplanned or unfavourable interruption of work. Such photographs, aside from the condition, 
should also show, If possible, the cause and consequences of the event. The Investor, Engineer and Designer shall be handed over 
photographs arranged in albums, with a legend written under each photograph with the following data' 

The number of photographs 
Date and time of taking the photograph (if the camera does not have an automatic date stamring feature) 
The name of the shot object 
Any deScription of the photograph 
The distance from which the photograph was taken, with a sketch, if possible 
fhe type of lens 

The photographs may also bear identitication marks, if needed, with their meaning and explanation given in the legend. Negatives 
shall be handed over cut in strips, with 6 photographs in each strip, packed in a way that protects them against damage. CD's shall 
be provided for digit .~~Jr:1y Albums shall bear the following inscription' 

• ThU e(j ~[3nd section codes 
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Section 13: Bridges 
Bridge chainage and name 

Name of obstacle 

The Investor and Contractor 

Photographer( -s) 


On the inside cover, the following shall be written: 

Make and type of the camera and fi 1m 

Make, type, and characteristics of lens 

Make and type of nash 


An average number of photographs is: 

For smaller and less complex bridges ............... 20 pcs 

For larger and more complex bridges .............. 50 pcs 

For large and complex bridges ....................... 200 pcs 


Measurement and Payment 
For the work under this item, the Contractor shall be paid a lump sum amount that makes a full compensation for all material, used 
equipment, and labour, and everything else mentioned in the scope and contents of work for this item. 

13.10.7. Fabrication and Installation of Plate with Year of Bridge Construction 

Scope and Content of Works 
The work under this item includes the fabrication and installation of a plate with a year of bridge construction, which implies the 
provision of all devices and equipment, materials, and labour needed to fabricate and install the plate. 

Material 

Material of which the plate is to be made is brass. 


Shape and Size of Plate 
The plate shall be rectangular, 210x300 mm in size, 4 mm thick. If needed, the size of plate may also be 420x600 mm, 6 mm 
thickness. 

Inscription, Type and Shape of Let1ers 
The following shall be inscribed on the plate 

The year of bridge construction (e.g. 2009-2010) 
The Contractor (in the following format: Contractor: ... name ... ) 
The Designer (Designer: ... name.. ) 
For bridges with a technical solution (layout, span size, etc) that represents a special, rare, or outstanding design or outstanding 
achievement, the name of the engineer-Designer who developed the design is to be stated (in the following format Designed 
by: ... Name and Surname ...). 

Capital block letters shall be used. With the Contractor's and Designer's names, their logos may be inserted. The applied script 

(Cyrillic - Latin), and the size and shape of letters shall be decided by the Investor after receiving the plate drawing proposed by the 

Contractor. 


Position of Plate 

The plate shall be put up on a visible, but not overly exposed place, which means that it shall be protected against damage caused by 

traffic, high water, and the like. Furthermore, the plate shall be out of reach for the protection against vandalism. The position of 

plate shall be determined by the Contractor and Engineer together, taking into account the given requirements. 


Fabrication and Mounting 

The plate shall be nat and smooth on the backside that lies against the structure. The visible surface may be machined m a suitable 

way. In the plate corners, 014 mm holes shall be drilled. The plate shall be fixed onto concrete, or steel, with bolts, thread root 

diameter 012 mm, made of standard steel for bolts. Heads shall be machined so that bolts cannot be loosened without special tools. 


Measurement and Payment 

For work under this item the Contractor shall be paid an agreed lump sum amount that makes a full comp~nsation for all materials, 

used equipment, and labour, according to the given scope and contents of works under this item. 


13.10.8. Construction and Filling of Joints in Asphalt along Expansion Jomts and Kerbs and Cornices on Pedestrian Walkways 

Scope and Content of Works 
The work under this item includes the construction of longitudinal joints along kerbs on the upper and lower sides, and along the 
pedestrian walkway cornice, and/or along expansion joints, and their filling with durable elastic bitumen putty, which implies the 
execution of all operations related to the construction ofJoints, procurement, transport, and placement ofajoint filling compound. 

Execution of Works 
During the construction of the finishing asphalt layer, hardwood strips, 1.5 cm wide, and as high as the finishing layer, shall be 
placed on the road surface, and along the upper side of kerb and cornice, strips made of the same material shall be placed, but I cm 
wide, and of the same height as the overall thickness of asphalt on the walkway. The strips shall stay in place during paving, and be 
removed after asphalt cools down to a temperature suitable for the placement of putty, according to the Manufacturer's instructions. 
After removing strips, the contact surfaces shall be coated with a primer, and sealed with the putty, all in compliance with 
instructions of the putty manufacturer. Before applying the primer, joints shall be cleaned from all foreign objects and dried with 
compressed air. The placement of putty shall follow immediately after the application of primer. The Contractor shall prOVide 
compliance certificates from the Manufacturers for materials he intends to use, as well as instructions for preparatIOn and placement 
of those materials, and to submit them timely to the Engineer for perusal and approval. The Lngmeer shall demand these documents 
and compl iance with them from the Contractor. 
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Section 13: Bridges 
The Engineer shall turn down any proposal that he may consider inadequate for the basic purpose, and this is the sealing of joints 
and ensuring the contraction of asphalt without cracking. Also, the putty shall be resistant to ravelling and other traffic-induced 
damage. /\ fully completed joint shall be nush with the surrounding surface. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of completely finished joint as approved 
by the Engineer. 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all mentioned within the scope of works under this Sub-Section of the Technical Specifications. 

13.1 I. Special Works 

13.11.1 	 Installation of Plastic Pipes in Pedestrian (Inspection) Walkways as Designed 
Scope and Content of Works 
The work under this item includes the placement of plastic pipes in pedestrian, and/or inspection walkways in the position as 
indicated in the Design, which implies the provision of materials, transport, and labour, and the execution of all operations on the 
assembling, fixing, and ensuring the free passage through the pipes. 

Material 
The plastic pipes shall be made of high-quality plastic material, without mechanical damage (cracks, broken edges). The pipes shall 
be socketed. The thickness of wall shall ensure the pipe to receive load from concrete and asphalt above it, and evenly distributed 
load on the walkway at the rate of 3 kN/m. The load-bearing capacity of pipes shall be proven with the Manufacturer's compl iance 
certificate which shall be submitted for the approval of the Lngineer. The material from which the pipe is made shall be resistant to 
cement components and aggressive substances. 

Execution of Works 
The pipes are placed into designed position and fixed to avoid their "surfacing" during the placement of concrete lill. They shall be 
Joined together over spigot-and-sockets joints, taped over to ensure watertightness. 

At th~ end of pedestrian (inspectIOn) walkways, the pipes shall be closed with plastic caps that must be protected against theft. Caps 
shall be provided with a drain outlet on the underside. A free passage through the pipe shall be ensured in its full length from one 
end to another end of the walkway, i.e. from one manhole to another, if they are foreseen. 

At the points of manholes, there shall be plastic drain pipes, 50 mm diameter, placed at the lowest point, so as to protrude under the 
structure by at least 10 cm. 

During concreting around the pipe at its contact with the manhole, the pipe shall be protected against the penetration of concrete 
with suitable fonnwork, and if concrete gets into the pipe anyway. it shall be taken out after removing formwork, while fresh if 
possible. The surface of concrete shall be coated with hot bitumen, arier concrete has dried completely. 

Measurement 
The quantity to be paid to the Contractor at the agreed unit price shall be the number of m' of placed pipes measured and approved 
on the site by the Engineer 

Payment 
For quantity determined in the above-described way, the Contractor shall be paid at the agreed unit price that makes a full 
compensation for all material, equipment, and work on the procurement, transport, and installation of pipes according to the scope 
of works under this Sub-Section of the Technical Specifications. 

13.1 1.2. Protective Coating of Concrete Surfaces 
Scope and Content of Works 
The application of a protective coating on concrete surfaces 

Execution of Works 
Inspection, surveying, and determination of the scope of work shall be perfonned by the Contractor in the presence of the 
responsible work manager and submitted for the approval of the Engineer. 

The protective coating of concrete surfaces shall be applied USll1g "Sikagard-680S" agent, produced by "SIKA", Switzerland, or 
using a protective coating of another ManuL1cturer, but of equivalent or better characteristics, subject to the approval of the 
Engineer This is an acrylic-based coating that should be applied in two layers, to obtain a protective film of the mean thickness of 
0.23 mm. The application of mentioned layers shall be perfonned with a special gun. 

The application of the coating shall be preceded by the treatment of previously sanded concrete surface with "Sika Mono Top-620" 
smoothing coat, produced by "SIKA", Switzerland, too, or using a product of another Manufacturer, but of equivalent or better 
characteristics, subject to the approval of the Engineer. This procedure is necessary for the application of protective coating in order 
to obtain a cOll1pletely tlat and smooth - skimmed surface. The appl ication of this material shall be performed with usual procedures 
applied for the skimming of concrete surfaces. 

Both above-mentioned products, "Sikagard-680S" and "Sika Mono Top-620", apart from above-mentioned specifications, shall be 
applied fully in accordance with the Manufactur~r's instructions. 

Material used for coating shall be durable and resistant to weather conditions, alkaline substances, and aging. 

Before applying protective coatings, the concrete surface shall be completely dry, cleaned, and dust-free. 
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Section 13: Bridges 
Measurement and Payment 

The quantity to be paid to the Contractor at the agreed unit price given per I m' of the concrete surface protected with the coating, 

shall be determined based on a protocol on performed works verified and approved by the Engineer. 


The agreed unit price shall include all necessary materials, used tool s, transport, and work, and necessary working scaffolds for the 

access to concrete surfaces. 
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Geneml 


111C provisions In these Technical Specifications shall be deemed to be integr:!1 p:trl ofilcmizcd d{,;SCnPIIOI I., for each group o(works 111 01<;: Bill o(QII<'Il1tilic :-. 


A general description heading eaeh group of works is related to all the items ill the group 1I1111; )s otherwi~1.: speci fi ed. 


111e Contractor shall also pCnJse the Deslgn. n:porl and location in order 10 get a CkM pictllre of the vo lume and kinds o( main :1.nd temporary wo rks. transport and transfer 10 b~ undertaken in 

accord::1nce \\·ilh these Techlllc.:11 Specifications. 


Ifqualit~· of ally malcnalm any item is not clearl~· defmcd the COl1tractor shall submit hi s propos:!l s (or the app ro \,<l l of the Engi neer. 


A Llnit pnec for an item of\\ork Illlhc Bill ofQu<'IntJlies shall cover 


Full completion with all pre-actions. transpo rt and proccdun.: s. 

Work. material. \\ asle. jOining material . dcprcei.ltion. IC\'1<:5. fces and oth cr related COSIS. 

Costs and fecs for tempOr.1ry connectlon.s to water s\l ppl~ . sewc rag l.:. e l eetri ci t ~ · alld h: lcphone s ~·s t e ll1 s. 


All necessary moblk. Immobile. transport and servicc 5C<lffOlds. f;)bric:ttcd , crectcd. rc lllo \·cd. tltlnsfol1cd 10 'lI1d from the site. The sa.me applies 10 temporary facilit ies 

Cleaning and maintenance oftempora~ and serv ice buildings. used during conslnlctio ll . 


S~ninr oul shall be perfonncd b~ the Contr.'lctor using pn::violl s l ~ · .,;sl:tblishcd benchmarks. 


ProviSion of ullobslnlcrcd passage for \ ~hic l .,;s ;Jnd s;Jfe l ~ of \\·o rkers during the \\·o rk s. 

Health and sa fet y measures for all persons on sitl; 

~clcclriclty installalion 

RenCClor It ~hlillg shall ellable safe COII.; tnl clion \\ork, Lighls I11lght be sll:ldowcd ifncccssar;. . .1s 10 be directed to areas inside cOl1stmction site and avoid irritation. Li ghtin g 
inSide lunncl shall cove r the entire length :md sha ll not bc lo\\er than neccssar;. for sa fe work and .1pproach. mcanms at least 100 walls per c:lch 10m oftllnncl kngth . 

Altemati\..: ene rgy source and emcrgency Itghnn~ shall be prescnl as to enable indispcnsabk works and safe I;vacuation 011 occas ion of primary power cut off. Appropriatc 

number of hand lamps shall bc al so :I\'aibblc 0 11 ke~· l oca t ions wil.hin the IlIlm,,!! . 


Air circlliatioll dlHiJlI! conslmclion 


Tunnel, pits, shafts and bypasses shall be ventilatcd alllhc time during e:-.:cavation as to cnable safe work \\ilhout potentially hanllful or explosi vc gases. dust and ox~ gell lack . 

Conlractor sha ll lake all appropriale measures as to crcate conditions fo r safe and efficient eonstmction Con tractor shall follow work safety regulations- in-force b~ :'III 
nctlvll lt:S. In underground and closed areas thl! brealllln~ air shall not contain k ss Ih;ul 19% ox~gclI b~· volume Smokll1g is forbidden 111 tunnels. headings. :'Ind pi ts and in all 
closed arca.<; When constnlcling longe r runnel s. \\ here fast natural \·I,.·n tllation would not be possible . .lJl~ CXC.1\·J.tioll sh;)11 not be :tllo\\"cd if a safe ventilation system would not 
be installed 

All shaft. pi t ;)nd dcep Irenches bottoms shall be venlilalcd by cxh;'luSI vemilation s~ "'lCIll . 


Mcasurm~ equ ipment in funnel sha ll be suit ft ble (or con t1l1ll0llS mC<l:-lIrelll ent of explOSive <lnd hannful ~a~t.:~ "nd ox~ gcn pcrcl,.:nta!'c. 


The equipmcnt shall alann by sound and Visual sign;'lls on c~plosl vc or hannful ~w;~·~ presencc alld on location \\ hcr~ ox~!:,en contents \\Quld be 1;:,.:110\\ thc Icvc lthal is sa fe for 

\\ orks. Direct al1d effiCient signallsation me thod Shilll b~ placed on ,>"rfacc. i ~· on tunnel p:l rtal s. 


Airf1o\\ quanti tICS shall bc cheekcd \\ cckl y on eXC'W:\!10n breast and:1t 20 III r.,r of Sh.1ft bonolll and rccor{kd. to~clhcr wirh compal i-:on \\ ith caiclll<tted airflo\\s. 


All mlstakcs slmll bc corrected . Doc um ents on vC llti latloll sh;'lll b;.: filed Jlld pr.;..;cnktl lo En!-' inel..'r for JPpro\'al. 


On the occaSIon ofvcntil allo l1 ,q~lipmcnt fnilllfc . :11 1 pcrsonnd sh:l ll be moved b;,ck ofllndcr~round works. ;)nd \\ hl,.:l1 tunnelling Illaehine. machine opcr.'lt ion shall be SlOPped 

ImmedIately alld machine sha ll be Isolated till vcntil ation repai r \\o uld be complct c. 

TIle entTarlce illto IInd(';rgrOlilid site" herc o.X ~'g(';ll cOllt(';IlIS bellow 19% of Ihe pre '.::nl <l ir \'olume IS forblddell_except for n·"cuc. when proleCli(lll ~car would be m;Uldatory 

Tunnel dminJBe during conslmctioll 

The contractor shall suppl y, II1 st<lll. release to opcmtlon and maintain sufflCiell! Ilumbcr of pumps .J.nd pipes [01 walcr conl rol and dl;nnap.e 0111 of an\ ulldcr~round wo rk 
section. Watcr hold shall not be :lllowed. Capacity of pUIII ps installed .11 C:lcll wo rking breast sha ll al\\"a~s Ix tlt least 1.5 limes grc..1ta Ih:lIl nominal waler In-Ilo\\ volume, plus 
qll.:mlit~ for wash out Ih:!t is 11 ~l,.: d by drilhn£, I,;qlllpmcnl. Contactor shall pro\ idl,; in ~ood opcr.'ltil1g cOllditlOn spare pUlllpS of Ihe same or nreah:r capacHy lhan 31n.:ady inSI:llled 
in ttnmcl 

Contractor shall supply fl\teN or otil er deeolllamill:;Jtioll equipmellL !;ubjccl to F.np.lllc .,;r·s requ;.;sl. uefon.: fi Itel.:d \\ ~h:r l a kc~ off to eO\· ironnl ~ nr . 


Contractor shall re move all accumlll:;Jted mud. silting. :lnd other debri s rem<1med af1cr ul1dCrf'rOlind work, :lS n.;qu e~led b~ Ellgineer. Contrac tor "halt Hls1al!. main tain and keep 

operational all necessary devices Md f<lclhties for fillerin g pollutl.:'d waters Ihat \\·oliid be t:tkcn off on tunnel portals dllring. \\ orks. Sueh devICl:'; ;md f;Kilifi l ' '> $1l.l1l illcludc two 

poo ls for deposit. scparator for Ilgh! liquids. neUfTalizruion dcviC(; and 11~!.:l' SS.L0· ~oT1lrol ~ latlon \ NClltr<1lizatlOn device shall be prO\ ided alld rck .'lScd III opemllon as 10 :'I5Sme 

pH ... :tlue of filtered \\<lt~rs bcr\\c~1J 6,5 and 8.0;;; before take-o ff. 


Tunnel shill I be drained duri ng works as required. by Engineer. 


Upon eomplcrion of the "arks and Installation s. lhc COl1tractor shall. at his OWI1 cost remon::; (-111 temp0r:lry LicilillCS. tools. Illvcnlof\ and !'.,;aft illds. ck"" n the !l i! e. feinstJtc iln~· 

excavated ground. Constnlction nibble sh:tl l also be removed 10 a place Dcsign~ted fur the pllrpose and approved by the En!?illt:..:r. 

14.1. T ullllel E.xc:w;)tion 
General 

11li s \\ork shalt include all excav;)!ions for the eonstnlC110n of a IUTHh:1 a.<; slated ill thc Dcsipn. including the lrJllsport. i. ~'. halJb ~e of cxc.w:tted llla tCrI;l1 10 stock pi lcs for 
V<l rious purposes dcpel1dms on what thi; material will be used for. 

All exc.wations sha ll be pcrfonned aCCOrding to eross -:-.cctions, DeSigned heighl levels. Designed grades, laklnL: into account req uircd propG rtil.:s for pl<lnncd used of c.,C<lVatl!.(l 

matenal, as sct out III these Technica) Specifle:ltions 


E.'(cavahon profile" shall be survcyed. recorded and t:;ntered 111 the Measurement Book:. 


Spacing between survc~·cd profl lcs shal l not exceed,) Ill. 


Geological mapping sh:!11 be carricd Ollt fo llo\\,111& Enf!,inccr's order as to enable reck ma,S! f C.:ltcgoriz.illg followlIlg the S;Ull l.; n1..;:rJlOdolog~ · as spcc ifi cd 111 De>.; i!J1l 


The costs of ,\ork interruptions for IJ1CpUIVo:::!; of SUf\·c~·s or geol(lL;ic :l1 m.:lpping shal l be covered b~ the rcit.:vaJlt 1I1ll! prices. 


Owmr. 10 specific features of a tllnnel stntcturc. a method of "smooth· · excavatIon b~ b l astin~ shall be con ~ lstentl~ ' applicd and adv:ln ce d b l ;J~ti ng methods in I,Klrticllltlrl~· 


de licate cases Ulldertakcn (powdcr ex ploslvcs Or Cardox s~· stern ). 


All blast ing sha llt~c place without an y haml to alread y COIlSlnlClcd primar;. lining Inc hla~tll1g mdhod 10 b.; :tpplied $11;11 1 minimi ze d,:l\l1;J ~',C to rock m :l':~if :U1d ~ hall produce 
sm ooth C~c"w:\lion contours. 

',. 1 
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Section 14: Tunnels 

lllC Con[r.lc[or shalllJrovide Englllc(;r's 3IJprovul for [he blasti)l~ [echnology. 

Contractor sh al l en gage qualified J..lld skilful labourers for excavation \\ork 

111e regulations goveminp bbs[inp shall be observed and care e:\erelsed in handl ing, storage. and transport of explosiVl:. iJ.'> well as in the provision of safety of the surrounding 
area and workforcc. 

If. in the COlirsCof works. the Engltl(;er and/or Contf<1ClOr would fmd olltthat geological conditions 3n.: (;s~elliiall) different from those stated ill tIl": fOf(;cast gcolugic!l profik 
dOClIIn(;ll!. based 011 which the tccllnolog~' of work during c:\c;wa[ion was 3pprO\ cd. T1lC technology may be changed \\ itb Enginccr's consent 

1l1is Item of works shall illeludl.! thl: {UIlIlL·I excavation 111l11atl:nals ofcau:gory liN II according to GN200 

All tunn..::1 excavations ar..:: classified illto the following categories 

14.1 I Lxcav:llions in Hard Rock M;i~SCS 

14.1.1 I Tllnnel Es:c..watiolls forT~pe 3 

GN200 - VI. VII 


Excavation shall b(; performed b~' blastlll~ opellin!? up the profile ill one <;"[<1['(: (full profile). \\ Ith lI11pro\'cd safet~ me.asurl:S and pn;ccdin~ follow-up. analyses and It:sts. 


Before stanin<: [he es:ca\'a[iOll for this I~ lJe. it is Ik.:c~~ary to specify and submit for [he approval of the Engin\:<,;f the length of boring for blast hole..,. 


GN2UO- V. VI 

bcavalioll shall be pcrfonllcd b~ blasting Dnd mcchanical!). b~ openlllg ulJ the profll..: in 1\\ 0 stares. with prel iminary anal~ ses and tests. 


Before startmr the ;.;s:cav:ltion for [his t~pe. II is neec~<;<lry to 5pecif) and submit forthc appro\'al of [he En~in;.;<.:r the stages of\\ork. 


14.1.2. Exca\.ltions ill Semi-Hard Hill Ma~s(;s 

14. I .2.1. TllIlllci E'CJ.v;:ttlon for T~pc 5 

GN20U-!V. V 

EXC;l\ ation shalllA: pt.:rfonllcd b~' blastl1lg and llll.:chal1lcall~ opening up [he IJrofile in se\·cral Slag<.:s With In[enSlh: safety measures and prior monitoring. anal yses and tests 

Before starlin.'.'. the c'l:cavation for this [;. pt:. i[ is nt:cc,. ~;ar;. to spcci!) ;U1d ~llbl11i[ for the ;1pproval of th~ EIl[,illecr. the stages 31ld sub-stages of \\ ork for thc givcn typc. 

14.12.2. Tunn el £:'\ca\'3tlon forT~pc 6 

GN 200-1I1. IV 

E" CD. vation sl1;111 0": p..::rfonncd Illcehanic.:tlly. Tunnel with/wjthout invcn arch. 

j\'!anu;']1 plckin£. ofraJld rdinin~. Ifncede.d 


Opening lip the profile. in scvclal 5tages 


Mandator) pnor monitoring. anal~ses. and tcqs. 


14.1.2 	.. T\lnl1l.:1 E"C-.l\·atioll for T~"pe 7 

GN2UO -III 

E."~l\ ;"Ilion shall be pcrfomlCd mcchal1lcall~. Tunn..:1 With invcrt arch. 

M,:lll UJI n; fining. If needed. 

Op"lling lip th e profile in seve ral stages 


Mandat o r~ prior monitoring. anal;. s.;;;<;. and tests. 


Befo re starlin.? the eXCJ vation for any t ~Vt: . it sh:tll be neccssnry to specif~' ;1J1d submit for th..: approval of the Engineer the stages and SlIb-slages of work for the giv(';11 t~ p;.; 


14.1 .3. Excavation in Soft Malerials 

141 .3. 	 Tu nllcl Exca\ation forT~"p(.; 2 

GN200-1. II. III 

Es:ca vation sh;:dl b;.; perfonncd \\ itll a rUllllel boring m;"!cilinc (TBM). with a shield. 

1413.2 Tunnd E'l:c,.l\a[ion forT~pL' 2.1 

GN200 II. III 

E.'\C;;l\';;ltioll shall b: penonncd IllechallJ!.:ull~·. til..:: opcnil1.p up of a profile in slo:\'cml stages. under lhc pro[cc[ion of a rub<.:: shield. 

14.1 	1.3 TUllllcl E'\(~\'a[!on tor Typc 2 2 

GN2()U 11.111 

r:XC3v<l\I0l1 shnll b: perfonncd l11ecll;lllicall~. the Op~'lllJlg up of <l profile in sc\'cr.ll stages. IInder the protection of J. SlllCld madc of self-drilling aJichor bolts 

14 14. Tunnel Excm'a[ioll ill Open Cut 

E:\C;W;1tioll for fllllileitype 1 Tunllel \\ith strip fOllndations 

EX CJ.v <ltion for tunncll~pe 10. Tunnel with invert arch 

tvkasurelllcnl 
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Excavation shall be done in confonnity With prordc s, lunn~l types. planned b d s and deSigned gr;'ldicnts, and as approved by Ih(.; EngJllcer. 

llle quantity to be paid for shall be the cxcav(llcd fn; k mass if <I.', pr ~' s"; llIcd by Design for gi ve n tYPI:S and/o r as approved by Engineer. Pri ct: shall depend all actual ground cat..:gory 
and number of cxcavatl:d st<1ges within tUI111 e l cross section . 

14.2. Primary 1l11lnel linTn£" 

The "ork shall compris l.: exe;\\'atcd runnel profile ~ IIP1>o"in L" . botlll o,all~ and glob !'l ily. 


TIle folloWln:; clements orpreliminary tLlllne l lining shall ~ built 11110 c\cavn tcd tunncl profIle : 


Shoteretc \\'ith mesh rclllforc~' menL anchors and slee l ribs. 


Pnma0 tunnel lining shall accept and transfer all forces oceu ron f», arolll1d a ll ,,: xC;]v<ltcd tunnel profile. 


14.2.1. 	 Mesh reinforcement MA 500/600 placing in sholcrctc 

The work includes placing MA 500'560 mesh reinforcement o\"r the fi rsl la~e, of sholcrc lc (about 3.5 cm) sprayed oyer an cxc3valcd profi le . 

111e ml.:sh shall be fi .\:ed to sho[crcle layer \\ ilh sho" anchors e12. 0.2-0.301 long . dri ven inlo rock massiflrough Ihe fresh concrete. at O.5.\': 0.5 m grid 

Commol1 niles for reinforccmenl shall <lppl~, subject (0 inspection and appro\·al b~' lhc Engmcer. 

Seellons. spaeint. I ~ ing and eonerele cover dimension >.; !'h;11l b<;: checked ;lIld sllblllillCd for the approv:l1 of th e i:ngillcl: r belore pbeing the rcillforCCI1lCllt. 

Me ·:1l reinforcemenl shall I:.: accompanied \\ilh the Ol ,UlufaCiurcr 's test c<: rt ificalc. \\'hl ch shall be submillcd for the approval oflhl: Enginee r. 

Damage and defomlalion shall b: prevcnled by adequatc organi 7...uion of!ran spon and sioragc. 

111e reinforcement sha ll be \\m:; brushed to removc dirt and gre,,-",' . cOrToSion and other naws. 

Re inforcing sh..'C1shall comply wilh the Rules on techmeal nonns for ptaJll and reinforccd concrete (PBABI &7). )))stn lcti on~ for usc and th e npproved standards: 

SRPS C.K6.020 HOI rotled Sled. Reinforcing sled. Technic.11 requirements. 1987 

SRPS C.K 6. 120 HOi rotled Sled. Reinforcing steel Shapes and measurcs. 19X6 

SRPS U.M 1091 Welded mesh reinforcement for ci vil works. 19)1;6 

111e quality ofmalcrial nlay also be proved III some olher way If.::o inst ruc ted b~' the Engin'-' cr. 


Measurement 

, I 

11le quanlity 10 be paid 10 thl.: Contractor a( the CQnlracl unil price shall b...: Ill..:: number of kilogrnm s of placed mesh n.:illfon':l:: m(.:llt with \:lil IcI1['th s <tl.:cordil1[,. 10 dr;'lwill!," ;md 
~pccilications and as dIrected ;'Ind approh:d b~' [he Lngineer 

11l\;' Cont ractors unit price shall include \\,aste from rcinforccmcu\ elii. lailoring, overlap~, 'S' bars. 

Payment 


Measured quant)!ICS shall b...: p<1id to llll.: ContraclOr at contracted unit price. per Ik." ofpJaeed mesh :md the p:l~ ' lncl1[ \\ ill be ful l compensation for th ..: \'01111)1(: <ll1d conlent s of th...: \\01).. 


in lllis item. 


1422 	 Sn-JIlchors 


' il1e purpose of anchor bolts is [0 prcservl.: or Improve mcch.1I1ical prop;;rlit:s of rock arOllnd c\:c.."l\.ltcd al\:a and ;;sl:lblish all ...:qui lib riuJn of forces ill Ih (: ~roulld . 


To anchor rock ma~"if means 10 driv(.; mela) bars in 11. which \\'ill strenrthcn it so [hat it can take 1)1 the slr(.;~ 'c s Iha[ othcl"\\'J sc II \\ould nOI be able to do fur its stnlcture a nd 

mech~ical charactcris!ic~ 

Eft"...:cl of t\nchor Bolts 


To make an anchor functional it will be necessary [0 anchor i[ dCl;:p In rock massif and bring I[ 10 Ihe inlllnale OOIlI<1el \\ lIh . 


111e anchor pa" 1)111 J!, on a fn:~ rock massif f.:lcC is called fiXing head or oll[er head or just an anchor head. 


Matcrials: oomIg<1ted steel grade 500 or 600 MPa. Anchor plme dimensions 160 x 160., 10 (12) 10m. 


Anchor tcnsih.: force shall 1.:0..: lransferred [0 surroundinr. rock b~ friction of the anchor bar o\ " r the cntirc su rface. when e ll1bcdded ill JUonar (SN aJIchor) . 


TIle bc3ring capacity of anchor bar afler a period of I\\'Ohours shall be 50% of Lhe. breaklllS strength . If not this shatl be achievcd by addin g "'pid selling addili "es 10 grout. 


In Ul" choice of cemen t mOrlar (grolll) the composllion of rock sh..11 be considered. 


l '1I1css olhcm ise dcfir1(.;d in th l.: Dcsign. two cubes of grout (15x I )~ 15 em) for J-day and 2X da~ tests shall h; laken. 


Ancho r bearing c.ap:.Icily dctennination shall lake plaee b~ fensioning .. nchor to pullout. If not diftc r,:ntly delennined b~ Dcs l ~ n . pulloul check of ;H1cho rs sh .:'\11 lako! pl i1ee for .1 % of 
<1nchors drivcn 

SaiisfaCf00 bc:lring capacit y sh<lll be ROKN.llnJcss othef\\l se specificd for somc tunnel !'cclions b~ ihl.: De.q ~_:II. 


Anchors subjcclcd to much lightt: r pull-onl tests shalt be driven once agam in the ci(lse vic inilY of Iheir pull-out points Uns3tisfacto~ anchor bolts will not h: counted jll th ..:: SIlI11 of 

30/0. 


Place. limc and loea lion of anch or bolt tests shall be decidcd b~ (he EngInur 


Anchor boilS shall bl! monitored (pult-ouliest) b~' ;:III accredited insli(lJtion. 


Scparale records and protocol of anchors dri \' JJ\f,. Indic..'lt ing placc~ of dmcn anchors-. anchors lell ~ ,th :lHd method of driving a.nd olher ~ h;]ll be h.cpl. 


A prOlocol on anehof$ dri ving shall I:..: inco rporated in the MCilsllrement 91::.:>1-. 


Tnal anchordnvIn~ shall be obtigiltory. The same is v;'lJid for anchors pull-off 
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Anchor bc<umg pl.:ilcs 


11lcrc ;l rc IwO Iype s 


I. 1·13.1 b'::ln IlS pble wilh round or oval hole. rcweclivd~ 


/. Arch.;d b;.;ariur plalc \\ll h round oro,·al hole. rcspccli\"CIy 


Plllcs shall b>; plac..:d on lap of:lcool ofmort.en Jnd l i ghll~ lishlcn~ 10 rest on it and come into fu ll contact \\ ilh it. 


A PVC hose 10-15 min di a shall be placed from anchor li].lIO bon:holc olllkt <Uld ].lTO lntdc b~ abo ut 50 cm from it. It shall let the air oul during groutiJlg a.nd show whether the grout 

mi .\. fill s Ihe arc."1 around the anchor body in borehole well. 


Befo re any groutill.". starts. the borehole top shall b..: plll~pcd to preven t g roullcak:"J[w.llh:n plate With llU! shall b..: filled and injection start..:u. 


Groll! mixmg 

Plastic Ct:mcnt.:lIiOII S mi"tllrc ca.n be obtained with vJrious additives: h ~·d rop hili c Jnd lndrophul.lic . 

PIJ.Sticizl.:r shall hI.' fl.:d to the mix in 2% incrcl1lcl1t~ of cement mass . 

Wh~l1 .J most ~ul labk ].l0\\ der additi, e is chosen du nllg ;t il :ulchor driving tri al. il shall Jx; added 10 sand m i" prior to Cl.:lllel1l. 

Ratio of CCllll.:nt to sand sha ll be I: I (I 2). and It sha ll be fillall~ ddincd ill si lu b~ ,,\ IriOlI :lod error method. dqK:lIdin:; all aclual silc eond iliolls:uld I)pe of additi ve. 

Addllion of \\ :lter sh.lll depend on rhl.: additl\e :IS its prese!)cl.: wi ll collsldcr:lbl~ · redllcl.: tile r~([llired w:"IIl;;r quan lil y and make Ihe nllxlurc plaslic and hquid . easy for transport . 

W:ller qllanl i l~ 10 bL~ :ldded shall bl.: dcfinl.:d experilllentall~ and ",Iter cement foetor shil ll not cxc..;cd \VIC 0.34 to 0.45. 

For the pllrpose of smool)1 grollt Iranspon. IllJXimlllll sand grain size shall be 2 min. 

11lC qll:tlily of )!rollt :,h,tll fulfil the rl.:qllirl.:mcn lS in Ihl.: fol lt..m in." slJlldJrds: 

SRPS U E3.0 15 Grouts for grouting. 

SRPS U MR.On Grouting. Test ing of comprcssi\ c strcngth of grout 

SRPS U MX 023 Grouling. Testing of bleeding and \·oluillctric Ch31lgCS of grout 

SRPS U.MX.024 G rou tine Test of flow of s rout 

Ille ... \)llIracled 1II111 pric..: shall co\'..; r :lllmaterE:l L \\ ork. \\ork lo ree. lools. :lecc:- ~ori (" ... and bbollr, OIS \,·el l as the qll:Jlity oolltrol of driven ,:mchor bolts (pull-out t!.:SIS) :lS approved b~ 
Ihe Eng ll) c,,;r . 

ra~ nu,;nl 10 Ihe COIlIr.l.Clo r slt:l 1l be made al \l lli, contract price ]ler each anchor or ap].lropri:lI1': di:lllll:: tcr and lell e',lh . 

Foll o\\ ll\£ .mchor I~ p..: ~ m<l~' be uscd for st.:lbilization of tunlle l excavation 

14 1.2.2 	 ISO -a.nchors 

100 -anchor is J sleel pIp": \\ith olltside round Ihrc,:d III at have: L·o ring cro\\n at Oil": Md. ;"lJld the olher end an tlppropri<til.: nul and beaTing plate 180 -anchors Jlla~ t;;; IInited 
(dollsat(.;d) by cOllpllngs with in side thrcad 

JOO -allchors shall vosses declar..:d limll force of ullit· ~hal1k lIlIl bearin!' plate (for instance 2;0 J.. N). Coup lil1g ... htlll have Ihe same bearing capac ll y as th e unil above 
Allchors shall bo..: LlslI.Jlly manuraeturr.:d orslc..:1 as per SRPS C 90 5UO or of\\cllllo,; ss lubes as pt:: r SRPS C 85 02 1 

Contl:lctor sha ll pres(;llt to EngillceT for appro\,;lllh~· prc:lf of shank) nut + beanlJ )'. pl("l[ c un it bearing capac i~ OIS \\~ll as ror anchor couplmgs. 

180 -anchors sh.:ll lbc used when efficient bar -anchors placmg of other t~p\." \\·ould bl.: ImpoSSIble. [80 -anchors sholl be placed b~· driving the ba r into Ihe ground \\ ilholll 
pulling. Grout. gro ul ing pressure .:lnd groul qllantil~· sllJ.1I bt; d(;{enl1ill~d b~ Contr.lctor. depcndil1 ~ on ?TOulld conditions and in confon)JlI~ w llh anc hor rnanufachlrcr 
IIl stnlcllon s. Placing proccdurc $h:111 tx.: approI,'cd b~ Ell gi nca. 

P:t~ Illent for 190 <lIlchors shall be by one piece for different types and lengths. Dnl lins and grouting shall not be p:lid scp:lr<lIcly. Auxibar: mal~ rjals as bwrillg platl!s. anchor pIaICS. 
!luI :;. cO ll pli l1gs. shall not paid scparatel y, bUllhcsf.; shall be incorporated III coniracillnil ~ria: 

14 2 2.3 $\\"c ll c'l: -.:lJl..:/lors 

'·S I:uld:trd " S\\clk.'I: ·,ullchors Ilia) be u~..:d for local anchonng :lnd rod anchori n~ duri n!, conSlnleuon 

Fron! plnt..:s ofallchor sha ll cnaol..: rnod COlilaCI and anchor fO lcl.: SUIC Ir.UlSfcr! fI s:hOlcr..:tt'. stee l arch or rock surfc'1CC. 

BonllS hoh.:s slloll b~ drilkd [0 llu..: rcqlll ro,;J d":plhs. Th,,; hole sil:111 ~c ch:~1I1cd of all bonng remmuus. mud and debrIS. I at..:~ { time fOT .lJlchur placing shall be 1\\"0 huurs aftcr 
dri ll illf!,. 


Allchor plo:c il1.g :lnd s\\"cl h n~ <; i1:l lllakc pl.lcc in conto nnil y \\i lh Ill rul11r~Cl llr..:r su~r.C"stion s. EqUlpm(!"1lI for s\\e ll ing: shall be as proposed by manufacturer.

::l,:; 
.~ 	 Aneho,s shall oc droincd :tftcr s\\c lling 

P~Ylllcn t fOI $wcll..:x -anchors shall be by one plec~ for difTclclll 1 ~"pICS and lengths. Drilling. grouting and swcl I lllg shall nol b..: pelld scparat..:ly. AU .'l: lli ary materials as bea nng plates. 
anchor plates. nuts. couplings, shall nol paid scp::u-atdy. bU I shall be incorporaled in cont ract unit pncc 111e contract unit price shall Include all labour. equipmenl and O1alcnals for 
con~lmClion ;lnd \\ork eomplt: tion. tesling ::Ind qUllil~· conlTo l. 

14	 2.3. Proh:Clion of c",:c;,w;lIcd profile \\ llh JCI (sPr.:ly) COncre te class MI\-lb30 

G,,;nCr.1 llechni c.'11 spec ifi cations. SUb-SCCl ioll$ related 10 shorcretc: X.3 5.3. 8.3.5 .4. and spcci:tl requirements for jet (spray) concret..: shall apply . 

T1I..; gr.umloml!trtc composition o f aggrcgalc sh.:lll fall \\ ithin th..: follo\\ illg lim it ranges: 

Grain si ze A - 0. 15 - 9.50 mm 
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Section 14. Tunnels 

Gri"lin 51';'C B - 0 15 · 12'0 mm 

Gram size C - 0 20 -.' 00 mm for finishing treatment 

00 0 2 mm 15');, 

00.2 1.0 mm 25':.\, 

'" I 0 3.0 mm 35 % 

(t. 3.0 5.0 mm 2.'i % 

TIle specified limit rangl!S for ro mm size may be revlscd. If proven juslil i.:d b~ :.;xperim en l:tl teslS tllroll.(>. 11 the COllcrete De:;l(>l1 and subjec t to th e <l ppro" :1J ("'If Ih e EI1[' inccr. 

Adm ix tures fo r ~prn~' ( Jet) COllerete 

AdmixlUres shri ll meet requirements from SRPS L.E1 0 11 and th !.! Rul es for plain Rlld reillfoTccd coneretc. and specHtl requirements from th ese Rules. 111e usa.ge of :tcceJcr.1tor ~ is 
envisaged, and pb!)ti cizcrs mRy al so be used Accelerators shou ld m!.!ct t\\ O requirement" "e lltn ~ time. and hardening rank. TIle spra~ed mi x th at eo nl:lin s M i'lc<x lcrator shall start 
s!.!((in& immcdiatdy (",lIl1m I minute Rtlatest). and finish setting In 10 hours a l most. ilner kdVH1 ~ the mixer 

The compressive strengtjl of sprayed concrete that contains an accel erat or (unless otherwise s j: ...:cificd in the Design) shall t:: ~. at k ,lS{ 5.0 MPa . .J.J)c r fi hours 

\)1 Oldml.'> tures sh<tl l hi! checked during test spr.lylng. and ma~ be app\i~d olll y ifthc t ~ s t s pl.1.~in g ga\ .; p~ siti,.: n:~ults Ifadmlxtures arc in 11 C] uid st:lt!.! . th cy shall be bat chcd through 
wOllc r injected into [he nuule. IfadmiXI1In::s arc po\\ders. the~ shall bc batcht.:d into a dr: ' l111 X. Admlxrnrc, .)rc added and selectcd so tll.) [ the ir action docs 110 t sta rt be fore they k aye 
the nozz l.,;. 

Preliminary Tests and Proo fs 

Con[T<lctor sh:l!1 submit 10 F.ngineer for approval the programme o f pre It11l1l1a0-' l c~ t s (lccord il l:-', to rcqllircment<; from the DeSign. During prc liminory tests. all componen ts of conc rde 
and equipme nt sha ll be included in the tcsf.~. and all propertI es of fini shed concre te .~ peciflcd in the [kSiPl sh,11I ue proved. These tests shall foml a basis to prepare a mi x for shO(cn:tc. 
Test shOtCTC tc sha ll be considered nt:ces.s.J.r:·. Concreted test surfaces shall se rve to check pe rsollnel and .... q l1iplll ~· Il t. Hardened concrete shalll:llCr be subjected to core tesling. 

If acce le rators would 00 uscd. It IS n eceS~'H:· to prove the stre ngth of Concn:te at 6. 12. 24 hours. and thcn 3. 7. :md 21< days. If o.cccle rators would not be used. the strens th of concrcte 
shall !':e prove d at 7:md n da~ s. COll crete cbss shall be de flDed b~':1 20 em l"1lbc. nlC flDa l appro\ .)1 ofa pL:nncd mi x sh;dl be issued aftercompkted testi ng o f all properties sJXc lrl cd 
in th e Design T ilc t::lI ?- ince r shalll s:-uc the .'lpprov~1 in writing. Ihrough the Site Lor.. 

Tll t: con tTol les tlng proe<.:dllre shall include the properties of sprayed concre te in a fresh. harckl1i .. ~ !" ta le all d in a ha rd ened COndl[ioll. as spec ift ed in Th e DeS Ign. nlc tes tin g of spr.J.~ ed 
co ncrete III .1 fresh statc sha ll 1; .: pc rfonned at least once al evcry.sO - 70 111 3 of spra.\·ed concrete. nlC lesTil1g of srra~ ed concrete 111 ,\ hardened condiTI on sha ll be c.)rrted Ollt on 
cylinders, D: 12.5~lIn in diameter. on a se ries of three cylinders taken al C\'Cf\ ' SO nl 3 or plnced sp T<'\~cd co nc~ te. ·'h..: me::Ul s[ren~th of Ihre ..: sll cccs, i"' c l~ ' tes ted Sa. ltlP ic s shall be 
higher or cqual to the ~pcciftcd class of conc rete. Each panicular result sh.:tll nOI be l e ~<: thOon 90% of Ihc speclfted class of spr<l~ed concrete. Comrre!l~ i vc strength sit:ll\ be testcd 
.:te<:ording to SJH NORM 162/66.Tcnsilc strength shall bt.' tested on th..: same samples <IS for compress i\'!,; stren gth. applying the so-c<'lIJcd Brazili an method 

If. due to a thicker lining. thc shOlc relc \\ ould be applied in several b ye rs . it IS necessary 10 ' :I ke C'ln.: Ih at a new la~;,;r \~ applied Immediately aftcr tht:' bottom 1 00~ er has set. 11 0! 011 an 
a'rcad~' hardened l a~· e r . 

Measurement 

111e uli eKness oflining shatl be de fincd by Design depending on rock properties. 

Depending On rock prope rtlc s. th e Contraclor shall foresee appropriatel~' larger dimcl1 sioll S of cX1.:a,·a ti ol1 s. in order to cn <;lIn;. due to related rock dcfOlmations. thc nccc<:~"lr: Sp:lCC 

arOlUld U1C exc.wati on for a shotcretc linin:: within the hmih specified III Ih e Dcsign 

,\11 expcnsl.·s of Olddltl onal excavatlOI1 and protection of a needed profIle ~ hal l be b ~lm c by the Conlr~c t or and be iru: Judcd in thc unit pnct:s. 

The Contractor shall be pa id <I t th e contl.1.ct pri ce per 1n3 of placed shotc rc le. In spt;c iftcd and :'Ippro\'cd thi ck ne~~ 

142.5. ProtectIOn of cxe.wilIed profi le with ri bs. 

Steel ribs constitute OnC ofconslnrctioll methods for rock slnbili zatlOn around exca\'ation . TIleir role is 10 f.l cilit :l.IC' pro!c(.tion o f worlc: ers ITom unexpected co ll il psc ofr-rou nd from 
arch and sides. A com bin:l l1on of ribs Jnd an chors. mcsh and ~holc rcTc fonns a skde ton Ihnt prevc nt s rock masSif from dcfonnlng ill the direction of the profile. bored. Ribs shall b.: 
of high-g rad!.! slccL m. )~ tl y bell -shaped \ •. beam section or latticc. The~ ma~ have anolher foml if a c:llwl.)ti on pro....es [hat theIr h: aring capacity. spacins Olud sUP Fon nrc 
~ati sfac tor;. . Ribs o:::ha ll b..: )olned in the wa~ that ftlll ~ presl!f\o":s the arch Sialic. Ribs shall be ~ ll prort cd in al! P("'l I11IS of their circtlmfcr.;nce VOids. if aJl~· . shOl l1 bL fdled wi lh 
concrete mix as directed b~ the Engineer. 

M..:asurelllcnt 

Measureme nt shall /;;.; done b~ eonsidcrinr, the thco rcl!cal \\ ei ~ht of profile WiUl Ihe eirelUnfefCllce th i'l l must be cove red b~ a sted ;)lch .•lS appfovl.:d b~' the Lllf'illee r. 

llle ullit pncc shall covc r labo ur , ove rlaps. co nn ec tions. hnndinp materi:ll and all required stiffcn..:rs. 

If hori 7.0ntal or tilt ed stl ffcn..:rs arc ncedcd to ti c nh". then til;: \\t;ight of the~;: sekcted stltT~nin g sccti ons sholl l h~ m ':: :l ~ lIred ~nd paid at tlte S:lllle quoted pr h: CS and WI der thc <' :1m>: 
condirions as SllPPOrt :l rch~d - ribs where :tpp ro\cd b~ ' The Enpinca 

Pa~ll1ent 

Paymenl to the Contractor will be made .:tIthe unit pri ce pe r kg of fIxed rib. 

14.2 6 Improvcment of i...fcchan ical Prope rti cs of HilllVlass - ~ "Jcl-G rou! Jnf'," 

1fT GROUTING IS a compro.!hcnsivc an d effi CIent SOIl stabllll.1rion tcchn ique ~pph ed in mos t diverse building conditions. The essence of this tcchllo log~' lies III the uS~ of :\ rei of 
cement and \\ater that. lIn dcr preSSll":, break tne grOlHld and become mixed together " in sit u" A conglomerate maJ..: of the g round and cement is fomled in thiS W.1Y. with its 
chOlmckristics being conS Iderable stre ngth and low water-pcnlll.:ablh l~ . 

11)15 procedure shall be appl ied for all g rOI/nd types. Incl\lding cla~. dust. s."lnd. ilnd gravel. or their va rious combmations. 

According to expe riences to date, the depth \\here "JET GROUTING" mo.y lx: applied is 60-70 ~d 

During Ihe worl.:s execulion. th e procedure docs not cause hannful vibrations. It docs not rcqui n; large workins space. It is safe fo r labourers and eqlllplllcni. 111C works might be 
exccnted l1e,,- t to structures in opeTauon. without M~ conseQuenccs for their ope ration and ex istence. 
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S.;:..:tion 14' Tunnels 

D(.;sc n ption of Procedurc 


1111.: jct grouting proc(.;du rc consists in thc fonnation of a borehole in thc ground \\ Itlt a SpeCI fled dtanlt.:ter and depth. A fter drilling completion, a rotary drilling rod wIth nozzles, 

shJ.II disperse stabilizing mass under pressure, whcnlhe ground stmctllre becomes eroded and these two substJ..nccs ~- the s{abilizin~ soilltion and th>.: eroded ground - mix together 

fonn ing a neW substance. llIix of bonding material and ground. 


The re arc four I>ossib le types of "J ET GRO UTING' dependin!, on lhe type of soil to be erod..:d and the deSIgn of working macilillc. and these arc 


Single flllid s~StClll 


TripI..: tluid system 


Double tluid s~stem 


Super '"JE r GROUTING' system 


111e singic fluid "JET GROUTING'" system IS thc one whcre the appltcd stabilizer serves bo th to erode the structure of SOIl and to foml tht: mix \.\"ith soil. The stabilizer IS pumped 
into th..; :;uil lInd..;r Illgh pressun: through a drilling rod wit h a sct of nozzles Ioc.lted above th>.: dnll bit Due to a high rot.ltion speed (10-30 rpm) and high gToullng pn;ssun:: (20-60 
MPa). a columll is fanned frol1lthc improvcd soil. Based on illtemation;ll experience. column diameters arc \"';thJll the range from 40 to 120 Clll. 

Ille triple tluid "Je: rGROUTING" s~'stem differs from the single fluid system III that. to erode the structure of orieinal soil in the depth. tillS system uses. inste.-ld of stabilizer, 
\\ ater under preSSllre whose action is enhanced with cOlllpre~~ed air molecllles concentrated around the \\'~lIer jet. Compressed a.lr cxtcnJs the aclton of wntcr Jet. Wh..:n drilling (0 
design..:d depth IS complete. the stabilizer is dis~..:rsed through a sp..:cI:tlnonle. \\ lule lifting the rod. 

The doubk tlllid "JET GROlTING" procedurt: is tht: procedure that makc~:t COl11bination \\ ith one ,1l1d three fluids. Namely. the working mcthod IS tile same as [hat OftllC single 
tluld proc~:dure, bllt compressed 'Iir is added in the synergy with cemelltitlollS solution jet 111lS p[(·cedllf"l:. achi(:\"es a [wo timl's faster erOSIon of SOlI structure. llllS proc(.;dure gIves 
';[:lbilI7,:d eohllllllS of 1.0u· 1.80 ml In diamc!cr. depcndin[' on [he soill~p,.; 

111(: sup;.:r "J E::.T GROIIT~G" proc(:dure IS a modi flCiHion of Ihe double flllid ::;~·~tcm .\ cernelltitioll!' solution, ;IS a stabilizer. and compTI:';sed air are pumped through spccial 
cha.mocI::' In tile dn1l1l1[, eqllipment 

ro stn..:ll~llH.:n [he ~LlIl and CCnH.:llt cOlllhilled coluilln creatcd b~ "JLT GROUTING" one steel reillforcin~ bar. diameter 25·32 cm, RA or GA 400.'':;00 s1t:..;1 grade. may b..: driven 
throllgh the middle ofeolullllllfnmediot.:l~ after completing th..:jd grouting proc..:dur...:, \\hik C·.:IllCllt bas 1I0t staned setting ~et. 

,vlatcriJ.ls 

BasIC factors that scr\"(: to Cl\.:atc colllll1ll~ (piles) by '"JET GROUI ING" al"; n<1tural (onna.Ilons of cla~·cy. :;111;-. salld~, or gravelly soils. or their mixes. Erudc.d SOIl and the slabilizlng 
compollnd made from \\ater and C":lllClli. \\1111 or without an~ adll"ll'\fllTl·. becomc Inixed mCCII.111ICJI to produce the soil: \\Itlt k.ltcr mechanical propenies. The stablllZlllg mix 
composition d..:pends on Ihe soil 1~1.>C. size of soil grains. Jlld na!llr.11 Illoistllf"l:.. Ba,;..:d on the required column strength, constructed b~ "JET GROl'TlNG". thc cement quantit~· for I 
\.l3 oftht: Illix of<;oil and c..:llH;nt sll;)JI be defill.::d. 

It is po;;sibJc [0 us..; all) stabilizer for groullng: tJ1~ mosl often Ils.;;d arc wah.'r-cemellt mlX(:S. To achie\'c th..: soil il11pennC;jblli[~. the 1)1(1<;1 often used grout is the one made by m!.xmg. 
C~·I1\elll. water. and b~ntolllle. 

To achieve the desired eftcct of quallt~ for columns. it is vcry important to dc[ennine the \\aler·;xlllcnt r;l[io. A higher water-cemcnt ratIo will prodw.:c a higher plasticity of the 
C.:lllCllH\ ater compound. but thc ultil1late compressive stfCngth is 100\cr. 

l1lC cemellt conlenlS in the slabi lized soil column ploys a signifi cant role. A higher contcnt of ccment \\ ill produce higher defonl1atJon-re~istant colulllns properties. but the time of 
trcatment is increased. 

11lC hi~'.hu l:rOllt PlJl1lpin~' pn.:';sure. tile spreadill.!.'. energy will be grealer. I.e. the fa.·,kr,otl structllre erodint; Hi)'l!er pressuk' Will not result \\ ith wldt:r colul11n. 

Plks L;)llstIIIC\cd by "J J T G ROUTJNG" p[l:eedll rc ma~ b..: con:.;tl Llcted indi\ idllall~ or in f!roups When they arc in groups. t.he)" ma) be spaced or in contact. 1l1C~ may oc III one or 
morc ro\\s. dependin.!~ 011 the Design solution 

Equipment 

To I:L'rfonn grouting by Ihc '"JET GROU"IINli" procedure. the Contractor shall pos:-.:;ss <.::quipment depcndinA 011 the type of "JET GROUTJNG' procedure. In general, the required 

..:q\liptn..:nt sllall cover' 


A drilling fig. \\llb a sj.>CciaJ drill rod and a timer to eontrol lhe rod n.:trit:val specd (20-50 cm/min). a nozzle support for stabilizin~~ material. 


A high·Cilpaclt~· pump for high-prcssurc \\at..:r jet (70 MPa. 300Ihnin). 


A pUl11f) for 10\\ -f)rl":,sun: stabill/er (7i\'lPa. 1201/min). 


A I'hlllt batchc::f. 


A wato..:rtank. 


Qllality COl1trol 

To appl~ effccti\l.: I ~·the SOIl stabilizin~'. "JET GROLTING' prc;.;~dure. it is l1ee;';SS;lry to conduct prclilninary controls ('"prcliminat;-·tesL.<:""). Control of\\ork shall b;.; carried out after 
opcration cOlllpletion. 

- Prclilllinar;- tt'sts 

Prdiminary tests shall be <1f're-.:d \\"ll.h En~ineer be for..: !'.rolilinf'. op..:ratiolls COllll1l.:necm..:nl. Whcn eonstruetlllg the columns, It is necessary to test equipment and \\ork proccdur..:, to 
obtoin lh<.: d~,i~'llcd diameter :md reqlllfcJ compn.:';:,)\·e strength of the COI\llllll\. For tbal purpo:;-.:. it is 11ec..:~';ary to test pre'sure under which the cement stabilizer, compressed :lir. and 
water ;:m:: pumped 0111. 

Also, the tcstillg of rod retrieval spced shall s..:rvc to dc\ennillc til>.: dlJlllctcr of grouted column. llH~ amount of cement per 1m3 of t.hc constructed grollted colUllln shall be tested ill 
on.!..'.r to Obt<1l11 the Designed strength. 

T":5tsJurint' \\"orks 

III the COllrse of eonstmetion of stJbilized piles it is necessary to collect rcal data fwd surv..:~s (colllputer monitoring) 011 tile entire grouting op..:ratioll. which WIll then serve to g<.:t 
il11ponaJ1l data 011 the time and depth of grouting. This will help in c reat ing necessary documents for each column separately. and in ch..:cking whether the columns are constnlcted 
Jceording to the Design . 

lllis testing phase includes the bboratory tests ofspccil11ens {ak":ll ill SItu from hMdened COhllllllS for til..: reached strength and bulk density. a.nd I..h..: control of achieved diameter of 
wlumns by inclined boring 
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All testing shal l be completed to the s:Jtisfactlon of the Engineer flnd a ll tes t results shall I:c '. lIblllillcd for the <1pproval of the Enp incet 

Remedial measures ~ hall be takt:n on the pansofpiks "here th ere is rul~ vnria tion With 1~:Sp..:ct to tJlc DcsipD and as directed (lnd appto,'l,;d by til e En?inccr. 

Measurement 

Actually constnlcted columlls (stiffeninr) appl)ing the "J ET OROL rING" proccdun.; shall be m":.lsllrl:d in mJ as approved b~ th e I n:.:incc r. 

Payment 

111..: meas ured co ndition of actually c011stnlc[cd columns (stiOenillgl avp lytnr. the "J ET GROUT ING" proccd ure . sh .. 11 be paid at the agreed price g iven fo r I m 3 o f pcrfonned and 
approved \\ orks . 

14 .2.7 Pipt: Shield (Pipe Umbrella) 

Pipe rootin r (umb rel la) is composed of steel piJ}\::! til.1l arc placed Wit h tullnel vault (c., lolte). It is appl ied \\ llh malefl ,l ls where mitial !ilablli ty of IIJldcr~roun d OpClllllf IS 110t prnCIt! 

(':11 11 and very feeble roc k massif). 11le purpose IS 10 enable exeava lion o f upper tUll nei h;l lf ;l\'o ldin f' the lll'c.:ss ily fo r op .: nin!,. dc:\ c: lopm.;nl wi lh in Ih c zo ne. 


PcrfOr<lled steel " ddle~;!' pl pcS w ith ou le r dmlllctc r 11 4.3 mill (4") ;lIld wall Ihickncss.\ mm al leas!. rI lC sled ."hall bl; C12 1:1 as p:..:r siand:Hd SRPS r 1350?1. 


Pij.: :": roorul~ "h:1I1 be p laced as presenled wilh dr.lwinr.c; in Dl·c;ip n. or as in Sl ntcted b~ En!'t/lccr 


Stet.:! pipes slt.11I be placed sil11l1hant:ousl ~ \\ ilh borin!"" in the w<I\'lh al CCrHr.l1 o r eccentri c crown pull~ behind the pipe into borehole 


Sled pipes shall be placed from the driving front towards non....: xc.Wfltcd ground. In lion-stable boreholes steel pipes may lx: u~..:d as borehole fonl1\\ork . ' nl~ dl St,HlCC u..:t\\cen s leel 

pipes in e.'(cav:ltion profile apex sh all confom, to the distance prese nted in dra\\"jn ~s but ;;l lso adapted 10 ?:..:olof,lc conditions on tunnel fronl. 


Stee l pip.;s ~hall be cll!:lfted after boring b~' comp ressed air before g rolltin g. 111e groliling shall be carried out under low pressure 

Payment 

PIP:'; shi eld sh:lll b;,; paid by number of dnllcd and grout..:d pipe ofreal1cngth o r olh t.: rwis..: . ;IS directed h\ ' Ellginecr 

14. 2.R !\'li e ro Pil es 

Mi cro piles shall be placed In bas of upper ~;llicry Wllh shallo\\ laye r zones and -or under hOIl"-. l;S Micro pile .:, transfe r loads frolll sholerete Slmenl1c to surrounding rock massIf. 
rcduci ne thnt way shot crete stmctme settlements in uppcr ~allcr: ~nd shear ri sk betwee!l u ~pcr r.;! lh::~ SlmCHIt;.; and IcmpornTy im .; r( arc h. Sill1ultJJlt"o lisly thc~ increase ~ide\\il ll s 

safety dUTJIlS be ll eh c'(c3vati on 

Micro pIl e IS com posed o f \\cldless steel pipe with wall thickness;ll k nst 6 mm . St(;·I.: l pi l-'~ sha ll bc compk h:h' grouh:d b y mo rtar. BordlOlc di ameter ~hal1 confo rm to ~· .'.;tcmal pile 
di ameter 

Sleel grade fo r pipc ~ hall be de lcnnmed by Design . in conformity with standard SRPS C .8 5.02. ISO anchors may bc used for micro pile!­

Stee l Pllh:S ~ halJ l:L. pbecd in prevIously bored holes or sclf-drill iog anchors mi ght be II'\cd (for instance. IB O). Comlf!,Jted pipe of :·;teel (1 1 PVC wilh intemal diailleter CJ'~ O mm or 
more shal l be p laced m sholcrete lining as 10 cas.: bori ng. 

Tests on; nee<.:s:>.·..,) ' Ixforc placmJ! as 10 prove 01;l1 steel piles arc complct e l ~ ' co ... c red h ~ monaro TllC IIllmbcr ofpi le ~ tc~t..:d 3/ld tOlin!' procedure shall 11 ..: propos.,;d by C0 l111.1Clor and 
sh;lll be approved by Engllleer. 

Payment 

M ic ro piles shall be paid b~' piece for different t~pe a.nd lel1£th 

142 9 Steel Pip..:s or S~~·"rs 

Ste~l pipes o r spenrs an:: sn fc:ry ele ments that 3rc placed befo re any cxcav.1t ion work . 11ley shall be appll cd when roc k and ea rth material COl1dllioll mig ht demonS lml": IClldcney to 
rc'>lIlt wilh ovet·profl lc eXCi\vat lon . f:1I1 do\\n or material impact Illlmcdlatcl~ after e'l;ca\'atl on. 

Welded steel pipe of l1 or11lnal diamete r 42A mill and 48.3 mm sh:111 be used. WJlllhickncss shall be:\I k ast 3 mm. 11le length o f slee l pipcs/spc:1rs sh:111 be;l1 least 1.(1 m longe r than 
o..;s timatc<i c\wval10n s lagc. Pipe slee l qllalit~ shall conform to SRPS C.B'i .O)'i 

Spears of de fo rm ed s tecl bars 111iGh! be used instead steel pip..: .:: Thc minima l sp~r di;lnh!tcr lI hali be 2"; lIun . Sled pip;.;s 01 SpI!..aTS shall 1.;;.; pbccd inlo prio r bored holes PIP": flll in? 
b~ mortar before or after pipe pbelilg. shall be ddentlined by Ct)ntl.lctor. as al' rc..:d "llh l.u;· l1l1.:.: r. 

Paymellt 

Pip-.;s or Sp':JfS shall be p::ud b~' pice...; for diffcII.:rlt lene th. 80rinr. an d p.roHlin.!' shil ll nOI be pa id sep;lmh;ly. 111..; ( ontocl Uml Pric<.; shall includ;; all labour. cqurp11l": 11 1 and JIl:ltc:nals 
as nece~\ar)' fo r eonsl nl e ti oll and work completio n. It:stm~ and qu a l j t~ control 

14.3 	 COllcrele :lJld Rein forc ed Co ncrele 

Gene ra l Condi tions and S~ci a l PrOV ISions from these Tecllllical Spccific.1Ii ons. Section~. shall t:~. HI forc\;:. 

14.3 I Pl.:.:cm!, concrete in Fooling o f Primary Limn~. 

Tlle desc ription o f \\ o rks re fe rs to the foot in g o fprimar: ' lininr, for Typ..: I. 

TIle \\oTk s; h,,11 be c'(ceu l~d rrl one -si dcd fonnwork. 

111e foundation pit sha ll be protec ted agamst all types of \\aler during placiT1 [? COllcrete and concre te <:l~ ttin ~ 

('oncre.le shalt meet th e Design requi rements re~a rdin t~ gmdc. resistance to \\;Iter ab\o rptlorl. fTt I~; t. :lJld sa lt. 

111C concrete pluclll g m:1y SUlI1 "hell th e Engineer inspects and approv~s the reinforcemelll put ill place. 


Concrete shall be pl<lccd in 30 em high l a~ ·.:r and compac ted w!lh :11l Immersion vibrator. 


The Enginecr will not a ll ow co ncre tI ng if th e Cont ractor do .... s not have;.1t !cast one ftlllclion;tl STAND -B Y imm ersioll vibrator <II hi s di sposal. 


(oncre\..; shJIl bl! mixed mechanicaJ!y. 


Transport shall be orgJJ1iz(:d III such W:ly 10 ensurc the homogeneity of m ix and pn.: vcnl seg rcg:uion. 


Concret e shall be pl:J.i.:~d bt,;forc the selling proccss S!ar1~ 


11le t~ pe of checks and tClIt S acco rding fa Ihe pro.:parcd ;lOd accepled concrete Dcsi? 11 sh;l ll be submitted fo r Ihe appro\'a l or lhe Engineer 


111.', 
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Section 14 Tunne ls 

All [";Sllll[' shJII b,,; wmplctcd 10 Ihe :>J lis faclioll of lhe Engineer and all h;)'1 results shJIl bc subm il1cd for Ihe approval of the Englnccr. 

The quannt)" 10 be paid is Ihe number of cnbic lIl elCr~ o fplaccd concrete. mc~ured 01\ s ile aud approved b~ Ihe Engineer. 

Pa~ lllcni 

TI1C quant ities dClcnnined III Ihe abovc-dcsc ribcd way shall b..: paid at Contr.lCl Unit Pricc ~ slated for respective units of m..:asuremenL iUld the unit prices shall make a fu ll 
compensat ion for all work 011 the procun; melli. transport . placement. Md Ctlnng of concret(;o and .:li1Y pumpin:; of water out of [he foundation pit 

143.2 Rei nfo rcing Footing of Primary Lining. P A. 400/500. M.A 500/560 

1111.; \\'ork unde r Ihl s item illc ludes th..: rei nforcelne nt of fooling of U\C prilllar;. lillillg . 

Gener.11 spccificallon~ fo r rci n forcillg sled ~hall appl~' 

Odo rc making thc Icin forc ..: menl. [he Lngi necr shall check the numb,,;r of rods. spacing. t~ ins mClhod. <lnd thickn,,;ss of cover 


Reinfo rci ng rods (mesh rC lnforc..:meJl[) shall b..: provided with lhe r-,·lan ufactll rcr's compliancc cenificates \\ hich shall be submitt!;d for the approval ofthc Engilli.:;,:r. 


Tr.ll1 spo rt and storage shall be organized in such a way to ;!void <lny dal1l 3gl: lind d~fo nnation. 


BeCor!; fi:\ing rei nfo rcing steel. It shall bc cleancd frolll an~ dirt ;.)Jld gr~1.Sc , co rros ion . and iUI~' olhcrdamagc . 


Reinforcing s[eel shall be in cOlllpliance \\' i[h Ihe Rules on [cch nica l llonllS fOT plain :tnd n;i nfo recd concre te (PBAB/~7), instntctions for usc, and related standards; 


SRPS C.K6.010 Hot rolled s[eel. Reinforcing s[c(:;1. Technical rcqulrem ent s 19~7 


SRPS C.1\:6.120 HOI rolled stc~·I. Reinforcing s[eel. Shapi.: ;U1d dimen sions. 11)80 


' Ihe ~r:1dc of l11atcriJI \hall be proved ill other way '; as \\ell. if so :"\greed and instnLctcd b~ the; EI1Si /1 l·~· r . 

TJll; quantity to be paid [0 the Contraclor at lhl: a£Tc ..:d IImt price IS the 11l1lllbcr or kdog rmns o( placed reinforc ing stl!cI. as show n o n drawings and s taled ill spcc ific.""ltio ns. 
rcinfOrCCI11<..":llt schedules. i c. as dc[cnnincd and approved by [he En g in eer. 

111e Contractor shallillcludc in [he unit price for r..:illforcing stcd . waste th at he WIll have," CUll ing and b\;l\dmg reinforcing Slecl. ove rlaps. and " S" steel pieces 

For tht: qllall[i[i~s dekllllilled in [1m \\a~·. [he Contr.lctor will be paId at thc Contract Unit Price (for I kg) thai makes a fu ll compeusatlon fo r the scope and contents of \\orks givcn 
undcr [hIS l[elll. 

14 .3.3. Placll1g (oncre[\,; in Primary Ljuin~. -opcn Cu[ 

T11I:: [ullnel SInIC[un.; cOlnpkl\,;d :;h;11I bI! post-filk d by ehOh'n c~ca\'<l tl oll lllat\,;n al (cOl sllcd material and stOlle pi ces < nOmm ) 


Placing concre[c shall lake place III double-sided fo nnwofi.:. 


TIle tunncl arc h cons truct ion shall l't: concrclt;d under :ooteci fo nm\ork on :l JUobll.: pliltfo nn ill 6.0111 nngs . nlC foml\\"ork Design and the Deslgll of \\"orklllg platfoml \\'Ith sliding 
I":ChIlOlog~ an:: nL'Ces~.. lry and shall be pro\ idcd b~ the Contractor. aud submin,,;d fo r appro\'a l b~ the En gml!er and Desisner. 

BeCor.: s tanulg the concret ing o f lin mg . th ,,; Con tractor !>hall subm it to Ihe Engineer for appro va l. cc ni(jc.1tes on proper funcliolllng and quality of all clcmcnts for th..: exeCU[lon of thJS 
t~ pc of wo rb (c,,;niflcate on .... uIl3bl lll ~ o f fO OlI \\Ork, scaffolds, certifi C<l te o n rcqu ir,,;d functIo ni ng of cXlcm:t1 or imme rsion Vibrators). 

Ccn i flt~.ates shalll:~: i ~'ued by au aut horized in slilUtioll fo r this t ~ p~' of \\ arks. 

TlI"; q U;L l il ~ of fonllwork sh J. lI l~ such th at conen:: [c is left \\ ith a sm ooth surface <1fter Its remoyal. 

Tlll.; li ll !.:' ..hall l:;; jo iu..:d "i[h a tOllguc-Jlld -groo vc s~st..:Jll, or by o\\.:daping of longitudinally posi [i oncd r~jnforei ng sleel. 1.20 min kngth. or in any other way agreed wilh the 
Engino;:cr 

Fn Oll\\ork shall be coaled Wilh appropriate agcll ts for c:lS~' re lc;l.~e fl<) m concrete 'nle rclease :l. 'l..:n[ sh;tllll;)vC the co mpli ance c,,;ni ficale I :-;~ ll l:d b~' aJI authori ze d labora[oT). 


Fd OlI\\Ork sllJ!! ha\ c horizonlJL ve rtical. and diagonal braces 10 pfl.:wnl an\" dcfonnation. 


Matcnalll .:cd to jOill[ COllcn;[c shJ II ha\ e appropriate certificates for this [~pC of work. 


nl e Concrctc DESIG1\·. prepared by Ihc Co ntractor. and appro\'cd b) [Jlc Fnginccr. sh.tll dcfill": all 0lxrations in tim e and spoc¢ (fo nO\\ork rcmovtll time. timc and method ofctJri ng 
and I-'rO[Cct lo ll ofco1\crclc, :tppearJ.JI(l· o(vlsible surfJccs ... ) 

11)(.: ,,!:"Icemen[ of COllc rc:IC 1>l1all S[Olfl only when [hc Engineer approvcs fonnwork. scaffolds. reinforCIng Sll?l'1 

GC ll cml tccl1l1ieal n.:q uircllldll s for plain and reinforcl:d concrete shall bc mCI III full. 

Mcasurl!mcll t 

111C qllaJllI[~ to b..: paid is [Ill: numbcr of cllbic meter:; (ml) of placed concrete, measured on site ;lI1d appro ved b~ thl: Engi nce r. 

nl..: quanli[lc:' dcte nnincd ill the :tbo\ \,;-dl.:scribcd \\ a~ :.11.111 be p:lid at agreed unit prices s[aled fur rcspcCIJv..: unilS of measurement. and the unit prices· shall nuke a (\Ill compcnS:III Ol1 
for a ll work on th e IJfOI:LlrCll1ent. transport. placemen t. and curing of concret,,;. scaffolds, and fo nn work. 

14 3.4. Rl!illforcing of PllIll:ltY Tunncl Lining . 

Gelleral s lX-eitic.:lllons for reinforc ing s[cl:I 

llle \\o rk s included in thIS Sllb·Scclion of Tl.:chnieal Specifications consists o rl h,,; procu l..:mcllt o f plants, eq uipmenl. male rial . and labouf. a.tl d the execll tion of all opcJ'<llioll ~ re lated 
to reinforcing sleel. in COl1fO nll i t ~ · with Cond itio ns o f Contlllc i. and in full compli :lJlc,,: With th is Sub-Section o f Ihe Technical SpeCifications. dnl\\ing~ . and the Engineer's 
illstnIC[ions . 

RCIlI (o rcing s[cel shall be in compli:mcc \\ jth the nil es a ll tcchnic:l1 no nn s fo r p!aill .Uld rcin fo rced concrete (PBAB/87). ins[nlclions (or U::iC, an d n.;la[ed standZtrds: 
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Seclion 14: Tunnels 

SRPS C K6 020 HOI ro ll ed sleel . Rci nforc inl' steel. TcchnicaJ requi'~m..; nls 19R7 


SRPS CX6 120 HOI rolled slee l. Re ill forcin ~! stee l. Shape ;:md dimensions. 19S6 


SRPS U MI 09 ) Welded llIe,h J"Clll forccmcOi forcollstntClioli . I {)S6 


TIle quahly of malerial shall be provclI in anotl1e r way as \\ ell . if so agreed and il1 stnlct ed by Ihe Engineer. 


All n::infore ing sled shall b.: pu t in pl ace according la dr..lwings from r' r<lp ili ca l dC;'; lInlenls aflhis Design. 11".: Dcsi!)\1 ..;d cancrelc CO\ l,; r r.;(]uilemCnlS shall b..; I11Ct. i\ ?:l.P. ill 1..:o.s1 3 ~ -
4 0 em. shaJllx le ft octwee n profrl cs for proper placemcnt ofconcrele. 


The Contractor sh<111 trC wi res <lround all intersected reinforcing hars 10 enSure th:lIlh \.: Jr r :l sition is not dIsturbed durinp, cOlletd ing .. 


111C placement of pieces of L: r.wcl or rock h:!"\\ cen fonnwork alld reinforcing C , I ~C~ is forb!ddcn. "S" steel pieces shall b ..: uh:d 10 accurlh.'l y place alld spa ce re inforcemen t. 


(fthere is no detailed reinforo.: Tn cnt di.lwlng for an~ item of works. Ih .: COl1tr.lCIOr sll ,,1 1pn.:parc and Sllbmitr llo Ih .... Engineer fo r approval before punrnr, lhc r ~i nforcemcnl ill pl :\e..:. 


Concreting shall sian when tJi C Enginee r .lppro\ es the impiemcmed ;m;m~e rnent of rcillfol<': lIIg c.1ges in \\ ri11n3. 


For reinforcing co ncret..: slruclUrcs and e le me nts. wires and rods m<1de of smooth sl..:d. G. A. 240/360. hi~ h-slrcnrth naltlr.l ll~ hard IIbbcd s [~;,;I s, f' l7Lde 400'50f) . :1nd we lded mesh 

remforcemenl made of cold dr.\ \\n wire. grade 500/600. shall be mcd. 


Before pultlng rclT1forcill~ Sl .... ..:) in place. the Contractor shall submillo the Ens ill\'c r fo r app rov al a qual it~· ecnifi c~lte for proc \I!\' d rcinfore in:' Sh.: ;.:l 


111e cenlficah: shall be issued b ~' an insl1lulion (lu lhori z.:d for this t~ po.' of \\ a rk .;: 


Reinforcing steel shall be protected ::Igain ~ t c.bmagc at all times. be frec from dusl. 1 ('I('l~~ nakc$ arId rtlst. pillnt. oils. or 0111<.:1 fOn.;I~1l materi :l ls. 


R..:inforcing rods --hall b<.:: cuI and be nt ca rc ti.III~· by J. qualified persoll. 111e~' shall be be lli 111 co ld ;'lCCOrdlll[' to patlem. and shall nOt va ry II 01I C":'J b l~' from shap..; o.nd dilllcns ions 5ho\\ n 

0 11 draWings. 

MI..:<tSure ment 

111': quantity to Ix: paid to the Cont ractor at the agreed llnlt price is the numbcr of k i l ol~ram s (kr.l of plill:.:d r..: info rcinr slcd . as .. howl1 0 11 dro.winf's and SL'lh:d in spcc ific.1Iian5. i.e 
reinforeemelll schcduJc ~. i.e . a~ dClenlulIcd and approved b~ Ih e fngillce r. 

11lc Contractor shall include in Ih e II nt l pri ce for rcinforcmg $h: d. \\;I<;le Ihal he will have in cnt1inft and bcndill,f.! rci ll farcll1~.' 'i ll·,: 1. and "S" Sled piel\:s 

P:'l~ I11 cnl 

r or Ihe quaotilies delcnnincd in (hi s way, Ih ...: Contraclor \\ ill be paid <1llh ...: ag rc,,;d l1nil prie..: (fM I kr.) that mak-..:s a fu ll eamp..:nSdtion fo r Ihe sco),l':' ,1Ild contents of\\'orks given ul1der 
Ihis llem. 

14 35 Concre l~ Pilc ing III FOOling of Secondar;. Lil1 illj: MB35. YR. M I UO 

Evc r:1 hi ng as s),leclhed for Sllb-$ectlon 14 3. 1 shall :'Ippl~. 


14 ,36 Rcinforcil1g FOOling ofSecondnry Linil1 f', R.A. 4001500. M A. 500.5M 


Evc01hil1g as speeilied for Sub-Scclion 14 3.2 shall appl~. 


14.3. 7 	 Concreting Secondary Lillinr 

Concrclc ~haJl be placed in one-sid ed fonm\'o rk 

Tll e tunncl arch construction shall be concreted unde r sleel fonn work on a mobil \! plllifonn in 6.0m IInf'~ 111e fa ml\\o rk DC~ ign llnd the DeSign of \\ork in!! pla[ fo rm \\ ith slidl l1~! 
lec hl101(lg~' ;He neccsS:'lry and ~ha ll be prOV Ided by lh ..: COJlffilClor. <Iud subm itt~d fo r "ppro\ .11by Ihe En[, lIIec r <lnd D~si rtlcr. 

Since Lhcse arc ex posed surf .. ce~. faOlm oo< shall al~o be fabn c.alcd fo r thai purpasc. in order 10 Icave. afte r liS removal. a flal concrete sllr1:1ee. visua ll ~' reglli ar arched lilles. and e\'cn 
lex lure of concrete. 

nle placeme nt of canerele may start onl ~' \\ hen the EI1 f'i n ~~ r "ppro\'es fonnwork . scaffold~, and rcinl"o reil 1)' steel. 

Concrete shall be pbced in 10 em high layers. :'Ind compacted wi[h immersion vlbralors 

Gcne raltcchlllcal speCifications for plaIn and rc Jnfon;~d concrete shall be full~ complied with. 

Measurement 

Tlle quanlity 10 be paid is the number of cubic metres of placed concrcte. me<L'Ufed on site and :1 pprovcd b~ tile El1gi,\ccr. 

Payment 

1l,e qu antiti es detcnl1incd )n the abovc·desc ribcd wa> shall be paid <II agrced 111\11 pnce, staled for rcspecli\·e uilits of measurement. and the unil prices shall make :I niH cornp~ n ~:I[HlI1 
fo r all work on the procurement . lransport . placcmcnl. and curing of concrete. s-.;affolds. al1d fonn wart.. . 

\4 .3.8 Re in fo rcmg $cconda,! Lining. R A 400/500. M.A 500/560 

E\ef)1hing asspcciried for Sub-SC.C ljoll 14 3 4 shall appl ~, 

14 3.9 ( (lncrc ling Precasl Round Segments o f Ttl nne! Lilling MB40, YR. M I 00 

Tole rance wi th scgm c. nt dimensions sho.lI be 0.2 mm . 

Gcneral [echnical specifications for plain and reinforced concrete shall be full~ complied with. 

Sp~ (,; itiC t1 ti o n s from Sub-Sectiolls 8.3.6, 8.3.6 .1.-8 .3 .6. 1.5 Precast Concrete Ekmcnt<:. ~hJlI bc .full~· com pl ied wi lh . 

SpeCIfi cati ons from Sub-Section 8.10 shall be compiled wilh . 

14 .3. 10 Rein fo rcing Precast Round Scgments ofTunncl Lining. R AAOOI500. M A.."U0/560 

Evc,!'lhmg :ls SjJCc iti ed for Sub-Section 14 3.4 shall appl :-o . 

Sub-SCClions 8 3.6. 1 I - :;1. .3 ,6. 1 5, and Sub-Scclion S. )O of lhesc TechniC:l\ Spc,,;ifical1olls shall be /lIll y complied \\' i[h . 

14	 3 I I Conercling FOOling ofTunllcl Refuges MB35. V R. M 100 

Eve r;.1hing as specified for Sub-Secl ion 14.3 I shall J. pp l ~ 

" I • • 
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Scclion 14 : Tunnels 

I ·! 3. 12 Reinforcing fooling of Refu~>~s. R A. 4UU/50U, M A 5UO/560 


Everything as s~ccifjed for Sub-Secllon 14.3.2 sil;)11 apl'l~. 


14 ,'. !3 	 Cclllcrctin£ Second3r;. Lining in Refuges MB35. V8. MIOO 

("rlllcrCllfl~ shall be perfom1cd in onc-sided fonnwork . 

111C fonllwork Desi;')l is neees~ary and ~ha ll be provido.:d by Ihe COll1 raClor. ;)nd sllbnllncd fo r approval b~' (he Engineer alld Designer 

Slll~ Ihes..: 3re cxpvsed sllrf.lecs. fonm\ork shall also be fabocated fo r Ihal purpose. in orde r to 1c.1.\'C• .1fler ils removal. a fla! concrete surface, visually regubr arched or slr3.1ght 
lincs. :llld (;VI.:IlIC.'''lIrc of conc relc. 


TI1Cp1:Jc..: IIlCIlI of concn: lo.: lIla~ srart oll l~ when Ihe Lnglll..: .,;;r appro\ o,;s fonn\\'orJ.. 3Hd re in forclO l' Sled . 


(Ollcrele shall be pbccd il130 em hiph I,l~": rs and colllpacted \\ itll "ibra!iolls . and Ih..;)) lhe proced ure shal l b..: repeated Hl arreement \\'Lth the EngLneer. 


(j..:n": l ;J I I ~chnical sp..:c itic.Jlions fo r plaiu and rcinfor..:...:J COllCICtc shall ix ful ly complL.::d with 


fo,·h;lsur~mcnr 

The qll.ulIi"· la h~' plid is th o.: nLllllbel of cubic metres of placo.:d concn::h.' 111.:3SlI rcd on site aJ1d ilppro ... ~d by the Engineer. 

P,1 ~llleut 

ltl~ quantili\!' " detcnnint:d ill the above-dcscribed \\ a~ shall be paid at agr~t"d ULJ)t prict: s sl<lted for respective units of llleasurement. and the unit pric..:s :;hall make a full compensation 
~ , for ::II I \\ vrk 011 th:: prnCU I ~t11CllL transport. placemcnt. and curing of concrete, sca tl'o lds. :l!Id fOnll\\'ork. 

14 .3 . 1-1 Rcinforciug Secondary Lining of Re fuges R.A. 4(JU/500. r.,·I.A. 5(JO/."i 6U 


E\ e0thJllg ,:1..:; specified for Sub-Section 14.3.4 slnll appl~ 


11 .3. 1.' (",lIlcretco f Ch::1I11lcl Segment:; lInder Sen icc Path., MB35. VS . \-IIUO 

111e:',..,; prcca.~; t elemcnts shailih' tied (fi-..:cd) with reinforcillg s t l'~' J to the adjacent relnforc..-d concretc dem~ nts. nle way 10 pcrfonll such lying HI' shall be agreed "ilh (he Engineer 

Gen ~'I~ lt cc hl1ic ;'l 1 speciflCa!IOns for pl:1l1l and reinforced COIle rete shall be full~' complied with 

SP~' ''-I!ic.:ll ion s (ro111 SlIb-SeCli Ol1S S 3.6 I.I-l'; 3 6. J.5 Precast COllcrelc ElemenlS sha ll be fulJ~ · compiled with . 

Spcelti..:ations froll1 Sub~Scclion lS.10 shall be comph ed wilh . 

I" 	'i. In (oncr.;tc of ROl1nd Sh:.Lli for Rccept ioll of E."\tcnKll Dr;lIna~~c W;Jle r 

C1Jllcr':lc shall b-; placed iUI\\o·s ided fonnwork. Conclctc shall be plao.;d i .. 20 CI11 high layers, and compacted \\'ilh imm!.!rslon vib rators. 

Gcncral lcclmical spec lflcallons for plain and re in fo rced concro,;le shall be full y eOlllplic.d \\" lIh . 

I.J ;. 17 Concreto:: of Shan for ReCt:ption of Ex(cmal Drainage Water bclulld Sccolldlr;.· LUl ing 


Concre le shall be placed III s i n ~dc·s,ded fonm\ork. 


Precasl shafts mighl bc used also. if all llccc-.sar;. conditions arc fulfi lled (conslaJltlongiludinll gr.1dien t and cross rail III r:unn!.!l) 


E\';';'l hinl!;\$ specified fo r Sub-Sectlo" 14 .3 16 shall app ly 


I I ;. IS. 	 Ptai .. ConcO!tc lInd!.!r FOll udatloLls, lll\'crt Arch. Ch:lnncls. and Other Reinforced ('ollcrcLC Structures 

(j ':IICI.lJ spcc ifL c;'1 ti oLl s fo r COllcrctc sh.1 ll.1pp l~ 

11,.: foundation pH slmll 1.:..: protected a!,';)ill ~ t ;)11 t~ pcs of\\ atef durll1!:" )Jlaein? conC~IC ;)lld COIlCfI..;tC scning proccllll>':s 

('n ncr..:t!.! shall compl~ \\ 111'1 Ihe l)o,; ~ i!'.n rCC)lIir<;:l110Ilts rcgardin~ the class. 

TllCpla..:..:ment ofconcn; lo,; may :. Ian after the Lngineer approves the e\L:Jvated foundation pi! 

COllerete ~ hall be; pl:u;ed In IU-3U cm hi f'h layers (dependin,' on the meral l heighl of plain concn;tc-) a.nd 5h<l1l k com pO-cled Wllh an imml:r"ion \' ibr;'\t or. 

'<leaslIn:mcnt 


1111.: C)u aJl tit ~ 10 be paid IS the 11 vlllbcr of cubic meters ofplaccd concrete. measured all Sil l.: and appro\'cd by Ih ...' Engil1o:c r. 


nle qUJJ11'li~' " detenllined III the obon.!-de~c ribcd \\"a~' sho ll b~' paid at agrco.:d unil pnees st.-'lh;d for fI.::.pcetivc Hill iS of measurcmenl. and Ihe tUlit pn c-cs shal1 makc a ful1 com~cn~;ltion 
for ni l \\ ork 011 the procul'tnlt:l1t, tr<lJl :-P0r1. placc111 cl1l . :lIld curing of COllc r..:h::. and an~ pumpil1 ~ of \\aler oul oflhe foundaooll pic 

14.) 19. COllcrele above Drai nage PiPl· .' . \<18 10 

T1,is ilClll of \\ork s refers to concrelc around and abo\'~ dl.linast: plpC:-

TIle dl·"c nprion of\\or\..5 is in comp liance \\ll h Ge ne ral Spccili cl. lions forCOllcro.:h: \\ark'> \\ ithin tll"::S": Technical Specir.calion .~. 

Measurem ell t 

TIl(;' qUaJll ity to be paid is (hc numbcraf cub ic melers of conCf\:t(.;. of grade MB IU. full~' compleled and approved b~ til...: EngLll..:er 

When c.1lcul.:tllng qUl nl iltcs for pa~· ll1el'l. Ille Oo::siSllcd dimensions shlll be used. or the Engineer" s instructions shall be fa 110\\ ~d. 

If COncrCle reaches a higher grad..:. OJ1 I~ Ihe req uired grndc shall be recogni zed for pl~ l11el1\ 

·111e quantitics d..:tCn111ned in the :-tbov..::-descri bcd way shall be paid at agn.:cd unl l prices stated for rcspec!lvc units of measurcment, and til e vnit prices sh:llllnnk~ :l fuJi eomp~nsat ion 

fo r allm<ltc ll:l 1. work. ;Uld usc of lll :1c hincs. equipLllcnt. and too ls 

14.4. Walerproofmg 


144 I. G~Llcral Characteristics ofWatcrprooftng Mcmbrnn~ 


512f733 

-
,.' '\ 

http:j':IICI.lJ


Scctlon 14: TlInnds 

Watcrproofing for tunnel st ructure shall be done with ncw Icchno)og~' m:lIen;,ls. which w ,1I come w;lh lest cenificiltes issued by accrediTed inslirutlolls in EU and S\lbmJllcd for [il e 

approval of tue Engineer. 


Such materials shall he supplied wllh CJuality aflcst ISS\led b~· accrcdited institutions In Serbia . 


Quality tcs ting of such materi:tls sh:\lltakc place on specimens lak~n from batch . dell\ ered for usc on site . 


For runnel stl\lcrmc \\aterproo fin~, might be Ilsed prcfubncatcd mmenals (bitumen-based membranes. PVC or polyc'h~lcnc - HOPE o r LOPE mClllbrnncs). or spr.lycd waterproofing 

materi:l ls 


Waterproo fing membmne shall be: d' 15 mm. 2 0 mm. 2 .;.:0 111m 

MII11mUlll general properties (hat a walcnighlmembrane shall Inl.;el arc : 

Bubble-free exposed su rf:lC<:s 

E:~tcnsion - stretch . 200% 

3. 	 Outer exposed surfac..: withollt scratches .LIld pits. 

Frosl leSIStMtt: no fissures \\l1c l1 rolled (020mm). -20<>(, 

5. 	 6-hour temperatufC stabilit y at 80 -'C (no surface chan ~!~s o r discolOllnng). 

B~IOS strength te sted tn (wo dIrections > 15Nt tnm2 . 

72-holll lOllS \\ aIel lightness prorx:n y at 4 bar prcssllfe 

The WJtcrprooftng membrolne sh:.11 be made of thennoplaslic pol\"olcftns (1 0\\ density pol yc[.h ~ kn c) and be lU Shly ncxiblc . 


It shall b ..: c.'\S~ for welding. of good mech~ical characteristic :;,. providcd \\·Ith SipIlJIl..lpC . 


llic Illcmb';lllc musl con lnin polymel ;Ultioxidartl alld IhennJI sIJblliz.crs , 


TIti,; prf'duct shall not contain plaslici:::ers and fillers that m::ly mlgratc With tillli,; . 


TIle product must ~ ~tisf)' fire fl s hting n::q uircmc ilts according 10 DIN 410 2 sl:\Jld ard 


Special requirements for Icelmica' Ch:lr3Clcristics of a waterproofing 1ll~111 browe :lrc <: lI lllln<1n scd III the follo\\ ing t<1blc:­

., ... .. . ... '. 

:<;.
Il.. 
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Wntcrproof I1lclnbral1t: chardcl..::nSlics -LDPL 

Sur6.cc Slllooth 

Tt:stt:d )ropel1les Unit T..:st method V:lIuc 

Dt:nsity (wh ite) glcm' 

A5TM D 792 

UNE EN ISO 1183- 1 
0.000-0,920 

DeIlSI[~ of gcol!lembr.ulc g/cn1"' 
ASTM D 792 
UNE EN ISO II ~)- I 0,910-0,9)0 

Flow indc,'\ during melt ing glJUmill 

ASTM D 1238. 1905.00-1902.16 

llN E- EN ISO 1133. 1905,00-1902,16 

51.5 - .50.7 

9.5 - ~0.7 

Soot COllien 1 

Dispersion 

Soot conlcllt 

% A5TM O l l8 

A5TM 0 596 
UN E 53 13 1 

0,2-0,3 

A I ' A2 

O.'\idalion inducrion tim.: 
A5TM 0 3K95 

Rc::;islancc 10 cracking under s[mi n 

ASTM 0 1683 

A5TM 0 5397 

> 3000 

> 300 

ReSistance 10 OlOIIl': 

Brilllcn..::ss al 10\\ tell1 pc ralun,; s 

W :l.ter absorpt ion 
% 

ASTM 0 1149: 7d 10000'" 
UNE 104302 

UNE-6N ISO 62 

No cracks 

Ino cracks 

. 0.1 

Cocfliciclil of longiludll1al [hennal expansion 
10>(n=-41 

I. ' C 
A5TM 0 696 

Dlclcclric conSllll1 A5TM 0124' 

UII I.:\'cnn..::ss 

% 

GRIGMI2 

50 

S..::lf-ckstmcI IOll DfN 410 2 BI IB2 

\V(ltcrprootillg lllcmbrrulc ..:iI.lT:tctcrislics and propcnics-LDPE 

Unit res[ method Value 

111icknl: ss A5TM 0 751 
LNE 53213-2 1.5 2.0 2.5 

1"01cr.ul CC % 

Tcnsionlng IJrop!.!nlc s 

Breaking [(:l1 siol1 force N /mm 

% 

A ST i\·1 0 6J& T~ pc IV 

Dr":::l.killg clol1g.ll ion 

Li ml\ 1ension fore..: N/mm 

% 

N 

,N 

% 

U N E-EN ISO 527 T \ j.K: V 

UNE 51'; 16 

15034-1 

UNE-EN 15012236 

UNE-EN ISO &6R 

A5Twl0 1204(lh. XO°C) 
UNE 11J4302(lh. XO°C) 

35(3)) 

100(96) 

2,2 

46(44) 

300-900 (>800) 

1l4( 128) 

3.0 

4038) 

,2 

;8(5;) 

167(160) 

3.7 

Lillln CI0 l1 g:11I 011 

C1C3\ age rc sislal1cc 

C BR 

Strcng:1h of shan dur.lIIOu 

Siabi li ly of dimcl1)lons 

1:1, : 

514/733 
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Section \4: Tunnels 

Plws!cal and mechanical orODcrties ofthcnnoolaslic PVC fod 
Property Requirement Testinj:! method 

Evcncs$ -ma:l(imum 50 mill DfN 16726 

Brcaking slrength (longitudinal and lransvcr..:. II). minimum 10 Nlmm DIN EN ISO 527-3 

TCllsi!.:. (Ion~itlldinal C\I1d transversa l) . minimum 200% DIN EN ISO ;27-3 

Shl:.uing test Cracking outside joints DI~ EN ISO 527-3 

W:'lIcr pn,;.. surc. 
at 5.0 Bars- 72 hours lmillpereabk DI~ I f,726 

Pllnchill~ rc:;istancc: 
at 750 mm hig.h Irnmr<;.'rcablc DIN 16726 

Bending at low tcmpcraturc ~ No emcks Identificd DIN 16 776 

Visual c\'aluation No bubbles idc nllfi cd 

u 

3 

Chan[,.c in sizcs 
(iongitlldlllni and transversal) - mahimuill 

30 
/0 DIN 16726 

Change of tClls il e slren r lh 
(lollgltlldillal 3Jld transvc~J.l) maximum 

± 20% 
OrN 16726 

DIN EN ISO '17-' 

Change of elongation 
(lon r,itudill<ll .llld (ran~\'crsal) - ma.ximum 

± 20%(rcl.) 
DrN 16726 
Dlf; EN ISO 527-) 

Bcnding :\1 10\\ Icmpcratllrcs No cracks idenl ifi~d DIN 16726 

, 
"3 
~ 

E 
.~ 
~ 

','j a 

, , 
a "9 
~ 
'" -

Chan!!c of tensile strengt h 
(longlflldlll<ll and transversal) - maximum 

Chang!.: of c lollgil ti oJl 
(Ionritlldln<ll and transvcr:..II) - maXItHII!1l 

Bcnding at low LCmperatllrc" 

± 20% 

± 20"/0 (r:.:.'.) 

DI N 16726 
DI N EN ISO 527-"!. 

DIN 16726 
DIN EN ISO 52 7-3 

DIN 16726 

" 

14.4 .2. Waterproofing 10 Open Cut Parts ofTunnd 

\V~lIcrprooflllg membrane sh3H be placed . 

I . On oute r side of tunn el Slnicturc in open CIII 

TIlc base on \\ hi ch watcrproofin~ m1.: mbran c should bc placed mllst b.: prepared (irs!. Preparation shall comprise all un c... cnll!,;SS n.:mo va l sha rp edges. pOlS. etc. Surface shall be 
clean. WIthout any cement. oi L lime tr."lCCS. or oth~r impurities W:lterproofins shall be properly protected against an~· possible ntechani c:..11drull<'lgc duriut! ru nnel ~tructurc fill. 

Inside tUllnel stnlClure in opcn cuI 

2. On in.ncr side of tunnel Sl nJ cturc in open ellt 

In such case th-.: watcrproofl11g shall be bct\.\'cen primary (unnel slmctl)rc. conSln1Clcd In ope n cut and second<lr;.· lining. Waterproofing sholl be placed same way as in underground 
constructed tunnel section (Oored Parts). 

14.4.3. Waterproofing of Bored PAns of Tunn el 

For bored parts of the tunncl. (he membrane sh:LlI be placed on::r the pnmary 11I11Ih: 1 ~ u]JIJOr1. but oilly whcn dClcnllincd that the hmlle l profile achic\ cd the st olte of 1.:(ll.lilibrillnl wi th 
surrollllding hill mass, 

B~h\ C~n J c l concretc ..nd IIl cmbram·. gt: otcx lilc shall be plaud (300 gr/m2) as a prou:cti\'~ b:ls~ for the \\atcrpwo(iog membr;}l1e. n,is gCOIC."I:llic a lso plays lhe role of a filtration layt': r. 

Then . round plastic discs wilh steel naIls shall be hammered. 

TIle waterproofing mcmbmnc 'i hall be wcldt:d to the base over plastic discs wil h hot air. usi ng :1 \\ cdS~ 1I1:lchin\:; sr:: ~·c ificall~· Dc!o irncd for thi s pUrpCI'iC. 

This membl1Llll.: shall have <'I cCi11ficah.: Issued by r~cog!lt /. cd IIltcmat ional and nillionnl :1lllhonz-ed if1stitllliolls. spt::ei:lli1!.cd for Ihis type of works and subml ll cd for Ihe approvCl I of the 

!:11gineer 

This walerprooflllg Illcm brrulc IS practi~ll1~ sandwiched between the primar:­ and secondary tUllnellinings and conducts waler from rock mass into the tun nI,;l drainage s~ stem , " 

., 1.. 
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MC;lSUrCIll~111 

11K qualltit~· pa~dblc to the Contraclor [Lllhe unn price wIll be I.he l11ullocr of square melers of placed walerproofing measurc.d in SHu and approved by the Engi neer 
P:J.)ll1Cnl 

-nlC contracled unit price shall cover procufCment of main and oth ..:( kinds of mJ.wriJI. 100 Is. lcc(:~sories and labour. 

14.4.4. Spra~cd \\J..telpfClonng Illembrane 

rvlASTLRSEAL :145 (MEYCO-BASFJ or Similar 
Ch"::l11ic<11 base - E.V .A.- elhylcm: ,·in\ I [LcetZlte 
Oispersi("ln will bc ord~red already prq.KlIed from mallufaclUJa. Water added pl;;rCClltar;.> should be 1.::1\'c(;n 24 and 50% oflhe product eight. 

b.icniof.\ciivit\·: 
TIle prod uct IS an tlaslic wate rtig ht memhrane that ~hould be applied by ~:]1ra) ing It lllJy L: llsc:d both wil.h shOfcretc orland "in Sitll"" concrete. 

AppllcJt..ion. 

Facility surfaces prepared with shotcrclc. 

Replacement for foil Illcmbrmws: 

Intercalations with layered structures (concn:tdmcmbrane!conGlele): 

In [ul1l1el ing. wilen shotcn:te ",auld be used: 

For waterprooflllg of facilities tlll[ arc eonSinieled of sha1cI de wilh complex !:~:al11c\1) 


DlrecII~' on rock. ancr nHlIe finng : 

Directl~' on Slecl. for exampk: anchor heads. iron jOlntS. clc: 


Descrtption and Functioning: 

!L Waterproof membralle Jppllcable b~ ',prlying USing the equipmcnl for dry application: 

I. \:1r.J.ordinal) c1~Slic1ty and high pull-off n;sistancc on both linings (pnm31) and s,:condar~,. onc): 


Po\\dcr \\ itllpu( ally hJlmful maucr. usable \\ ithill \'ery SI11i111 rcom~, 


HJrdenin!' b~ 3 chemical proct:SS \\ilhin 4-6 hours. dc~nding on cnvironlllt:nt cOllditIOIl~; Afterwards it Call be coated b~ :,hOlcrctc or b~ "in Silu"" 


concrek. 


~klllbrarH: J.tl.,ins final s[rellgth after one \\...:ek appro.\:ima(el~: 

ivkmbr.llh;: ma~' '0-.: applleJ on wei sullaixs also. 

On Ih-: LlCC:l.$IOn of Slron.I'...:r ,\ ;"ltcr penetrJlion. IIle combined II;!."': is rccomm...:nded wilh pol~ urelhdJlG b:lScd injcclion s~ stems. 

Technical data 

01.: I! vC0' fonn ........ powdcr 

Color.. . ..... . ... Iigh t brown 

\Vlter pressure resiS[aJICl! 5 bar 

Dcnslt~· (at 20°C).. ... ... ........ .. .... 590± J00 gJl 

Consumpt iol1 (powder) b~'111 z . . .... ... ... U.72kgiJnm 

Lwcr thickncss .................. .. .. ....... . 3 - 6 111m 

Us~ble at \Cl1lp t! r.lturt! .... ....... .. ... .... +5 to +4UoC 

Compressivc strcngth (:u 20°C) ...... . 1.5 - 35 MPJ 

Breakpoi nt dcfonllatioll.. . .... ( ,.(~ 20°C»100%) 

AdheSion to cOllcrctti strength (7dJ~·s) ... 1.2 ± 0.2 MPa 

Limit hlrdm·';s.. . .Rl},'i 

1:11"; fI~k (DIN41 02.B2). . Self-e.\.linguishil1:' 


~: 

14 ". Dralni1~C and DC-\\,11crin[' 

1111S Itelll IIlcludcs all11l3teriJls. acccssories and labour Ih..:edcd to install a drainage systGm and COllllect il to mall! discharge olillet through a manhole or directly to a drainage channel. 

\-Jalcrials sllall cOll1pl~' With SRPS standards and the rck\ anI subsections in Ihis specilicJtion. Drain plp;';S shall be used as interc.Gptors as sho\\n 011 DeSIgn dra\\ ings . 


-nIt.:. Contractor shall check \\ hether the levels of excavation comply with the Design prior to the c.ol11menCCIl1Gnl of (he works and rcquesl thG approval of th e Engineer 


Drain pIpes shall bc laid on a blinding course of COIlCI..:!C class MB 20 as to Gnablc w.llcrdrailla!'.e and channelling to interceptor and discharge outltt into Ihe hmncl drainagc S~~lelll 


Dralll ripes shall be pcrfOf;ltcd at top half and jOlllls shall not Ix~ grouted except the cOllnection \\ i1.h tho.: nhUlholc. 


Drain pipes shall Ix:. wrapped with gcotc.\.tilc (300 gr/m3) 


As det.lilcd I)) Design. mOllo concretc (MB I0) shall be plZlced on top of dr~lln pipes or mOllo-granular Era\·cI serving lS a pre-filler for percolating and ground \\alCr. 


Tl1c."~· pfc-fillCI"!i shall be flxcd \'cr;. carefully to a\ aid daln.:lge to drain PJP~' and impairmcnt of its function. 


rvlatcrial for dr..lin pipes: PVc. :1ndJor HOPE - hlrch densily polyt:1h~ kilt!. 


ivlcasurcll1~'nt 

Measurement \\ill be donc p...:r 111 of pIpe lenp.lh actually mc..:1.Sured and approved b~' (hc Ln?inccr Manholes shall be measured per each completd manhole as approv,;d by the 
CllgIIlGCr. 

Pa~ I11CIII 

DrJl11 pipes will be paid Ixr corl1racled unit prjc~s p~r I 111 of kngth :1.nd shall CO\ ~'r work and materials so that the Contractor Will 110t be entitled 10 an~' additional compensation. 
M:1nholes shall b.;:: paid per each completed 11l3nholc. 

14 O. MiscellaneOIiS 

14.6.1 . Contact Grollt for Filling Up Gap between SeglJlents and Borcd Prorlk in Hill ~vJa.ss When Installing SGgmcllls \\ ith TBM 

..., 
[. 

• ! 
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Prior to applicatIOn. the grotl! shall be tested b~ trial in stallation . Cump:lctncss. adhering :lnd plasticlt~ ~ho.lI b;.; tested 

Dcpcttding on ule geological structure. the rnginf.:.ef slmll set the qu"lit~, n.::quirclllcllts th.::tl this grOll1 .. hotlld meet andthe proof of COnl;)e! grout qllalit~' according to r~quil;,;meIH s frOIll 
the follo\\ inr, srand:mh. 

SRPS UEJ.O I5 GrOills for injt::ction grouting . Technic;:!1 rC'lUlfcments 

SRPS U. MS.022 Grouting TcSlinp. of compressive strength of grou t, 

SRPS U.MS .02l Grouting. T(;sting ofb lecding ilnd vohunct rlc c h an~ws of rro llt 

SRPS U.MS.024 Grouting Testing of now of grout 


A mandil!Ory adnm.:tllre 10 such contact grout IS BCnlalit th at £i\'~s \\'atcr-l1npcmle3bilit~ to this mi.\. 


Aside frolll its role to produce a surface p..:rjpheral intcrconnectltll1 of concrete sq;m(;llt ~, and cxclv<J{cd tUllnel prorile, tllis contact grollt :lIsa interconnect": precast concrete ::'l'!,:Illt::llI!': 


crosswise and lengthwise. thus c~tmg conditions for the redistribution of a part of pre ,5lire of the rellcvlng hill :nch frOI11 thc sltgments to thi ~ :211 )\lt . 


"TIllS contact grout also reduces and balances the total sett lcme nt oftllc tllnrl~l Stn.IC!IIrC , 

Mcasurl'ment 

Tile quantity 10 he paid to the Contractor at Ole agn.:.:d unit pncc IS the 1111111b..:r of m3 of placed cant.,,! grullt , measured 011 si te (:1I th.: cnd-of,plp,,: from Ihl! grot1ling m~chim;. ) :l.1Id 

approved by the brigmeer. 


The quantity recognized IS thl: volume of the mass of the aliter radi,l:;. 10 elll thick , wll h a 10% ~' ari<1tio!\ 


2xRI xO.IOx 1.10 


RI outer diameter of tile tunn;:1 segment 


TIle agrecd unit price shntl include Ihe procurement ofm<lterials <lnd all'l;ih.lr~ nlillcn:IJ s. loots. acu..:ssori.:s, and labour 

14.6.2. 	 Fire Protection of Intemal Tunnel Lining 

111is protection is achieved by applying a 3.5 cl11lll!d, lay!;r 

111e la~cr shall be applied in two runs. The flrs\ nm. 2.5 mm thick. il minim1l m 24hour break fOI h:lrd..-:nin!' , and IhCl1 aChlC\' ill ~'. dnir' lcd tlu ck lll!:;';, 

TIle b;!~e shall be dry. Dampness on tht:: bil5l' shalt 1101 be allowed ei the r. 

The compound is a chemica/mix o f calcium SIIIc.l le and resistant il~en t s Ih:lI withstand temperatures of t200°C - for 60 minules wilh all the d Hl l..!elcnslics and qllalit~ standards.)s 
specified in Ihe follo, ... ing tables. 

11le layer IS applied wi lh a robotic machine. 

111e layer shall b: distrlbuled nnifonllly around the tunnel space. and of unifonll h.:XIUTC . 

This layer shall be resistant 10 a~n':;s l"'c ga.~. l!S Ihal may appear in the tunne l. 

The chemical compound shall be h;sled in Serblall IIlslilulcs for compliance \\jth allth ..: char.Jctcnst ll.:s and qUillit!" st:lI'ld<Hds (1.1: I:f'lccinl:d in the following tables, 

111e chemic:l1 compound ror thi s laycr shall be environmentally hannless ttl sct - hardened condition 

Core sampling for tl!SlS, after the compound harden s. is m:md:ltor;. to ensure compli ance \\ Ilh :111 the charactcnslics and qllillit~ :.IanLi<lrds as specified ill tb c following tables. 

Workcrs and technical sl3tTprescnt during this operation shall \\"C':u protective masks 

Befo re applying thi s prolcctlVe byer. the lining shall be washed rrom (In:v dirt 

fIre-ProtectIon Mo rl ar CharacteftSlics 

Cotour and filllsh l a~c r 
Almost \\lllle, monolithic spraying textufC, fillishlllg byer ma~ be SIlH'0Ih or \\ ith a roller 

Minimum aCluallhickne~" 8 mill \\l{hol1! reinforcement. 15111m with reinforcement 
ll\eorCllca) CO\'cl7Ige C,2m2/!onne for 25J111l1 thickness 
Ctcamn~ With a h\·drauhe kit 
Initi al SL1: ltngS 
Densi!,; (nonnal) 

2-6 hours at 200 e and 50%R.H 

775kglm3 ±15% (whcn dr\' and in bc..:) 
Corrosion resistance 
pH \'alue 
Sound absorption 

Docs not causc cOrTosion of metal. cven rccollllllcndcd for COrTl'Slol~2.!0 tcction 
12.0-12.5 

SO\lnd reduction coefficient 0 35 

Fire protcction 

Coneret..: and steel <:.trUC{llres {hat J.r..: protected llla~ enS\1f": resistance 10 fire for up to 24U lIlinutcs. 

11leY do nol release toxic and destmclive fLimes and arc I\ot health hazards before. dllrill~ i'lI1d :1lkr apptic..l!ion. 

lhe~ are applied throughout the \\orld and arc subjGcl to Ihe follo\\"ing st.:mdard,,' 

- UK (13S 476: Section 20-2 I. 1987. Appel\dix D) 
- jnternational S!:1ndaros ISO 834 
. Holland. RWS (1:ITe protection test for tll11nels. Pro..:..:dme GT-9SOJ6-J:l) 
- France. H\'drocarbon modineJ Hn....1 
-1\:11\ (l'Ni 11076) 
- USA (ASTM EI 19. UL263 ,,,d UL 1709 Peo; No. HR719) 

http:all'l;ih.lr
http:rnginf.:.ef


Section 14: Tunnels 

Pn::P:H1Itioll 

Concretl.: and steel 

Pn::paration ofbasc 
11lc bJ.~ :;hall be clean, dry, and fn.:1.: from visible drolls (includmg condcnsatc), concrctc p~Hticics. OIls from reinforcIng stc .... L rust, and other 
condItions that prcvcnt good adhesIon 

Mesh rcinforcl,;ment All fire tests werc donc on t.hc proleelion without mesh to prove good propenies and that it sta)s undamaged under most fire condItIons. Low­
bearing -HOPE mesh is rceommend..::d for out..::r works and for inner \\ h"::11 vibrations are high. with a highyosslbiht\' of me ehani cal damage 

Application 

Firs[ steps 
11lc appllC::ltioll shall be under sUI_:~rvision and implementation by a person from the Supplier'S factory, operaHng under the management and 
control of the Contractor and sub'ect to tbe approval of the Engineer 

Methods 
Mix wlth \\aler in an appropriatl.: mixer and appl~' b~ spraying ml.:chanically 
finish may be as sprayed. skimmed. or panemcd 
For mmor rcp,ms, us~' nllX for appllCalJOll b\" hand 

Limits 
Ma~' be lIsL~d at tcmperalun.~s oflhe base of2"'C :lIld higllcr. bul shall nol b~' applied at ambienl temperature bdow 4 dc. Maximum temperature 
oflhe base and air I~ 50 'C 

Measurcnlent 

nle Q!l.:lJ11tt:- to be p:ud to thl.: Contr.:lcto r at [he agrced unil price is the nurnb(:r ofm2 oftbe constructed protection ~~ stem, measured on site .:lJld approved by the Engin(';l.:r 

Checking Oflhickness b~' in s,.; n ing the steel net.:dle of 1.5mm in diameter at lOOm' intervals oflhc placcd layer immediately afeter placing bllt not later tJuln I hour after (be machine 
pbcing the fire protecti on mo nar stops ope ration. 

Pa\"ll1-.:nt 

111e Contract Unit Pri..:e Includl,;s thl,; prOC\lrl,;)Tlellt ofmaknals and all\:iliar;. malenais. lools. accessOries. machines. and labour. 

1<16.) Sk'~'1 Latll\;c forTBM to Prcss Against III till.: Begtnl1l1lg Phasl,; ofTlinnelling 

Stt~·llattic~.: ';11 all 11..: made of steel. (:363 

The lallice clements an: hot rolled sec[ion:-;- SRYS C.B3.131 

111C lartlce shJl1 be fixed to tile COllcn.:t..: base with 1\[22.10.9 bolts ovcran adequatl,; contact plale. 

TIle Contractor sha]) provide the lalli",; according 10 Ihl.: t~vc ofTBM s..:kcted for \\ ork. Shop dr.::l\\ ings for the asscl11bl> oflallJCe and lis fl;.;ing ,hall be submitted for approval b~ 
the Engineer and Designer 

),\-'kasllr~'mcnt 

111e quanlily to L: paid to thl,; Contractor al the agreed llllll price is gl\ ell per I k~ of mounted S\l.:el. mC<lsur,,;:d on site Jl1d appro\ ~'d b~' [he Engineer 

Pa\nh'lll 

111e agr~·..;d unil priCI: shall inc1llde the procllrCmCn[ ofmatcnals. 311;'; II la0 matenals.tc~ls, acccssorics. and labour 

1<16.4 Sted Pands Made ofShect Steel 

l'h,! panels arc made of nat. wide steel C 36'"' as specified in [h..: Design and as sho\\11 on thc Dcsi~'n Dro.\\ ings 

1111,; pallels shall be installed into concrcte SCfiment during precastll1g. 

DIU In[' the opelling (excavation) of a rl.:rug~' for Ihe removal of \chlclcs. sleel panels sh311 be str<ughtcll up 10 ensure a conncction 1\ ith the primary lining of the refuge (ribs and 
concr..:;tc [lIlIllg ) 

11K: ql. kUltit~· to bl.: paid to the Contractor al the a['r-.:.:d unit pnee 1':;1ivcn per! m2 orincorpor.lI.:d panels. measllred 011 sile .:lJld as approv~d by the Engineer. 

Pa~'Il'Cnl 

Til ~' agreed lllllt pricc si1JlllI1clude the proCliremcnl of tnaknals. au ..... ilta0 rnJtcrial~. tools ;lcccv;l)nes . .:lJ1d labour 

1--16.S. ('uiltaci Grout i ll~. 

Grouting slt :1 11 take plm:..: as to achich' 

A fili I bo lld bet\\co.:l1 the Iwulel segment and surroundilE' ma,,~: 

~ W,ller-illlpclmeabilit~· oflhe contact :ul.:a: 

!~~ 
[t~' hklling ~and-coillallllllg. gral'ci-colltailllllg .:lJld l1lud-coll~illlng la~ ":I !:i :~ 

Grou tI ng shall taJ....c place lIsin~)' 

LOW-\'Iscosity h~dro mOrlar bas..:d 011 collOidal silica: 

Highl~' reacti\..; two·component pol)l.lrelhane to.:lJl1. 

MI..... ing of grout 

In order to obla.in a plastic ceIllcnlmlX \'arious aumixl1tres arc added' hydrophilic and h~drophobic. 

Plastici/~'fS arc batched in the lInlts of\\"ei::,hl. as 2'% of the \\~'Ighl of cemcnt in the lI1i;.; 

Once the most suitable powderadmi ..... tun..: IS ".c!cclcd Ihrough lesl grolltilil'. it is ::lddo;;d illio Ih,.; mix ofsalld b-c:forc ::ldding Cemeill. 

C...:mellt J111\ til sand ratio is 1.1 ( I 2). \Ihich shall bc' dctem,in,.;d by trial. according to actllal conditions on Ihe site .:l..IId the typ~ ofadmixturc. 

1111,; addition or \\3Ier dep.: nds on [JIC add ition of admi xtu res. since the presence or adm ixt ll rcs subslantiall ~' reduces tllc lIeed for adding water, and makes the mIx morc plastiC and 
nllld, \\"ith the possibilit~ of o.:as~ tral1~porl 

When the com pound hardens. It expands to a ce rtain degree Ihal ma~' be lip 10 0.3 %. 
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Section 14 : Tunnels 

ll1e additIon of\\ater shall be detennincd ex pe rim entally, :H1d the \\:lter/cement r.'ltio 511.:111 not e,ceed W Ie 0 34 0.45 


To transport gratH without major problems,:l maximllm sand grnin s i z~ shall be 2 mm. whereas quartz sand shall be sie\'ed through 2 mm mesh sieve. 


lllC proof of grout quality accordlllg to requirements from the following standards: 


SRPS U.EJ .OJ5 Grollts for injectIOn grouting Technica l rcqu ir..:mcnLS 


SRPS U.M8.022 Grouting. Tcstlfl ~ of compreSS ive .st rength of grOll! 


SRPS U.M8.02J Grouting. Testing ofbk..:dm !". and YolwT'lelric clltlng..:;, of r rout 


SRPS U.M8.024 Grouting T":sling of now ofgrOu t 


All testing shJl1 be oompkl...xl to the satisfaction of the Engill..:~ r ;lJ\d Jlltest results shall t-c submincd lu r the approv.:!1 of lhe Engineer 


Measlln..:11l CIlI 

Tlle qllnnlity 10 be paid 10 the Contractor al Ihe agreed nnit price IS the numh.::r o f m3 of pbccd grout fo r I m o f perfonncd contact 1,;rollting JJli,,;asllred on site and as i1pproved b~ ' Ih e 
Eu gHlel.:r. 

Through tesl grouting, dcp.;ndmg on the eh:lraClerislics of lhc 1't:oIOfical envi rOlllllCll1. the Enr lneC( sha ll pH.:sc ribe M,....: avcr~ 0:.e consllmption (m3) of g rOllt for InJ ~clil1r; for the length 
of I m of grouting 

PJ~ ment 

The ap.rced unit price shall include Iht: procurement ofml'teria lf'. al!:oha~ mat.,ai<lls. tool s. ;jC~.: .)soric::s, and IJbolir. 

14.6.6 Grouting fo r Consolidation 

Segments and spots in hlllncl that shall bl.: gro\lted for eonsolid~!ion shnll bt! detenT'lillcd b~ ' Engi nl.:l.'!r. Boreholes gnd. their depth, bOlmf', dirce!ion. :'Iout composition :l ll d rro lltill (, 

pressure shall be delcnnincd by Design or by proposal prepared ba~cd on tn :l l S"'::CIIO I1 . 


GrOll1 composihon shall be dctcnnined b~' proposal for grolltmg work Ih .. t shall be bJsed 011 !',co-Ieehnleal prope rties of rock l11a~~Ir. It 111:l~·l,;....: cement Sllspellsion. c...::m~11( mortar. or:\ 

mix bascd on clay ~ llspensioll. \\ ilh or without additives. combined wilh (;~' m~llt Grol1lill !' IIII .... C!. ~ hall be Test cd and checked dunllg Ilw work. 


Grouling shall lake place as to achieve same prcs~lln..;~ on primar~ lining \alll! circllmfe rencc. Ifl)()~~ lbl c 


Con trol of grouling for eonsolid<ltiotl success shall tx.: carried out lIsing lest bonrll'.s \\ illl pr ~'~f' un..: test. Wh';; ll the \\,ah.:rtightn....:ss of prou ted roek shall be d':h;nnined. 


No \\ork on groulinr, for consolJdalJon shall be accepted for payment to ('uIlITJCIOr on rock \\hell.: lhl..,) rock instabll1 t~ \\'a~ prudllced by himself. J)s r.:g.ardin ~; rerulalions fo r 

e.,cava tion and supporting (bad blastin;.:. IIlcorrect excavallon protec ti on. etc ) 

All ex penses for instaJling, moving and dIsmantling of necessary equipment and scaffolds .. tid y c!OSUft: by cement mortnr of all g rollting boreholes alon~ the entire length . cleanin~ of 
cement suspenSion from boreholes in concrete lining. cleaning debris and groul rcmnJrlfS in tunnel , till obst ntctiolls and bre:tking due 10 pamllcl work sh,, 11 Ix; incorporated b\' 
Co nt racto r inlO unit price for bonng ~nd rrollting, for such expenses shall nOI be accepled for p:l:-'Il1C nl 

Grouting qllality shall be :ts regulated by following ~.land3 rd s: 

SRPS U. E).O I5 Grollting MI.,lm.:.s Technical Sp~c ifica tions 

SRPS U.MR.On Grollting. Comprc~.si ve Strength Testin." ofGrou(ill ~'.. l\·li.'\lun.''' 

SRPS U.MR.023 GrOllling. W:llcr SeparatIon TCSIIllf' : Volume ChAArcs o fG roulin!, Mixture 

SRPS U .M~ .024 Grouting Groutin~ Mixture Flow 1 cst 

Measurcmen t 

Measuremen t and pa~'nent fo r grouting nork shall L1kc plnce follo\\'ing itcms of Cn"t Estimate frOlD (olltrnct.. by 1m ' (on.: lin...::n r mc::ter) ofborinr, and b~ quantit~ In kp (kilof!r<1ms) 
ofgroutillg mix IIsed, all b:tScd on Mc,lsurCmen! Book .. dail~' si gned b~' Engineer 

Paym cnt 

'n,c Con traCI l'nil price shall include mJlcrinls Sllpply, allxiliary malenals. too ls and labour. 

146.7 	 Convergence Mcnsllrel11cn! III Tunnel 

Benchmarks movements on prima~' lunnellining shall be meJSured 


Tlle number of points (or mCilSlIrcmellt as prcs....:ntcd with Desif!1l 


Mca.su rcm~n ts sil alllJkc plncc lI sin C slirveying equipment in Global Position ing S~'S ICI11 


llle measu rement of movement sha ll be pcrfonll ed 3t 6 hOUTS .. 12 hOIlf". 2 dn~·s. Olle \\cd" one month. d..:pcndin~ on lhe prot;ri\Jnlllc tlnd :'l 1?orh~1hllllh ;""lt is ~ i \'cn mdt:l.x:"dl!u il y frolll 
the detailed tunnel Design . 

14.6.8. 	 (j.:ologiC31 surv.:~ of rock ma."~ during f'unnc llillg woTics 


111e II umber OfSllrv..:ycd profiles shall be tldllled Ihroll r,h the EnginLds o ffi lX. 


146.9 Records Of)llstlncd and ulljustificd dev iations from [ksign and of fllll!ohcd details 

This activit'\, shall be Denomlcd by Ihe COnlri'ClOr and submitted for (he :tppro val oUhc hmiru~(ri('l!~" of I~eording I!~~ ':1S.:.hlli..!!..5t;'ltlls and prCll<l@11 0n of <IS bui lt draWlnc;s 

14.6.9.1 	 Desigmng of (hc E~CC llli vc deSign for fonnwork 

Incl udl::s' I.Fonn work design for C\lt :lnd cover parts oftunncl 

2 Fornl\\ork des ign for sl,.'Condary hmns 11\ fUnnel 

1... . 6. 10 Wooden suppon in e;l.;csof d"ngerofcollapsc tU'ld brc."lking ITlI11:ltcrials from fllnnel faces 
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Seet lO]1 14 , Tunnels 

WoodCIl balks· dia 0 25-30cm. lell .~'.lh - ~ -6m 


Tilllb\:r - comfo..:~ II cJ a..'iS 


i 4.h. IIJ. 1 Tunnel SupporlS PrOh!Clion agaillsl Vehicle bhau$1 a nd IJlduSlfia l Sail Aggression dunng Willl(:f ScasO!! 

Firsl coal. TIlrcc - componelll cpox~ lll on;11 :Uld com pound fOf nil": k " c1ins aud strcngthcning 

Color - gray 

A perft:cl concrele prOh!Clion in ag!!n;!>~ i vc clI\'i ronmcnl 

C0.11 lh ick ncs<; miu )mm, max )mm 


Ocddins Icmpcr~lUre ;'8"C min I "30°C mal( 


Tile COJt m;ly bc applied on thc fresh or \\CI conc rctc \\]thoul s lalldin ~. \\ :-lter 


COllSUmplWn : 2\.:glm2 2n11ll 


Sccond - fin ishing coal: Olle - componelll reactive cO~Hing. silnnc bascd. \\'hi[(; co lore d 


II pn:::h;n ls \\alo..: r penetration. eliminates chlorides and Increases concrete rcsistancc aga lll st fl..;czins·rhawing cyeks ,u ld agcllnst the salt action. 


The cO;lling shJII be appli cd in ono..: P;lSS , by brush or painl rol ler. lllCorc lica ll ~ consul11pli OIl 200 -300 ghn2. 


Applicat ion temperature: +5"C min I +30°C Illa'\. 


14 6 11 .000 r5 

S.O.S· Niches 

EqUlp.ment emergency call station 

(;onWc! 

E 
ggJ ('.; I 

E 
n ~~" "e",cto, 

L 
Dry POW(l-Cl" c xhnq uIsncr Brc ak -lOsi5tan! 01[155 pan 

ABC , '1 x (:) kg 

+_&_O_"_H_' _ --+___ __ ',OD r1l View eiect(lc distri butor 

H '(I {i VY u ur")fIr 
lerfTNnal 

Fuses 
tlll il l lid III 

1$ 11" 00 1 III 

ltUDlliU 1D 

000 
Po ......er socket:; 

E 

1 
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Knnwkt 7.<1 SIl ..... a boc) I'll gns~·n.i ~ 

pf\.'U?lmnnjc .A.BC . Z* () k g. 

~ ~) c:n -,,1,"'O"'O_m"'-___+_ 

"Kkrnc" ;;~\ 
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11!!!I · ' Ji IIIi 

'" e '" U lieni<.: l: 

Na. i:lva p()/ .ara 

E 

Cbaracteristic for doors: Singk: wing. with safety g lass light and S O.S I1lmkmg Di me nsion ( em/em) : 100/700 
Maleria! for doo rs Aluminium p ro files 

Partilill OIl \\'all : Reinforced concrete I 10 em 
Finishing Plaslifica.tion in gre~' col ou r 

Other cnaraeteri<>lles Wamin~ mqdc and outside of the eablJlc- In the cllse of fire emergency immidialelly leave the cflbinc 

14.6.II.Doors 

Doors for E.N. niche 

Vrala za E "I-nisu 


i 

I 
~ ,I 
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SCClion 14: Tunnds 

CharJ.C[ l,; n SILC fo r doors' SlIlg]!'; Will$ Dimension ( cm/clll ), 

100122; 

Malenal for door. Sleel pick J..;d shec!. wjlh fire rcs Ist3nl filling materia ls 

Partilllion \\:11 : Reinforced concrclc.I= IOc m. with prolccl1011 - fi n: res istant plaster \\iOl ,hick llc~ ... min 3.5c lI1 . based on calcium si lic:llc 


Fire prolec tion IS 10 be aplicd out side (lll11nel sidc) 

Fire resi stent condit ions : 'JOmin (according 10 rln; resistant dimenSioning .,ZTV Tunnel (Dr' 

Finishing : PlastincJllOIl ill f',I\';~ ' colour 


14/; I I Door s 

Doors rOT cro<<. COl111sciions 

'" ~----.-- . ' =-,' 

" 

D 

Ch:U:-ICIC fI :S;fics for doors: Slide. sel f cl osed doors. muhypurposc - pedestrian or vc hicle.; (if nc..:dcd ) 
openillgs (si nglc.mult~ \\ings) 

Dilllcll sion (em/em )' Single willg - IIJVc m x 2U<k: Ill - openlllg in lh\: dir\:cli on ef1llo,,:mcnt 

Mah.:nal for door. Steel pi ck led shce!. with fin.' rcs iSI:l1l1 filling Ill:u ..: n " ls 

P;lnililton w:lIl ' 

Fu..: n; sisl..:nl condition:.. 

ReIn forced concr~t c. 1= IOelll . wilh protection - fir..: rCS ISI.'lJlI j.llosl cr 
oUl sid..:: (Il11H1c1 sid..:: ) 

YOm in (according 10 fi re ros isllnt dinl,: n~ iOllins ..ZTV Tllllnct (D)" 

\\ ilh thickl1css mill 3.5cm . ba~.:d on CJ lciull1 siliCJlc. Protection IS to b..; aplicd 

FlIlt slllng: Phslifi calion in gr~ct1 colour 

Olhel characlcllslics: The doors ;m: cqllipcd wilh <lpprop ri :uc uvor rllmitlltr.h:uld lcs 
311 d d esill!; mcchalllllll . OpClllllg force shoud nol t::<o:c..:dc 100 N 

)·U). II.D oo r s 
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S(;ctiol1 14: Tunnels 

Doors for cross connsctions for vehicles 

90C 
--'--1 

+4.50 

I ~, 

± 0 ' 
Ilf 

.:'30 

I, 
______."CJ 

Ch"raclc mtics for doors: Slide. sc;lf closed d oors. for vch icle openings (l1\lIlt~· wing s) 

Oimension (cnl/elll ). Double wing - 900<: m .'( 450<:/11 - opt.:ning in the dir.::ction of cross connection 

Male ria) fo r doo. Sit:.::! pick ll.Xl shee t. with fi re reSISi;'lnt filling m;lh::ri:lls 

Panllition \\all . Rci uforccd COncr..:IC. 1=20cm. wIth protection - (ire re sistant pbs"((;r wilh [ hl(.;k ll c~" min 3 5cOI . b:\Scd On 1.: ••dcill1n 
s ili..: .ttc Prolt:Cl ion is to be :Iplicd out side (tun nel side) 

fir..: r""isten! condit1ons: 30m ;1I 
Finishing ' Pl asf ifi calion in s,c..:n colour 

Other characteristics l1le doors ;'In: cqll lpcd wilh appropri;lte door fumitulf.halldlc::: Jnd clos u)~. mech,lIll znl 

146 12 Cllning and removing the temporary invert 

- Culling and removing (he temporary m\ c rt shall be dO ll e ,Iccording to technological procedure recommended b~ Contractor. :.ppro\'cd by SUI;,: rv isor 

- Cutting the temporary Invert - meeho.nicaJl~ ·. \\ill1 culle r fo r concrete 

- CUlling and lCmOVm? the temporary ill l/ert ~ hall1x: clone III several phases 

- After removing [he [cmporary invert , It is needecl to mC<l surc the displacements of marks 

- Worl\)C on cunlng and removmr th..: temporary invert mu slix: proceeded in pha:;..:s s~lTImctrieally to the tunnel axis 

14 .7 Tunnel U';\\3tcri nr; :lnd hydrat system 

J.4.7. .1 Polymer ·· Concrete Channel in tunnel 

Prefabnca led pol yme r-conerelc ehannd shall be used for co llecting and dI scharge Slirlacc nllloff\\"ithlJl the tunnel. Channel shall b<:: opened a ll top b~' ACO Dram or s imilar. 

Tunnel channel T ype 4. leftln ght 77035/77036. Channe ls shall fi r 10 th e edge profile of the [unnel. Channel plaCi ng shall [:\kc pl:1c ,;: in eonfonllity \\ Ith graphics The channel shal l 
meet requirements for loading class 400KN. Linea r ckmcnls joming together shal l b..: c.1IT1cd out by polymcr-bltuminous mJ ~'> lllC l:l ~er shal l be co rreeTh' level ~d as 10 asSUfc 
homo~cnolls fl ow lrou~h the channel wilhoul an y obstacles . 

Charncteristics o f polyme r-concrtlc clement sha ll be as follows: 
Flexural s ire ngi h 22N/mm 2: 

CompressI ve strengl h >22N/mm"2; 
Elaslicil" modulus. <lbout 25 1<N/nllll2

: 
lDensil) 2, I - 2.3 sJcm· ; 


Water penclr"ation depth 0 mm: 

Resistance to chemIcals impact - high. 

Depth of surface irregulJrlties - aboul 251U1I. 

600x370.x]500 mm. weight 460 ky)plcc.c 


Measllrement 

111C quantlt)" [0 be paid for shil ll b,,; the Il(lm~ r of pieces placed. 

Paymcnt 

For [he quantity as de[e nllilled above th e Conrractor sh:l ll be paid al the contr.:l.Clunit price. which price Jnd amOllnt shall be fu ll compens.aTlon for !til supply. (r.msport. prCpar.:l.thl ll 
and placing and quality con[rol and a ll necessa ry labo r 

14.7.1.1 Channelofpolymc r·collcrc tc 
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Sect lOll 14 Tunn~ls 

TIle prc-fabrlcated chanJld of pol~mcr-collcrclc shall be ust:d for collectil1g and evacuation of ~: \!rfacc discharge. 111C channel shall have gflll on cop. ACO Drain or similar. Tunnel 
ch~lnci Type 400ki\-V200 and V3UD. Channcis sha ll be incorporated in the tunn el edge profile. Channel shall be placed in confonnjt~ with grJphiC<lJ anachmcnts. The channel 
shal l comply with f.xtllllClllcnts for loading class 400KN . Joining of lill~ r c]c!ne ilis shall be carried out by pol~mer-b!lume.n mass. It shall be neocssary that the joint be leve led as to 
enable ulldlSi ll !bcd \\3[e[ flow trough the channel. without obstach:. 

Characteri stics ofpol~ 'mcr-collcrctc clement shall be;.'ls foil 0\\ 5 

Fh,::XIlr.lJ ~ [rc l1g [h 22 N/mm2 
COl11prc',~ive strength -·22 N/mrn2 
EI:'Is[icil\' modulu s. about 25 I<N/mm2 

DCl1sit~ '2.1 - 2.3 gle lll ] 

Wi'lIcr pcnetration 0 mm 

ResisL.."\n~ o.gJ.inst chcmical J.c\ion - hlf'h 

DepLh of surfJ.c!.; unc\'enness - J.bout 25 lUll 


Measurement 

TIH~ quantit) to be paid shilll be the number ofpl!';c":!> placed . 

PJ,\'I11CIl I sha ll be bascd on the numbcrofpicccs. lllc unir pri ce sh:lIl include sllppl~· . tr:mspon:.llon. plac ing. prcpal7l110n and placmg and quality contro l. 

14.7 2 Revision \\ ilh Bllck..:t :lI1d Outlct on tunnel chanud 

ACO Orain colkCl illg sha ft \\!th olltkl DN200 for the TIlI/llel ehullllftl - Typt> Prol!oll . lll l! dement tll:.t \\!l1 be placed <It outJct ~pOb from the chalm..:1 to Ihe collector. The 
mat..:ri al shall 1.1..: th ..: same as for th e channel. The bucket shall be placed as to coll ect n';~ldlic ["his c1emcllt \\ ill provide OlllnO\\ to the colkctor on de filled locations for openings. 
510-" 1530.-.: t tl 7 mm \\cighing 620 I.: gJpi c c~. Collecling shaft shall be provided b~ C":II;flr.:..lt(' iI,·1O on fin; rcsist.<ulcc. Covers ~hall fit to the edge proflk of the tunnel . Lo:.ding class 
00100 . 

Pol\ IlIcr-concn:(, shaft propenics sha ll be th~' same as for tilt; channt;l . 

Co lk cling sh:.ft·ou tk: t from th e ch:lJmd \\ itll gr<lting V200. \\ hi':]1 skill b-.: pl<lccd \\ ith h:ft rt;'~· ~:'\.· ~ for \·t;hicks removal sha ll havc S:U ll t; Icclmical properties as Ihe :lpplied tll llnd 
chaJ1n~l. 

l1l~ qU Jl1tit ~ to b~ 11Jld for sh:.II bt; the IllIJll lKr of piccr.; placed. 

Paymel1t 

For the qllantit~ · .:t.S dctcnnill..:d aboh: the \OI1II71ClOr shnll be paid at Ihe conl r'h.:1 unil pric..: . wluch pric;; and :llllount shaJl u;! full cOIO Jx ns..tlion for all supply. lranspon . preparation 
:lJld pl<lcin :: and qV;\lllY cOlllrol and all JlCI.:CS~;I~ i:l.i:Jor 

14.7.2.1 Rc\·is ion with Bucket find Outlet 

ACO Ornin or simihu c ... tch sh,lfl \\ ilh oullel 0 1\100 for Tlllllte/ Cha"nel - Type V200 and V300. n ,C ..:kml,;nt that shaH bl,; plac..:d on location of discharge froll1 the channel into 

':;:", 	 colkClor. n,C malenal Shll il be Ih o..: same as for the cllJ nnd ilS.:lf. 11,e bucke! sh<lll be placed as 10 coll cctthc deposit. By mcall~ of this clement the disch:lrg!.! mtO colkctor \\illl<1ke 
pl;1";"; on de~ l ::, n.:d Jo..:alions fOI opening ... . T lto..: c..11Ch shaft shall U.; supplied b~' MO ccrificalt; for fir..: rc-sist:1ncc Covers shall fl\ 10 tl\(.: ed~'c profik of the tunncl. Loadin r c),ISS 0400. 

Meil <; \J re lll,;nt 

Ihe q\l;ultit~ to be paid shall be the numbo..:r ofp l': ccs placed. 

P:l~JIICnl 

P<l~ llI~nt shall !J\.' ba.... ~·d 011 thc 1I\ImUei of pieces. The unit price sh:lll includo..: supply. tr<ln spOrta tl oll . pl<lcing. pn.:p:lra(ion and placi..ng and qUJlity control. 

l~ .., 3 Plaster l.alh 

111e doubk pl:lSI •.:r bth sh:l ll b..: pl:!co..:d 011 openings of channcl sh~ft outlets \\ Ilh gl7ltill;j \1200 <l nd V300 

NkJ';Llf!;lIlcnt 

P<l~'nh; lIt shall be based 011 at..:" in sqll:lre l1leters (111 2). TI1C Ullil prilX shall includ..: !>uppl~ . Ir:lJ1SpOriallun . placillg. prcpar.\tion and placing and qualit y conlrol. 

14.7.4 Separator 

ACO P:lss<lvalll OLEOPATOR or $i nlllar. NG6 SF I200 040(1. "epar.\to r fo r hglll oil s and gasol ine . flltralioll cI:\SS (up to 5 myI of 011 dt;ri vatl vcs at the separator out let) . 
lliaollfac!urcd of rClIlrorccd conCre te. wi th flow 6 IIsee. "ith calch basin 12UO I. coalesccnt filter ,:l.I1d filling DN150. Loading class 400 KN. ve rsion wi th supcrelevtltiol1 The 
~':PJr:.tor shall bo..: ..:(]uipIXd by :.;.&ty ball fl o<lt and connector fOf .';i('cural al."\nn-call ek l11cnl. S,,:p:'l7ltor d)illlH.:ter shall be 4d470. TIle separator shall be equipped b)" w:ucnight 
int..:m:tl proll;ct ion. 

llic dur.1bilil) of <tn ACO ';c:parator ~h :.11 be thc samc as cOllcrete dUr.lbilil ~. Bodies shall bt: mannfacturcd of TClIlforced cOllcrete following L'J 2U6-1. strcngtll class C35/45. 
c."posurc to ~ n \' IrOnl11ell( Hr\ 3 (cheIlHc:t lly aggrcss i\; t: ",alcrs in f:lcilitics ror \\;}Stc water treatment). XF4 (lmffic surfaces treated b) de-Icing chemicab clem~nts dominantly 
honl.ontal. c"pos;~'d to \\.1ter sJ>ra~ ill !' from traffic surfaces \\ hen: dc-icing chemicals :I.rt; s pr.l~t;d. parklJll'" lots \\ ililollt protective la~ crl. 

Measu reUI ';;1I1 

!lIe quallllt~· to Go..: paid sh:tll bo,.; til..: number of separators. I1CC'';$q~· couplill\~:. illcludo..:d 

Pa~ mcnl shall bt; bascd on th~ l1 uJ\l I~,:r of sep:lrato rs \\ Ith couplill".". 111t; unit pricc shall include SLJPpl~. 1r<\llsponatioll. placing, prcparatlon and placlllt', and q\lalilY conlrol. 

14.".5 SECURAT 

SECURAT is;\ dc"ice for surycillallcc ;).nd alMning with optic alld acoustic alarm cal l. Proto..:ellon !' ~ ... I": 111 Ecx liB lor range "zone 0" of danger of explosion. dc vic.,; con fa nning to 
EN 50014. Imtalbtion oft\\o pOtenti:lI -lcss proi.x.:s (fur oi l and ascclldanc l') " ilh 5 m long cabks. cOlllleCIIl1 !..~ box for r;lOge of zone 0, holders elc insidt: Ihe separator. conforming 10 
LN858. 111t: dc vice for surveillance and alamling (IP30) sha ll be inslalit:tJ in lh, separat.,; c;.c.ill !! "ilh IIcar f3Ci h l ~ . out of range of explosion ri sk (nol inci lided with supply) . 
COIIIICCI1011 to lI1;:UllS 230V/50-60Hz 
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Prolccll \'C casmS for install:lIion of SECURAT for $urve)llancc and abnll!J1g device in IP 65 protection. 

Measurement 

TIle quanllly to b.: paid ~hall be the number of PICCCS placed . 

Pa~mcnl 

Pa~' menl shall b.;; based on tJle number of pieces . Tho,; unit prlCI.: s imi I include sllpp l ~·. tra.ll spo rtat] on. placing. preparntion and placing and qual it~ control. 

14.7.6 VJlvc Shaft 

Valve shaft of System ACO or SImilar. manufactured of Il.:JIlforced conc rete as per DIN 4281. \\ith iutcr-nange \-<.Il\"(: DN 150. The val\'e activation shall be by cleclro-molonzcd 
valve drive (activatIOn impulse received by SECURAT survei llance and 1l1armmg device) . Passage pipe ON 150 as t.H::r DIN 19534119517. with inspection opcnllJ? and conm:.ctor 
for evacuation (S-coupllng with boll. Connectors ON 150 as pe r OIN 19534/ 19537. AlHi~ .x plosion protection included. 

Installation depth T 955 mill. \\ith uplift possibility (measured ofpil= l: bOllom to co\er top) \\itil \\:llertighl openings lll the wall. 

The 4uantity to be paId silall be the num berofpietts pJJccd 

P::J.~ment 

Payment shall be bmed on the number of pieces. The unit price shal l include s llppl~. Irans pOnCl liol1, placil1g . prcpnr<lliOIl :lnd pl(lCll1!, and ljual it ~ contro l. 

14.7.7 Res.;rvoir with Entrance Portal for Discharges ori ginatt:d on th e Occasion offirc L.xliu !",ll ishi nr 

Placing precast pipes of reinforced cOllcrete wllh inte-mal dia.!nl:lcr ~,2 400. on sand I">(:ddm!' .. TOlal re servoir vo lume ~haJl be mi nilll a l :lboul HlO mJ (72 +30). 

TIle total nct reserved space shall h; 6 x 12 nl. with cxc,w.:'\tion as pn.'~cntcd b~ ' dr::l\\ illS an(lchcd. 

Operation description is presented with Technical Report alld graphics. 

Openings shall be provided on reservoir lOp as 10 en:lblc plneing of reinforccd concrete in specllOn shaft s ~JOOO for evacuation and conlro\ . 

Reservo! r charactenslics shall be In confonllil~' wilh physic.JI a.nd mec hanical char.lctcn ';' lic ~ JS reqUIred fo r stOlelures of re inforced coneretl:. 

MeasurClnent 

Ql]MCitICS to be paid for shall be as follows: 

The number ofplaccd pieces per linear melcr (ml) of pipe ~24UO or as agreed wilh manufactu rer. If some other pipe tenSlh wou ld be more fa\lorable. dependl llg on technology. 
TI]e num ber of placed pieccs of pipes for placing shafts ~ I000 on n:~;.: rvo i~ ~2400 

Thc numba of pla~cd COnical pans 4'1000..;,600. _ . ... I 

For openmc" on pipe ~2400 closed by rcmforced concrete plates 2) COl tlu ck - concrete quallllt~ III cubiC Ill c ti.!f'; (m ): dOllb1c relllforccment Illes h MA500/560. Q424 n\llllh ~' r 
ofkdogmms (kg). 

Payment 

For quantities as dctcmlined :lbo\lc the Contractor shall be paid at the contract unit priCl..' per each ilen! . \\hich price .111d amount sh:lll be fIl ii eom~" 11 s.1 ti on fOI ,111 sllppl~. tr:m spl)rt. ., 
preparnlion and placlIl !, <llld quality control and aU ncccs~:lf: labo r. 

14 .7 8 Pipe" of Ductile Cast Iron 

Impol1ancc of prop~ r placmg of pipes 

PlaCing pipes is pracucal work on slle . Nevertheless: 

Manufacturer's Ins tnlct!ons: 

Engineer'S r..:qUlremellls. 

(nlllraclor' s precaution, 

impact ri sk. ditch cave-in . pipe d~unar.e. non-proper bedding or fill-lip material. etc. 1ll.J~' OCCII r on sil e. Such occurrences lIlay be sudden (when dam aged pans replacement wou ld be 
required) or thc ~ might be demonstrated trollj!h lillle by part~ failure 01 b~' s~'riO\lS problems. ;:lS leabge. brcalw]g or disinteg ra tion of couplings. 

B~ using pipes of ducli\C iron a safe~ reserve would be aclllc\"ed. enablin~ pip~$ 10 sustain ccrt..:'l.in risks without damnge . TI1C success is guaTilllt ecd from th e very beginning b~ n 
simp le and safe placing procedure. 

j)/(lrill!mo(f?r!a/ 

TI,e ductile iron is an allo~ of Iron. carbon and s,lIca where the L~rbl'n is pure. III fo nn of spherical g raphIte. nl<: carbon in prc\"io\lsl~ lIsc d casllllg pig is in fonll of th in Ic:l fs . 
rcsulling with IllJlnial bnttkness 

Graphite panicles in ductile Iron look like smJ11 balk excluding an~' poss]bilil~ of fractuTCs e~p:lnSlon. TIle maleri;)l is not brink: ,m~' more. II,s now stronr and clastic. I C. dtr ctiJ..: 

Basic propertics of ductile iron are: 

ElastiCity Re ;<!: 270 Mpa) 

Tensional strength (Rm ;<!:420 j\'1pa) 


Strength on impact 


Lar~e e.xlension (> I0%) 
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(·(lmp /tnnt.:(· II'llh ,1'lanJ(Jrtll 

Specification French EN ISO 

Gcnc rallcchni ca l specifications for pipes Nt-' EN 545 EN 54 5 2531 
Frol1l ductile iron under pressure. 
Coupling EX PRES S NI' A -I:-<.X 60 
Co upling STANDARD NF A 4:-;.X70 
Pi pes \\ I[h sochls NF E N 545 EN 54; 2S) I 
Pipes "itl) n311g..: S NF EN 545 EN 545 2)3 I 
Pip es with COIIII . and sockets NF r~ 54 5 EN 54 5 25 )1 
Pipes \\ ilh conn .and naJl gcs l\ F EN 545 EN 54; 25 31 
DJlllC ns ioll s o(th,l1gcs - rOIJ ling NYf\ 4x-R40 
Dimensio ns ofllanges - fi xed 
Gaske ts for connections of spe c . male ri :'!; l NF T 47·)0; 4633 
Pipe surround of zi nc NF EN 545 EN ; 45 8179 
Exterior pipe surrou nd ofpo l ~'lI rcthanc NF EN EN 545 I\r A 48-851 
Pi~ surrou nd o f CC Ol en! llI on:.r N F EN 54; EN 545 4179 
Modd fo r qualit y assurance III design. NF L:-I '- lIOOI EN 2900 I 9001 
de velopmellt . 1ll<llllllaclUri ng. placing and main!. (NY X 50 -I l l) 
Model fo r qual it y assurance in manufacturing NF EN 29002 
;m d pla.c ing (NF X 50- (32) EN 29002 9002 

DIIClik f.l1f.l CS ha\'~ grC::lI ~ .lrC[ ~· I~scnc above their indicated \\orkin\.:'. pressures. 111 ::!1 is th e COllSl.:qUCI1CC of material dliCrill~', giving ~~rca[ capability [0 iron pi cCt.:s to accept work 
:lIld e nergy 111 dasli c it~ domain (which is alolle considered In dCSI&ll). 

M\,;d SllrtlnC-ll [ 

nlC qll:'l.J11 ity to be ",;lid sh:tlllx: the measured pipe length in lillc:1rm(;[crs (Ill') 

P:l\ll1o..:ll[ 

PO~'lllcnl shall be based all th..:.: kl1£1h 111 1111.:M meters (111') ortllc pip...: pi;1C.:d. The IIni[ pri ce sh<l ll include sllppl~ , transport.llian . placin~.. preparalion and p1acme al)d quality conlrol . 

14.7.9 Filtin~s 

Fluill!' San: s}.h.:c ili..:d wah d~ <; i !? 11 :lfld presented ill graphical ;l1l 'II;hmcnt~ l'vkchJJlI eal. ph~sical and hydr:l.uhc characlcrisrics arc Ih..: sam..: as for Ih..: plp.;iinc. 

~VI(::l$llrCllh.· n l 

11\1,; quanl llY (0 be p;ud sh:all bo.: the Illllnb..:r o f flllin~·s . 

I.: P;l\ lHellt 

~ 

Pa~ 1II~lI t shall be b;ucd on Ihe 1I1lnlbo..: r o f rl l!ing~. The UIIII price ~ h :lll include sllPfll~. IranSpOT1:1li ol\. plo.cing. prepo.r.llion :lIId placing and qualil~ wotrol. 

1~.7 IUGale Valves 

Gale 1'.lI"cs ~haJI woft.h..: salile lllllicrial as the plp(;lillo.::.llH::~ \\ere dt:~jgncd for workllll' pre ssure 10 b:"lrs Placing sho.ll conform to graphical :lt1aChmenls. 

IvleasurCll1cnl 

11K: qllJJI!lI-y to b(; po.id ~ h<lIJ bt: th e nll III b..:r of ~'.:1tc val ve s 

Pa\ IlICilt shall r: based on the numh .: r of S:1I t.: \ :11 \'es. TIll:' IInil priec shall incll1d~' slIflpl y. tran :-'J ,on~uion . pl,\eing. prcparation and placing and quality control 

1-1 -; II /\:I:\JIholc CO\'Ch 

Manlh)iI; cove r' all cklllen lSof Ihe s~ 't~m , hall he for \o:ld ing 400 1\, '\1. Gr:1phic.l1 allachmcnls shall be follo\\ cd . 

Mcasllrcmelll 

TIle qna.l1lil y 10 Ix: paid shall be Ihe Ilumt: ~' r of lIlanhole co vers 

Pa~ mCIH shall be based on Lhe lI ulilber of nlJnllok cov~r!>. The ullit price shall IIlcludc sllppl~. trallsportation. ~Iacil\£ . pn.: paratioll <Uld placing and quality control. 

14 	7. I.? M:lI1hoJc Step Irons 


Graphical allaclllll>:IIIS shOoII be foll o\\"I,..'CI . Appro priat~ Serbian stJnd<Lrd sllall be r;:spcch.:d. 


i\1ca ;; un.:mCIlI 


1111.: C]UJJlIlt~ 10 be JJJid shall b~ the Iluntberof , tcp irons. 


Pa~ 1l1~'Il\ 

Pa~ ment shall be based on [h..: nUl11u(;r of , [~P IrOnS. Tll~ unil price sha ll indud..: supply. transportation. placlIIS. preparalion.and placing .md qualily conlrol 

14 7.13 Pump Slat Ion 

Pump slat io n \\ilh necessary upl iA height JOd power shall be IIlslaJ\cd in cOllfonnil y wilh graphi c....1allachmcnls. Tl\.,; IInH composed o fthrce pumps -two ofthcm opcratll1g and am: 
sp<lre - \\ith sliction ilnd uplift as per DN 100, PN IU. including val ves. nOIHCl unl falling cover. pressostals. electri cil;> board . all on base TI,e pump shall be placed immediJtely after 
fl' ... ervoir bo~ . II shall be located inlo pre -fabncOoled manhole ofpol ypropykne in confonnity \\'lIh graphical attachment. 
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T1lC quanllty to be paid shall be the numb.:rof pump stations. 

Pay ment 

Pa.~'1lcn t shall be based on the nu mber of pump st<1110 ns. The IIl1it price sha ll include supply. transportation. pl aci ng, preparati on a.nd placin g and q u" hl~· con trol. 

14.7. 14 T unnel Hydmnts 

Tunnel h~draJ1ls ''Valmau'' or .(lm ila r arc defined b~ the head an d fooling of llodul:1r cast and b~· the bod~· of prochromc \\!lh lhe wheel for fast ope nin g. Th e hydrant is cquipped b ~ 
a s~· stcm for automalic d r.lIn . \\bi en compri ses the incorporated air val'\'\,; \\ i[h [he h~ · drall[ head and the :lutol1l:1[i e out le[ \\ it ll the footing . 

Charnclc n sllcs. Workin g pressure ~ hnll be 12 bar~. Di' 100, TIle nCI\\ OrJ.: \\ithin \\ hieh hydrants will be in stall ed is oflhe nng-I~·pC. Flo\\ \\jthinllw network \\"i ll be Q= 20 Ilsec.lllC 
height sha ll bt: 1m 

Tunnel h~·draJlIs ~;hall be distributed in confonnil~· with graphICal JltaCilmcnl s, within fire stop refuges Fire stop refuges shall be 10c.11ed oppositc SOS refu gcs . T11 Cdist,lllce bct\\cen 
h)d rants was graphically prcsen[ t;d . 

'. 
TIl e hose and Ihe hose n:d shall b~ supplied with fire stop refug e. 

MCJsllrtm.;,:nt 

nle quanlil) to be paid shall be the num be r of hydranls. 

Pa~1llent 

Pa~'," cnl shall be bat;ed on [h e Illimber ofhydrnnl.<: TIlC unit price shall in c ilid e supp ly. [r;'lIlsport...,tion, placing. prcpJl7ltio n and plJcing and q\lalit~ Con[roi. 

14 .7.1." Rc.)~ r\'oir 

ltl stallce r voorafvervaardlgde hou c rs gernaaJ.: van polipropi lcc n of die wi 1. Miuerial Ie ryp wccrs[aJld is bcrcik dcu r tcrm ics..: bcskcnnl!lB (d ie vocring van vcsclglas Cl) allll)1nilllU 
lnag). Staal klilillpe voorspel 3m Reservoirs (3 pieces) sh:1I1 be plaC(":d in [he reservoi r ca...q: of rein forced concretc. as present ed with graphic<11 <1ft.,chmcnl. nle volll nw necessary is 
prescnted \~Ith graphical J[taehrm::nt (72" 30) rn). It is neccssary [ 0 pro\'!dc J mobile pump \\ ![h in the l edllli~ 1 ccn lc r as 10 cn::.bl c Ihe J: u...... iblc wa tcr surplus evacuali on from Ihe 
casing.Vc hi cle step on rCSCf"\ oir casing shall not be allowed. bec3u:..: the cover \\ ilh " lI owilblc load ing 400 KN \\:1'= nOI forc:,cc l1 . 

f\·Ic."1:.11n:: mcnt 

TIlC qU;)Jlllly to be paid shall be thc IUllnbcr of rcscf"\oirs 

Paymen t 

Pa~· me"t shall be based on [h e number of J\'servoirs ·I"l1e unit price \l1all inchlde slI pp l>. lran ',pon.a[ion, pliKin:.' pf"l.'pJl{lti on and P);"lC1l11'. and quality conlrol 

14.7 .16 Waterproofing 

W;"lterprooflllg' ofHDP£:. shall be placed li nd RC n":Sl.:rvoir pla[es and on \'cr1 icai sid..:s lip [0 the b l·1 of fill-Ill limit. III confonlli t ~· wil h f'mph ic., I <l [t.1chm cnl. 

TIl e <1.uil.llury [0 b.: paid shall be the ueccss~H;' area in sq n:lIe ml: h:rs (ml ). I" 

Pa~mcnl: 

P:lYlm;nt sha ll h: ba."'c-d on (he (In:;t placed In sq uare nlclers. TI le unit price shal l includ..: ~lIppl~· , [r.lllspor13[ion, pial.:ing . prcp:lrmion.lJld pl3cinr and quality cOl1trol . 

147. 17 Manhole Co ... crs 

Manhole covers shall be pbced on s~stcm segments \\!Ih allo\\"<lble IOJdlng 4UOKN. PlaclIl l' ~ hall he in confonnity \\ith graphic s. 

Measuremt:1l1 

fll C quantil~' to be paid (or shall blO! The number ofpleccs placed 

Payment 

For [he quan[i!) as dctennincd above the Contractor :.hall be paid a[ th e contrac t unil pn ..:c. whi ch pricc and amounl sh;"l ll lx full com~.;nsa[iOl\ for all supp)~. Iranspon . pll.:para [\on 
and placing and qll ai il Y control and all ncccss:ll} labor. 
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Section 15: Telecommunications 

\5.1. 	 Fire alarm and gas detection system 

IS. I I 	 General 

A fire alarm system with equipment shall be supplied and executed in accordance with attached plans. technical description. Priced Bill 
of Quantities, these Technical Specifications and Rules on technical norms for fixed fire alarm installations (Off Journal of FR Y, No.l93) 

and subject to the approval of the Engineer 


Installation cables in a fire alarm system shall be placed in ceiling voids, false floors, on dedicated cable trays for signal, alarm and 

telecommunication installations, clipped on walls, and drawn in dedicated pipes in mortar 


Installation cables to be clipped on walls shall not be exposed to mechanical damage and shal l be as little eye-catching as possible. Clip 

spacing shall depend on cable outside diameter and shall not exceed 30 to SOcm. 


Plastic pipes for installation cables in walls shall be fully covered with an entire layer of wall finishing materials. 


Trays for signal , fire alarm and telecommunication installations shall be mounted as instructed by the Manufacturer in harmony with 

other installations. Metal cable trays shal l be bonded and earthed to building earthing system. 


Within false floors , installation cables shall be laid in sheet metal troughs fitted with the accessories required. In relation to power cables, 

fire alarm cables shall be laid in dedicated sections in a multiple trough at the distance which will prevent interference. 


Parallel running of fire alarm wiring and power lines shall be avoided. If this is not possible then the following instructions shall be 

observed: 


telephone and fire alarm installation shall be fixed 10cm below ceiling 

clock. talk-back and other telecommunication installation I Ocm below these 

power cables 10cm below the preceding ones. 


Crossing of fire alarm wiring and power lines shall be avo ided. If unavoidable they shall cross at the right angle. The distance between 
them shall be minimum I cm and in case this is not possible then an insulating bed minimum 3 mm thick may be inserted . 

The system shall be supplied with power from two sources: electrical mains and back-up battery. A dedicated circuit with a specia ll y 
marked fuse (red) shall be used for power suppl y. 


Fire alarm panels and cabinets in the fixed installation shall be red. 


Fire alarm elements (sounders, bells, lamps. flashing lights) shall differ from other alarming components. These shall be red or carry 

inscription plates with "fi re alarm" lettering. 


Joints (bonds) shall be minimum in number Lach bond shall be effected by soldering or with splicing modules. Cables and conductors 
for call points and detectors may be bonded only in them 

Cable terminals for connections to devices shall have sufficient lengths. Terminals to be connected to call point/detector bases shall be 
minimum 30cm 


Manual call points shall be mounted at I.S m above the floor, at easily accessible places, along routes of evacuation or on staircases. 


The completed installation and the cables laid shall be marked with appropriate metal rings by the Contractor. 


Cable cross sectional area shall be selected to cater for power consumption of used appliances and 10 meet the required maximum 

allowable electric resistance in the line. Conductor section in a cable shall not be below 0.6mm 


Insu lation resistance between a line and earth shall be minimum 500ko. It shall not be measured with an instrument operating at a 
voltage above SOY, unless the fixed installation is separated from the line and the cable. 

Fully bonded equipment in a fixed installation shall be subjected to functional tests and the operation of each component - manual call 
point/detector, alarm component and signal transmission components, as well as of central unit and all its controls shall be tested. 

All tests shall be completed to the satisfaction of the Engineer and all test results shall be submi tted for the approval of the Engineer 

IS. I.2. Mounting of Spot Detectors 

Distance of detectors from walls, high pieces of furniture and stored goods shall not be smaller than O.Sm, except in corridors, shans or 

simi lar openings in building fabric whose width is less than 1m. 


Ifbeams or ventilation shaft s arc not more than O.ISm away from the ceilin g. then side distance to a cal l point shall not be less than O.Sm 


Ifa ventilation shaft exists in ceiling, a call point shall not be fitted closer than OAm to it. 


In ventilated rooms with grilles in side walls, call points shall be mounted not closer than I 5m to these. 
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Call points shall be mounted onto a gallery ceiling at the distance of 1/3 ofthc gallcry treading width measured from its free edge. 

15.1.3. Fire Alarm Control Unit 

The control unit shall be addressable, in a mechanically resistant metal housing, for wall-on mounting with well visible indicators and 
unauthorized handling prevented. 

It shall have a programmable option for incorporation of names in Serbian, of holding times, day and night operation and of all other 
parameters for each detector, module and zone. 

The control unit shall be fed with 230V/50Hz power, and ha\e an inbuilt battery charger, a multiline LCD display with background 
lighting, LLDs and a keyboard for control and programming operations (on the front). 

The unit shall have terminals for two addressable loops, a relay NOINC tenninal for a general alarm case, a relay NO/NC terminal for a 
general rault case, a terminal to the line with parallel LCD displays, a terminal to 24 VDC (one fixed, one resettable) if some modules 
arc not fed directly from loop, and a terminal to series prinkr. 

The control unit shall have an option to add a distant ("parallel") LCD display that will show the same data as the unit itself and an 
optlon to be connected to an automatic telephone alarm set. 

Fire alarm shall be signalled both by light and sound on the control umt. Sounds (alarm) on the unit shall differ from an audio signal of 
fault (defect) 

The control unit shall be accompanied with a manual in Serbian and instructions printed on a single sheet of plasticized paper to be hung 
on the wall next to It. The control unit shall bear an inscription plate giving data on the manufacturer, type identification, year of 
manufacture, factory number and reference number of the quality statemcnt. 

15.1.4 Measurement 

The exact measurement of installed equipment and used material is determined based on the construction book and the construction 
journal signed by the supervisor, in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the 
Design and these Technical Specifications. 

15. I S Payment 

Payment of installed equipment and material IS executed according to the prices determined by the Contract, and the measurement 
approved by the Engi neer 

15.2. Computer Networking (lP Video Monitoring) 

The structural cable installation in this project shall fully comply with the technical description, these Technical Specifications, Priced 
Bill of Quantities, drawings and the international standard ISOIIICC 11801, and subject to the approval of the Engineer. 

Prior to commencement of the works the Contractor shall determine and mark precise positions of all system elements (power outlets, 
distribution boards, active components, cable conduits etc). 

One end of hTP cables shall terminate on a panel in cabinet and the other end at RJ45 socket, while braided cables shall be earthed 
properly 

An hTP cable shall neil her be Interrupted nor extended 

An hTP cable shall be drawn through troughs, a walled-in hose, underlloor ductwork or clipped to wall as provided in the design. 

An hTP cable shall not be twisted along its length, knotted, kinked or damaged in any other way. Mechanical loads on hTP cables while 
drawn III or laid shall not exceed the ratings specified by the cable manufacturer (tensile force during drawing in, radius of bending etc.) 

hTP cables shall be mounted in vertical or horizontal positions. Positioning under an angle is not permitted. 

An hTP cable shall neil her be laid nor drawn near a heating sourCe (heating pipes, radiators, stoves, heaters). If unavoidable, then heat 
insulation shall be necessary

:' 
Outdoors, hTP cables shall be drawn through dedicated thermo-plastic pipes. These pipes (e.g. on outer walls of buildings) shall be 
weather resistant (-35°C to +50'C 195% relative humidity). It is not permitted to place them under direct sun rays. Standard PVC or PE 
pipes shall be used for TT cables to be buried in the ground. 

An hTP cable shall not be run near appliances, objects or sources that may cause damage to it. 

Maximum link length in horizontal cabling, ISOIIEC 11801 standard shall not exceed 90m. A link means a cable section between a plug­
in outlet on the panel and a socket outlet on the wall. 

Structural cabling elements (cabinets for passive and active components, wall-on ductwork if any, plug-in outlets) shall be IItted in the 
way to preserve functionality of the network without deteriorating however the use of rooms, aesthetics (harmonization with interior 
decoration) and the like. 
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Sockets shall be placed at the level 20 - 40cm above floor . If due to physical requirements cable troughs are to be fi xed on the wall at 

desk leve l (80 - IOOcm above floor) sockets can be incorporated into them 


Cable tai l at a power outlet shall be 10cm long and at the end at the panel 30 cm - 100 cm long. 


Both ends of a drawn cable shal1 be giwn identical numbers (label) immed iately after drawing in . 


Cable iden ti ficat ion number shall correspond to the power outlet number whe re it is terminated . 


The drawn in hTP cables shall be tested for breaks and shan circuit s If posit ive, the cable shall be pulled out and replaced. 


Properly arranged cables shall be terminated in power outlet>. or on the panel as provided in the design . 


R.l4S connectors, plug and socket outlets and connecting pane l shall be mounted using professional tools. 

Connection ofa tenninal unit (computer) to a wall powe r ali t let and reconnecting of the panel and active components shall be done with 

appropriate cable lengths (max Sm). 


When cables and power cables in a structural cab le system run in paral lel and are directly laid in wa ll s the minimum distance shall be 

20cm, i.e. 10cm if the structural cable is braided. 


Stfllctural cab le system can be laid together with power cab les in partitioned plasti c troughs or partitioned fl oor ducts spec iall y 

constructed. 


The cables in a structura l cable system may cross power cables under the angle of 90° 


When cables and passive network components arc mounted in place, the fol lowi ng measurements and test s sha ll be perfonned on the 

structural cabling: link length (max 90m), attenuation pe r pair, crosstalk level , DC loop resistance, impedance (1000), att enuation to 
crosstalk ratio. Instruments for measurements and testing shall come with test ce rtificates issued by the accred ited institution (not dated 
earlier than 12 months ago). 

All tests shall be completed to the sat isfaction of the Engineer and all test result s shall be submit1ed for the approval or the Engineer. 

Required measured values (standard ISOIIEC 11801) for cable category 6 are given in the table below : 

f[MHz] I 16 100 250 
Return Loss (min) [dB) 19 18 12 8 
Insertion Loss (ma x) [dB] 4 8,3 2 1,7 35,9 
NEXT (min) [dB) 65 53,2 39,9 33 , 1 
PS NEXT (min) [dB) 62 SO,6 37,1 30 ,2 
ACR (min) [dB] 6 1 44 ,9 18,2 -2,8 
PC ACR (min) [dB) 58 42,3 15,4 -5,8 
ELF EXT (min) [dB] 63,3 39,2 23,3 15,3 
PS ELF EXT (min) [dB) 60,3 36.2 20,3 12,3 
Prop. Delay (max) bls] 0,S80 0.553 0,S48 0,S46 

Required mechani cal characte ri sti cs of cables' 

Conductor diameter: 0.4 to 0.8 mm 
Temperature for mounting: O'C to 50'C 
Working temperature : ·10 C to 40 C 
Minimum bending radius for mounting: as per manufacturer's catalogue 

Minimum bending radi us after mounting: 
2Smm for cable diameters to 6mm, 
SOmm for cab le diameters over 6mm 

IS.2.1 Measurement 
The exact measurement of installed equ ipment and used material is determined based on the construction book and the construction 
journal signed by the supervisor, in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the 
Design and these Technical Specifications. 

IS.2.2 Pay ment 
Payment of installed eq uipment and material is executed according to the prices detenn ined by the Contract, and the measurement 
approved by the Engineer 

15 .3. Talk-Back (SOS) System 

Telephone and Talk-tlack install ations shall be delivered and executed in strict accordance with plans, technical description, Priced Bill 
of Quantities, these Techni cal Specifications and ZSPTT instructions gowrning telephone subscriber insta ll ati on. and subject to the 
approval of the Engineer. 

'.. 
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Cable,. conductors, equipment and materials shall comply with Jl:S standards, and ZJPTT rules and technical requirements. 

Cables (instalation conductors) in a telephone installation shall be laid in pipes as designed. 

Pipes with cables (installation conductors) shall be laid in a straight line (vertical or horizontal) Laying in a curved line is permitted in 
exceptional cases when tangent route is not possible provided the Engineer's consent is obtained. Horizontally laid pipes shall be slightly 
graded towards distribution boxes in the installation. Frce pipe ends shall be fitted with insulated bushings. 

A cabled connection between expansion joints shall not be damaged when one expansion joint happens to sink. 

Cables and conductors shall be drawn into pipes after rendering. They shall not be twisted along its length, knotted, kinked or damaged in 
any other way. Mechanical loads on a cable being drawn in or laid shall not exceed the teclmical data specified by the cable manufacturer 
(tensile forc e during drawing In, radius of bending etc.) 

Cables to be drawn in pipes may be powdered but only with talcum powder. 

Drawn installation conductors shall be continuous without splices along the section from a tennination and/or distribution panel to a 

telephone outlet. Conductors may be spliced only in exceptional cases if continuous drawing is not possible, and this may be done solely 

in installation boxes. Conductors shall be soldered or extended with a special module. 


Both ends of a drawn cable shall be numbered (labelled) immediately after drawing. Cable number shall correspond to the number of the 

socket where it terminates. 


Distribution boxes shall be fitted at the points where cables change grade and branch and at the terminals of the telephone installation. 


Telephone boxes shall have the required capacity, compl) with the applicable PTT conditions, be accessible at 1.6 m above the floor 

level on public premises and be provided with lock and key. 


Pipes in walls or under floor shall not be covered with any aggressive etching material Scraps of gypsum and mortar shall be carefully 

removed from them. 


Parallel runs with smoke channels or heating pipes shall be avoided. If impossible, they shall be placed 5 cm away from each other or 

minrmum 3 cm where they cross smoke channels and heating pipes. A telephone installation shall be protected with appropriate thennal 

insulation. 

A telephone installation parallel to other installations shall be executed as follows: 


telephone installation 10 cm below ceiling, 

TV installation 10 cm below telephone installation 

signal wires 10 cm below TV installation 

power cables 10 Cln below signal lines. 


Telephone sockets shall be t1t1ed at the level of 0.3 m above the Ooor (as indicated in the design) and not closer than 0.3 m from a 
230V/SOHz socket outlet measured along a honLontal line. 

Metal cabinets (termination - ITO and distribution -RO) in a telephone installation shall be connected by a 10 mm' conductor to the 
nearest potential equalizing bond in the switchboard in the power supply system. If telephone installation cables and conductors are 
within static enclosures these shall be bonded to earth at end side only, i.e in the switchboard of higher order. 

The following tests and measurements are required: numbering and insulation resistance. Loop resistance if requested by the Engineer. 
The results of these measurements and tests shall comply with ZJPTT specifications. Measurements and tests shall be performed between 
ends of cable and conductor from the switchboard of higher order towards the end with disconnected loads. 

Insulation resistance shall be measured with a megohmmeter, minllnum 100 V test voltage. Between conductors it shall be not less than 
20 MO, and between the conductor and earth not less than 10 MU , for all wires in a multi pair cable namely for the alb wire in an 
installation conductor, with devices and power source disconnected. 

Loop resistance shall be measured by the Witson bridge method and comply with the values of the cables specified in the Manufacturer"s 
catalogue 

All tests shall be completed to the satisfaction of the Engineer and all test results shall be submitted for the approval of the Engineer. 

15.3. I Yleasurement 
The exact measurement of installed equipment and used material is determined based on the construction book and the construction 
journal signed by the supervisor, in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the 
Design and these Technical Speci tications. 

1S.3.2 	 Payment 
Payment of installed equipment and material is executed according to the prices determined by the Contract, and the measurement 
approved by the Engi neer 
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J5.4. 	 Cable Conduits, Laying of Copper and Optic Telecommunication Cables 

15.4.1 	 General Specifications 

These Technical Specifications are an integral pan of the final design documents for which the Contractor shall fully comply without 
exception. 

Cables, equipment and accessories shall be supplied and executed as shown on the plans in the Technical Description, the Priced Bill of 
Quantities, and these Technical Specifications, and subject to the approval of the Engineer. 

Cables, equipment, accessories and material shall comply with JUS, DIN or VDE standards. Pieces of equipment and cables shal l be 
delivered ready for mounting unless otherwise stated . 

During the execution of the works the Contractor shall take care of any other works executed, existent underground and above ground 
installations in the work area to the full satisfaction of the Engineer. If during civil works and mounting of cable and equipment other 
buildings or installations suffer damage. it shall be remedied by the Contractor at his cost and subject to the approval of the Engineer. 

15.4.2. 	 Civil Works Specifications 

15.4.2.1 	 Cable conduits 

Cable conduits serve for drawing in cables and armoured cables of small size if provided so in the design. 

Cable conduits consist of manholes and pipes in between them 

Manholes can be of hand and standing type. Hand manhoks serve for cable drawing in and accommodation of joints and other 
equipment. Their appearance, construction and use comply with the final design. 

Standing manholes, clear height 180cm enable workers to stand. Trench crosswise dimensions shall be given in the design and shall be 
not less than 150 x 150 cm. 

Manholes will be built with solid bricks in cement lime monaro 25 cm thi ck wa ll s. Outer and inner venical and horizontal waterproofing 
shall be placed as provided in the final design. The boltom shall be cast of lean concrete, be gently graded towards the middle (2%) and 
be drained in the absence of waterproofing. 

The top plate shall be of reinforced concrete, calculated to withstand local load. 

The cover shall be of cast iron pursuant to Z.lPTT Technical spec ification No.02-3128/1 dated 5" March 1964. Lightweight or heavy 
covers shall suit local loads but in principle lightweight covers shall be placed in lawns. sidewalks and unbuilt area and heavy ones In 
road pavement. They shall be !lush with ground (sidewalk, pavement) level. Each cover shall sit in the midst orthe top plate but it may 
also be difl'erently placed ifprovided in the design. The collar between the plate and ground su rface shall hold the cover in place. It shall 
be cast of concrete together with the top plate and shall be statically analyzed to suit spec ified loadings. 

Burial depth (from top plate level up to ground le\eI) shall be indicated in the final design. 

Pipe inlets in side walls shall be placed as provided in the design. Minimum depth of the top edge of any such inlet pipe shall be not less 
than 0.8 m and its top edge not deeper than 0.4 m below underside of the top plate. 

Cables shall be hung on consoles in manholes, fixed in manhole walls. Consoles shall be insened at a later date and their positions and 
dimensions sha ll depend on the requirements. 

Manholes shall be interconnected with PVC pipes, of 110 mm nominal diameter, 6m long compliant with ZJPTT Technical spec ification 
no . 02-1155011-72; pipes shall be enlarged at one end 

Pipes shall be laid between manholes in a horizontal line, one next to the other, 2 pipes. 3 pipes, 4 pipes. If pipes exceed four in number 
they shall be positioned in rows one on top of another: 2 ' 2, 2 " 3 and N "4, N being one number between I and 8. 

Pipes shall be fixed in position with plastic combs placed at the distance of not more than 2 m. 

Pipe bundles shall be covered with sand. If necessary they shall be covered with concrete. Concrete class shall be decided in the structura l 
analysis in the final design. 

Pipes to be laid in a straight line between manholes shall be laid according to designed lines and grades and extended by insening one 
pipe into the enlarged end of the next pipe. The joint shall be covered with sealing ring. 

If pipes arc to be laid along a curve their exact position and radius shall be specified in the final design, and a minimum cable bend,og 
radius shall be taken into account. 

Upon completion of the cable conduit (manholes and pipes) it shall be tested by pushing a round brush with a rope at its end through all 
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pipes. This will also help to remove possible din from pipes 

15A.2.2. Trench 

A trench route shall be set out as designed and shall be tied to permanent unchangeable points: road, structures along the road, buildings, 
regulation lines, control points and the like. 

A trench shall satisfy the following requirements: 
Be straight wherever possible and follow road curves. 
Privately owned parcels of land shall be avoided but if this is not possible trenches shall run close to their boundaries. 
Be sufficiently distant from roots of trees and other vegetation to avoid damage. 
Be not less than 10m far from II0kV transmission line towers and 15m from 220kV transmission line towers. 
Be 1.0 m deep and OA m wide near the bottom. In privately owned arable land the depth shall not exceed 1.2 m. Otherwise, a 
different route shall be selected or cable conduits laid in. The trench bottom width shall be increased by 5 cm for each additional 
cable to be laid. 
Excavated eanh shall be thrown out of trench to one side only to the distance of about O.Sm. 
Trenches shall be, as a rule, backfilled with excavated soil in 20 cm thick layers and tamped. If specifically required in the design or 
ordered by the ['ngineer for civil works, backfilling may be done with gravel or sand respectively. Surplus soil shall be hauled to a 
dump site. 
Prior to cable laying the trench bottom shall be carefully cleaned and covered with a layer of sand (iTagmented eanh if foreseen by 
the design) 10cm thick. Laid cables shall be covered with another layer of sand (fragmented eanh) 10 cm thick. On top of this, 
plastic shields or bricks shall be placed in a continuous row (two rows in parallel for several cables). At about the mid point of 
trench depth yellow warning tape bearing the inscription "PAZNJA TT KABL" (Caution Telecommunication cable) shall be 
placed. 
The surface of a backfilled trench shall be reinstated: sidewalk and pavement repaired and asphalted, and grass lawn restored by 
returning bushes to their original places. 
Under obstacles: roads, railway tracks, embankments and other, 0100 mm inside dia. hard plastic pipes shall be laid, two of them in 
sand or concrete bed, depending on load. Minimum depth of these pipes shall be 0.8 m below the ground surface. Obstacles shall be 
crossed at the angle of 90~ and not less than 45°. 

15.4.2.3. Cable Laying 

As a rule, a cable shall be pulled out (unreeled) off a mobile drum If a cable is pulled from a stationary drum then pulleys shall be used 
to aVOid dragging cables over ground surface and/or trench bottom. If the use of pulleys is not possible for any reason whatsoever, cables 
may be pulled out by hand but maximum weight per worker shall then be considered and the cable shall never be bent more than its 
minimum bending radius would allow. 

A cable with a tail length shall be laid close to the trench midst. If several cables are laid in one trench they shall not cross. Abutted cable 
lengths shall overlap by I 1.5m as instructed by the Cable Manufacturer. 

Joints shall be made at trench enlargements the SILe and shape of which shall depend on the capacity of the cables to be extended, i.e. on 
joint size Enlargements shall be excavated at the tirne of joint construction. A 10 cm thick layer of sand shall be spread over the enlarged 
area and each finished Joint shall be fully covered with sand. 

Enlargements shall be designed as follows: 
.loint axis shall be by a.3m staggered in relation to cable axis in trench for the purpose of tensile force relief, 
Bends in cable approaching ajoint shall be by about 50% bigger than the minimum allowable bending curve to avoid radial forces. 

There are no constraints on laying the follOWing cables in a trench together with a telephone cable: 
Other telecommunication and signalling cables 
Fibre-optic cables for any purpose 
Other cables that do not transmit energy (feeders to high power antenna systems are considered to be power supply cables). 

Horizontal distance between a telephone cable and a power cable (including feeders to high power antenna systerns) shall not be less than 
50 em. I f otherwise, speCial safety measures shall be undenaken. Where telephone and low voltage power cables run in parallel, it will be 
sufficient to lay a continuolls row of bricks on edge. High voltage cables running in parallel shall be laid in eanhed steel pipes and 
telecommunication cables in plastic pipes. 

Crossing angle of teleconununication cables and power cables shall be 90 , never less than 45 If the angle is smaller such a case shall 
be considered as parallel running. As a telecommunication cable shall always cross over and above a power cable, minimum venical 
distance shall be 30cm for low voltage cables and 50cm for high voltage ones. If such distances cannot be achieved then additional 
safety measures shall be undenaken (see the preceding paragraph). 

Cables shall be marked with lead clips spaced at S m and inscribed with: 

Cable type 

Cable structure, 

Month and year of laying. 

Additional identilication if there are two or more identical cables in one trench. 


Characteristic points in cable route shall be appropriately marked with brass plates in sidewalks and concrete posts with plates on unbuilt 
ground. In both cas~s plates shall bear the following symbols: 

Straight cable runs shall be marked approximately in the midpoint between two joints, 
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Above joints, 

At the points of direction changes, 

At the points where cables branch off the main route, 

At blind cable ends. 

At pipe ends (start and end) below obstacles. 


15.4.2.4. Drawing cables in pipes andlor conduits 

Only one cable may be drawn in one pipe. Several cables may be drawn in one pipe only if the sum of their diameter~ does not exceed 
60mm. Optic cables will be always drawn in special hoses. Cables shall never be spliced in pipes 

Cables shall be first drawn in pipes lying at the lowest row as shown on the design drawing. Cables in manholes cables shall be hung on 
consoles fi xed to side walls. 


Cables may be drawn without joints through several manholes if maximum drawing force for the cable type concerned is not exceeded. 


Cables shall be drawn with hand or motor powered winch the force being monitored all the time. The best solution will be to ha\o a 

winch equipped with a union which will slip as soon as pre-set drawing force is exceeded. The pulling rope shall be joined to the cable 
with a steel sleeve. Cablc shall be pulled axially through pipe to minimize friction. If necessary, pulleys needed to stabilize the drawing 
rope shall be used . 

Lubricants may be used to reduce friction in pipes. The best solution will be to blow in plastic pellets having the diameter of several tenth 
points ofa millimetre which will, due to static electncity adhere to the pipe inside and significantly reduce fnction resistance. 

Cables shall be unreeled from drums positioned according to earlier planned arrangement shown in the site organization plan. 

Prior to drawing a cable in a pipe the latter shall be cleaned with a brush and it s suitability thus checked. 


Damaged and stretched out cable end sections shall be cut off after pulling but a sufficient tail length shall be left as reserve for cables tp 

be placed on consoles in manholes or overlapped at joints. 


15.4 .3. Instructions to Contractors 

Before commencement of the works the Contractor shall check correctness and compliance of telecommunication cable design with other 
designs and schedules and schematics of other underground installations and adjust them in cooperation with the Engineer. 

The defined items in the Priced Bill of Quantities refer to the supply of the full range of equjpment, devices, cables, acceSSOries, materials 
and all works needed to make these functional unless explicitly otherwi se specified in the design. 

Transport , preparation of site, health and safety measures and other related costs shall be covered in the unit prices. 

The Contractor sha ll suggest to the Employer modifications and amendments that would contribute to a more rational and quality 
technical sol ution . Minor design modifications and amendments may be carried out by the Engineer. Major modifications and deviations 
shall be approved by the Designer in advance. 

All modifications and amendments shall be confirmed in writing by the Engineer and all associated cost revisions shall be resol ved by the 
Engineer in accordance with the Conditions of Contract. 

Demolition or any other operations on existing underground or above ground structures are not permined without the Engineer' s presence 
and without an approval and attending on the part of the owner 

The Contractor shall provide all requi red information to the Engineer who shall consult and obtain an approval from the Employer and 
the Designer if execution of unforeseen or extensively bigger works than planned is pending 

The full compliance of supplied equipment and of the works executed shall be guaranteed by the Contractor in accordance with the 
conditions of contract, these Technical Specifications and subject to the approval of the Engineer. 

15.4.4. Testing and Start-Up 

15.4.4.1. Start-Up 

The network can be put into operation only after a technical inspection and issue of a certificate for USc. The technical inspection shall 
include : 

Check of compliance of the structure with the design and/or verified modifications and additions by quality and quantity of 
incorporated cables, equipment and works executed. 
Measurements and tests 

15.4.4.2. Measurements and Tests 

a. Measurements and Tests Prior to £xeClition ofthe Works 

The equipment, accessories and materials will be subjected to visual inspection. Only sound, undamaged and new equipment may be 
fined. Inspection of the equipment, accessories, material and cables by the manufacturer's commission In factory shall be stipulated in the 
contract between the Contractor and the Employer and shall he completed to the full satisfaction and approval of the Engineer. 

Il l. , 
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b. Checks and Tesls Prior 10 Cable Laying 

A drum, its sides and cover planks shall be undamaged. It shall bear an inscription plate with the necessary data which shall also be 
impressed in the wood on the sides. The drum shall come with a test ce nificate. Cables from a drum without a compliance certificate 
shall not be used unless specific additional measurements are carried out. 

If the drum is undamaged and therefore suitable, the pressure in the cable shall be checked with a hand pressure gauge (cables with air­
paper insulation). If the pressure is within the perrl1l tt ed values the cable may be used without additional checks. If the pressure is lower 
or zero then causes of gas leakage shall first be identified and appropriate measures undenaken. If the pressure is zero, the insulation 
shall be checked. 

In case the drum is damaged, the cable shall be carefully inspected and used provided the sheath is undamaged and the pressure is good. 
No use of a damaged or kinked cable IS allowed even if the pressure is normal and insulation suitable since other parameters may be 
disturbed and may become evident while the cable is pulled out (working capacity, capacitance couplings). Damaged cables may be used 
provided sllch damaged lengths are cut out and the remainder checked for insulation and dielectric strength. 

rhe insulation of paper insulated cables shall be checked in the above cases. Insulation shall be measured with an insulation meter of 
appropriate range and measuring voltage not less than 100 V. I f voltage is 500 V no further check of dielectric strength between wires 
will be needed. The Lnginccr will decide whether an additional check of dielectric strength between wires is needed. Insulation resistance 
values are given in ZJPTT Technical Specifications, cable catalogues, and compliance cenificates 

c. kfeaSllrelllenlS and Tesling in Ihe COllrse of Work 

In exceptional CaSes only the cables laid shall be checked prior to finishing, if the Engineer thinks it necessary and if long time has 
elapsed between cable laying and finishing so that damages may be rightly suspected. 

Measurement of cables for capacitance coupling compensation shall follow the Technical description attached to the design. 

d i,,/easlIring and Tesling a Finished Cable fnslallalion 

These measurements and tests are obligatory and shall be attended by the Engineer. They will be done between cable leads-in, between 
leads- in and amplifier and between amplifiers. The followin g measurements shall be performed: 

Insulation resi stance 
Dielectric strength 
Numbering and loop resistance 
Working and crosstalk attenuation in low frequency range. 

The following additional measurements shall be done on cables with carrier frequency andlor coaxial quads/pairs: 

Working attenuation within the range envisaged for telecommunication transmi ss ion . 

Carner frequency symmet rical quads: 

Crosstalk attenuation at near and far ends within the range foreseen for telecommunicat ion transmission between pairs in a quad 
and pairs of dtiTerent quads (i f there is a number of quads). 

.' 
.;" 

Coaxial pairs 
Resistance of internal and external conductors, 
In sulation resistance and dielectric streng1h between internal and external conductors and other conductors and AI cable sheath 
bonded together, 
Cross talk attenuation to 200 kHz 
Renection and impedance by a renectometric method . 

Measurements method and results shall comply with ZJPTT Instructions on quality control for cabled telephone lines , rerno. 02-6217,1­
67. 

All tests shall be completed to the satisfaction of the Engineer and all test results shall be submitted for the approval of the Engineer. 

15.4 5 Measurement 
The exact measurement of installed eq uipment and used material is determined based on the construction book and the construction 
journal signed by the superv isor. in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the 
Design and the se Technical Specltications. 

154 .6 Payment 
Payment of installed eq uipment and material is executed according to the prices detennined by the Contract, and the measurement 
approved by the Engineer 
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15.5. Laying of Optic Cables 

15 .5.1. Calculation of Pennitted Drawing Force 

If a cable is to withstand drawing force without damage the following requirements shall be fulfill ed. 

Maintenance of minimum bending radius depending on cable di ameter and shea th type along a curved route , 

Maximum permitted drawing force dependent on cable structure shal.1 not be overrun. 


Permissible bending radius for a loaded cable shall be minimum 20 times cable diameter. 

The drawing force occurring at cable staning end when a ca ble section is drawn in at a go depends on: 

Friction resistance which has to be overwhelmed while a cable is being drawn in conduit, 

Direction of drawing, i.e. the effect of full cable weight. 


Cable weight also has minor or major effect on graded and curved seClions. 

Insulation friction between a cable and cable conduit depends on : 

Friction coefficient between the cable and conduit surface, 

Cable weight, 

Conduit geometry (curves, up and down gradients .. . ) 


Since a small length optic cable is concerned in this case, it will be blown in and drawing force will therefore be below th e permilted 
value of ISOON 

15.5.2 Measurements of Relevant Parameters of an Optic Cable 

According to the instructions on measurements on telecommunica ti on lines with optic cables that are aimed at checking whether a cablc 
was laid and mounted in the way that will ensure proper operation in its lifetime the following measurements will be carried out: 
I. Measurements prior to laying (on drum) 
2. Measurements after laying 
3. Measurements during installation 
4. Final measurements on a regenerator section 

Immediately after laying the fibres shall be measured on a cable length and defects in an y identified so that appropriate measures may be 
undenaken. Optic length and attenuation per unil of length shall be measured with an oplic reOectometre at 1300 nm. 

In the course of cable laying, before and after a joint is completed, optic depth and longitudinal attenuation of fibres shall be measured as 
well as attenuation of a joint at 1300 nm at both ends to avoid Joining at inappropriate attenuation. 

When cable joining is completed along a whole regenerator seClion then wilh an optic reOectometer attenuation at all joints at 1300 om in 
both directions, longitudinal attenuation of each cable length between joints in one direction and total attentuation shall be measured 
using in both directions a stabilized optic source and a power meter at 1300 nm. The results shall be ent ered in appropriate tables in A4 
format and will constitute a measurement protocol which shall be an integral pan of the record document s. 

All tests shall be completed to the sat isfacti on of the Engineer and all test results shall be submitted for the ap proval of the Engineer. 

15.5. 3. Laying of Cables 

The planned works shall be of good quali ty , shall comply with the applicable technical regulations, shall be executed by approved 
contractors, using equipment manufactured and tested for compliance according to the relevant ZJ PTT technica l regulations, all in full 
compliance with these Technical Specifications and subject to the approval of the Engineer. 

The works shall be done in as shon a period as possible. 

The Contractor shall observe all requirements and approva ls obtained and incorporated in the design document s. Eac h modification sha ll 
be first approved and verified by the designer and shall then be confirmed as an instruction by the Engineer. 

The Contractor shall be solely responsible for any damage due to a failure on his pan to observe design requirements in the course of 
wo rks. 

The Contractor shall observe the Law on Occupational H~alth and Safety (Off. Gazelle of RS No. 42 /91), and undenake protective 
measures listed in the attachment to the design documentat ion. 

The Contractor shall keep a Measurement Book and a Building Journal and these IVili ha ve to be regularly verified by the Engineer in 
charge of the project. 

The work shall be so organized as to proceed without internlptions and to end within the tenn spec ified. No work may commence until 
all materials are in place. 

The Contractor shall be responsib le for proper signage on the site to avoid accidents. Only cables and materials that will be used in one 
day may be delivered to si te. No veh icles and equipment may be left on the road but if unavoidable, then wa rning signs shall be erected 
together with regul ar trafic signs according to the Law on Traffic Safety. 



Section 15: Telecommunications 

Vehicles used for the above transport on a public road shall be escorted by traf1ic police if the Contractor thinks that traf1ic flow may be 
endangered. 

The Contractor shall provide space for the storage or cables according to laying sequence. The cables shall be accessible ror testing and 
use. 

The Contractor shall visually check cables on drums and accessori~s while taking them from the Employer of the factory and measure 
power on all libres and acce~so ries with an optic meter. 

The Contractor shall lay and install an optic cable fully observing the Instructions governing the laying, installation and measurements of 
optic cables on telecommunication lines. 

Arter cable laying and installation the Contractor shall plot data about the completed installation on geodetic plans, scale I :500 or 1' 1000, 
adding the necessary analytical elements (coordinate lines related to the state control network and a measurement protocol in accordance 
with the applicable instructions on technical records of lines with optic cables). 

15.SA Preparation of Conduits for Insertion of Optic Cables 

These conduits shall be prepared prior to the insertion of optic cables, and,or adjusted for optic cables. Effective adjustment of 
telecommunication conduits means that a polye thylene pipes of smaller diameter shall be drawn into 0 110 mm telecommunication 
conduit, namely: 

Three o40mm pipes 
Four 032 mm pipes 
Two o40mm pipes and two 032 mm pIpes. 

PE pipes shall be placed in TT conduits in the following way: 

Align drums(coils) with PE pipes on top orthe trench at the end opposite to the direction of laying , 
hx ends of pipes assembled in a neat bundle with adhesive PVC tape about 30cm long 
Cover the end of the bundle of pipes rormed as above with a drawing sleeve and tie a pulling strand or a 3-5 mm steel wire to the 
other sleeve end. 
One or two workers shall pull the strand and PF pipes from the other end. The required number of workers shall be engaged there. 

It is essential that the bundle of PE pipes corresponds to the conduit length between manholes as the bundle shall terminate flush with the 
wa ll containing pipe outlets, namely flush with the conduit end. 

To prevent mo,ement of PE pipes in the conduit while an optic cable is drawn in, the bundle ends shall be fixed at the points where they 
enter a manhole with a suniciently robust rubber ring .. The ring would end at the point where the conduit enters the manhole. It is not 
recommended to fix PE pipes with concrete. 

The duct in a conduit to be selected for drawing in PE pipes shall be the last top one as optic cable will be best protected in it. In 
manholes, 10 to 15 cm beneath the top plate small wall consoles shall be fitted for optic cables runs. At the points where PE pipes 
terminate In manholes, the pipes which will remain unused shall be plugged with rubber plugs or heat shrinking caps and those used for 
optic cable drawing in with plugs ensuring tight contact 01' the pipe and the cable. 

1' .5.5. Drawing in a Cable m PF Pipes in Conduits 

The following preparatory actions shall precede the laying of an optic cabl e: 

~! 

Erect a fence around the site together with tranic signs. 
Remove covers from the manholes along a section equal to cable factory length , i.e. a section between two consecutive joints, 
Check harmful gas content in manholes and eliminate causes of their presence. Continue checking in the course orthe works, 
Ventilate the manholes for about 15-30 minutes, 
Provide lighting 
Remove water and clean manholes (if there is water and objects that may obstructing work in them). 

Work may proceed at the temperature not below ..5 nor higher than SO C Optic cables are very sensitive to longitudinal stresses due to 
their small size and weight. 

A cable shall be drawn in by hand . Therefore many workers shall be engaged and their work shall be fully synchronized. One worker 
sha ll be charged with hand draWing of cable in each manhole or gallery . 

St ri ct account of permitted drawing force shall be taken during cable drawing in. It will be 1500 N for the cable type selected here 
bearing in mind that friction occurring while a cable in a polyethylene sheath is drawn in a PE pipe is 0.35 - 045. Minimum allowable 
cab le bending shall not be exceeded either. 

15 .5.6. Optic Cable Route Setting Out 

An optic cable in telecommunication conduits shall be appropriately marked for the purpose of identification and protection. The 
identification sign shall be inscribed on a plastic plate fixed on the cable with a transparent PVC tape. It shall be positioned at an eye­
striking place and shall contain: 

"lame of section 
Type, kind and capacity of cable 
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Year of construction 

Optic di st ributors at end points shall bear identification similar to the one mentioned above. Suppons for optic connectors shall also be 
marked and enable easy identification of the optic fibre on a section. 

15.5.7 Completionlacceptance/handover 
All materials and equipment which are to be installed have to be in accordance with the existing SRPS standards, and if they do not exist, 
with the existing IEC standards. 

The equipment , before installation, has to be examined according to the existing regulations. 

All installation works have to be executed in accordance with the ex isting SRPS standards, and if they do not exist, with the existing IEC 
standards. 

During the construction the Contractor is obliged to provide normal traffic conditions, placing the appropriate signs. and to secure 
excavations at locations where they could cause accidents to pedestrians 

Upon the completed construction, before putting the structure into operation, carry out all necessary e)(aminations and trial work. t:pon 
completion of all works, the Contractor and the Engineer shall create the exact plan of the plant and network and to insen all completed 
changes in one copy of thi s design, with the aim to provide exact as-built documentation and to subm it through the Employer to the 
authority which will use this plant and network. 

15.5.8 	 Measurement 
The exact meas urement of installed equipment and used material is determined based on the construction book and the construction 
journal signed by the supervisor, in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the 
Design and these Technical Specifi cations. 

15.5.9 Payment 

Payment of installed equipment and material is executed accordi ng to the prices detennined by the Contract, and the measurement 
approved by the Engi neer 
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Section 16: Electrical installations 

16.1. Cable Electric Mains 1 K v 

16.1.1. General Specifications 

These Technical Specifications constitute an integral pan of the design and contract documentation for which the Contractor shall 
ensure full compliance. 

Works shall be carried out fully complying with the text and drawings in the technical des ign documentation, the regulations and 
norms governing installations of this type, and these Technical Specifications, all subject to the approval of the Engineer. 

Prior to the commencement of works, the Contractor shall peruse the design documentation, give his comments and observations, if 
any, and duly submit them to the Engineer through the Building Journal. 

Modifications or variations that may considerably affect the design so lution shall be permitted solely upon a written consent of the 
Designer and subject to the approval of the Engine~r . 


During the execution of works the Contractor shall keep daily records entering all required data (Building Journal) 


During the execution of works due care shall be exercised to avoid damage to other wurks and existing installations. 


Breaking or chasing of reinforced concrete structures to make room for electrical works may be done only upon a written consent of 

the Engineer. 

The materials and equipment to be incorporated sh.al l have the characteristics specified in the design documentation and applicable 
norms and standards. 

The Manufacturer's declaration of quality and appropriate Compliance certificates shall be provided for such equipment and 
materials. 


During the execution of works the Conrractor shall undertake safety measures in compliance with the applicable rules and norms 


16. 1.2. Cable laying 

16. I .2. I General Recommendations 

In general, elecrrical cables shall be buried direct in the ground. At street , road and path crossings and in all other places where a 
cable has to be protected from mechanical damage, cables shall be laid in protective pipes and cable conduits respectively. 

Cables shall be laid by hand or using mechanical means when allowable bending radii and drawing forces shall be cons ider~d . 

Allowable bending radii for cable types PPOO, PP41 XHE-49, :-<PQ-13 and NPZQ-13 is 150 (mm), and/or 15 01 , and for XPOO 
cable type it is 12 O. 

Allowable drawing forces over tension sleeves for types PPOO ASJ, PP 4 I ASJXHE-49A, XPOO-AS, is 50' (N), and for "lPQ-IJ A 
and NPZQ- I J A -J 0' (N). 

It is not recommendable to lay cables when the outside temperature is below +5 '(. If the temperature is lower a cable shall be 
warmed in advance and laid as quickly as possible. The warming up shall last 36 to 48 hours for a cable on a drum in a room at the 
ambient temperature of 10' C to 20 '(. Fast warming up can be achieved by letting 5 A/mm' electric current through the cable for 
about one hour while preventing the cable surface temperature to exceed 25° (. 

The cable route shall be surveyed before backfilling. Points of crossing of the cable with other cables and installations, points of 
spl icing, and cable exact length shall be plotted on the laying plan. 

Ends ofa laid cable, points of crossing with other underground installations and other characteristic points shall be specially marked 
with plates containing basic cable data. Such plates shall not be fixed to cable wires. 

Routes of electric cable lines are generally specified in urban and technical terms of reference to suit other underground 
installations. Cables in a public lighting system shall be laid along mast axis. 

16. I .2.2. Lay ing Cables in Trench 

The width of the strip of land for cable laying shall be minimum 0.7 m. 

The size of a trench for cables to be buried direct in the ground shall depend on its nominal voltage, type of soil, number of cables in 
trench and available size. 

Trench bottom shall be made flat and stones and other sharp objects removed to avoid any burden on the cable. If this is not 
possible, a 0.2 m thick bedding for cable shall be placed in trench. The cable shall be laid at the bottom of the trench and lor on 
such a bedding It shall be laid in a winding line so that cable will be by 2% longer than its route . 

As a rule, a cable shall be covered with 0.3 m thick layers of excavated eanh. The first layer next to the cable and/or bedding shall 
consist of excavated fine grained eanh, same as cable bedding. I f, however, excavated material contains lots of stone, debris, mud , 
eanh comaminated with chemicals, then fine grained earth, sand or specially prepared material of good heat conductivity shall be 
brought to the place. 
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A plnstic wa rnlll g tape shall be placed on top of the cable in due ti me prior to backfilling. The tape sha ll be rL'd with warning 
lettenng that a power cable lies benc<lth it T he tape shall be about 0 . 1 III wide and of the qua il!)' gua ran teeing the same lifetim e as 
the cable itse lf 

An open cable trench shall bear Visible marks and provide safety for pedestrians and vehicles. 

16.1.2.3. Laying Cables in Conduits 

Cable conduits shall be used for crossi ngs under streets, roadways, tramway tracks, railway tracks, yards with vehicular passages 
and where permissible distances of power cables from other underground installations are exceeded. 

Cable conduits shall be conslTucted from plastic , asbestos cement pipes or prefabricated concrete elements (ducts). Warning tapes 
shall be la id over conduits. As a rul e, steel pipes shall be avoided . 

, ! 
Minimum inside diameter of pipes shall be at least 1. 5 times the cable outside diameter.i".. 
Cable conduits shall be placed on a bedding of 10 em thick lean concrete. The pipes shall be carefully j o ined and joints grouted with 
cement monar or other suitable materials. Edges of openings In concrete conduits shall be covered with sheet lead. 

Unused pipe openings sha ll be closed with plastic plugs or similarl y in another way Where cable co nduits cannot be placed in open 
trench, they shall be placed in a boring .. 

16.1.2.4 . Convergence and Cross ing with Power Cables and Other Installations 

Minimum distance ofO.5m shal l be required wherever power cables run parallel with te lecomm unicat ion cables. 

They shall cross at the distance of 05m. 


A power cable shall cross a teleco mmunication cable at the distance of 0.5 m. Crossing angle shall be as close to the right angl e as 

poss ible and not less that 45° As a rule, power cables shall be placed beneath telecommunication ones. 


If the above distances, Sub-Section 16.1.2.2. cannot be achi eved, power cable shall be pl aced in a protective pipe but the di stance 

shall never be less than OJ m. 


Lay mg power ca bles parall e l to , unde r or above water su pply pipes and sewers is not permitted except at crossings. 


Horizontal di stance between power cables and water supply or sewerage pipes shall not be less than O.4m. If such a distance ca nnot 

be achieved, power cable sha ll be drawn through a protective pipe . 


At points of crossing a cable may run above or under water supp ly pipes at the minimum distance of 0.3m shall be ensured be tween 

the cable and the pipe . 


A trench shall be exca vated by hand at the points where power cables run parall el to water supply pipe or sewer (no mechanical 

means ). 


It i, not permitted to guide power ca bles above or under heating ducts except at crossings . 


At crossings, a cabi<; shall as a rule pass above heating line duct and only in exceptional cases it can pass und er it. Minimum 

horizontal distance between a cable and the outer edge of a hea ting line duct shall be 0.6m. 


Spacing between power cables if running in parallel in a trenc h shall be minimum 0 .07m and 0 .2m if crossing. 


If one trench has to acco mmodate cables of low and medium voltage or several cables of medium voltage, they shall be separated 

with a row of bricks or some other insulating mater ia ls, subj ect to the approval of the Engineer. 


The distance between a power cable and a gas pipeline crossing and running in pa rall el shall be minimum 0.8 m in built up urban 

environment and I .2m in unbuilt area. 


These d istances may be reduced down to 0 .3m if a cabi<.; is placed in 2 m long sections of a protective pipe at each end of a crossing 


If a cable line crosses a road outside urban area it sha ll be laid in a protective pipe drawn in a bored passage under th e road without 

breaking it. 


Venical distance of cable conduits and road surface shall not be below 0.8 m. 


The distance between a cable line and a road running in parallel shall be: 

Minimum 5 m fo r a motorway or class I road 

Minimum 3 m for roads below class I 


16.1.2.5. Cable Accessories 

Use of heat shrinkin g and cold shrinking ca ble accessories or prefabricated e le ments is recommended . It is permitted to use 

conventional cable accessories for paper insulated ca bles (IPO 13). 


Conductors shall be joined by pressing (SRPS N. F4 . 1 01) while special bolted clamps are also permitted . 


Cable joints and terminations shall be fittc:d by skilled persons. 


[j[j]JJqj 
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Section 16: Electrical installations 
A med ium voltare cable termination shall be fitted with accessOllcs for simpl e fix in!' of metallic sheath Jnd annour, and of 
electrica l safety elements to earth terminal of a transformer station or a mast. 

A cable .Ioint shall not be grounded on its own whether made of i'1sulating materials or metal 

Joi'1ts and terminations shall comply with the standards governing wo rks of this kind and with recommendations and instructions 
issued bv the manufacturer. 

Each cable of , d ected type and cross sec tional area , bofted clamps and jointing material to be pressed shall be accompanied with 
prototype Compliance cenificates paniculariy concerning "speedyageing" 

If aluminium cables are used then panicular anem ion sha ll be paid to jointing quali ty. These shall be joined by soldering, welding 
and pressing according to a spec ifi c procedure. Aluminium cables shall be connected to copper terminal ends, rails and the like via 
tin plated copper lugs Aluminium and copper cables sha ll not be joined in a cable sp lice but on ly in transformer stations, 
distribution boards and termination boxes. Aluminium cables shall be handled with specia l tools that have not been III contact with 
copper. Special bolted clamps can also be used for low voltage cables . 

A finished cable joint shall be covered with a sand layer not thinner than 10 cm at any po int and bricks all OYer it. Joints in 
bu ildings or in manholes need not be covered with SJnd . 

Joints and terminations shall comply with SRPS N.F4 group of standards . In their absence, work sha ll proceed acco rding to VDE 
regulations, manufacturer's instructions and "Elektrodistribucija" requirements. 

Finished cable joints shall not be buried until their positions are surveyed by the Contractor and approved by the Engineer. 

The laid, spliced and buried power cable shall be subjected to vo ltage test 
Each joint and termination shall be provided with a plate showing type, cross sectional area, voltage and name of a facility in which 
the cable is terminated at the other end. 

16.1.2.6. Testing of power Cables and Accessories 

Power cables shall be tested by type accord ing to SRPS N.C5 .025, SRPS N.C5.235 and SRPS IEC 60502. 

Cables and cable accessories shall be subjected to obligatory (piece) test, type test, special tests and tests at acceptanc~ . 

Cables and cable accessories shall be accompanied with compliance cenificatcs issued by an accredited institution . 


The cab le laid, spliced and terminated sha ll be subjected to voltage test along. its whole line. 


16. 1.2.7. Final Requirements 

The completed and tested installation with adjusted safety and control units shall be handed over to the Employer during technical 
acceptance by the Engineer. 

The Contractor shall incorporate comments of the Techn ical Acceptance Commission without any right to compensation 

During the technical acceptance the Contractor sha ll submit the following to the relevant Technical Acceptance Commission and 
also during commissioning of the facility to the Employer 

Two copies of as bu ilt drawings 
Compliance certificates and declarations concerning the quality of incorporated equipment and certificates on measurements 
and tests performed . 

Period of guarantee for the works shall stan from the date of commissioning. 

Anything else concerning the facility unspecified in these technical conditions shall be defined by the contract between the 
Employer and the Contractor and shall be subject to the approval of the Engineer. 

Measurement and payment 

The exact quantity of insta ll ed material and payment are determined based on the construct ion book and the construct ion journal 
signed by the supervisor, in accordance with the Bills of Quantities and as approved by the engineer in accordance with the Design 
and these Technical Specificat io ns . 

\6.2, Combined Electric Mains 10k V 

16 .2.1 General specifications 

When erecting a 10 kY overhead line the Contractor shall observe the approved technical regulations and standards, technical 
documentation, the technical req uirements and drawings of the Manufacturer of equipment. 

These Technical Specifications constitute an integral pan of the design and contract documentation for which the Contractor shall 
ensure full compliance in the erection of 10 kV overhead power line. 

The Contractor shall observe and app ly during the execution of the works: 

a) Applicable SRPS, IEC regulations and standards; 
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b) Rules 011 electrical installations operating at nomin~1 voltage over 1000 V Orf Journal of SFRY No 4174, amended in Ofr 
Journal of SFRY "10. 1 3178 , 011'. Journal of FR Y No 6 1/95: 

c) Ru ks on technical norms for grounding electrica l mstallations operatmg at nominal voltage over 1000 V, 01'1'. Journal of FR Y 
N061 /9S, 

d) Rules on techlllca l measures for operation and mailltenance of e lectncal installations and overhead power lines , 00'. Journal or 
FRY No.4 1/93 : 

e) La w on Occupational Hea lth and Safety, orr Gazette of SRS, No.42/91, 
f) Rules on general meas ures for safety at work and protection against dangerous current in rooms intended and used lor 

operating electri ca l facility and on s ites , Off Gazette of SRS No. 21/89: 
g) The manufacturer' s requ irements: 
h) Technical document s: 
i) Regulations and recom mendations of EPS and EDB. 

The first and main obligation of the Contractor is to peruse the technica l documentation , prepare a sched ule of works and execute 
them in accordance with the technical documentation . In case of ambiguities in the technical documentation the Contractor shall ask 
the Designer to clarify. 

rhe Employ~r shall nominate an expen (the Eng ineer) to supervise the ex~cution of works, thei r quality, quantities and reso lve 
unclear issues. Modifications and deviations of any kind affecting the technical concept and choice of materials shall be permitted 
solely upon a written consent of the Engineer appointed by the Employer. Prior to giving such a consen t the Engineer shall obtain 
the Designer's approval. Th~ Engineer andlor the Employer shall be responsible for any consequences of a design modification if 
done without the DeSigner's approval. 

The Design Reviewin g Commission that has approved this design documentation shall be responsible for major variations from the 
approved design. 

In executing the works the Con tractor shal l use planned equipment and materials in the way described in the design and in 
compliance with standards and regulations governing works of this kind. 

The equipment and mate rials to be incorporated shall comply with lEe , ISO, SRPS standards and recommendations unless 
otherwise indicated in the design spec ificat ion . 

The equipment and materials to be incorporated shall be contTolled and tested by the Buyer 's inspectors In the course of production, 
packing and transport . 

Fitting of e lectrica l equipmen t may stan upon the rece ipt of the Engine,:r 's written statement that the equ ipment has arrived in 
orderly condition and that it compli es with des ign characteristics. Materials for transmiss ion lines shall be new and unused. 

The equipment to b~ incorporated shall be supplied by reputable manufacturers and come with Compliance cenificates which shall 
be submitted to the Engineer for approval. 

The Contractor sha ll check the situat ion along the designed route looking fo r any impediments to the execution of the works 
according to design documentation. In the period after completion of th e design a nd befor~ commencement of the works the 
situation on the designed route earlier surveyed by the deSigner may worsen. In case of any obstructions the Engineer shall be 
consulted. 

The Contractor sha ll take care to avoid damage in places where works are executed. Any damage, either due to insufficient care or 
carelessness at work sha ll be compensated by the Contractor to the Employer or to any other Contractor working there at the same 
time, and necessary repairs shall be done by the Contractor at his own cost. The Contractor shall take care to minimize damage to 
any ex istent works and installations. He shall also coordinate the works so as to avoid disruptions and improper deviations. 
Reinforced concrete structures may be demolished, cut or punctured only with a written consent of the Designer and the Engineer. 

The use of installations may start only upon completion of the works and tests by th~ relevant authorities, subject to the final 
approval of the Engineer 

16.2.2. Masts 

The Contractor and the Engineer shall precisely mark suppon points for new concrete masts before their erection. Mast spacing shall 
conform to the tens ion lengths shown on the layout drawing and in the longitudinal profile unless there are justified reasons for 
deviating from them. Any excavated foundation pits shall be inspec ted by a geologist 

If such an inspection confirms considerable deviations, then a new foundation or a new placing method shall be selected by the 
Contractor and submitted for the approval of the Engineer. 

The allocated suppon points shall be: 
In road land str ip 
On the propeny line 
Easily accessible to vehicles for the purpose of erection of equipment 
Easily accessible to vehicles for the purpose of replacement of fittings 
Free from danger of ground collapse 
Free from danger of landsl ide 
Free from danger of torrents 
Free from danger of ground water 
Free from danger of snow drifts 

Masts shall be venical and aligned on a tangent section of the route. The venicality of each mast shall be checked from two 
directions at the ri ght angle. 
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Mast stems shall be ca rry fittings for conductor erection. 

Mast siems shall be of reinforced concrete of circul ar· rin !'. c ross section , in compliance wllh SRPS ('.M 1.047 and SRPS IEC 
606'i2 

Masl stems shall be 15m .. minimum fi Xing depth 1.8m, and recommended fixing depth 2.0m 

Mast stems 10 which disconnectors or switch-disconneclors are to b,; fined shall be coated wi th an agent for additional protection 
and/or impregnated to prevent corrosion. 

Foundations for concrete masts shall be prismatic, made of concrele . 


Masls with single stem shall be provided with prismatic foundations of honzontal square cross sectional area whil e foundations for 

mas ts with twin stems shall be rectangular. 


Prismatic foundations for concr,;te masts shall be cast in si tu or precast 


Mast dimensions shall adequately prevent strain in materials mounting abow permisS ible stress limit in all load cases. Each mast 

sect ion shall be calculated assuming loads that will cause maximum st ress in it 


The Contractor shall prepare adequate documents for ground ing each mast 


Each support point shall bear a number derived from the common numbering sys tem,engraved in an aluminium plate or direct on 

mast stem in fast colour at the level 01'2.50 m above ground. 


Each support point shall be provided with a warn ing notice indicating the presence of voltage at the level of 250 m above ground. 


At least one plastic pipe, 40-50mm dia sha ll be inserted in foundation to take an earth wire for the mast through it. 


Upper end of the plastic pipe shall protrude above top foundation surface beneath the ~arthing terminal while its bonom end shall 

enter the soi l at least 0.6 m below the ground surface. 


Where underground cabies are to be connected to a mast , then its foundation shall contai n an appropriate number of plastic pipes, 

100 mm dia to allow their passage through the foundation . 


Cantilevers for conductor erection shall be of concrete and sha ll be fitled to a concrete mast stem prior to erection. 

Other cantilever types may be used if more adequat~ in some cases. 

All necessary tillings shall be fixed prior to mast erection, if possible 

Assembled masts shall be conveyed and erected to avoid damage or loads in excess of designed ones. Minor damage shall be 
repaired while masts with damage that may weaken their stabi li ty sha ll not be used. 

162.3. Conductors 

Conductors shall be steel-reinforced aluminium ones with maxim um number of wires. 

10 kY steel reinforced aluminium cond uctors are: Aile' 50/8 i AI/e 70/12. 

Conductor route in unbuilt area shall be short and tangent, without turns, as much as possible. 

Conductor route in built up urban environment shall not pass through yards and gardens unless unavoidable and subject to the 
approval of the Engineer. 


The roule shall be close to existent streets as this will lower the cost considerably. 


In sening a conductor route grounds with poss ible additional ice load occurrence shall be avoided as well as galloping of phase 

co nductors. 


If an overhead power line has to cross arable land, its support points shall be allocated along the ex isting property lines . 


The longitudinal profile sha ll indicate a ll structures! buildings to b,; crossed by the line. 


The distance between live parts and between live and earthed parts and mast sections assuming wind effect or additional loads shall 

be minimum equal to safety clearance. 


Headroom below an overhead power line crossing or gening closer to buildings/structures shall be equal to safety clearance unless a 
particular va lue is indicated for it. 

In the area accessible to vehic les (arou nd built up areas, above meadows and fields), headroom shall be 6 m and safety clearance 5 
m. 

For permanentl y accessible parts of buildings (terraces, balconies), headroom shall be 5m and safety clearance 4 m. Overhead power 
lines above buildings shall be provided with upgraded electrical insulation and those above houses and public buildings in which 
large numbers of people sojourn shall require upgraded mechanical insulation too . 
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On re?-Ional and local roads headroom shall be 7 m. As a rule, the distance 01' any mast section from outer road edge sha ll not be less 
than 10m but mav be reduced to Sm in exceptIOnal cases. Elec tri ca l insulatIOn shall be upgraded. In a cross ll1g tension length only 
one Joint per conductor or a protective wire is pennltted. As a rule crossing angk between an overhead power line and a reg ional 
road shall be minllnum 2U The crossing angle will be limitless on loca l roads . 

On main roads the headroom shall be 7m Horizontal distance of any mast secti on from the outer road edge sha ll be 20m and may be 
reduced but not below 10 m. Both mechanical and electrical insulation shall be upgraded . In a crossing tension length no joints will 
be permitted in conductors. As a rule , the crossing angle shall be minimum 30". 

On a motorway headroom shall be 7 m. The distance of any mast section from the motorway edge shall be minimum 40m and may 
be reduced but not below 10m Both mechanical and electrical in su latio n shall be upgraded . In a crossing tension len g1h no splices 
in conductors are pennltted. Crossing angle shall be minimum 30". If ove rhead power lines are in parallel then their di stance from 
the motorway along 5 km and longer motorway sections may be minimum 50 m. 

At the pornts where a high voltage overhead power line crosses other hi gh vo ltage lines and at the points where they converge, 
sa fe ty venical clearance shall be 2.5m , and safety horizontal clearance I m. These requirements have to be fulfilled even In cases of",", 
additional load on the upper line and no load on the lower one. As a rule a higher voltage line shall be placed above a low voltage 
line. The upper line shall be provided with upgraded electrical insulation . 

Running ofa low voltage lin<.: over and above a high voltage line is not permitted . 

Where a high voltage line crosses a low voltage one , safety ven ical clea rance sha ll be 2.5 m and horiLOntal safety clearance 2 m. 
The upper line shall have upgraded electrical insu lation . 

At the point where an overhead 10 kV line crosses a telecommunication li ne, the height from the bottom conductor in the electrical 
line and the top conductor in the telecommunication line sha ll be 4m . At the point where an overhead 10 kV line crosses a 
telecommunication line no safety net shall be placed. At the point where an overhead 10 kV line crosses a telecommunication line 
mechanical and electrica l insulation shall be upgraded and no joints will be permitted in that tension length. As a rule, the crossing 
angle between an overhead 10 kV line and a telecommunication line shall not be less than 45", but it may be reduced down to 30" 

It is not permitted to take a telecommunication line over an overhead power line. 

Conductors, stee l reinforced aluminium ones in our case shall be fitted through the follo wing stages of work· 
Preparations preceding pulling out of stee l reinforced aluminium conductors 
Pulling out of conductors along the route 
Tens ioning of steel reinforced aluminium conductor 
Attaching steel reinforced aluminium conductors to string insul ator units 

A steel reinforced aluminium conductor sha ll be pulled out over an aluminium pulley hung on a cantilever. 

Pulleys for conductor pulling-out fitted to tensioning and end masts shall be stronger and bigger than those supporting masts. 

Tensioning masts at corners shall be anchored contrary to tensioning force direction during conductor pulling out and tensioning. 

Conductors shall not be pull ed over sharp objects, rocky gro und, fences, or fields sprinkled with fertilizers. If this is unavoidable., 
then wooden boards , joists, scaffolds and the like shall be placed over such obstructions. 

Steel-reinforced aluminium strand shal l be tensioned at the values shown in the sag tabk dependent on temperature and tension 
length. 

The temperature sha ll be measured very carefully if tensioning is done by taking sight on levelling staff. 

It is recommended to measure the ambient temperature of the air with a thermometer placed on a mast,S m above the ground level. 

In a tension length, the conductor shall be left to rest on pulleys for two days for sag to settle in the mc:antime, Then conductors shall 
be attached to carrying string insulators. 

Conductors sha ll be sp liced with appropriate splices and/or clamps of the same materials. Steel splices and clamps shall be hot dip 
galvanized or made of stainless steel. 

No more than one splice per conductor shall be permitted in one tension length. 

Conductors of different cross sectional area or of different materials may be spliced only at the points where they do not withstand 
any mechanical load. Clamps shall serve for reliable prevention of electrolytic destruction, 

In a tens ion length, conductor sp lices shall withstand 90 % of conductor breaking load. 

Post and suspended insulators shall be used. Post insulators shall be finnly fixed to masts . Hanging insulators sha ll be so fitted to a 
mast that they can freely swing around the point of fixing 

The positions of insulators and/or string insulator units shall not diminish the insu lating properties of conductors . 

Multiple insulator strings ma y be used provided that loads are equally distributed over them under normal conditions . 

Both mechanical and elect rical insu lation of each conductor shall be upgraded if necessary . 
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Upgraded electrica l insulation means that the selected insulator wIll have lonp.er cleepage path . 


Conductors shall be supported on puncture proof porcelain post insul ators. 


Conductors in tension sha ll mclude strinp insul ators wi th glass pins . 


Tensioned conductors shall be allached to string insulators with wedge clamps or compress ive clamps suitable fo r steel re inforc~d 


aluminium conductor 


Tension clamps for fixing steel reinforced aluminium conductor in tension to string Insulators shall comply with SRPS i'<.F2.010. 


Concrete cantilevers shall have 22 mm dia hol es. String insu'ators shall be attached to concrete cantilevers with nag supports and 

anchor bolts already fitted to them. Flag and anchor bolt for st rin? in sulator suspension sha ll WIthstand nominal breaking force of 40 

kN. 


Joints in steel reinforced aluminium conductors shall be non-disconnec ting. They shall be formed by plasti c deformation of the body 

when pressed or by plastic deformation of the body when notched. 


Electrical continuity of steel-reinforced aluminium conductors shall be preserved with at least two conducting clamps and a joint 

pressurized with bolts or one conducting clamp and an aluminium lug with M I 2 bolts at conductor unloaded ends. 


The joint of a conducting clamp and an aluminium lug shall be formed by pl astic deformatIon by pressing clamp body M 12 bolts 

shall be filted with two spring plate-shaped washers and a nut. 


A branch circuit shall include at least two conducting clam ps and a pressure bolted connection 

The branch circuit shall consist of a conductor of the same type and cross sect ional area as branching conductor 

Branch conducting clamps for steel reinforced aluminium conductors shall be fitted along the load free conductor sectIon. 

Connections to various units in the eq uipment shall be made using conductors of the same type and cross sectional area as 
conductors III the overhead power line. 


Levers in a disconnector or a swit ch di sconnector control mechanicms sha ll be positioned . 


At the side of the overhead power line, 

At the apex of an obtuse angle in overhead power line if the POlllt of support is positioned at an angle, 

At the point where a mast can be most eas ily approached. 


Joints of steel reinforced aluminium and copper sha ll be done with bimetallic conducting clamps. 


16.2.4. 10 kV Cable Trench 

16.2.4.1 General Recommendations 

In general, electrical cables shall be buried direct in the ground. At street, road and path crossings and in all other places where a 
cable has to be protected from mechanical damage, cables shall be laid in protective pipes and cable conduits respectively. Cables 
shall be laid by hand or using mechan ica l means provided always that allowable bending radii and drawing forces are considered. 

Allowable bending radius for cable types PPOO, PP41 XHF-49, NPO-I 3 and NPZO-13 is 15 D (mm), and/or 15 DI , and for XPOO 
cable type it is 12 D. 

Allowable drawing forces over tension sleeves for types PPOO AS], PP 41 AS] XXE-49A, XPOO-AS is 5D' (N), and for NPO-13 A 
and NPZO-13 A is -3 D' (N) 

It is not reco mmendable to lay cables when the outside temperature is below +5°(. If the temperature is lower a cable shall be 
warmed in advance and laid as quickl y as possible. The warming up shall last 36 to 48 hours for a cable on a drum at the ambient 
room temperature of 10° (' to 20 "(, Fast warming up can be achieved by letting 5 A/mm' electri c current through the cable for 
about one hour while preventing the cable surface temperature to exceed 25° (. 

The cable routl: shall be surveyed before backfilling. Points of crossing of the cable with other cables and installations, points of 
splicing, and the cable exact length shall be plotted on the laying plan and submitted for the approval of the Engineer. 

Ends of a laid cable, points of crossing with other underground installations and other characteristic points shaJJ be specially marked 
with plates containing bas ic cable data. Such plates shall not be fixed to cable wires. 

Routes of electric cable lines are generally specified in urban and technical tenns of reference to suit other underground 
insta ll ations . Lighting cables shall be laid along mast axis. 

16.2.4.2. Lay ing of Cables in Trench 

It is recommended to place power cables direct in the ground. 

The size of a trench for cable to be laid direct in the ground shall depend on its nominal vo lt age, type of soil , number of cables in 
trench and ava ilable s ize. 
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Trench bottom sha ll be made nat and stones and other sharp objects re moved to aVOId any burden on the cable. If thi s is no t 
possible. a O.2m thi ck bedding for cable shall be placed in trench. Ca ble shall be laId at trenc h bOliom and/or on such a beddrn g. It 
shall be laid in a ,,,indrng line so that the cable will be by 2% longe r th an Its rout e. 

As a rule . a cahl e shall be covered with 0.3 m thick layers or excavated ea rth . The first layer next to the cable and the cable bedding 
shall cons ist of fine grained earth. If, however. the excavated materi a l conta ins lots of stone, debrrs, mud, earth contaminated with 
chemical s, th en fine gra rned earth , sand or specially prepared material or good heat conductivity shall be brought to the pl ace. 

A plastI C wa rning tape shall be placed on top of the cable in due tim e prior to backfilling The tape shall be red with lettering 
warning or existence of a power cable beneath it. The tape sha ll be about 0.1 m wide and of the quality guaranteeing the sam e 
life tIme as the cable it self 

An open cable tre nch shall bear viSIble marks and ensure safety of pedestrians and vehicles. 

16.24 .3. Cables in conduit s 

Cable conduits sha ll be used for crossings under streets, roadways, tramway tracks. railway tracks, yard s with vehicular passages 
and where permi ss ible di stances of power cabks from other underground ins tallations are exceeded. 

,; 

~! 

Cable co nduit s shall be constructed from plastic, asbestos cement pipes or precast concrete products (ducts ). Wa rning tapes sha ll be 

laId over conduit s. As a rule. steel pipes shall be avoided. 


Minimum ins ide diameter of pipes shall be at least 1.5 tim es the cabl e outside diameter . 

Cable conduit s shall be placed on a bedding of 10 cm thi ck lean concrete. The pipes shall be carefull y joined and joints grouted 
with cement mortar or other suitable materials. Fdges of concrete conduit openings shall be covered with sheet lead . 

Unused pipe ope nings shall be closed with plastic plugs or in another similar way. 

Whe re cable conduits cannot be placed in open tre nch , they shall be drawn into boring. 

16.2 4.4 . Conve rge nce and Crossing with Power Cables and Other Installations 

Minimum di stance 01'0.5 m shall be required whe rever powe r ca bles run parallel with telecommunication cables . 

They sha ll cross each other at the distance or 0.5 m. Cross ing angle shall be as close to the right angle as poss ible and not less that 
45' . As a rule , power cables shall be placed beneath telecommunication ones. 

If the above distances,cannot be achieved , power cable shall be placed in a protective pipe but the above distance shall ne ver be less 
than OJ m. 

Laying the cable lines parallel with, under or above water supply pipes and sewers is not permitted except at crossings 


Horizontal distance between power cables and water supply or sewerage pipes shall not be less tha n 04 m. If such a distance cannot 

be aChieved, power cable shall be drawn through a protective pipe. 


At points of crossing, cables may run above or under water supply pipes at a minimum distance of 0.3 m . 


A trench shall be excavated by hand at the points where a power cable runs parallel to a water supply pipe or sewer (no mechanical 

mea ns). 


It is not permit1ed to guide power cables above or under heating ducts except at crossings. 


At crossings, a cable shall as a rule pass above a heating line duct and onl y in exceptional cases it may pass under it. Minimum 

horizontal distance between a cable and the outer edge ofa heating line dust shall be 0 .6 m . 


Spacing between parallel power cables in a trench shall be minimum 0 .07m and 0 .2m at cross ing points . 


If one trench has to accommodate cables of low and medium voltage or several cables of medium Voltage, these shall be separated 

by a continuous row of bricks or some other insulating material. 


The distance between a power cable and a gas pipe line at a crossing and in parallel running shall be minimum 0 .8 m in urban area 

and 1.2 m in unbuilt area. 


These distances may be reduced down to 0 .3m if a cable is placed in a protective pipe 2 m long at each end of a crossing. 


If a cable line crosses a road outs ide urban area it shall be laid in a protective pipe drawn through a bored passage under road 

without pavement breaking , Ve rtical di stance of cable conduits from the road surface shall not be less than 0.8 m. 


The distance between a cable line and a road running in parallel shall be: 


Minimum 5 m for a motorway or class I road , and minimum 3 m in case of convergence 
Minimum 3 m for be low class I roads for parallel runs. andlor minimum I m in case of convergence 

5481733 
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16.24.5 . Cable acceSSO ri es 

Use of hea t shrinkin ?- and cold shrmking cable accesso ri es or prel'abrlca ted e lement s is recommended II is perlnlttcd to use 
conventional cable accesso ri es for paper msulated cables (I PO I J). 

Conductors s ha ll be .ioi ned by pressing as recommended (SRPS N.F4 . 1 0 I) a lthough speci a l boiled clamps are also permJlted 

Cable jO ints and te rminations shall be IItted by skilled persons. 

A medium vo ltage cab le termi nation shall be provided with accesso ri es for s imple fixing of metallic sheath and armou r, and for 
connecting e lectTica l safety e lements to earth terminal of a transfo rmer stati on or a mast. 

A cable joint sha ll not be g rounded on its own whether mad e of insu lat ing materials or metal but electrical protection and/or the 
cabk lead sheath shall be bridged . 

Joints an d term inations shall comply with the standards governing works o f thiS kind and with the IIttin g recommen dations an d 
instructions issued by the manufacturer 

Each cab le of selected type and cross sectional area, bolted c lamps and jo inting material to be pressed s hall be acco mpanied w ith 
prototype Compliance certillcates. 

If aluminium cables are used then particular attention sha ll be pa id to jointing quality. These sha ll be joined by soldering, welding 
and pressing according to a specillc procedure. Aluminium ca bl es sha ll be connected to copper terminal end s, rail s and the like w ith 
tin plated bimetallic AI-Cu lugs. Aluminium cables shall be handled with speCial tools that were not in contact with copper. Spec ial 
bolted c lamps can a lso be used for low voltage cables. 

A IIni shed cable joint shall be covered with a sa nd laye r not thinner than 10 cm at any point and bricks a ll over it. Cable joints in 
buildings or manhol es need not be co vered with sand . 

Joint s and te rminations shall comply with SRPS N .F4 group of standards. In their absence, work shall proceed according to YDE 
regulati ons, manufacturer 's instruc tion s a nd ·· Ele ktrod istTibucij a" Co. req uirements. 

Fin ished joints shall not be buried until the ir posi tio ns a re surveyed by the Contractor and submit1ed for th e approval of the 
Enginee r. 

T he laid. s pliced and buried power cable sha ll be subjected to voltage test. 

Eac h cable joint and termination shall be prov ided w ith notices s howing type, cross sectiona l a rea, vo ltage a nd name of the facility 
in which the cable is terminated at the other end . 

16.2.4.6 . Testing of Power Cables and Accessories 

Power cables shall be tested by type according to SRPS N.C5.025, SRPS N.C5.235 and SRPS lEe 60502. Ca bles and cable 
accessories shall be subjected to obligatory (pi ece) tes ts, type tests, special tests and tests a t accepta nce. 

Cables and cable accessories shall be accompanied with Compliance certillcates issued by an accredi ted institution and submitted 
for the approval of the Engineer. 


A laid, s pliced and terminated cab le shall be subjected to vo ltage test of the whole cable line . 


16.2.4.7 . Setting Out Cable Routes 

Markers s hall be placed along a cable route in built up urban environment at ground level to designate : cab le in trench, curveS and 
turns in the route, joints, conduits. c ross ing with wa ter supply pipes, telecommunication cables and the like . 

Markers shall be in the form of metallic plates and shall show cabk type, c ross sectio nal area a nd voltage. They shall be placed at 
ground level at about 100 m spacing. 

In unbuilt area, these markers shall be in the form of concrete posts w ith engraved lightning sign and cabl e voltage, spaced at 25 ­
30 m. 

Cable markers in urban and unbuilt areas shall be placed: 

on top and along cable axis 

above each joint 

above each point of cross ing 

above cable conduit ends and the li ke 


16.2.4 .8. Conversion of a cable line into an overhead power line 

A 10 kY cable line may b~ conven ed into an overhead line over a special mas t for the purpose subject to the approval of the 
Engineer. 

As a rul e this sha ll be done on the te ns ioning (end) mast in the overhead power line . Exceptionally it can be done on a SUppOr1 mast 
if it corresponds to the tens ioning (end) mast by form and dimensions. 


At the point of conversion into an ove rhead po wer line the cable shall be protected from mechanical damage along minimum len gth 


" 
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16.2.5. 

of I .70m above !'.round and 30 em III il. 

Cable mechanical protection shall be tormed as a gutter (trough) of steel angles 100x50x 10 (two welded sec tions forming 
I OOx I00" I 0 channel section). total length minimum 2m with at least tlVO attachments to a masl. Alternatively, the cab le may be 
protected with a gu tter of min 3 mm thick sheet metal. 

At the ends of a cable line converted into an overhead power line, termination boxes, outdoor type. of the size corresponding by 

type, cross sectional area and vo ltage shall be fitted. 


A termination box sha ll be fitted on a support mast of the overh ead power line and shall be easily access ible for visual inspection. It 

shall correspond 10 cable type, cross sectional area and voltage . 


Safety clearances of the live parts of a cable termination box from a mast, cantilevers and other parts which are not under vo ltage 

shall not be less than 20cl11. 


Surge diverters are mandatory at the point where a I OkY cable line is to be converted into an ove rhead pown line. 


Surge diverters sha ll be ea rthed full y in compliance with the applicable regulations. 


Supports for termination boxes as well as the boxes need not be earthed on their own as it wi ll be sufficien t to bond them to earthing 

terminal s of surge diverters or masts. Switch ing device- disconnector shall be fitted on a mast in horizontal position. 


In specific cas~s a three pole disconnector may be fitted but In vertical position. 

A switch ing device shall be assembled of such components and quality which comply with Yugoslav standards and Rules on 

technica l norms for erection of overhead power lines. 


Steel parts in a switching device sha ll be protected against corrosion by hot-dip ga lvan izing. 


The switchlllg dev ice design shall conform to SRPS N.K3.301 


The switching device shall meet th e fo llowing specific requirements: 

Insulators sha ll be specific by type in compliance with SRPS IFC 273 
Insulator metal supports shall be in a reliable galvanic bond with mast earthing 

Contacts in a switching device sha ll enable smooth switch-off under ice load. 

A switching device may be controlled by hand levers. 

A switching device will be provided with an option to be relieved from mechanical load due to conductors in the overhead power 
line 

Atthe base of the switching device 
On a specia l console. 

The parts of a swi tching device and screwwa(e shall be accessible from underneath 

A hand control device shall be fixed to concrete mast as shown on the typical fixing detail. 

Control lever shall be fitted in the following way 
With lever axis about I .Sm above ground level 
Under the right angle to the route and/or on corner masts in the direction of the line of symmetry in the area of obtuse angle. 

Contacts in a switching device sha ll so lely serve to conduct and switch off the currents envisaged. 

Clamps sha ll ensure a reliable galvanic bond ofAI/C conductors in the overhead power line and di sconnector terminals. 


A swi tching device shall be filled with a notice according to standard SRPS N.K3.301 . II shall be placed by the switching device 

manufacturer The plate sha ll be visible and legible from underneath. 


An earth ing electrode in the form of two rings accordi ng to TP-9 issued by EPS, Electricity Distribution Directorate shall be 
obligatorily provided for the mast in the overhead power line that will carry a swi tching device. 

Final requirements 


Materials and components to be incorporated shall comply with the presently applicable SRPS standards, and in th ei r absence with 

the applicable IEC standards. 


The equ ipment shall be tested according to applicab le regulations prior to incorporation. 


Erect ion and mounting shall comply with presently app licable SRPS standards and in their absence with the applicable IEC 

standards. 


In the course of work the Contractor shall ensure norma l traffic conditions by positioning adequate signs and make excavations that 

may cause trouble to pedestrians safe. 


Tests and trial operation sha ll be performed upon completion of the works and prior to startup. Upon completion of all the works the 

Contractor and the Employer's Engineer shall make an accurate layout plan of the installations and overhead power line entering all 
]11'och'fieat.i.on !ji (Q for submiss ion, via the Employer, 10 anrJand shall thus enable preparation of precise 'as built' drawings 
; Ii D) 't.
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future operator of the installations and overhead powe r line. 

Measurement and pa ymen t 

The exact quantity of In sta lled material and payment are determined based on the construction book and the construction Journal 
Signed by th e supervisor, in accordance with the Bills of Quantities and as approved by the En~ineer in accordance with the Des ign 
and these Technica l SpeCifications 

16.3. Overhead Electric Mains 3S kY 

When erecting a 35 kV overhead power line the ContTactor shall observe the approved technical regulations and standards , technical 
documentation, the ~qu ipment manufacturer's technical requirements and drawings. 

These Technical Spec ifications constHute an integra l pan of the contract and design documentation for which the Contractor shall 
ensure full compliance in the erection ofa 35 kV overhead power line. 

16.3.1 General specifications 

The Cont ractor sha ll observe and apply during the execution of the works. 

a) Applicable SRPS, IEC regulations and standards; 

b) Rules on technical norms for electrical in stallations operating at nominal voltage over 1000 V, Off. Journal of SF RY No.4174, 


amended in Off. Journal of SFRY No. 13/78, Ofr. Journal of FRY No.61/95; 
c) Rules on technical norms for grounding e lectflcal installations operating at nominal voltage over 1000V Off. Journal of FR Y 

No.61/95; 
d) Rules on technical measures for operation and maintenance of electrical installations and power lines , Off Journal of FRY 

No.41/93; 
e) Law on Occupational Health and Safety, Off. Gazette of RS, No.1 0 I /2005. 21.1 1.2005 ; 
f) Rules on general measures for safety at work and protection against dangerous current in rooms intended and used for 

operating electrical facility and on sites Off. Gazene ofSRS No. 21/89; 

g) The equipment manufacturer's requirement s ; 

h) Technical doc umentation ; 

i) Rules and recommendations of rps and rDB . 


The /irst and main obligation of the Contractor is to peruse the technical documentation, prepare a sched ule of works and execute 
them in accordance with the technical documentation . In case of ambiguities in the technical documentation the Contractor shall ask 
the Designer to clarify. 

The Employer shall nominate an expert (the Engineer) to supervise the execution of works , thei r quality, quantities and resolve 
unclear issues. Modifications and deviations of any kind affecting the technical concept and choice of materials shall be permitted 
so lely upon a wrinen consent of the Engineer appoi nted by the Employer. Prior to giving such a consent the Engineer shall obtain 
the Des igner's approval. The Engineer and/or the Employer shall be responsible for any consequences of a des ign modification if 
made without the Designer's approval. 

The Design Reviewing Commission that has approved this des ign documentation shall be responsible for major deviations from the 
approved design 

In executing the works the Contractor sha ll use planned equipment and materials in the way described in the design in compliance 
with standards and regulations governing works of this kind. 

The equipment and materials to be incorporated shall comply with lEC, ISO, SRPS standards and recommendations unl ess 
otherwise pro vided in the des ign specificat ion 

The equipment and materials to be incorporated shall be contTolled and tested by the Buyer's inspectors in the course of production , 
packing and transpon . 

Fitting of electrical equipment may star! upon the receipt of the Engineer 's wrinen statement that the equipment has alTived in 
orderly condition and that it complies with des ign characteristics. Materials for transmiss ion lines shall be new and unused. 

The equipment to be incorporated shall be supplied by approved manufacturers and be provided with Compliance cenificates which 
shall be submitted to the Engineer for approval. 

The Contractor shall check the current siruation along the designed route and look for any impediments that may prevent the 
execution of the works in accordance with the design documentation. In the period after completion of design and before 
commencement of works the siruation on the designed route earlier surveyed bv the Designer may worsen . In case of any 
obstructions the Engineer shall be consulted. 

The Contractor shall take care to avoid damage in places where works are executed. Any such damage, either due to insumcient 
care or carelessness at work shall be compensated by the Conractor to the Employer or to any other Contractor working there at the 
same time and necessary repairs shall be done by the ContTactor at his own cost. The Contractor shall take care to minimize damage 
to any existent works and ins tallation s. He shall also coordinate the works to avoid disruptions and improper deviations. Reinforced 
concrete structures may be demoli shed, cut or punctured only with a wrinen consent of the Designer and the Engineer. 

Us~ of installations may stan only upon completion of the works and tests by the relevant authorities and subject to the final 
approval of the Engineer. 

16.3.2 Masts 

The Contractor and the Engineer shall mark suppon points for new concrete masts before their erection . Mast spacing sha ll conform 

~' , 
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to th e Il'n sion le ngth s s li ow n on the layout drawing and in th e longi tudina l profi le unl ess there are justified reasons for dev iating 
from them 

The geo logica l des ign mdl catmg the load bearing capacity of so il along cable route shall be consulted for th e purpose of a proper 
choice and desi~n of foundations which shall be subject to the approval of the Eng in ee r. 

The allocated support points sha ll be 
In road la nd strip 
O n the property line 
Eas il y access Ible to vehicles for the purpose of erection of equipmel11 
Easil y access ible to vehicl es for the purpose of replacement of fittlJ1gs 
Free from danger of ground collapse 
Free from danger of landslide 
Free from danger of torrents 
Free from danger of ground water 
Free from danger of snow drifts. 

Mas ts shall be vertical and aligned on the tangen t secti on uf the route . The verticality of each mast shall be checked from two 
directions at th e ri ght angle. 

Latti ce masts shall be calculated as space lattice structures. If they a rc not calculated as space lattice structures, then forces ac ting on 
c'ac h mast sha ll be divided into components parall el to mast sides. 

Angle braci ng In lanice masts shall be calculated applying the a rithmdic sum of forces in it caused by the relevant components . 

Diagonal brace in lattice masts shall be calculated assuming forces caused by the component which is parall e l to the relevant mast 

side. 


Mome nt of torsion of exte rnal forces acting on rectangula r masts may be substituted by two equal pairs of forces in the plane 

subj ected to the action of the moment of torsion . Such ca lclilation shall apply if the ratio of the sides in mast cross sect ion does not 

exceed 1.5, if the mast is In the form of a tTuncated cone and if there are horizontal stiffeners in its cross sectional area in the plane 

subj ected to mome nt of torsiol1 . 


Where chords are exposed to strain under axial compress ive force, eccenITicity of these forces can be ignored. 


Where ba rs in bracing are subjected to axial compressive forces eccentric ity of these forces can be ignored if a bar cons ists of one 

ang le iron attached by one of its sides to angle rods or a gusset plate. 


Coeftici ent of safety assumed in mast structural ana lys is depending on loading cases shall be: 

I) 1.50· for nonnal loads 

2) I 10- for extra loads (a break in conductor or protective wire). 


Mast sections shall be designed according to Yugoslav standa rds for steel structures. 


Stee l tubes may be used for mast construction . 


Restrained masts (single tubular or of appropriate polygonal cross section) shall be calculated with the following coefficients of 

safety depending on loading cases 

I) I .65 - normal loads 

2) 1.30· eXITa loads 


Sections of stee l masts above ground shall be protected against corrosion with an anti-corrosive coat or metal plating. 


Zinc coating shall be applied in a hot-dip galvanizing process if shapes of steel parts would allow that. Metal-plating can also be 

applied. 


Hot dip galvanized threads and nuts may be machined provided the ir smooth ti ghtening is not impaired . 


Buried steel parts shall be coated with bitumen or other appropriate agent. 


Steel parts embedded in concrete do not require any anti-corrosive protection. It is not permitted to coat steel parts with any 

protective agent that may reduce ad herence of concrete and steel unless such a poss ibility was considered in the calculation. 


Welds on steel tubular masts shall be waterproofed to avoid penetration of moi sture and humidity in tubes. If tubes are not 

waterproofed, their inside wall faces shall be coated with bitumen or other protective agent of s imilar effect. 


Where mast components are fitted in such a pattern (in which the pitch of diagonal and horizontal braces exceeds 60cm) that 

climbing may be difficult , step irons shall be provided and the first step iron shall not be lower than 2.5 m above ground. 


Masts shall be designed so that SITesses in material do not exceed permiss ibl e stress limit in any loading case. Fach mast section 

shall be calculated assuming load that ca uses the highest force in it. The Contractor shall prepare documents showing the kind of 

earthing for each mast on its own . 


Each support point shall bear a number from the common numbering system engraved in an aluminium plate. 


Each support point shall be provided with a warning notice indicating the presence of voltage, at the level of 2.50 m above ground . 
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At least one plastic pipe, 40-50 mOl dia. shal l be Insen ed in foundation to make wa y for mast eanh in~ cab le through i1. 

16.3.3. Conductors 

Conductors shall be steel-reinforced aluminium ones wllh maximum number of wire, . 

35 kY stee l reinforced aluminium conductors are Aile 7012 and AlIt 95115 or except iona ll y AI/C' 150/25 . 

Conductor route in unbuilt area shall be short and tangent, without tums , as much as poss ible 

Conductor route in built up urban environment shall not pass through yard s and gardens unless unavoidable and subject to the 
approva l of the Engineer. 

The route shall be close to existent streets as this will lower the cost considerably . 

In setting a conductor route grounds with possible additional ice load shall be aVO ided as well as galloping of phase conductors. 

If an overhead power line has to cross arabic land , support points sha ll be allocated along existing property lines. 

The longitudtnal profile shall indicate all structuresl buildings to be crossed by th e line. 

The distance between li ve parts and between live and eart'hed partS and masts assuming wind etTect or additional loads shall be 
minimum eq ual to sa fety clearance. 

Headroom below an overhead power line crossing or getting closer to buildings/structures shall be equal to safety clearance unl ess a 
spec ific value is indicated for it. 

In the area accessible 10 vehicles (around built areas, above meadows and fields), headroom shall be 6 m and safe distance 5 m. 

For permanenlly accessible parIs of buildings (terraces, balconies), the headroom shall be 5 m and safety distance 4 m. Overhead 
power lines aboVe buildings sha ll be provided with upgraded e lectrica l insulation and those above residential buildings and 
buildings m whi ch large numbers ofpeoplc sOJourn shall require upgraded mechanical in su lation. 

In built up urban environmenl, headroom sha ll be 7 m Electrica l insul ation shall beupgraded as well as mechanical at the points 
of crossing with streets or roads. 

On regional and local roads headroom sha ll be 7m. As a rule, the distance of any mast section from outer road edge shall not be 
less than 10m but may be reduced to 5 m in exce ptional cases. El ectrical insulation shall be upgraded . In a cross ing tension length 
only one Joint per conductor or a protective wire is permined. As a rul e the crossmg ang le between an overhead power line and a 
regional road shall be minimum 20" The cross ing ang le w ill be limitl ess on local roads. 

On main roads headroom shall be 7m . Horizontal d istance of any mast section fro m outer road edge shall be 20m. The distance of 
any mast section may be small er but not less than 10m. Both mechanical and electrical insulation shall be upgraded. In a cross ing 
tension length no joints in co nductors are permitted . As a rule, the crossing angle shall be minimum 30". 

On a motonvay headroo m sha ll be 7 m. The distance of any mast section from motorway edge sha ll be minimum 40 m. The 
distance of any mast section may be small er but not less than and may be reduced but not be low 10m. Both mechanical and 
electrical in su lation sha ll be upgraded . In a crossing tension length no splices in conductors a re permitted Crossing angle shall be 
minimum 30" If overhead power lines are in parallel then their distance from the motorway , along 5 km and longer motorway 
sections may be minimum 50 m. 

At the points where a high voltage overhead power line crosses other higb voltage lines and at the points where they converge, 
safety vertical clearance shall be 2.5m, and safety horizontal clearance I m. These requirem ents have to be fulfilled even in cases of 
add itiona l load on the upper line and no load on the lower one. As a rule a higher voltage line sha ll be placed above a low voltage 
line. T he upper line shall be provided with upgraded electrical insulation. 

Running of a low voUage line over and above a high \'oUage line is not pennitted. 

Wh"n a high voltage line crosses a low \'oUage one, safety vertical clearance shall be 2.5 m and hori zontal safety clearance 2 m. 
The upper line shall have upgraded electrical insulation. 

At the point where an overhead 35 kV line crosses a telecommunicalion line, the height between bonom conductor in the power 
line and top conductor in the telecommunication line sha ll be 4m. A safety net shall not be placed above the telecommunication line 
at this point. At the point where an overhead 35 kY line crosses a telecommunication Ime mechanical and electri ca l insulation shall 
be upgraded and no joints will be permined in that te ns ion length . As a rule, the crossing angle between an overhead power line and 
a telecommunication line shall not be less than 45", but it may be reduced to 30° 

It is not permitted 10 lake a telecommunicalion line over an overhead power line. 

Conductors, stee l reinforced aluminium ones in our case shall be fitted through the following stages of work : 

action preceding pulling out of stee l re inforced aluminium conductors 

pull ing out of conductors along the route 

tensioning of steel reinforced aluminium conductor 

attaching steel reinforced aluminium conductors to string insulator units. 


Steel reinforced al uminium conductors shall be pulled out over alumi nium pulleys hung on a can tilever on a mast. 

",, 
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Pulleys on tension and end m3sts shall be stronpcr and big?er than those on supporting masts. 


Tension masts at corners shall be anchored contrary to the direction of the tensil e force acting dUring conductor pulllllg out and 

t e nsionlll ~ 

Conductors shall not be pulled over sharp objects, rock y ground, fences or fields sprinkled with fertilizers . If this IS unavoidabk, 
then wooden boards. joists. scaffolds and the like shall be placed over such obstructions. 


A stee l-reinforced alum inium stra nd shall be tensioned at the values shown in the sag table dependent on temperature and tension 

length . 


The temperature shall be measured very carefully if tensioning is done by taking sight on levelling staff. 


It is recommended 10 read the ambient temperature of the a ir on a thermometer placed on mast , 5m above the ground leve l 


In a tension length , the conductor shall be left to rest on pulleys for two days for the purpose of sag equalizing. Then conductors 

shall be attached to string insulators. 


Conductors shall be joined with appropriate joints andlo r clamps of the same material. Joints and steel clamps shall be hot dip 

galvanized or made of stainless steel. 


No more than one joint per conductor sha ll be permitt ed in one tens ion lengt h. 


Conductors of different cross sectional area or of different materials may have joints only at the points where they do not withstand 

any mechanical load. Clamps shall serve for reliable prevention of electrolytic destruction 


In a tension length , conductor joints shall withstand 90% of conducto r breaking load. 


Post and hanging insulators shall b~ use.d. Post insulators shall be firml y fixed to masts. Hangi ng insulators shall be so fitted to a 

mast that they can free ly sw ing around the poin! of fi xing. 


The positions of insulators andlor string insulator un its shall not diminish the insul ati ng properties of conductors. 


Multi ple insulator strings may be used provided that loads are equally distributed over them under normal circumstances. 


Both mechanical and electrical insulation of each conductor may be upgraded, if necessary. 


Upgraded electrical insulation means that the selected insulator will have longer creepage path . 


Conductors shall be supported on puncture proof porcelain post or rod insulators. 


Conductors in tension shall be attached to string insulators since mast ca ntilevers are not calculated to withstand torsion at the po int 

of insu lator suspens ion. 


Conductors in tension shall be attached to puncture proof porcelain rod insulators . 


A fitting used to attach a conductor to an insulator string shall be a support clamp for a steel reinforced alum inium conductor. 


Support clamp for a steel reinforced aluminium conductor attached to an insu lator string shall comply with SRPS N.F2. 010. 


Conductors in tension shall be attached to string insulators with wedg~ clamps or compressive clamps suitable for steel reinforced 
aluminium conductor. 

Tension clamps for fixing steel reinforced aluminium conductor in tens ion to string insulators shall comply with SRPS N. F2.0 10. 

Fittings for attach ing post insulators to the skel eton shall be fork-and-eye clamps as specified in SRPS IEC 471 and SRPS N.F2.0 I O. 

Concrete cantilevers shall have 22 mm dia holes. String insu lators shall be attached to concrete cantilevers on which nag supports 
and anchor bolts shall already be fitt ed Flag and anchor bolt for string insulator suspension shall withstand nominal breaking force 
of70 kN . 


Joints in steel reinforced aluminium conductors shall be non-disconnecti ng. They shall be fo rmed by plastic deformation of the body 

when pressed or by plast ic deformation of the body when notched. 


Electrical continuity of steel-reinforced aluminium conductors shall be preserved with at least two conductive clamps and a 

compressive joint with bolts or with one conductive clamp and an aluminium lug with M 12 bolts at conductor unloaded ends. 


The joint of a conductive clamp and an aluminium lug shall be formed by plastic deformation of clamp body effected by pressing. 

M I 2 bolts shall be fitted wi th two spring plate-shaped washers and a nul. 


A branch circuit shall inc lude at least two conducting clamps and a pressure bolted connection. 


The circuit shall consist of a conductor of the same type and cross sectional area as branching conductor. 


Branching conduct ive clamps for stee l reinforced aluminium conductors shall be fitted on load-free conductor section . 


Connections to various units in the equipment shall be made using conductors of the same type and cross sectional area as used fo r 
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Section 16: Electrical installations 

Lever in comrol mechanism for a disconnector or a switch disconnector sha ll be positioned: 

A t the sIde of the overhead power line, 

At the apex oran obtuse angle in overhead pm,·cr line if the pOint ofsuppon is positioned at an angle 

At the point where a mast can be most easily approached. 


Stl'~1 reinforced aluminium and copper conductors may be.loined only by bimetallic conductIve clamps. 

Masts may be fined with step irons fIxed to unlvasal consoles. Step irons sha ll be made of hot dIp galvanized steel. 

16.3.4. Fina l requrrements 

Materials and components to be incorporated shall comply with the cur rentl y applicable SRPS standards, and in their absence with 
the applicable lEe standards. 

The equipment shall be tested according to applicable regulations prIOr to incorporation. 

All installation works shall comply with presen tly applicable SRPS standards and in their absence with the applicable IFC 
standards 

In the course of work the Contractor shall ensure normal traflic conditions with adequate signs as well as the safety of any 
excava tion that may cause trouble to pedestrians. 

Tests and trial operation shall be performed upon completion of th e works and prior to startup. 

Upon compktion of all the works the Contractor and the Engineer sha ll make an accurate layout plan of the installations and 
network entering all modifications in one copy and shall thu s enable preparation of precise 'as built' drawings for submission, via 
the Employer, to a future operator of tile installations and nenvork 

Measurement and payment 

The exact quantity or rnstalled material and payment are determined based on the construction book and the construction journal 
signed by the supervisor, in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the Design 
and these Technical Specifications. 

16,4, Overhead Installations IIOkV and 400kV 

Positions of stakes shall be checked before marking and excavating roundation pits to avoid error in case these are displaced by 

unauthorized persons. 


Upon completion of foundations and ground levelling su rplus spo il shall be removed to a suitable place because in case a mast is 

erected on arable land, the land owner may pile it up on top of the foundation and water and mud may pool and accumulate around 

foundation and bolts. 


Instructions for manufacture, ar\ti-corrosive protection and erection of masts/towers are given in the respective des ign 

documentation. 


The eanhing system shall be bonded upon erection of sted structure. Care shall be exercised to inflict as little damage as possible 

during the wurks. The quality of material s shall comply with applicable regulations, standards and design requirements Materials 

shall be inspected and necessary laboratory testing carried out prior to shipment. 


Due to real diversity of materials, it will be necessary to avoid confusion when ordering and erecting them. 


Insulator st rings shall be fined with designed details. 


Clamps for conductors shall be tightened with torque spanner as instructed by the manufacturer. The torque at which a bolt has to be 

tightened with a torque spanner is indicated on drawings. Precise tightening of bolts is compulsory for other pans (buffers and 

knuckles etc.) 


Vibration suppressors shall be spaced as shown in the respect ive chan. 


If the Supplier's wrinen statement that the quality of insulators and finings complies with the regulations is not available, such 

materials shall be tested. 

All compliance statements and test results shall be submitted to the Engineer for approval. 


Tension masts , which are not designed as end towers shall be additionally anchored belore conductors and protective wires are 

erected. 


Wires being pulled out shall not be dragged over ground or damaged in some other way. 


Lengths shall be quoted when ordering conductors and protective wire, to avoid splicing. Data shall be taken from the construction 

specification. 


Positions of drums from which protective conductors will be pulled out on site shall be allocated according to the applicable 

regulations and the following instructions shall be observed. 


In tension lengths in which splic ing is permincd it is strictly prohibited to use more than one comrl'iO 0 s length 
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Section 16: Eleclrical install ations 

though thi s opti on may be us~ru l at th e time of some late r intervent ion. Therefore, mor~ than one compress ion spliCe per " ire and 
per tension length shall not be envisaged. The distance of tile sp lice fro m support and tension clamps shall be miJlImum 20 m. 

Splices shall be compress ive by ty pe and guarantee minimum 100% breaking force . 

Thanks to a dev ice l'or controlled pulling out of wire, form ation of loops can be stric tl y monitored. It shall also be necessary to 
prevent contact between steel-aluminium and copper and avoid too ls ea rli er used for copper strands as thi s wi ll cause chemica l 
corrosion of materia ls. The diameter of pulleys for conductor pull ing-out shall not be smaller thaJ1 0.7 m 

Local manu fac turers of conductors and protective wires still do not state values of permanent extension dependent upon the 
characteristics of materials, wi re des ign and technology. Therefo re on ly emp iri cal value can be given for the compensation of sag 
increase due to permanent ex tens ion the one derived fro m the exist ing lines and ea rlier laboratory tests in "Dalekovod" Co. 

For the above reason and fo r the purpose of safety and low cost a pretens ion method is here envisaged. While erecting con ductors 
and protective wires they shall be immediately after pulling out be tensioned by a force 20% higher than indicated in erection charts 
and temperature va lues and keep them in tension for 3 hours. Arter that the tension fo rce wi ll be reduced as much as needed for sag 
equal iLation. 

As most of lasting extens ion occurs in th is process, it means that metallurgical elongation accounts to r most of total permanent 
ex tension. As t~sts show it varies from 66% to 83% of total permanent ex tension . 

The other minor part of permanent extension (mostl y metall urgica l elongation) is compensated with a reserve in safety vertica l 
clea rances at temperature side. Namely sag equalizati on sha ll be done fo r the temperature by 15 "C below the actual ambient 
temperat ure. 

To faci litate erection the tables indicating sag values ca lcul ated fo r ass umed ideal tension length of th is ki nd and these sag va lues 
can be direc tl y derived from them. If the temperature measured on site is not in accord with the va lues given in tab les, the sag sha ll 
be interpolated for the act ualternperature only . 

Special care shall be taken in tighteni ng conductors at the poin ts where they cross high and low voltage lines, TT lines and 
important buildings. 

As low and high voltage conductors can cross in this transmission li ne part icular attention shall be paid to temporary grounding and 
general safety. Pulling out and tensioning of conductors and protect ive cond uctors at the points of cross ing can be done only when 
the li nes are shut off. 

Grounds and bonds shall be removed for a short period before the transmiss ion line is put under trial Vo ltage. 

II' new buildings are noticed in the cou rse of a trans mission line erec tion, new points of crossing shall be subject to instructions and 
approvals of the Des igner and the Enginee r of such transmission line rev isions. 

Angle tensioning towers of the transmiss ion line shall be related to state control network, and IIrmly defined in space by the 
coordinates and levels calculated. Whenever conslTucti on of newly planned builrungs or insta ll ations without such data is pendin g, 
parti cul ar attention shall be paid to the observance of their pos itions in relation to the project transmission line. 

I f any underground installations not indicated in the tec hnica l documentation are possibly encountered or happen to be at a distance 
less than 10m from mast foundations, other buildings or archaeological sites, works shall be suspended, the site protected and the 
Engineer and the Designer infonned thereabo ut. 

Protec ti ve meas ures shall be implemented as regulated and subject to the approval of the Engineer. 

Measurement and payment 

The exact quantity of installed material and payment are determined based on the construction book and the construction journal 
signed by the supervisor, in accordance with the Bills of Quantities and as approved by the Engineer in acco rdance with the Design 
and these Technical Specifications 

16,5 , Lighting 

16. 5.1. General specifications 

These Technical Specifications constitute an integral part of the contract and des ign documentati on for which the Contractor shall 
ensure full compliance. 

Works shall be carried out fully compl ying with technical regulations and norms governing install ations of this type. 

Prio r to commencement of the works, the Con lTactor shall peruse the design documentation , give hi s comments and observations, if 
any, and dul y subm it them to the Engineer through Building Journal. 

Modifications or variations that may affect the des ign solut ion considerably shall be penni tted so lely upon a written consent of the 
Designer and subject to the approva l of the Enginee r. 

During the execution of the works the Contractor shall keep dail y records en ter ing all requi red data (Building Journal) 

During the execut ion of the wo rks due care shall be exercised to avoid damage to other wo rks and exist ing install ations. :!:, 
': 

Breaking or chasing of reinfo rced concrete structures to make room for elec trica l works may be done only upon a written consent of 
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Section 16: Electrical installations 

The materials and equipment to be incorporated shall have the characteristics specilled In the design documentation and applicable 

norms and standards. Working up and rearrangement of equiplnent and devices on site is not permined. 


The manufacturers declaration of quality and appropriate Compliance certificates shall be provided for such equipment and 

materials and submitted lor the approval ot' the Lnglneer. 


During execution of the works the Contractor shall undertake safety measures in compliance with the applicable rules and norms .' 

16.5.2 Power supply installatIOns 

For these installations, cables, conductors and appropriate installation materials shall be used fully in compliance with the enclosed 

technical documents. 


Only conductors, protective pipes, supports, boxes, Joining and other small installation materials appropriate for the intended use 

and site conditions may be used. 


The installation materials shall mean: distribution cabinets, screw anchors, anchors, screws, washers, clips, clamps, bonding 

material for wiring within distribution cabinets, insulating materials (insulators, insulating plates, ducts and tapes). cable inlets, 

inscription plates and other. 


All wiring material shall be of copper Neutral conductors shall not be protected and shall differ from phase conductors by colour. 

Conductors shall be continuous in electrical and mechanical sense 


Wires shall be installed in horizontal and vertical direction. Vertical cable section (conductor) up to the level of 2m above floor or 
ground shall be protected against mechanical damage. Wires shall be cut in situ to actual lengths to meet load requirements. Wires 
cables and conductors shall be visibly fitted on wall supports or in pipes of adequate diameter. Wires may be spliced in distribution 
boxes and switchboards only. Cables changing direction shall not be bent sharply. 

In floor construction, cables (conductors) shall be drawn through protectiw pipes or ducts. 

For the purpose of coordination, the ContTactor in charge of electrical installations shall duly and for the purpose of hannonizat iOll, 

warn the Contractor in charge of civil works of places and ways in which he will install his equipment and wiring. Prior to assembly 

of distribution panels, cabinets, the Contractor shall submit workshop drawings showing the distribution panels - cabinets and 

eqUipment to the Lngineer for approval 


Before ordering equipment and wiring materials the Contractor shall determine electrical ratings for the equipment delivered 

(electric loads) and in case these differ from designed values he shall adjust them. 


At the start end of wiring (circuit) in a distribution panel, cabinet, devices providing protection against both overload current and 
short circuit current shall be fitted, and marked and each panel/cabinet shall be provided with a single pole diagram, durable and 
legible. 

Protection against dangerous voltages shall be executed as designed and the check of its functionality shall be checked before 

startup as requested in the regulations. 


Bonding of steel skeleton and other metal masses in a building in order to form a whole of sufficient electrical conductivity shall be 

done by welding or other type of bonds (screws with fan like base plates SRPS M.32.151, riveting and the like) 


Upon completion of the Works the Contractor shall test insulation resistance, perform current and voltage tests, measure transient 

resistance of earthing and issue appropriate Compliance certificates in compliance with the technical regulations and norms 

governing wiring of this kind for the approval of the Engineer. 


16.5.3 Cabinets for public lighting 

Places where cabinets wilt be positioned shalt be so allocated to enable the best possible cable connections to luminaires. 

In unbuilt area they shalt be masked with vegetation, bushes or in some other way so that their positions are not eye striking. 

A free standing cabinet in the public lighting system shall be resistant to weather conditions, made of fibreglass annoured polyester 

or plasticized double pickled metal sheet. Mechanical protection shall be IP65 and shall include a door and special standard lock and 

universal key. The top of the switchgear block shall be detachable from inside and the door shall bear an inscription "public 

lighting" 


A cabinet shall stand on a concrete base (foundation) protruding by min. 20 em above the ground surface. It shall be so designed 

that cables can be led in and out at the underside. 


A cabinet shall be fined on a metal frame with holding down bolts on foundation top. 

A cabient in the public lighting system shall have: 

Entry compartment 

Measuring compartment 

Switchgear compartment 


Cabinet components shall be fitted to an asembly frame or plate to enable easy dismantling and refitting of parts. 

Cabinet elements shall be joined and bonded in the workshop. Conductors for the wiring system shall be neatly stacked in perforated 

PVC ducts with covers. 




Section 16: Electrical installations 

Cabinet doors shall b~ bonded to protective ea rthing. 

In a wIfing system, neutral conductors shall be blue and protccti w on~s ye llow-green. Other conductors sha ll not be' of those 
colours 

Busbars shall be marked according to SRPS ns LI, L2 , and L3 phases, N· neutral busbar and PE protective busbar. 

Bo[ts used to tighten conductors to busbars shall be provided with spring washers. Cables shall be joined with clamps of appropriate 
dimensions. The clamps shall bear marks in compliance with SRPS . Cable wires and clamps connecting them shal[ also be mark ed. 
The equipment inside a SW itchboard and at the inner face of the door shall be provided with glue-free inscribed plates 

An inscription plate for a fuse switch shall be inscribed With a maxi mum permitted fuse [ink. All cables shall be led into the 
switchboard from underside through cable and Pg bushings To prevent condensation on equipment and inner faces, each 
switchboard shall be provided with a sufficiently rated interior electric heater. 

At the inner door face in the switchboard there must be a pocket Icr documents. The documents shall include a single pole diagram 
and functioning scheduled . 

[6.5.4. Luminaires and [amps 

Luminaires for tunnel lighting shall be fabricated from best quality material s resistant to aggress ive and contaminated tunnel 

environment (gases, dampness, dust and the [ike) and occurrence of electrochemical corrosion . 


Luminaire structural design shall enable: 

For the purpose of simple servicing interior connections shall be effected with connectors, housing with inlets shall be robust 

and resistant to mechanical effects, and replacement ofassemb[ies shall be tool-free. 

Simple to mount and replace worn out and damaged parts in normal service and operation ([amps, [ampholders, connecting 

gear, mirrors, glass shades, inlets and the [ike). 


:~, 	 Degree of mechanical protection I P 65. 
Luminaires sha[1 have good cooling and be resistant to temperature changes. A[I interior components and wiring shall be 
suitable for operation under high temperatures. 

Before erecting supports for luminaires their positions shall be adjusted to correspond to data from si te. Luminaires with suspended 

supports sha ll be prepared III advance in the workshop to enable simple erection in situ as much as possible. 


Luminaires sha[1 be fixed in horizontal positions and a row of luminaires shall not deviate in alignment or level. 


Luminaires for the illumination of approaching zone shall meet the following structural requirements: 


Luminaire metallic body, glass or polycarbonate protector. 


Degree of protection against penetration of alien particl es IP 66 for the optic block and IP 43 for connecting gear 


Each luminaire shall be weather proof and shall ensure normal operation of the light source and finings in the temperature range 

form -20"C to +50"C. 


A luminaire shall be fixed to a mast , in horizontal or vertical position via a universal fixture. 


Luminaire components sha[1 be suitable for simple fixing and replacement of damaged parts in operation. 


Each [uminaire shall be connected to power supply via a connecting plate in the mast compartment. 


Luminaires shall be bonded to power supply with PP-Y or PPOO- Y wiring. cross sectional area 3x2.5 mm' through mast interior. 


Each luminaire shall be provided with fuses of nominal current equal to light source rating, fitted to connecting plate. 


16.5. 5. Cable laying 

16.5.5. [. Genera[ Recommendations 

In general, electrical cables shall be buried direct in the ground. At street, road and path crossings and in a[[ other places where a 

cable has to be protected from mechanical damage, cables shall be laid in protective pipes and cable conduits respectively. 


Cables shall be [aid by hand or usi ng mechanical means and allowable bending radii and drawing forces shall be taken into account. 


The cable route shall be surveyed before backfilling. Points of crossing of the cable with other cables and installations, points of 

splicing, exact length shall be plotted on the laying plan. 


The routes of electric cable lines ar~ generally specified in urban and technical terms of reference to suit other underground 

insta llations . Lighting cables shall be [aid along mast axis. 


16.5.5,2. Laying Cables in Trench 

The width of the strip of [and for cable laying shall be minimum 0.7 m. 

The size of a trench for cable to be buried direct in the ground sha[1 depend on its nominal voltage. type of soil, number of cables in 
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Section 16: Uectdral ins tallations 

As a rule . a cable shall be covered with 0.3 m thick layers or excavnted earth. The first laye r next to the ca bl e shall cons ist of fine 
grallled eanh excavated. same as cable beddlllg If, however. the excavated material conta lll s lots of stone. debri s. lIlud .. eanh 
contallllllated with chemicals, then fine grained canh. sand or spec iall y prepared material of good heat conducti vity shall be brought 
to the place 

An open cable trench shall bear visible marks and provide safety for pedestrians and vehicl es . 

16.~.5 . 1. Convergence and Crossing of Power Cables and Other In sta ll ations 

LaYlllg cable lllles parallel to, under or above water suppl y pipes and sewe rs is not permitted exce pt at crossings. 

Horizon tal distance between power cables and water supply or se werage pipes shall not be less than 0.4 m. If' suc h a distance cannot 
be achie ved, power cable shall be drawn through a protectiv e pipe . 


At points of crossing cable may run above or und er water su ppl y pipes at a minimum di stan ce of 0.3 m. 


A trench shall be excavated by hand at the points where powe r cables run paral lel to water suppl y pipe or sewer (no mechanical 

means). 


The distance between parallel power cables in a trench sha ll be minimum 0.07 m and 0.2 m at crossing points. 


165.5.4 . Cable Accessories 

Use of heat shrinking a nd cold shrinkin g cable accessories or prefabricated elements is recommended. Special bolted clamps are 
a lso permitted for pape r insul ated ca bles ( IPO 13) 

Cable joint shall not be grounded on its own whether made of insu latin g materials or metal. 

Joints and tenninations shall comply with the s tandards governing wo rks of thi s kind and with recom mendations and instructions 
issued by the manufacturer. 

Fach cable of selected ty pe and cross sectional area, bolted clamps and Jointing materia l to be pressed shall be accompanied with 
prototy pe Compliance ce ni fica tes particul arl y concerning "speedy age ing" 

If aluminium cables are used then particular attention shall be pa id to joints. They shall be joined by so ldering. welding and pressing 
according to a spec ific procedure . A lum inium cables sha ll be connected to copper terminal ends , ra il s and the like via tin plated 
copper lugs . Aluminium and copper cables sha ll not beioined in a cable splice but onl y in transformer stat ions, distribution boards 
and termination boxes. Alumin ium cables shall be handled with spec ial tool s which were not in con tact with copper Special bol ted 
clamps can be also be used for low vo ltage cables. 

Finished joints shall not be buried until their positions are surveyed by the Contractor and submitted for the approval of the 
Engineer 

The laid, spliced and buried power cab le sha ll be subjected to voltage test. 

Each joint and te rminat ion shall be provided wi th a plate showi ng type, cross sectiona l area, vo ltage and name of a fac ility in which 
the cable is te rminated at the other end. 

165.5.5. Testin g of Powe r Cables and Accesso ries 

Power cables sha ll be tested by type acco rding to SRPS N.C5.025, SRPS N.C5.235 and SRPS IEC 60502. 

Cables and cab le accessori es shall be subj ected to obligatory (piece) test, type test , special tests and tests at acceptance. 

Cables and cable accessor ies sha ll co me with Compl iance certificates issued by an accredited institution . 

A laid, spliced and termi nated cable shall be subjected to voltage test of the whole cable line. 

A ll test resu lts and compliance certificates shall be submitted to the Engineer for approval. 

16 .5.5 .6 Poles and foundation s 

As a rul e, poles in a public lightin g system are made of metal, tapered, octagonal or tubular segmenta l pre fabricated . Poles shall be 

fabri cated according to deta il ed drawings contai ned in the technical design documentation. 


Each pole shall have an inspect ion compartment and cable inlets. 


Bottom edge of a compartme nt door in which connecting gear, fuses and wiring for luminaires are acco mmodated shal l be min 600 

mm above (he foundation (op surface (SRPS EN 40-2 ) 


The lid sha ll adhere well to the edges orthe open ing. The opening shall be bolted in a good ant i-bu rglar way . 


Pole faces shall be metal plated in a hot-dip ga lvani zi ng process against corros ion . In ner and outer fa ces shall be prepared according 

to national standards and ISO 146 1, ISO 147 13, and SRPS EN 40-4 . 


The manufacturer sha ll guarantee durability of protection not shorter than 10 years for corrosion category C4 according to ISO 

12944 . 




Section 16: Electrical installations 

A ll po les shall be erec ted to a ve rlicallinL' and ali gned on c"ch tan gen t sec tion. The verli ca lity of each column shall be checked from 
two directions at the ri gh t angle. 

Poles In a publ ic li gh ting system shall not be earthed ind iv idua ll y as the ir section", th e gro und stands for sufficien t ea rth except '" 
cases then they are erected at spec itic places (meta llic bndges, overbr idges, spec ific g rou nd etc .). 

The Contractor sha ll submit a pole des ign that shall meet the requirements of the terms of reference the techni ca l design and these 
fechn ical Spec ifi cations and subject to the approval of the engineer 

Fo undations sha ll be cast in s itu according to detailed drawin gs 

Pits sha ll be excavated by cutting vertical sides and supporllng the m. A gra ve l subgrade (10 cm) shall be placed on a flatt ened 
bottom and/or a bedding of MB 10 conc rete if the soil abounds in ground wate r. 

Fo undations shall be provided with holdin g down bolts (anchor bolts) embedded in concrete for the e rection of poles. Foundations 
shall be cast of min M B 15 class of concrete. Concrete from a mi xi ng plant is recommended for use. 

T he dimens ions of " holding down bolts ·· (centre to centre spacing and bolt thickness) sha ll suit the dimens ions of the pole base 
plate . 

Foundation top sha ll protrude by I Oem above the level orthe surrounding ground conside red in the des ign . 

Foundation top shall be finished so that water pooling around the pole base plate wil l not be possible . 

r.ach foundat ion shall con tain two PVC pipes 0 70 mm for cable inl ets. Their positi ons shall depend on cable route. 

16 .5 .5.7. Filial requireme nts 

The Contractor shall sub mit to the r.mployer a completed and tested facility wi th adjusted protection and control devices after a 
technical acceptance by the Engineer. 

The Contractor sha ll incorporate comments of the Technica l acceptance commission without any right to com pensation . 

Fo r the purpose of technica l acceptance the Contractor shall submit the followi ng documents to the re leva nt Commission and to the 
Employer on the occasion of co mmiss ioning the facility 

Two copies of as built dra wings 
Compliance certificates and quali ty statement s for incorporated equipment or functional parts (assemblies) of devices and 
equip men t containing: 

Results of Iight engineer in g measurements 
Compliance certificate on insulation resistance measurement 
Comp li ance certificate on the continuity of all conductors 
Compliance cert ificate on measurement of loop res istance in wiring (where applicable) 
Compliance certificate for protection by e lectrica l separation (where applicable) 
Compliance certificate on the efficiency of protection against electric shock 
Com pliance certificate on earthing and bonding measurement 
Diagrams, operating and maintenance instructions, warnings and the like, data for funct iona l maintenance. 

The period of guara ntee shall start on the date of commi ssioning 

Measurement and payment 
The exact quantity of install ed material a nd payment are dete rmined based on the co nstruction book and the construction journal 
signed by the supervisor, in accordance with the Bills of Quantities and as approved by tlle Engi neer in accordance with the Design 
and these Technical Specifications. 

16.6. Technical Specifications for Electricity Substations 

16.6. I . General specifications 

These Technical Specifications constitute an integra l part of the contract and des ign documentation for whi ch the Contractor shall 
ensure full compliance. 

Works sha ll be carried out fully complying with texts and drawings in the tec hnical documentation and the regulations and norms 
governing installations of this type . 

Prior to commencement of the works, the Contractor shal l peruse the design documentati on. g ive his comments and observations, if 
any, and duly submit them to the Engineer through Building Journal. 

Mod ifications or devi ations that may affect the design solution considerably shall be permined solel y upon a wrinen consent of the 
Des igner and subject to the approval of the Enginee r 

During th e execution of the works the Contractor shall keep daily records entering all required data (Building Journal). 

During the execution of wo rks due care shall be exercised to avoid damage to other works and existing install ations. 

Breaking or chasing ofrcinforced concrete structures to make room for e lectrical works may be done only upon a written consent of 

the Engit:,e;-j'D) ~.. /?R 
-.'-~ 0JL5 
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Seclion 16: .~Iertrical installations 

The materials and equ ipment to be incorporated shall 
applicable norms and standards. 

have th e characteristics specllied In the des ign documentatIon and in the 

The Manufacturer 's declaration 
material s. 

of qualIty and appropriate Compliance certIfi cates shall be proVIded for such equ ipmen t and 

Durin g the exec uti on of the wo rks the Contractor shall 
nonns. 

undert ake safety measures in complIance with the applIcabl e rules and 

16.6.2 Power transform ers 

A transfonner shall compl y with the standards gove rnin g the " No va konstrukcija·· power transformers , appl icable sin ce 0 1.0 I 1998. 

A transforme r shall be provided with an inscription plate with essent ia l da ta leg ible and reliable inscribed 
that the in scribed data can be sa fel y read at any time during operation . 

It sha ll be in such a place 

A lTansfo nner shall be in such a position that contact thennometre readings ca n be sak and easy. 

A transformer shall be so designed that 
impairment of operattng capacIty. 

it can withstand all dynamic and thermal stresses in operation without any damage or 

A transformer shall be so positioned in a plant th at no ex terna l influences may impede its regular operati on, performance and 
durab ility and that it will not be harmful to the environment ei ther. 

A transformer shall be so positioned that harmful vibration s ca nnot occur in the adjacent parts of the plant nor any structure may 
suffer damage 

.'.
' 

Coo ling sha ll 
prevented. 

be sufficient during erection and fixing and ingress of alien particles that may damag~ th e components shall be 

An option for electrical separation of a transfonn er from other live parts shall exist. 

Appli ances 
equipment. 

for protec tion against overload current and internal and externa l faults shall correspond to lTansfonner size and 

Sound level ofa power transformer shall compl y WIth SRPS. HI .005 standard . 

16.6.3 High and low voltage switchgear 

Doors and windows shall be metallic and open out wards. 

Opening door from Inside shall be easy without a too l or a key. 

No pipes for heating water supply and sewerage and Similar ma y be taken into lTansformer station 

Supports of devices and appliances shall be made of metal or other non-flammable material. 

The distance of protective partitions and ledges of some live parts behind them shall not be less than 500 mm . 

Notice boards and warning plates "High voltage - danger" shall be placed in the transformer station. 

Hi gh voltage cubicles shall be provided with blind di agram and a front window. 

Operating le vers for isolators and circuit breaker shall be r,tted outside of the cubicles or on its front fixed wall. 

Metallic parts (doors, structural supports) shall be first coated with red lead and then painted with oil paint. High voltage blocks and 
low voltage distribution board shall be painted in the same colour. 

Colour identification of electri ca l in stallations such as: busbars, connecting wires for appliances and equipment shall comply with 
applicable regulations, L I phase - yellow, L2 phase ­ green, L3 phase - violet, N wire - white and the ea rth wire black with wh ite 
stripes askew. 

Inscription plates indicating cubicle use shall be fixed above door to each cubicle. The 0.4 kY distribution board shall be provided 
with plates giving names of eac h tapping and measuring instruments. 

Switchgear bays, cubicles and other elements shall be provided with appropriate inscription plates and marks as designed by the 
Contractor and submitted for the approva l of the Engineer. 

All incoming and outgoing high and low voltage cables shall bear a lead plate, clip-shaped to show use, kind and voltage of a 
particular cabl e. 

InslTument measuring range sha ll by 20% be greater than their nominal rating . 

Each phase co nductor shall be prov ided with durable markers in all cables. 

Secondary circuits in metering transform ers shall be earthed direct on tran sformer clamps. 



Section 16: £Icctrical installations 
Metal parts In cubicles, support structures, control levers. housing. aprliances and other parts that may be unintent ionally touched in 
operation. not normally under volta?e shall be vIsibly marked with specia l stnp used for protective eart hing In the transro rmer 
station. 

Metal levers, wheels and the Iike need not be separately earthed if th ey are bonded to earthed devices 

Gear transmissions irany shall be connected to protectivc earthing in the transronner station . 

For the purpose of periodical checking of earth resistance, tes t joints shall be env isaged for disconnection. 

Earth wires in building shall be laid viSibly on walls , on supports at a specified d.istance from live parts. They sha ll be black with 
cross white stnpes. 

Al l buried earthing bonds shall be protected against corros ion with re li able agent s. 

Upon completion of the works. transient earth propagation resistance sha ll be measured. 

Rubber gloves. boots, insulating bases and rod tested under 20 kY voltage are ob li gatory 

16.6.4 . Cables in transformer station 

High voltage ca bles shall be laid and jo ined in compliance with applicab le regu lations and the manufacturer's instructions. 

Cable shea ths and armour shall be earthed at both ends. 

Each cable in transformer station shall be fitted with clips inscribed wit h working vo ltage, cable cross sectional area 
and YCil r of layi ng. 

Each phase conductor shall bear durable marks since a dangerous event such as change in rotary field direction may occur. 

16.6.5. Other equ ipment 

In a transformer station at a suitable and visible place the following documents shall be ava ilable: 

Single pole diagram lor the substation with genera l data for the equipment , 

Operati ng and maintenance instructions , 

Instructions for administer ing first aid to injured people due to electricity , 

Fire fighting instructions , 

Protection against dang~rous touch voltage, 

Warning notices, 

Records of reviews and audits . 


16.6.6. Final requirements 

During the technical inspection th e Contractor shall hand over rully completed and tested electri c facility with adjusted protective 
and control devices to the Engin~er . 

The Contractor shall get the elec tri cal faci lity ready for proper operation by incorporating comments of the Technical inspection 
Commission without right to any compensat ion. 

For the purpose of tech nical acceptance the Contractor shall submit the following documents to the releva nt Commission and during 
commissioning orthe facility to the Employer: 

Two copies of as built drawings 

Compliance cert ificates and qua li ty statements for the incorporated equipment or functional parts (assemblies) of devices and 

equ ipment , 

Set of documents containing: 


Compliance certificates (typical and particular) for the equipment and bonding in transformer station 
Test ce rt ificate on adjusting protection for safety in transformer station, inspection of equipment and bonding for the 
purpose of issuing a compliance stateme nt 
Compl iance certificate for measurement of loop resistance in wiring (where applicable) 
Compliance certificate for the effi ciency of protection against electric shock 
Compliance certificate for earthing and bonding measurement 
Diagrams, operation and maintenance manuals, warnings and the like, information necessa ry for functional operation 
and ma intenance. 

The period of guarantee shall start on the date of commissioning. 

Anything unspecified in these Technical Specifications but related to the structure shall be defined in the conditions of contract 
between the Employer and the Contractor and sha ll be subject to the approval of the Engineer. 

Measurement and payment 

The exact qua nt ity of installed material and payment are determined based on the constTuction book and the construction journal 
signed by the superv isor, in accordance with the Bills o f Quantities and as approved by the Engineer in accordance with the Design 
and these Technical Specirications. 
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Section 17: Mechanical systems 

17.1. Diesel generator set 

I.- Electrical machines with accessories shall meet state-of-the-art requirements governing their building and safety at work 

2.- Each machine shall have an Inscription plate showing durable and legible main ratings. It shall be placed in such a position as 
to be easy to rcad during maehmc operation. 

3.- Each machine shall be so designed to withstand stresses that may occur in the plant in which it is incorporated, without 
damage or deterioration of its operating capacity. 

4 - Each machine shall be so positioned and fitted to eliminate any harmful impacts from its environment on its operation and 
service life, and to prevent harmful impacts of the machine (vibrations, noise, heat, sparks, fire) on adjacent parts in the plant 
and environment. 

5 - Each machine shall be isolated from the environment to prevent transfer of mechanical vibration that may interfere with plant 
operation or affect its parts. Any connections to it shall withstand stresses due to machine operation without damage. 

6.- Proper cooling shall result from the machine position and fitting. Cooling devices shall be designed and positioned so that no 
alien particles borne with cooling agents can get in its sensitive parts and compromise operation. 

's 
7.- Smooth and safe access shall exist to all mechanical devices that will need adjustment, maintenance or monitoring during 

operation. 

8.- No parts of the plant whether appurtenant to the machine or its environment may adversely affect and reduce the necessary 
electrical insulation of the machine 

9.- Devices ensuring safety from electrical and mechanical overload shall prevent machine stress in over and above permitted 
limits. Therefore devices shall exist that will automatically switch off or short circuit the machine to limit the extent of its 
destruction in case of a defect. 

10.- Live and rotary parts shall be protected from accidental touch. 1 f such safety has not been provided in the machine design then 
its position shall be properly chosen or specific additional measures shall be undertaken. 

11.- It will be possible to gain an insight into the operating condition of each machine via signalling, metering and controlling 
components and regulate machine startup and shutdown. 

12.- The type and range of the components mentioned in the preceding article shall meet the plant requirements and correspond to:;s:: 
the sizc and importance of the machine. '~ 

~' 
13.- The components shall be so positioned and fitted that monitoring, handling and maintenance can be done during operation 

without difficulties and with full safety 

14.- Power and voltage for service components as well as constant and peak power at the moment of switching on the driving gear 
and emergency lighting shall have the values required. 

15.- Voltage of service components shall neither be above nor below permitted limit value required for startup and operation of 
switching and other units. Conductors shall be selected after a consideration of voltage drops in electrical lines. 

16.- Cables outgoing to loads that do not belong to service components in the plant but are fed with power from the same power 
source shall be fitted with own fuses. 

17.- First startup of an intemal combustion engine and restart after inspection and overhaul shall be supervised by a qualified 
supervisor. 

18.- If not otherwise stipulated in the instructions an internal combustion engine shall be inspected alter 2000 to 3000 hours of 
operation. 

19.- An internal combustion engine in cool reserve shall be maintained in working order and shall be put in trial operation from 
time to time. If the engine will stay ineffective for a long period it will have to be conserved as instructed by the Manufacturer. 

20.- The instruments, handling units and the like shall bear visible inscription plates or numbers which correspond to the 
identification pattern and diagrams contained in the instructions. 

21.- Prior and after each inspection and overhaul of an internal combustion engine, all critical clearances shall be measured and 
checked. 

ii . ~ 

22.- During the operation of a generator or a synchronous condenser the values that enable constant monitoring of operation and 
condition of the machine shall be monitored and recorded. 

23.- Machme axle vibrations (doubled amplitude of position changing) shall not exceed maximum permitted vibrations specified 
by the Manufacturer. 

24.- Generators and synchronous condensers may continually operate under asymmetrical voltage within maximum pernnissible 
asymmetry range specified by the Manufacturer. 

25.- Insulation resistance of the excitation winding in a generator or synchronous condenser shall not be below the value specified ,b:I7;'jJit;; ;b' Moo"f,,,",", w", "';0 '"",',""" ",f,,""," m~,"re,"""' melbod, "mo ,"Ie",'"'llile 
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Section 17: Mechanical systems 
megohmmctcr voltage and minimum IIlsulu\lon resistance va lues at lequil ed winding temperature. These data shall be 
available in the manual for opemtion and overhaul ormachinee. 

26. - Insulation resistance of the stator windin? III a generator or synchronous condenser shall be periodically checked against the 
data indicated in the operation manual rrovlded by the Manufacturcr. In the absence or such data , meas ured n;sistance va lues 
shall be compared to results obtained earlier at th e winding temperatures nearly identical , and at the moment when the 
machine was staned for the first time. If the insulation resistance drops si? nificantly the machine shall be rnspected and 
possibly o\crhauled as well. 

27.- If internal safety system responded and an automatic shu tdown took place the machine will not be restaned before the cause of 
such safety response was examined and defect found and remedied . A restan order shall be given by a skilled person 
nominated by the user. If safety from external faults (overcurrent, overload current, overvolrage and the lik~ .) responded, the 
machine can be restaned only afier a detailed check of the causes such response and after a conclusion that the safety system 
properly responded as secondary protection , except in the case when th ere is a risk that the safety system will respond again or 
the machine is damaged. 

28.- venerators or synchronous condensers in cold reserve shall be inspected and maintained in proper working conditions as if 
they are in operation 

STANDARD FEATURES 
Manufacturer / Model 
Cylinder Arrangement 
Displacement 
Bore and Stroke 
Compression ratIo 
Rated RPM 
Piston Speed 
Ma x. stand by Power at rated RPM 
Frequency regulation , steady state 
BMEP 
Governor : type 

EXHAUST SYSTEM 
Exhaust temperature 
Exhaust gas flow 
Max back pressure 

FUEL SYSTEM 
110% (Stand By power) 
100% (or the Prime Power) 
75% (of the Prime Power) 
50% (or the Prime Power) 
Max. fuel pump flow 

OIL SYSTEM 
Total oil capacity w!tilters 
Oil Pressure low idle 
Oil Pressure rated RPM 
Oil consumption 100% load 
Oil capacity caner 

THERMAL BALANCE 
Heat rejection to exhaust 
Radiated heat to ambiant 
Heat rejection to coolant 

AIR INTAKE 
Max. intake restriction 
Engine air flow 

COOLANT SYSTEM 
Radiator & engine capacity 
Max water temperature 
Outlet water temperatu re 
Fan power 
Fan air flow w/o restriction 
Available restriction on air flow 
Type of coolant 
Thermostat 

EMISSIONS LEV EL 
PM 
CO 
Nox 
He 
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Section 17: Mechanical systems 

ACCEPTANCE CERTIIICATION 
Del ivery shall be in accordance or 

Diesel generator set technica l Data & A lternator Data Sheet 
Diesel generator set Drawin ps 
EC declaration of conformity 
Cenilicate of Performance 
Certiticate of Capability 
Ceniticatc of Gene rator Set Test 
Certificate of BalanceNibration 
Warranty cenificate and 
Certificate of Origin 

MEASUREMENT 

Delivery in accordance of contract and number of delivered pieces. 

All characteristic must be tested in accordance ofCenificate of Generator Set Test 

The exac t quantity of installed mate ri al are determined based on the construction book and the construction journal signed by the supervisor, 
in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the Design and these Technical 
Specifications. 

PAYMENT 

Equipment are to be paid in accordance with the contract and number of de livered pieces, as approved by the Engi neer. 

Works are to be paid in accordance with the contract and number of mounted pieces as approved by the Engineer. 

J7.2. Roof fan 

Fans shall be fire resistant and have the designed capacity, efficiency and number of revolutions that will enable their operation in 
all conditions, of the size adequate for incorporat ion in the space foreseen. 

Roof fans shall be constructed from steel plates and be assembled of a base, impe ller, suppon and cap with an electromotor 

Steel parts sha ll b,' made of (0361 steel , plasticized or ga lvanized after manufacture. 

ImpeJler$ in radial fans have backward curved vanes (250 to 1000 mm dial Impellers are in a dynamic balance class G-2 .5 pursuant 
to ISO 1940-1 

Fans are fined with e lectro motors according to IEC standards, mechanical protection IP 54, insulation class F. 

The components other than from mass production shall be manufactured of best materials in the best possible way foreseen for this 
group of works. 

The Contractor shall make a statement about his knowledge and capacities expected from COntractors ofthes~ plants confirming. 

His understanding of the design and technical solutions 
His ability to purchase, delivery, mount , connect with other e lements in the plant, adjust and stan operation of the enti re plant 
designed. 
The knowledge and capacities to work out, amend and adjust various designed pans during the installation works doing that at 
an appropriate technical and esthetic level (suspension of ducts, placing of insulation , fining of fan etc .) 

PERFORMANCE SPECIFICAnON 
As specified in the Design 

ACCEPTANCE CERn FICAnON 

Del ivery shall be in accordance of: 
Roof Fan technical Data Sheet 
Roof Fan Drawings 
EC declaration of conform ity 
Cenificate of Performance 
Certificate of Capability 
Cenificate of Roof Fan Test 
Cenificate of BalanceNibration 
Warranty certificate and 
Cenificate of Origin 

MEASUREMENT 

Delivery in accordance of contrac t and number of delivered pieces. 

All characteri stic must be tested in accordance of Certificate of Roof Fan Test 

The exact quantity of installed material are determined based on the construction book and the construction journal signed by the supervisor, 
in accordance w ith the Bills of Quantities and as approved by the Engineer in accordance with the DeSign and these Technical 
Specifications. 

5661733 
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Section 17: Vlechanical systems 

PAYMI:: NT 


Equipment are to be paJd in accordance with the contract and number of deli, ered pieces, J S approved by the Engineer. 


Works are to be paid in accordance with the contract and numbcr or mounted pieces as approved by the Engineer. 


17.3. 	 Jet fan 

Fans shall be resistant to increased temperatures 250 "C in a 2-hour period . 

Fans shall be reversible, so that the direction of air now changes with a change in the direction of motor rotation. 

Fans shall be delivered with supports for horizontal mounting and hanging from a nat or vaulted tunnel arch. Hanger design shall 
prevent stress mounting over (j " 6 N/mm2. 

Fans shall be fined with anti-vibration pads and fi xing components. 

Vanes shall be made of aluminium alJoy and subjected to 100 % radiographic test before being fitted pursuant to ASTM E155. 

The rotor shall be in static balance to G6.3 level pursuant to ISO 1940. 

The housing, central support , motor holders. hangers and protective mesh shall be made of medium carbonized steel, 3-6 mm thick, 
welded. 

Steel parts shall be hot dip galvanized with the coat thickness 60-65 ~m ( , 450 glm2 ) 

Fans shall be fitted With noise suppressors at suction and delivery sides, each two fan diameter long. Suppressor housings shall be 
made of gal vanically protected steel. Mineral wool can serve as absorbing material. Flashing shall be of perforated stainless steel. 

Fans shall be fitted with suction lines on both sides and covered with protective mesh . 

Monitoring of Imbalance, vibration level, temperature' of bearings shall be possible. 

Power supply voltage to electro motors shall be 380VI 50Hz. 

Electro motors shall be enclosed, cage, insulation class "F" 

Electro motor and connecting box shall meet the requirements in IE(, 34-5, class IP 55. 

Motor bearings shall be des igned for minimum 20,000 hours of operation, criterion L 10, namely for an average lifetime of 100,000 
hours, pursuant to ISO 281 

Fans shall fulfill or exceed the required parameters (flow, height of head, noise, power etc.). 

Fans shall come with test certificates confirming the above characteristics, issued by an accredited institution. 

The period of guarantee shall not be shorter than 2 y~ars after start up and confirmation of performances. 

This work item shall include the price all tests and confirmation of performance parameters after fan installation. 

If any of the envisaged characteristics are to be modified, the Designer shall be asked to approve, and the Engineer shall issue the 
required instructions to the Contractor accordingly. 

PERFORMANCE SPECIFICA nON 

Performance data must be derived from tests carried out in accordance with JSOl3350 and is specifically applicable to the fan, attenuator and 
motor combination. 

Fan Code 

Fan Diameter I Size 

Fan Speed 

Blade Angle 

Percentage Duty 

Requested Duty 

Actual Duty 

Veloci ty 

Duty Shaft Power 

Motor Frame 

Motor Rating 

Full Load Current 

Starting Current 

Motor Mounting 

Electrical Supply 

Start Type 

Sound Pressure Level 
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Air Density 

Smoke Venting 


Acoustic data has been derived from tests carried out in accordance with ISO 13350. 

Performance 

All tests shall be performed on complete units with the appropriate silencers or bel lmouth(s) filled . 

The fan shall deliver the volume or velocity specified in accordance with ISO 5801 (2007) with a flow measuring inlet fitted in placed of the 
inlet bellmouth. 

The fan shall give the sound power level specified when tested in accordance with ISO 13350 (1999) and ISO 3741 (2000) Inlet and outlet 
sound levels shall be measured and in th e case of reversible fans , the sound level shall be measured in both directions of airflow. 

The fan shall give the thrust specified when tested on a test rig which constrains the longitudinal axis of the fan. The test measurements shall 
be made after the fan has reached steady operating conditions. 

Jetfoils are designed emergency operation at e levated temperatures, up to 400 "C for 2 hrs 

Constr uct ion 

The impeller shall have aerofoil section blades fitted to a hub in a manner that allows simple adjustment of blade pitch angle. Blades and 
hubs will be cast from aluminiumsilicon alloy in accordance with EN 1676 (1997) - s imilar to ISO 3522 (2006) and ISO 7720 (1997). Grades 
EN AB 44100 or EN AB 42100. The hub shall be fitted with a cast iron or steel insert bored and keywayed . 
All cast aluminium impeller components shall be X-rayed to show compliance with the specified grade of ASTM E 155 - 05. X-ray records 
shall be traceab le to the components and retained for a period of 10 years . 

The fan casing shall manufactured from mild steel to EN I 0111 (2008) - similar to ISO 3574 (2008) . Grade HR 14 with integral spun flanges. 
The casing assembly shall be hot dip ga lvanised in accordance with ISO 460 (1992) and ISO 1461 (1999) 

The silencers shall be standard construction with pre-galvanised steel outer skin fastened to hot dip galvanised ends and bell mouths, fitted 
with internal ga lvanised steel perforated liner and galvanised aerodynamic pod. 

Motor 

The motor shall be pad mounted, continuously air stream rated and complying full y with IEC 34-1 , with minimal Class F insulation. The fan 
sha ll be fitted with an external terminal box connected to the motor via high temperature rated 'Adaptaflex 'I' Kopex ' flexible conduit suitable 
for use in fire hazard areas. Both motor and terminal box shall comply with IEC 34-5 Grade 11'55 . 
The motor bearings sha ll have L 10 life of not less than 20,000 hours when calculated in accordance with ISO 281 (2007). For emergency 
operation at 250°C for 2 hours the insulation shall be Class H. Bearings shall have grease suitable for this operation and be fitted with 
extended lubricators mounted on the fan casing. 

Fan Bala nce a nd Vibrat ion 

The impeller shall be statically balanced to give a fan vibration level ofG6.3 in accordance with ISO 1940-1 (2003) 

Vibration at the fan feet shall be in accordance with the requirements of ISO 14694 (2003) a test performed with the fan supported on anti­
vibration mounts, during which the vibration level shall be measured at rotational frequency in the vertical , horizontal and axial directions at 
a point on the front and rear feet adjacent to the mounting hole . 

F inis h 

The fan shall be supplied with the manufacturer's standard finish. 

ACCEPTANCE CERTIFICAnON 

Delivery shall be in accordance of: 
Fan technical Data & Motor Data Sheet 
Fan Drawings 
EC declaration of conformity 
Certificate of Performance, ISO 13350, 13347 part 2and ISO 3741 
Certificate of Capability - Quality Assurance to BS EN ISO 9001 
Certificate of Fan Test 
Certificate of BalanceNibration - ISO 14694 & BS848 Pt.7 2003, or ISO 13350: 1999 
Warranty certificate and 
Certificate of Origin 

MEASUREMENT 

Delivery in accordance of contract and number of delivered pieces. 

All characteristic must be tested in accordance of Certificate of Fan Test 

The exact quantity of installed material are determined based on the construction book and the construction journal signed by the supervisor, 
in accordance with the Bills of Quantities and as approved by the Engineer in accordance with the Design and these Technical 
Specifications. 
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PAYMENT 

Equipment are to be paid in accordance with the contract and number of delivered pieces as approved by the Engineer. 

Works are to be paid in accordance with the contract and number of mounted pieces as approved by the Engineer. 
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(13) Drawings 

The following Design Books make part of the Contract. 

List of Design Books: 

Book 
NamelID 


1 Civil Engineering Design (6 Volumes) 


1.1 Highway Alignment Design - Textual Part 
2.1 Highway Alignment Design - Graphical Part 1/2 

2.2 Highway Alignment Design - Graphical Part 2/2 


3 
 Design for intersection Predejane 


4 
 Detour of parallel and local roads 


5 
 Pipe culverts on highway 


2 Report on Geological and Geotechnical Investigations, Testing and Analysis (4 Volumes) 

I 
 Report on Geotechnical Investigations of terrain for highway alignment - textual and graphical part 
2 Report on Geotechnical Investigations for structures - textual and graphical part, and geostatic analysis 

4 Report on Geotechnical Investigations of terrain for engineering structures of highway - textual and 
graphical part 

5 Report on Geotechnical Investigations of terrain for alignment, structures, tunnel and engineering 
structures of highway - documentation 

3 Design for Borrow Pits and Deposit areas (1 Volume) 

4 Pavement Design (1 Volume) 

5 Drainage Design (1 Volume) 

6 Regulation of water streams Design (1 Volume) 

7 Engineering Structures Design (2 Volumes) 

I from km 873+7 19.941 to km 883+500.00 


2 
 from km 883+500.00 to km 885+522.776 


8 Bridge and other structures Design (25 Volumes) 


9.1 Bridge on km 881 + 101.843, Textual Part 

9.2 Bridge on km 881 + I 0 1.843, Graphical Part 1/2 

Bridge on km 881 + I 0 1.94 1, Graphical Part 2/2 9.3 
9.4 Bridge on km 881 + I 0 1.94 1, Material Specification 

10.1 Bridge on km 881+705.810, Textual Part 

10.2 Bridge on km 881 +705 .810, Graphical Part 

11.1 Bridge on km 883+067.252, Textual Part 

11.2 Bridge on km 883+067.252, Graphical Part 1/2 

11.3 Bridge on km 883+067.252, Graphical Part 2/2 

11.4 Bridge on km 883+067.252, Material Specification 


12 
 Bridge on km 883+576.495 

13.1 Bridge on km 884+958.430, Textual Part 

13.2 Bridge on km 884+958.430, Graphical Part 


14 
 Bridge on km 885+445.066 


16 
 Culvert on km 884+067.303 


17 
 Culvert on km 884+815.865 


18 
 Underpass on km 885+335.85 


19 
 Overpass on km 0+719, lIon intersection Predejane - branch I 


20 
 Overpass on km 0+038,46 on intersection Predejane - branch 2 


21 
 Underpass on km 0+030.00 on intersection Predejane 


22 
 Culvert on km 0+ 112.53 on intersection Predejane 


23 
 Bridge on parallel road on km 0+264.88 


24 
 arid'~oJ1JQcaI~d on km 0+ 115.365 . . . 
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Book 
Name

110 

25 Inlet structures for pipe culverts 

26 Bridge (on km 0+ 185,52 - local chainage) on I rank state road M I in the zone of intersection 

10 Environmental Protection Design (2 Volumes) 

I Environmental Protection Design 

2 Design for noise protection of engineering structures 

II Traffic Signalization and Equipment Design (I Volume) 

12 Design of Technical Infrastructure (8 Volumes) 

I Design of lighting for Predejane intersection and power supply for toll stations 

2 Design ofTS 10/04kY Predejane intersection and 10kY power supply line 

3 Design for displacement and protection of 10 kY and 1 kY power lines 

4 Design for displacement and protection of35 kY transmission line 

5 Design for displacement and protection of the existing telecommunication system 

6 Design for reconstruction of railway catenary and grounding at overpass 

7 Design for displacement and protection of the existing water supply network 

8 Civil engineering Design for telecommunication installations 

9 Relocation and protection of railway cables 

14 Landscaping Designl Right-of-Way Arrangement (I Volume) 

15 Design of survey works (2 Volumes) 

1 Design of survey marking 

2 Main traverse 

18 Design of Preventive measures (I Volume) 
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(14) Completed Schedules 

Priced Bill of Quantities 

Price Analyses 
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Grand summary Amo~~t " 
-" 

GENERAL ITEMS (A) 38,838,692.89 

Civi l engineering design (I) 558,262,921.69 

Stormwater sewage system (2) 124,471,52839 

Regulation of water streams (3) 161,679,589.94 

Engineering structures (4) 341,417,192.43 

Bridges (5) 1,755,310,837,69 

Protection walls (6) 48,465,736.50 

Traffic-technical and service equipment for roads (7) 114,796,188.40 

Technical infrastructure (8) 108,96l',787.38 

Landscaping (9) 8,929,178.58 

SUBTOTAL OF BILLS ~I( 1 )-(9)J=(B) 

UN FORSEEN WORKS 5% 0.05x( B)=(C) 

.. 3',222,294,961.01 

161,114,748.05 

TOTAL FOR OAYWORK (0) 58,231,809.64 

TOTAL OF BI LLS (A+B+C+O)=(E) 3,480,480,2'11.59 

CONTINGENCY ALLOWANCE 10% 0.1 x(E)=(F) .• 348,048,021.16 

BID PRICE (E)+{F)=(G) . },828,528,232.75 

V A T (Nil-Since the I'rojeet is financed by the EIB, the payment of V A T is exempted) 0=(11) 

FINAL DID PRICE (G)+{H)=(1) 
-------­

3,828,528,232.75 

No. I oescHptlon Unit Quantity Unit pI'ice Amount 

Site offices bui lding Is 1 2,949,307,49 2,949,307,49 

Site offices furniture and equipment Is 1 1,75 1,151.32 l.751 . 151.32 

Supply of computers and software for SIte offices Is 1 1.935.48304 1.935.483.04 

Compound, paving, fancm!; , li ghting and provision of utJlities Is 1 3.041 .473 .35 3.041.473.35 

Vehicles (offroad) pes 3 1,382.487.89 4.147.46367 

Vehicles (C class) pes 1 3.225.805.07 3,225.805.07 

Vehicles (pick up) pcs 2 1.013.824.45 2.027.648.90 

Provisions and consumables for the Engineer Is 1 5.9 17.048. 15 5,917.048. 15 

Supply of additional equipment for the Engineer and Employer's 
Is 1 1,843,3 17. 18 1.843,317.18 

re~resentall ve 
Mamtain facilities III compound for the Engineer and Employer 's 

10 representative during works and up to the issue of the Taking over month 24 2 11 .981.47 5.087.555,28 

eniflcate 

11 
Maintenance. fueling and insurance of vehicles of the Engineer and 
Em lover's re resemative 

6.9 12.439,44 

3/t,838,692.89 

574f733 
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CIVIL ENGINEERING DESIGN 
01.01. HIGHW .\Y ALlGNl\tENT 

Item No. T.S. 
01 01.01. 

I
01 01 01 01 2.1 

010 1 0102 2.4 . 

WOI"k O('sni Jlion 
PRELIMINARY WORKS 
Geolcchnic.l1 invcsli '3tions 
Removal of bushes and trees 
a) cutting bushes up (0 010 em: 100641111 

b) cutt ing bushes 0 10 - 025 em 8405 m1 

c) cunmg trees 010 - 020 em. 2275 pes 

]u

I 

Unil 

lllPsum 

Km' I 

Quantitv 

4.60 I 

Unil Prict' 

1.875.575.23 
1,189,126.67 

J 

I 

Total 

I01.01.01.03 . 2.5. 
0 1 0 1 01.04 2.7. 

d) cU lling trees 020 - 040 em 1040 pes 
c) uprooting stumps 010 - 020 em 2275 pes. 

ouprootin 1 Slum )$ O:W - 040 cm: 1040 pes. 
Demolition of build in '$ 

Demolition of the existing pavement 
TOTAL PRELIMINAR

m; 

m~ 

WORKS: 

1.549.00 T 
5.145.00 

4.257.90 
160.37 

T 

01.01.02. 

I
01.01.02.01. 3. 1. 
01.01 .02.02. 3.2. 

01.0 1. 02.03 . 3.3. 
01.01.02.04. 3.4. 

01.0 1. 02.05 3.6. 1. 

EARTHWORKS 
T ClPsoil strippi ng 
Bulk excava ti on and transport (including topsoil strippmg and 

stockpiling, excavation of soi l of low bearing capacit y, topsoilmg and 

u.rassin~) 

- Excavation in III and IV category soil with loading. transpoT1 and 

unloading of material from the excavation or borrow pit 
- up to 60 m 
- UD to 500 In 

- 500 III - 1000 III 
-1 000111-3000111 
- Excavation in V and VI ca tegory soi l with loading. transpoT1 and 

unloading of material from the excavation or borrow pit 
- up to 60 m 

- up to 500 In 

- 500 In - 1000 In 

-1 000m-3000 m 
Subsoil finishin 1 

Construct ion of emba nkment (including topsoi l strippmg, construction 

of stepped side cuts, shoulder central part, leve ling. topsoiling and 

u.rassing of embankment slopes) 
a) topsoil s tri pp ing' 22659 m) 

b) surp lus topsoil : 11 737 m) 
c) stepped side CulS : 3461 Ill) 

d) shouldel central pa11:2528 ml 

e) topso illllg of slopes: 45674 m; 

t) topsoilmg and grassing of shoulders 8934 m1 

g) lining with stone th e embankment s lopes: 18891112 

h)J inine ofs loDe wi th stone 6201113 

Substitution of soil of low bearing capacity wi th sandy grave l layer 

I 
I 

I 

Y 

-!vIT

on' 
on' 
ne 
m' 

on' 
01' 

m' 
m' 
m' 

on' 

let' m cllld

I 

I 

/:d m 

7,365 .00 
3 1,6 14.00 
7 1 963 .00 
39,671.00 

6,259.00 
21 ,554.00 
62.1 16.00 
33,025.00 
99,707.00 

178.902.00 

I 

I 

rht! {lr/ CC' (lft'rem'ar ' III1:I/ t) 

56.22 
60.83 
66.36 
76.50 

172.35 
172.35 
177.88 
182.48 
26.73 

78.35 

lO lI iJnd t'fII"(lII~

I 

1,875.57523 
5,469.98268 

6.595.487. 10 
825.103 .65 

14,766,148.66 

~: 

414,060.30 
1,923,079.62 
4,775,464.68 
3,034 ,83 1.50 

1,078.738.65 
371483190 

11.049 194 .08 
6.026.402.00 
2,665. 168.1 I 

14.016.97 1.70 

567. 17448 
49,265,917,02 

01.01.03. DRAINAGE AND DEWATERING 
01.0 1. 03.01. 4.3. Drainage channels 

- Excavati on m' 3,092.00 405.53 1.253.898.76 

- Lining of channel s ofMB 30 concrete onto 5- 10 em thick sandy 


·ravel bed 


01.01.03 .02 

01.01.04. 
01 .01 .04.0 1 

01.01.04.02 

01.01.04.03 

01.01.05, 
01.0 1. 05.0 1 
01.0 1.05.02 

4.3 

AS-3.4 

addi tiona l 

spec ifi ca ti ons 
6.2 AS-6.2.2 

additiona l 

spec ifi cati ons 

AS-6.2.2 
additiona l 

specificati ons 

7.1. 
7.2. 

-Se ·mented lined channel m' 

-Traoczoidal channel m' 
- Procurement and inst..111ation of drai n channels for contro lled drainage 

of ru n-ofT . Drain channel dimensions : 1 OOx 100x20 cm. 1t sha ll be 

instal led onto sandy grave l bed, fully in accordance with designed 

Ide.ail,. m' 
- Procurement and ins ta llat ion of drain channels for controlled water 

draina~e down th e embankment slope. m' 

1- Casting of20 cm thick layer ofMB 20 concrete over shou lder onto 5­

10 cm thik sandz ~ravel bed .. m' 

TOTAL DRAIN AGE AND DEWATERING : 

SUB-BASES 
Sandy gravel materials - placing subgrade layer 

I m' I 
Procurement and placing of 0/63 mm crushed stone as rolled sub-base 

of pavement structure. Broken stone layer shall be placed onto finished 

subgrade accepted by the Supervising Engineer. Stone of this size sha ll 

meet requ irements ofSRPS U.E 9020. Payment per I mJ of placed 

material including procurement and transport. 

• d==70 cm m'I I 
Placi ng and rolling the sub-base of 0/3 1.5 mm crush ed s tone onto rolled 

subgrade accepted by the Engineer. Rolling sha ll be performed until 

even surface is ac hi eved according 10 designed gradients and crossfa lls 

'wi th tol erance of ± 1 Clll 

ITh - . n, - iR : ,n, - lR I m' I 
TOTAL SUB-BASES: 

SUPERSTRUCTURE 
Procurement and placing of 18/24 cm curbs m' 

lprocuremen t and installation of90 cm concrete£..utters m' 
TOTAL SUPERSTRUCI'URE: 

2.595.00 
3,577.00 

880.00 

436.00 

3943 .00 

94,075 .00 I 

61,982.00 I 

27,743.00 I 

2.933 .00 

3,641.00 


I 

3,244.24 

3,294.93 

3,021.20 

2,5 13.37 

1.744.70 

289.40 

-1. 

I 

-

8 418.802.80 
11 ,785,964 .6 1 

2,658.656.00 

1,095829.32 

6,879,352.10 

" 32,092;503.591 

27,225,305.00 

" 

679.27 

679.27 

I 

I 

42,102.513 .14 

18.844,987.61 
88,172,805,75 

1.470.04 
2,384.33 

I 

4311627.32 
8.681,345.53 

12,992.972,85 

oTPEVlC fPVn XOM:M·--..~-,........ 
O..1 !',:~', 
~i\ ' '.,'o\.\ 

5·:'~· .~ _ :~\\ 

http:3,641.00
http:2.933.00
http:27,743.00
http:61,982.00
http:3,577.00
http:2.595.00
http:01.01.05
http:01.01.04.03
http:01.01.04.02
http:01.01.04
http:01.01.03.02
http:1.253.898.76
http:3,092.00
http:01.01.03
http:14.016.971.70
http:6.026.402.00
http:1,078.738.65
http:4,775,464.68
http:1,923,079.62
http:414,060.30
http:14,766,148.66
http:825.103.65
http:6.595.487.10


7 .......... .....,......,;"", __.• ="'""'*=~ .~ ...u... .......~ ......Ld~.... .....:l.:""i:U." u....1.. l.: ':;mW!""I!L!IIM'f7'''br!''R'· ·''!'!N3:\..1-...~~~:~S$i~''-~2· 


IrnJ J'm,'dn" (J 

11 (' 111 No. 
01.01.06. 

01 0 1.06.01 

01 0 1 06 03 . 

01010604 

1'.5. 

9 .3. 

9 .5 

96 

WOl'k D('sniPtion 
ASPHALT PAVEMENT 

Placmg ofbHummous bast:: course BNS 22sA (BLt60) consls tmg of 

stone al.!.!.!rcgate 
d=­ 8 em 
d= 8+8= 16 em 
Placmg of 4 cm thick wearing course made of skeleton mastic asphalt 

SMA lis 
Placing of 6 cm thick we..'\ring course made of asphalt concrete AS II . 
Shoulder shall be stabi lized at lower pavement side 
d=6 cm 

Unit 

m' 
m' 

m~ 

Illl 

TOTAL ASPHALT PAVEMENT: 

01.01.08. 
01 01.07.01. 12.6.7. 

ROAD EQlI IPMENT 
Procurement and installation of 1.5 tl1 hi gh road fence made of 
1!.alvamzed mesh on poles of 40x40 mill stecl boxes 111' 

TOTAL ROAD EQUIPMENT: 

Quantity Unit PI'jc(' T ot;tl 

17.719.00 800.92 14 .191.50 1.48 
53.509.00 1.601.85 85.713 ,391.65 

7 1.227.00 635 .02 45 ,230,569.54 

529.00 658.99 348,60571 

145.484.068.38 

6.68 1.00 958.53 6,403 .938.93 
6.403.938,93 

01,01, S UMMAR I' -lIlGHWA I' ALIGNMENT 

01 01.0 1 PRELlM1NARY WORKS 14,766,148,66 

01.01.02. EARTH WORKS 49,265,917,02 

01.01.03. DRAINAGE AND DEWATERING 32.092,503,59 

01.01.04. SUB-BASES 88,172,805,75 

01.01.05. SUPERSTRUCTURE 12,992.972.85 
01.01.06. ASPHALT PAVEMENT 145,484,068.38 

01.01.08. ROAD EQUl PMENT M03,938.93 

SUB-TOTAL 349.• 178,355.1'8 
Unforeseen work 5% of sub-tota l) I ,458917.76 

TOTAL HIGHWAY ALIGNMENT (01.01.): 
- ---- ­

366,637,272.94 

01.02. "PREDEJANE" GRADE-SEPARATED JlINCfION 
Item No, T .S. \Vol'k Descl'intion Unit uantitv Unit Price Total 

PRELIMINARY WORKS01.02.01. 
01.02.01 01. 2.1. Geotechnical investi lations lumo sum 1,2 16.589.34 1,2 16,589.34 

01.0201.02. Removal of bushes and trces Km' 3.35 2.5 16.312.29 8.429.646.1712.4. I I I T
a) euttmg bushes up to 010 em. 11 720 m1 


b) cutting bushes 0 1 0 - 025 em: 17570 mJ 


e) CU lling trees 01 0 - 020 cm: 3405 pcs. 

d) cutt ing trees 020 - 040 cm: 1702 pes. 

c) uprooting stumps 010 - 020 cm: 3405 pcs. 

n uorootin l stumps 020 - 040 cm' 1702 Des


I 2.5. Demolition of build in 's m' 956.00 4.258.06 4.070,705.361 

0102.01 04. 2.6. 
01 02.01 03 . 

Fimshin' of the existin! oavement ml 508.00 202 .76 103.002.08 

01.02.01 05. 2.7. Demolition of th e exist in~ pavcment I m' 95.00 160.37 15.235.15 
TOTAL PRELIMINARY WORKS: 13 835.1 78.1 'UI EARTHWORKS01.02.02. 

Bulk excavation and transport (including topsoil slrippmg and 

stockpilin g, cxcava tion ofsoi l of low bearing capaci ty, topsoiling and 

I!rassing) 

- Excavation in III and IV category soi l with loading, transport and 

unloadin.c. of material from the excavat ion or borrow pit 


01.02.02.01. 3.2. 

- up to 60 m m' 1,003.00 50.69 50.84207 1 

- un to 500 III m' 3.984.00 76.50 304.776.00 

-1 000m-3000m I m' I 99.503 .00 - , 86.63 8.619.944.89 

I I I I 

Subsoil finishin' m' 43,820.00 j 26.73 j 1. 17 1.308.62.j01.02.02.02. 3.3. 
Construction of embankment (including topsoi l stripping, construction 

of stepped side cuts , shoulder centra l part, leveling, topsoiling and 

I!rassinl! of embankment s looes ) m' I 104,490.00 I 8 1.11 8.475.183.90 

a) topsoil stripping: 10642 mJ 


b) surp lus topsoil : 4653 mJ 


c) stepped side cuts: 656 m1 


d) shoulder ccntra l part . 9 15 m' 

c) lopsoiling of s lopes: 23500 m1 


01.02.02.03 . 3.4. 

otopso il ing and grassing of shoulders : 6433 ml 

Ill) linin I with stone the cmbankment s lopcs: 803 mJ 


Wed·es next to structures m' 938.00 628.57 589.598.66 0 1.02.02.04. 3.5. 
01 .02.02.05. 3.8. Monitoring instruments 

I(soil sett lement I.!a u 'CS, inclinometers, niezometers) Ilumo sum 6.082,946.69 6,082.946.69I 1 
TOTAL EARTH WORKS: 1 25 294 600.81 

01.02.03. 
01 .02.Q3 .0 1. 4. 1. 

.:.:. 

0 1.02.03 .02. 4.3. 

DRAINAGE AND DEWATERING 
Drainage and dewatering of road base 
- Excavation m' 14.00 492.17 6.890.38 

- Procurement and laymg of plastic half-perforated drain pipes for 
drainage of sub grade and centra l reserve. Pipcs shal l be laid onto 5- 10 

cm thick laycr of clay or lean concretc. 

H11~QI: Filling of drainage channels Wilh filter ",alerial· sandy grave l malerial 

m' 14900 1,00553 149.82397 

or chippin gs of \ -6 cm in size, includ ing fining of fat clay plug in the 

drain oi e Ill I 14.00 2.076 .50 29.071.00 

I~rainage cha nnels 
- Excavat Ion m' 528.00 492.17 259,865.76 

- Procurement and installation of drain channels for controlled water 

draina!."!c down th e embankment s lone m' 246.00 I 874.66 461.166.36 

TOTAL DRAINAGE AND DEWATERING: 906.817:47 

5761733 

a7N,i(j}]
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lu"mNo. T T.S. 

01.02.04. I 

01.020401. 61 
01 .02.0402 AS-34 

additiona l 
specIfications 

Wo,-k DeSCTiption Unit uantity Unit Price Total 
SUB-BASES 
Sandy ·ravel matenals - rollin,g sub- trade layer m' 23 .71300 289.40 6.862,54220 
Procurement and placmg 0(0/63 mill crushed stone as rolled sub-base 

of pavement structu re. Broken slone layer shall be placed onto finished 

subgrade accepted by the Engineer. Stone of thi s size shall meet 
reQUIrements ofSRPS U E9.020 
.. d=- l:1 elll m' I 22700 I 121 66 I 27.616,82 1 

m' 804 00 21290 171 . 171.60J • d- 30 em 
01 02.04.03 62 (Placing and rolling the sub-base 0(0/31 .5 nun crushed s tone onto rolled 

subgrade accepted by the Engineer. Rolling shall be performed until 

even surface is achieved according to designed gradIents and cross falls 

with to lerance of ± I cm 
• d= 18 em 

• d- 20 cm 
• d- 30 em 
• d- 34 el11 

m~ 

Ill! 

m' 
rn' 

TOTAL SUB-BASES: 

01.02.05. SUPERSTRUcrURE 

2.583 .00 
880.00 

17,265.00 
333 .00 

r~ 

127. 19 
13733 
21290 
233. 18 

328,531.77 
120.850.40 

3.675.718.50 
77.648.94 

1I.264,080.23 

01.02.05.0 1. 7, I. Ver cs curbs and refabricated elements 
• curbs 18/24 m' 

• curbs 20130 m' 
01.02.0502 7.2 Gutters 90 em m 

TOTAL SUPERSTRUcrURE: 

1.47004 1.323.036,00 
2.041.47 587.943 .3 6 
2.384.33 996,649.94 

2,907,629.30 
01.02.06. ASPHALT PAVEMENT 

01.02.06.01. 9.3 Placing of bituminous base eourse BNS 22sA (Bi t 60) c.onsisting of 
sto ne aggre~ate 
• d=8 cm 406,867.36 

• d- \O cm 9.281.12143 
01.0206.02. 9.3. Placmg of bituminous base course BNS 22A (Bit 60) consisting of 

stone aggre.ll.ate 
• d=6 em m1 2.250.00 603 .68 1.35 8.280.00 

01.02.06,03 . 9.3. IPlac ing of bituminous base course BNHS 16 consisting of stone 

al.!..gre~atc 

• d=6 em m' 227.00 610. 14 138,501.78 
0 1.02.06.04. 9.6, 

IPla cing of wearing course made of asphalt concrete AS 11 5 (Bi t 60) 

• d=4 em 	 m 1 508.00 435.94 221,457.52I I I I 
• d- 6 cm 	 J m' 1 9.247.00 1 658.99 1 6.093.680.53 

TOTAL ASPHALT PAVEMENT: 17,499 908.62 
01.02.07. TCONCRETE PAVEMENT 

01.Q2.07,0 1. 10. 1. Pavement made of MB 40 concrete 22 cm thick m' 2.250.00 4.014.75 9.033.187.50 
TOTAL CONCRETE PAVEMENT: 9,033,187.50 

T 
01.02.08. STRUcrURES, CULVERTS 

01.02.08.01. 11 .3. Sut."lll slab-top and pipe culverts 
01.02.08,02. 11. 3 - Excavation m' 829.00 405.53 336,184.37.1 
01.02.08.03 . 11.3 1- Bcd of sandy gravel materials, 20 cm thick - price includes 

procurement and placing of sandy gravel material under the pipes. 
I 

01 .02.08.04. 11.3 
01.02.08.05. 11.3 

m' 80.00 1.267.28 101.3 82.40 
- Concrete work MB 30 rn' 294.00 7,235.95 2, 127,369.30 
IPrefabricated concrete pipe cu lverts: 
- 01000 mm m' 48,00 24,331.79 1. 167,925,92 
- 01600 mm m' 45.00 45.042.38 2.026.907.10 
- 02000 mm m' 47.00 70,275.55 3,302.950.85 

01.02.08.06. 	 11.3 1- Waterproofing of lOp su rfaces of pIpe culverts WIth two paper layers 
and three coalS of bitumen so lution over bituminized paper. Paymcnt 

I.2C[ 1 012 Qf unfQld!:;d area . m' 758.00 861.75 653 .206.50 
01.02.08.07. 	 11.3 1- Construction of20 em thick paving made ofbrokcn stonc onto 10 cm 

thick sand layer with infill of 1:3 cement mortar mix near culverts. 
P. ent r 1 m2 ffini h avin 	 139.548.08 

9,855.474.52 
01.02.09. ROAD E UIPMENT 

01.02.09.01. 12.6,7. Procurement and installation of 1.5 m high road fence made of 
a lvanized mesh on 2.250,390.75 

-- -	 - - - --- -- _._---­

01.02. SUMMARY - "PREDEJANE" GRADE-SEI'ARATED JUNCTION 

01.02.01. PRELIMINARY WORKS 

01.02.02. EARTH WORKS 

01.02.03. DRAINAGE AND DEWATERING 

01.01.04. SUB-BASES 

01.02.05, SUPERSTRUCTURE 

01 .02,06. ASPHALT PAVEMENT 

01.02.07. CONCRETE PAVEMENT 
01.02.08. STRUcrURES CULVERTS 
01.02.09, 	ROAD EQUIPMENT 


SUB-TOTAL 

Unforeseen work 5% of sub-total) 


TOTAL "PRED£JANE" GRADE-SEPARATED JUNCTION (01.02./: 

2,250.390.75 

- - " " )~'.I, {i
13,835,178.10 

25,294,600.81 

906,817.47 

11,264,080.23 

2,907,629.30 
17,499,908.62 
9,033,187.50 
9,855,474.52 

2,250,390.75 

92,847,267.30 
4,642,363.37 

97,489,630.671 

.:-~ 
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01.03.05. Dt'lour of 1\1 I road 
Itt'lII No. T.S. 

01.03.05.01. 
01.03 .05 0 1 01 2.1. 

0 1 03.050 1.02 

01.0305.01 03. 

0 1 03 .05.0104. 

01.03.05.02. 
01.03.05.02.01. 

0 1.0305.02.02. 

01.03.05.0203 

0 1.03.05.0204. 

01.03.05.03. 
01.03 .05.0301 

01.03.05.04. 
01.03.05.04.0 I. 
0 1.0305.04.02 

01.03.05.04.03 . 

2.4. 

26. 

2.7 

3.2. 

3.3 

3.4. 

3.5. 

4.3. 

6. 1 
6.2 

6.2 

\V ol·k ()(-s(Tintion 
PR ELIMI NA RY WORKS 
Gco lCchnical investigations 

Remova l of bushes and trees 
a) cuttmg bushes up to 01 0 em; 2015 m2 

b) c llttlnH bushes 010 - 025 cm, 2475 m2 

cl cutting trees 010 - 020 cm 495 pes 
d) Cuttlllg trees 020 - 040 em 248 pcs 
e) uprootLll .~ stumps 010 - 020 enl' 495 pes

In uorootinll. stumps 020 - 040 cm: 24~s. 
FlIlIshmg of the eX istin g pavement 

DemolitIOn of the existing pavement 

Unit 

lump sum 
Kill' 

m' 

In ' 

TOTAL PR ELIMINARY WORKS: 

EARTHWORKS 
Bulk excavation and transpon (lTIcluding topsoil strippmg and 

stockptling, excavation of soi l of low bearing capacity, topsoiling and 

I!rassin1!.) 
- Excavation 111 mand IV c.1tegory so li With loadmg, trans pOll and 

unloadml.l ofmatenal from the excavat ion or borrow 011 

- up to 500 m m' 
a) topsoil s tnppmg 3291 Ill ' 

b) surplus topsoi l: 139 1 Ill' 
-3000Tll- SOOOm m) 

- Excavation III V and V1 ca tegory sod with loading. transport and 
unloading of ma terial from the eXc.1Va tlon or borrow Oil 

- 3000 - 5000 m m' 
Subsoil fll1lshing 

Construcllon of embankment (mcludlllg topsoil stripping, construction 

of stepped side cuts, shoulder cen tral part. leveling, topsoi lmg and 

massimt of embankment slooes ) 
b) shoulder central pan· 388 m' 
c) topsodmg of slopcs ' 7094 m 1 

d) topso ll lllg and grassinp, of shoulders 2403 m1 

c) lin in~ ....-ith stone the embankment s looes: 2137 mJ 

Wedges next to s tructures 

m' 

m' 

m' 
TOTAL EARTH WORKS: 

DRAINAGE AND DEWATERING 
Drainage channels 

QUlHllil)' U llil Pri c(- T otal 

- Excavation m' 690.00 405.53 279.815.70 1 
TOTAL DRAINAGE AND DEWATERING: 

SUB·BASES 
Sandv gravel ma terials - plac ing sub~rade laver 
Procurement and placing of 0/63 mm crushed stone as ro lled sub- base 

of pavement structure, Broken s tone layer sha ll be placed onto finished 

subgrade accepted by the Engineer, Stone of th is size sha ll meet 

reQUirements ofSRPS UE9.020, 
• d=30 Clll 

Placing and rolling the sub-base of 0/31 .5 mm crushed s tone onto ro lled 

subgrade accepted by the Engineer. Rolling sha ll be performed until 

even surface is achi eved according to designed gradients and crossfa lls 

wi th tolerance of± I Clll . 

m' 

m' 

1.4 5 

76000 

4.525.00 

10.301.00 

6.355.00 

19.912.00 

4.781.00 

10.301.00 

1.004.00 628.57 

279,815.70 

13.121.00 

16,130.00 

• d=20 cm m1 10, 175.00 

01.03.05.05. SUPERSTRUCTURE 
01.03 .05.050 1 7.2. Procurement and placing of 90 cm concrete gutters 

01.03.05.06 
01.03 .05.06.01 

01 .03.05.06.02 

01.03.05.07. 

01.03.05.07.01. 

01 .03.05.0702. 

01.03.05.07.03 

01.03.05.07.04. 

01 .03.05.07.05. 

9.3. 

9.6. 

11.3. 
11.3 

11.3 

11.3 

11.3 

11.3 

TOTAL SUB·BASES: 

m' 989.00 2.384 .33 2.358. 102.37 
TOTAL SUPERSTRUCTURE: 

ASPHALT PAVEMENT 
Placing of bituminous base course BNS 22A (Bi t 60) consisting of 

stone aggre1l.ate 
• d=8 cm 

Placing of wea ring course Illade of asphalt concrete AB lI s (B it 60) 

• d=4 cm 

m' 

m' 
TOTAL ASPHALT PAVEMENT: 

STRUCTURES, CULVERTS 
Small s lab-top and pipe culvel'1s 
- Excavation 

- Bed ofsJlldy gravel materia ls, 20 cm thick - price mcludes 

procurement and placing of sandy grave l ma teria l under the pipes. 

Concrete work. MB 30 

Prefabricated concrete pipe cu lverts : 

·01600mm 
- Waterproofing of top su rfaces of pipe cu lvens 

m' 

m J 

m' 

m' 

m' 
TOTAL STRUCTURES, CULVERTS: 

9,240.00 

10.186.00 

2,828.00 

66.00 

282.00 

145.00 

831.00 

405.52978 405.529.78 
875.678.89 1,269.734.39 

III 52 84.755.20 

16037 725.674.25 

2,485,693.62 

138.25 1,424.113.25 

182.48 1.159.660.40 

202.76 4.037.357. 12 

26.73 127.796.13 

81. 11 835,514. 11 

63 1,084.28 I8,215,525.29 

289.40 3.797.217.40 

212.90 3,434.077.00 

137.33 1.397.332.75 

8,628,627.15 

2,358,102.37 

800.92 7,400,500.80 

456.22 4,647.056.92 
\2,047,557.72 

405.53 1,146.838.84 

1,267.28 83.640.48 

7.235.95 2,040537.90 

45,042.38 6531,145. 10 

861.75 716.114.25 

10,518,276.57 

~ 
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01.0.1.05. /Jetour(J MI ro(ld 

01.03 OS 0 1. PRELIMINARY WORKS 

01.0305.02 EARTH WORKS 

01.0305.03 . DRAI NAGE AN D DEWATERING 

01.03 .05.04. SUB·BASES 

01.0305.05. SUPERSTRUCTURE 

01.0305.06. ASPHALT PAVEMENT 

0 1 0305.07. STRUCTURES, CULVERTS 

2,485,693.62 

8,215,525.29 

279,815.70 

8,628,627.15 

2,358,10237 

12,047,557.72 

10,518,276.57 

TOTAL Detour ()l~1f-' rQad (OI.03.0.q: 
- ­ - - I 44,533,598.42 

01.03.06. Dt'loul" oflocal,"o:ld No.4 
It em No. T.S. \VOI"k Descl"j lion 

01.03.06.01. 
0 1.03.06.01.01. 2 1. 
01.03 .0601 02. 2 .4 . 

01.03.06.02. 
01.0306.02.0 1. 3.2. 

01 .0306.02.02 3.3 

0 1.03.06.02.03 3.4. 

01.0306.02,04 35. 

01.03.06.03. 
01.03.06.03 .01. 4.3 . 

01.03.06.04. 
01.03 .06.04.01. 6.1 

01 .03 .06.04.02. 6.2 

01.03.06.04.03. I 6.2 

01.03,06.05. 
01.03.06.05.01. 7.2. 

01.03.06.06. 
11.3 . 

01.03.06.06.01. 11.3 

0 1.03 .06.06.02. 11.3 

01.03.06.06.03 . 

01.03 .06.06.04. 

11.3 

11.3 

01.03.06.06.05. I 11.3 

PRELIMINARY WORKS 
Geotechnica l investi ·ations 
Removal of bushes and trees 
a) cu llIng bushes up to 0 10 em: 382 m~ 

b) cutting bushes 0 10 - 025 em" 468 m l 

c) CUt!llIg trees 0 10 - 020 em: 93 pes 
d) cutting trees 020 - 040 em: 46 pes . 
e) uproolin~ stumps 0 10 - 020 ern: 93 pes . 
t) u!2rootin~ stumQs 020 - 040 em 46 ECS I 

TOTAL PRELIMINARY WORKS: 

EARTHWORKS 
Bulk excavation and transport (including topsod st rippin g and 

stockpiling. excavation of soil of low bearing capaci ty. topso iling and 

l!.rassin1!.) 
- Excavat Ion in rn and TV category soi l with loading. transport and 

unloading of material frolll the excavation or borrow pit 
- up to 60 m 

a to soi l st ri in 513 mJ 

- 500 111- 1000 III 
a) surplus topsoil : 319 m} 
Subsoil fini shing 

Construct ion of embankment (including topsoil stripping. excavation of 

stepped SIde cuts, shoulder central part, leve ling, lopsoiling and 

urass in ll of embankmcnt s lopcs) mJ 

b) shou lder centra l parI. 22 m l 


c) topsoi ling of s lopes: 675 111l 


d} topsoi ling and grass ing of shoulders: 295 1111 


IWed es next to structures Ol' 

TOTA L EARTH WORKS, 

IDRAINAGE AND DEWATERING 
Draina 'e channels 

- Excavation m' 

- LinIng of channels WIth prefabricated elements ofl\fS 30 concrete 


onto 5 CIll thick sandy .gravel bed. m' 

TOTAL DRAINAGE AND DEWATERING: 

SUB-BASES 
IsandYgravel materials - placing subgrade layer 


m! 
 I 
1Procurement and placing of 0/63 mm crushed stone as rolled sub-base 

of pavement structure. Broken stone layer sha ll be placed onto finished 

subgrade accepted by the Engineer. Stone ofthi5 size sha ll meet 

reQuirements of SRPS U.E9.020. 
• d=20 cm Ol ' 

IPlacing and roiling the sub-base of 0/31.5 mm crushed s tone onto rolled 


subgradc accepted by the Engineer. Rolling sha ll be performed until 


even surface is achieved according to designed gradients and crossfa lls 


wllh tolerance of ± I cm. 

• d= 15 cm I m' I 

TOTAL SUB-BASES: 

TSUPERSTRUCTURE 
IProcurement and placing of70 cm concrete gutters 70 cm 

m'I I 
TOTAL SUPERSTRUCTURE: 

STRUCTURES, CULVERTS 
Small slab-ton and viDe culverls 
- Excavation 

I ml I 
- Bed of sandy gravel materials, 20 cm thick - price includes 

procurement and placmg of sandy gravel matena l under the pIpes. 
m' 

Concrete work, MB 30 
tn' 

Prefabricated concrete pipe cu lverts : 
- 0400 mm ol' 

ol' 

1- Waterproofing of top surfaces of pIpe culverts 
m' 

-01000mm 

TOTAL STRUCTURES, CULVERTS: 

Tolal 

86, 17508 l, 
237.815.84 

323,990.92 

36,0 12.84 

137, 135.29 

40,736.52 

2.027.00 81.11 164.409.97 

25,771.37 

404,065.99 

13.00 405.53 5,271.89 

50.00 3,511. 52 175.576.00 

18.0,8,17.89 

1.697.00 289.40 491.111.80I I 

1.340.00 137.33 184.022.20 

11 5.980.801 

791,114.801 

1,040.00 I 111.52 J !:;;. 
L ~~~ 

~. 

180.00 1.992.63 358,673.40I I 
358,673.401 

35.00 I 405.53 I 14,193 .55 

4 .00 

13.00 

10.00 

1.267.28 

7,235 .95 

4 ,663.59 

5,069.12 

94.067.35 

46,635.90 

8.00 

30.00 

24,331.79 

861.75 
... ' 

194.654.32 

25.852.50 

380,472.74 
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01.01.06. SUMMAR ), - IJewur (J local rOllll No.4 

01030601 PRELIMI NA RY WORKS 

0 1 030602 EARTH WORKS 

0 1.030603 DRAINAGE AND DEWATERING 

01 030604 SUB· BASES 

01 030605. SUPERSTRUCTURE 
0 1 03 .0606. STRUCTURES. CULVERTS 

323,990.92 

404.065.99 

180.847.89 

791,114.80, 

358,673.40; 

'. 380,472.74 1 

TOTAL Detour o[/oc(ll rQad N(I.4 (O I.03.06.~ : I 2,439,165.74' 

01.03.07. DrtoUi' of loc;tI" oad No.5 
Ilem No. T.S. 

01.03.07.0 1. 
01 03070101 
01 .03 .07.01.02 

0 1.03.07.02. 
01.03.07.0201. 

01 03 .07.02.02. 
0 1 03.0702.03 . 

0 1.03.07.03. 
0 1.03 .0703 .01. 

0 1.03.07.04. 
01.03070401 
0 1.03 .0704.02. 

01 .03 .07.04.03 

0 1.03.07.05. 

01.03 .0705.01. 

2 I. 
2.4 

3.2. 

3.3. 
3.4. 

4.3. 

6.1 
6.2 

6.2 

IU. 
IU 

W O"k Descl' iplion 
PR ELI M INA RY WORKS 
Geotechnical investi~atlons 
Removal of bushes and trees 
a) cutting bushes up 10 01 0 em. 90 01 1 

b) cutt i n~ busht.'S 0 10 - 0 25 em: 110 011 

c) cUlling trecs010-020 em: 22 pes. 
d) cutting trecs 020 - 040 cm: II pes. 
c) uprooting Slumps 0 10 - 020 em 22 pes 
10 uprOOllllg stumps 020 - 040 cm II pes 

Unil 

lump sum 
"'m' 

TOTAL PR ELIMI NARY WO RKS: 

EARTHWORKS 
Bulk eXCcwation and transport (including topsoil stripping and 
stockpiling. excavation of so il of low be.'lring capacity. lopsoi ling and 
u. rassinl.!.} 
- Excavati on III J1I and IV c3 tegory so il with loadlllg, transport and 
unloadmA of material from the excava ti on or borrow Pit 
- 5OO m - IOOOm 
a) topso il stripping: 3 18 mJ 

b) surplus topsoi l: 261 111 1 

c) topso ih n ~ and l!rassinu. of shoulders 286 ml 

Subsoil fini shing 
Construction of embankment (including topsoil stripping. excava tion of 
stepped side cuts. shoulder centra l part. leveling, topsoiling and 
i!.rass insr of embankment SIODCS) 

b) shoulder central part : 36 m} 

I11 J 

m1 

m' 

TOT AL EARTH WOR KS: 

LDRA INAGE AN D DEW ATE RI NG 
Drainage channels 
- Excavation IllJ 

TOTAL DRAINAGE AND DEWATERING: 

SUB· BASES 
Sandy gravel materia ls - placin g subgrade laver 
Procurement and placmg of 0/63 mm crushed stone as ro lled sub-base 
of pavement structure. Broken slone layer shall be placed onto finished 
subgrade accepted by the Engineer. Stone of this size sha ll meet 
reoUirements ofSRPS U E9.020 

• d=20 em 
Placing and rolling the sub-base of 0/31.5 mm crushed stone onlO ro ll ed 
subgrade accepted by the Engineer. Rolling sha ll be performed unti l 
even surface is achieved according to designed gradients and crossfalls 
with tolerance of ± I cm. 

• d=15 em 

m' 

m' 

m' 
TOTAL SUB-BASES: 

STRUCTURES, CULVERTS 
Sma ll slab-lOP and pipe culvtl'ts 
Prefabricated concrete pipe culverts: 
- 0400 mm m' 

TOTAL STRUCI'U RES, CULVERTS: 

01.01.07. S UMMA R Y - J)etour o f/veal rbod No.5 

01.03.07.01 . PRELlMlNARY WORKS 

01.03.07.02. EARTH WORKS 

01.03.07.03. DRAINAGE AND DEWATERING 

01.03 .07.04. SUB·BASES 

01.03 .07.05. STRUCTURES, CULVERTS 

TOTA L Detour of/oeal road No.5 (01. 03.0 7. ): 

0 1.03.08. Detour of local r oad No.6 
hem No. T.S. 

0 1.03.08.0 1. 
01.03 .08.0 1 0 1. 
0 1.03 .08.0 1.02. 

2. 1. 
2.4. 

PRELIMINARY WORKS 
Geotechnical i nvesti{~alions 

Removal of bushes and trees 
a) cuttlll,A bushes up to 01 0 cm: 54 m1 

b) clltting bushes 0 10 - 025 em: 66 m! 
c) culting trees 010 - 020 cm: 13 pCS. 

d) cutting trees 020 - 040 crn ' 6 pcs. 
e) uprooting stumps 010 - 020 em 13 pes. 
10 uprootin'-t slumps 020 - 040 cnl' 6 pes 

l u~sum 

Km' 

TOTAL I' RELIMI NARY WOR KS: 

\Vol'k Desc l'iption Unil 

Q uanfil\' Unil PI' ice 

60.829.47 
020 281.954.72 

34600 8663 

113 .00 26.73 

1 00 12,774.19 

49.00 405.53 

833.00 289.40 

770.00 162.22 

574.00 111.52 

23.00 4.663.59 

uantity Unil Price 

60,829.47 
0.20 162,637.72 

I 

I ' 

Total 

60,829.47 
56,390.94 

11 7,220.41 

29,973.98 

3.020.49 

12,77419 

45,768.66----, 

24 1,070.20 

124,909.40 

64.012.48 

429,992.08 

107.262.57 

107,262.57 

11 7,220.41 

45,768.66 
19,870.97 

429,992;08 

107,262.57 

720,114.69 

Tota l 

60.829.47 
32,527.54 

93,357.01 

~ 
~ 
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lIemNo. T T.S. WOI'k De-suiolioll Unil 

01.03.08.02. I EARTH WORKS 
0103080201 32 Bulk excavation and transport (including topsoil stnpping and 

stockpiling. excavation of so il of low beanng capacity. topsoillng and 
I!raSS IIH!) 
- Excavation in III al1d IV category soi l with loading. transport and 
unloading of material from the excavation or borrow pit 
- up to 60 III m' 
a) topsoil stnpj)1I1g 240 m' 
- 500 m - 1000 m m' 
a) surp lu s topsoil 199 m l 

01030802.02. 33 . Subsoil fll115hil1 • mZ 

01.030802.03 . 34. Construction of embankment (including topsoil stripP1l1g. excava ti on of 
stepped side cu ts, shoulder central part. leveli ng, lopsoi ling and 

[!raSS111S! of embankment s looes) m' 
b) shou ld er centra l part · 12 Ill ' 
c) topsoilll1.L\ of s lopes 10 mJ 

d) topsoillll g and "'rassin • of sho uld ers 194 m~ 
01.03.08.02.04. 3.5. Wed .cs next to structures m' 

TOTAL EARTH WORKS: 

01.03,08.03. DRAINAGE AND DEWATERING 
01.03.08.03 .01. 4.3. Drainage channels 

- Excavation 

01.03.08.04. SU B-BASES 
0 1. 03.08.04.01. 6. 1 Sandy grave l materials ­ laci n' sub .rade laver 
0 1.03 .080402. 6,2 Procurement and placing 0[0/63 mm crushed stone as rolled sub-base 

ofpavemcnt struClllre. Broken s tonc laycr sha ll be placed onto finished 
subgrade accepted by the Engin(.'er. Stone of lhis size shall meet 
reOUirements of SRPS U E9.020. 

• d=20 em Illl 

0 1. 03 .08.04.03. I 6.2 IPlacing and rolling the sub-base of 013 1 5 111m crushed s tone onlO rolled 
subgrade accepted by the Engi neer. Rolling s hall be performed until 
even surface is achieved according to designed gradients and crossfa lls 

wi th to lerance of ± I cm. 
I• d= IS cm on ' 

TOTAL SUB-BASES: 

01.03,08.05, I STRUCTURES, CULVERTS 
11.3 . Sm,, 11 s lab-I oo and oioe cul\,('I'ls 

01.03080501 11.3 - Excavation m' 
0 1 03080502 11.3 - Bed of sandy gravel materials. 20 cm thi ck - price mcludes 

procurement and placing of sa ndy gravel materia l und er the pipes. 
m' 

01.03 .08.05.D3 . 11.3 Concrete wo rk. MB 30 Ill ' 

01 .03 .08.05.04. 11.3 Prefab ri cated concrete pipe culverts: 
- 01000 mill "" 

01.0308.0505 II 3 - Watcrproofm' of top surfaces ofp1pe culverts m' 
TOTAL STRUCTURES, CULVERTS: 

01.03.08. SUMMAR)' - DClollro local road No.6 

01.03 .08.0 1. PRELI MINARY WORKS 

01.03 .08.02. EARTH WORKS 

0 1. 03 .08.03 . DRAINAGE AND DEWATERING 

01.03.08.04. SUB-BASES 

01.03 .08.05. STRUCTURES. CULVERTS 

TOTAL Delour oUoeal road No. 6 (OI.03.08. ~: 

Quantity 1 lInil Price 1 Total 

81.00 81.11 6.56991 

28200 86.63 24,42966 

598.00 26.73 15.984.54 

363 .00 81.11 29,442.93 

41.00 T 628.57 T 25,771.37 

~ 102,198.41 

10,543 78 

10.543.78 

379.40340 

645.00 137.33 88.577.85 

I 540.00 1 111. 52 L 60.220.80 

528.202,05 

20.00 405.53 8, 11 0.60 

4.00 1,267.28 5.069.12 
14 .00 7.235.95 101303 .30 

8.00 24331.79 194.654.32 
30.00 861.75 25.852.50 

,334,989,84 

' 93,357•0 1 

lO,2,198-.41 

10,543,78 

528,202,05 

334,989,84 

1,069,291,09 

01.03. SUMMARY - LOCAL ROADS 

0 1.03.05. DETOUR OF MI ROAD 

01.03.06. DETOUR OF LOCAL ROAD NO.4 

0 1. 03.07. DETOUR OF LOCAL ROAD NO. 5 

01 .03.08. DETOUR OF LOCAL ROAD NO.6 

SUB-TOTAL 


Unfo reseen work 5% of sub-total 


TOTAL LOCAL ROADS (01,03,/: 

01.04. PIPE CULVERTS 

J:'
44,533,598.42 

2,439,165,74 

720,114,69 

1,069,291,09 

48762,169,95 
2,438,108.50 

51,200,278.45I 

Hem No. T.S. WOI'k DescriPlion Vnil uanlih' Vnil PI'icc TOlal 

01,04.01. EA RTHWORKS 
01.04.01.01. 3.5. Wedges next 10 structures m' 3,175.50 628.57 1,996,024.04 

TOTAL EARTH WORKS: I 1,996,024'04 

STRUCTURES, CULVERTS01,04.02. 
Small slab-top and pipe culverts0 1.04.02.0 1. 11.3. 

01.04.02.02. - Excavation in III and rv category soil for culverts 
a) 30% hand excavation 

11.3 
1.4 14,306.80 

b) 70010 mechanical excavation 

2,790.00 506.92 m' 
405.53 2.640,000.30 

a) demolition of the existin ~ oipes/structure . 
m' 6.510.00 

868.357.44 3,9 11.52 m' 222.00 
01.04.02.03 . - Bed of sandy gravel materials, 20 cm thick - price includes 

procurement and placing of sa ndy gravel material under the pipes. 
11.3 

325.690.96 Ill' 257.00 1.267.28 

5811733 
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Itt'm No. T .S. W OI'k Dt'sc liP! ion Unit u:1nt ity Unit Price T OI:!I 
0104 02.04 II ) - Concrclc work . MB 30 Ill' 94600 7.23595 6,845 ,208.70 
01 04.02 05 11.3 Prefabricated concrete I2ip~ culverts 

-01 600 mm m' 41250 45.042.38 18.579.981.75 
- 02000 mm 01' 77.00 70.27555 5.411 .217.35 

01.04 02 06 II 3 - Waterproofing of top surl'<l ccs of pipe culverts \-VIlh two paper layers 

and three coats of bitumen solullon over bHunumzed paper. Payment 
Iper I m! of unfoldc-d 1m::a . m~ 2.889.00 861 75 2.489,595.75 

01040207 II 3 - Construction of20 em thick pav1I1g made of broken stone onto 10 em 

thick sand layer wi th infdl of 1:3 cemcnllllortar Illix ncar culverts. 

Pavl11Cnll1CI I m l of finished oavl!l.!L. ml 100.00 2.847.92 284,792.00 
01040208 II 3 - ProcuremcllI and fill I nQ, of metallic gra lmgs on manholes I ~ 3.00 12.001 84 36.005.52 

TOTAL STR UCTUR ES, CU LVERTS: 38,895,156.57 

0 1.04. SUMMARY · PIP E CU LVERTS 

01 04.01 EARTH WORKS 

0104.02 STRUCTURES. CULVERTS 

SUB-TOTAL 
Unforeseen work (5% of sub-to~ 

1,99.6,024:114 

38,895,156,57 

,40.891 , 180.61 
2;044,559.03 

TOTAL PIPE CUIY ERTS (01. 04.): ,42,935,739.64 

0 1. SUMMA RY - ClVI L ENGINEERING DESIGN 

0101 HIGHWAY ALIGNMENT 

01 .02. "PREDEJANE" GRADE-SEPARATED JUNCTION 

01.03 . LOCAL ROADS 

01.04 PIPE CULVERTS 

366,637,272.94 

97,489,630.67 

51,200,278.45 

42,935,739.64 

TOTAL CI Vil. ENGINEERIN G DESIGN (01./: I 558,262,92J .69 

02.11 1. STORMW AT ER SE W AGE SYSTEM 

Item No. WOI'k Descl'illtion 

85 112.01. Geodetic marking the route 

8.5. 112. 02. Ml!chanica l and hand trench cxcavalion 10 III and IV category soi l for 

placlnAof sewers in the road structure 
0-2 m 

mechanical excavation (90%) nl 
hand excava tion (1(010) m '\ 

8.502.01.03 4.4 1.2 Placing of sand arou nd pipes nr' 

8.5.02.01.04. 4.4.1.2 fi ll ing tranches above pipes with gravel . m~ 

8.5. 112.01.05 4. 1.2. Fil ling of drainage channels with filter material 01-' 

8.5.02.01.06. 4.4.1.2 Tra nsport of the escavated materia l 01' 

8.5.02.01 .07 4.4.2 PumplOg water from the trench Lump sum 

8.5.1/2.01 .08. 11 . 1.6 Procurament and laying of rubber mat below the pave road 01 
, 

8.5.1/2 .01.09. 4. 1.3.4 4.4.6 -Procurament and laying of plastic ha lf-perforated dra in pipes for 

subgrade and median drainage 
-0 11 0mm 01' 

85.112. 10. 4.4.6 . IProcurement. transport, distr ibution a long the trench and assembly of 
sewer pipes in the trench 

0 160 mm PVC SNS (gully connccuons) 01' 

8.5.1/2.11. 4.4.7. IProcurement, transport. distribution a long the trench and assembly of 

sewer oipes in the trench. 

o 300 m Ol PEHD SN8 class 01 ' 

0400 mm PEHD SN8 class 01' 

8.5.112. 12. 4. 1.3.6 Cast iron covers pes . 

0600 mm gulter gratmg pes. 

8.5.1/2.13. 8.5. 112. 13. Cast iron rungs pes. 

8.5.1/2.14. 8.5. 112. 14. Strcct gutters with grat ing pcs. 

8.5.212 .15. 8.5.212. 15. Construction of recip ient structure wi th wing wa lls ofimpcrvious 
reinforced concrete MB 40. 01' 

8.5.1/2.16. 4.4.4. Construction of0 100em round manho les by using prefabricated 
clements of imoervious rei nforced concrete MB 40. 01' 

8.5.112.17. 8.5. 112.17. Construction ofoutl et structures of MB 30 concrete at points of 
rainwater sewer discha~ to water stream. pes. 

8.5.02.01. 18 4. 1.3.3 Concreting the trench below the pipe drainage 01 -' 

8.5.02.01.19 4.4.1.1. Trench strutting 01
, 

8.5.02.01.20. 4.4.3.2. Pipe lme testing 01' 

8.5.02.01.21. 4.4. 1. 1. Secu ring of th e existing insta llations Lump sum 

8.5.02.01.22. 4.4,3.2, Washing of channel and remova l of a ll rough segments and dirt. 
f lushinu shall be oerfomled throu·h the use of water tankers . 01' 

8.5.1/223. 85.1/2.23 . Geodet ic survey ofs tormwater sewage system mcluding report 

preparati on 01' 

S UB-TOTAl-

Unforesccn work (5% of sub-total) 

TOTA L STORMWATER S EWAGE SYSTEM (8.5. 1/2): 

4.932.00 370.50 

548.00 385.25 

2.844.00 1,155.76 

2.92500 1.203 .69 

530.00 1,203.69 

2,875.00 158.53 

87,645.12 

15,900.00 274.65 

3.180.00 289.40 

18 1.00 577.88 

3.436.00 1,926.27 

354.00 2,889.40 

109.00 30,820.27 

149.00 27,930.86 

1,073.00 551.15 

133.00 80.633. 14 

6.00 4 1,222.11 

391.00 58.201.82 

5.00 48, 176.02 

349.80 8,187.09 

8, 183.00 385.25 

3,790.00 58.07 

1,926,266.45 

4,333.00 14 .75 

4,333.00 22.12 

Total 

207,584.83 

1.827,306.00 

211. 11 7.00 

3.286.98 1.44 

3520.793.25 

637.955.70 

455,773.75 

87,645. 12 

4,366.935.00 

920.292.00 

104.596.28 

6,618,663 .72] 

1,022.847.60 

3,359.409.43 

4. 16 1,698. 14 

591 ,383.95 

10.724.207.62 

247.332.66 

22.756,91 1.62 

240,880.10 

2.863,844.08 

3.152.500.75 

220.085.30 

1,926.266.45 

63 ,91 1.75 

95,845.96 

73,672,769.~o. 

3,683,638.48 

77,356 407.98 

582f733 
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8.5.1 /8 Brid gt" ,"unoff inl('rccpliun on .Juina MO":1va "iVtl' :11 km SS I+006 705 of hig hwoty 

IIcmNo. 

851 1801 
I 
I 

T.S. 
44 l. 

I Work Dcsuiption 

IMechanica l and hand eXalvation in II and III category matenal for 

laYing of sewer pipes. 

D-2m 

Unit Quantit)' Unit Price TOlal 

I 1:?~ib : 
Mechanica l excavation (900/0) Ill) 62.50 370.50 23.156.25 1 ,
Excavation by hand (1!Yl1o) m 

85.118.02. 4.4.6. IProcurement transport, c.,'urymg along the trench and assembly of 

sewers in trench. ,
0400 mm GRP-Polyester (pressu re pipes) 111 

8.5.118.03 . 8.5.118.03 . Procurement . transport, carrying and assembly pIpes on BRIDGE 

Special spec. ,
0250 mm GRP-Po lyester (pressure PIpeS) 111 

,
0300 111m GRP-Polyester (pressure pipes) 111 ,
0400 mm GRP-Po lyester (pressure pipes) m 

8.5. 118.04. 8.S.118.04. IProcurement, transport and insta lIalion of compensator units at bridge 

expansion joints. Payment per one installed compensator unit 

depending on diameter. 

For polyester pipe of 0400 mm pcs. 

8.5. 118.0S. 8.S.118.05. IProcurement, transport and installation of pipe supports (hangers) . The 

price includes procurement and installation of base plates , screws, clips 

and hangers made of sta inless steel. Payment per one Insta lled hanger 

d~I2~!ldin c QO L1il2~ gi~m~Ua 
Pipe hanger DN250 mm 

7.00 

45.00 

301.00 

240.00 

315 .00 

2.00 

385 .25 

8,590.78 

5,56682 

6,722.58 

8,590.78 

888.490.86 

2.696 7~ 

386,585. 10 

0.00 

1.675.6 12.82 

1.6 13.419.20 

2,706,095.70 

1,776,98 1. 72 

151 ,74 1 80 

Pipe hanger DN300 mm 173 ,419.20 

Pi pe hanger DN400 mm 223,999.80 
8.S. 1/8.06. 8.5. 118.06. Procurement, transport and insta llation of polyester pipe fittings 

depending on diameter (HOBAS type or s Imilar) . Payment per one 

installed ~i~e fitting. 
T fitting 02501150 pcs. 17.00 

T fitting 030011 SO pcs. 14.00 

T fitting 040011 SO pes. 18.00 

Bend 4S0 0400 mm pes. 4.00 

8.5.118.07. 8.S. I/8.07. 

S.p~cia l snec . 

I ~odeti c survey ofrainwatcr sewage sys tem including report 

renaration . m 
, 

905.00 

SUB-TOTAL 

Unforeseen work (5% of sub-tota l) 

TOTAL FOR RA IN WATER SEWAGE SI'STt."M ON BRIDGE (8.5. l IS.): 

8,5.1/9, B,·idge nmofT interception on Juzna Morava river al kll1 881 +693.488 of hi ghway 

14.517.05 

14 .5 17.05 

18,376.95 

19,926.26 

22.12 

246,789.85 

203 ,238.70 

330,785.10 

79.705.04 

20,018.60 

9,614,245:63 

480,71.2.28 

10,094,957,91 

Item No. Wo,"k DcsCl"iption 

8.5.119.01 

8.5.119.D2. 4 .4 .6. 

8.5.1/9.03. 8.5.1/9.03. 
Special spec. 

8.S.119 .. 04. 8.5 .119.04. 

8.5.119.05. 8.5. 119.05 . 

8.5.1/9.06. 8.5.1/9.06. 

8.5.119.07. 8.5.119.07. 
Special spec. 

Mechanical and hand excavati on in II and III ca tegory material for 


laying of sewer pipes . 


0-2m 


Mechanical excavati on (90%) 


Excavati on by hand (10'%) 

IProcurement , transport, carrying along the trench and assemb ly of 


sewers intrench. 


0400 mm GRP-Polyester (pressure pipes) m' 


Procurement , transpon. carryi ng and assembly pipes on BRlDGE 

o 2S0 mm GRP-Polyester (pressure pipes) 

0300 mm GRP-Polyester (pressu re pipes) 

o 400 mm GRP-Polyester (pressure pipes) 

IProcuremen t, transport and insta llation of compensator units at bridge 

expansion joints. Payment per one insta ll ed compensator un it 


depending on diameter. 


For polyester pipe of 0400 mm pes. 


I Procurement, transport and installation of pipe SUppO!1S (hangers). The 

price includes procurement and installation of base plates, screws, clips 

and hangers made of stainl ess steel. Payment per one ins ta ll ed hanger

IQ~Q~mdiD~ QD aiae diiJ[neI~[ 
Pipe hanger DN2S0 mm 

Pi JXl hanger DN300 mm 

Pipe hanger DN400 mm 

IProcuremen t, transport and insta llation of polyester pipe fittings 

depending on diameter (HOBAS type or s imilar). Payment per one 

installed Dine finin "-. 
T fitting 0250/150 pcs. 

T fining 0300/150 pes. 

T fitting 040011 SO pcs. 

Bend 4So 0400 mm pes. 
I~eodeti ~ survey of ra inwa ter sewage system including report ,
preparation. m 

SUB-TOTAL 

Unforeseen work (S% of sub-total) 

TOTAL FOR RAIN WATER SEWAGE SYSTEM ON BRIDGE (8.5.119.): 

71.00 8,590.78 

2.00 389.876.33 

6.00 14,517.05 

4.00 14,5 17.05 

IS.OO 18,376.9S 

4.00 19.926. 26 

477.00 22. 12 

TOll1l 

36,457.20 

4,237.75 

609,94S .38 

445,345.60 

403,354.80 

1,769.700.68 

779,752.66 

40,464.48 

43,3S4.80 

150.296.64 

87, I 02.30 

58.06820 

275,6S4.25 

79,70S.04 

10,S51.24 

4,793,99 ),02 

239,699,55 

5,033,690,57 

II'\~ 
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8.5.1 / 10. BI'id2c runoff inlcl'Ccptioll 011 .luin:1 Montva rivt'r at kill 883+256.496 of highway 

1t(,111 No. T.S. Work J)('scription U ni t Quantity Unit PI'icc 1'01111 

85 1/ 1001 

8 5 1/ 10 02. 

8.5 1/10.03 

8.5. 11 1004 . 

85 .1/ 10 OS 

8.5 1110 06 

8.511i007. 

4.4 I 

446 

85 11 1003 
SpeCial spec 

8.5. 11 10.04. 

8.5.1110.05 . 

8 5 111 006 

8.5 Iii 0.07. 
Special spec 

Mechamcal and hand excav3110n in II and III calCgory material for 

laYing or sewer pIpes 

0·201 

Mechanical excavat ion (90%) m 
, 

242 00 370.50 89.661.00 

Exca vation by hand (10010 ) m
, 

2700 385.25 10.40175 
I>rocuremcnt , transport. carrying along the trench and ass embl y of 

sewers In trench 

o 300 mm GRP.Polyester (pressure pipeS) m' 17400 6.722.58 1.169.728.92 

Procurement. transport, carrying and assembly pipes on BRIDGE 

0250 mm GRP·Polyester (pressure pipes) m' 58000 5.566.82 3.228.755.60 

0300 mm GRP·Polyestcr (pressure pipes) m 
, 

394 00 6.722.58 2,648,696.52 

Procurement , transport and installallon of compensator umts at bndge 

expansion joints. Payment per one installed compensator umt 

depending on diameter. 

For polyester pipe of0300 mm pes 2.00 25,041.47 50.082.94 
Procurement. transport and in sta llation of pipe supports (hangers) . The 

price includes procurement and installation of base plates, screws, clips 

and hangers made of stainless stee l. Pa yment per one Installed hanger 

l.d.enendin' on n;o,' rl;,mete, 
Pipe: hanger DN250 mm pes. 194.00 1,445.16 280,361.04 
PIPC hanger DN300 mm pes 15800 1,445.16 228,335.28 
Procurement. transport and InstallatIOn ofpolyestcr pipe fillings 

depending on dIameter (HOI3AS type or similar) Pa yment per onc 

Installed )ine fittilU! 

T filling 0250/ 150 pes. 41.00 14,5 17.05 595 .199.05 
T filling ((HOO/ ISO pcs. 28.00 14.517.05 406.477 40 
Bend 45 DN300 pes. 12.00 19,926.26 239,11 5. 12 
GeodetiC survcy of rainwatcr sewage system IIlcluding report 

preparation 
, 

m 1.148.00 22.12 25,393.76; 
S UB-TOTAL 8,972,208.38 

Unforeseen work (5% of sub· total) 448,610.42 
TOTAL FOR RAIN WATER SEWAGE SYSTEM ON BRIDGE C8.5. II IO./: 9,420,818.80 

8.5.1 / 11. BI'id et I·unoff inlel·ceprion on Jui na l\(OI'ava .-ive.- al km 885+ 150.585 of hiehway 

hem No. T.S. \VQI'k O('scription Unit Quantity U nit P.-iC'c Total 
8.5. 1111 0 1 441. Mechanical and hand excavation in II and III catcgory ma teria l for 

laying of sewer pipes 

0·2m 
Mechanical exca vation (90%) m' 46.00 370.50 17,04300 

Excavation by hand (IOO/tI) m
, 

5.10 385.25 1,964.78 

8.5.11i 1.02. 446. Procurement, transport, carrying along the trench and ass embly of 

sewers in trench . 

0250 mm GRP·Polyester (pressure pipes) m' 33 .00 5,566.82 183.705.06 

8.5.1111.03 . 8.5 I ii 1.03 . Procurement. transport, carrying and asscmb ly pipes on BRIDGE 

Special spcc. 0250 mm GRP·Polyester (pressure pipes) m' 278.00 5,566.82 1.547,575.96 

8.5 Iii 1. .04. 8.S.11i 1.04. Procurement, transport and installation of compensa tor units at bridge 

expansion joints . Payment per one installed compensator unit 

dependinu. on diameter. 

Specia l spec. For polyester pipe of 0250 mm pes. 2.00 28.894.00 57.788.00 
851111..05. 8.5.1111.05. Procurement, transport and installation pipe hangers. 

Special spec Pipe hanger DN250 mOl pes. 94.00 1.445.16 135,845.04 
8.5.111 1.06. 8.51 111.06. Procurement, transport and installation ofpolycster pipe fittings 

Special spec. depending on diameter (HOBAS type or similar). Payment per one 

Installed l2i~ fining. 
T fitting 0250/ 150 pes 14,517.05 174,204.60 

Bend 45° 0250 mm pes. 19,926.26 79,705.04 

8.5.1111.07. 8.5.1111.07. 
Special spec. 

Geodetic survey of rainwater sewage system including report 

preparation . m 
, 

22.12 4.202.80 

S UB-TOTAL .2;202,03~.28 

Unforeseen work (5% ofsubMtotal) 110,101.71 
TOTAL FOR RAIN WATER SEWAGE SYSTEM ON BRIDGE (8.5.1111.): l;312,J35.99 

litom No. T.S. WOI'k Desniption Unit Quantity Unit PI'ice Total 

8.5.112 01. 8.5. 1/ 12.0 1. IGeodetic marking the route. 
01' 202.00 47.93 9,681.86 

8.5 1112..01. 4.4.1. Mechanical and hand excava ti on in 111 and IV category material for 

laying of sewer pipes. 

0·2m 

Mechanical excavation (900/0) m' 320.40 370.50 

385.25 

1.155.76 

409.21 

158.53 

118,708.20 

13,714.90 

137,591.73 

96,962.84 

21.135.22 

Excavation by hand (10%) 
, 

m 35.60 

8.5.02.01.04. 4.4.1 .2 Placing of sand around pipes 
, 

m 11 9.05 
8.5.02.01.05. 4.4.1 2 Filling tranches above pipes wi th excavated material. 

, 
m 236.95 

8.5.02.01.06. 4.4.1 .2 Transport of the excess material from excava tion m' 133.32 

8.5.1 / 12. Devices for w .. ter protection against pollution - separators 

, 
~ 

~ 
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~,l1emNo. T T.S. \VOI-k OCSuiplion T Unit I Quanfity I Unit Price TOlal I 
8.5.0201.07 

I 
442 Pumping water from the trench I Lump sum 1 17.336.39 1 17.33639J 

8.51 112.08. 447 Procurement. transport. carrymg along the trench and assembly of 
sewer pipes. 

I0300 rnll1 PEHD SN4 . class m 
, 

1 114.30 1 1.926.27 1 220. 17266 1 

0400 mm PEHD SN4 . class 01
, 

1800 2.889.40 52.009.20 

0500 mill PEHD SN4 ,class 01' 70.00 4,334.56 1 303.4192~ 
8.5. 1112.09. 8 5. 1/ 12.09. Procurement. transport and installation of mineral oil separators 

Special spec prOVIded wIth integrated BY-PASS, Purgator type or equivalent with 

the fo ll owin~ caoacities: 
Qn/Qmax 1011 00 pes. 7.00 359.248.70 2,514,740.90 

QnlQmax 151150 pcs. 6.00 416,073 .56 2,496,441.36 

QnlQmax 201200 pcs. 2.00 472,898.4 1 945,796.82 

QnlQmax 301300 pes. 3.00 529.723 .28 1,589,16984 

Qn/Qm.x 501500 pes. 2.00 654,930.59 1,309.861.18 

8.5.1112.10. 4. 1.3 .6 CaSH ron covers. pcs. 25.00 30,820.27 770.506.75 

8.5.1112.11. 4 . 1.3.6 Cast-iron rungs pcs. 107.00 551.1 5 58.973 .05 

8.5. 112. 12. 44.4. Construction of0 100cm round manholes by using prefabTlcated 
465.614.56

elements of impervious reinforced conc rete MB 40. m 
, 

8.00 58,201.82 

8.5.1112.13 . OJ 02.05.04 Construction of recipient structure with wing walls of impervious , 824.442.20 
Special spec reinforced concrete MB 40. 01 20.00 41,222.11 

8.5 1112.14. 8.5.1112. 14. Constructi on of out let structu res of MB 30 concrete at points of 
963.520.40 

raimvater sewer dischar'e to \V3ter stream pes. 20.00 48,176.02 

8.5.1112.15. 8.5. 111215. Flat check va lves prOVided with flanges. 

0300 nun pes. 12.00 18,396.31 220,755 .72 

0400 mm pes. 3.00 23 ,2 11.97 69,63591 

0500 mm pes 5.00 28,027.64 140,138.20 

8.5.02.01.16. 4.4 . 1.1. Trench stru tting 01' 686.80 385.25 264,589.70 

8.5.02.01.17. 443 .2. Pipeline testing m 
, 

202.00 58.07 11 ,730.14 

8.5.02.01. 18. 44.3.2. Washing of channel and removal of a ll rough segments and dirt . , 2.979.50 
Flushinj,tsha ll be p~rformed throy~h the use of\\'3. ter ta nkers m 202.00 1475 

85. 1112. 19. 8.5.1112. 19. Geodetic survey and preparation as-built design . 01 
, 

202.00 22. 12 4,468.24 

SUB-TOTAL 13,644,096.67 

Unforeseen work (5% of sub-tota l) 682,204.83 
TOTAl. FUR IlEVICES FOR WATER PROTECTION AGAINST POJ.I.uTlON-SEPARA TORS (X.5.1/ /Z.), 14,326,301,50 

02.01. STORMWATER SEWAGE SYSTEM - SUMMARY 
8.5.1/2 StornnV3ler sewage system and pipe drainage 77,356,407,98 

8.5.1/8 Bridge runofTintercepti on on Juzna Morava river at km 88 1+006705 of highway 10,094,9~7,91 
8.5.1/9 Bridge runoff interception on Juzna Morava river at km 881 +693 .488 of hi hway 5,033,690,5.7 

8.5.1/ 10 Bndgc runoff IIllcrccption on Juzila Morava ri ver at km 883+256.496 of highway 9,420,8L8,$9 
8.5. 1/ 11 Bridge runoff interception on Juzna Morava river at km 885+150.585 of hi lhway 2,312.135,99 
8.5.1/ 12 Devices for water protection au.ainst pollution - separators 14,326,301 ,5Q 

SUB-TOTAL \I8,544,3il.75 
Unforeseen work 5% of sub-tota l) 5,927.215.64' 

TOTAL STORMWATER SEWAGE SYSTEM (02,01./: 
-------­

_____I24,47l..gS:39' 

Regulation of water streams 
06.09_ Regulation of the .Jm,:na MOl"3va River al km 881 +002.19 

IlemNo. T.S. 

06,09.01. I 
06.09.01 .0 1. 2.4. 

Work DescriPlion T Uoil T Quan.i.v T Unil Price T Total 1 :~~
PRELIMINARY WORKS 

For river bed reg ulat ion: clear ground from brushwood. cut trees up to 
10 cm thick and uproot stumps and transport them to dump area 

spec ified by the Investor and/or the Engineer . The price includes 
loading into vehic les. tra nsport to distance of 5 km, unloading and 
leve ling of dump area . Prior to commencement of works, the Contractor 

in coopera tion wit h the Engineer shall measure quantities and make 
record into the book. Payment per m l of cleared area . 

01' I 7,644.00 I 413.83 I 3 1633 16.52 1 

06.09.01.02. 2.2. IGeodetic survey ing. Recovery of apex and tra verse in length of ri ver 

r~_~u l ated sec tion...P.rior to start of works. m' I 182.00 I 22.12 I 4,025.84 1 
TOTAL PRELIMINARY WORKS: '3,167,342,36J 

06.09.02. (EARTH WORKS 
06.09.02.01. 3. 1. IStripping topsoi l to depth of25 em with clearing weeds and oth er 

plants. Topsoil sha ll be stockpiled at distance up to 5 km. Payment per 

m' oflran~I2Qrted material Ill) 360.25 413 .83 149,082.26 

06.09.0202. 11.7.1. IFor new river bed regulation: mechanica l excavation in dry and moist 
earth of II and III category by dredgers or other suita ble machincs with 

direct load ing into vehicles. Measurement includes excavati on, loading, 
transport . unl oading and leveling of stockpili ng area after complet ion of 
works. Price includes any dewatering operations during works. 
Excavation shall be performed to accuracy of 10 cm in relation 10 

designed leve ls. Measurement will be made per cross sections surveyed 

before and after excavation. transport incl uded (excavation table) . 

a Work in naturall moist earth 70 % 1,173.893.35 l::i!i 
b) Work in wet ea nh (30%) 590,482.50 

~." o , '-.\ 
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11('m No. WOI'k Dcscri Hion Unit Quantity Totot l 
06090203 For construction ofsuppon lng structure mechalllcal excavation m dry 

and mOist eanh of II and III ca tegory by dredgers or other sU itable 
macilines with direct loadmg II1to vehicles Measurement IIlciudes 
excavat ion. loadmg. transpon. unioadlllg and leveling of stockpil ing 
area after completion of ".·orks Price mcludes any dewatcrmg 
opera tions during works Excavat ion shall be perfomled to accuracy of 
10 cm III relation to deSigned levels Measurement will be made per 
cross sections surveyed before and after excavation, transpon included 
(excavation tab le). 

a Work III llaturall moist eanh 
b) Work in wet ea rth (30%) 

70 % 12,76252 
6.42109 

06.0902.04 

06.09.02 OS . 

11.7 1.4 

11. 7.1.4. 

IHand excavat ion III eanh of II and III ca tegory for supponmg 
structu res. Material shall be transported to stockpil ing area spec ified by 
the Engineer Measurement mcludes any dewa tering operation during 
works Paymen t per m' of excava ted earth. 

Additional excavation by hand includmg fin e and rough leve ling of 
bed After mechanical excavation bed bOllom and slopes shall be 
additionally excavatcd by hand Excavated materia l sha ll be transponed 
to the stockpi ling area or used for embankment construct ion Leveling 
s hall be performed to accuracy of 2 Col in relation to designed levels. 
Price includes any dewatering operation during works Measurement 
ni>rm.) 

126.027.04 

37 1,470.16 

0609.0206 11. 7.3.2. 
266,353 .5 I 

947,790.22 
06090207. II 72.2. FilllOg of bank s lopes prior to making stone revetment accord ing to 

cross sections from th e design. Slopes sha ll be filled With excavated 
ma terial a long with spreadlOg and leveling In 30 cm thick layers and 
mechanical compaction to th e required compactness Payment per m' of 
fdled material 

Ill' 2,886.73 478.34 1,380,838.43 
NOTE: Use excava ted eanh to fdl ground and backfill th e old river bed. 

06.09.02.08. 3.4. \.S.4 . Protection of slope section from th e end point of stone revetment to the 
eXlstlllg ground by topsoil ing and grass lllg Measurement per 01 2 of 
t lied and rassed a rea. 1111 1,498.76 389.86 584,306.57 

06.09.0209 11.7.1.7. All material remained frolll excavation not used for fi ll ing shall be 
transponed 10 the stockpiling area spec ified by the Engineer. Price 
includes loading. transpon, unl oading and rough spread mg of material. 

1.484, 174.85 
" 7.093.602,49 

06,09.SlJMMARI' - REGUlATION OF THE JlJZNA MORA VA RIVER AT KM 881+002. 79 

06.09.0 1. PRELIMINARY WORKS I 3,167,342.36 

06.09.02. EARTHWORKS I 7,093.602,49 

06.09.03. STONEWORKS I 7,532,7J6,22 

TOTAL REGULATION OF THE J UZNA MORA VA RIVER AT KM 881+002, 79 OliO 	 17,793,661.07 

06.10. 	R teulation of th~ Juzna MOI"3\'a Ri"'~r at km 881+763.53 
Item No. \ Vork Ocscdmion Unit uantitv Unit PI'ice Total 
06.10,01. 

T.S. 
.:P:-'R"'E::!L::!I!:.M"IN7AR=Y.,.:\"'VO=R.::K"'S__-,-:--:----:_-,-____--,,.-__-,-____-,-______,.-______-j 

06.10.01 .01. 2.4. For ri ver bed regulation: clear ground from brushwood. cut trees up to 
10 cm thick and uproot stumps and trans pan them to dump area 
specified by the In vestor andior th e Engineer. The price includes 
load ing into vehicles. tra nspon to distance of 5 km, unl oading and 
leveling of dump area. Prior to commencement of works. the Contractor 
in cooperat ion with the Engineer sha ll measure quantities and make 
record 11110 the book Payment per ml of cleared area. 

m' 23.940.00 252.53 6,045,56820 

06.10.01.02. 2.2, Geodetic survey ing. Recovery of apex and traverse in length of ri ver 
regulated secti on orior to stan of works . 01' 570.00 22.12 12,608.40 

TOTAL PRELIM INARY WORKS: 6.058,1 76,60 

06,09.03. STONEWORKS 
06.0903.01. 11.73.4. Foml3tion of slope bases and s lopes of regulated ri ver bed section by 

USIl1£ d=30 cm hammer·drcssed stone embedded in 1.3 cement morta r. 
For formation of slope bases (2 .00x 1.00 m) and ri ver bed slopes use 
on ly high·quality limestone so that front side edges arc para ll el. Joints 
sha ll be filled With J : 2 cemen t mortar Payment per m) of placed stone 

m' 938.51 6,754.83 
06.09.03 .02. 11.7.3.5. Co nstructi on ofsupponing structures of d-30 cm stone embedded in 

cement mOllar according to th e enclosed design drawings . Payment per 
m.) of Il laced stone. m' 176.65 6,754 .83 

TOTAL STONE WORKS: 

6,339.475.50 

1, 193,240.72 
7.532,716,22 

I 
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IIC'mNo. I T,S, Work ()('sCI"iptioll T l lni! T QU;lntit'1 1 Unit PI'ice T Total l { 
06,10_02_ EARTIl WORKS 

06.10 02.0 1 3.1 Str;pp;ng topso;1 to depth of25 e111 with clearing weeds and other II 
planls. Topsoil sha ll be stockpiled at dI stance up to 5 km Payment per 

m' of trans Q:oncd matcr1:\] I 1,200.00 4 1383 496,596 00m J 

06.1002.02 II 7.1 IFor new river bed regu lation" mechanical excavation in dry and mois t 

earth of II and III category by dredgers or other suitable machme5 with 

direct loading into vehicles. Measurement includes excavation. loading. 
transport. unloading and leveling of s tockpi ling area after completion of 


works. Price includes any dewatering operatIons during wo rks . 


Excavation shall be performed 10 accuracy of 10 em in relation to 


designed levels. Measurement will be made per cross sectIons surveyed 


before and after excava tion, transport included (excavation table) . 


a) Work in naturally moist earth (70 %) Ill J I 44,488.49 I 4 13.83 I 18.410_673 .57 
b) Work in wet earth (30%) m' I 19,066.50 I 48571 9,260.78851 

06.10.02.03 . 11. 7.1. For constructi on of supporting structure: mechanical excava ti on in dry 

and moist earth ofl1 and III category by dredgers or oth er suitable 

machines with direct loading into ve hi cles . Measurement includes 

excavation. loadi ng., transport , unloading and leveling ofslOckpi ling 

area after completion of works. Price includes any dewatering 

operations during works. Excavation sha ll be perfomled to accu racy of 


10 cm in relation 10 des igned levels. Measurement will be made per 


cross sections surveyed before and after excavatIon, transport included 

(excava tion table) . 

m' I 651.66 I 413 .83 I 269,675.63 
b~ W ork in wet ea rth PO%~ 
a) Work in naturallv moist earth 70 %) 

ml 279.28 485.71 135.650.06 -l- -l- -l­
06.10.0204. 11.7.1 A. IHand excavation in earth of II and III category for sup porting 

structures . Material shall be transported to stockpi ling area specified by 

the Engi neer. Measurement includes any dewatering opera ti on during 

works Payment per m) of excavated earth 
m' 3 11 .40 910.60 283 ,560.84 

06.10.02.05. 11. 7.1.4 IAdditional excavation by hand including fi ne and rough leveling of 

bed. After mechanica l excavati on bed bottom and slopes sha ll be 

additionally excavated by hand . Excavated material sha ll be transported 

to the stockp iling area or used for embankment constructI on . Leveling 

shall be perfomled to accuracy of 2 cm in relation to designed levels. 

Price includes any dewatering opera ti on during works Measurement 
n,'f n,1 
a Work in natura ll moi st eanh 70 % m J 1,636,921.33 
b) Work in wet earth (30'% m' 1,173 ,723.60 

06.10.02.06. 11.7.3 .2. Procurement and spread ing of 15 cm thi ck sandy gravel layer under the 

rc!!ulated bed. Pa 'Illcnt cr m) of s rea d 'ravcl. m' 4,251, 154.74 
06.10.02.07. 11.7.2.2. Filling of bank s lopes prior to making stone revetment according to 

cross secti ons from the design . S lopes sha ll be filled wi th excavated 

material a long with spreading and leve ling in 30 cm thick layers and 

mcchanical compaction to the reqUIred compactn ess . Payment per mJ of 

filled material . 
m' 6_611.66 478.34 3.162,620.37 

NOTE: Use excava ted earth to fill grou nd and backfill the old river bed. 

06 10.02.08. 3.4. 1. 5.4. Protcct ion of s lope section from the end point of stone revetment to the 

existmg ground by topsoi llng and grassi ng. Measurement per m: of 

tOI2~Qiled and grassed area . m' 2,183.58 389.86 851 ,291. 18 
06.10.02.09. 	 11.7.1.7. IAII material remained from excavation not used for filling shall be 

transponed to the stockpi ling area specified by the Engineer. Price 

46698,951.34 
'86631,607.17 

06,10,03, STONEWORKS 

06.10.03 .01. 11.7.3.4. Fom1.3tion of slope bases and s lopes of regulated river bed section by 


using d=30 em hammer·dressed stone embedded in 1:3 cement mOrtar. 


For formation of s lope bases (2.00x 1.00 m) and river bed slopes use 


only high--quality limestone so that front side edges are parallel. 10 ints 


shall be filled WI th I : 2 cement mortar Payment per m) of placed stone 

m' 5,348.05 6,754.83 36,125,145.62 I 

06.10.03 .02. 11 .7.3.5. IConstruction of supporting structures of d=30 em stone embedded in 

cement mortar according to the enclosed design drawings . Payment per 

mJ of la 3,183,754.02 
39.308,899.64 

------_. ----- --_._­

06, 10,SUMMAR Y - RI::GULATION F THE JUZNA MORA VA RIVI::R ATKM 881+763_53 

06.10.01. PRELlMlNARY WORKS 
I 

6 058,176.60 

06.10.02. EARTHWORKS I 86,631,607.171 

06.10.03. STONEWORKS 39,308$99,64' 

TOTAl. REGUlATION OF THE JUZNA MORA VA RIVI::R AT KM 881+763_53 (06. 10_/: 131,9.98,683;40, 
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06. t I. Rco ulation of C;,,' irin Iu-ook at km 885+445.07 
WQI'k Descrip t ion Unit Q uan tit y Unit Pl'ice TOI:l 1lIem No. T.S. 

PR ELIMI NA RY WO RKS 

06.110101 2.4 

06.1 t.Ot. 

For river bed regulatIon . clear ground from brushwood , cut trees up to I 
10 cm thIck and uproot stumps and transport them to dump area 
specified by the Investor and/or the Engineer The price includes 
loadmg mto vehicles . transport to di stance of 5 km. unloading and 
levelmg of dump area . Pnor to commencement of works. the Contractor 
In cooperation wIth the Engineer shall measure quantities and make 
record nlto the book PaymcllI per ml of cleared area 

11l~ 1 72500 1 25253 1 183.084.25 
06.1101 02 22. l Geodetlc surveying. Recovery of apex and traverse In length of river 

rc 'ulatlOn.Qfior to startin I of works . rn' 73.00 22. 12 1.614.76 I I I 
TOTAL PR ELIMI NA RY WO RKS: .1 184,699.01 

EART H WORKS06. 11 .02. 
06. 11 02.02 II 7.1 For new flver bed regulation ' mechanical exc.wation in dry and moist 

earth of II and III category by dredgers or other suitable machines with 
direct loading into vehicles . Measurement includes excavation, loading. 
transport. unloading and leveling of stockpiling area after completion of 
works Price includes any dewatering operations during works . 
Excavation shall be performed to accuracy of 10 cm in relation to 
designed levels . Measurement will be made per cross sections surveyed 
before and after excavation, transport included (excavation table). 

m' 348,029.71 
b) Work 111 wet earth PO%) 
a Work In naturall mOIst earth 70 % 

m' \75.063.10 
06 I 1.02.03 11.7.1 IFor construction of supporting structure' mechanical excavation in dry 

and mOIst earth of II and III category by dredgers or other suitable 
machines with direct loading into vehicles. Measurement includes 
excavation, loading. transport, unloading and leveling of stockpiling 
area after completion of works. Price includes any dewatering 
operations during works Excavation shall be perfomled to accuracy of 
10 Col in rela tion to designed levels Measurement wi ll be made per 
cross sections surveyed before and after excavation. transport included 
(excavation table) . 

a Work in naturally moist earth 70 % 31 ,724.21 
b} Work in wet earth (30%) 15,960.43 

06. 11 .0204 117 I 4. IHand excavation in earth of 0 and III catego ry for supporting 

06.1102.05 

0611.02.06. 

06.11.02.07. 

06.11.02.08. 

06.11 .02.09. 

11.7. 1.4 

11.7.3.2. 

11.7.2.2. 

3.4.1.S.4. 

11.7.1.7. 

NOTE: Use excavated earth to fin ground and backfi ll the old river bed. I 

Protection of slope section from the end point of stone revetment to the 
existing ground by topsoiling and grassing. Measurement per 1111 of 

IODsoiled and .rassed area . I 
All materia l remained from excavation nOI used for tilling shall be 
transported to the stockpiling area specitied by the Engineer. Price 
includes loading, transport, un loading and rough spreading of material. 
P.vtnen' ,., tn' I ",.wi,1 I 

structures . Material shall be transported to stockpiling area specifIed by 
the Engmeer. Measurement includes any dewatering operation during 
works Payment per m' of excavated earth. 

I on' 1 27.38 1 910.60 I 24 .932.23 
IAdditional excavation by hand including fine and rough leveling of 
bed. After mechanical excavation bed bOllom and slopes shall be 
additIOnally excavated by hand Excavated material shall be transported 
to the stockpiling area or used for embankment constructIon. Leveling 
shall be perfomled to accuracy of2 cm in relation to des igned levels. 
Price includes any dewatering operation during works . Measurement 
n('r m' 
a) Work in naturally moist earth (70 %l on' 1 210.25 1 910.60 I 191 ,453 .65 1 
b) Work in weI eanh (30%) m' 90. 11 1 1.523 .50 J \37.282.59 

Procurement and spreading of 1 5 cm thick sandy gravcllayer under the 
rea.ulated bed Payment Der mJ of soread Ilravci 

1 

m' 

m' 

1 

1 

69.57 

18978 

1 

1 

2.320.74 

478.34 

1 

1 

161.453 .8J 

90.779.37 

Filling of bank slopes prior to making stone revetment according to 
cross sections from the design . Slopes shall be filled with excavated 
material along with spreading and leveling in 30 cm thick layers and 
mechanical compaction to the required compactness. Payment per mJ of 
filled material 

m' I 99.89 I 389.86 I 38.943. 12 

m' 1 1.448.90 1 768.66 I 1.113.711.47 1 
TOTAL EARTH WORKS: 2,319.:m.7~ 

06.1 1.03. STO NE WOR KS 

06.11 03 .01. 11.7.3.4. Lming of regu lated river bed section by using d=30 cm hammer-
dressed stone embedded in 1:3 cement mortar. For formation of slope 
bases (2 .0Ox 1.00 m) and river bed s lopes use only high-qua lity 
limestone so that front side edges arc parallcl. Joints shall be filled with 
I : 2 cement mortar. Payment per m' of placed stone. 

1 tn ' 1 179.26 1 6.754.83 I 1.210.870.83 

06.11.03.02. 11.7.3.5. l:onsUUClion of supponing struclures of d=30 em Slone embedded in 
cement mortar according to the enclosed des ign drawings. Payment per 
m' of olaccd ~tonc 10' I 58.59 I 6.754.83 I 395.765.49 

06.11.03.03 11.7.3.3. I Rip-rap over the existing river bed. upstream (1 =5.0+5.0 m) from the 
rc ulated bed. Payment Der m' of olaced stOne . tn' I 10.00 I 6.754.83 I 67.548.30 

TOTAL STONE WORKS: I .1',674.184.62 
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06.II.5UMMARY - PREGULATION OF CARICIN BROOK AT KM 885+445.07 

06. 11.01. PRELIMINARY WORKS 184,699.01 
06. 1/ .02. EARTH WORKS 2,329,333.74 

06. 11 .03 . STONE WORKS 1,674,184.62 

TOTAl. REGUUTION OFCARICIN BROOK AT KM 885+445.07 06.11. : 4,188,217.36 

06. REGULATION OFWATER STREAMS- SUMMARY 

06.09. REGULATION OF THE JUZNA MORAVA RIVER AT km 881+002.79 17,793,661.07 
06. 10. REGULATION OF THE JUZNA MORAVA RIVER AT km 881 +763 .53 131,998,683.40 
06.11. REGULATION OF CARICIN BROOK AT km 885+445.07 4,188,21 7.36 

SUB·TOTAL . 153,980,561.84 
Unforeseen work 5% of sub-tota l 7,699,028.09 

TOTAL REGULATION OF WATER STREAMS (06./: 161,679,589.94-- . - - ­

07.16. Supporting s lr'uclun~ of n~ infor('('d ear'th 16lcflwards. 
fr'omkm881 +332.32Iokm881 +450 L= 114,81 m 

heRlNo. T.S. \Vo,'k Descr-iplion Unil Quanti ... , Unit Pl' ice Tolal 
07.16.06. I PRELIMIN ARY WORKS 

07. 16.06.01. 24. 1 PR ELIMINARY WORKS 
I lump sum Works sha ll be oaid in a lumo sum. I 354.838.55 I 354 .838.55 

TOTAL PRELIMINARY WORKS: 354 838.55 
07. 16.07. IEARTH WORKS 

07.16.07.01. 3.1. 1. Topsoi l s tripping 
This Item includes stripping of20 em thick lopsoil layer and stockpi ling 
of material on the site. 
Measurement unit is 012. 
Measurement is made in the LOT 2 Civi l engineering design . m 2 

07.16.07.02. 11.1.1 IExcava tion of earth 
Price includes excavation of IJ and III category earth.loading and 
transport of surplus material to stockpiling area specified by the 

Engineer. 
Measurement unit is m3. Measurement is made in th e LOT 2 Civi l 
engineering design. m~ 

07.16.07.03 . 07. 16.07.03 IConstruction of em bankment 
This item includes construction of earth embankment wi th min. 30% of 
0- 125 mOl stone fractions. 
Measurement unit is 013 . 7.008.893.45 

7.008.893.45 
07.16.08. CONCRETE WORKS 

07.16.08.01. Construction of foundation with MU20 pla in concrete 
This item includes procurement, transport of necessary materia l, work 
on concrete mi xing and placing, qua lity proof and other related works. 

Measurement unit is m3 123.228.26 
07. 16.08.02. 11 . 1.2 tCo nstru cti on of top section of retaining wall 

This Item includes concreting of top section of retaining wa ll with MB 
30 concrete, full v in accordance wi th desiv,.ned detail. 
Measurement unit is m3 . 67.221. 60 1 11t 

190.449.86 
07. 16.Q9. REINFORCEMENT WORKS 

07. 16.09.01. 11.1.3 RA 400/500·2 ribbed bars 
Price includes procurement, cutting, bending and fixin g of all necessary 
material includin.1!, all related works. 
Measu rement unit is k 26.806.79 

26.806.79 
07.16.10. WORKS WITH GEOSYNTHETIC MATERIALS 

07. 16.10.01. 07.16. 10.01. Placing of geogrids 
This item includes procurement , cutting and placing of geogrids as 

desi.1!,ned . 
Measurement unit is 012 
a) geogri d MI with Tdop= 8,21KN/m I m' 1 2.040.00 1 309.68 1 63 1.747.201 
a) geogrid M2 with Tdop­ 18,14KN/m 1 m' 1 2.735.00 1 400.92 I 1 . 096.516. 2~ 

07.16. 10.02. 07.16.10.02. I Procurement and 1T1 stallatton of connectors 
This item includes procurement and installation of polyethylene 
connectors to connect geogrids and concrete blocks. 
Measurement unit is m 92.190.03 

TOTAL WORKS WITH GEOSYNTHETIC MATERIALS: 1,820.453.43 
07.16.11. MASONRY WORKS 

07. 16. 11.01. 8.3.6 Building wa ll face of concrete blocks 
This item includes procurement. transport and building wall face of 
concrete blocks MB30. V4, M 150, 40x 15x22 in s ize. 
Measurement unit is piece. 2. 173.305.45 

2.1 73,305.45· 

---­ ------_.- -­

07. 16. SUMMAR)' S'11100rli" , structure 0 rei" orced earth 16 -Ie twards rom km 881+3323210 km 881+450 L- 1I481m 
07.16.06. PRELIMINARY WORKS 354,838.55 

07.16.07. EARTH WORKS 7.008 893.45 
07.16.08. CONCRETE WORKS 190449.86 
07.16.09. REINFORCEMENT WORKS 26,806:79 
07.16. 10. WORKS WITH GEOSYNTHETIC MATERIALS 1 82.0,453.43 

07 16. 11 . MASO NRY WORKS 2,173·,305.45 

TOTAL S,mn(lrti"p slmcture 0 rei" orced earth 16 -Ie tword .... (rom kill 881+332 32 to kill 881+450 L- 1l481m 07. /6. : ) 1,574,747.52 
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07.17. Rcot;tining wall 17 in the central resen'!' 
from km 882+20310 km 882+675 L=-l72,71 m 

'1('111 No. T.S. '''OI'k DescriPtion Unit Qllrtlltih' Unit Pl'icc ~ Tolal 
07.17.01. 

07 17 01.01. 2 .4 I 

PRELIMINARY WORKS 

PRELIMINARY WORKS 
Works shall be paid In a lump sum. Jumpsum 1.439.630.72 1.439.63072 

TOTAL PRELIMINARY WORKS: .1 1.439.630.72 
07.17.02. 

071702.01. 

07.170202. 

3. 1 I. 

11.1.1 

EARTHWORKS 
Topsoil stripping 
This item incllldcs stripping of 20 em thick lopsoillayer and stockpiling 
of material on the site 

Measurement unit is m2 

Measurement is made in the LOT 2 Civil en£!.inccring dcsi~n . m' 
Excavation of earth for walls 
I)ri ce includes excava ti on of U1 and IV categoT), earth,loading and 

transport of surplus material to stockpiling area specified by the 

Engineer. 
Measurement unit is m3. 
Measurement is made in the LOT 2 Civi l cn{!inccrilJ.!Ldesign. m" 

TOTAL EARTH WORKS: 
07.17.03. 

07. 17.03 .01. 

07. 17.03 02. 

11.1.2 

11 1.2 

CONCRETE WORKS 
Construction of concrete cap 
Price mcludes construction of reinforced concrete cap ring by ring, 
fully in accordance with designed details. 
Measurement unit is 013 m' 184.36 10,454.37 1.927)67.65 

Construction of concrete wall foundation 
This item includes concreting of wall foundation with MB 30 plain 

concrete. d=SO em 
Measurement unit is 1113 . m~ 366.35 9.124.42 3.342.731 .27 

TOTAL CONCRETE WORKS: 5.270.098.92 
07.17.04. 

07. 17.04 .01 . 07. 17.04 .01 . 

MASONRY WORKS 
IConstruct ion of stone wa ll 
Price includes constructi on of stone wall of 20·40 em fractions in 

cement mortar. fully in accordance with designed details. 
Measurement unit is m3. m ,l 2.736.99 1.885.72 5.161. 196.78 

TOTAL MASONRY WORKS: 5.161.196.78 
07.17.05. 

071'.OS.01. 11.1.3 

REINFORCEMENT WORKS 
RA 400/500-2 ribbed bars 
Price includes procurement, cUlling, bending and fIxing of all necessary 
material including all related works. 
Measurement unit is kl!. k. 8.944 .32 70.97 634.778.39 

TOTAL REINFORCEMENT WORKS: 634.77839 
07.17.06. 

07. 17.0601 11.1 
SUNDRIES 
Plastic pipes fI 00 mm for weepholes 
Price mcludes procurement and laying of ¢1 00 mm plastic pipes for 

wecoholcs includml.!. all related works. 
Measurement unit is m' 228.00 425.8 1 97.084.68 

TOTAL SUNDRIES: 97.084.68 

07.17. SUMMARY Re{a;n;n(! wall 17-in (ilc ecll/ral reserve rom kilt 882+1031() kill 881+675 L=472111 
I 439,630.72 07.17.01. PRELIMINARY WORKS 

07. 17.02. EARTH WORKS 
5.270,098.9207.17.03 . CONCRETE WORKS 
5161,196.7807.17.04. MASONRY WORKS 

6347783907. 17.05. REINFORCEMENT WORKS 
97,084.68 

TOTAL Retaining wall 17-ill tlte central resen'e fIom km 882+203 to kill 882+6751 L~72171"'( 07.17·l: I 12,602,789.49 

07.17.06. SUNDRIES 

07.18. SUPPoI'Iing structul'C of ,'einfOl'ced e31'1h 181eftwards. 

Item No. 

f,'om km 882+320 to km 882+480 L=160 m 

T.S. Work Description l Unit Quanti." Unit Price Total 

07.18.06. PRELIMINARY WORKS 
07.18.06.01. 2.4.1 PRELIMINARY WORKS 

Works shall be~d in a lumo sum . lump sum 486.635.73 486.635 .73 

TOTAL PRELIMINARY WORKS: 486.635.73 

07.18.07. EARTHWORKS 
07.18.07.01 . 3.1.1. Topsoil stripping 

This item includes stripping af20 em thick topsoil layer and stockpiling 

of material on the site. 
Measurement unit is m2. 
Measurement is made in the LOT 2 Civil enJ.~ineerin~ desi~n . m:! 

07.18.07.02. 11.1.1 Excavation of earth 
Price includes excavation ofn and 111 catcgory canh,loading and 
transport of surplus material to stockpi ling area specified by th e 

Engineer. 
Measurement unit is 013 . 
Measurement is made in the LOT 2 Civil engincering design . m' 

07. 18.07.03 . Construction of embankment 
This item includes construction of earth embankment wi th min. 30% of 

0·125 mm slone fractions. 
Measurement unit is m3 . m J 4,486. 17 320.73 1.438.849.30 

TOTAL EARTH WORKS: .. ,438.849.30 
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ItC'IllNo. T.S. WOI'k DC'~cription Unit Quantity Unit P"ict' Total 
07.18.08. 

07 18 080 1 

07. 18.08.02. 

11.12 

11.1.2 

CONCRETE WORKS 
Construction offoundation with MB20 plain concrete 
This Item includes procurement. transport of necessary material , work 

on concrete mixing and placing, quality proof and other related works 

Measurement unit is m3 20.16 8,51612 171.684.98 
Construction of top section of retaining wall 
This item includes concreting of top section ofrctalnlllg wa ll with MB 
30 concrete. fully in accordance with desi ,1! ncd dctad 
Measurement unit is m3 . nf 8.96 10,454.37 93,671.16 

TOTAL CONCRETE WORKS: 265.356,13 
07.18.09. 

07. 18.09.0 1. 11.1.3 

REINFORCEMENT WORKS 
RA 4001500-2 ribbed bars 
I>rice includes procurement. cutting. bending and fixing of al l necessary 
material including all related works. 
Measurement unit is ku kg 526AO 7097 37.358.6 1 

TOTAL REINFORCEMENT WORKS: 37.:1'58-61 
07.18.10. 

07. 18.10.01. 

07. 18. 10.02. 

07. 18. 10.01. 

07.18.1002. 

WORKS WITH GEOSYNTfIETIC MATERIALS 
Placing of geogrids 
This item includes procurement. cutting and placing of geogrids as 
designed. Measurement lin it is m2 
a) geogrid MI with Tdop= 8,2 1 KN /m nl 4,666.00 309.68 1,444,966.88 
a) gcogrid M2 with Tdop= 18,14KN /m m 

2 5.611.00 400.92 2.249.562.12 
IProcurement and installation of connectors 
This item includes procurement and installation of polyethylene 

connectors to connect ~eogrids and concrete blocks. 
Measurement lin it is m' m· 2,423.00 70.97 171.960.3 1 

TOTAL WORKS WITH GEOSYNTHETIC MATERIALS: 3.866.489.31 
07,18,11. 

07. 18. 11.01. 8.3.6 

i'LASONRY WORKS 
Building wall face of concrete blocks 
This item includes procurement, transport and building "'all face of 
concrete blocks MB30. V4, M 150. 40x 15x22 in size. 
Measurement unit i~ece. ~s 14,602.00 274.65 4,010.439.30 

TOTAL MASONRY WORKS: 4.010.43930 

07.18. SUMMARY Slinnonin' ~trllCllire 0 rei" orced earth 18 -Ie tK'ards rom km 881+310 to km 881+480 L=160m 

07. 18.06. PRELll'vUNARY WORKS 
07. 18.07. EARTH WORKS 
07.18.08. CONCRETE WORKS 
07.18.09. REINFORCEMENT WORKS 
07. 18.10. WORKS wlm GEOSYNTHETIC MATERIALS 
07.18.11. MASONRY WORKS 

TOTAL S"l!.l!.ortmr:. structure o[reill(grced earth 18 -1ef!wardsl {jom kill 881+310 to kill 882+4801 L=160m(07.1 8.~: 

07.19. Retainin2. wall 19 leftwards, f"oll1 km 883+250 to km 883+5 15 L=267 m 

486.635.73 
1,438,849.30 

265.356.13 
37.358.61 

3866.489.31 

4,010,439.30 

10,105,128.391 

Itcm No, T.S. WOI'k Desnilltion Unit Ouantity Unit PI'icc Total 
07,19,01. 

07. 19.01.01. 2A. 1 
PRELIMINARY WORKS 

I:P=-"R"'E"'L::.:I"'M"'I"-N"-A=-=R'-'y'::-W=O"'R"-K:..::::.S--------------.--------....,.-------.-----------j 

Works sha ll bc---.P~inaJ-"!.TJ)Q)ium . IUI!I.2_sum 8 11 ,059.56 811.059.56 
TOTAL PRELIMINARY WORKS: 81J.059.S6 

07.19.02. 
07. 19.02.01. 

07. 19.02.02. 

07.19.02.03 . 

07. 19.02.04. 

3.1.1. 

11.1.1 

3A. 1.4 

3.4.1.1 

EARTHWORKS 
Topsoil stripping 
This item includes stripping of 20 cm thick topsoil layer and stockpiling 
of mate rial on the site. 

Measurement unit is m2. 
Measurement is made in the LOT 2 Civi l cn.l:~ineerin.g design. m' 
Excavation of earth for walls 
Price includes excavation of 01 and IV category earth.loading a nd 

transport of surplus material to stockpiling area specified by the 

Engineer. 
Measurement unit is 013 . 

Measurement is made in the LOT 2 Civil engi neering design . m-' 

Filling a nd compaction 
Price includes the following machine operations:fi ll ing and spread ing, 
fine and rough leveling, wetting and compaction of locally excavated 

material. 
Measurement unit is m3. m-' 1,11 0.72 3 14.29 349.088.19 

Embankment s lope topsoiling 
This item includes embankment topsoiling above the filter filling in 15 
cm thick laver. 
Measurement unit is m2. m' 507.30 70.97 36,003 .08 

TOTAL EARTH WORKS: 385.091.27 
07,19.03. 

07.1903 .01 . 

07. 19.03.02. 

11.1.2 

11.1.2 

CONCRETE WORKS 
Construction of retaining wa lls 
Price includes concreting of retaining wa lls ring by ring with MB30. 
V4, M 150 reinforced concrete, fully in accordance with designed 

details. 
Measurement unit is m3 m' 1.957.11 9,884.79 19,345,621.36 

Construction of concrete cap on th e wall 
This item includes construction of cap of ME 30 plain concrete, fully in 
accordance with desi,g ned detail. 
Measurement unit is rn3 . m-' 72.09 10.454.37 753.655.53 

TOTAL CONCRETE WORKS: 20.099.276.89 
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It ('mNo. "'.5. Work Dcsc ri p lion Ullil u:tlllih' Unil PI"ice Tolal 
07 .1 9.0-1 . 

0719.0401 11 1 3 
Il E1NFOllCEMENT WORKS 
RA 400/500·2 ribbed ban 
I)flce Includes procurement, culling, bend In!; and fixin g of all necessary 
material including all related works. 
Measurement unit IS k.. k" 64.694.39 70.97 4.591 .36086 

TOTAL REINFORCEMENT WO RKS: 4.591,360.86 
07. 19.05. 

0719 0501 

07. 1905.02. 

11 1 4 

11.1 

SUNDRI ES 
Plac illl! of dra in;' l!e filter 
This Item !Ilcludes placln!; of gravel filter behind the wallll1c1uding 

procurement and transPOrtJu llv as desiRned 
Measurement unit IS m3 nf

l 
5687 1 1.01382 576.56957 

PlaSlic pipes f100 mOl for wcephol ("s 
Price includes procurement and laying of Q)I 00 mm plastic pipes for 
wecpho les including all related works. 
Measurement unit is m· . 107.00 425 .81 45,561.67 

TOTAL SUN DRI ES: 622,131.24 

0 7. 19. SUMMAR }, Rela;n;" I wall 19-1e {wards. from km 883+250 10 kill 883+S15 L- 267", 

07.1901. PRELIMINARY WORKS 
07.19.02. EARTH WORKS 
07.1903. CONCRETE WORKS 
07.19.04 REINFORCEMENT WORKS 
07 1905 SUNDRIES 

811 059.56 
385,091.27 

20,099.276.89 
4,591,360,86 

622,131.24 

TOTA L Reta;n;n ' h'all 19-1cfll1'ards. from kill 883+250 10 kill 883+515 1.=267", 0 7. 19. : I 26,508,919.82 

07.20. SUPPoriiog sfr uctUl'e of I"e infor ced (":" "Ih 20 
in Ihe cenlnl n~sen' e from km 883+582.4210 kill 883+685.14 L= 102.60 m 

heRl No. T.S. W O"k Oescljplion Unil uanlil" Unil Price Total 
07.20.06. PR ELIMINARY WORKS 

07.20.0601. 2.4 1 PR ELIMINARY WORKS 
Works shall be paid in a lump sum lump sum 314,285 .58 314,285.58 

TOTAL PRELIMI NARY WORKS: I . 31"4;285,58. 

07.20.07. EARTHWORKS 
07.20.0701. 3.1.1. Topsoil stripping 

This itcm includes stripping of 20 cm thick topsoil layer and stockpi ling 

of material on the site 

Measurement unit is m2. 
Measurement IS made in the LOT 2 Civil en 'Illcerin 'desi 'n "" 

0720.0702 111 1 Excavation of earth 
Price Includes excavation of II and III category C3rth ,loadlOg and 
transport of surp lus matena l lo stockpiling area s pecified by the 

Engineer. 

Measurement unit is m3. 

Measurement is made in the LOT 2 Civil en 'lOeerinR desi·n .. nl 
TOTAL EARTII WORKS: 

07.20.08. CO NCRETE WORKS 
0720.08.01 . 11.1 2 Construction of foundation with MB20 plain concrete 

This item includes procurement, transport of necessary mater ia l, work 
on concrete mixi ng and placing. qua lity proof and other related works. 

Measurement unit is m3 m' 12.93 8.5 16.12 110.113.43 
07 .20.08 .02. 11 1.2 Construction of top section of retai ning wall 

This item includes concreting of lOp section of retaining wall with MB 

30 concrete. fu lly in accordance with desi~ned deta il . 
Measurement unit is m3. 01) 37.96 10.454.37 396,847.89 

TOTAL CONCRETE WORKS: 506.961.32 
07.20.09. REINFORC EMENT WORKS 

07.20.09.01 11.\ 3 RA 400!500-2 ribbed bars 
Price includes procurement. cutting, bending and fixing of all necessary 

materia l incl udin~ a ll re lated works. 
Measurement unit is kn k. 350.00 70.97 24.839.50 

TOTAL REINFORC EM ENT WORKS: 24839.50 
07.20. 10. WORKS WITH GEOSYNTHETIC MATERIA LS 

07.20.10.01. 07.20.10.01. Placing of gcogrids 
This item includes procurement. CU lling and p lacing of geogrids as 

desi~ned . 

Measurement unit is m2 
a) geogrid M I with Tdop= 8,21 KN/m m 

, 
1,295.00 309.68 401.035.60 

a) geogrid M2 wlth Tdop­ 18,14KN/m m' 1.750.00 400.92 701.610.00 
07.20.1002. 07.20.10.02. Procurement and insta llation of connectors 

This item includes procurement and insta lla tion ofpolyelhy lene 
connectors to connect p,cop,rids and concrete blocks, 
Measuremenl uni t is m m 

TOTAL WORKS WITH G EOSYNTHETIC MAT ERIALS 
1.015.00 70.97 72,034.55 

I 174,680.15 
07.20.11. MASONRY WORKS 

07.20.11.01. 83.6 Building wall face of concrete blocks 
This item includes procurement. transport and building wall face of 
concrete blocks MB30. V4, M 1 SO, 40". 15x22 in size. 
Measurement unit is piece' pcs 6.325.00 274.65 1,737,161.25 

TOTAL MASONRY WORKS: 1 731 16 1.25 
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07.10. SUMMAR Y SU'Jrlorfh, .. Wrucfure () rein orad earth 20 ·jll lite celttral re~i(!nJe rom kill 883+582 42 10 kill 883+685 14 L 10260", 

07.20.06. PRELIMINARY WORKS 314,285.58 
072007. EARTHWORKS 
07.20.08 CONCRETE WORKS 506961.32 
0720.09. REINFORCEMENT WORKS 24,839.50 
07.20. 10. WORKS WITH GEOSYNTHETIC MATERIALS 1,174.680.15 
07.20. 11. MASONRY WORKS 1,737,161.25 

TOTAL Suppor(;nO structure o(rei"rorced earllt 20 -ill lire amral re.'i(!rI'e (rom kill 883+5824110 kill 883+68514 I 3757.927.80 

07.21. SUPPoI'1ing stnlcl un' of reinforccd earth 21 rightwlll"lS, 
fl'om km 883+591.72 10 km 883+8 10 l=220 III 

Item No. T.S. \Vol'k Dcscl'iption I Un it T Quan';" T Unit PI-icc T Total 
07.21.06. 

I 
PRI<:LlMlNARY WORKS 

07.21.06.01. 2.4. 1 PRELIMINARY WORKS 
IIUnlOSUm 1Works sha ll be oaid in a lumo sum. 669.124.1 J I 669.124. 13 1 

I .. 
~':'" 

TOTAL PRELIMINARY WORKS, 669124.13 
07.18.07. EARTHWORKS 

07.21 .07.01 . 3. 1 I. Topsoil stripping 
This item includes stripping of 20 em thick topsoi l layer and stockpiling 
of material on the site. 

Measurement unit is m2. 
Measurement is made in the LOT 2 Civil engineering design . m' 

07.21 .07.02. 11.1.1 IExcavauon of earth 
Price includes excavation of [J and III category earth, loading and 

transport of surp lus material to stockpiling area specified by the 


Engineer 

Measurement unit is 013 . 
 ,
Measurement is made in the LOT 2 Civil engineering design . In 

07.21.D7.Dl. 07.2 1.07.03 . IConstruction of embankment 
This item includes construct ion of earth embankment with min. 30% of 
0- 125 mm stone fractions. 
Measurement unit ;s m3. 8,611,600.50 

8' 611 600.50 
07,21.08, CONCRETE WORKS 

07.21.08.01. Construction of foundation with MB20 plain concrete 
This item includes procurement. transport of necessary material , work 

on concrete mixing and placing, quality proof and oth er related works. 

Measurement unit is m3 m 27.72 8.516. 12 236.066.85 
, 

07.21 .08.02. 11.1.2 IConstruction of top section of rem in inA wall 
This item includes concreting of top section ofretainmg wall with MB 

30 concrete, fully in accordance with designed detail. 

Measurement unit is m3 . 
 137,997.68 

374.064.53 
7.21.09. REINFORCEMENT WORKS 

07.21.09.01. 11. 1.3 RA 4001500·2 r;bbed bars 

Price includes procurement. cutting, bending and fixing of all necessary 

material incl udin~ a ll related works. 


I 
Measurement unit is k~ k, 1 760.00 1 70.97 1 53,937.201 I 

7.21.10, I TOTAL REINFORCEMENT WORKS, 
WORKS WITH GEOSYNHIETIC MATERIALS 

53 937,20 

07.21.10.01. 07.21.10.01. Placing of geogri ds 
This item includes procurement, cutting and placing of geogrids as 
designed. 
Measurement unit is m2 
a) geogrid MI with Tdop= 8,2 1 KN/m 1 m' 1 6.480.00 1 309.68 1 2.006,726.401 

a) 'co rid M2 with Tdop= 1814KN/m I m 2 I 7,840.00 I 400.92 I 3,143,212.8J 
07.21.10.02. I 07.21.10.02. Procurement and installation of connectors 

This item includes procurement and installation of polyethylene 
connectors to co nnect ,geogrids and concrete blocks. 
Measurement unit is m I m I 3,300.00 I 70.97 I 234,201.00 

TOTAL SUNDRIES: 5,384,140.20 
7,21.1 I. 

07.21. 11.01. I 8.3 .6 

MASONRY WORKS 

Building wa ll face of concrete blocks 
This item includes procurement, transport and building \vall face of 

concrete blocks MB30, V4. M 150. 40x 15x22 in size. 
Measurement unit is.pjece. I pcs I 18,270.00 I 274.65 I 5,0 17,8 55 .50 

TOTAL MASONRY WORKS, I 5,0 I7.85$.5Q 

07.21. SUMMARY Surmortin I structure 0 reinforced earth 21 -ri I /mvans rom kill 883+59172 to km 883+810 L- 210", 

07.21.06. PRELlM1NARY WORKS 069,124.13 
07.2 1. 07. EARTHWORKS 8 6" ,600:50 
07.2 1. 08. CONCRETE WORKS 374,064.53 
07.21.09. REINFORCEMENT WORKS 53,937.20 
07.21.10. WORKS WITH GEOSYNTHETIC MATERIALS 5,384.140,20 

07.21.11. MASONRY WORKS -S,O17 ,855.50 

I TOTAL SUl!.f!.orting strm.:tllre Q[rein{grced earth 11 -right ....arts from kill 883+59 '1 72 to kIlt 883+8101L- 220m(0 7.2I.~: 1 20.110,722.061 
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07.22. SUPllo l,t ing !i tnlcture 111.1de of wall s a nd piles· 22 Idtw:.... ds. !i t one walls· f, 'om km 883+630 to km 883+725 
;md (" o m km 883+868,74 to kill 883+896.S9 L=9S.2 1+28.55 = 123,76 m 

Itelll No, T ,S. WOJ'k DesCI'i o tion Unit Q uanti'" Unit P"ice Total 
07.22.0 \. 

07 22 0 10 1 24.1 
PR ELIMINAR Y WORKS 
~P~R~E~L~I~~~II~N~A~R~Y~\~V~O~R~K~' S~--------------------------r-----------------,-------------r---------------~ 

Works sha ll be paid In a lump sum lump sum 3S5.253.10 3S5.253 10 
TOTAL PR ELIMI NAR Y WORKS: 385.253.10 

07.22.02. 
072202.01. 

07220202 

3.1.1. 

111. 1 

EARnl WORKS 
Topsoil stripping 
This Item mcludes strtpping of 20 COl thick topsod layer and stockpi li ng 
of material on the site 
Measurement unit is 012 Measurement is rn.ade m the LOT 2 Civil 
en,Alnccring desi.gn m:! 

Excavation of earth for walls 
Price mcludes excavat ion of 111 and IV category carth.loading and 
transport of surplus matenal to stockpiling area specified by the 
Engineer 
Measurement uni t is m3. Measurement is made in the LOT 2 Civil 
engineering desi!!n . m J 

TOT AL EARTH WORKS 
07.22.03. 

07.22.03.01 

07.2203 .02 

11.1.2 

11.1.2 

CONCRETE WORKS 
Construction of concrete cap 
Pnce mcludes construction of reinforced concrete cap rin g by ring, 
fully In accordance with desl~ned details. 
Measurement unit is m3 m J 4S.27 10.454.37 504.632.44 
Construcll on of concrete wal[ foundation 
This item includes concreting of wall fo undation with MB 30 pla in 
concrete. d=50 cm 
Measurement uni t is 013 . nl"J. 103 .96 9.124.42 94S.574.70 

TOTAL CO NCRET E WORKS 1.453.207.14 
07.22.04. 

07.22.0401. 07.22.04.01. 
MASONRY WORKS 

IConstruction of stone wall 
Pnce Includes construct1on of stone wall of 20·40 cm fractions in 
cement mortar. fully in accordance with designed details. 
Measurement unit is 013 . n,.' 65000 I.S85.72 1.225.7IS.oo 

TOTAL MASONRY WORKS 1.225.718.00 
07.22.05. 

07.22.05.01. 11. 1.3 
REINFORCEMENT WORKS 
RA 400/500-2 ribbed bars 
Pnce includes procurement. cuttll1g, bending and fixing of all necessary 
matenal includmg a ll related works 
Measurement unit IS k~ kg 2.345.00 70.97 166.424.65 

TOTAL REINFORCEM ENT WORKS 166.424.65 
07.22.06. 

07.22.06.01. 11.1 
SUN DRIES 
Plastic pipes fI 00 mOl for weepholes 
Price includes procurement and laymg of ql1 00 mm plastic pipes for 
wccpholcs includll1A all related works. 
Measurement unit is 111 ' m 60.00 425.SI 25,548.60 

TOTAL S UN DRI ES 25.548.60 

07.11. S UMMA R Y S upp(Jrtin I SlrliC/lITe made 0 ",'ul/.\· alld pile... 21 ~/olle walls rom km 883+630 /0 km 883+725 alltl rom km 883+868 74 /0 kIll 883+896 59 
L=9511+18 55-113 76m 

07.22.01. PRELlMlNARY WORKS 385.253.10 
07.22.02. EARTHWORKS 
07.22.03. CONCRETE WORKS 1,453.207.14 
07.22.04. MASONRY WORKS 1.225.718.00, 
07.22.05. REINFORCEMENT WORKS 166 424.65' 

07.22.06. SUNDRIES 25,548.60 

TOTA L S Ul' {lOrling, structure o[ ...'all ... a"d {lifes 12• ...toll e walls {[om kIll 883+630 /0 kIll 883+725 and {[om kill 
883+868,74 to km 883+896 59. 1.-95,21+18,55- 113. 76111 ( 0 7.n l: 

3,256,151.49! 

07.22. SUPPol,ting stJ'Ucture made of wa ll s and piles - 22 

.. .. d piles from km 883+725 to km 883+868.74 L= 146.70 ,. . 


Item No. 
07.22.12. 

07.22.12.01. 

07.22.13. 
07.22.13.01. 

T.S. Work DescrioCion Unit 
PRELIMINARY WORKS 

2.4.1 PRELIMINARY WORKS 
Works sha ll be paid in a lump sum. lumosum 

TOTA L PRELlM.lN ARY WORKS: 
Supportine. $lructUl'e "'"lAD E OF PILES 

CONCR ETE WORKS 
11.1.7. 

Casting 0 100 em piles of MB30 reinforced concretc~RA 400/500 - 2 

Price includes al l works and materia ls required for concreting of piles. 
Reinforcement sha ll be oaid scoaratelv. 

a) 10." pdes I- I I m. (l2pcs) 

b) Ion. pi les 1=IOm. (54DCS .) 

c) long piles 1-9,5m. ( Ipes.) 

d) lon, pil es l-9m. ( I pes.) 

e) Ion. Diles 1- 8.5m. (Zoes.) 

f)lon l Pilcs I- Sill . (Ipes) 

')Ionooiles 1- 7.5m (I pes.) 

h) Ion. Dil es 1- 7111. (lDCS.) 
Measurement unit is 013 . 

. ~r-~J [f 
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uantitv Unit Price 

446,361.76 

103 .62 20. 172.34 

423.90 20, 172.34 

7.46 20 172.34 

7.06 20.172.34 

6.67 20.172.34 

6.2S 20.172.34 

5.S9 20,172.34 

5.50 20.172.34 

- ----­

Total 

446,361.76 
.. , 446.361.76 

2.090.257.87 i 

8.55 1.054.93 

150.4S5.66 

142.416.72 

134.549.51 

126.682.30 

118.815.0S 

I IO,947.S7 

5941733 

http:L=146.70
http:883+868.74
http:L=9S.21+28.55
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Item No. T.S. Work Oesniutioll Unit Quantity Unit PI' itt' TOlal 
0722 1302 

0722 13.03 . 

0722 13 .04. 

II I 8 

II 2 

II I 2 

Castmg pile cap ofMB30 reinforced concrete 
Price includes all works and materials required for concreting of pile 

cap. 
Reinforcement shall be paid separately 

Measurement unit is 1ll3 . m) 125.87 10.45437 1.315.891.55 
Making drainage filling of sing le-size aggrega te concrete 
Measurement un1t is m3 . m 3 27300 1.0 1382 276.772.86 
Casting reinforced concrete carcass of MB30 and MA 5001560 

concrete 
Measurement unit is 013 . III 153 .92 32.442.38 4.993.531.13 

TOTAL CONCRETE WORKS: 18.011.405.47 
07.22.14. 

07.22. 1401. 

07.22. 14.02. 

0722.14.03 . 

07.22.14.04. 

11.1.7 

11.1 .8 

11.1.3 

11. 1.3 

REINFORCEMENT WORKS 
Pile reinforcement 

a")RA 400/5 00-2 ribbed bars 
Price includes procurement, cutting. bendmg and fixmg of all necessary 

material includinJ,!. all related works. 
Meas urement unit IS k" kg 69,346.00 70.97 4.921 ,485.62 

Pile cap reinforcement 
a)RA 400/5 00-2 nbbed bars 
Price includes procurement, cu tting, bending and fixing of all necessa ry 

material including all related works. 
Measurement unit is k<l kn 5.478.00 70.97 388.773 .66 
RC carcass reinforcement 
a)MAG 500/560 mesh remforcement 
Price includes procurement, cutting, bending and fixing of a ll necessary 

material including all related works. 
Measurement unit is kg kg 1.916.00 81.11 155.40676 
a)RA 4001500-2 ribbed bars 
Price includes procurement, cutting, bending and fixmg of all necessary 

material including all related works. 
Measurement unit is kg \;£, 1.443 .00 70.97 102.409.71 

TOTAL REINFORCEMENT WORKS: ':,' '5:568,075: 75 
07.22.15. 

07.22. 15.01. 11.5 
SUNDRIES 
Insta llation of active prestressed anchors , la= 17.0 m Anchors consist 

of016 mm thret:-wire cabk-s. Strength of one anchor: Srac.=442 kN. 

Price includes cab le: formation. drilling 0116 111m holes. installation of 

anchors. grouting all phases, prestressing of anchors and formation of 

protection caP. 
Price also includes manufacture of experimental anchors which 

quantity sha ll be 3% of the total number of 
Measurement unit i~ pjece piece 37.00 429.456.03 15.889.873. 11 

TOTAL SUNDRIES: 15,889,873.11 

7.22. SUMMARY .\'uf}£mTtillg .fITuc:ture made ()(lI'all.", alld pile.,· - 22 -lefhl·tJrd.,· pitel' (mill Kill 883+72510 km 883+868 74 1.=146 70m 

07.05. 12. PRELIMINARY WORKS ·446,361.76 

07.05. 13. CONCRETE WORKS 18,0II ,405.47 
07.05. 14. REI NFORCEMENT WORKS 5,568,075.75 

07.05 .15. SUNDRIES 15,889,873.11 

TOTAl. Supportiu 'l ."fiIrudure made fJ(wall.", aud pile.", ­ 22 -Idtwllrd.f. f.Uu/uJHtJ"d trm" Km 883+72510 kill 883+868.74, 

'" ). 

39,915,716.09 

07.23. Retaining wall 23 in the centrall'csen' c: 
fl'om km 883+685.14 to km 884+570,00 L=886 m 

Item No. T .S. Work Dc:std~Jion Unit uanti!L Unit P"iet' Total 
07.23.01. 

07.23.01.01. 2.4.1 
PRELIM INARY WORKS 
I:P:::R"'E:::L"'IC:~:'llN~A"R~Y;':-::W':'O;o.R::7.K"'S--------------r---------'-------r----------f 
Works sha ll be paid in a lump sum. lump sum 2.737.326.02 2.737,326.02 

TOTAL PRELIMINARY WORKS: 2,737.326.02 
07.23.02. EARTH WORKS 

07.23.02.01. 3.1.1. Topsoil s tripping 
This item includes stripping of20 cm thick topsoil layer and stockpiling 

of material on the site. 

Measurement unit is m2. 

Measurement is made in the LOT 2 Civil enl.1ineering design .. m' 
07.23 .02.02. 11.1.1 Excavation of earth for walls 

Price includes excavation of Lll and IV category earth,loading and 

transport of surplus material to stockpi ling area specifIed by the 

Engineer. 

Measurement unit is m3. 

Measurement is made in the LOT 2 Civil enJ.ti.J)~yjn!.! design . nl 
TOTAL EARTH WORKS: 

07.23.03. CONCRETE WORKS 
07.23.03.0 1. 11.1.2 Conslruction of concl'C~tt' cap 

Price includes construction of reinforced concrete cap ring by ring. 

fully in accordance with designed details. 
Measurement unit is 1113 m' 345.54 10,454.37 3.612.403 .01 

07.23 .03.02. 11.1.2 ConSII'uClioll of concrete wall foundation 
This item includ es concreting of\W1J foundation with MB 30 plain 

concrete. d=50 cm. 
Measurement unit is m3 . m" 762.00 9.124.42 6.952.808.04 

TOTAL CONCRETE WORKS: 10.565.211.05 

r.;rro) iii\Or;? 595/733 
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Item No, T.S. Work Description Unit uantit y Unit Pl'ice Tota l 
07.24.01. PRELIMINARY WORKS 

07.24.0 1 01 2 4.1 I:P~R!.!E::Le:I-::M!.!IC:N:;:A~R:":Y~\;:V:':O~R:O-K:!' =-S--------------'------------,-------.----------1 

07.24.02. 
0724.02.01 

07.24.02.02. 

b
07.24.03. 

07.24.030 1. 

07.24.03.02. 

3 11. 

11. 1 1 

11 .1.2 

11 .1.2 

Works sha ll be~id in a lump sum .. lump sum 
TOTAL PRELIMINARY WORKS, 

EART HWORKS 
Topso il stripping 
This it em includes stripPlIlg of 20 cm thi ck topsoi l layer and stockpi ling 

of materia l 0 11 the s ll e. 

Measurement unit is m2. 

Measurement is made in the LOT 2 C ivil enl! lOeering des ign. 
Excavation of eart h for wa lls 
Price includes excavation of III and IV category ea rth . loa ding and 
tra nspon of surplus material to stockpil ing a rea specified by the 

Engineer. 
Measurement unit is m3 

m 2 

Measurement is made in the LOT 2 CIvi l enl! ineerin l! des i!.!n m~ 
TOTAL EARTH WORKS: 

CONCRETE WORKS 
Constructi on of concrete cap 
Price includ es constructi on of reinforced co ncrete cap ring by ring. 
ful lv in accordance with des iAned detai ls. 
Measurement unit is m3 

Construction of concrete wa ll foundati on 
This item includes concreting of wa ll fo undati on with MB 30 pla in 

concrete. d=50 cm. 
Measurement un it is m3. 

m 
J 

m) 

TOTAL CONCRETE WORKS, 
MASONRY WORKS07.24.04. 

07.24.04.01. 07.24.04.0 1. IConstruction ofstone wa ll 
Price includes construction of stone wa ll of 20-40 cm fra ctions in 

cement mortar. fu llv in accordance with des i ~n ed detai ls. 
Measurement uni t is m3. m' 

TOTAL MASONRY WORKS, 
07.24.05. 

07.24.05.0 1. 11. 1.3 
REINFORC EMENT WORKS 
RA 400/500·2 ribbed bars 
Price includes procurement. cutting. bend ing a nd fi xing of a ll necessary 
ma teria l inciudinA a ll related works. 
Measurement unit is k k. 

TOTAL REINFORCEMENT WORKS, 
07.24.06. 

07.24.06.0 1. 11.1 
SUNDRI ES 
Plasti c pipes fI 00 mm for weepholes 
Price includes procurement an d laying of 4> 100 mm plastic pipes for 

weevho les inciudinA all related works. 
Measurement un it is m·. 

TOTAL SUNDRI ES, 

7. 14. SUMMA RY Retain;",! »--all 14-;11 the central resen 'e frOnl k", 881+940 to km 884+010 1.- 91.13m 

07.24.01. PRELIMINARY WORKS 
07.24.02. EARTH WORKS 
07.24.03. CONCRETE WORKS 
07.24.04. MASONRY WORKS 
07.24.05. REINFORCEMENT WORKS 
07.24.06. SUNDRIES 

TOTA L Retain;,,!! h'all 14-ill tire central reserve (rom kill 883+940 to kill 884+030. L- 92.21m ( 07.24.): 

283.870.85 283.870.85 

36.00 10,454.37 

79.50 9. 124.42 

700.00 1.885. 72 

1.750.00 70.97 

4500 425.8 1 

283.870.85 

376)57.32 

725.391.39 
1.101 ,748.71 

1.320,004.00 
1,320.004.00 

124,197.50 
124.197.50 

19, 16 1.45 
19.161.45 

283,!70.85 

1,101 ,748.7 1 
1,320.004.00 

124.197.50 

19.161.45 

2.848,982.51 

(l(,nl No. 
07.23.04. 

07230401. 

T.S. 

07230401 

WQI'k l) ('sc .~ipJ i on 

MASONRY WORKS 
Const"uclion of slone w:,11 
Pnce IIl clu des construction of stone wa ll of 20-40 cm fractI ons In 

cement mortar. full v in accordance with dcsi~n ed details 
Measurement un it is m3. 

Unit 

TOTAL MASONRY WORKS, 
07.23.05. 

07230501 I I 1 3 
REINFORCEM ElVI' WORKS 
RJ\ 4 00/50(}..2 "ib bed ba.-s 
Pri ce includes procurement. cutt ing. bend ing a nd fi x lIlg of a ll necessary 
matena l mcludm.!.! a ll related work s 
Measuremen t unll is k k.. 

TOTA L REINFORCEM ENT WORKS, 
07.23.06. 

07.23 06.01. 11. 1 
SUNDRI ES 
Plas ti c pipes f1 00 mOl fo,.. weepholes 
Price IIlciudes procurement and laY ing of ell 100 mm pl as tIC pipes fo r 
wecvh oles includi ng a ll related works. 
Me..1s urement unit IS m' 

TOTAL SUNDRI ES, 

0 7.13. SUMMA RY Retaillillf! wall 23-;" the central re.';;en'e fro m kilt 88.H68S.14 t(l k ilt 884+570,00. L~8611t 

0723 .0 1 PRELIMIN ARY WORKS 
07.23 .02. EARTH WORKS 
07.23.03 . CONCRETE WORKS 
07.2304 MASONRY WORKS 
07.23.05. REINFORCEMENT WORKS 
07 23.06. SUNDRIES 

TOTA L Rew;Il;",! wall 23-ill the celtlrtll rl!Sen 'e {rom kill 883+685. 14 to kilt 884+5 70,00. L=886m( 07.13.}: 

07.24. Ret a iniru! wall 24 leftw:u·d s. f" om km 883+94 0 to km 884+030 1...--92.23111 

ua ntit y Unit Pl'ice Tota l 

3.800 00 1.885.72 7, 165.736.00 
7.1 65.736.00 

16,700.00 7097 1,185. 19900 
1.1 85.199.00 

420.00 425.81 178.840.20 
178,840.20 

2.737,326.02 

10,565.2" .05 
7.165.736.00 
1,185,199.00 

178.840.20 

2 1.832.312.27 
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07.25. 	 Supporting st.-uCIUn:' 2S m<ld(' of I.iles 251efhvards 
liles f" om Ki\'f 884+265 to km S8~+390 L= J2S.22 In 

It em No. T.S. \V ol'k D('sc l'iPtioo Unit Quantit,,· Unil P.-i("e T ola l 
07.25.12. 

07.25 12.01. 
PRELIMINARYWORKS 

24 1 f'P,oR'"'E"'L"'I-'-M'"'I-'-N"'A':R",'­, '""V'-'O"'R""K'"'·".S--------------,-------------r-------,----------1 

Works sha ll be paid in a lump sum lump sum 385,253 .29 385.25329 

TOTAL PRELIMINARY WORKS: 385.253,29 
SUPPol·ting structure MADE OF PILES 

07.25.13. 
07.25 .13 .01. 

07.25. 13 .02. 

07.25 13.03 . 

07.25.13.04. 

II. 1.7. 

11.1.8 

I J.2 

11.1.2 

CONCRETE WORKS 

Casti ng 0 100 em piles ofMB30 reinforced concrctc,RA 400/500 - 2 

Price includes all works and materials required for concreting of piles. 
Reinforcement shal l be paid separately. 

a) long piles 1=8m. (63pcs) 

Measurement umt is m3. 

, 
m 395.64 20,234 .10 8,005.419.32 

Castmg pile cap ofMB30 reinforced concrete 
Price includes a ll works and materials required for concreting of pile 

cap. 
Reinforcement sha ll be paid sepa rate ly. 

Measurement uni t is m3. m 130.23 10.454.37 1.361,472.61 
Maklllg drainage filling of single-size aggregate concrete 
Measurement unit is 013 . nf

1 
220.00 1.013 .82 223,040.40 

Casting reinforced concrete carcass ofMB30 and MA 500/560 

concrete 
Measurement unit is 1113 . n1"l 96.86 32,442.38 3,142.36893 

TOTAL CONCRETE WORKS: 12.732,391.26 
07.25.14. 

07.25. 1401. 

07.25. 14.02. 

07.25. 14.03. 

07.25. 14.04. 

11.1.7 

11.1.8 

11. 1.3 

11.1.3 

REL~FORCEMENT WORKS 
P11e reinforcement 
a)RA 4001500-2 ribbed bars 
Price incl udes procurement, cUlli ng. bending and fixing of a ll necessary 

material includillj.!,all related works 
Measurement unit is ko k" 48,500.00 7097 3,442,045.00 
Pile cap reinforcement 
a)RA 4001500-2 ribbed bars 

Price includes procurement, cutting. bending and fixing of all necessary 

material including all related works . 
Measllrf'!lllf'nl IInil j .. h. ~ 4.3 10.00 70.97 305,880.70 
RC carcass reinforcement 

a)MAG 500/560 mesh reinforcement 
Price includes procurement, cuni ng. bending and fixing of all necessary 

material mcluding all related works . 
Measurement un it is k!L k" 1,392.00 8 1.11 112,905 .12 
a)RA 400/500-2 ribbed bars 
Price includes procurement. cutting, bending and fi xing of a ll necessary 

material including a ll related works . 
Measu rement unit is k!l._ k. 1,245.00 70.97 88,357.65 

TOTAL REINFORCEMENT WORKS: 3.949.188.47 
07.25.15. 

07.25. 15.01. 11.1. 5 
SUNDRIES 
Installati on of active prestressed anchors, la= 17.0 m. Anchors consist 

of016 mm three-wire cab les . Strength of one anchor: Srac .:::442 kN. 

Price includes cable foonation, drilling 0116 10m holes, installation of 

anchors, grou ting a ll phases, prcstressing ofanchors and formation of 

orotection caP. 
Price a lso includes manufacture of experimenta l anchors which 

quantity sha ll be 3% of the total number of 

Measurement uni t is oiece piece 32.00 438,580.46 14,034,574.72 

TOTAL SUNDRIES: 14.034,574.72 

l~ ~:~ 

fJ7.15. SUMAfARY Supporliug"ilruL'/urt! made o(piles 25 -leOll'ard.\', piles (rom "", 884+26510 km 884+390, / ,=125,22111 

07.25.12. PRELlMlNARY WORKS 
07.25. 13. CONCRETE WORKS 
07.25.14. REINFORCEMENT WORKS 
07.25. 15. SUNDRIES 

TOTAl, ,\'uPl}{}rlinI! structure made (){JJile~ - 15 -Iefhl'ards, IJiles (rum "", 8R4+2fi5tfJ km 884+390. L=125.22m(07.15.J: 

07.26. R•. elalllln II 261efl ds. flwa. . __ .~ . • .. •.. _~ .. _ ... kill 884+725 to km 884+846 L= 120.05 

IlemNo. T.S, \VQI'k Descriotion Unit 

07.26.01. PRELIMINARY WORKS 
07.26.0 1.01 . 2.4 .1 PRELIMINARY WORKS 

Ilumo sum Works sha ll be paid in a lumo sum. 
TOTAL PRELIMINARY WORKS: 

385,253.29 

12,732,301.26 
' 3,949.188.47 

,k'" .' 14.03<1;514·.72 

31.101.317.74 

uantity Unit PI'ice Total 

I 364,976.80 I 364,976.80 
364 976.80 

':. 
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(1 (, IU No. Work l>es(,Ti )( ion 
07.26.02. EA RT H WORKS 

072602 0 1 Topsoil strIpping 

ThIs item Includes stopping of 20 cm thick topsotllaycr and stockpiling 

of materia I on the site 

Measurement un it IS fIl2 

Measurement IS made In thcLOT 2 Civi l engmeeong dcsll!rl . 01 
, 

0726.0202. 1l.l.1 IExcavation of earth for walls 
Pnce Includes excavation of III and IV category eanh.loadm£ and 

transpon of surplus matenal to stockpiling area specified by the 

EngIneer. 

Measurement unit is m3 .IMeasurement IS made in the LOT 2 Civil englneenng des ign 01 
, 

07.26.02.03. 34. 1.4 Filling and compact ion 

Pricc includes the following machine operations:filling and spreadmg, 

fine and rough leveling, welting and compactIon of locally excavated 

matena l. 
Measurement unit is m3 01 

, 
07.2602.04. 3.4. l. 1 IEmbankment s lope topsoi llng 

This item Includes embankment lopsoiling above the filter filling In 15 
cm thick layer. 
Measurement unit is m2 

07.26.03, CO NCRETE WORKS 
0726.03.0 1. 1l.1.2 Construction of retaining wa lls 

Price includes concreting of retaining walls flng by flng with MB30. 

V4. M 150 reinforced concrete. fully in accordance with designed 

details. 
Measurement unit is m3 

07,26.04, REI NFORCEM ENT WORKS 

07.2604.0l. 1l.1.3 RA 400/500·2 ribbed bars 
Price includes procurement , cutting. bending and fixing of all necessary 

material inciudmA all related works 
Meas urement unit is k l . 

07,26.05, S UNDRI ES 
07.26.05.0 1. 11.1.4 1)laci ng of drainage filter 

This item includes placmg of gra vel filte r behind the wall including 

orocurement and transport fully as designed . 
Measurement unit is m3. m' 

0726.0502. I I I IPlastic pipes n00 mm for weepholes 

Pri ce mcludes procurement and laYlllg of ~1 00 mill plastiC pipes for 

weeoholes mcludingall rela ted works. 
Measurement unit is m I m 

TOTAL SUNDRI ES: 

07.26. SUMMA RY Reta;n;,,' wall 26-le tword.\' rom lim 884+725 w kIll 884+846 L- 120 05", 

07.26.01. PRELIMINARY WORKS 
07.26.02 EARTH WORKS 
07.26.03. CONCRETE WO RKS 
07.26.04 REiNfORCEMENT WORKS 

07.26.05. SUNDRIES 

TOTAL RelUi"in p woll 26-lefi~'Urd!o' , from kIll 884+725 to k", 884+846 L~120 05", 0 7.16. : 

600.25 3 14.29 

370.00 1,013.82 

48.00 425.81 

--­ -­ ._­ __ I 

Tolal 

188,652.57 

51.09840 
239.750,97 

10.626,149.25 

IM2~!<I2,2~ 

2,702,466.63 
.. '. 2.702.466,63 

375, 11 3.40 

20.43888 
395.552.28 

364 976,80 
239 750,97 

10626.149.25 
2 70~,466,63 

395;552,28 

.­ 14.328,895.93 

~ 

I 
~ 

07.MI. R eta ining wall MI Idtwards, from km 0+414 to km 0+554 (following the MI detour cenlerline) 
1?140.87 m 

IIe-mNo. T,S. \\'ork DescrjPJ ion Unit ua ntity Unit PI'iee Total 
07,M1.01. 

07.MI.OI Ol. 2.4 . 1 

PR ELIMINARY WORKS 
PRELIMINARY WORKS 
Works shall be oaid in a Jumo sum. lump sum 435,944.51 435.944.51 

TOTA L PRELIMINARY WORKS: 435.944.51 
07,MI.02. 

07.M I 020 1 

07 MI.02 02. 

07.MI.02.03. 

07.MI 0204. 

3. 1.\. 

1 l.l.1 

3.4. 1.4 

3.4. l. 1 

EARTHWORKS 
Topsoi l stripp ing 
This item includes stripping of20 cm thid: topsoil layer and stockpili ng 

of materia l on the site. 

Measurement un it is m2, 

Measurement is made .in the LOT 2 Civi l enl.!ineerinl.! dcsi1!n . m' 
Excava tion of ea rth for wa lls 
Price includes excavation of J1I and IV category earth, load ing and 

transport of su rp lus materia l to stockpi ling area specified by the 

Engi neer. 

Measurement unit is m3 . 

Measurement is made in the LOT 2 Civil engineering design. m) 

Fi lling and compaction 
Price includes the fo llowing machine operations:filling and spreading, 

fmc and rough leve ling. wetting and compaction of loca lly excavated 

materia l. 
Measurement unit is m3 . m' 565.00 3 14.29 177,573 .85 

Embankment s lope topsoi ling 
This item includes embankment topsoi ling above the filter fi ll ing in 15 

em thick layer. 
Measurement unit is m2. 01 ' \.735 .00 70.97 123,132.95 

TOT AL EARTH WORKS: 300.706,80 

598n33 /JfJ?v~~;,@f1 
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Itcm No. T.S. \\'o,-k Dcsc'iI!!ion Uni t Quantity Unit P,'icc Total 
07.~11.03. 

07 MIO)01 II.I 2 
CONCR ETE WORKS 
Construction of retaining walls 
Price includes concreting ofrelalnmg walls ring by ring with MB30. 

V4. M 150 reinforced concrele. fully in accordance with desIgned 

detads 
Measurement unit is 1113 m~ 1. 183.00 9.884.79 11.693 .706.57 

TOTAL CONCRETE WORKS: 11.693.706.S7 
10.1\11.04_ 

10.MI0401 I I. J.3 

REINFORCEM ENT WORKS 
RA 400/500-2 ribbed bars 
Price includes procurement. cUlling. bending and flxmg of all necess.,uy 

material including a ll related works. 
Measurement unit is k~ . k" 39.755.00 70 .97 2.821 .41235 

TOTAL REINFORCEMENT WORKS: 2.821.412.35 
07.M1.0S. 

07MI0501 

07 MI 05 02. 

11.1.4 

III 

SUNDRIES 
Placmg of drainage filter 
This item includes placing of gravel filter behind the wall including 

procurement and transport.fully as designed . 
Measurement unit is 1113 , 111) 435.00 1.013 .82 441.011.70 
Plastic pipes flOO mm for weepholes 

Price includes procurement and laying ofepl 00 mOl plastic pipes for 
wcepholes including all related works. 
Measurement unit is m' 56.50 425.81 24.058.27 

TOTAL SUNDRIES: 465,069.97 

7.M! SUMMARY Retailli",! lVall ftfl-!d/wurd..., from km 0+414/0 kill O+554((olloH'ill(! tlte MI detour cell/erline ),/.=140,87", 

07.MI 01. PRELIMINARY WORKS 435,944.SI 
07.M I 02. EARTH WORKS 300,706.80 
07.MI03 . CONCRETE WORKS 11,693,706.57 
07.MI 04. RE INFORCEMENT WORKS 2,821,412.35 
07.M 105. SUNDRIES 465,Q69.97 

TOTAl. Re({Ji"illJ! II'all MI-Iefiu-ard.... (rom kIll O+414/tJ kill O+554(foJJlJU'ine tile MI detour centerline 15.716.840.20 

07.1\12. Suppo,-ting sln,clu,'c of I'cinforced ea,-th 1\12 "ighlwarts, 

f,'om km 0+565,38 to km 0+604,1 0 (following the M I detou,' centc.-Jinc) L=38,40 m 


hC'm No. T.S. Work Desc':im.ion Unit uanti...,· Unit P,'ice Tolal 
07.M2.06. PRELIMINARY WORKS 

07 M2 06 0 1 2.4.1 r.1::'RO:EO:LC:I:::~:CII::-N:':A::RC:'':-' -::W':'O''"R:::-;K''S-------------''----------,-------,----------1 

07.M2.07. 
07.M2.0701 

07.M2.0702. 

07.M2 07 03 . 

07.M2.08. 
07.M2.08.01. 

07.M208.02. 

07.M2.09. 
07.M2.0901. 

07.M2.10. 
07.M2 1001. 

3.1.1. 

IIII 

Works sha ll be paid in a lump sum. lump sum 

TOTAL PRELIMINARY WORKS: 
EARTHWORKS 
Topsoil stripping 
This item includes stripping 0(20 em thick topsoil layer and stockpiling 

ofmalcria l on the site. 
Measurement unit is m2. 
Measurement ;s made in the LOT 2 Civil engineering design . 
Excavation of earth 
Price includes excavation of [J and III category earth,loading and 

transport of surp lus material to stockpiling area specified by the 

Engineer. 

Measurement unit is m3 . 

Measurement is made in the LOT 2 Civil en~ineerill.l.t desi2n . 

m 2 

m' 
07.M2.07.03 . IConstruction of embankment 

This item includes const ruction of earth embankment with min . 30% of 

0·125 mm stone fractions. 
Measurement unit is m3 . 

CONCRETE WORKS 
11.1.2 Construction of foundation with ME20 plain concrete 

This item includes procurement. transport of necessary material, work 

on concrete mixing and placing, quality proof and other related works . 

Measurement unit is m3 

11.1.2 IConstruct ion of top section of retaining wall 
This itcm includes concreting of top section of retaining wall with ME 

30 concrete. fully in accordance with desi~ned detail. 
Measurement unit is m3 . 

REINFORCEM ENT WOR KS 
II. J.3 RA 400/500-2 ribbed bars 

Priec includes procurement, cuning, bending and fixing of all necessary 

material includin~ all related works. 
Measurement unit is k ' 

07.M2.10.01. Placing of geogrids 
This item includes procurement, cutting and placing of geogrids as 

desi,gned. 
Measurement unit is m2 

a) 'co"rid MI with Tdo = 8.21 KN/m 

a) gcogrid M2 with Tdop= IS.14KN/m 

121.658.93 121.658.93 
121 .658.93 

487.509.60 
4875 9.60 

41.558.67 

24.045.05 
65.603.72 

9.226.10 
9.226.10 

173420.80 

637.462 .80 

ff 991733 
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II(,nlNo. T.S. WOI"k O(,S(Tiution Unil QU ~llIlilV Unit PI'ic(' T OI,,1 
07M21 0 02 07 M2 1002 II)rocuremcm and installation of connectors 

This Item Inc ludes procurement and Installation of polyethylene 

conneclOrs 10 connect c.eoj.!rids and concrete blocks 
Measurement unit is Ill ' 111' 54000 70.97 38.32380 

TOTAL WORKS WITH GEOSYNTIU:T1 C MATERIALS: 849.207AO 
07.M2.11. 

07.M2 II 0 1 8.3 6 
~IASONRY WORKS 
Building wall face of concrete blocks 
ThiS Hem Includes procurement. transport and budding wall fa ce of 
concrete blocks MB30. V4. M 150. 40x 1Sx22 in size. 
Measurement unit is Olece pes 4.180.00 27465 1.148.037.00 

TOTAL MASONRY WORKS: 1.148.037.00 

07.M2. SUMMA R)' Slipporlim: ...Imcture fI(reillftm.:ed earlh Ml-rightll'art... (rom km 11+5653810 km I1+6()4 JfJ((i}l/ox-;III: Ihe M I del("'r cenlerlill t! 

07.M 2 06 PRELIMINARY WORKS 121 .658.9. 
07 M2 07. EARTH WORKS 487,S09.64] 
07.M2.08. CONCRETE WORKS 6S.603.7 
07.M209. REINFORCEMENT WORKS 9.226.1 
07.M2.10. WORKS WITH GEOSYNTHETIC MATERJALS 849,207~ 

07 M2 II. MASONRY WORKS 1 , 148.037.0~ 

TOTAl, .\'umIOTlill!! .\·truelure o(rein(oreed earlh M2 -r;rllht ·arl.\·. (rom kill 0+565.38 w kill 0+604./fJ(((}lIowiur Ihe M/ tlelour cellterline), 1.=38.4(Jm(07.M2. ) : ". 

07.M3. Rtlainin e. wall M3ldlwal'ds, fl'om km 0+60610 km 0+635,72 (following Iht Ml dttoUI" c~nl t l"lin t) 

L=30 m 

ItcmNo. 
07.1\"13.0 1. 

07M30101 

07.M3.02. 
07.M3.0201. 

07 M3 0202 

07 M3 02 03 

07.M3.0204. 

07.M3.03. 
07.M3.030 1. 

07.M3.04. 
07.M3 04 01 

07.M3.0S. 
07.M3 05 02. 

T .S. 

24 1 

3. 1. 1 

11.1.1 

3 4.1.4 

3.4. 1. 1 

11.1.2 

11.1.3 

II.I 

\Vork Oes(Ti lion 
PRELIMINA RY WORKS 
PRELIMINARY WORKS 
Works sha ll be aid In a lum sum. lum sum 

TOTAL PR ELI MINARY WORKS: 
JEARTH WORKS 
Topsoil s tripping 
This itcm includes stripping of20 cm thick topsod layer and stockpiling 
of material on the site. 
Measurement unit is m2. 
Measurement is made in the LOT 2 C ivil engincen nl! design m 

, 
IExcavati on of earth for wa lls 
Price includes excavation of III and IV category eanh.1oad ing and 

transpon of surplus materia l to stockpi ling area specified by the 

Engmeer. 

Measurement un it is m3 
Measuremenl is made m th e LOT 2 Civil enr.incering design . m 

, 
IFill ing and compaction 
Price mcludes th e following machine operat ions filling and spreading. 
fme and rough leveling, wetting and compaction of locally excavated 

material. 
Measurement unit is m3. m.' 

IEmbankment slope topsoi ling 
This itcm includes embankment lopsoiling above the filler filling in 15 
em thick layer. 
Measu rement unit is 012 . 

CONC RETE WORKS 
Constructi on of reta ining walls 
Price includes concreting ofre13ining wa lls ring by ring wi th MB30, 

V4 , M150 reinforced concrete, fully in accordance wIth designcd 

details. 
Measurement unit is m3 

REINFORCEMENT WORKS 
RA 400/S00-2 ribb<d bars 
Price includes procuremcnt , cUlling, bending and fix ing of all necessary 
material includin~ a ll related works. 
Measurement unit is k 

SUNDRIES 
Plastic pipes fI 00 mm for weepholcs 
Pnce includes procurement and laying of 411 00 mm plastic pipes for 

wecoho les i ncludin~ a ll related works. 
Measurement unit is m· . m 

TOTAL SUNDRIES: 

125 .00 

12.00 

Unil P.-icc 

314.29 

425.81 

Tot~1 

9 1.244.20 
9 1.244.20 

39.286.25 

22.000.70 
'; 61.286.95 

1.568.7 16.17 
1.568.716.1 7 

363.224.46 
363.224.46 

5, 109.72 
S.I09.72 

07.~fJ Sll~/MAR), Reltl;II;Il' ",all M3-/(, lwards rom knt O+ fS061tJ knt 0+635 71(fol/oU'iIlP 11,(, /III tletour u nler/in(' L 30m 

07.M3.01. PRELlMINARY WORKS 91244.20 

07.M3.02 EARTH WORKS 61.286.95 

07.M3.03. CONCRETE WORKS 1.568.716.17 

07.M3.04. REINFORCEMENT WORKS 363 24.46 

07.M305 SUNDRlES 5,1.09.72 

TOTAl. Rda;IIill ~ wnl/ M3-/eftwaTlI.... fT(}m kill 0+6()610 km (1+635 72(fiJI/OH';II' lit e MJ J elour clmler/ill (' J. 2089,581.S0 

6001733 
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07.1\'1-,. Rel:1inin!! w:111 M4Icflw:1rds. f.·o," km 0+67510 krn 0+7-'8 Ifollowing the M I detoUi' ccnlt."riine) L= 73.67 III 

Ilem No. T.S. WOI'k DesCI"iplion Unit Oualllily Unii P .. ic(' Tot,,1 

07.M4.01. 
07 M4 0101 

f'P:-,R:"t=:I",.. I"-~.=:.H"-N:,-' A,-,R:,,',::-' :,:W,,O=R::=-;-:K7S_____________-,__-------,-------.--------1 
24 .1 PRELIMINARY WORKS 

Works shall be paid In a lump sum lum!) sum 233.17962 233.179.62 
TOTAL PRELIMINARY WORKS: 233.179.62 

07.M4.02. 
07 M4 02 01. 

07.M4.02.01. 

07 M4 02.03 . 

07 M4 02 04 

3.1.1. 

11.1.1 

3.4.1.4 

3.4 .1.1 

EARTH WORKS 
Topsoil stripping 
This item Includes strippmg of20 cm thick topsoil layer and stockpiling 

of material on the site. 

Measurement unit is m2 

.Measurement is made in the LOT 2 CIvil engineerinlt desicn nl 
Excavation of ear1h for walls 
Price includes excavation of UI and IV category earth, loading and 

transp0r1 of surplus material to stockpiling area specified by the 

Engineer 

Measurement unit is m3 . 

Measurement is made in the LOT 2 Civil en~ineerin~ desis!Il . m' 
Filling and compaction 

Price includes the following machine operations:filling and spreading, 

fine and rough leveling, wetting and compaction of locally excavated 

material . 
Measurement unit is m3 . n1'1 300.00 314 .29 94.287.00 
Emb~lnkmenl slope topsoillllg 
This Item includ{."S embankment topsoiting above the fdter filling in 15 

crn thick layer. 
Measurement unit is m2. m' 740.00 70.97 52.517.80 

TOTAL EARTH WORKS: 146.804.80 
07.1\14.03. 

07.M4.03.01 . 11.1.2 

CONCRETE WORKS 
Construction ofrclaininA walls 
Price includes concreting of retaining walls ring by ring with MB30. 

V4, M 150 reinforced concrete, fu1ty in accordance \"';th designed 

details. 
Measurement unit is m3 m' 585.00 9.884.79 5,782.602. 15 

TOTAL CONCRETE WORKS: 5.782.602.15 
07.M4.0-l. 

07.M4.04.0 I. 11.1.3 
REINFORCEMENT WORKS 
RA 400/500-2 "ibbcd bal"s 
Price includes procurement, cutting, bending and fixing of all necessary 

material including all related works . 
Measurement unit is "c. k. 15,948.00 70.97 1.131,829.56 

TOTAL REINFORCEMENT WORKS: 1.131.829.56 
07.M4.05. 

07.M4.0502. 11.1 
SUNDRIES 
Plastic pipes fl 00 mm for weepholcs 

Price includes procurement and laying of ¢lIDO mm plastic pipes for 

weepholes including all related works. 
Measurement unit is m' 29.60 425,81 12,603.98 

TOTAL SUNDRIES: 12,603.98 

07.M4 SUMMARY Retai"illl! Willi M4-leftll'ard.'i (r{)m kill 0+675 t{) kill ()+74S(((}II{)lI'i"e tIle M I de/{)ur centerline) / ,=73.67m 

07.M4.01. PRELIMINARY WORKS 

07.M4.02. EARTH WORKS 

07.M403 . CONCRETE WORKS 

07.M4.04. REINFORCEMENT WORKS 


07.M4.05. SUNDRIES 

TOTA/, Retai"ill!! 11'1111 M4-left",urds . from kill 0+675 to km 0+ 748(((}lIoll'illf! tile MJ detour cellterlim!). T,=73,67m(0 7.M4. J: 

233.179 
146.804 

5.782,602 
1,/31,829 

12.603 

7,307,020.11 

07.MS. RClainine. wall M51eflwards f"om 1m, 0+875 to km 0+9 19 78 (followin!:! the l\H detour centerline) 1..=45,14 m 

Item No. T.S. WOI'k Description Unit QuantifY .1 Unit Price Total.1 ~ 
PRELIMINARY WORKS 


07.M5.01.01. 2.4. 1 

07.M5.01. I 

PRELIMINARY WORKS 
Works sha ll be Eaid in a lumE sum. IIum2 Su1l1 141.935.43 141,935.43 

I TOTAL PRELIMINARY WORKS: 

07.MS.02. 
 EARTH WORKS 

07.MS.02.01. 3.1.1. Topsoil stripping 
This item includes stripping of20 cm thick lopsoillayer and stockpiling 

of material on the site. 

Measurement unit is m2.Measurcment is made in the LOT 2 Civil 

engineering design . m' 
07.M5 .0202. 11.1.1 IExcavation of earth for walls 

Price includes excavation ofDl and IV category earth,loading and 

transport of su rplus material to stockpiling area specified by the 

Engineer. 
Measurement unit is m3 .Measurement is made in the LOT 2 Civil 

engineering design . m.' 
07 M5 02 03 . 3.4.1.4 IFilling and compaction 

Price includes the following machine operations:filling and spreading, 

fine and rough leveling, wetting and compaction of locally excavated 

material. 
Measurement unit is m3 . m' 300.00 314.29 

07.M5 .0204. 3.4.1.1 IEmbankment slope topsoiling 

This item includes embankment topsoiling above the filter filling in 15 

crn thick layer. ,
Measurement unit is m2. m 205.00 70.97 

TOTAL EARTH WORKS: 

141.935.43 

94.287.00 

14,548.85 
108.835.85 

§,. 
~. 
t· 
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Ilem No. T.S. Work Ocscrinlion -.l Uni, Q \I :l.I1til\, Unill' l'ic(' Tota l 
07.MS.03. 

07.MS 03 01 II I 2 

CONC RETE WORKS 
COnStruCllon of relamlllg walls 
Price mcludes concrellng of retaIII I11g walls nng by ring wllh MB30, 
V4. M I SO relllforced concrete. fully In accordance with dcs lgned 

details. 
Measurement Ulllt is m3 Ill ~ 467.00 9,884.79 4,616,19693 

TOTAL CONCRETE WORKS: 4.61 6.196.93 
01.MS, G4 . 

07MS0401 1l.l.3 

REINFORCEMENT WORKS 
RA 400/500·2 ribbed bars 
Price mclud t::s procurement, cutting. bending and flXl11 g of all necessa ry 
materia l mcludin~all related works 
Measurement lInt t IS kl?.. k.. 14.330.00 70.97 1,0 17.000.10 

TOTAL REINFORCEM ENT WORKS: 1.01 7.000.1 0 
07.MS.OS. 

07 MS 05 01 

07.MS 05 02 

II 14 

III 

SUN DRI ES 
Placing of drainage fdler 
This item mcludes placing of gravel filt er behind the wall includmg 

Drocuremcllt and tra nsDortJull y as dcsIMned. 
Measurement unit is m3 . m~ 165.00 1,0 13.82 167.280.30 
PlastiC PIpes fI 00 mm for weep holes 
Price includes procurement and laYIng of 4)1 00 mm plastic pipes for 
wecDholes inclu din~ a ll related works. 
MC3.surcment uni t is /l1 ' . m 18.50 425.81 7.877.49 

TOTAL SUNDRIES: 175,is7.79 

0 7. M.i SUMMAR), Rel"i";,,,! "'flll /lH-le(tH'arJ.f (m", kill (J+K75 10 kill O+ 1J1 9 78«0111111';11/: lire MI tll!tour cellier/iue j ' .=45. 14111 

07.MS 0 1 PRELI MINARY WORKS 141,935.43 
07.M5.02 EARTH WORKS 108.83S.8' 
07.MS.03 . CONCRETE WORKS 
07 MS 04. RE INFORCEMENT WORKS 

07.MS.OS. SUNDR IES 

4,6 16,196.93 

~ 
17S,157.7! 

TOTAl, Relni"illf wall M5-leOll'nrd.f fro", kill (J+87SltI kill (J+919, 78 ({oJ/u wi"g II,,: All delnur cenlerlim: }, 1.=45.14m((J7. MS.J: 6.059.126.1 

07. PI , Supporting s lt'uclun~ of .'einforced t arlh PI righlwaI" s, 

from km 0+1 50 10 km 0+283.81 (following the crnl t-dint" ofint r "change I ) L= 135.19 m 


Item No, T .S. 'Vol'k Desniplion Unil uantity Voil Price Total 
07.PI.06. PRELIMINARY WORKS 

07.PI 06.01 2 4.1 f'P:-:R:"E"'L"'I"'~''-'II''-N''-A''R:''Y':-:'::W'::'O'''R::='K=S--------------'-----------,,-------,-------

07, P1.07. 
07.PI.07.01 . 

07.P I 07.02. 

07.PI.07.03. 

3.1 1 

11.1.1 

Works sha ll ~~a.d in 3. J!!..!!!Itsum l u~sum 

TOTA L PRELIMINARY WORKS: 
EARTHWORKS 
Topsoil stripping 
This ilem includes siripping of 20 cm th Ick topsoil layer and s iockpiiing 
ofmatenal on the s ite. 

Measu rement unit is m2. Measurement is made in the LOT 2 Civi l ., 

elll.~ineerinR des iJ!.n m' 
Excavation of earth 
Price includes excavat Ion of 11 and III category earth,loading and 

transport of surp lus material to stockpiling area specified by the 
Engineer. 
Measu rement unit is 1ll3. Measurement is made in the LOT 2 Civi l 

engineering design nl 
07.P I .01.03. IConstruction of embankmcnt 

T his item includes constructio n of earth embankment wi th min. 30% of 

0· 125 mill stone fractions 
Measurement unit is m3. nf

1 
33,265.00 

07.PI.08. 
07.PI.08.01. 

07.PI.08.02. 

07.PI.09. 
07.PI.09.01. 

11.1.2 

II 1.2 

II. 1.3 

TOTAL EARTH WORKS: 
CONCRETE WORKS 
Construction of fo undation with M.B20 pla in concrete 
This item incl udes procurement , transport of necessary matcria l, work 
on concrete mix ing a nd placing, qua lity proof and other rclated works. 

Measurement unit is 1113 

Construction of top section of retaining wa ll 
This item includes concreting of top secti on of retaining wa ll with MB 
30 concrete, fully in accorda nce wit h des i).!ned detail. 
Measurement uni t is m3 . 

m' 

m' 
TOTAL CONCRETE WORKS: 

REINFORC EMENT WORKS 
RA 400/500-2 ribbed bars 
Price includes procurement. cutting, bending and fix ing of all necessary 

material includine all related works. 
Measurement unit is k~ kg 

TOTAL REINFORCEMENT WORKS: 
WORKS WITH G EOSYNTHETIC MATERIALS07.PI.I0. 

07.PI.I0.01. 07.P 1.1 0.0 I. IPlacingofgeogrids 
This item mcludes procurement, cutting and placing of geogrids as 

dcsiAned 
Measurement un it is m2 
a) geogrid M I v.;lh Tdop= 8,21 K N /m m' 
a) geogrid M2 with Tdop= 18, 14KN/m m' 

17.11 

8.15 

450.00 

4 15,668.02 415.668.02 

4,505.00 

5,952.00 

320.73 

8.5 16.12 

10,4S4.37 

70.97 

309.68 

400.92 

4IS.668,02 

I I 

10,669.083.45 
10,669,083.45 

I 
I 

145,710.81 

85,203 .12 
23C!,?J3.93 

31.936.50 
3 1.936.50 

1.395,108,40 

2,386,275.84 

~ 

~ 
~ 
~ 

~ 
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1tt-IUNo. T.S. WOI"k Desniptioll Unit uantit" Unit PI"i('(' Total 
071'11002 07.1'1 10m Procurement and Installation of connectors 

ThLs L1em includes procurcment and installation of polycthylenc 

connectors to conncct I!cogrids and concrete blocks 
Measurement Untt is m' m' 2.175.00 70.97 154.35975 

TOTAL WORKS WITH GEOSYNTHETIC MATERIALS: 3.935,743.99 
07.1'1.11. 

07.P1 11 .01 83 .6 
MASONRY WORKS 
Building wa ll face of concrete blocks 
This itcm includes procurcment. transport and budding wall face of 
concrete blocks MB30, V4. M ISO, 40x 15x22 LIl size. 
Measurement unit is...J?iecc -.!'C. I 13.485.00 274.65 3.703.655.25 

TOTAL MASONRY WORKS: 3.703.655.25 

07.P/, SUMMARY Smmortim.! ~itrllclllre ofrei"rorced eartlt PI -rif!lttwarts. from km 0+150 to kill 0+183.8IifoJJQI~·in!! tlte center/ine o(inrercJwII!!e I), 1.=/35.79111 

07.1'1. 06. PRELIMINARY WORKS 415,668.02 
07.1'1.07. EARTH WORKS 10.669.083.45 
07.P1.08. CONCRETE WORKS 230,913.93 
07.1'1.09. REINFORCEMENT WORKS 31.936.50 
07.1'1.10. WORKS WITH GEOSYNTHETIC MATERIALS 3.935,743.99 
07.1'1.11 . MASONRY WORKS 3,703,655.25 

TOTAL SII ort;n I Structure 0 rein orced eart" PI -ri l/rtwarl.\" rolll kill 0+15010 km 0+283 8/ 
'18,987,601.14 

07.P2, Suppol'ting $tl'uctUl'e of I'einforced eal"th P2 I'ightwuts, 
fl'om k01 0+300,63 (following the centel"iine of interchange I) to kill 0+125 (followine the celHel'line of the 1('1!.3) L=16S,20 n1 

lIem No, T.S , Work Dcsniption Unit Ouantity Unit Pl'ice Tolal 
07.P2.06. PRELI~HNARY WORKS 

07.P2.06.01. 2.4.1 f:P:7R::E"'L"'17"::11N7':'::A:':R;:y':-\O:V7:0~R~K::;:'S--------------'-------------r-------,-----------l 

07.P2.07. 
07PP2.07.01. 

07.P2.07.02. 

07 P2.07.03 . 

07.P2.08. 
07.P2.0S.01. 

07.P2.0S.02. 

07.P2.09. 
07.P2.09.01. 

07.P2.10. 
07.P2. 10.01. 

07.P2. 1O.02. 

07.P2.11. 
07.P2. 11.01. 

Works shall be oaid in a lumD sum. lump sum 

TOTAL PRELIMINARY WORKS: 

3. 1.1. 

11.1.1 

EARTHWORKS 
Topsoil stripping 
This item includes stripping of20 cm thick topsoil layer and stockpi ling 
of material on the site. 
Measurement unit IS 012. Measurement is made in th e LOT 2 Ci vil 

enuilleerin~ dcsiRn. 
Excava ti on of earth 
Price includes excavation of 11 and II I category earth ,loading and 

transport of surp lus material to stockpiling area speclfLed by the 

Engmcer. 
Measurement unit is m3 . Measurement is made in the LOT 2 Civil 

encineeri1")JLdcsign. 
07.P2.07.03 . IConstruction of embankment 

This item includes construction of earth embankment with min. 30% of 

o· [25 nun stone fractions. 

m' 

m~ 

Measurement unit is 013 . m~ 10,615 .00 

11.1.2 

11.1.2 

11.1.3 

TOTAL EARTH WORKS: 
CONCRETE WORKS 
Construction of foundation with MB20 plain concrete 
This item includes procurement, transport of necessary material , work 

on concrete mixing and placing, quality proof and other related works. 

Measurement unit is m3 

Construction oftoD section of retaining wall 
This item includes concreting of top section of retaining wall with MB 
30 concrete, fully in accordance with desi.1!ned detail. 
Measurement unit is m3 . 

m 
J 

nl 
TOTAL CONCRETE WORKS: 

REINFORCEMENT WORKS 
RA 400/500-2 ribbed bars 

Price includes procurement, cutting, bending and fixing of all necessary 

material includin.1! all related works. 
Measurement unit is kl! kg 

TOTAL REINFORCEMENT WORKS: 
WORKS WITH GEOSYNTHETIC MATERIALS 

07.P2. 10.Ol . IPlacing of geogrids 
This item includes procurement, cutting and placing of geogrids as 
designed. 
Measurement unit is m2 

a) geogrid M[ With Tdop= 8,2 I KN/m 
a) geogrid M2 With Tdop= 18,14KN /m 

m' 
01" 

07.P2. [0.02. IProcurement and insta llation of connectors 

8.3.6 

This item includes procurement and installation of polyethylene 

connectors to connect Aeo.c.rids and concrete blocks. 
Measurement unit is m' m' 

TOTAL WORKS WITH GEOSYNTHETIC MATERIALS: 
MASONRY WORKS 
Building wall face of concrete blocks 
This item includes procurement, transport and building wall face of 
concrete blocks MB30, V4, M [50. 40x I Sx22 in size. 
Measurement unit is piece. -.!'C. 

TOTAL MASONRY WORKS: 

20.82 

9.91 

545.00 

4,765.00 

5.085 .00 

2.586.00 

15.960.00 1 

506.911.50 

320.73 

8.516.12 

10.454.37 

70.97 

309.68 

400.92 

70.97 

274.65 

506.911.50 
506,911.50 

3.404.548.95 
3.404.548.95 

177.305.62 

103.602.81 
280,908.43 

38.678.65 
38.678.65.' 

1.475.625.20 

2,038,678.20 

183.528.42 
3.697.831.82 

4.383.414.00 
4,383.414.00 
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0 7. P2. SUMMA R}' .\·uv{Jortim: structure o{rei"I(Jrced earth 1'2 -ri!!htH'urt.'i. (rom km O+.WOJI3 ({OlIo",i,,!! the u lller/ine oU"terc/uUl!!c 1)(0 km 
O+125({ulloll'ill'? the ceJllerliue tJfthe le".1) 1.­ 16520", 

07 P2 06 PRELIMI NARY WORKS 
07 P2 07 EARTH WORKS 
07.P2.08. CONCRETE WORKS 
07.P209. REINFORCEMENT WORKS 
07 P2 10. WORKS Will; GEOSYNTHETIC MATERIALS 
07 P2 II MASONRY WORKS 

506.911.50 
3.404.548.95 

280.908.43 
38.678.65 

'3.697,831.82 

: 4\383,414.00 

TOTALS", (}nin" ...truc/ure 0 rei" oTCe(1 t'urth Pl-ri ,IItH'Urls rom kill 0+100 61 ollo"';n; /h e cen/er/ille 0 inter.chalt ,e 110 kilt 0+125 aI/oK';'" the 12,3 12,293.35 
ceil/crime oflhe h'l! 3). L- 165.20m (07.P2.): 

07.K6. Siopt K6 I· i~htvl'a ..ds f"om KM 882+200 ( 0 kin 882+720 
lIem No. WOI'k Ot'scrip lion Unil uantilY Unil PI'ic~ TOlal 


07.K6.01. 

T.S. 

PRELIMINARY WORKS 
07.K6.01 01 24 1 I:P':R?:E:::L"'17M~I':' ' \"yc.:O~R::'K::' '''S--------------,----------,-------,---------iNC:A':R:":'':-

Works sha ll be oaid in a lumo sum. lumo sum 1.581.566.14 1.581.566.14 
TOTAL PRELIMINARY WORKS: , . 1,581 .566.14 

U7.K6.U2 . WORKS ON SLOPE PROTl:CTION 
07 K6 02 0 1 51 Dnlllllg and IIlsla llati oll of SN anchor R025 

ThiS item includes drilling off42~44 mOl holes.procurement . treatment, 
installation and grouting of 5 m long SN anchor Rf25,placi ng th e 
concrete base, insta llati on of stee l base plate and ti ghtenmg the nut. 
Measurement unit is olece DC 1.28800 7,539 17 9.7 10.450.% 

07.K6.02.02 52. Remforcement mesh 
This item includes procuremcnt. transport, cuning and fixing ofQI 38 
remforcement mcsh. 
Measurement unit is kll k" 10.32500 78.35 808.963 .75 

07 K6 02 03 53. Placing 5~ 10 em thick layer of MMB30 Jct concrete 
This item rncludes procurement . transport and plac ing ofJet concrete in 
twO layers 
Measurement unit is 012 m 2 9.830.00 2.980.65 29.299.789.50 

07 K6 02.04 83 .6 Insta llati on ofprefabricatcd bernl perimeter channel maid ofMB30 
reinforced concrete 
This item mcludes procurement. transport and installation of 
prefabricated perimeter channcl. 
Measurement unit is m' m' 92000 22.304 14 20.519.808.80 

07.K6 02.05. 44.6 Laying of drainage half·pipes 
This item includes procurement, preparation, laying and protecti on of 
half-pipes aga inst clogging during jet concreting. 
Measurement unit is m' m' 175.00 811.06 141 ,935.50 

TOTAL WORKS ON SLOPE PROTECTIO N: 60.480.948.5) 

07.K6. SUM MARY Slope 6l'ighlw .... ts rrom kill 882+200 to km882+720 
07.K6.0 1. PRELIMINARY WORKS 

07 K6 02 WORKS ON SLOPE PROTECTION 

TOTAL .,\'/(me 6 r;yhlU'arls (rom k", 882+200 It) kill 881+710(0 7.K6.); 

1,581 ,566.14 

I 60.480.948.5 I 

62 061,514,65 

()7. SUMMARY Final des;"" tJ (!II ,i"eer;II • $Irllclure~' 

11,574,747.52 7.16 Supponm' structure ofreinrorced earth 16 ·Ieftwards from km 88 1+332 32 to km 88 1+450 L= 11 4 81 m 
12,602 789.49 7.17 Retainin' wall 17 ·in the central reserve from km 882+203 to km 882+675 L=472m 
10 105, 12~.397.18 Suppon ing structure of reinforced earth 18 ·Ieftwards from km 882+320 to km 882+480 L= 160m 
26.508919.827.19 Retaininc wa ll 19·1eftwards from km 883+250 to km 883+515 L- 267m 

• . . 3.757.927.80 7.20 Supponin' structure of reinforced earth 20 ·in the cen tral reserve from km 883+58242 to km 883+68514 L 10260m 
" 20.110722.06 

Supporting structure made of walls and piles - 22, stone \Valls from km 883+630 to km 883+725 and from km 883+868.74 to km 
7.21 SUDDortrnc. structure of reinforced earth 2 1 ·ri htwarts from km 883+59172 to km 883+8 10 L=220m 

3,256,151.49
7.22 883+896,59. L=95.21 +28,55~ 123 ,76m 

39,915,716.0 7.22 SUDDortin I structure made of wa lls and oiles - 22 · Ieftwards. Diles from km 883+725 to km 883+868 74 L= 146 70m 
21.832,312.27 7.23 Retainin. wall 23·in the central reserve from km 883+68514 to km 884+570 00 L 886m 

2.848982.5 I 7.24 Retainine wall 24·in the central reserve from km 883+940 10 km 884+030 L=92 23m 
31 101,317.74: 7.25 SUDoortins.t.structure made of piles 25 · left ....'3. rds. oiles from km 884+265 to km 884+390 L 12522m 

" 14,328,895.93' 

7M1 Retainm' wa ll Ml-left....'3 rds from km 0+4 14 to km 0+554 foll owinc. lhe MI detour ccnterlincl. L=140 87m 
7.26 Retainin. wall 26·1efl wards from km 884+72510 km 884+846 L- 120 05m 

15716,840.20 

7.M2 Suppolling structure of re inforced earth M2 -righlwarts , from km 0+565,38 to km 0+604, 10 (following the MI detour centerl ine), L=38.40m 2,681,242.75 

2089.581.50 

7 M4 Rctaillln~ wa ll M4·lcfm'3.rds from km 0+675 to km O+748(followm~ the MI detour centerline L- 7367m 
7 M3 Retainillu v.rall M3-leftwards from km 0+606 to km 0+63572 followin .c. the M1 detour centerline . L=30m 

7,307.020.1 I 

7.MS Rcta1l1tn l! wa ll M5-leftwards from km 0+875 to km 0+91978 followin a the M1 detour centerl ine L=45 14m 6059126,10 

18,987,001.14?P I Supporting Slructure ofreinforccd earth PI ·rightwarts. from km 0+150 to km 0+283,81{following the cen ter line of interchange I). L=135,79m 

7.P2 Supportin~ structure of re inforced earth P2 ·rightwarts from km 0+300,63 (following the centerline of interchange I) to km 0+ 125 (following 12,3 I i.293.35 
the centerline of leg 3). L=165.20m 

7 K6 SloDe 6 ri htwarts from km 882+200 10 km 882+720 62 062,5 I 4.65 

SUB·TOTAL 325,159,230.89 

Unforeseen work S% of sub·total 16,257,961.54 

TOTAL ENGINEERING STRUCTURI:.:f) !7. ~: 341,417,192.43 I 

I 

I 

I 

I 
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08.09 BRII>GE AT km881 + 101.8H 

IlclUNa. T.S. W OI"k I}('sni Ilion Unit QU4Illtity Unit p,'ice Tot .,1 
08.09.01 13.2 EARnl WORKS 

EXC"a \':ltion (0'" foundations 

08.09.0 1 0 1 132. 1 Excavation of foundations In II and III category soi l and transport of 

earth to distance of 500 m. 

Payment per m~ of excavated earth ,
- at depth orO-2 m m 5)78.80 226.73 
- at depth of2-4 In m 2. 192.20 297.69 
- at depth of 4-6 m m 2.110.90 368.67 
- al depth over 6 m m.' 1.920.70 439.63 

08.09.01.02 13.2. 1 IExcava t10n offounda tlOlls In rv category soli and transport of earth to 

distance of 500 III 
Payment per nl'~ of excavated earth 

- at depth of 4-6 m m; 783.70 368.67 
- al depth over 6 m m J 6, 132.20 439.63 

08.09.01.03 13.2 .2 Extra for excavation of foundations with pumping of30 lit/min - 120 
lit/min water. Ilf' 9.259.25 43963 

0809.01.04 13.2.3 Excavation of Trenches and Channels Less than 1.5 m Wide and Less ,
than 2.0 m Deep m 91.20 248.85 

08.09.01.05 13.2.4 Backfilling afpic r foundations with earth in 30 em thick layers 
including compaction of layers to modu lus of compressibilll)' Ms=30 

MPa. 
Payment per nl of compacted earth . nf

t 
5,707.80 390.78 

08.09.01.06 13.2.5 Construction of wedge made of well-graded grave l compacted in 30 COl 

thick layers to modulus of compressibil ity Ms=40 M.Pa. It shall be 

constructed behind the abutments. 

Payment per m~ of compacted gravel. m· 
t 

2,815.30 851.62 
08.0901.07 \ 3.2.7 additiona l IPlacmg the sub-base made of gravel and sand 10 30 cm thick layers 

spec ifications under foundation incl uding compaction of layers to modulus of 

compressibility Ms=30 MPa. 

Payment per m~ of com acted 'ravel. m 
, 

164.50 1.078.34 
08.09.01.08 13.2.8 add itional Construction of end s lope of material from the cutting or borrow pit 

specifications includ ing mechanical compacti on in 30 COl thick layers, fu lly as 
desil.!.ned. 
Payment per m3 of compacted material. 

08.09.01.09 \3 .2.9 additional Placing 80 COl thick cover protecting a gravel wedge made of gravel 

specifications 	 sand where top 30 cm shall be stabilized with cement and bottom 50 em 

compacted in two layers to modulus of compressibility Ms=40 MPa. 

Pa ment per m; of com acted ·ravel 

0809.01.10 \3 .4 .2 Construction of0120 cm piles with concrete. class ~(B 30, M-ISO, V­
3 Payment er m' of com leted ile. 

08,09,02, 13.4 ICONCRETE 

08.09.02.01 

08.09.02.02 
I 

13.4.1 

134]]
134 I 2 

08.09.02.03 13 4 1 3 additiona l 

specificati ons 

08.09.02.04 11 3.1.4.4 addi ti ona l 

08.09.02.05 

0809.02.06 

08.09.02.07 

08.09.02.08 

08.09.02.09 

08.09.02. 10 

08.09.02. 11 

08.09.02.12 

specifications 

13.4.3 
13.4.3. 1 

This sha ll apply to a ll items: 
• Concrete shall be mixed mechanically and compacted by vibrating. 
• Reinforcing bars shall be paid separately, except for bored piles. 
• Cables shall be paid separately . 
• The price of concrete includes formwork a nd scaffo ld . 

• Pa;rment I?:er m) of l?:laced concrete for comE:letel;r E:erfomled work 
Plain conCl"ete 
Foundation of end s lope wa ll made of concrete, class I MB25 tI nf
LUling of end slopes With concrete plates (60 40 12 cm) ME 40 M­ ,
150 V-3 m 

Bhndlllg layer, 15 cm thick, made of concrete, class I ME 15 under 

foundation. pile caps and crossing slabs. 

I 
01;I 

Plain concrete for open caissons. Class I MB 20 

I m) 

Reinrorced concrete construct ions 
St rip foundations, foundations for wings. counter-beams, s lab 
foundations. cushions and pile caps made of reinforced concrete, class 

rn ME 30 M-1 50 V-6 m' 
13.4.3.2 IStrip foundations. foundations for wings. counter-beams. slab 

13.4,3.2 

13.4.3 .2 

13.4.3.2 

13.4.3 .2 

13.4 .3.2 

13.4.3 .2 

13.4.3 .2 

foundations, cushions and pile caps made of rein farced concrete, class 
III MB 45 M-ISO V-6 01' 

Piers supporting plain spanning constructions or dilTel'ent systems 

and bearine. beams 
Abutment bodies constructed of concrete, class n, MB 3D, M-150, V-6. 

m) 

Abutment wing wa lls made of concretc, class II , MB 30. M-ISO, V-G. 
or' 

Bcaring beams of abutmen t made of concrete. class II , MB 3D, M-150, 
m) V-6. 


Abutment pa rapets constructed of concrete, class n, ME 30, M-150, V­
) 

m6. 
Pedestrian cantilever walkway at abutmen t wing walls constructed of 

) 
mconcrete class n ME 30 M-150 V-6 

Masking covers of abutments and middle piers made of concrete, class 
) 

mII. ME 30, M-150. V-6. 

I 29.70 

I 649.00 

1 161.90 

1 11 6.60 

2.073 .90 

24500 

225.50 

127.90 

182.70 

87.50 

11.00 

46.00 

7.254.38 I I 

1.219535.32 

652.596.02 

778.225 .50 

844.397.34 

288,926.68 

2.695.899.09 

4,070,644.08 

22.695.12 

2.230,494.08 1 k
I ~i 

2,397,565.79 

177.386.93 

195.233 .96 

1, 128,600.57 

33 ,772,726.04 
. .. '" : 50;474:926,52 

215,455.09 

1,603 .68 1,040,788.3 2 I 1 
1 

1 

6.387.09 

6,86 1.74 

9, 124.42 

8,7 14 29 

1 

8.211.98 

10265.44 

8,2 11. 98 

8,2 11.98 

10036.86 

23,326.25 

1,034069.87 

800.078.88 

18,923. 134.64 

2,135,00 1 05 

1.851 .801.49 


1,312,949.78 


1,500,328.75 


718.548.25 a::,. 
110,405.46 


1,073,007.50 
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IIc.'m No. T .S. Work OcsnilJlion Vnil QuanlilV Unit Pl' icc Total 
08.0902. 13 

08.09.02 14 

08.09.02 15 

08.09.02. 16 

08.0902 17 

08.09.02. 18 
0809.02.19 

08.09 02 20 

08.09.0221 

0809.02.22 

08.090223 

08.09.02.24 
08.09.02.25 

08.09.0226 

134.32 

134.3.2 

13 4 3.2 

13.43.2 

13 4 3.2 

13.4.3.3 
13.4.33 

13.4.3 .3 

13.4.3.4 

13.4 3.5 

13.4.3.4 

13.4.4 
13.4.4 

134.4 

Middle plcr bodies cons!lllctcd of concrete. c lass n. MB 30, M-ISO. V­

6 1.129.00 9, 124.42 10.301.470 18 
Middle plcr bodies cOll str ucled orconerc!c, class n. MB 40, M-ISO, \'­

6 111 22 10 9.85437 217.78158 
Bcanng beams of middle pll::rs made of concrete, class II , ~ffi 30. M­

ISO. Y·6. m~ 1.29010 11.476.49 14.805.8 19.75 
Abutment and middle pier caps made of concrete. class II . f\.!B 30. M­

I SO. Y·6 m~ 26.50 8.2 11.98 217.617.47 
Wing wal ls constructed ofrclIlforccd concrete , class IT MB 30, M-1S0, 

Y·6 01) 316.60 10,265.44 3.250.038 )0 
Spannine b"idee consll'ue.ion of n'inforc('d concrete 
Cross girders madt." of reinforced concrete, class II . MB 40, M-1 50, V­

6 m' 43064 10.424.88 4.489.370.32 
Bridge deck over prefabflcated g irders made of reinforced concrete, 

class 11 , MB 40, M-1 50. V-6 m' 1.937.28 10.995.39 21.30 1.149. 14 
Cornices a t footway leve l (mcluding Inspection manholes) cast in situ 

Concrete class n MB 40. M- 150. V-6 01' 409.90 10.76682 4.413.3 1952 

Crossing s labs made of concrete MB 30, M-1 50, V-6 Ill) 50.00 7,528.10 376.405.00 
Masking covers of cornices a t foo tway leve l ma de of concrete, class n. 
MB 45. M·1 50. Y-8 nl 128.80 24.5 12.44 3. 157.202.27 
P,'csh'esst'd bl'id2C consll"Uctions 
Prefabricated main g irders made ofprcstrcsscd concrete. class II MB 
50. M·150. V-3 m' 1.901.00 15.2 14.74 28,923.220,74 

Prestressed box bridge construc tion cast in si tu. 

Concrete class II MB 45, M- 150. V-3 m' 3.020.00 17,403.68 52,559. 113.60 
TOTAL CONCRETE WORKS: 174,728,076.94 

08.09.03. 

08.0903.0 1 
08.09.03.02 
08.09.03 .03 

08.09.03 .04 

08.09.03.05 

0809.0306 

08.09.03 .07 

08.09.03 .08 

08.09.03.09 
08.09.03. 10 

08.09.03. 11 

08.09.03 .12 

13.5 

13.5. 1 
135. 1 
13 .5. 1 

135.2 
13.5.2 

13.6 

13.6 

13.6 

13.7 

13.7 
13.7 

13.8 
13.8.2 

13 .9 

METALWORK 

ReinfOl'c ine bal'S in connele members and conSlrurfions 
• The price includes procurement , cutting, bending and fi Xing of 

remforcinA. bars in the constrw;:ti on. fuily as desi_llncd . 
Smooth rcba rs GA 240/360 kg 466.5 1 63 .59 29,665.37 

Ribbed rebars RA 400150().2 kg I 2.2 10.378.00 63.59 140.557,937.02 
Welded mesh reinforcement MAG 500/560 k. .~ 1,069.22 72.81 77,849.65 

Met;'1 wOl'ks in pl'esll'essed connete 
• The price includes procurement . fixing and tcnsioninu. 
Patented high-strength prestressmg strands with a ll anchors , base plates 

aod---.m:otecti ve tubes for cab les ku 25 1.089.32 3 10.60 77.988.342.79 

Expans ion Jo ints - procurement and Installation as deSigned MT-I ~O, 
m' 26.00 40,880. 17 1.062.884.42 

Expansion joints - procurement and insta llation as deSi gned MT-1 60, 
m' 52.00 88.717.0 1 4.613.284.52 

Expansionjoints - procurement and insta llation as designed MT-230, 
m' 26.00 163.8 16.52 4.259,229.52 

gu ll ies of cast iron, procurement and Insta llation as designed 5-6, 
pc. 16.00 18,248.84 29 1,981.44 

~ulil es of cast iron, procurement a nd insta llatio n as desilo!.ned S-7, pc. 17.00 18.24884 3 10.230.28 
gullies of cast iron. procurement and installation as designed S-9. 

pc. 16.00 18.248.84 291,98 1.44 
ISleel bridge fences: 

- tubular lences or fences made of s teel sections 
kg 17,946.00 259.9 1 4.664.344.86 

B,­idge bearings 

NGe.N"".N pc. 18.00 33 1,065.30 5.959. 175.40 

NAL·a.NAL·b. NAL-f. NAL pc. 72.00 76.371 40 5.498.740.80 
TOTAL METAL WORK 245,605,647.52 

08.09.04. 

08.09.04.01 

08.09.04.02 

08.09.04.03 

08.09.04.04 

08.09.04.05 

08.0904.06 
08.09.04.07 
08.09.04.08 

08.09.04.09 
08.09.04. 10 

08.09.04. 11 

08.09.04. 12 

13.1 

13.10.1 

13. 10.2 

13. 10.3 

13. 10.4 

13. 10.4 

13 .10.5 
13. 10.6 
13 . 10.8 

13. 11.1 
13.11.2 

13 .11 .8 addi ti onal 

specificalions 
13.7.2 

FINISHING AJ'ID SUNDRY WORKS ON BRIDG ES 

This shall app ly to all items of finishing works : 
• The price includes proc urement, construction and insta lla ti on as 
designed. 
Concrete or stone cu rbs 

along the hi llhwav. 13/20 ME 40 m' 1,788.50 1.505.99 2.693,463.12 

Insulating coa t on pavement lOp m' 9,277.30 793.55 7.362.001.42 

Applying one layer of bitulite and one layer of hot bitumen onto 

concrete surfaces in contact with earth . m' 3,623.00 383.4 1 1.389.094.43 

Bituminous pavement base course. BNHS I GA, 5 cm thLck m' 8.690.40 481.10 4.180.951.44 

Pavemen t wearing course of ske leton mastic asp halt 

SMA 0/ 11 S. 4cm thick m' 8.690.40 623 .96 5.422,461.98 

Trialloadinl! of constructed bri_dKc lu~sum 9 12.442.0 1 9 12,442.01 

Photograohin1! durinc brid.ge construction lump sum 54.746.52 54.746.52 

Fitting and sea ling joints with elastic bituminous sea ling compound 

(,Iivobit) on asphalt " ext to curbs and cornices a t footway level and next 

to ex pans ion ioints m' 3.577.00 380.65 1.361.585.05 

Laving PVC pi'p'es into footways (cat wa lks), 011 0 mm m' 2.646.20 483 .87 1.280.416.79 

Epoxy a nd polyurethane preservative on foot ways m' 2,298.60 584.33 1.343,140.94 

Construction of cementitio us grouting monar beds 
m' 75.80 538.25 40.799.35 

Cast iron pipes for gully water di scharge including a ll fixing 

accessor ies m' 210.00 7.697.69 1.616.514.90 
TOTAL FlN1S .... NG AND SUNDRY WORKS ON BRIDGES: 27,657,617.95 
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SU1\'lMARY ­ BRIDGE AT kill 881 + 101.843 

08.09.01 EARTH WORKS 
08.0902 CO NCRET E 
08.09.03 METALWORK 

0809.04 FINISHING AND SUNDRY WORKS ON BRIDGES 

TOTAL BRIDGE AT km 881 + 101.843; 

08.10. BRIDGE.I km 881 +705.810 

lIemNo. T.S. \Vo."k DC'sniDtion Un it OIl:,"lil\' 

08.10.01. 13.2 EARTHWORKS 

Excava ti on fOI" foundations 

08 100 1.01 13 .2.1 Excavation offoundations in IV and V category so il and transport of 

earth \0 di sta nce of 500 nl. 

Payment per mJ of excavated eanh 

- at depth of 0-2 m m' 2, 108.44 
- al depth of 2-4 11\ m 

, 
1.557. 12 

- al depth of 4-6 m m -' 1.329. 18 
- at depth over 6 m 11/ 1,311.87 

08. 10.01.02 13.2.2 Extra for excavation of foundations wi th pumping of 30 lit/min - 120 
li t/min wa ler. mol 1.261.32 

08. 1001.03 13.2.4 Backfilling of pier founda ti ons with earth in 30 em th ick layers 

including compaction of layers to modulus of compressibility Ms =30 
MPa. 

Payment per 01 
3 of compacted earth. I III -' I 1.145.56 

08. 10.0 1.04 13.2.5 Constructi on of wedge made of well· graded gravel compacted in 30 cm 

thIck layers to modulus of compressIbil ity Ms=40 MPa. It shal l be 
constructed behind lhe abutments. 

Payment per nf\ of compacted -ravel. I m -' I 1.893 .0 1 
08. 10.0 1.05 13 .2.8 additiona l Construction of end s lope of material from the cutting or borrow pit 

specifJcations including mechanical compacti on in 30 em thi ck la yers. fully as 
designed. 

IPayment per 013 of compacted material . m -' I 666.46 
08. 10.0 1 06 13.4 .2 I ~onstruction of 0120 em piles Wilh concrete, class ~fB 30, M-I SO, V· 

3. Pavment per 01' of completed oile. m' 168.00 
TOTAL EARTH WORKS ; 

08.10.02. 13.4 ICO NCRETE 

This shall apply to all items: 
• Concrete sha ll be mixed mechanically and compacted by vi brating. 
• Reinforcing bars shall be paid sepa rately, except for bored pi les. 
• Cables shall be paid separately. 
• The price of concrete includes forlllwork and scaffold. 
* Payment per 011 of placed concrete for completelv performed work 

13.4.1 Plain concrete 
08. 10.02.01 11 3.4.1 .3 addi lion. 1 Blinding laycr, 10 cm thi ck, made of concrete, class I MB 15 under 

specificati ons foundation , pile caps and crossing slabs. 
n/ 45.30 

08. 10.02.02 13.4.1.1 Foundation of end slope wall made of concrete, class I ME25. III 
, 

5.25 

08. 10.02.03 13.4.12 Lining of end slopes WIth concrete plates (60°40'12 cm) MB 40. M· 

150 V-3 m 
, 

3 1.00 

08. I 0.02.04 13.4.16 Concrete MB20 to fill foundation hole. Filling is done under the 
wa ter.Pavment ner m1 cOllloleted ·ob. m' 1.570.00 

13.4.3 Reinforced concloete constructions 
08.10.02.05 13.4.3 .1 Strip foundations , foundations for wings, counter-beams. s lab 

foundations, cushions and pile caps made of reinforced concrete. class 
m-' mMB,O M-ISO V:!2 984.20 

13.4.3.2 Piers SUDDOl'tin2' olain snanninfJ: constl'uctions of diffel'ent systems and bearin2' be_antS 
08.10.02.06 13.4.3.2 Abutment bodies constructed of concrete, class II . MB 3D, M-150, V-6. 

111 
; 

436. 10 
08.10.02.07 13.4.3.2 Abutment wing walls made of concrete, class n, ME 30, M-1 50, V-G. 

m) 52.80 

08. 10.02.08 13 .4.3.2 Bearing beams of abutment made of concrete. class II , MB 30, M-150, 

V-6. m 
, 

11 8.10 

08.10.02.09 13.4.3.2 Abutment parapets constructed of concrete. class 1l.l'v1B 30, M-150. V­

6. m 
, 

101.50 

08. 10.02. 10 13.4.3.2 Pedestrian cantilever wa lkway at ab utment wing walls constructed of 
concrete class TI ME 30 M·ISO V-6. m 

, 
8.95 

08. 10.02.11 13.4.3 .2 Masking covers of abutments and middle piers made of concrete, class 
n MB 30 M-150 V-6. m' 7.50 

08. 10.02.12 13.4.3.2 Middle pier bodies constructed of concrete, class n. MB 3D, M-ISO, V­

6. m.' 19 1.1 0 

08. 10.02. J3 13.4.3.2 Bearing beams and caps of middle piers made of concrete, class II , MB 

30 M-150 V-6. m 
, 

152.20 

08. 10.02.14 13.4.3.2 \Ving walls constructed of reinforced concrete, class 11 MB 30, M-lS0, 
V-6 n/ 228.50 

08.10.02.15 13.4.3.3 Soannin2' brid2'c constl'uction of Joeinforced concrete 
08. 10.02.16 13.4.3.4 Cornices 3t footway level (including inspection manholes ) cast in s itu . 

IConcrete class 11 MB 40 M-ISO V-6 m' 168.10 

08. 10.02.17 13 .4.3.5 Cross ing slabs made of concrete MB 30. M-ISO, V-6 nl I 52.70 

08. 10.02 18 13.4.3.4 Masking covers of cornices at footway level made of concrete, class Il , IME 45. M-I 50. V-8 n,-1 55 .60 

50474926.52 
174,728,076.94 
245,605,64 7 .52 

27.657.617.95 

I 498,466,268.93 

Un it PI"ice Total 

297.69 627.661.50 

368.67 574.063.43 

439.63 584.347.40 

510.60 669.840.82 

439.63 554.5 14. 11 

I 390.78 I 447.661.94 

j 851.62 I 1,6 12.125.18 

I 301.38 200.857.7 1 

29.993 .54 5,038.9 14.72 

10,309,986.82 

6.387.09 289,335.18 

7.25438 38,085.50 

1,603.68 49,7 14.08 

6.861.74 10,772.931.80 

9,124.42 8,980,254. 16 

8,2 11.98 3.58 1.244.48 

10.265.44 542.015.23 

8.211.98 969.834.84 

8,211.98 833.515.97 

10,036.86 89.829.90 

23,326.25 174.946.88 

9, 124.42 1.743.676.66 

11 ,476.49 1.746.721.78 

10.265.44 2,345.653 .04 

I 10,766.82 I 1.809,902.44 

I 7,528.10 I 396,730.87 

I 24.512.44 I 1,362,89 1.66 
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1'(,nl No, Work i)csc"i lion lI nit Quanlity Unit Price TOlltl 

Prcstrcssed b"idoc constructions 
08. 100219 Prestressed box bridge construction cast In SitU 

Conclete class 11 MB SO M-ISO V-3 64.770.982.36 

100,498.266.82 

08.10.03. 13.5 I~I ETALWORK 

Reinforc ine ban in conc,'cl(' nlf'lub(','s and consfl'uclions 
• The pnce Includes procurement , cult lng, bending and fixlIlg of 
rClIlforcLll I bars In the construction, fullv as des; ned , 

08. 10.0301 13 .5. 1 Ribbed rcbars RA 400/500-2 k' 1. 179,594.44 1 63 .59 1 75,0 10.410.44 

13 .5.2 MNal wo,-ks in prestn~sscd connete 

• The price includes procurement. fixin ' and tensionin " 
08. 10.03.02 1352 I>atented hlgh-suength prestressing strands with all anchors. base plates 

and protective tubes for cab les kg 152.000.00 310.60 47.2 11,200.00 

08. 100303 136 ExpanslonJoints - procurement and inSk1.lIation as designed (drawing 

No. 33) 01' 52.20 40,880.17 2, 133,944.87 

08.1003.04 13 .7 S-7 'ullies of cast iron. procurement and Installation as desl 'ned. pc. 20.00 18.248.84 364,976.80 

08. 10.03 .05 138.2 - tubular fences or fences made of stee l sections k' 7,863 .70 259.9 1 2,043,854.27 

08.10.03 .06 13.9 Bridec bcar inos 

N~c450 pc 4 .00 197,999.92 791,999.68 

N",,450 pc. 4.00 166,064.45 664,257.80 

N ,.1100 pc 4.00 504,580.43 2.018.321.72 

N 1100 pc. 8.00 344,903.08 2.759.224.64 

TOTAL METAL WORK 132,,998, 1,90.22 

08,10.04 13.11 IFINI SHING AND SUNDRY WORKS O N BRIDGES 

ThiS sha ll app ly to all items offinishinv, works : 
• The price includes procurement, construction and installation as 

designed 
08. 10.04.0 1 13 10 .1 Concrete or stone curbs 

alon' the hi ·hW"dv. 13/20 MB 40 m' 382.00 1.505.99 575.288. 18 

08. 10.04 02 13 10.2 Insulat ing coat on pavement top 01' 3.714.02 79355 2,947260.57 

08. 10.04.03 13.10.3 ApplYing one layer of bi tulite and one layer of hOI bitumen onto 

concrete surfaces in contact with earth . 01' 1,418.00 383.41 543,675.38 

08. 10.04.04 13 .10.4 Bituminous pavement base course. BNHS 16A. 5 cm thick m 2 3,62664 481.10 1.744.776.50 

08.10.04.05 13 104 Pavement wearing course of skeleton mastic asphalt 
SMA 0111 S. 4cm thick m' 3,626.64 I 623.96 I 2.262,878.29 

08. 1004.06 

I 
13 .11.2 Epoxy and po lyurethane preservative on footways m 2 973.00 I 584.33 568,553.09 

08 10 .04.07 13. 10.8 Fining and scaling joints with elastiC bituminous sealing compound 

(,Iivobit) on asphalt next to curbs and cornices at footway level and next 

I 110 expansion ioinl I m' 740.25 38065 281,776. 16 

08.10.04.08 

I 
13.11.1 La in" PVC oioes into footwavs cat walks . <liliO mm m' 1.156.00 48387 559.353 .72 

08.10.04.09 13 .10.5 Trialloadin ' of constructed brid 'e lump sum 9 12,442.01 9 12,442.0 1 

0810.04. 10 13 . 10.6 Photo 'raohi",'!' durin' brid 'e construction lump sum 54,746.52 54,746.52 

TOTAL FIN IS U ING AND SUNDRY WORKS ON BRIDGI!:S: 1,0,450,750.43 

SUMM A RY · BRIDGE AT km 881+705.810 

08. 10.01 EARTH WORKS 10;J09986.82 

08. 10.02 CONCRETE I, 00.498.266.82 

08. 10.03 METALWORK 132 998,190.22 

08. 10 .04 FINISHING AND SUNDRY WORKS ON BRIDGES 10,450,750,43' 

TOTA L BRIDGE AT Ion 881+705.810: 254.257,194.29 

08.1 I.. BRIDGE AT km883+067.252 

Item No, 

08.1 1.. 0 1 

08.11.01.01 

08.11.01.02 

08. 11. 01.03 

08.11.01.04 

08. 11.01.05 

T.S. 
13,2 

13 .2. 1 

13.2.1 

13.2.2 

13.2.4 

13.2.5 

\ Vol'k Descl-jPtion j 
EA RTHWOR KS 

Excava lion for foundations 

Excavation offoundations in U and 111 category soil and transport of 

earth to distance of 500 m. 

Payment per m~ of excavated earth 

- at depth of 0-2 m 

- at depth of 2-4 m 

- at depth of 4-6 m 

- at depth over 6 m 

IExcavat ion of foundations III V category soil and transport of earth to 

distance of 500 m 

Payment per m~ of excavated earth 

- at depth of 4-6 m 

- at depth over 6 III 

Ex tra for excavation of foundations with pumping of 30 lit/min - 120 

li t/min water. 
Backfilling of pier foundations with earth in 30 crn thick layers 

IIlcluding compaction of layers to modulus of compressib il ity Ms=30 

MP• . 

Pa~lent ~er m· 
l 
of com~acted earth . 

IConstruct lon of wedge made of well-graded gravel compacted III 30 cm 

thick layers to modu lus of compressibility Ms=40 MPa It sha ll be 

constructed behind the abutments . 

Paymen~r m~ of compacted grave l. 

Unit J Quanlil)' ] 

m 3 1 1.690.45 

m' 8.125.82 

m' 3,736.00 

nl 2.251.00 

m' I 245.00 I 
m' I 122.00 I 

1 13,085.13 1m' 

m J 19,269 .00 I 

m' 2,991 .00 

Un il Price 

226.73 

297.69 

368.67 

439.63 

439.63 

5 10.60 

439.63 

390.78 

851.62 

..1 

I 

I 

1 

Total 

2.650,574.59 

2.418,973.87 

1,377,351.12 

989.607.13 

107,709.35 

62,293.20 

5.752.615.70 

7,529.939.82 

2,547,195.42 
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lIemNo, T.$, \VOI'k lJesni lion Unit QU3Ulil", TOlal 
0811.0106 [) 2.8 addlllOn:11 Construction of end slope ofl11..1.tenal from the cUlling or borrow pit 

specifications Including mechanical compaction In )0 cm thick layers. fully as 
dcsi1!ned 
Payment per 1113 of compacted material. 235.076.40 

08. 11.0107 134 .2 Construction of 0 150 cm piles with concretc, class hfB 30, M-lSO, V­
3. Payment er Ill' of com leted de. 17,920,807.94 

41,592,144,54 

08,11.02, 13.4 ICONCRETE 

This shall apply to all items: 
• Concrete shall be mixed mechanic.1.lIy and compacted by vibrating. 
*' Reinforcing bars shall be paid separately, except for bored piles. 

• Cables shall be paid separately. 
• The price of concrete includes formwork and scaffold. 
• Payment per mJ of placed concrete for completely performed work 

13.4,1 Plain concn~le 
08. 11.02.01 11 3.4.1.3 additional Blinding layer, 1 Scm thick, made of concrete, class I MB I Sunder 

specifications foundation , pile caps and crossing slabs. I .' 1 101 775.00 6,387.09 4,949.994.75 

13.4.3 Reinfol'ccd concl'etc constl"'Uclions 
08. 11 0202 13.4.3 .1 Strip foundations , foundations for wings, counter-beams, slab 

foundations. cushions and pile caps made of reinforced concrete, class 
18,029,799501IIIMB30 M-150 V-6 nf' 2.395 .00 7,528.10 

13.4.3,2 riel's suppOI'ling plain SI)anning consll'uc(ions of different systellls 
and beal"ino bealllS 

08.11 02.03 13.4.3 .2 Abutmcnt bodlcs constructed of concrete, class II , MB 35, M-150, V-6. 
III 
, 

152.00 8,485.71 1.289,827.92 

08.11.02.04 13.4.3 .2 Abutment wing walls made of concrete, class II , M8 35, M-ISO, V-G. 
m 
, 

12400 10,539.16 1,306,85584 

08. 11.02.05 13,4.3 .2 Bearing bcams of abutment made of COliCrete, class IT , MB 35, M~150, 

V-6. m 
) 

116.00 9,968.66 1.1 56.364.56 

08.11 02.06 13.4.3.2 Abutmcnt parapets constructed of concrete, class n, ME 35, M-I SO, V­

6 m 
, 

82.00 8,485.71 695,828.22 
08.11.0207 134.3.2 Pedestrian cantilever walkway at abutment wing walls constructed of 

concrete class II ~'rB 35 M-ISO V-6, 01.' 34,40 10,310,60 354,684.64 

08.11 .02.08 13.4.3.2 Masking covers of abutments and middle piers made of concrete, class 
11 MB 30 M-1,O, V-6. 01' 28.00 23,326.25 653,135.00 

08.11.Q2.09 13.4.3.2 Middle p,cr bodies constructed of concrete , class n. M.B 35, M-ISO, V­

6. m~ 1,257.00 9,398. 15 11,813.474 .55 

08.11.02. 10 13.4.3 .2 Bcarmg bcams ofmiddlc p'crs made of concrete, class IT, MB 40, M­
150, V-6 728.00 12,206,45 8,886.295.60 

08. 11.02. 11 13.4.3.2 Abutment and middll.' pier caps made of concrete. class ll, t\!£B 40, M­

150 V-6. m' 46.00 9,283 .S7 427.0S8,02 

08. 11. 02. 12 13.4.3.2 Wing, walls constructed of reinforced concrete. class II MB 30, M-I SO, 

V-6 m 
, 

629.10 10,265,44 6,457,988.30 

13.4.3.3 Suannin2 bl'idoe conslmclion of l'einfOl'ced con('I'c' e 
08. 11.02.13 13.4.3.3 Cross girders made of rem forced concrete, class H, ME SO, M-ISO, V­

6. m J 713 .00 11.S1 9.8 1 8,213,624.53 

08. 11.02.14 13.4.3.3 Bridge deck over prefabricated girders made of reinforced concrete, 

class 11 MB45 M-150 V-6 01' 2,289.00 11,451.61 26,212,735.29 

08. 11.02. 15 13.4.3,4 Cornices at footway level (including inspection manholes) cast in situ . 
Concrete class" MB 30 M-150 V-6 01 558.00 10,036.86 5,600.567.88 

08. 11.02.16 13.4.3 .5 Crossing s labs made of concrete MB 35, M-150. V-6 01' 53 .00 7,801.84 413,497.52 

08. 11.02.17 13.4.3,4 Masking covers of cornices at footway level made of concrete, class D, 

MB 45 M-150 V-8 01 
, 

376.00 24,512,44 9,216,677.44 

13.4..4 Pl'cstl'cssed bl'idoe COI1S ll'uctions 
08.11.02.18 13.4,4 Prefabricated main girders made of prestressed concrete, class n ME I 

50 M-1 50 V-3 01 
, 

1 2350.00 1 15,214 .74 1 35,754,639.00 1 

08.11.02.19 13,4,4 Prestressed box bridge construction cast in s itu . 
Concrete class rr MB 45 M-ISO V-3 m' 2516.00 20,572.34 51 ,760,007.44 

TOTAL CONCRETE WORKS: 193,193,0S6,0~ 

08,11.03, 13,5 IMETALWORK 

Reinforcine bars in concrete membcl's and cOllstmctions 
*' The orice includes orocurement. cuttin', bendin~ and fixin' ofreinforcin l! bars in the construction fullv as desi 'ned. 

08.11 .03.01 Reinforcement BSOOA kO I 1,605,246001 63 .59 I 102,077,593 .14 

08. 11.03.02 13 .5. 1 Ribbed rcbars RA 400/500-2 J kg .1 140,916.00 .1 63.59 J 8,960,848.44 

l\'letal wOl'ks in prestl'essed concrete 
13 .5.2 .. The orice includes orocuremcnt fixim~ and tcnsionim~ . 

08.1 1.03 .03 13 .5.2 Patented high-strength prestressing s trands with all anchors, base plates 
and nrotective tubes for cables kn 193 332.00 3 10.60 60,048919.20 

08.11 .03 .04 13.6 Expansion joints - procurement and installation as dcsigned (drawing 

NO. 32). m' 105.00 40,880.17 4,292,417.85 

OS. II .03 .05 13 .7 S-6 'u lli es of cast iron. orocurement and installation as desi~ned . DC. 18.00 18,248.84 328,479. 12 

08. 11 .03 .06 13.7 S-7 gu ll ies of cast iron. procurement and installation as desi 'ned. nc. 16.00 18,248.84 291,981.44 

OS. ll m .07 13.7 S-9t!Ullies of cast iron, orocurement and installation as desi 'ned. DC. 20.00 18,248.84 364 976.80 

OS. II .03.0S 13,8 Steel bridee fences: 
k.08.11 .03.09 13 .8.2 - tubular fences or fences made of steel sections 18,800.00 259.9 1 4,886,30S.00 

08.11.03 . 10 13 .8.3 -Drotective mesh kg 891.40 187.10 166,780.94 

08.11.03 . 11 13.9 Bridpe beal'inps 
(procurement and IIlstallatlon as dcslgned (drawmg No 32) 

I 1 1fixed end bearin 'S oc. 19.00 76,371.40 1,451 ,056.60 

free end bearin 'S movable in direction of bridge center line DC. 17.00 76,371.40 1,298,313 .80 

bearinl!s movable vertica llv to bridQe centerline oc. 45.00 76,371.40 3,436.713 .00 

bearings movable in both directions I ~c. 27.00 76,37 1.40 2,062,027.80 

TOTAL METAL WORK 189,666,416,13 
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UJ7 1 1'rI£w/ l/o(j 

hem No_ T.S. Work D('scl-iIHion Unil u:1ntilY Unit PI-ic(" TOlttl 

08.11.04 

08 11.04.0 1 

08. 11.04 02 

08 110403 

08 II 04.04 

08110405 

08.11.D4 06 
08.11.0407 
08 11. 04.08 

08 11. 0409 
08.11.04 .10 

08.11.04 .11 

08.11.04.12 

08. 11 04. 13 

13.1 

13 10 I 

13. 10.2 

13 103 

13 104 

13 104 

13 10.5 
13.10.6 
13 10.8 

13. 11 I 
13 . 11.2 

13 11 .8 additiona l 
specLflcatlons 

13 11.9 add LtL ona l 
specificatLons 

13.72 

FINISllING AND SUNDRY WORKS ON BRIDG ES 

ThLS shall apply to allucms offmlstung works 
• The price Ulcludes procurement . conSlruCILon and installatIOn as 
dcs1!.!ned 
Concrete or stone cu rbs 

a l on~ the hi~hwa\'_ 13/20 MB 40 m' 1,97600 1.50599 2.975,836.24 
Insul3tmg coat on pavement top m' 9.79600 79355 7.773.6 1580 
Applymg one layer of bituluc and one la)'cr of hOI bilumcn on lo 
concrete su rfaces in contact with earth m 

7 3.887.00 383.4 1 1.490,3 14.67 
Bltum11l0Us pavement base course , BNHS 16A. 5 em duck m' 9,200 00 481.10 4.426.120.00 
Pavement wearing course of skeleton mastLc asphalt 
SMA 0/ 11 S, 4cm thi ck m' 9.200.00 623.96 5.740.432.00 
Trial loading of constructed bndge. lump sum 9 12.442.0 1 912.442.01 
PhotoJ.!ra Dhinll durin!.! bridl!c conslruCILon lump sum 54,746.52 54.746.52 
Fining and sealingjomts with claslic bi tuminous sealing compound 

(,livobi t) on asphalt nex t to curbs and cornices at footway level and next 
ho c;o,;oansion iai nts m' 4,08200 380.65 1.553.813.30 
Laving PVC pipes inta footwavs (ca t wa lks). 01 10 mill m' 2.747.00 483.87 1,329,190.89 

Epoxy and polyurethane preservatLve on fool\vays n,' 2,381 00 584.33 1.391.289.73 
ConslructLOn of cememit ious grouti ng monar beds 

m' 74.00 538.25 39,830.50 
Steel plates embedded in girder at points where gLrders rest on 
bear;n 'so 
Cast iron pipes for gully water discharge mcludmg all fixing 

accessories m' 170.00 7.697.69 

732,707.62 

1,308.607.30 
TOTAL FINISHING AND SUNDRY WORKS ON BRIDGES: 29,728,946.58 

SUMMARY - BRIDGE AT kill 883+067.252f7. ..08 I I 01 EARTH WORKS 41,592,144.54 
08 I I 02 CONCRETE 193,193,056.00 
081103 METAL.WORK 189,666,4 16.13 
08 II 04 FINISHING AND SUNDRY WORKS ON BRIDGES 29 728,946.58 

TOTAL BRIDGE AT km 883+067.252: 454,180,563·,26 

08.12. BRIDGE AT km 883+576.495 
Item No_ T .S. 

08.12.01. 13.2 

08.12.01.01 13.2. 1 

08. 12.01.02 13.2.2 

08.12.01.03 13.2.4 

08.12.01.04 13.2.5 

08.12.01.05 13.2.8 additiona l 

specifications 

08.12.01.06 13.2.9 addilional 
specLfications 

\Vo,-k O('sc'iI!.!ion 
EARTHWORKS 

Excavation for foundat ions 

Exc..wa llon of fo undati ons in 1.1 and III calegory soi l and transport of 

earth to distance of 500 m. 

Payment per Ill; of excavated earth 

- at depth of 0-2 m 

- at depth of 2-4 m 

- at depth of 4-6 m 

Ex tra for excavation of foundations wLth pumping of 30 lit/min - 120 

lit/min water. 
Backfi lling of pier foundations wi th earth in 30 em thick layers 
including compaction of layers to modulus of compressibility Ms=30 

MPa. 
Payment per m~ of compacted ea rth . 

Construction of wedge made of well-graded gravel compacted in 30 em 
thi ck layers to modulus of compressibi lity Ms=40 MPa It sha ll be 

constructed behind the abutments. 

Payment per nl of compacted gravel . 

Construction of end s lope of material from the cuning or borrow pit 

including mechanical compaction in 30 cm thick layers, fu lly as 

desi/.!.ned. 
Payment per m3 of compacted ma teria l. 

Placing 80 cm thi ck cover protecting a gravel wedge made of gravel 

sand where top 30 em shall be stabilized wi th cement and bottom 50 cm 
compacted in two layers to modulus of compressib ility Ms=40 MPa. 

Payment per m3 of compacted material. 

Un il 

,
m , 
m 

m~ 

m~ 

m) 

, 
m 

m' 

m' 
TOTAL EARTH WORKS: 

08.12.02. 

08.12.02.01 

08.12.02.02 

13.4 CONCRETE 

This shall app ly to all items: 
" Concrete sha ll be mixed mechanically and compacted by vibrating. 
• Reinfo rcing bars shall be paid separately. except for bored piles. 

" Cables sha ll be paid separately. 
• The price of concrete includes formwork and scaffold. 
• Payment per m' of placed concrete ~o.!_ ~n)Qle~crfonned work 

13.4_1 Plain concrele 
13.4. 1.3 additiona l Blinding layer, 10 cm th ick. made of concrete. class I MB 15 under 

specifications Ifoundation. pile caps and cross ing s labs 

13.4.3 
13.4.3.1 

Reinfol-ced concrele constructions 
Strip foundat ions, foundations for wings. counler-beams, slab 
foundat ions, cushions a nd pile caps made of reinforced concrete, class 

Tn MB 30. M-ISO. V-6. 

m' 

m· J 

uantih' Unit PI-icc 

1,779.00 226.73 

1.365.00 297.69 

600.00 368.67 

2,000.00 439.63 

1,486.00 390.78 

1,701.00 851.62 

21.20 I 301.38 I 

6.40 3,193 .55 

108.50 6.387.09 

500.00 7,528.10 

Total 

403,352.67 

406,34685 

22 1.202.00 

879,26000 

580.699.08 

1.448,605.62 

6.389.26 

20.438.72 

3,966,294.20 

692.999.27 

3.764.050.00 

6101733 
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Il em No. T.S, \VOI'k D('sniplion Unit Quanti t..... Unit Price T Ol:al 

13.4.3.2 riel's SlIl)pOI"ling plain spanning conslt-uctiolls of diff('I"{"nt systems 

and be<ll"ino beams 

08 120203 13 .4.3.2 Abutment bod ies constructed of concrete, class 11 , MB 30, M-I SO, V-6 
m -' 345.50 8,Z11 98 2,837,239.09 

08 120204 13 .43 .2 Abutment wing walls made of conereIe , class II , MB 30. M-150, V-G. 
m 3 15.20 10.265.44 156.03469 

08 12.0Z 05 13.4.3.2 Pedestrian canti lever \valkway at abutment wing walls constructed of 

concrete class II l'"fB 30 M-ISO V-6 . m~ 1 10 10,036.86 11 ,040.55 
08 12.0206 13 .4.3.2 Wmg walls constructed of reinforced concrete, class 1I MB 30, M- ISO, 

V-6 III -' Z04.20 10.265.44 2.096,202.85 
13.4.3,3 Spannin2 b"idoe constl'uc,ion of "cinfol'ced conucte 

08 120207 13.4.3 .3 Main p late girder made of reinforced concrete class II , t>.m 30, M­
150.V-6. m 

, 
316.10 12.174.19 3.848.26 1.46 

08. 12.02.08 13.4.3.4 Cornices at footway Icvel (includ ing inspection manholes) cast in si tu . 

Concrete class II MB 30 M-150 V-6 m 
, 

25.20 10,036.86 252,928.87 
08.120209 13.4.3.5 Cross1llg slabs made of concretc MB 3D, M- 150, V-6 

01"' 64.85 7.528.10 488. 197.29 
TOTAL CONCRETE WORKS: 14.146.954,05 

08.12.03. 13.5 IMETALWORK 

Reinforcing ba.,s in conc.'ete membcl"S and consll"Uct ions 

* The pnce includes procurement. cutting, bending and fixing of 

reinforcin· bars in the const ruction fullv as dcsi ·ned 
08 .12.03 .01 13 .5.1 IRlbbed rebars RA 400/500-2 k' 171,411.61 63 .59 10,900.064.28 

TOTAL METAL WORK 10,900,064.28 

08.12.04. 13.1 IFINISHING AND SUNDRY WORKS ON BRIDGES 

This sha ll app ly to a ll items offmishing works : 
,. The price includes procurement. construction and installation as 

designed 
08120401 13.10.1 Concrete or stone curbs 

a lan ' the hi·hwav 13/20 ME 40 m' 8 1.60 1,505 .99 122.888.78 
08.1204.02 13. 10.2 Insulating coat on pavement top 1112 381.40 793 .55 302,659.97 
08.12.0403 13 . 10.3 Applying one layer ofbitu lite and one layer of hot bitumen onto 

concrete surfaces in contact with ea rth . m 
, 

1,806.50 383.4 1 692,630.17 
08. 12.04.04 1310.4 Bitummous pavement base coursc, BNHS 16A, 5 cm thick m 2 303 .70 481. 10 146,110.07 
08.120405 13.10.4 Pavement wea ring course of skeleton mastic asphalt 0.00 

SMA Oil IS, 4cm thick m' 303 .70 623 .96 189.496.65 
08.1204.06 13.105 Trial loading of constructed brid 'e. lumpsum 912,442.01 912.442.01 
08. I 2.04.07 13. 10.6 Photo!.!.raphing d urin brid!!c construct Ion lump sum 54,746.52 54.746.52 
08120408 13.10.8 Fining and sealing joints with c lastic bituminous se...1.ling compound 

(,Iivobit) on asp ha lt next to cu rbs and co rni ces at footway leve l and ncxt 

J~U~xpan.sion ·oints m' 154.00 380.65 58.620.10 
08. 12.0409 13. 11.1 Lavin!! PVC pipes into fOOho.,ravs cat walks, 0 11 0 mm m' 280.00 483 .87 135,483 .60 
08. 12.04 . 10 13.11.2 Epoxy and po lyuret hane preservative on foolways m 

, 
101.60 584.33 59,367.93 

08.12.04.11 13. 11 .6 addi tiona l Crashcd stone revetmcnt 

spccificati ons m.' 102.00 6.898.62 703,659.24 
08. 12.04.12 13. 11 .8 additi ona l Construct ion of cemen titio us grouting mortar beds 

spccifications m~ 18.00 538.25 9.688 .50 
TOTAL FINISHING AND SUNDRY WORKS ON BRIDGES: 3,387,793.54 

SUMMARY - BRIDGE AT km883+576.495 

08. 12.01 EARTH WORKS 3966294.20 
08.12.02 CONCRETE 14;146,954.05 
08.12.03 METALWORK 10,900;\164.28 
08.12.04 FINISHING AND SUNDRY WORKS ON BRIDGES 3.,387,793.54 

TOTAL BRIDGE AT km 883+576.495: 32.401,106.07 

08.13. BRIDGE AT km 884+958.430 
Item No, 

08.13.01 

08.13.01.0 1 

08.13.0 1.02 

08.13 .01.03 

08.13.01.04 

08.13.01.05 

T.S. Work Desc.:jpl ion 1 Unil .1 Quantity 1 Unit Pl'ice 1 Total 

13.2 EARTHWORKS 

Excavalion for' foundations 

13.2. 1 Excavat ion of foundations in II and III category soi l and transport of 

earth to distance of 500 m 

Payment per m J of cxcavated ea rth 

- at depth of 2-4 m m -' 3,508.00 297.69 1.044.296.52 

13.2.4 IBackfilling of pier foundati ons wit h eanh in 30 em thi ck layers 

including compaction of layers to modulus of compressibihty Ms=30 

Mr• . 

Pa~mcnt ~er m 
J 

of com~actcd earth . m 
J 1,530.00 390.78 597,893.40 

13.2.5 I Constru ction of wedge made of well-graded gravel compacted in 30 em 

thi ck layers to modulus of compress ibil ity Ms=40 MPJ. It shall be 

constructed behind !.he abutments . 

Pal:ment 2er Ill) of cOIll~cted fi:ravel. nf\ 716.90 85 1.62 6 10,526.38 

13.2.8 additiona l Iconstruct ion of end s lope of material from th e cutting or borrow pit 

speci fi ca tions including mechanical compact ion in 30 em thick layers, fully as 

desi1!.ned . 
Paymcnt per m3 of compacted materia l. 162,293.13 

13.4.2 IConstruction of0120 cm piles with concrete, c1assl\ffi 3D, M-1 50, v­
3. Pavmcnt er m' of com leted ile . 21,595.348 .80 

24,0[0,358.23 
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Itt'1lI No_ 

08. 13.02. 

08. 130201 

08. 13 02.02 

08.1302.03 

08. 13 .02.04 

08 13 .0205 

08 13 02.06 

08. 13.02.07 

08.1l .02.08 

08.1l .02.09 

08.1l .02. 10 

08.13.02.11 

08 13.02. 12 

08. 13 .02.13 

08 1l.02.14 

081302 15 

08. 13.02.16 

08.1l.02.17 

08,13,03, 

08.1l .03 .01 

08.13.03 .02 

08.1l.03 .03 

08.13.03 .04 

08.1l .03.05 
08.1l .03.06 

08.13.04. 

08.13.04.01 

08.13.04.02 

08. 13.04.03 

08.1l.04.04 

08. 13.04.05 

08.13.04.06 
08.13.04.07 
08.13.04.08 

T.S, 
13.4 

13.4.1 
11 34 I 3 add u,onal 

specificatiOnS 

13.4.3 
13.4 3 I 

13.4.3.2 

134.32 

1l.4 .32 

1343.2 

Il 4 3.2 

13.4.3.2 

114 3 2 

Il 4.3.2 

1l.4.3.2 

13.4.32 

1304,3,3 
13.4.3.3 

1343.3 

13.4 3.4 

1343.5 

13434 

1l.4.4 
13.4.4 

13.5 

13.5 I 

1l .5.2 
1l.5.2 

1l.6 

13.7 

13,8 
13.8.2 
1l .9 

13,1 

13 .10.1 

13.10.2 

13.10.3 

1l.10.4 

13.104 

1l .10.5 
13. 10.6 
1l.10.8 

W ork Description Unit ua nt ilY 
CONCHETE 

This shall apply to all itcms: 
" Concrctc shall be nuxed mechaOlcally and compactcd by vLbrating, 
" RCLnforcmg bars shall be paid separatcly, cxcept for bored pdes 

" Cablcs shall be paid separately. 
• The price of concrete includes formwork and scaffo ld . 
• Pavment per m' of placed concrete for completely performed work 
Pla in conCI-clc 
Blmdmg layer, 10 cm thick, made of concrete, class I MB 15 under 

foundation, pi le caps and crossmg slabs 

I , , ,m 107.55 
Reinfol'ccd concrete eonstl-uclions 
Strip foundations. foundations for wmgs, counter-beams. slab 
foundations. cushions and pile caps made of reinforced concrete, class ,
III ME 30 M-150 V-6 on 1.33460 
Pier-s SUPI)OI-tin g plain spanning consl,­uclions of differ ent systenlS 
and beal-ill2 beams 
Abu tment bodies constructed ofconcrc.:ll:, class II. MB 30, M- 150, V-G. 

m
, 

321.80 
Abu lmenl wi ng \VdllS made of concrete, class II. MB 30. M- ISO, V-G. 

m 
, 

97.40 
Abutment parapets constructed of concrete, class II. MB 30. M-150, V­
6 m 

, 
7820 

Pedestr ian canti lever wa lh,ray at ab Ulment wing walls constructed of 

concrete class n ~..m30 M- ISD V-6 m' 17 50 
Masking covers of abutments and nudd le piers made of concrete, class 
II ME 30 M-150 V-6 m

, 
888 

Midd le pier bod ies constructed of concrete, class 11 . MB 30, M- 150, v­
6. m' 24480 
Be3f1ng beams of midd le piers made of concrete, class II , MB 30, M­
150 V-6. m 

, 
241.30 

Abutment and midd le pier caps made of concrete, class II , MB 40, M­
150 V-6. m 

, 
11.56 

Wing \va lls cons tructed of reinforced concrete, class II MB 30, M- 150, 

V-6 nf 
1 

95.90 
Svannin 2: bridoe consll-u~lion of I'('infol-ccd conCI-Ci e 
Cross gnders made of rem forced concrete, class II. MB SO, M-150, v­
6. m" 22000 
Bndge deck over prefabricated girders made or reinforced concrete. 
class n ~1B SO M- ISO V-6 m

, 
948.30 

Cornices at footway level (including inspect ion manho les) cast in situ. 
Concreteclass llMB40 M- ISO V-6 m' 15280 

Crossmg slabs made of concrete MB 3D, M- ISO, V-6 nl 42.10 
Masking covers of cornices at foo tway level made of concrete, class n. 
MB 45 M- 150 V-8. m 

, 
4540 

Prestl-ess('d br-id2c conslr'uetions 
Prefabricated mai n gi rd ers made of prestressed concrete, class H MB 

I50 M-150 V-3 m
, , 

98400 
, 

TOT AL CONCRETE WORKS: 

IMETALWORK 

Reinforcine bars in concrete memben and constructions 
• The price includes procurement. cun ing. be nding and fi:xi ng of 
reinforcin l bars in the construction full v as desi 'ned. 
Ribbed rebars RA 400/500-2 k. I 877 876.80 I 
Metal wo,'ks in pn~s lrtSsed conerel(' 
• The pr ice includes procurement fixi ng and tension in '. 
Patented high-strength prestress ing strands with a ll anchors, base plates 

and protective tubes for cables k , 65,368.00 
Expansionjoims - procurement a nd insta llatIon as designed MT-IOO. 

m' 52.00 
gull ies of cast iron, procurement and insta llation as designed 
S9 pc. 16.00 
Sleel bridoe fenctS: 
~ tubular fences or fences made of steel sections k, 315.00 
B"id2,e bea l-in2S 
NAL-b-350x450x85 pc. 16.00 
NA L-f-450x600x85 pc. 24.00 

TOT AL METAL WORK 

,FINISHI NG AND SUNDRY WORKS ON BRIDG ES 

This sha ll apply to al l items oflinishing works: 
• The pr ice incl udes procurement, construction and insta llati on as desi ned . 
Concrete or stone curbs 
alonl.!. the hi 'hwav. 13/20 MB 40 m' 630.00 
Insu lating coat on pavement top on' 3,024.00 
App lying one layer of bitul ite and one layer of hot bitumen onto 
concrete surfaces in contact with earth. m' 667.00 
Bit uminous pavemcnt base course. BNHS 16A, 5 cm thick m 

, 
2.924.00 

Pavement wearing course ofskelcton mastic asphalt 
SMA 0/1 IS, 4cm th ick m' 2,924.00 I 
Trial loadin' of constructed brid 'e. lumo sum 
Photo 'raphing duri",'! brid(le construction )umpsum ] 
Fi tting and sea ling joints wi th elastic bitumi nous sea ling compound 

Clivobit) on as pha lt nex t to curbs and cornices at foo tway leve l and ncx t 

to exoansion joint" I m' 1,3 12.00 

Unit P,"ice 

6.38709 , 

7.52810 

8.211.98 

10.265.44 

8.2 11 98 

10.03686 

23.32625 

9. 12442 

11,476.49 

8,941.93 

10.265.44 

11 ,5 19.81 

12.090.32 

10,766.82 

7,528.10 

24,5 12.44 

15.2 14.74 
, 
I 

63.59 I 

3 10.60 

40.880.17 

18.248.84 

259.91 

46.808.27 
76,37 1.40 

1,505.99 

793.55 

383.41 

481. 10 

623 .96 

912,442.01 
54,746.52 

380.65 

T ol:\1 

686.931.53 

10,047,002.26 

2.642,615.16 

999,853 .86 

642,176.84 

175,645.05 

207,1l7.10 

2.233,658.02 

2.769,277.04 

103 ,368.71 

984,455.70 

2,534.358.20 

11 ,465,250,46 

1,645170.10 

3 16,933 .0 1 

1, 112.864.78 

14.97 1,304.16 
53,538,00\.95 

55,824, 185.71 

20,303,300.80 I 

2. 125,768.84 

291,981.44 

81,871.65 

748,932.32 
I 832,913.60 

81,208,954.36 

948,773 .70 

2,399,695.20 

255,734.47 

1,406,736.40 

1,824,459.04 
912,442.01 

54,746.52 

499,4 12.80 

612/733 
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11C'mNo. T ,S. WOl'k D('scr-iplion 
Laving PVC p ipes Into fooly,ravs (cat walks), 0110 Illlll 

Unit 
111' 

Quanlih' Unit PI-icc Tol:l1 
08 13 04.09 
08 13 .04 10 

08. 1304.11 

08.13 04.12 

08.13 .04.13 

1311 . 1 
13 . 11.2 

13 11 .8 add itional 
specifications 

13.11. 9 additiona l 
soecifica ti ons 

\ 3.7.2. 

47200 48387 228.38664 

Epoxy and po lyurethane preserv31ive on fool ways Ill ; 725.00 584 .33 423 ,63925 

ConSlrUClion of cementllious groutln£ mOrlar beds 

m' 28 16 53825 15. 15712 
Steel plates embedded in girder at points where girders rcst on 
bea.rings kg 1,100.00 3 19 ,82 35 1,80200 
Cast iron pipes for gully wa ter discharge including all fixing 

accessories I m' 108.00 7,697.69 831,35052 
TOTAL F1N1SIl iNG AND SUNDRY WORKS ON BRIDGES: 10.152,335.67 

SUM MARY - BRIDGE AT km 884+958.430 

08. 13 0 1 EARTH WORKS 
08. 13 .02 CO NCRETE 
08. 13 .03 METALWORK 
08. 13 .04 FINISHING AND SUNDRY WORKS ON BRIDGES 

TOTAL BRIDG E AT km 884+958,430: 
.- ­

08.14 	BRIDGE AT km885+445,066 
(l('mNo. T,S, \VQI-k Descr i()lion 	 Unit.1 
08, 14.0 1. 13,2 EARTHWORKS 

E:uavation for' foundations 

08. 14 .01 01 13 .2.1 Excava ti on offounda ti ons in 11 and III category so il and tra nsport of 

ea rth to di s ta nce of 500 m. 

Payment per n,.' of excava ted earth 

- at depth of 0-2 III 

- at depth of 2-4 m 

- at depth of 4-6 III 

08. 14 .01.02 13.2.2 I ~xtra for excavati on offoundati ons wi th pumping of 30 lit/min - 120 

lit/min wa ter. 
08.14,01.03 13 ,2.4 IBackfilling of pier foundations with earth in 30 em th ick layers 

includ ing compaction of layers to mod ulus of compressibilLty Ms=30 

MP• . 
Payment per m,l of compacted ea rth . 

08. 14.01.04 13 .2.5 lConstruction of wedge made of well-graded gravel compacted in 30 ern 

thick [ayers to modulus of compressib ili ty Ms=40 MPa It sha ll be 

constructed behind the abutments . 

Pa ment per nf' of com acted gravel. 

08. 14.0 1.05 13.2.9 additional Placi ng 80 cm thi ck cover protecting a grave l wedge made of grave l 
spcc ifi C3ti ons sand where top 30 COl sha ll be stabi li zed wi th cement and bottom 50 COl 

compacted in two layers [0 mod ulus of compress lbih ty Ms=40 MPa. 

Payment per nf
l 

of compacted 'ravel 

08.14.02. 13.4 ICONCRETE 

This sha ll apply to a ll items: 
• Concrete s hall be mixed mechanically and compacted by vibrating 
• Reinforcing bars shall be paid separately, except for bored pi les. 
• Cables sha ll be paid separately. 
• The price of concrete includes formwork and scaffold . 

J 
m 

m' 
J 

m 

J m 

m.' 

m 

Quantity 

867.00 

818,00 

713 ,00 

1,500,00 

433 ,30 

46 1. 00 

Unit PI"ice 

226.73 

297.69 

368.67 

439.63 

390,78 

851.62 

3, 193 .55 

I 
24,0 I 0,358.23 
53 538,001.95 
8\ 208954,36 
10152,335.67 

168,909,650.21 
l'~'i
!:~ 

Total 

196,574 .91 

243 ,510.42 

262861.7 1 

659,445.00 

169.324.97 

392.596.82 

258,677 55 

2,182,991.38 

13.4.1 
08, 14,02.0 1 11 3.4. 1.3 additional 

specifica tions 

13.4.3 
08. 14.02.D2 13.4.3 . 1 

13.4,3 .2 

08. 14.02.03 13.4.3.2 

08. 14.02.04 13.4.3 .2 

08.14.02.05 13.4.3.2 

13.4,3.3 
08. 14.02.06 13.4.3 .3 

08. 14.02.D7 13.4.3.4 

08. 14,02,08 13.4.3 ,5 

• Payment per m) of placed concrete for completel t performed work 
Plain concrete 
Blinding layer, 10 cm thick, made of concrete, class I ME 15 under 
founda tion, pile caps and cross ing slabs . 

I J m 
ReinfOl'ced concrete constl"Uct iollS 
Strip foundations, foundations for wings, counter-beams, s lab 

foundations , cushions and pile caps made of reinforced concrete, class 

'" MB 30 M-1 S0 V-6 nr' 

P iers supporting plain spanning consh'uctions of difTc l'ent systems 

and beal'ine beams 
Abutment bodies constructed of concrete, class It MB 3D, M-150, V-6. .. m 
Abutment wing walls made of concrete, class n. M"B 30, M-1SO, V-6 

m J 

Ped('"Strian cantilever wa lk way at abutment wing wa lls constructed of 
concrete class J] MB 30 M-150 V-6 m" 

Snannin{J' brid2e const ruct ion of I'einfol'ced conCl'ete 
Main plate girder made of reinforced concrete class II , MB 30, M­
150 V-6. m) 

Cornices at footway level (including inspection manho les) cast in situ. 

Concrete class IT ME 30 M-1 50 V-6 m.' 
Crossing slabs made of concrete ME 35, M-150, V-6 

m.!­

TOTAL CONCRETE WORKS: 

IM ETALWORK 

I 44.00 

7970 

99.70 

20.30 

2 ,13 

85.70 

13, 10 

50.40 

I 6,387.09 281.031.96 

7528 10 59998957 

8.211.98 8 18,734.4 1 

10.265.44 208,388.43 

1 0 036,86 21,378.5 1 

11,358.52 973,425. 16 1 

10,036.86 13 1,482.87 

7,801.84 393,2 12,74 

3,427,643,65 

, 
i' 
I:, 
~:: 

08.14,03, 13,5 


Reinfol'cine bal's in conCl'etc members ;'Iud CQnstl"UctiQlIs 

• The price includes procurement , cutting, bending and fi x ing of 


reinforcin bars in the construction fullv as desi ned 

08.14.03 .0 1 13.5. 1 IRibbed rcb.:lfS RA 400/500-2 	 3,237,076.93 

17'TOTAL METAL WORK 	 3.237,076.93 

--~ 	 aTf'F,.\i1C rpY!1 XOf\A'AA-z;.; '.J {J f'r.,:"""\~:- ~\:f·<'S~ 
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11(,IUNo. T T.S. \VOI'k O('Scr-illlioll T Unit 

08.14.0~ . I \3.10 FINISHING AND SUNDRY WORKS ON BRII)GES 

This shall apply to all items of fim shmg works . 

• The price includes procurement. constructIOn and installation as 
designed . 

08 14.0401 13 . 10.1 Concrete or slone curbs 

alon ' the hi rJnY'av. 13 /20 MB 40 111' 

08. 14 04.02 13.10.2 Insulatmg coa l on pavemenl lOp 01
, 

08. 14.04.03 13. 10.3 Applying one layer of bitulitc and onc layer of hot bitumen onlo 

concrete surfaces in con tact with earth. m~ 

0814 .04.04 13 .10.4 Bitummous pavemellt base course , BNHS J 6A, 5 em thick 01
, 

08. 14 .04.05 13.10.4 Pavement wearing course of skeleton mastic asphalt 
SMA 0111 S, 4em thick 01

, 
08. 14 .04.06 13.10.5 Trialloadin ' of constructed brid ,e, lum p sum 

08. 14 .04.07 13 . 10.6 Photo .raohin l durin~ bridge construction lump sum 

08.1404.08 13 . 10.8 Fining and seallllgjoints with elastic bituminous sealing compound 

('Iivobit) on asphalt next to curbs and cornices at footvvay level and next 

to cxoan!>ion ioint 01' 

08. 14.04.09 13.11.1 Lavin· PVC vives into footwavs cat walks , 0110 mm m' 

08.1404.10 13.11.2 Epoxy and polyurcthane preservative on footways m' 
08.14.04. 11 13 . 11 .6 additi onal Crashed stone revetment 

specifications 01 
, 

08.14.04. 12 13. 11 .8 additional Construct ion ofcementitious grouting mortar beds 

soecifications 01 
, 

TOTAL .' INISHING AND SUNDRY WORKS ON BRIDGES: 

Qu,lIllil\' 1 Un i. PI'ic(' 1 1'01:11 

44.00 1,505.99 66,263 56 

190.10 793 .55 150.853 .86 

550.00 383.41 2 10.875.50 

141.00 481. 10 67.835 10 

141.00 623 .96 87.97836 
9 12.442.01 9 12.442.01 
54,746.52 54.746.52 

88.00 380.65 33.497.20 
180.00 483.87 87,096.60 

47. 10 584.33 27,521.94 

40.00 6.897.69 275.907.60 

9.70 538.25 5.221.03 
1,980,239,27 

SUMMARY - BRIDGE AT km 885+445.066 

08. 14.01 EARTH WORKS 
08. 14 02 CONCRETE 
08.14.03 METALWORK 
08. 14.04 FINISHING AND SUNDRY WORKS ON BRIDGES 

TOTAL BRIDGE AT km 885+445.066: 

2,182,991,38 
3,427,643.65 
3,237,076.93 
1,980.239.27 

10,827,951.23 

08 .1 6. TOP SLAB CULVERT AT km 884+067.303 (UNDER THE HIGHWAY) 

lIemNo. 
08.16.0 1. 

08. 16.01.01 

08.16.01.02 

08. 16.01.03 

08.16.02. 

08.16.02.01 

08.16.02.02 

08.16.02.D3 

08.16.02.04 

08.16.02.05 

08.16.02.06 

08. 16.02.07 

T.S. Work Description 

13.2 EARnlWORKS 

[xc.n'3tion fOI" foundations 

13 .2.1 Excavation of foundations in IV category soil and transpon of earth to 

distance of 500 m. 

Payment per m·· of excavated eanh 

- at depth of 0-2 III 

- at depth of 2-4 III 

- at depth of 4-6 m 

13 .2.5 IConstruction of wedge made of well-graded gravel compacted in 30 cm 

thick layers to modulus of compr(."Ssibility Ms=40 MPa. It shall be 

constructed behind the abutments. 

Payment per m~ of compacted gravel. 

13.2.7 addi~ional IPlacing the sub-base made of grave l and sand in 30 cm th ick layers 
specificatIons under foundation including compacti on of layers to modulus of 

compressibility Ms=30 MPa. 

Payment per m.l of com acted ravel. 

\3.4 CONCRETE 

This sha ll apply to a ll items: 
• Concrete sha ll be mixed mechanically and compacted by vibrating. 
• Reinforcing bars shall be paid separately. except for bored piles. 
• Cables sha ll be paid separate ly. 
• The price of concrete includes formwork and scaffold. 
• Payment PC.!_m} of placed concrete for completely performed work 

13.4.1 Plain conCI'etc 
13.4. 1.3 additiona l Blinding layer. 15 cm thick. made of concrete. class I MB 15 under 

specifications Ifoundati on , pile caps and crossing slabs. 

13.1.4. 1 additional lConcrete layer for slope. Concrete class 1 MB 20. 

specifications 

.. Protective concrete over waterproofing layer (MB20, Scm) with13. 1.4 .2 additional I . 
specIficatI ons galvanized mesh 

\3.4 .3 Reinforced concrete constructions 
13.4.3.1 Strip foundations, foundations for wings. counter-beams, s lab 

foundations, cushions and pile caps made of reinforced concrete. class 

In MB 30 M-150 V-6 
\3.4.3.2 PiN·s suppOl1:ing plain spanning constructions of different systems 

and bear'ine beams 
13.4.3 .2 Abutment bodies constructed of concrete, class II. MB 30. M-ISO, V-G. I 
\3.4.3 .2 Abutment wing walls made of concrete, class n, MB 30, M-ISO, V-6. I 
13.4.3.3 Snannin~ br'id~c constr'uction of n~infor'ced coner-ete 
13.4.3.3 Main plate girder made of reinforced concrete class II , MB 30. M­

150.V-6. 

Unit 

m' 

01' 

m' 

m' 

m' 

01' I 

101 
J 

m" 

Quantity Unit Pdce Total 

100.432.32 

56,114 .57 

24.708.26 

373 .32 851.62 317.926.78 

67,601. 13 

566,783.06 

26.06 6.387.09 166,447.57 

49.30 6,660.83 328,378.92 

188.10 686.64 129.156.98 

51.14 7.528. 10 384.987.03 

100.96 8,21 1.98 829.081.50 

6.35 10.265.44 65, 185 .54 

44.47 16.980.64 755,129.06 

6141733 
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SUMMARY TOP SLAB CULVERT AT km 884+067.303 (UNDER THE HIGHWAY) 

08.16 0 1 EARTH WORKS 

---------~-------

566,783.06 
08.16.02 CONCRETE d '!'· 2;721699.19 
08.16.03 METALWORK ,11;' , " 1,391' 516.85 
08.16.04 F1NISHlNG AND SUNDRY WORKS ON BRIDGES '1 639.306.55 
08.16.05 PRELIMINARY WORKS 1,386911.84 

I TOTAL TOP SLAB CULVERT km 884+167.303 (UNDER THE HIGHWAY): I 7,706,217.50 

08.16. TOP SLAB CULVERT AT km884+067.303 (pa rt uodcl' main road wiCh inlcct stl"uCllII"C) 
hem No. T.S. \VOI"k Descl'iolion Unit 

08.16.01. 13.2 EARTHWORKS 

Excavalion of foundations 

08.16.01.01 13 .2.1 Excavation of foundations in IV category soi l and transport of earth to 
distance of 500 m. 
Payment per m~ of excava ted earth 

- at depth of 0-2 m m' 
- at depth of 2-4 m nl 
- at depth of 4-6 m m~ 

- at depth over 6 m m 
, 

08.16.01.02 13 .2.5 ICons tructlon of wedge made of well-graded gravel compacted In 30 em 
thick layers to modulus of compressibil ity Ms=4 0 MPa. It shall be 
constructed behind the abutments. 
Pa ent per m~ of com acted ravel. m 

, 
08.16.01.03 13 .2.7 additional Placing the sub-base made of gravel and sand in 30 em thick layers 

spec ifi cations under foundation including compaction of layers to modulus of 
compressibi lity Ms=30 MPa. 
Payment per mJ of compacted gravel. 

uanlil" Unit P."icc Total 

08.16,02. 13.4 ICONCRETE 

This shall apply 10 all items: 
.. Concrete sha ll be mixed mechanically and compacted by vibrating. 
* Reinforcing bars shall be paid sepa rately, except for bored piles . 
... Cables shall be pa id separately . 
... The price of concrete includes formwork and scaffold . 
... Payment per m) of placed concrete for completely perfonned work 

13.4.1 Plain concrete 
08.16.02.01 11 3.4. 1.3 additional Blinding layer. 15 em thick , made of concrete, class 1 MB 15 under 

specifications foundation, pile caps and crossing slabs. 
I , Jm 

08.16.02.02 11 3 . 1.4. 1 addi ti ona l Concrete layer for slope. Concrete class I MB 20. 
specifications 

I I 35.70 I 6,660.83 237.791.63 
08. 16.02.03 11 3. 1.4.2 addi ti onal Protective concrete over wa terproofing layer (MB20, Scm) with 

specifications galvanized mesh 
m' 

382.96 226.73 86,828.52 

410.72 297.69 122,267.24 

410.72 368.67 151,420. 14 

731.84 439.63 32 1.738.82 

220.50 851.62 187.782.21 

50,520.23 

920,55),16 

21.46 I 6387.09 I 137.066.95 

138.60 686.64 95,168.30 
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SUMMARY TOP SLAB CULVERT AT km 884+167.303 (pa.·, undel' main road) 

08. 1601 EARTH WORKS 
08. 16.02 CONCRETE 
0816.03 METALWORK 
08. 16.04 FINISHING AND SUNDRY WORKS ON BRIDGES 

I ---- ­ -
TOTAL CULVERT AT km 884+167.303 (parr und~.· main road): 

08.17. SLAB TOP CU L.VERT AT km 884+815.865 

hem No. T.S. WOI'k Descriolion Unit 

08.17.01. 13.2 EARTHWORKS 

Excavation fo.· foundations 

08. 17.0 1.01 13.2. 1 Excavation of foundations in IV and V category soi l and transport of 

earth to distance of 500 "" 

Payment per mJ of excavated earth 

- at depth of 0-2 m 

- at depth of 2-4 m 

- at depth of 4-6 m 

08. 17.01.02 13 .2.5 IConstruction of wedge made of well-graded gravel compacted in 30 cm 

thick layers to modulus of compressibility Ms=40 MPa , 1t shall be 
constructed behind the abutments. 

Pa~lent ~er m~ of com~cted £ravel. m~ 

08. 17.01.03 13 2.7 addi ti onal IPlacing the sub-base made of gravel and sand in 30 cm thick layers 
spec ifications under foundation including compaction ofJayers to modulus of 

comoressibilitv Ms=30 MPa. 

Payment per m~ of com cted gravel. m J 

08. 17.01.04 13 .2.9 addi ti ona l Placing 80 cm thick cover protecting a gravel wedge made of gravel 

specifications sand where top 30 cm shall be stabilized with cement and bottom 50 cm 

compacted in two layers to modulus of compressibility Ms=40 MPa. 

P~yme",-'p~~ m~ of compacted gravel. m' 
TOTAL. EARTH WORKS: 

08.17.02. 13.4 ICONCRETE 

This shall apply to all items: 
• Concrete sha ll be mixed mechanically and compacted by vibrati ng. 
• Rei nforcmg ba rs shall be paid separately, except for bored piles. 
• Cables shall be paid separately. 
• The price of concrete includes formwork and scaffold. 
• Payment per mJ of placed concrete for comp letely perfonncd work 

13.4.1 Plain concrele 
08. 17.02.01 13 .4. 1.3 addi tional Blinding layer. 15 cm thick. made of concrete. class I MB 15 under 

specifications foundation. pile caps and crossing s labs . 
m' 

I 

Quantitv Unit Price 

458.05 851.62 

83 .54 1.078.34 

29.96 3,193.55 

35 .00 6.387.09 

920557;16 
2,229,448,09 
1,398,722.06 
1420680.17 

5,969,407.491 

Total 

173.660.44 

174.978.16 

125.962.79 

390.084.54 

90.084.52 

95.678.76 

1,050,449.20 

223.548. 15 

I 
, 
~ 

I 
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SUMMARY SLAB TOP CULYERT AT km 884+815.865 
--------­ -

08.17.01 EARTHWORKS 1.050.449.20 
08.17.02 CONCRETE 3,307,809.24 
08.17.03 METALWORK 1 •.672.123.20 
08.17.04 FINISHI NG AND SUNDRY WORKS ON BRIDGES 2 108.994.67 
08.17.05 PRELIMINARY WORKS 1,386911.84 

TOTAL SLAB TOP CULVERT km884+815.865: 9,526,288.16 

08.17.INLECT STRUCTURES AT km 884+815.865 

Item No. T.S. Work DesCI"iDtion Unit uanlity Uoil PI"ice Tolal 

08.17.01. 

08. 17.01.01 

08.17.01.02 

08. 17.01.03 

13.2 

13.2.1 

13.2.4 

13.2.5 

EARTHWORKS 

Excavation for foundations 

Excavation offoundations in tV and V category so il and transport of 

ea rth to distance of 500 m. 
Payment per m l of excavated eart h 
- at depth of 0-2 m m' 294.56 297.69 

368.67 

439.63 

510.60 

390.78 

85 1.62 

87,687.57 

91.072.55 

97,070.30 

150.381.91 

49.238.28 

39.344.84 

. al depth of 2-4 m m' 247.03 

- at depth of 4-6 m 
, 

m 220.80 

- at depth over 6 m m" 294.52 
Backfilling of pier foundations with earth in 30 em thick layers 

including compaction of layers to modulus of compressib ility Ms=30 

Mra. 
Payment per rn J of compacted earth. 

, 
m 126.00 

Construction of wedge made of well-graded gravel compacted in 30 cm 
thick layers to modulus of compressib lli ty Ms=40 MPa It sha ll be 
construc ted behi nd th e abutments. 

Payment per m 
3 

of compacted gravel. m 
J 46.20 

617n33 
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henlNo, T,S. Work Dcs('riution Uni t Quanlit.,. Unil PI'icc TOlal 

08.17 0 104 13.27 additiona l IP lacin g, the sub-b~se made of gravel and sand In 30 em thick layers 
spec ificatiOns under foundat ion includin g compactIOn of layers 10 modulus of 

COnlolcss lbdllV Ms=JO MPa 

Pa yment per nl of compactc~avel. m }. 10.56 1.07834 11,387.27 
TOTAL EARTI~ WORKS: 526,182.73 

08.17.02. 13.4 CONCR ETE 

This sha ll apply 10 all items: 
• Concrete sha ll be mixed mechanical ly and compac ted by vibrallng. 
• Reinforcing bars shall be paid separa tely. except for bored piles. 
• Cab les sha ll be paid separately. 
• The price of concrete includes fonnwork a nd scaffo ld 
• Payment per mJ of placed concrete for comp letely pcrfomled work 

SUMMARY INLECT STRUCTURES 

08.17.0 1 EARTH WORKS 526182.73 
08.17.02 CONCRETE 1487 16,16 
08.17.03 METALWORK 956,901'.40 
08.17.04 FINISHING AND SUNDRY WORKS ON BRIDGES ' 1,337,891.57 
08.17.05 PRELIMINARY WORKS 1,386.911.84 

I - - ._-­ -
TOTAL INLECT STRUCTURES: 1 5.695,203.701 

08.18, UNDERPASS AT km 885+335.85 
Item No, 

08.18.01 

08.18.0 1.0 1 

T .S. 
13.2 

13.2.1 

WOl'k Desc ription 
EARTHWORKS 

[xcavalion (01' foundations 

Excavation of foundati olls in Uand III category soi l and transport of 

ea rth to distance of 500 m. 
Payment per mJ of excavated earth 
- a t depth of 0-2 m 

- at depth of 2-4 m 

Unil 

m). 

uantitv 

1.002.30 

Unit Pl'ice 

226.73 

Total 

78,977.16 
~ 
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II cmNo. 
08 18.01 02 

08 1801.03 

08. 18.01.04 

0818.01.05 

08. 1801.06 

WOI-k Oesni Hion Vnil 
Extra for excavatIOn of foundations with pumping of 30 htlmm - 120 
11(/ l11 ln waler m 

; 

Backfi ll ing of pier foundations with canh m 30 Clll thick layers 

includlll£ compaction of layers to modulus of compressibility M5=30 
MPa. 
Payment per m~ of compacted canh. m~ 

13.25 IConstruclioll of wedge made of well -graded gravel compacted in 30 cm 
thick layers to modulus of compressib il ity Ms: 40 MPa. II sha ll be 
constructed behind the ab utments . 

Paymen t per 1l1~ of compacted gravel. m~ 

13 .27 additional IPlacing the sub-base made of gravel and sand in 30 cm thick layers 
specifications under foundation inc luding compaction of layers to modu lus of 

compressibi ll rv Ms=30 MPa. 

m .' 

13 .29 additiona l Placing 80 COl th ick cover protecting a gravel wedge made of gravel 
specifications sand where lap 30 em shall be stabilized wit h cement and botl om 50 Col 

compacted III two layers to modu lus of compressibi lity Ms=40 MPa. 

1.106.00 

98600 

70.00 

390.78 

851.62 

1.078.34 

T oral 

219.81500 

432.202.68 

839.697. 32 1 

75.483 .80 

j~:~01 

Pa men! per nr' of compacted gravel . m~ 

TOTA L EARTH WORKS: 
664.258.40 

2,537,685.84 

08.18.0 1. 13.4 ICONCRETE 

08. 18.02.01 
13.4.1 

113 .4. 1.3 additio na l 
specifica tions 

08. 18.02.02 113 .1.4. 1 add it iona l 

speCificati ons 

08 18.02.03 113 .1.4.2 addi tiona l 

specifica ti ons 

08 18.02.04 
13.4.3 

13.4 3.1 

13.4.3.2 

08. 18.02.05 13.4.3 .2 

08. 18.02.06 13.4.3 .2 

08.18.02.07 
13.4.3.3 
13.4.3.3 

08. 18.02.08 13.4.3.4 

This sha ll app ly to all items: 
* Concrete shall be mixed mechanica lly and compacted by vibrating. 
• Reinforcing bars shall be pa id separately, except for bored pi les. 
" Cab les shall be paid separately. 
* The price of concrete includes formwork and scaffo ld. 
• Payment per mJ of placed concrete for completel { perfomled work 

Plain concl'ete 
Blinding layer. IS cm thick, made of concrete, class I MB IS under 
fo unda tion, pil e caps and crossing slabs . 

I ; 
IIn 40.50 I 6,387.09 258.677. 15 

Concrete layer for s lope. Concrete class I MB 20. 

1 
J 

Im 14.20 I 6,660.83 94.583.79 

Protective concrete ove r wa terproofing layer (MB2D, 5cl11) wi th 

ga lvan ized mes h . 
1 

2 
IIn 1.000.00 686.64 686.640.00 

ReinfOl-cc-d conet'ete conslructions 
Strip fo un da tions. founda tions for wings, co unter-beams, s lab 
founda tions, cushions and pi le caps made of reinforced concrete. class 

;
In ME 30 M-1 S0 V-6. m 24690 7,5 28.10 1.858,687 89 
Picrs $uPPOl1ing plain spanning constnlclions ofdiffel'enl systems 
and bearin$! beams 
Abutment bodies constructed of concrete, class n, ME 3D, M-I SO, V-6. I 

In 
.. 

I 
Abutment wing \valls mad e of concrete, class II , MB 30, M- l SO, V-G. I Im .. 

221.00 

9 1.40 

I 

I 
8.2 11.98 

10,265.44 

I 

1 
1.814.847.58 

938.26 1.22 
Spannine. bl'id.e.e consll'uclion of rc-infol-ced concrele 
Mai n plate girder made of rei nforced concrete class n, ME 3D, M­

1150 V-6. nf 
t 

I 
Cornices a t foomray leve l (incl uding inspection man holes) cast in s it u. I IConcrete class IT MB 30 M- t 50 V-6 m .. 

11 2.00 

7.60 

I 

I 
13,654.37 

10.036.86 

1.529.289.44 

76.280.14 
TOTAL C ONC RETE WORKS: 7,257,267.19 

08.18.03. 13.5 IMETALWORK 

Reinforcine bars in concrete mcmbcl's and constructions 
* The price includes procurement. cutt ing_ bendi ng and fixi ng of 
rei n forc i n~ ba rs in the construction fuJI as des i .ned. 

08. 18.03.01 13.5. 1 Ribbed rcba rs RA 400/500-2 k. 54. 164.52 63 .59 3.444.321.83 

08. 18.03.02 
13.8 

13.8.2 
lStecl bridee fences: 

- tubu lar fences or fences made of steel sections I k \ I 288.90 I 259.9 1 75.088.00 
TOT AL METAL WORK 3,519,409.83 

08.18.04. 13 .1 0 IFINISHING AND SUNDRY WORKS ON BRIDGES 

08. 18.04.01 

08. 18.04.02 

08. 18.04.03 
08. 18.04.04 
08. 18.04.05 

This shall apply to a ll items of fmishing works : ~.

I k';-" 
13.10.2 

13. 10.3 

13 .10.5 
13 .10.6 

13. 11.15 

add itiona l 

soecifications 

• The pri ce includes procu rement, constructi on a nd insta llation as desi ned. 
Insu lating coat on pavement top m 

, 
I 183.50 793 .55 145.6 16.43 

Applying one layer of bituli te and one layer of hot bitumen onto 
concrete su rfaces in contact with eanh. Im 2 1.253.00 383.4 1 480.412.73 

Tria lloadin ' of constructed brid 'e. lump sum 9 12.442.0 1 912.442.01 
Photo ' rap hin I durin. bridge construction 
'Fugcband" tapes for sealing concrete conections 

lu mp sum 

1 1m' 125.00 

54.746.52 

12. 132.72 

54.746.52 

53.3 18.00 

TOTAL FIN ISIlING AND SUNDRY WORKS ON BRIDGES: I ,646,535_~9I 

SUMMARY ­ UNDERPASS AT km 885+335.85 
--­ --­

08. 18.0 1 EARTH WORKS i~37 ,685.84 
08. 18.02 CONCRETE 7,257~~7.19 

08. 18.03 METALWORK 3,519,409_83 
08. 18.04 FI NISH ING AND SUNDRY WORKS ON BRIDGES 1,646_535.69 

TOTAL UN DERPASS AT km 885+335.85: 14,960,898.54 

.;. 
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08.19.0VERPASS AT 0+7 19.11 OF SPLIT LEVEL CROSSROAD PREDEJANE 
LEG 1 

1(('mNo. T.5. Work Ocsrl'i etion Unil ] 
08.19.01. 13.2 I:ARTf1WORKS 

Exravation fol' foundations 

08 19 01.01 132 1 Excavation of foundations in II and III category soi l and transport of 
earth 10 di stance of 500 m. 
Payment per nl~ of excavated earth 
· at deplh of 0-2 m 

· at dcpth of 2-4 m 

, a l depth of 4·6 m 

08190 102 1321 Excava ti on offoundallons 111 V category SO il and uansport of earth to 
distance of 500 m 

Payment per nl of excava ted earth 

• at depth of 4·6 m m~ 

• at depth over 6 m m~ 

08.1901.03 13 .2.2 Extra for c..xcavation offoundations with pumpmg of 30 lit/min - 120 ,
lit/min water. m 

08 19.01.04 13.24 l3a ckfilllOg of pier foundations w1th earth Ul 30 cm thIck layers 
including compaction of layers to modulus of compreSSibility 1\1s=30 
MP • . 
Pa~ment per m· 

l 
of compacted eart.h m J 

08.19.0 1.05 13.2.5 Constructi on of wedge made of well-graded gravel compacted in 30 cm 
thick layers to modulus of compressibility Ms=40 MPa. It sha ll be 
constructed behind the abutments. 
Payment per m~ of compacted gravel. m' 

0819.01.06 13 2 6 additiona l Extra for excavation to place a ll needed s upports III the foundation pit 
spec ificat ions 1I1c1udmg wooden shoring, combination of wooden shoring and steel 

supports and sleel shoring Payment per 111 2 of used material . , 
m 

0819.0107 13.2.8 additiona l Construction of end s lope ofma lcria l frol11 the cutting or borrow pit 
specifications including mechanical compaction in 30 em thick layers , fully as 

dcs ll!ned. 
Payment per m3 of compacted material. m~ 

0819.01.08 13 2.9 addi ti ona l Plac ing 80 em thick cover protecting a gravel wedge made of gravel 
speciflca tions sand where top 30 cm shall be stabili zed with ceOlent and bottom 50 cm 

compacted in two layers to modulus of compressibility Ms=40 MPa. 

Payment per m3 of compacted materia l. m' I 
08190 1.09 13.4.2 Construction of 0 120 cm piles With concrete, c lass MB 30. M-I SO. v- I3 Payment ocr m' of cOnloleted oile m' 

TOTAL EARTH WORKS: 

08.19.02. 13.4 CONCRETE 

This sha ll apply 10 all items: 
• Concrete shall be mixed mechanically and compacted by vibrating. 
• Reinforcing bars shall be paid separately. except for bored piles. 
• Cables shall be paid separately. 
• The price of concrete includes formwork and scaffold . 
• Pa:inl(~nt 2er mJ of 21aced concrete for col1121etely 2erformed work 

13.4.1 Plain concrete 
08.19.02.0 1 113 4.1.3 add itional Blinding layer, 10 em thick. made of concrete. class I MB 15 under 

specifications foundation . pile caps and crossing slabs. 
I nl I 

08.19.02.02 Plain concrete under the pier S6 . M6 30 m 3 I 
13.4.3 Reinforced connete constructions 

08.1902.03 13.4.3.1 Strip foun dations , foundations for wings, counter-beams. slab 
foundations. cushions and pi le caps made of reinforced concrete. class 

3
111 MB 30 M-1 ~O V-6. m 

13.4.3.2 Piers Suppol1ing plain spanning constructions of diffcl'ent systems 
and bearin2 beams 

08.19.02.04 13.4 3.2 Abutment bodies constructed of concrete, class 1( . MB 30. M-150, V-6 , 
m 

08.19.02.05 13.4.3.2 Abutment wing 'walls made of concrete, class n. ME 3D, M-150, V-6. 
m' 

08.19.02.06 13.4.3.2 Abutment parapets constructed of COil crete, class n. MB 30, M-150. V­
6. m' 

08.19.02.07 13.4.3 .2 Pedestrian cantilever walkway at abutment wing walls constructed of 
concrete class n l\f8 30 M-150 V-6 m J 

08.19.02.08 13.4.3 .2 Masking covers of abutments and middle piers made of concrete. class 
n MB 30 M-150 V-6 m' 

08.19.02.09 13.4.3.2 Middle pier bodies constructed of concrete, class 1.1 , MB 40. M-150, V­
6. m' 

08.19.02. 10 13.4 3.2 Abutment caps made of concrete. class n. MB 40, M-150, V-6 m~ 

13.4.3.3 Soannino bridoe construction of reinforced concl'el ~ 
08.19.02. 11 13.4.3.3 Main plate girder made of reinforced concrete class II , MB 40. M­

150 V-6. m' 

08.19.02.12 13.4.3.4 Cornices at footway level (including inspection manholes) cast in situ. 
Concrete class 11 MB 30 M-150 V-6 m' 

08.19.02.13 13.4.3.5 Crossing slabs made of concrete MB 30, M-ISO, V-6 m~ 

08.19.02.14 13.4.3.4 Masking covers of cornices at footway leve l made of concrete, class U, 
MB 45 M-150 V-8. m

, 
TOTAL CONCRETE WORKS: 

Quantitv Unit Price 

45 .14 439.63 

143 .12 510.60 

267.60 439.63 

1.033.60 390.78 

347.10 851.62 

280.00 24 1.48 

421.00 301.38 

9384 I 3. 193.55 

22600 I 29,99354 

25.50 I 6.387.09 

90.00 I 7.409.21 

468.80 7,528.10 

244.80 8.2 11.98 

42.96 10,265.44 

15.48 8,21 1.98 

2.50 10.036.86 

1.15 23.326.25 

278.51 9.854.37 

0.81 8,941.93 

808.68 20.799.99 

40.00 10.036.86 

14.96 7,528.10 

16.50 24.512.44 

1'01:11 

255,842. 13 

59,686 85 

95,854 20 

19,844.90 

73 ,077 07 

117.644.99 

403.910.21 

295.597.30 

67,6 14.40 

126,880.98 

299.682.73 

6.778.540.04 
8,594,175.80 

162.870.80 

666.828.90 

3.529.173.28 

2.010,292.70 

44 1 ,003 .30 

127, 121.45 

25.092.15 

26.825.19 

2.744,540.59 

7,242.96 

16.820,535.91 

401,474.40 

112.620.38 

404,455.26 
27,480,077.27 i 

I 
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1«,' 111 No. T.5. WOI"k OesCI.i.Q!ion Unit ~;tntity Unit p,' ice Total 
08.19.03. 

0819.03.01 
08 19.03.02 

08. 1903.03 

08 19.03.04 
08 19.03 .05 

13.5 

135 I 
136 

13 .7 
13.8 

\3 .8.3 
13 .9 

METALWORK 

Rt"infOl'cin2. b;u's in concrete- mcmbel'S .U1d const l'uctions 
.. The pnce includes procurement. cutting, bending and fixing of 

rcinforcin _~ bars in the construction, ful ly as desi,gned . 
Ribbed rebars RA 400/500-2 k" 421.994. \0 63 .59 26.834.604 82 
Expansion joinls - procurement and InstallatIOn as dt."Slgned MT-l 00. 

m' 16.00 40.880. 17 654,082.72 
5-7 1!ullies of cast Ifon, procurement and IIlstallation as desicned pc 7.00 18.248.84 127.74 1.88 
51('cl b"idge (("nees : 
- protective mesh k.. 584.50 187.10 109,359.95 
BI' id~e bcarin2.s 

NAL-b 350x450x85 pc. 4 00 46.808.27 187.233.08 
TOTAL METAL WORK 27,913,022.45 

08. 19,04. 

08. 19.0401 

08. 19.04.02 

08. 19.04.03 

08. 19.04.04 

08. 19.04 OS 

08. 19.04 .06 
08. 19.04.07 
08. 19.04.08 

08. 19.0409 
08. 19.04.10 

08. 19.04 .11 

081904 .12 

13.1 

1310. 1 

13 . 10.2 

13. 10.3 

13 . 10.4 

13 . 10.4 

13. 10.5 
13. 10.6 
13. 10.8 

13 . 11.1 
\3 . 11.2 

13. 11 .8 additiona l 

specifications 
13.7.2 

FINISfllNG AND SUNDRY WORKS ON BRIDGES 

This shall apply to all items of finishing works : 
• The price includes procurement. construction a nd insta llation as 

dcsi,gned . 
Concrete or stone curbs 

a l on~ the hi1!.hwav. 13/20 MB 40 m' 484.00 1,505.99 728.899.16 
Insulating coat on pavement top m' 1.300.00 793 .55 1,03 1,615.00 
App lying one layer of bi tulite and one layer of hot bitumen onto 

concrete surfaces in contact with earth . m' 856.64 383.41 328,44434 

Bituminous pavement base course, BNHS 16A, ) em thick m 
2 1.331.00 481. 10 640.344. 10 

Pavement wearmg course of skeleton mastic asphalt 
SMA OlliS, 4CITllhick m 

2 1.331.00 623 .96 830.490.76 
Trialloadinlt of constructed bri~. lu~sum 9 12.442.01 912.44201 
Photo.~raphin1!. durin~ bridt:c constructi on lump sum 54.746.52 54.746.52 
Fitting and sealingjolllts with elastic bituminous sea ling compound 

(,Iivobi t) on asphalt next to curbs and cornices at footway level and next 

Ito expansion ioint m' 512.00 380.65 194_892 .80 

Lavin!:! PVC pipes into foOlwavs (cat ....'<llks). 0110 mm 111' 120.00 483.87 58.064.40 
Epoxy and polyurethane preservative on footways 

m l 244.00 584.33 142.576.52 

Construction of cementitious grouting mOr1ar beds 

Cast iron pipes for g ully water discharge including all fixing 

accesso ri es. 

m' 2.56 538.25 1.377.92 

m' 9.00 7.697.69 69.279.2 1 
TOTAL F INISH LNG Al\'D SUNDRY WORKS ON BRIDGES: 4 ,993,172.74 

SUMMARY -OVERPASS AT km 0+7 19.11 

08. 19.01 

-

EARTH WORKS S 594,175.80 
08. 19.02 CONCRETE 27,4S0,077.27 
08. 19.03 METALWORK 27,913,022.45 
08. 19.04 FiN1SHlNG AND SUNDRY WORKS ON BRlDGES 4,993,172.74 

-
TOTAL OVERPASS AT kmO+7 19.11 6S,9S0,448.26 

I'~ 

OS.20.0VERPASS AT km 0+038.46 OF SPLIT LEVEL CEOSSROAD PREDEJANE 
LEG 2 

Item No. T.S. \VO!'k Description 

08.20.01. I 13.2 EARTH WORKS 

Excava tion for foundations 

08.20.01.01 13 .2.1 Excavation of foundations in nand III category soi l and tra nsport of 

earth to distance of 500 m. 

Payment per m~ of excavated earth 

- a t depth of 0-2 m 

- at depth of 2-4 m 

- a t depth of 4-6 m 

08.20.01.02 \3 .2.1 IExcavati on of foundations 111 V category 50 11 and transport of earth to 

distance of 500 m 

Payment per mJ of excavated earth 

- at depth of 4-6 III 

- at depth over 6 m 

08.20.0 1.03 13 .2.2 Extra for excavation of foundations with pumping of 30 lit/min - 120 

lit/min w·ater. 
08.20.0 1.04 13 .2.4 Backfi lling of pier foundations with earth in 30 cm th ick layers 

including compact ion of layers to modulus of compressib ili ty Ms=30 

MPa. 
Payment per m J of compacted earth . 

.-i Unit 1 

-' mI I 
m~I I 
m -'I I 

m -' 

m~ 

, 
m 

m' 

08.20.01.05 	 13 .2.5 IConstructIOn of wedge made of well-graded gravel compacted III 30 cm 

th ick layers to modulus of compressibility Ms=40 MPa. It shall be 

constructed behind the abutments . 

Pa~menl Eer m
3 

of comeacted s;rave l. m' 
08.20.01.06 13.2.6 additional IExtra for excavation to place a ll needed supports in the foundation pit 

specifications including wooden shoring. combination of wooden shoring and s teel 

supports and steel shoring. Payment per m 2 of used material. 

m' 

Quantity 

1, 128.40 

200.50 

276.00 

45.14 

149.12 

267.60 

1.040.20 

370.00 

280.00 

1 Unit Price Total1 

226.73 255.842.13 

I 297.69 I 59,686.85 

I 368.67 I 101,752.92J 

I I 

439.63 

5 10.60 

439.63 

390.78 

851.62 

241.48 

19 .844.90 

76140.67 

11 7.644.99 

'I~,; 

406.489.36 

3 15,099.40 

67,6 14.40 

08.20.01.07 	 13 .2.8 additiona l Iconstruct ion of end s lope of materia l from the cutting or borrow pit 

specifications including mechanical compaction in 30 cm thick layers, fully as 

desillned . 

Payment per m3 of compacted material. -' 
m 421.00 301.38 126.880.98 

" ~(. 
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T TIh· m No. T.S. WOI'k DescTi lIion Uni. Q U<ln lil)' 1 Unit PI'ict' 1 Tot al 
08200108 I 13 29 additional 1)laclIlg 80 cm thick cover protecting a gravel wedge made of gravel 

spec ifICatIons sand where top 30 COl shall be stabilIzed with cement and bottom 50 cm 

compacted 10 two layers to modulus of comprcsslbdlt)' Ms:40 MPa 

Payment per m3 of compactcd malcria l I m J 
I 9384 I 3.193.55 299.68273 

08200109 134.2 ConstrUCtion of 0 120 cm pdes wlIh concrete, class 1'\'18 30. M- I 50. v- I I I3 Payment oer m' of comnleted nile m' 226.00 29993 54 6.778,540.04 
TOTA L EA Rnl WORKS: 8,625,21 9.36 

08.20.0 1. 13.4 IC ONCR ETE 

ThiS shall app ly to all items ' 
• Concrete sha ll be mixed mechanica lly and compacted by vIbrating 
• RelllforclOg bars shall be paId separately. cxcept for bored piles. 
" Cab les shall bc paid separately. 
• The price of concrete includes formwork and scaffold 
• Payment ~er ml of 21aced concrete for com21etely 2crformed work 

13.4.1 Pla in eon('l'~te 

08.20.0201 11 3.4 1 3 addi tional Blmdmg laycr, 10 cm thick. made of concrete. class I MB IS under 
specifications foundation. pi le caps and crossing slabs . 

I I I Im' 25.90 6,387.09 165.425 .63 
0820.0202 Plain concrete under the picr S2 . Mli 30 I m 

, 
I 90.00 I 7,409.21 I 666.828.90 

13.4.3 Rt'infol"ecd cOllcr-ele eons.r·uetions 
08.20.02.03 13.4 3. 1 Strip foundations. foundations for wings. counter-beams. s lab 

founda tions. cushions and pi le caps made of rem forced concrete. class 
II1 MB.10 M- 150 V-6. m 3 476.80 7.528.10 3.589,398.08 

13.4.3.2 Piers supPol'ling plain spanning eonstl'uelions of dim.' I·enl s),slt-ms 
a nd beadn!! bCll nlS 

08.20.02.04 13.4.32 Abutmen l bod ies constructed ofcollcretc, class n, ME 3D, M-150. V-6. 
m J 253 .10 8.211.98 2,078,452. 14 

08.20.02.05 134.3.2 Abutment wing walls made of concrete. class II . MB 30. M-JSO. V-6. 
m 3 43.47 10.265.44 446.238.68 

0820.02.06 13.4 3.2 Abutmen t parapclS constructed of COil crete, class II. MB 30. M-150, V­
6. m 

, 
16.53 8.211.98 135744.03 

08.20.02.07 13.4.3.2 Pedestrian cantilever wa lkway at abutment wing walls constructed of 
concrete class 11 l\ fB 30 M- 1S0 V~6 m J 2 .63 10,036.86 26,396.94 

08.20.02.08 13.4 3.2 MaskIng covers of abutments and middle piers made of concrete, class 
II MB 30 M-150 V-6 m J 1. 15 23 ,326.25 26.825.19 

08.20.0209 13.4.3.2 Midd le pier bodies constructcd of concrete. class II . MB 40. M-ISO, V­
6. m J 282.94 9,85437 2.788.195.45 

08.20.02. 10 13.4.3.2 Abutment t.'lpS made of concrete. class II. MB 40. M-I SO, V-6. m' 0.81 8.941.93 7.242.96 
13.4.3 .3 Sp:lnnine, brido(' eonslnlclion of n~info..ced ( Ollel'el c 

0820.02. 11 13.4.J.J Ma1l1 plate girder made of relllforccd concrete class 11 . MB 40, M­
150 V-6. m 

, 
8 15.88 20.799.99 16,970,295.84 

08.20.02. 12 13.4.3.4 Cornices at footway level (including inspection manholes) cast in situ. 

Concrete class " MB 40 M-I SO V-6 m J 40.00 10,036.86 401.474.40 
0820.02 13 13 4.3.5 Crossmg slabs made of concrcte MB 30. M-150. V~6 m' 17.25 7.528. 10 129.859.73 

08.2002.14 13.4.3.4 Masking covers of cornices at foot\0Y3Y level made of concrete, class U, 
MB 45 M-150 V-8. m' 16.63 24,512.44 407.641 .88 

T OT AL CONCRETE WORKS: 27~840:0· j 9.84 

08.20.03. 13.5 IMETALWORK 

Reinforcin2 bars in concrete members and constructions 
• The price includes procurement, cutting, bending and fixing of 
reinforcing bars in the construction fullv as designed 

08.20.03.01 13.5.1 Ribbed rebars RA 400/500-2 k, 417,435.70 63.59 26,544,736.16 
08.20.03.02 13.6 Expansion joints· procurement and insta llation as designed MT· )OO. 

m' 17.00 40,880. 17 694,962.89 

08.20.03.03 13.7 S·7 'ullies of cast iron. procurement and installation as desi~ned. pc. 7.00 18248.84 127.741.88 

13.8 Steel bridgt: fences : 
08.20.03.04 13.8.3 - protective mesh k, 584.50 187.10 109.359.95 

08.20.03 .05 13 .9 Bride.e bU l'inos 

NaL-b 350x450x85 DC. 1 4.00 I 46.808.27 I 187.233.08 

TOT AL METAL WORK I 27,664,033_96 

08.20.04. 13.1 IFiNISHI NG AND SUNDRY WORKS O N BRIDGES 

This shall app ly to all items of finishing works: 
" The price includes procurement. construction and insta lIation as 
designed. 

08.20.04.01 13 . 10. 1 Concrete or stone curbs 
alonL! the hi ·hwav 13/20 MB 40 m' 484.00 1.505.99 728899.16 

08.20.04 .02 13 .10.2 Insulating coat on pavement top m 
, 

1,396.00 793 .55 1,107.795.80 
08.20.04.03 13. 10.3 Applying one layer of bitulite and one layer of hot bitumen onto 

concrete surfaces in contact with earth. 1112 874.30 383.4 1 335.2 15.36 

08.20.04.04 13. 10.4 Bi tummous pavcmt:nl base course. BNHS 16A, 5 cm thick m' 1,347.00 481.10 648,041.70 

08.20.04.05 13.10.4 Pavemenl wearing course of skeleton mastic asphalt 
SMA 0/ 11 S. 4cm thick 01' 1,347.00 623.96 840,474.12 

08.20.04 .06 13 . 10.5 Trialloadin I of constructed brid le. IUl1]p sum 9 12,442.01 9 12.442.0 1 

08.20.04 .07 13 . 10.6 Photo 'raohinc. durine brid 'e construction lump sum 54.746.52 54,746.52 

08.2004.08 13. 10.8 Fining and scaling joints with elastic bituminous sea ling compound 
(,ltvobit) on asphalt next to curbs and cornices at footway level and next 
to exoansion 'oims m' 5 16.00 380.65 196,415.40 

08.20.04.09 I 13. 11.1 
La--.Yine PVC oiocs into footways cat wa lksl. 0 110 mm m' 120.00 483.87 58,064.40 

08.20.04. 10 13 . 11.2 Epoxy and polyurethane preservative on footways m 
, 

244.00 584 .33 142.576.52 

08.20.04. 11 13.11.8 additiona l Construction of cemcntitious grouting morta r beds 

soccifications m' 2.56 538.25 1,377.92 

6221733 
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Item No, T.S. WOI'k Description Unit uanlilY Unit PI'ic(' Total 
082004 12 I 1372 I ~ast Ifon pipes for gutty water dIscharge including all fixmgl Iaccessories m' 900 I 7.697 69 69.279.21 

TOTAL FINISI1ING AND SUNDRY WORKS ON BRIDGES: 5,095,328.12 

SUMMARY OVERPASS AT km 0+038.46 

08.2001 EARTH WORKS 8,625,219.36 
0820.02 CONCRETE 27840,019.84 
08.20.03 METALWORK 27 664.033.96 

I 
0820.04 FIN1SHlNG AND SUNDRY WORKS ON BRJDGES 

TOTAL OVERPASS AT "m 0+038.46 I 
5095,328.12 

69,224,601.29 

08.21.VNDERPASS AT km 0+30.0 OF SPLIT LEVEL CROSSROAD PREDEJANE 
ht"mNo, T.S. \Vol"k Descl"iption Unit 

08.21.01. 13.2 EARTHWORKS 

Excavation rOI' rounda tions 

08.21.01.01 13 ,2.1 Excavation offoundatl ons in U and 111 ca tegory soil and transport of 

ea rth to distance of 500 m. 

Payment per nl of excavated earth 

~ at depth of 0-2 m m 
, I 

- at depth of2-4 T1l m) [ 
08.210102 13 .2.2 Extra for excavation of foundations with pumping of 30 li t/min - 120 1li t/min \vater. m.' 
08.210103 

08.21.01.04 

08.21.01.05 

08.2 1. 01.06 

08.21.02. 

08.21.02.01 

08.21.02.02 

08.21.0203 

13.2.4 Backfilling of pier foundations with ea rth in 30 cm th ick layers 

including compaction of layers to modulus of compressibility Ms=30 

MPa. 

Payment per m~ of compacted e.'I nh m' 

13.2.5 ICons truCli on or wedge made of well-graded gravel compacted III 30 cm 

thi ck layers to modulus of compressibI lity Ms=40 tvWa, It sha ll be 

constructed behind the abu tm ents. . 

Payment er m· 
l 

of compacted gravel. nf' 

13 .2.7 additI ona l Placing the sub-base made of gravel a nd sand in 30 COl thick layers 

specificati ons under foundation including compaction of layers to modulus of 

comoresslbi lltv Ms=30 MPa 

Payment Ecr 11l ~ of compacted ~ravc l . [ In 
, 

13.2.9 add itiona l IPlacing 80 em th ick cover protecting a gravel wedge made of gravel 
specificati ons sand where top 30 COl shall be stab ili zed w ith cement and bolt om SO cm 

compacted in two layers to modulus of compress ibili ty Ms=40 MPa. 

Payment per Ill) of compacted graveL Jl1 

TOTAL EARTH WORKS: 

13.4 CONCRETE 

This shall app ly to all items. 
• Concrete sha ll be mixed mechanically and compacted by vibrating. 

• Reinforcing bars sha ll be paid separately, except for bored piles . 

• Cables shall be paid sepa rately. 
• The price of concrete includes forlllwork and scaffo ld . 
• Payment per mJ of placed concrete for completely performed work 

13.4.1 Plain roncr<'te 

13.4. 1.3 additional Blinding layer. 10 cm thick. made of concrete. class I MB 15 under 

specifications Ifou ndation , pile caps and crossing s labs. 

.. ProtectI ve concrete over w'3terprootlng layer (M 20. Scm) Wlth13.4. 1.2 additional I . C B . 

spec IficatIons ga lva nized mesh , 

13.4.3 
13.4.3.1 

Kellliorced conCI"ete consll'urlions 
Strip foundat ions. foundations for wi ngs. counter-beams, s lab 

foundations, cushions and pile ca ps made of reinforced concrete, class 

111 MB 30. M-150. V-6. 

m~ 

m 
2 

m' 

Quantity 

630.00 

122.50 

400.00 

378.00 

400.00 

39.60 

39.20 

28.70 

209.50 

122.80 

13.4.3.2 Piers sUPPOI,tine plain spannin2. constructions of differen I syslem.<i and bearing beams 

08.21.02.04 13.4.3 .2 

08.21.02.05 1l.4.3 .2 

13.4.3.3 
08.2 1.02.06 13.4.3.3 

08.21.02.07 13.4.3.4 

08.21.02.08 13.4.3.5 

08.21.03. U.S 

08.2 1.03.01 13.5.1 
13.8 

08.21.03 .02 13.8.2 

Abutment bodies constructed of concretc. class II , ME 30, M-150, V-G. 
m '\ 92.60 

Abutment wing walls made of concrete, class n, ME 30, M-150, V-G. 

Spannine bridge conslruclion or reinforced concrete 
Main pla te g irder made of reinforced concrete class n, MB 30, M­

150.V-6. 
Cornices at footway level (including inspection manholes) cast in sit u. 

Concrete class n MB 30, M-I SO, V-6 
Crossing s labs made of concrete MB 30, M-l 50, V-6 

m" 

m' 

m' 

m~ 

TOTAL CONCRETE WORKS: 

METALWORK 

ReinrOl'cine bar"s in ronrr'etc member'S and constnlcliolls 
• The price includes procurement, cutting, bendjng and fixing of 

reinforcin,1.'!. bars in the construction, fullv as desi"med. 
Ribbed rebars RA 400/500-2 
Sleel bridge f(,nces: 
- tu bu lar fences or fences made of steel sections 

k.. 

kg 
TOTAL METAL WORK 

32.40 

54.00 

8.50 

36.00 

87,3 10.33 

400.00 

Unit PI"ice 

I 226.73 

[ 297.69 

1 439.63 

390.78 

85 1.62 

1.078.34 

3.193 .55 

6,387.09 

686.64 

7.528.10 

8.2 11.98 

10.265.44 

12.070.96 

10036.86 

7.528.10 

63 .59 

259.91 

Total 

I 142,839.90 

[ 36,467.03 

1 175.852.00 

147.7 1484 

340,648.00 

42,702.26 

125, 187.16 

1,01 1,411.19 

183,309.48 

143,851.08 

924.450.68 

760.429.35 

332.600.26 

65 1,83 1.84 

85,3 13.31 

271.011.60 

3,352,79.7.60 

5.552.063 .88 

103,964.00 

5,656,027.8& 

~:
1'" 
I! 
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II e- m No. T.S. \Vo.'k Ot"sni )lion I Uni t QU:lnlity Unil Prict" TOI:tl 

08.2 1,0",. I 13.1 FINI SHING AN D SUNDRY WORKS ON BRIDG ES 

This shall 312QI:t 10 all items offmrshmg works ' 
• The price IIlcludes procurement. construction a nd inslJllatron as 

designed 
OS 21 .04 01 13 10.1 Concrete or stone curbs 

a lan, the hiuhwav. 13 /20 MB 40 01' 12.00 1.50599 IS.07l.SS 
OS 21 04 .02 13 10.2 Insulating coat on pavement top m' 104.S0 793 .55 S3,164 .04 
OS 2 1 0403 13. 10 ) Applying one layer of bitulite and one layer of hal bnumcn onto 

concrete surfaces in contact with earth. 01
, 

6OS .20 3S3.41 233 , IS9.96 
082 1 0404 13 10.4 Bltumrnous pavement base course , B?\f)-IS 16A, 5 em thrck 01' 74.40 481.10 35.793 .84 
082 1 04 .05 13 .10.4 Pavement wearing course of skeleton mastic asphalt 

SMA 011 1 S. 4cm thick 01 
, 74.40 623.96 46,422.62 

08.2 1.04 .06 13.10.5 Trialloadin • of constructed brid 'c. lump sum 912.442.01 912,442.01 

08.21.04.07 13. 10.6 Photo 'raphill!' durin· brid 'e construction lump sum 54,746.52 54,746.52 

0821.04.08 13.108 Frning and sea ling joints wi lh elastic bi lumrnous sea ling compound 

('livobil) on asphalt next to curbs and cornices at foo tway level and next 
to exoansion ioints 01' 24.00 380.65 9,135.60 

08.21.04.09 I 13.11 .2 Epoxy and polyurethane preservative on footways 01' 36.00 584.33 21.035.88 

08.21.04.10 13 .11 .8 additional Construction of cernentitious gro uting mortar beds 
specificati o ns m' 2.64 538.25 1,420.98 

TOTAL FINISIlING AND SUNDRY WORKS ON BRIDGES: 1,415,423.34 

SUMMARY UN DERPASS AT km 0+030.0 

08.21.01 EARTH WORKS J,OIl,4i'l.19 
08.21.02 CONCRETE 3 5279.7.60 
08.21.03 METALWORK ' . 5,656.027.88 

I 
08.21.04 FINlSHI NG AND SUNDRY WORKS ON BRIDGES 

TOTAL UN DERPASS AT km 0+030.0 I 
IA I5423.34 

11 ,435,660.0 I 

08.22. TOP SLAB CULVERT o\,T k01 0+ 112.53 OF SPLIT LEVEL C ROSSROAD PRED EJANE 
Work DcscTiption Unit Quantit'!' Unit p,'ice Totalht"m No. T .S. ~ I 

EARTHWORKS 

E:u~a,'alion fOI· foundations 

0822.01.0 1 

08.22.01. 13.2 

Excavation of foundations in 11 and III category soi l and transport of13 .2.1 
earth to distance of 500 Ill. 

Payment per m~ of excavated earth 

- at depth of 0-2 III 140,096.47 

- at depth of2-4 III 92.269.02 

08.22.01.02 13.2.5 IConstruction of wedge made orwell-graded gravel compacted rn 30 em 
thick layers to modulus of comprcssib rlr ty Ms=40 MPa It shall be 

constructed behind the abutments . 

Pa~ment Ecr m ) of comeacted ~ravel. m' 1.22618 851.62 1.044.239.41 

08.22.01.03 13 .2.7 additional IPlacing the sub-base made of gravel and sand in 30 cm thick layers 

specifications und er foundation includin g compaction of layers to modulus of 
comDressibilrtv Ms=30 MFa, 
Payment per m~ of compacted gravel. 161319.66 

1,437,924.56 

08.22.02. 13.4 ICONCRETE 

This sha ll ap ply to all items: 
'* Concrete sha ll be mixed mechanically and compacted by vibrating. 
• Reinforcing bars shall be paid separately. except for bored piles. 
• Cables sha ll be paid separately. 
• The price of concrete includes formwork a nd scaffold. 
• Payment per m) of pi aced concrete for completely performed work 

13.4.1 Ph, in connete 
08.22.02.01 11 3.4.1.3 additiona l Blinding layer. IS em thick. mad e of co ncrete, class I MB 15 under 

specifications fou ndation, pile caps and crossing s labs . I , 
m I 60.27 I 6,387.09 384.949.9 1 

08.22.02.02 113 .1.4.1 additional Concrete layer for slope. Concrete class I ME 20. 

specificati ons I .. 
01 I 128.52 I 6.660.83 856.049.87 

08.22.02.03 11 3.1.4.2 additiona l 
Protective concrete over waterproofing layer (Ma20, Scm) with 

specifications 
ga lvanized mesh I 01' I 359.04 I 686.64 I 246.531.23 

13.4.3 Rcinfo.·ccd concrete const.'uctions 
08.22.02.04 13.4.3.1 Strip foundations , foundations for wings . counter-beams, slab 

fo undations. cushions and pile caps made of rei nforced concrete, class 

mMB30 M·I'O V.(, m~ 16709 7,528 10 1,257,870 23 

13.4.3.2 Piers suppo.'ting plain spanning constructions of diffe.'ent systems 
and bearilH! beam."i 

08.22.02.05 

08.22.02.06 

13.4.3.2 

13.4.3.2 

Abutmenl bodies constructed ofconcrctc, class n. MB 30, M-ISO, V-6' 
1 

Abutment wing walls made of concrete, class II , MB 30, M- 150, V-G. I 01 
, 

m~ 

I 

I 
251.47 

59.30 

I 

I 
8,2 11.98 

10,265.44 

I 

1 
2.065.066.6 1 

608,740.59 

13.4.3.3 Spannine b.·idpe coust. 'uction of reinfon'cd conc.·ete 
08.22.02.Q7 

08.22.02.08 

13.4.3 .3 

13.4.3.4 

Main plate girder made of reinforced concrete class 11 , MB 30. M­ I150 V·6. 
Cornices at footway leve l (including inspection manholes) cast in situ . I 
Co ncrete class TI MB 30 M-1 50 V-6 

01 
, 

01 
) 

I 
I 

83 .8 1 

1.70 

I 
I 

12070.96 

10,036.86 

I 
1 

1 ,0 IJ,667 . 1 ~ 

17.062.66 

TOTAL CONCRETE WORKS: I ' . 6 ,447,938.26 

624n33 
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ltC'mNo. 
08.22.03. 

082203 .01 

08.22.03 .02 

08.22.04. 

08.22.04 .01 

08.220402 

08.22 04.03 
08.22.04.04 
08.22.04 .05 

08.22.04.06 

08.22.04.07 

13.5.1 
13.8 

13.82 

13.1 

13.10.2 

13 . 10.3 

13 .105 
13 .10.6 
13 .10.8 

13 .11.6 
additional 

soecifications 
13.11.15 

additional 

ifications 

WOI'k Descl"i lIioll 
METALWORK 

ReillrOnill2. bal'S in COI)(Tete membel's ~nd CO llstl-uctiollS 
.. The price includ<..'S procurement , cutting, bending and fixing of 

relnforcln l bars In the construction fullv as deSIgned . 
(R ibbed rebars RA 400/:)00-2 I k' 1 56.058.36 

ereel bl"id2<" fences: I I- tubular fences or fences made of steel sections k. 171.20 
TOTAL METAL WORK 

I~INISHING AND SUNDRY WORKS ON BRIDGES 

This shall apply to allltel1ls of finishing works ' 
• The price includes procurement. construction and installation as 
desi ·ned. 
Insulating coat on pavement top m 

, I 359.04 
Applying one layer of bitulite and one layer of hot bitumen onto Iconcrete surfaces in comact with earth. m 

, 
951. 15 

Trial loading of constructed bridl!c. lump sum 

PholO 'r~phin I durin' bnd.c construction lump sum 

Fining and scalingjoillls with elastic bituminous sealing compound 
(,Iivobit) on asphalt next to curbs and cornices at footv.'<lY level and next 

to eXl2!lnsioll join!s I m' 7.40 
Crashed SlOne revetmcm 

m 
.< 95 .64 

'Fugeband" tapes for scaling concrete conections 

6359 

25991 

793.55 

383.41 
9 12.442.01 
54.746.52 

380.65 

6.898.62 

Total 

3.564.751 II 

44.496.591 

3,609,247.7oj 

284.916. 19 

364.680.42 
912.442.01 

54 .746.52 

2.816.8 1 

659.784 .02 

328.438.88 
2,607,824.85 

ii' 


SUMMARY SLAB TOP CULVERT AT km 0+112.53 

08.22.01 EARTH WORKS , ". 1,437,924,56 
08.22.02 CONCRETE 6,447,938.26 
0822.03 METALWORK 3,609,247.70 
08.22.04 FINISHING AND SUNDRY WORKS ON BRJDGES 2.607 824.85 

TOTAL SLAB TOP CULVERT AT km 0+112.53 14,102,935.38 

08.23.BRIDGE 41' km 0+264.889 
Item No. T.S. \Vork D('scriplion Unit 1 Quanlily 1 Unit P"ice 1 Total 
08.23.01. 13.2 EARTHWORKS 

Excavation fO I' foundations 

08.23.01.0 1 13 .2.1 Excavation of foundations in U and III category soil and transport of 
earth to distance of SOO 111. 

Payment per m~ of excavated eanh 

- at depth of 0-2 III 467, I 09.15 

- at depth of 2-4 m 430.37043 

08.23 .01.02 13.2.1 IExcavatIOn of foundations in V category soil and transport of earth to 

distance of 500 Ill. 

Payment per m '\ of excavated earth 

- at depth of 4-6 m 453,742. 12 

08.23.01.03 13.2.2 Extra for excavation of foundations with pumping of 30 li t/min - 120 

lit/min water. 879.260.00 

08.23.01.04 13 .2.4 Backfilling of pier foundations with earth in 30 em thick layers 
includmg compaction of layers to modulus of compressibility Ms=30 
MP • . 

Pa men I per m~ of com acted earth. 620,94942 

08.23 .01 .05 13.2.5 IConstruction of wedge made of well-graded gravel compacted in 30 em 
thick layers to modulus of compressibility Ms=40 ~1Pa . It shall be 

r,~ 

constructed behind the abutments. 

08.23.01.06 

Pa~lent 2cr m3 of com~acted ~ravel. 
13.2.8 additional IConstruction of end slope of material from the cuning or borrow pit 

m 
.< 752.80 85 1. 62 641.099.54 

specifica tions including mechanical compaction in 30 cm thick layers, fully as 

08.23 .01.07 

desic.ned . 
Payment per m3 of compacted material. 

13 .2.9 additional IPlacing 80 em thick cover protecting 3 gravel wedge made of gravel 
I m' 663.00 301.38 199.814.94 

specifications sand where top 30 cm shall be stab ili zed wi th cement and bottom 50 cm 
compacted in two layers to modulus of compressibility Ms=40 MPa. 

Payment per m3 of compacted material . 485.419.60 

08.23.02. 13.4 ICONCRETE 

13.4.1 
08.23 .02.01 	 11 3.4. 1.3 additional 

specifIcations 

13.4.3 

4,177,765.20 

This shall apply to all items: 

.. Concrete sha ll be mixed mechanically and compacted by vibrating . 

.. Reinforcing bars sha ll be paid separately. except for bored piles. 


• Cables shall be paid separately. 
• The price of concrete includes formwork and scaffold. 
• Payment er mJ of laced concrete for com let ely erformed work 

Plain concrete 
Blinding layer. 10 em thick, made of concrete, class I MB 15 under 
foundation. pile caps and crossing slabs. 

91.335.39 1 ~~. 

Reinfol"ced conC"ete constructions 

'", (, ;.' /J 
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It ('"mNo. Wor'k O('"sCT i II ion lInit 
0823 02 02 Smp foundalJons . foundations for w1I1gs. counter-bClITllS. slab 

foundatIons, cushIons and pale caps made ofrell1forccd co ncrete. class 
III Ml3 30 M-150 V-6 nl 

I3A.3.2 P i(' r'S SUllpor'l ing plain sp:.nn ing consll'uclions of di ffc r'cnl S)'Slt'nlS 
and b('a .-ino b('arns 

0823 .0203 13.4 3 2 Abutlllcnt bodie-s constructed of concrt!'tc. class II. MB 30, M-150, V-6. 
nrl 

0823 .02.04 13.4 3 2 Abutmcnt wing walls made of co ncr etc. class II. MB 30. M-J SO. V-6. 
n1'\ 

0823 .0205 13432 Pedestrian cantilever walkway at abutment wing walls constructed of 
concrete class 11 ?I.·IB 30 M-150 V-6 Ill; 

13.4.3.3 Soannino br'idoc const r'uction ofr'cinfol'ced conCI'c lc 
08230206 13.4.3.3 Main platt: girder made of reinforced concrete- class II . MB 30. M­

150 V-6. 
0823 .02.07 1343.4 Cornices at footway level (including inspection manholes) cast in situ. 

Concrcteciass ll MB30 M-150 V-6 m J 

08.23 .0208 13 4.3.5 Crm,s ing slabs made of concrete MB 30. M-150. V-6 nl 
TOTAL CONCRETE WORKS: 

08.23.02. 13.5 IM ETALWORK 

Reinfol'cine bars in concrelc membcrs and constl"U cl ions 
• The price includes procurement, cuning, bending and fixing of 
reinforcmg bars in the construction fuilv as desIgned 

08.23 .0301 13.51 IRlbbed rebars RA 400/500-2 

08.23.04. 13.10 1FI NISHI NG AND SUNDRY WORKS ON BRIDGES 

This sha ll a[!E:ly to all items of finishing works ' 
• The price includes procurement, construction and lIlsta llation as desi ned. 

08.23 .0401 13.10.1 Concrete or stone curbs 
alon· the huthwav 13 /20 MB 40 m' 

08.23.04.02 13. 10.2 Insulating coat on pavement top m' 
08.23.04 03 13.10.3 Applying one layer of biluli le and one layer of hot bitumen onto 

concrete surfaces in contact with earth. m' 
08.23 .04.04 13 .104 Bi tuminous pavement base course, BNHS 16A. 5 Clll thIck m 2 

08.23.04.05 13 . IOA Pavement wearing course of skeleton mastic asphalt 
SMA 0111 S. 4cm thick In 

, 
08.2304.06 13 .10.5 Trial loadin ' of constructed bfld.~e . lump sum 
0823.0407 13 10.6 Photo 'raohin' durin~ bndl1.e construction lump sum 
08.23.04.08 13.108 Finmg and sea ling joints with elastic bituminous sealmg compound 

('lLvoblt) on aspha lt next to curbs and cornices at footway level and next 
to exnansion ioint m' 

08.23.04.09 I 13 .11.1 L.win I PVC oioes into footwavs cat \\'alks .011001111 m' 

08.23 .04.10 13 . 11.2 Epoxy and polyurethane preserva tive on foo tways m 2 

08.23 .04. 11 13 11.6 additiona l Crashed stone revetment 
soecificalions m J 

TOTAL FINISUI NG AN D SUNDRY WORKS ON BRIDGES: 

Qu:mt ilY 

8580 7.52810 

150.00 8.211.98 

69.30 10.265.44 

30.00 10.036.86 

94.20 12.070.96 

16.70 10,036.86 

20.10 7.528.10 

53.50 1.505.99 

174.70 793.55 

1.078.70 383AI 

117.70 48 1.1 0 

117.70 623 .96 

9 12,442.01 
54.746.52 

53.50 380.65 
214.00 483.87 

56.18 584.33 

69. 10 6.898.62 

Tola l 

64591098 

1.231.797.00 

711.39499 

301. 105.80 

1.137.08443 

167,615 .56 

151,3 14.8 1 

4,437,558.96 

4,404,549.27 
.. 4.404,549.27 

80.570.47 

138.633.19 

413.584.37 

56,625.47 

73.440.09 
912,442.01 

54.746.52 

20.36478 
103548.18 

32,824.74 

476.694.64 

. 2,363;4; 4.44 

\ 
'l 

SUMMARY BRIDGE AT km 0+264.889 

08.23 .01 EARTH WORKS 4 177 765.20 
08.23 .02 CONCRETE 4,437,558.96 
08.23 .03 METALWORK 4,404,549_27 

08.23.04 FINISHING AND SUNDRY WORKS ON BRIDGES 2,363474.44 

TOTAL BRIDGE AT km 0+264.889 15,383,347_871 

08.24.BRIDGE AT LOCA L ROAD L5, AT km 0+ 11 5_365 
IItm No, T.S. 	 \Vor'k Dcscri lion Unit 

08.24.0 1. EARTHWORKS 

Excavation for foundatioll'll 

08.24.01.0 1 13.2.1 I Excavation offoundations in [J and III category soil and transport of 
earth to distance of 500 m. 

Payment per m~ of excavated earth 

- at depth of 0-2 m m~ 

- at depth of2-4 m m' 
- at depth of 4-6 m m' 

08.24.0 1.02 13 .2.2 	 Extra for excavation of founda tions wi th pumping of 30 lit/min - 120 , 
lit/min water. n" 

08.24.01 .03 13.2.4 Backfilling of pier foundations with earth in 30 cm thick layers 
ancluding compaction of layers to modulus of compress lbiilty Ms=30 
MPa. 

' Payment per m-~ of compacted earth. 	 1 m. I 133.40 I 390.78 
08.24.01.04 	 13.2.5 IConstructlon ofwcdge made of well-graded gravel compacted 11130 em 

thick layers to modulus of compressibi li ty Ms=40 MPa It shall be 
constructed behind the abuunents . 

Pa:z::ment eer m 3 of comeactcd ~ravel. 11l ~ 851.62160.00 
08.24.01.05 	 13.2.9 additional IPlacing 80 cm thick cover protecting a gravel wedge made of gravel 

specifIcations 	 sand where top 30 em sha ll be stabilized with cement and bottom 50 cm 

compacted in two layers to modulus of compressibi lity Ms=40 MPa. 


01) Payment per mJ of compacted gravel. 
TOTAL EARTU WORKS: 

uantilv Unit Price 

321.00 226.73 

297.69 279.00 

176.60 368.67 

439.63 500.00 

Tota l 

72.780.33 

83,055.5 1 

65.107.12 1 

2 19,8 15.00J 

I 	 52,130.05 

136.259.20 

101.235.54 
730,382_75 

6 261733 

." 
~• . Gt.r" 

I 
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Il e l1l No. 
08.24.02. 

824020 1 

8240202 

824.0203 

8.24 0204 

08.24,0205 

08.240206 

S 24.02.07 

8.24.02.08 

8.2402.09 

08.24.03. 

0824 0301 

0824 0302 

08.24.04. 

0824 0401 

08.24.04.02 

08.24.04.03 
08.24.04.04 
08.24.04 05 

08.24.04.06 

08.24.04 07 

":;;~~"~ 
I T.S. 	 W O!'k De-sni pl ion T Ullil T 
I 13.4 CONCRETE 

Th is shall apply to a ll items 
• Concrete sha ll be mixed mechanica lly and compacted by vibrat mg. 
• Remforc ll1g bars sha ll be pa id separately, except for bored pil es 
.. Cables shall be paid separa tely 
.. The price of concrete Includes formwork and scaffold 
.. Payment per Ill ) of placed concrete for completely performed work 

13.4.1 Pla in conne-Ie 
1134 I 3 add ,tlona l Blmding layer. 10 cm th ick . made of concrete, class I MB 15 under 

speci fi cat ions fo unda li on, pile caps and crosslIlg s labs. 
; 

mI 1
I J3 1.4 1 add it ional Concrete layer for s lope Concrete class I MB 20 

spec ifi ca tions 
I .'m 1 

113 1.4 2 addu,o" . 1 
Protecti ve concrete over wate rproofing layer ( M020. Scm) with 

spec ifications 
galva nized mesh 

m' 1I 
13.4.3 Re info..ced connNC consl,'ucliolls 

I 	 1343 I Strip foundat ions , foundati ons for wings. counter-beams, slab 
foundati ons, cushions and pi le ca ps made of rei nforced concrete. class 
III ME 30 M-1 50 V-6. 1 nr' I 

13.4.3.2 	 Pier's SUppo,".ing plain spanning conslruc tions of dirren~nl sys lems 
and bcarin2' beams 


13 4 3 2 Abutment bodies constructed of concrete, class 11 , MB 30, M-I 50, V-6 
I 
I 

, 
m 1 

13 4.32 	 Abutment wmg v .."3 l1s made ofconcrclc, class n, MB 3D, M-I SO, V-6. 
m·' 

13.4.3.3 	 S llannin2' bl'idoe construction of '"cinfo rccd conCl'elc 
13.4 3 3 	 Malll plate gi rder made of rclIlforced concrete class 11 , 'MB 30, M­

150 V-6. n1"' 
13 4 34 Cornices at footway level (including inspect1 0n ma nholes) cast in situ 

Concrete class 11 ME 30 M-I SO V-6 m' 
13.4 3 5 	 Cross ing slabs made of concrete MB 30, M-I SO, V-6 

, 
m 

TOTAL CONCRETE WORKS: 

13.5 !M ETALWORK 

Re info,"cine bars in concrete nl('mbcl's and construc ti ons 
.. The pri ce includes procurement , cutt ing, bendlll£ and fi x ing of 

rcinforc in' bars in the constructi on fullv as desll.!l1ed . 
13.5.1 Ribbed rc bars RA 400/500-2 	 k. 1 

QU(l nli lY I Unil P, ·ice I Tolal I I!:'~~' 

I Id 

760 6.38709 48.54 1 88 1 1 

370 I 6.66083 I 24.64507 

54.00 1 686.64 1 37.078.56 

20.60 1 7.528.10 I 155.07886 

2700 

2400 

1 8.2 11 98 

10.265.44 

1 22 1.723.46 1 

246.3705J 

2320 

13 SO 

13.40 

12.070.96 

10.036.86 

7.528. 10 

280.046.27 

138.508.67 

100,87654 

1,252,869.88 

15.827.70 1 	 63 .59 1.006.483.44 
13.8 

13.82 
Steel brid ee fences: 
- tu bular fences o r fe nces made of sleel secti ons I k · I 659.70 I 259.91 17 1.46263 

TOT AL M ETA L WORK 1,177,946.07 

13.1 0 IFINISHI NG AN D SUNDRY WORKS ON BRIDGES 

This shall app ly 10 a ll ite ms of fini shmg works 
.. The pri ce includes pr oc urement , construc lion a nd insta llati on as 
des igned 

13.10.2 Ins ulating coat on paveme nt top m
, T 55.00 793.55 43.645.25 

13.10.3 Appl Yin g one laye r of bitulite and one layer of hOI bitumen ont o , 
concrete s urfaces in c ontact with ea rth m 210.00 383.4 1 80,5 16.10 

13.10.5 Tria l loading of co nstructed brid ·e. lump s um 9 12442.01 912.442.01 
13 10.6 Ph otol:!. raohi n'-! du rin '. bri d1!e constru ction !u mo s um 54.746.52 54.746.52J 
13.108 Fining and sealing joints with e lasti c bitumin ous sea lin g compo und 

(,Iiv obit) on asphalt next to c urbs and cornices at footway level and next 

I 13 11.2 

to ex pansion · oints 

Epoxy and polyurethane prese rvati ve o n footways 

m' 

m
, IS.OO 

27.00 

3S0.65 

584.33 

685 1.70 

15.776.9 1 
13. 11 6 add iti onal Cras hed stone re vetme nt 

s pec1 fi cstlons m' 9.80 6.898.62 67.606.48 1 
TOTAL FIN ISHI NG AND SUNDRY WORKS ON BRrDGES: 1.181.584.97 1 

SUM MARY BRrDGE AT LOCAL ROAD L5. AT H. km 0+ 11 5.365 

08.24.0 I EARTH WORKS 
08.24.02 CONCRETE WORKS 
08.24.03 METAL WORK 
08.24.04 FINISHING AND SUNDRY WORKS ON BRIDGES 

TOTAL BRIDG E AT kOJ 0+ 11 5.365: 
- -----_._­ ---- ­

730,382.75 
I 52.869.88 
I 177 946.07 
I 181.584~97 

-
4,342;783.6"6 

08.25. IN Ll.' STRUCru RE AT k", 882+480.90 
It c m No, T"S, \Vork Desc riPtion Unit uan1iIY Unit Pric~ Tota l 

08.25.01. 

08.25.0 1.01 

08.25.0 1. 02 

13,2 

13.2.1 

13.2.4 

EARTHWORKS 

Excava tion for" foundations 

Excavat ion of foundati ons in TV ca tegory so il and tra nsport of ea rth to 
di stance of 500 m. 

Payment per m~ of excavated ea rth 

- at depth of 0-2 III nl 54.52 226.73 12,361.32 
- at de pth of2-4 m m' 51.66 297.69 15.378.67 
- at depth of 4-6 m m~ 46.70 368.67 17,216.89 
- at depth over 6 m Ill ) 7 1.99 439.63 3 1.648.96 

Backfilling with earth in 30 em thi ck layers inc ludin g compac ti on of 
lavers to modulus of compress ibili tv Ms=30 l'vfPa . 

Payment per m~ of compa cted ea rth . m' 6760 301.3 8 20.373 .29 
TOTAL EARTH WORKS: 96,979.13 

6~P2
u[JJj~\LSL5 
d'JPEVlC n;>yn f.<.jt.~.AA 
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IlemNo, T.S. WOl'k I)csCl"inlion Unil Qu:mlilV lIl1il PI' i('(' TOI"I 
08.25.02. 

08.25.02.01 

08.250202 

13.4 

13.4.1 
13.4. 1.3 additional 

speci fications 

13.4.3 
134.3 1 

CONCRETE 

This shall apply to all Hems 
• Concrcle sha ll be mi»cd mechanically and compacted by vibrating. 
,. Reinforcing bars sha ll be paid separa tely. except for bored piles. 

• Cables sha ll be paid separately 
• The price of concrete includes formwork and scaffo ld 
" Payment per mJ of placed concretc for completely performed work 
Pl;lin conen"le 
Blmdmg layer. 15 cm thick . made of concrete. class I MB 15 under 

Ifounda tion. pile caps and cross1Ilg slabs. 
nrl 2AO 6.387.09 15.32902 

Rrinfol'ced concrete consll'uc1ions 
Reinforced concrete for inlet structure 
class II rvm JO. M-ISO. V-6 

Concrete 
nl 54.02 9.694.93 523,720. 12 

TOTA L CONCRETE WOR KS: 539,049.13 

08.25.03. 

08.25.03.01 
082503 .02 

J3.5 

IJ .5.1 
13 .5.1 

METALWORK 

Reinforc:in.e bars in concl'ctc membcn and constl'uetions 
" The price includes procurement, cutting. bending and fi»lIlg of 
reinforcin~ bars in the constructi on, fully as desi.l!.ned . 
Ribbed reb~Hs RA 400/5 00-2 k.. 4,4J7.16 63 .59 282.15900 
Welded mcsh reinforcement MAG 500/560 kg 2.233.65 72.81 162.632.06 

TOTAL METAL WORK 444.,791.06 

08.25.04. 

08.25.04.0 1 

08.25.04 02 

13.1 

IJ 10.3 

IJ . IO. IO 

flNISBING AND SUNDRY WORKS ON BRIDGES 

This shall apply to all Items of fim shin~ works: 
• The price includes procuremcnt. const ruction and lIlsta llation as 
dcsE!1cd . 
App lying one layer ofbitulite and one layer of hot bitumen onto 
concrete surfaces in contact with earth m' 130.40 383.41 49.996.66 
Procurmenl. transpon and II1stalallon of metal rungs. Payment per 

leces -.J'C 46.00 437.79 20.138.34 
TOTAL FINISHING AND SUNDRY WORKS ON BRfDGES: 70,135.00 

SUMMARY INLET STRUCfURE AT km 882+480.90 

08.250 1 EARTH WORKS 96,979.13 
08.25.02 CONCRETE 539,049.13 
08.25.03 METALWORK #I 79UJ6 
08.25.04 FINISHING AND SUNDRY WORKS ON BRIDGES 70.1 35.00 

1 TOTAL INLET STRUCfURE AT km 882+480.90 1 I, I 50,954.331 

08.25. INLET STRUCTURE UGI AND UG2 AT km 883+762.574 
11('mNo, Work Descrinl ion Unil uan1i1y I Unit PI'icc I TotalT.S. 

EARTH WORKS 


Excava tion fOl' foundalions 


08.25.01. 13.2 

08.25.01.0 1 13.2.1 E»cavation of foundations in nand III category soil and transport of 


earth to distance of 500 III 


Payment per 11,.1 of excavated eanh 


• at depth of 0·2 m m) I I 88.62 I 226.73 I 20.092.81 
• a t depth of 2-4 01 I 111 ) I 87.19 I 297.69 I 25955.59 

3• at depth of 4·6 m I 01 I 84.92 I J68.67 I J 1.307.46 
08.25.01.02 13.2.1 I Excavation of foundations 111 IV category sod and transport of eanh to 

3Payment per m of excavated eanh 

• at depth over 6 m m' 14J.44 439.63 6J.060.53 
08.25.01.03 13.2.4 IBackfi liing with earth in 30 cm th ick layers including compaction of 

J7.7J2.78 

i" )78,149.16 

CONCRETE08.25.02. 13.4 
This sha ll apply to a ll items: 
• Concrete sha ll be mi»cd mechanically and compacted by vibrating. 
• Reinforcing bars sha ll be paid separately, except for bored piles . 


.. Cables shall be paid separately, 

• The price of concrete includes formwork and scaffold . 

.. Payment per m) of placed concrete for completely performed work 


13.4.1 Plain concrete 
08.25.02.01 13.4 .1.3 additiona l Blinding layer. 15 em thick. made of concrete. class I MB 15 undcr 

specifications Ifounda tion, pile caps and crossing s labs, 
nl 4.80 6.387.09 JO.658.0J 

13.4,3 IReinforced connete cons101clions 
08.25.02.02 I3.4.J .1 Reinforced concrete lor mlet structure Concrete 

clas51J ~fB 30. M·[ 50, V.6. Of' 103.90 9,694.9J 1,007.JOJ.23 
TOTAL CONCRETE WORKS: 1,037,961.26 

08.25.03. 13.5 METALWORK 

Reinforcing ban in concrete members and cons1mctions 
.. The price includcs procurement. cutting, bending and fixing of 

08.2503 .01 13.5. 1 
reinforcing bars in the construction. fullv as desiJ.!ned . 
RIbbed rebars RA 4001500-2 k. ::L 8,644.78 ..1 6J .59 549.721.56 

0825.03 .02 IJ .5.1 Welded mesh reinforcement MAG 500/560 kg 

TOTAL METAL WORK 
4.285.19 72.81 

J. 
312.004.68 
861,726.24 

--', )"/(Q11., . / /I .. . 
;: I" / ..... ..1 
" ' / JU,~'lt :-,. 

6281733 

,,'H'C rpm XO!\A0AA 
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I fN 11'm,'d IiClU 

Itt:'mNo, T.S. Work Ol."Sc l· jlltion Unit Quantity Unit PI'jct:' Total 

08.2S.0". 

08.25.04.01 

08.25.04.02 

13.1 

13. 10.3 

13 .1010 

FINISH ING AND SUNDRY WORKS ON BRIDGES 

ThIS shall apply to all items of flllish1l1g works ' 
• The price IIlcludes procurement. construction and installation as 

dcsi1!ned 
Applying one layer of bnulite and one layer of hot bitumen onto 

concrete su rfaces in contact with earth m' 249.60 383.41 95.699. 14 
Procurment, transport and instalation of metal rungs . Payment per 

ieces ..P£ 88.00 437.79 38,525 .52 

TOTAL F IN ISH ING AND SUNDRY WORKS ON BRIDGES, 134,224.66 

SUMMARY INLECT STRUCTURE UGI AND UG2 AT kIl1883+762.574 

08.25.0 1 EARTH WORKS 
08.25.02 CONCRETE 
08.25.03 METALWORK 
08.2504 FINISH.ING AND SUNDRY WORKS ON BRIDGES 

TOTAL INLECT STRUCTURE UGI AND UG2 A r kill 883+762.574 

178,149.16 
1,037961.26 

861 ,726.24 
134,224.66 

2,212,061.32 

08.2S. INLECT STRUCTURE AT kill 883+882.283 
ltt:'mNo. 

08.25.01. 

08.25.01.01 

08.25.01.02 

08.25.01 03 

08.2S.02. 

08.25.02.0 1 

08.25.02.02 

T.S. \Vol'k Dcsct'iptioll 

13.2 EARTHWORKS 

Excavation fOI' foundations 

13.2 I Excava ti on of foundations in [I and III category soil and transport of 

earth to distance of 500 m. 

Payment per m~ of excava ted earth 

- al depth of 0-2 m 

- at depth of 2-4 m 

13.2.1 IExcavati on of foundations in IV category soil and transport of earth to 

distance of 500 m. 

Payment per m· 
l 

of excavated earth 

- a t depth of 4-6 rn 

- al depth over 6 III 

13.2.4 IBackfi lling with earth in 30 Clll thick layers including compaction of 

13,4 CONCRETE 

This sha ll apply to a ll items: 
• Concrete shall be mixed mechanically and compacted by vibrating. 
• Reinforcing bars sha ll be paid separate ly, except for bored piles. 

• Cab les shall be paid separate ly. 
• The price of concrete includes formwork and scaffold. 
• Payment per ml of placed concrete for completely perfomled work 

13.4.1 Pla in cOllc l'ele 
13.4. 1.3 additiona l Blinding layer. 15 cm thick . made of concrete, class I MB 15 under 

specifications Ifoundation. pile caps and crossing s labs 

13,4.3 IReinfol'ced conct'etc construct ions 
13.4.3.1 Reinforced concrete lor mlet structure 

class 11 MB 30. M-150. V-6. 
Concrete 

..1 Unit 1 

nl 

m) 

TOTAL CONCRETE WORKS, 

08.2S.03. 13.5 IMETALWORK 

Reinforcine bars in conc r'e te members and constt'uctions 
• The price includes procurement, cutting, bending and fixing of 

reinforcing bars in the construction fully as designed . 
08.25.03.01 13 .5.1 Ribbed rebars RA 400/500-2 
08.2503.02 13.5.1 Welded mesh reinforcement MAG 500/560 

08.25.04. 13.1 IFlNISlflNG AND SUNDRY WORKS ON BRIDGES 

This sha ll apply to all items of finishing works : 

• The price includes procurement, construction and installation as 

designed . 
08.25.04.01 13 .10.3 Applying one layer of bitulite and one layer of hot bitumen on to 

concrete surfaces in contact with earth. 

08.25.04.02 13 .10.10 Procurment. transport and instalation of meta l rungs. Payment per 

ieces 

Quantity Unit PI'ice Total 

10,<),)8.67 

13,628.25 

16,752.36 

24.40826 

17.359.49 

83,147,03 

1.95 6.387.09 12,454.83 

40.46 9.694.93 392,256.87 

404,711.69 

179.303.45 
131 .132.27 

310,435.72 

38,4 17.68 

14,884.86 

53,302.54 

SUMMARY rNLECT STRUCTURE AT km 883+882.283 

08.25.01 EARTH WORKS 

08.2502 CONCRETE 

08.25.03 METALWORK 
08.25.04 FINlSHlNG AND SUNDRY WORKS ON BRJDGES 

TOTAL INLECT STRUCTURE AT km 883+882.283 1 1 

83,147.03 
404,711.69 
310;435.72 

53,302.54 
_;.,·,1 

851,596.981 

~ 
~\ 

\ 

,\ 

~ \ 
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08.25. INLECT STRUCrURE UG I AND UG2 ~T km 883+952.142 
It em No. Work Dcs<Ti )tion 	 Unit Quantity Unit PI' ice TotttlT.S. .1 

EARTIl WORKS 


EXC;tv<llion ( 01' foundations 


0825.01 01 


08.25.01. 13.2 

13.2. 1 Excavat ion of foundations 111 II and III category SOi l and transport of 

earth to dis tance of 500 m 

Pa yment per m 1 of excavated earth 

- at depth of 0-2 m 20,587.08 
- 3t depth of 2-4 III 13,815.79 

08250102 1321 I	Excavation of foundations in IV category soil and transpon of earth to 

di stance of 500 III 

Payment per nf; of excavated eanh 

- at depth of 2-4 III 	 11 ,752.80 

- at depth of 4-6 III 32.538.81 
- 3t depth over 6 III 	 31.934.72 

08250 1 03 132.4 (Backfil ling with earth in 30 clll thick layers including compacti on of 

lavers to modulus of comprcssibdltv Ms=30 MPa 

Pa ment er nl of com acted earth . 	 36.045.05 
146,674.26 

08.25.02. I3A ICONCRETE 

T hiS shall app ly to a ll items. 
• Concrete shall be mixed mechanically and compacted by Vibrating. 

• Relnforcmg bars sha ll be paid sepa rately. except for bored piles 

• Cables shall be paid separately. 
" The price of concrete includes formwork a nd scaffo ld 

, . I>avment per m) of placed concrete for completelv performed work 

13.4.1 PIli in concl'ete 
08250201 11 34. 1 3 additiona l BllIlding layer. 15 em thICk , made of concrete, class I MB 15 under 

specifIcat ions foundation. pile caps and crossing slabs 
m' 4.35 6.387.09 27.783.84 

13.4.3 Reinforced concrele construclions 
08.25.02.02 134.3 I Reinforced conc ret e for Itllet structure 

class II MB 30. M-1 50. V-G. 
Concrete 

m 
, 

94.44 9.694.93 9 15.589.19 
TOTAL CONCRETE WORKS: 943,373 03 

08.25.03. 13.5 IMETALWORK 

l~einfOl.cin2. bal'S in concrete members and constJ·uclions 
• The price mcludes procurement, cuning. bending and fiXing of 

reinforcin' bars in the construction fu llv as desicned 
08.25.0301 13 .5.1 Ribbed rcbars RA 400/500-2 k' 7.256.84 63.59 461 ,462.46 
08.25.03.02 13.5.1 .r.Velded mesh reinforcement MAG 5001560 kg 4.034.67 72.8 1 293.764.32 

TOTAL METAL WORK 755,226.78 

08.25.04. 13.1 IFINISHING AND SUNDRY WORKS ON BRIDGES 

This sha ll apply to all items of finishing works: 
• The price includes procurement, construction and IIlstalia ti on as 

dcslgned 
08.25.04.01 13.10.3 ApplYlllg one layer of bituhte and one layer of hot bitumen onto 

Iconcrete surfaces in contact with earth m 2 
1 

08.25.04.02 13 .10.10 Procurment. transport and instalation of metal rungs. Payment per 

ieces pc. 

TOTAL FINISHING AND SUNDRY WORKS ON BRIDGES:[ - -- ­ - -~ ~- - -~ ---~ -
SUMMARY INLECT STRUCTURE UGI AND UG2 AT km 883+952.142 

230.52 

80.00 

1 383.41 

437.79 

1 

1 

88383671 

35.023 .20 

123,406.87'1 

08.25.0 1 EARTIl WORKS 
08.25.02 CONCRETE 
08.25.03 METALWORK 
08.25.04 FINISHING AND SUNDRY WORKS ON BRIDGES 

,. 
'i, 

146,674.26 
943,373.03 
755,226.78 
123,406.87 

TOTAL INLECr STRUCTURE UG I AND UG2 ATkm 883+952.142 
-- ­ _ .._--­

J,968,680.95 

08.25. INLECT STRUCTURE AT km884+241.537 
Ilem No. \Vork Description 	 Unit Quantity ~ Unit PI'ice TotalT.S. .1 .1 

EARTHWORKS 


Excavation fOI' foundations 


08.25.01. 13.2 

Excavation of foundati ons in Ll and III category soi l and transport of 

earth to distance of 500 m. 

Payment per nl of excavated earth 

- at depth of 0-2 m m~ 39.27 226.73 8,903.69 

08.2501.02 13.2.1 IExcavallon of foundations In IV category SO il and transport of earth to 

08.25.0 1.0 1 13.2.1 

08.25 .01.03 13 .2.4 

distance of 500 m. 

Payment per m· 
l 

of excavated earth 

- at depth of 2-4 m 

- at depth of 4-6 m 

- at depth over 6 m 

IBackfiliing with earth in 30 cm thick layers includ ing compaction of 

10,752.56 

12.542.15 

9.970.81 

15.671.76 
57.840.97 
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11('01 No. T.S. W01"k D('suiplion l Jnil Quantil\' Unit PI"icc Total 
08.25.02. 

082502.01 

08.25 0202 

13.4 

13.4.1 
13.4.1.3 additional 

speCIfications 

13.4.3 
13.4.3.1 

CONCRETE: 

This shall apply 10 allncms 
• Concrete shall be mixed mechanically and compacted by vibrating 
• Reinforcing bars shall be paid separately . except for bored piles 

• Cables shall be paid separately. 
• The price of concrete Includes forlllwork and scaffold 
'* Payment per mJ of placed concrete for completely performed work 
Plain concrete 
Blindmg layer. 15 em thick , made of concrete. class I MB 15 under 

Ifoundation, pile caps and crossin£, slabs. 
m J 1.95 6.387.09 12.454.83 

R('illforccd concrete const ruel iOlls 

Reinforced concrete for inlet structure 
class n MB 30. M-150. V-6 

Concrete 
m) 40.46 9,694.93 392,256.87 

TOTAL CONCRETE WORKS: 404.711.69 

08.25.03. 

08.25.03.01 
08.25 03 .02 

13.5 

13.5 I 
13.5.1 

METALWORK 

Reinforcine ban in cooel'("le membe r's and conslr"uctions 
.. The price includes procurement, cuttmg, bending and fixing of 

reinforcing baTS in the construction, fullv as designed. 
Ribbed rcbars RA 400/500-2 kg 2.819.68 63 .59 179.30345 
Welded mesh reinforcement MAG 500/560 Lli 1,801.02 72.81 131.132.27 

TOTAL METAL WORK 1 310,435.72 

08.25.04. 

08.25.04.01 

08.25.04.02 

13.1 

13 .10.3 

13 . 10.10 

~INISHING AND SUNDRY WORKS ON BRIDGES 

This shall apply to all items of fmishing works : 
• The price includes procurement. construction and installation as 
designed . 
Applying one layer ofbitulltc and one layer afhat bitumen onto 
concrete surfaces in contact with earth . m' 100.20 383.41 38,417.68 
Procurmen1. transport and instalation of metal rungs . Payment per 

ieces pc. 34.00 437.79 14.884.86 
TOTAL FINISHING AND SUNDRY WORKS ON BRIDGES: 53,302.54 

SUMMARY lNLECT STRUCTURE AT km 884+241.537 
08.25.01 EARTH WORKS 57,840.97 
08.25.02 CONCRETE 404.711 .69 
08.25.03 METALWORK 310,435.72 
08.25.04 FINISHlNG AND SUNDRY WORKS ON BRIDGES 53,302.54 

1 TOTAL INLECT STRUCTURE AT km 884+241.537 1 826,z~ 

08.25.INLECT STRUCTURE UGI AND UG2 AT km 884+306.224 
Item No. 

08.25.01. 

8.25.01.01 

8.25.01.02 

08.25.01.02 

08.25.02. 

08.25.02.01 

08.25.02.02 

08_25.03. 

08.25.03 .01 
08.25.03 .02 

1 

T.S. \VOI"k Descr"jPlion 

13.2 EARTH WORKS 

Excavation fOI- foundations 

13.2.1 Excavation of foundations in 1I and 111 category soil and transport of 
earth to distance of 500 m. 
Payment per m~ of excavated earth 
- at depth of 0-2 III 

- at depth of 2-4 m 

- at depth of 4-6 m 

13 .2.1 Excavation of foundations in TV category soil and transpon of eanh to 
distance of 500 m. 
Payment per m-' of excavated earth 
- at depth of 4-6 m 

- at depth over 6 m 

13.2.4 IBackfillmg wah earth In 30 cm thick layers Includmg compaction of 
lavers to modulus of compressibility M.s= 30 MPa. 

Payment per m~ of compacted earth 

13.4 CONCRETE 

This shall apply to all items: 
• Concrete shall be mixed mechanically and compacted by vibrating. 
• Reinforcing bars shall be paid separately, except for bored piles . 
• Cables sha ll be paid separately. 
• The price of concrete includes formwork and scaffold. 
• Payment per ml of placed concrete for completely perfom1ed work 

13.4. 1 Plain conc l-ete 
13.4. 1.3 addi ti onal Blinding la yer, 15 em thick, made of concrete, class I MB 15 under 

specifica ti ons Ifoundation, pile caps and crossing slabs. 

13.4.3 IReinforced concrele construclions 
13.4.3. 1 Reinforced concrete lor Inlet structure 

class n MB 30. M-150. V-6 
Concrete 

1 Unit 

I m 
, 

1 m 
, 

1 m~ 

I m 
, 

1 m 
J 

m' 

m~ 

TOTAL CONCRETE WORKS: 

13.5 

13 .5.1 
13 .5.1 

METALWORK 

Reinforcine bal-s in conereIe membcl-s and construe lions 
• The price includes procurement, cutting, bending and fixing of 
reinforci.~ars in the construction fullv as desiM\ed 
Ribbed rcbars RA 400/500-2 
Welded mesh reinforcement MAG 500/560 

kg 

i<!L 
TOTAL METAL WORK 

1 QuanlilV 1 Unit Price 

I 84.17 I 226.73 

1 78.71 1 297.69 

1 34.82 1 368.67 

1 41.54 1 368.67 

1 37. 12 1 439.63 

4.35 6,387.09 

85.06 9,694.93 

7,373.29 63 .59 
4.103 .08 l 72 .81 

1 TOlal 

I 19,083.86 1 

1 23,431181 

1 12,837.09J 

1 15,314.551 

1 I 6,3 19.0-U 

30,379.10 

117,364.85 

27.783 .84 

824,650.75 

852,434.59 

468,867.51 
298,745.25 

1 767,612.77 

I:' 
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1IcII1 No, T.S. \Vol'k DcscriPlion Unit ~ Quantih' Unit Pri("c ~ TOI:11 

08.25.Q4. 

0825.04 01 

08.250402 

08.25.04.03 

13.1 

13.10.3 

13 10. II 

13 10.10 

FINISIIING AND SUNDRY WORKS ON BRIDGES 

TillS shall app ly to allncms of finishing works 
• The pncc LIlcludes procurement , construction and mSl3 l1all 0n as 

desumed 
Appl)'lng onc layer of bitulitc and one layer of hot buumen OntO 

concrete surfaces III contact With earth . m' 201.12 38341 77.11 1.42 
Covers madc of iron, proeurvement, transport and IIlstalation covers 
62501111 for control points for closed structures. Cover I S LIl sta led on 
relnforced...s..la.b_hYm~m ~ pieces pc 1.00 9.32995 9.32995 
Procurmcnt, transport and instalation of metal rungs Payment per 

ICCCS pc. 74.00 437.79 32.396.46 
TOTAL FINISHING AND SUNDRY WORKS ON BRIDGES: 118,837.83 

SUMMARY INLECT STRUCTURE UGI AND UG2 AT kI1l884+306.224 

0825.01 EARTH WORKS 11 7,364.85 
08.25.02 CONCRETE 85~,434.59 

0825 .03 METALWORK 767,612.77 
08.25.04 FINlSHl NG AND SUNDRY WORKS ON BRIDGES 118837.83 

TOTAL INLECT STRUCTURE UG I ANO UG2 AT kI1l884+306.224 1,856,250.04 

08.25. INLECT STRUC.TURE AT km 884+358.565 
Item No. T.S. \VOI"k OeSCf'inlion Unit 
08.25.01. 13.2 EARTHWORKS 

Excavation fOI" foundalions 

08.25.0 1 0 1 13 2 I Excavallon offoundatlons in II and III category soil and tran sport of 

earth to distance of 500 nl. 

Payment per n1'\ of excavated t!<'u1h 

- at depth of 0-2 m 

- at depth of 2-4 m 

082501.02 13.2 I Excavall o n of foundations In IV ca legory so il and transport of earth to 

distance of 500 nl. 

Payment per nf' of excavated earth 

- at depth of 4-6 m 

- at depth over 6 m 

0825.0 1.03 1324 IBackfillmg with earth In 30 em thick layers incl ud ing compaction of 
lavers to modulus of compressibility Ms=30 MVa . 

Payment per nf: of compacted earth . 

08.25.02. 13.4 ICONCRETE 

nils shall apply to all.tems: 
.. Concrete shall be mixed mechanically and compacted by vibrating . 
• Remforcing bars shall be paid separa tely. cxcept for bored pilcs. 
.. Cables shall be paid separa tely . 
.. The price of concrete includes formwork and scaffold . 
.. Pa yment ~r m) of I2laced concrete for coml2lctcl~ (! erformed work 

13.4.1 Plain concrete 
08.25.02.01 11 3.4.1.3 add it iona l Blinding layer, 15 cm th ick, made of concrete, class I ME 15 under 

spec ifica ti ons foundation , pile caps and crossing sla bs. 
m' 

13.4.3 R... infOl·ced concl· ... I... conslructions 
08.25.0202 13.4.3 I Reinforced concrete for inlet structure Concrete 

c1assllMB30 M-150 V-6 m~ 

TOTAL CONCRETE WORKS: 

08.25.03. 13.5 IMETALWORK 

R... inforcing bars in conCl'ele members and constructions 
.. The price includes pr()(;urement, cuning, bendi ng and fixing of 
rei nforcinc. bars in the cons tructi on fullv as dcsi ned . 

08.25.03.0 1 13.5.1 Ribbed rebars RA 400/500-2 k 
08.25.03.02 13.5.1 Welded mesh reinforcement MAG 500/560 k' 

TOTAL METAL WORK 

08.25.04. 13.1 IFINISIIING AND SUNDRY WORKS ON BRIDGES 

This shal l apply to all items of finishing works : 
.. The price includes procurement. construction and installation as 

designed 
08.25 .04.01 13.10.3 Applying one layer of bitulite and one layer of hot bitumen onto 

concrete surfaces in contact with eart h. m' 
08.25.04.02 13.10 II Covers made of iron, procurement, transport and instalation covers 

625mm for control points for closed structures. Cover is instaled on 
reint reed lab. Pavrnent r cce 

08.25.04.03 13.10.10 1 Procurmcnt, transport and instalation of metal rungs. Payment per 

SUMMARY INLECT STRUTURE AT kI1l884+358.565 

08.25 .0 1 EARTH WORKS 
08.25.02 CONCRETE 
08.25.03 METALWORK 
08.25.04 FINISHING AND SUNDRY WORKS ON BRIDGES 

TOTAL INLECT STRUTURE AT km 884+358.565 
- -----­

Quantity 

1.95 

41.75 

90.32 

Unit P,-ice 

6.38709 

9,694.93 

383.4 1 

Total 

9.275.52 

11.877.83 

15.963.4 1 

27.661.52 

15,671.76 

80,450.05 

12.454.83 

404.763 .33 

4i'i,218.15 

205.720.01 
J49,372.63 

355,092.64 

34.629.59 

9,329.95 

14.009.28 

57,968.82 

80450.05 
417,218.15' 
355,092.64 

57968.82' 

910,729.661 
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OS.25. TOTAL INLEcr STRUcrURE UGI AND UG2 AT km S8~+306.224 
It em No. T.S. Wod.. f)('sniution 
08.25.0 I. 13.2 

08.25.01 01 1321 

08.25.01.02 13.2.1 

08.25.01.03 13.2.4 

EARTHWORKS 

Excavation fOI" foundatiolls 

Excavation offoundations In 11 and III category soil and transport of 

earth to distance of 500 III 

Payment per 11l ~ of excavated earth 

- at depth of 0-2 m 

- al depth of 2-4 m 

Excavation offoundations ;n IV category soil and transport of earth to 

distance of 500 III 

Payment per m~ of excavated earth 

- at depth of2-4 III 

- al depth of 4-6 III 

- 31 depth over 6 III 

Backfilling with earth in 30 elll thick layers including compaction of 

lavers to modulus of comprcsslbiluy Ms=30 l'vfPa . 

Payment per m~ of compacted earth. 

Unit 

01'1 

nl 

01 

Ill) 

nl 

, 
nf 

TOTAL EARTH WORKS: 

08.25.02. 

08.25.02.01 

08.25.02.02 

08.25.03. 

13.4 CONCRETE 

This shall apply to all items: 
" Concrete shall be mixed mechanically and compacted by vibrating. 
" Reinforcing bars shall be paid separately, except for bored piles . 

" Cables shall be paId separately. 
* The price of concrete includes formwork and scaffold . 
• Payment per m l of placed concrete for completely performed work 

13.4.1 Plain conel'cle 
\3.4 .1.3 additional Blinding layer, J 5 elll thick. made of concrete, class I MB IS under 

specifIcations foundation, pile caps and crossing slabs . 

13.4.3 
13.4.3.1 

13.5 

Reinforced concrNe constructions 
Reinforced concrete for inlet structure Concrete 
class II MB 30. M-150. V-6 

METALWORK 

Reinfol'cine ban in connete members and consll"Uclions 
• The price includes procurement, cutting, bendmg and fixing of 

reinforcin(!. bars 111 the construction, fully as desi~ned 

, 
m 

Quantity 

81.48 

42.42 

36.54 

75.94 

160.00 

125.20 

4.80 

08.25 .03.Q1 
08.25.03 .02 

13 .5.1 
1l .5.1 

Ribbed rehars RA 400/500-2 kg 9,195.64 
Welded mesh reinforcement MAG 500/560 kg 4.330.46 

08.25.04. 13.1 

08.25.04.01 13 . 10.3 

08.25.04.02 13 . 10.11 

08.25.04.03 13 . 10.10 

TOTAL METAL WORK 

F INISHING AND SUNDRY WORKS ON BRIDGES 

This shall apply to all items of finishing works : 

'" The price includes procurement, construction and installation as 

dcsiiwcd . 
Applying one layer of hihllite and one layer of hot bitumen onto 

concrete surfaces in contact with earth . 
Covers made of iron , procurvement. transport and instalation covers 

625111m for control points for closed structures. Cover is instaled on 

reinforced slab. Payment DC"r oiece.s. 
Procurment, transport and instalation of metal rungs. Payment per 

ieres 

01' 

pc. 

...£C' 
TOTAL FINISHING AND SUNDRY WORKS ON BRIDGES: 

241.20 

1.00 

85.00 

Unit P.-ic(' Total 

22673 18.47396 

297.69 12.628.01 

297 69 10.877.59 

368.67 27.996.80 

439.63 70.34080 

301.38 37.732.78 

178,049.94 

6,387.09 30.658.03 

1.021.457.82 

. ,052, 115.86 

63.59 584.750.75 
72.81 3 I 5.300.79 

900,051.54 

383.41 92.478.49 

9.329.95 9.329.95 

437.79 37.212. 15 

139,020.59 

Uoil 

I 

- -----

SUMMARY INLEcr STRUcrURE UGI AND UG2 AT km 884+496.123 

08.25.01 EARTH WORKS 
08.25.02 CONCRETE 
08.25.03 METALWORK 
08.25.04 FINlSH.1NG AND SUNDRY WORKS ON BRIDGES 

TOTAL lNLEcr STRUcrURE UGI AND UG2 AT km 884+496.123 I 
08.25. INLEcr STRUcrURE UGI AND UG2 AT km 884+575.88 

Item No. T .S, \Vork OCSCl'iplion 

178,049.94 
I 052,115.86 

900,051.54 
139020.59 

2,269,237.93 1 

EARTHWORKS 

~xcavalion for foundalions 

Excavation of foundations in IV category soil and transport of earth to 

distance of 500 m. 

Payment per 01
3 of excavated earth 

- at depth of 0-2 m OI' 129.40 226.73 29)38.86 
t!~1' 

- at depth of 2-4 m nl 141.37 297.69 42.084.44 

- at depth of 4-6 m 01' 112.98 368.67 41.652.34 

- at depth over 6 III m' 137.56 439.63 60.475.50 
Backfilling with earth in 30 cm thick layers including compaction of 

lavers to modulus of compressibility M.s=30 MPa. 

Payment per m) of compacted earth . 01' 125.20 301.38 37.732.78 
TOTAL EARTH WORKS: 211,283.91 

13.208.25.01. 

08.25.01.01 13 .2.1 

08.25 .01.02 13 .2.4 

uanlilY Unit Pl'ice Tolal 

. 633n33 
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itt'mNo. T.S. Work Descl' illlion Unil Quantitv Unit Pric(' Total 
08.25.02. 

082502 01 

08250202 

13.4 

13..... 1 
13.4.1 3 add1l1ona l 

speclfic.l110nS 

13.4.3 
13.4 3.1 

CONCRETE 

This shall apply to allllems 
• Concrete shall be mixed mechanically and compacted by vlbrat1l1g. 
• RC1I1forc11lg bars shall be paid separately. except for bored pdes 
'" Cables shall be paid separately. 
* The price of concrete includes formwork and scaffo ld . 
'" Payment per m) of placed concrete for completely performed work 
Plain CO ll cretC' 
BI1I1ding layer, I S cm th ick. made of concrete. class I Mil 15 under 

Ifoundatlon. pile caps and crossing slabs. 
nl 480 6,387.09 30.65803 

RC' infol'ccd concn~tc constmctions 
Reinforced concrele for inlet structure 
class II f\·fB 30. M·1 50. V·6 

Concrete 
m' 105.86 9.69493 1.026.305.29 

TOTAL CONCRETE WORKS: .,', 1,056,963.32 

-1'""""'''''08.25 0 I EARTH WORKS =,mew", "W~ "G' H ." .~""~ --- ­
0825.02 CONCRETE 
08.25 .03 METALWORK 

08.2504 FINlSHING AND SUNDRY WORKS ON BRIDGES 


I TOTAL INLECT STR UCTURE UGI AND UG2 AT km 884+575.88 

v.., ... .... ...... , ............... , .... V· • ..,.., • .., ..
~" 

211 .283.91 
1.056,963.32 

898875.93 
138.822.62 

2,305,945.791 

It em No. T.S. Work Description Unit 
08.26.0\. 13.2 EARTHWORKS 

Excavation fOI' foundations 

082601.01 \3 .2.1 Excavation of foundations in II and IH category soi l and transport of 
earth to distance of 500 m. 

Paymen t per m~ of excavated earth 
- at depth 0[0·2 m nl 
- at depth of 2-4 m m' 
- al depth of 4-6 m m' 

08.26.01.02 13 .2.2 Extra for excavati on of foundations wi th pumping 0[30 lit/min· 120 
lit/min wa ter. m:t 

08.26.01.03 13.2.3 Excavation of Trenches and Channels Less than 1.5 m Wide and Less 
than 2.0 m Deco m' 

08.2601.04 13.2.4 Backfilling ofpicr foundations with car1h in 30 cm th ick layers 
includins compaction of layers to modulus of (;ompressibility Ms=30 
MPa. 
Paymen t per nl of con~. pacted caM . m

, 
08.26.0 I 05 \3.2.5 Construct ion of wedge made orwell-graded gravel compacted in 30 Col 

thick layers to modulus of compressibility Ms=40 MPa. It sha ll be 
constructed behind the abutments . 
Payment per 01) of compacted ·ravel. m 

, 
08.260 1.06 13.2.8 addi ti onal Construction of end slope of materia l from the cutting or borrow pit 

specificat ions including mechanical compaction in 30 em thick layers. fully as 
desic.ncd 
Payment per m3 of compacted material. 01 

3 

TOTAL EARTH WORKS: 

08.26.02. 13.4 CONCRETE 

This sha ll apply 10 a ll items: 
• Concrete sha ll be mixed mechanically and compacted by vibrating. 
• Reinforcing bars sha ll be paid separately, except for bored pi les 
• Cables sha ll be paid separately. 
• The price of concrete includes fomlwork and scaffo ld. 
• Paymen t per mJ of placed concrete for completely perfomlcd work 

\3.4.1 Plain concrete 
08.26.02.01 13.4.1.1 Foundation of end slope \ ....a ll made of concrete, class t MB25. m

, 
08.26.0202 13.4.1.2 Lining of end slopes with concrete platt..-s (60 '40' J2 cm) MB 40. M· 

150. V-3 m' 

uanlil'V 

597.35 

318.00 

14.82 

465.09 

10.73 

400.17 

530.00 

77. 11 

10.73 

I 38.63 I 

Unit Price 

226.73 

297.69 

368.67 

439.63 

226.73 

390.78 

851.62 

301.38 

7,254.38 

Total 

135.437. 17 

94.665.42 

5.463.69 

204465 .32 

2,432.81 

156,378.43 

451.358.60 

23,239.4 1 ... 
1,073,440.85 

77.839.50 

1 ,60L6~ ~ 61.950.16 

6341733 
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Work Descl'j )lion T Unil Quantitv Unit Pl'in' Tot;,111t'IIINo, I T.S. 1 ~ 
082602.03 113 .4 I .) addliiona l Blinding layer, 15 COl th ick, made of concrete. class I MB 15 under 

spec ifi catIOns foundation, pile caps Jnd crossll1g slabs ,I III [ 19.26 [ 6.387.09 [ 123.015 .35 
13.4.3 Reinforced conC l'ete constructions 

08250204 13.4 3.1 Strip foundations, founda ti ons for wings, counter-beams, slab 

foundations, cllshions and pile caps made of reinforced concrete, c lass I 
In MB 30 M-150 V-6 I 121.92 I 7,528 10 I 917,825 .95 

13.4.3.2 PiC'I's suppol1ing pl:lin spanning const,'uclions of difft'I'C'nt systems 
and bear-in b('ams 

082602.0S 13.4.3.2 Abutment bodies constructed of concrete , class It, MB 30, M-\SO, V-6, I 
01 I 93 .50 I 8,2 11 98 I 767.820.13 

08.2602.06 13.4.3.2 Abutment wing wa lls made of COil crete, class 11 . MB 30, M-ISO, V-6. 
29.80 10.265.44 305,910.11 

13.4.3.3 Spann ina b"ido(' consll'uclion of n·info,'ced concl"C't(' 
08.26.0207 13.4.3.3 Main plate girder made of reinforced concrete class II , ME 30, M­

150 V-6. m~ 116.00 12.070.96 1.400.231.36 
08.26.02.08 13.4.3.4 Cornices at footway level (including inspection manholes) cas t in situ . 

Concrete class II MB 30 M-1S0 V-6 12.84 10.036.86 128.873 .28 
08.26 02.09 13.4.3.5 Crossing s labs made of concrete MB 30. M-I SO, V-6 

m' 26.70 7.528.10 20 1.000.27 
TOTAL CONCRETE WORKS: 3.984,466.12 

08.26.03. 13.5 [METALWORK 

Reinfol'cine bl"'s in coner'ete member'S and consll'uclions 
• The price includes procurement. cuning, bending and fixing of 

reinforcin bars in the construction fullY as desi ' ned. 
08.26.03 .0 1 135.1 IRibbed rebars RA 400/500-2 k , 45.681.86 63 .59 2,904,909.48 

TOTAL METAL WORK 2.904.909.48 

08.26.04. 13.10 IFINISHING AND SUNDRY WORKS ON BRIDGES 

08.26.04.01 

08.26.04.02 

08.26.04.03 

08.26.04.04 

08.26.04.05 

08.26.04.06 

08.26.0407 

08.26.04.08 

08.26.04.09 

08.26.04.10 

13 .10.1 

13.10.2 

13 .10.3 

13.10.4 

13 . I OA 

,:13.10.5 
..,1\t 

13.10.6 

13.10.8 

13. 11.1 

13 .11.2 

This shall apply to all items of fini shing works : 
• The price includes procurement. constru ction and insta lla ti on as 

desil.!ned . 
Concrete or stone curbs 

I Ialon ' the hi ·hw-dv. 13/20 MB 40 m' I42.80 I1.505.99 64,456.37 
Insu lating coat on pavement top 

01 ' 145.00 793 .55 11 5.064.75 
Applyi ng one layer of bitulite and one laye r of hot bitumen onto 

concrete surfaces in contact wi th ea rth . 
01 ' 330.88 383.41 126,862.70 

Bi tuminous pavement base course, BNHS 16A, 5 cm th ick 
01 ' 229.00 481. 10 110.171.90 

Pavement wearing course of ske leton mastic aspha lt 
SMA 0/11 S. 4cm thick m' 229.00 623.96 142,886.84 1 

Tria l loading of const ru cted bridge. 
lump sum 9 12,442.01 912.442011 

Photographing during bridge constructio n 
lump sum 

Fining and sea ling j oints with elast ic bituminous sea ling compound 

54.746.52 54.746.52 

(,livobit) on asphalt next 10 curbs and corn ices at footway leve l and next 

to expansion joints 
m' 85.60 380.65 32,583 .64 

Laying PVC pipes into foolways (cat walks), (till 0 mOl 

m' 128.40 483.87 62.128.91 

Epoxy and polyurethane preservative on footways 
m 

2 

TOTAL FINISI~ING AND SUNDRY WORKS ON BRIDGES: 
53 .50 584 .33 31.26 1. 66 [ 

1.652.60S.3~ 

08.26.0S. [PR ELIM INARY WORKS 

08.26.05.01 2.S IDemolition of existing construct ion 
1,386.91 1. 84 [ lump sum [ 1.386.911.84 [ 

TOTAL PRELIMINARY WORKS: 1,386.911.8~-L 
SUMMARY BRIDGE AT km 0+ 185.52 (local sta,;on) 

08.26.0 1 EARTH WORKS 1.073.440.85 
08.26.02 CONCRETE 3.984.466.12 
08.26.03 METALWORK 2.904.909.48 
08.26.04 FINlS HING AND SUNDRY WORKS ON BRIDGES 1.652 605.30 

08.26.05 PRELIMINARY WORKS 1,386'911.84 

TOTAL BRrDGE AT km 0+18S.52: 11.002,333.58 

j:. 
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U8. SU~IMAR Y BI ' id~l's 

0809. BRID GE AT km88 1+101.843 498,466,268.93 
08 10 BRID GE ATkm 88 1n 058 10 254,257,194.29 
08 11. BRIDGE AT km 883+067 252 454,180,563.26 
08 12. BRID GE AT km 883 ; 576 495 32,401.106.07 
08 13 BRID GE AT km 884+958 430 168.909,650.21 
08 14. BRID GE AT km 885+445.066 10,827,951.23 
08 16. TOP SLAB CULVERT km 884+ 167.303 UN DER THE HI GHW A Y 7.706,217.50 
08. 16. CU LVE RT AT kill 884+ 167.3 03 (pa n under ma in road 5.969,407.49 
08 17. SLAB TOP CULVERT km 884+8 15.865. 9,526,288.16 
08. 17. INLECT STRUCTURES 5,695,203.70 
08 .18 UN DERPASS AT km 885 +33 5 85 14.960,898.54 
08.19. OVE RPASS AT kmO+719. 11 .68 980 448.26 
08 .20 OVE RP ASS AT km 0+038.46 69,224,601 .29 
08.21. UN DERPASS AT km 0+030.0 II 435,660.0 I 
08.22. SLAB TOP CU LVE RT ATkm 0+ 11 2.53 14,102,935.38 
08 .23 . BRIDGE AT km 0+264 .889 15,383,347.87 
08 .24. BRID GE AT km 0+ 11 5.365 4,342,783.66 
08.25. INL ET STRUCTURE AT km 882+480.90 I 150954.33 
08 .25. INLECT STR UCTURE UGI AND UG2 AT km 883+762.574 2,212.061.32 
08.25. INLEC T STRUCTURE AT km 883+882.283 851596.98 
08 .25. INLECT STRUCTU RE UGI AND UG2 AT km 883 +952.142 1,968,680.95 
08.25. INLECT STR UCTURE AT km 884+241.537 826,290.92 
08.25. INLECT STR UCTURE UGI AND UG2 AT km 884+306.224 1,856,250.04 
08.25. INLECT STRUTURE AT km 884+358.565 910,729.66 
08.25. INLECT STR UCTURE UGI AND UG2 AT km 884 +4%.123 2,269,237.93 
08.25 . INLECT STRUCTURE UG I AN D UG2 AT km 884 +575.88 2,305,945.79 
08 .26 BRID GE AT km 0+185.52 11.002,333.58 

SUB-TOTAL 1,67 1,724,607.33 
Unforeseen work 5% of s ub-tota l 83,586,230.37 

TOTAL Brid1f.es (8.~: I 1,755,310,837.69 

10.03. PROTECT ION WALL 3- LEFTWARDS f"om km 881 +077 24 10 km 881 +328 14 L~244.0m 
hem No. T.S. \ VOI'k DescriDtion Unit uantih' Unit PI'ice 

CONCRETE WORKS 

00305 0 1 83 .6 

10.03.05. 

Casting rein forced concrete sheet plies 10 make Ihe bridge construction I 
hori7..ontal 
ThiS Item Includes casti ng of reinfo rced concrete pi le in situ to ma ke 
the bndge construction horizontal. Price includes procurement and 

tra nspon of matena ls, pl aCing of concrete. remforcement and form work 
oer oiece 
Measurement unit is piece. 112.00 piece 50.69 1. 22 

TOTAL CONCRETE WORKS: 

10.03 .06. RE INFORCEM ENT WORKS 

0.03.06.01 10.03 0601 Procurement and erectI on of HEA I40 s ted posts 
Price includes procurement, tra nsport. assembly and erection of steel 

posts made of HEA 140 sect ions includ inv. a ll related works. 
Measurement unit is ~JL 

I 
6.977.75 33 5.48 

0.Q3.06.02 I 10.03.06 .02 IProcurement and fastening of anchor plates 

I:rice includes procurement, Ifanspon. assembly and faslCning of 
a nchor plates. 400x300x 10 in s ize includin$l. all related works. 
Measurement unit is K ' . 

k. 

kg 11 3.00 285.71 
TOTAL .RElNFORCEMENT WORKS: 

10.03.07. SUNDRI ES 
Procurement a nd dri ving of transpa rent sheet piles 0.03.07.01. 10.0307.01 I 
This item inc ldes procuremnct. transpo rt and dri ving of tra nsparent 
sheet Diles on the bridJ!e. I 96x20Ox I I in s ize. 
Measurement un it is oiece I piece. 1 11 2.00 1 59.6 12.88 

I 
" 

Tot:ll 

5,677,41 6.64 


5,677,416.64 
 I
~ 

~ 
2.3 40.895.57 

I 
I. 

32,285.23 

2,373,180.80 


1 6.676.642 56 1 
TOTAL SUI>'DR IES: I 6,676,642.561 

10.03. SUMMARY PROTEC TION WALL 3- LEfTWA RDS. from km 881+0 77 U to km 881+118 14 L- Z44.0m 

10.03 .05 . CONC RETE WORKS 
10.Q3 .06. RE INFORCEMEN T WORKS 
10.03 .07 . SUN DRI ES 1 

5,677 416.64 
2,373,180.80 
6,676,642.56 

TOTAL PROTECTION WALL 3-leftwards. from km 881+077 14 /(} km 881+3Z8 14 1.-Z44.0m (10.03.): 14,727.2~.00 

10.04. PROTECTION WALL 4 - LEFTWARDS. from km 881+451,00 10 km 881 +613.74.lr l64.0m 
Item No. T.S. \Vork Description Unit uantih' Unit Price Total 

10.04.01. I!E!:!A~R~T!.I~1..!W!.O~R~K",S'-:--:_-'-'-___________...,.___-'_____r­_____-,---------1 
10.04.01.0 1 3.2 Excavati on of eanh fo r foundat ions 

Thi s item includes excavation of n category ea rth for0630 mm 
fo unda tions with loading and trans port of s urplus mater ia l to 
s lockoilin ~ area s oec ificd bv th e Enl!i neer. 
Measurement unit is m3 . m' 33 .00 3.495.85 11 5.363.05 

10.04 .0 1.02 3.4.1.3 Fi ll ing and leveling ofs tone aggregate 
This item includes fill ing and leveling of stone aggregate between 
reinforced concrete s heet pi les and pavement edge 

Measurement unit is m3. m' 26.24 1.658.99 43.53 1. 90 
TOTAL EARTH WORKS: 158.894.95 

636n33 
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Ilem No. T.S. W ork OcsCI"iption Unit uanlily Unil Pl' icc Total 
10.0~.02 . 

10.Q4 02.01 

10.0402.02 

836 

8.3.6 

CONCRETE WORKS 
Construction of prefabricated foundations with mB30 reinforced 

concrete 
This Item includes procurement, transport of prefabricated foundations. 
deSigned size. 0600 1l1m,2 50 m high including all related works 

Measurement unit is--'2iece. piece 42.00 20.628.57 866,39994 
ConstruCllon and placing of 396x50x II reinforced concrete sheet piles 

This item mcludcs procurement. transport and placing of prefabricated 
sheet piles made of MB30 reinforced concrete. 396x50x 11 in size. 

Measurement unit is piece. piece. 41.00 7948.39 325,883 .99 

TOTAL CONCRETE WORKS: 1,192,283.93 
10.04.03. 

10.04.03 .01 10.04.03 .01 

REINFORCEMENT WORKS 
Procurement and erection of HEA 140 steel posts 
Price includes procurement. transport. assembly and erection of steel 

posts made of HE A 140 sections includLnR all related works 
Measurement unit is Kl.! . kg 5,187.00 335.48 1,740,134.76 

TOTAL REINFORCEMENT WORKS: 1,740,134.76 
10.04.04. 

1004.04.01. 10.04.04.01 
SUNDRIES 
Procurement and placing of absorptive sheet piles 
This item includes procurement. transport and placing of absorptive 

sheet piles . 396x50x 11 in size. 
Measurement unit is piece. piece. 328.00 30. 110.59 9.876,273 .52 

TOTAL SUNDRIES: • 9,~'l6,273:52 

/11.04. S UMMAR I' PROTECTION "'AU. 4 LEFTH'ARD.\· rom kill KKI+4.i1 00 It) kIll 88/+6/374 L-164.{)m 

10.04.01. EARTH WORKS 
10.0402. CONCRETE WORKS 
10.04.03. REINFORCEMENT WORKS 

10.04.04. SUNDRLES 

TOTAl. PROTECTION "'AlI 4-LEr7IVARDS. from km 881+451 (J{J If) kill 881+613 74 /.=/64.0111 (/O.O4.): 

IS81W4:95 
.192,283.93 

' 1,740; 34.76 

, .9,876,273.52 

12,967,587. 16 

10.05. PROTECfION WALL 5- LEFnVARDS. from km 885+132 8510 km 885+399 70. L=264.0m 
Item No, T .S. WOl'k Oescl'ipt ion Unil Quantity Unit P"icc Total 
10.05.01. EARTH WORKS 

10.05 .01.01 I 3.2 Excavation of earth for foundations 
nlis item includes excavation 0[[1 category earth for0630 mill 

foundations with loading and transport of surplus material to 
slockpilin~ area soecified bv the Ennineer. 
Measurement unit is m3 . 1 m~ 1 50.70 1 3,495 .85 1 177.239.60 1 

10.05 .01.02 3.4. 1.3 IFtl IIIlg and levehng of stone aggregate 
This item includes filling and leveling of stone aggregate between 

reinforced concrete sheet piles and pavement cdge 
Measurement unit is m3 . 67.023 .20 

j: 

10.05.02. CONCRETE WORKS 
10.05.02.01 8.3.6 Construction of prefabricated foundations with mB30 reinforced 

concrete 
This item inc ludes procurement. transport and placing of prefabricated 
founda tions, designed size: 0600 llun,2.50 In high including all related 

works. 
Measurement unit is niece. piece. 

10.05.02.02 8.3 .6 IConstruction and placmg of396x50x II rClnforced concrete sheet piles 

This item includes procurement, transport and placing of prefabricated 

sheet piles made ofMB30 reinforced concrete. 396x50x II in size. 

Measurement unit is iece 

67.00 

244.262.79 

t­
20,628.57 1.382,114.19 

524,593.74 
1.906,.707.93 

10.05.03. REINFORCEMENT WORKS 

10.05.03 .01 Procurement and erect10n ofHEAI40 steel posts 
Price includes procurement. transport. assembly and erection of steel 
posts made ofHEA 140 sections includinj:!. all related works. 
Measurement unit is kg. kg 7,410.00 335.48 2,485,906.80 

10.05.06.02 10.05.06.02 IProcurement and fastening of anchor plates 
Price includes procurement, transport, assembly and fastening of 
anchor plates.400x300x lOin size includin~ a ll related works. 
Measurement unit is ieee. 5,378.80 

10.05.04. 
10.05.04.01 . 10.05.04.01. 

SUNDRI ES 
Procurement and placing of absorptive sheet piles 
This item includes procurement. transport and placing ofprefabricatcd 
sheet piles made ofMB30 reinforced concrete. 396x50x II in size. 

2491 85.60 

Measurement unit is ieee. 13,820,760.81 

13.820,760.81 
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I f). 1J5. SUMM ARY PR(}TECi/ ()N IVA I .I . 5 1.EF"TIf'ARJ)S ro m Ii", 885+/31 85 10 li m .'{H.H3!1 9 70 1.-164. ()m 

10.0501 EARTH WORKS 244.262.79 
100502 CONCRETE WORKS I 906,707.93 
100503 RE INFORCEMENT WORKS 2.491.285.60 
10.05.04 SUNDR IES 13,820,760.81 

TO TA l . PROTECTION If"A 1J. 5- 1.EfTJI :'~R))S (mm Ii,., 885+ / 3185 111 km 885+39 '1 70 L=164.()m (10.05.): 18,463,01 7. 13 

I U. S UMMA RY -ENVIRONMENT·II. PROTECTION -PROTECTION WAI.J.~ 

1003. WALL 3 LEmVARDS from km 881 +07724 to km 881 +328. 14 L=244m 14,727,240.00 

10.04 WALL 4 LEFTWARDS from km 881+451.00'0 km 881+613,74, L- I64m 12,967.587. 16 
1005. 	WALL 5 LEFTW ARDS from km 885+132.85'0 km 885+399.70. L- 264m 

SUB·TOTAL 
Unforeseen work 5% of sub-tota l 

TOTA L EN VIRONMI,'NTA L PROTECTION - I'ROTECTION WA I.LS (1 0.1 : 

11 . TI'affic-- lec-hnical and sCI'vice cquipm('nl (0" .'oads 
ELEM ENT S O F TRAFFIC SIGNS Al'W S IGNALS 

18,463,01 7.13 

46 157,844.29 
2,307,892.21 

48,465,736.50 

No. 
11.01. 

11.01.01. 

T .S W o rk d csc-rintion 
EL EM ENTS OF TRAFFI C SIGNS AND SIGNALS 
Reflective traffic si 'n with mount in· accessories. class 3' 

OPEN SECTION 

Vnit uanlilv Vnia D!'ic c Tolal 

11010101 

11.01.0102 

11.01.01.03 

11.01.01 04 

11.01.01.05 

11010106 

11.01.0107 

11.01.01.08 

11.01.01.10 

11 01.01.11 

1101.01 12 

121 ,122.3 

12 1.12.2.3 

12 1.122.3 

121 ,12.2.3 

12. 1. 12.2.3 

12. 1. 12.2.3 

12.1.12.2,3 

121 .122,3 

12. 1. 12.2,3 

12.1.12.2.3 

12.1, 12.2.3 

1-20 
1200x 1200x 12000101 oes 2 7.603.69 15 .20738 
)·24 + 2 flcshcrs 

1650,1400mm Des 1 31.428.56 31,428.56 
1-24 

I 500x 1400mm Des. 1 25.345.61 25.345.61 
11 -29 
0900mm DCS 2 7.603 .69 15.207.38 
11 ·30 (80) 
e900mm Des 2 7,603.69 15.207.38 
11 -30 (100) 
0900mm Des 2 7.603.69 15,207.38 
111 ·26 
o900mm nes. 2 7.603.69 15.207.38 
111 -171 
400x2oomm DCS . 10 1,0 13.82 10.138.20 
111-56 (2) 
1400x 120001m DCS. 1 19.262.66 19.26266 
111 ·58 
21 OOx 12000101 Des. 3 33.456.20 100.368.60 
3D-1 
2900x3200mm DCS . 1 131.797.18 131.797. 18 

OPEN SECTION 394,377.71 

INTERCHANGE 

1101.01.14 

11.01.01.15 

11.01.01.16 

11.01.01.17 

11.01.01. 18 

11.01.01.19 

11.01.01.20 

11.01.01.21 

11. 01.01.22 

11.01.01.23 

11.01.01.24 

11.01.01.25 

11.01.01.26 

11.01.01.27 

11.01.01.28 

11.01.01.29 

11.01.01.30 

11.01.01.3 1 

12.1,12.2,3 

12.1.12.2,3 

12.1.12.2.3 

12.1,12.2,3 

12. 1. 122.3 

12. 1. 12.2.3 

12.1.12.2.3 

12.1.12.2.3 

12.1,12.2.3 

12.1.12.2.3 

12. 1, 12.2.3 

12.1.12.2,3 

12.1.12.2.3 

12.1.12.2.3 

12.1,12.2.3 

12.1.12.2.3 

12.1.12.2,3 

12.1.12.2,3 

11 ­ 1 
1200, 1200, 1200mm nes. 3 7603.69 22.811.07 
11 -4 
0900mm DCS. 1 7,603 .69 7.603 .69 
11 -26.1 
0900mm Des. 1 7.603 .69 7.603 .69 
11-30 (100) 
o900mrn Des. 4 7.603 .69 30.414.76 
11-30 (20) 
o900mm ncs. 2 7.603.69 15.207.38 
11-30 (40) 
0900mm Des. 1 7,603.69 7.603.69 
11-30(60) 
0900mm Des. 3 7.603.69 22.811.07 
11-32.2 
o900mm Des. 2 7603.69 15.207.38 
1\-43 
o900mm Des. 5 7.603 .69 38.018.45 
11 -45 
0900mm Des. 2 7603.69 15,207.38 
1ll-1 2 (1) 
2400x 1 Doom01 Des . 2 31,428.56 62,857.12 
1ll- \3 (4) 
2400x 1500mm DCS. 1 50.691.22 50.691.22 

1Il- 19 
900x135001m Des. 2 15.207.36 30.414.72 

\\l-20 
900x 1350mm Des. 2 15.207.36 30.414.72 
\D-61 (1) 
4200x4800mm Des. 1 273.732.60 273.732.60 

1lI -61 (2) 
3400x440mm nes. 1 19.262.66 19,262.66 
IU -63 
950x950mm nes. 18 11.152.07 200.73726 
1U -63 .2 

950x95001m pes. 8 11.152.07 89,216.56 

6381733 
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No. T.S W o.·k desnintion Unit 
11 01 0 132 12 1.122.3 111·63 I 

2250x7S0mnl )C S 

11 0 1 0 133 12. 1, 122,3 111 -65 . 1 (I) 
5300x2S00mm pes. 

11 .0 1 01 34 12.1,12.2,3 111 -66 

1OOOx 1200mm pes 
11.01.0135 121 , 122,3 111-72 ( I ) 

5500x4800lllrll Des. 
11.01.01.36 12. 1,122.3 111-72 (2) 

5500x5200mm Des . 
11.01.01 37 12. 1.12.2.3 111 -76 

3100x3400mm nes. 
1101.0138 12. 1.122,3 P P. 

olOOOmm pes. 
11.01.01.39 12.1.122.3 Directional board 

300xlOOOmm pes. 
INTERCHANGE 

LEVEL JUNCTION, class 2 
11.01.01.40 12. 1.12.2.3 II-I 

]200x l200x 1200mrn Des. 
11.01.01.41 12. 1,12.2.3 11·2 

0900mm Des. 
11.01.01.42 12. 1.12.2.3 11-28 

0900mm Des. 
11.01.01.43 121.12.2.3 11·30 (40) 

0900mm Des. 

11.01.01.44 12. 1,12.2.3 11 -30 (60) 

0900mm pes. 
11.01.01.45 12. 1.12.2.3 11-30 (80) 

0900mm Des 
11.01.01.46 12.1.12.2,3 11 -43 

o900mm Des 
11.01.01.47 12. 1,12.2,3 11 -45. 1 

0900mm Des. 
11.01 .01.48 121 , 12.2,3 111 ·13 (I) 

2400x2700mm nes 
11.01.01.49 12.1. 12.2.3 111 -13 (2) 

2100x2 100mm pes 
11. 0 1.01 50 12.1, 12.2.3 111-1 3 (3) 

2400x 1500mm DCS . 

11. 01.01.51 12.1, 12.2.3 111 ·25 

o900mm Des. 
11.01.01.52 12.1, 12.2.3 IL1·8 (I) 

2400x2900mm Des. 
11.01.01.53 12.1.12.2.3 111 -8 (2) 

2800x2900mm oes. 
11.01 01.54 12. 1, 12.2,3 10-11 

60Ox900mm pes. 
11 .01 .01 .55 12. 1.12.2,3 Directional board 

300x l OOOmm pes. 
LEVEL JUNCTION, class 2 

RELOCATION OF M-I class 2 
11.01.01.56 12. 1,12.2.3 11 -28 

o900mm pes. 
11.01.01.57 12. 1,12.2,3 111 -25 

0900mm pes. 
RELOCATION OF M-I class 2 

RELOCATIO N OF R-2 14. class 2 
11.01.01.58 12. 1.12.2,3 11-28 

0600mm nes. 
11.01.01.59 12.1, 12.2.3 11-2 

0600mm pes. 
11.01.01.60 12.1,12.2,3 11 ·30(60) 

0600mm pes. 
RELOCATION OF R-214, class 2 

LOCAL ROADS class 2 
11.01.01.61 12. 1,12.2 II-2 1 4m 

o600mrn pes. 
LOCAL ROADS. class 2 

11.01.02. 12.4 SUDDortin l! Dost for reflective traffic sil!l1 delivered to the si te\: 
OPEN SECTION 

11.01.02.0 1 12.4 I cb 60 x 2300 mm --;;;'s. 
11. 01.02.02 Ipost si!i/.11 DCS. 

OPEN SECTION 

INTERCHANGE 

11. 01.02.03 12.4 1d:l60 x 2300 mm pcs. 
11. 01.02.04 IdJ 60 x 3000 mm Des. 
11.01.02.05 Idl60 x 3500 mrn pes. 

11.01.02.06 I(b 60 x 4000 mill oes. 
11. 01.02.07 se .ment - 'T" Dortal + anchorin' to wall + install ation pes. 
11. 01.02.08 T - portal + foundation + Installation Des . 

INTERCHANGE 

u:ulIit,· Unit D.-icc 

I 21.29031 

2 172.350 15 

2 15.20736 

I ]34.562.07 

I 354,838.55 

2 141 .935.43 

2 9,124.42 

2 4.055.30 

I 5.069. 12 

I 5.069.12 

4 5,069.12 

I 5,069.12 

2 5.069.12 

2 5,069.12 

I 5,069.12 

2 5.069. 12 

I 212,903. 14 

I 36.497.68 

I 29.400.9 1 

I 5.069. 12 

I 56.774.17 

I 65,898.59 

I 4,055.30 

2 2,838.71 

3 5,069.12 

3 5,069.12 

3 2,230.42 

I 2.230.42 

2 2,230.42 

6 2,433 .18 

24 1.622.12 
4 42,986.16 

2 1.622.12 
13 2,027.65 
4 2,534.56 
3 2,737.32 
I 87 1.889.02 
I 993.547.96 

un } I'mc.ln"v 

Total 

21 .290.31 

344.700.30 

30.414.72 

334.562.07 

354.838 55 

283.870.86 

18,248.84 

8. 11 0.60 

2,335,851.67 

5.069 12 

5.069. 12 

20.276.48 

5,069.12 

10.138.24 

10,138.24 

5.069.12 

10.138.24 

212.903 . 14 

36.497.68 

29.400.91 

5.069. 12 

56.774. 17 

65.898.59 

4055 .30 

5.677.42 

487244.01 

15,207.36 
I 

15,207.36' 
30.414.72; 

6,69 1. 26 

2.230.42 

4.460.84 
13382.52 

14.599.08 
14,599.08 

38,930.88 
171,944.64 
210875.52 

3.244.24 
26,359.45 
10. 138.24 
8.2 11.96 

871,889.02 
993 ,547.96 

1,913.390.87 
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No. I T.S I \VOI'k descri Hion Vnit u:mtih' Vni t price Total 
LEVEL J UNCTIO N. c lass 2 

11.010209 
11.01 02 10 
11.01.02 II I 

124 I¢ 60 x 23 00 mm pes 

IdJ 60 x 3000 mm pes. 
j d;J 60 x 4000 mill pes. 

4 
2 
8 

1.622. 12 
2.02765 
2.737.32 

6.488.48 
4,055.30 

21 ,898.56 
LEVEL JUNCTIO N. class 2 32,442.34 

RELOCATION OF M-1. class 2 
II 01 02 12 124 )60x 3000 mm pes. 2 2.027.65 4,055 30 

RELOCATION OF M-I class 2 4.055.30 
RELOCATION OF R-214 . class 2 

11.01 02 13 
II 01.02 14 I 12.4 Ilb 60 '\: 3000 mm pes 

lib 60 x 4000 mOl pes. 
2 
2 

2.02765 
2,281. 10 I 

4.055 30 
4,56220 

RELOCATION OF R-214 class 2 8.617.50 
LOCAL ROADS. class 2 

II 01.02. 15 124 Si 'n suppon mounted to brid 'e wall pes. 6 10.138.25 60.829.50 
LOCAL ROADS. class 2 60.829.50 

11.01.03 124 I ~ounung of a ll delivered elements except non-Slandard boards and 
porta ls 

I IWorkin r. hours of two 5-m cn crews day I I I 10 1,382.44 10 1.38244 
Mounting of all deli vered clemen ts 101.382.44 

SUMMARY ELEMENTS OF TRAFFIC SIGNS AND SIGNALS 
OPEN SECTION - TOTAL ELEMENTS OF TRAFFIC SIGNS AND SIGNALS 605253 .23 
INTERCHANGE - TOTAL ELEMENTS OF TRAFFIC SIGNS AND SIGNALS 4.249.242.54 
LEVEL JUNCTION - TOTAL ELEMENTS OF TRAFFIC SIGNS AND SIGNALS 5 19686.35 
RELOCATION OF M-I - TOTAL ELEME1HS OF TRAFFIC SIGNS AND SIGNALS 34.470.02 
R-214 - TOTAL ELEME NTS OF TRAFFIC SIGNS AND SIGNALS 22.000.02 
LOCAL ROADS - TOTAL ELEMENTS OF TRAFFIC SIGNS AND SIGNALS 75428.58 
MountmQ of al l delIvered elements 101 382.44 

TOTAL ELEMENTS OF TRAFFIC SIGNS AND SIGNALS 5,607;463.18 I 
ELEMENTS OF ROAD MARKINGS 

No T .5 W ork descrioti on Unit uantity Unitorice Total 
11.02. I ELEMENTS OF ROAD MARKINGS 

OPEN SECTION 

11.02.01. 

11 .02.02. 

11 .02.03 . 

12 5 con tinuous line (0.20m) m 2 1.680.00 1.0 13.82 1,703,2 17.60 

vibro cont in uous lin e (0.20m) m 
, 

1,680.00 1.622.12 2.725. 161.60 
broken line, type C (O.2m) 

6· 1201 01 2 560.00 1.01382 567.739.20 
OPEN SECTION 4.996.1 18.40 

INTERCHA NGE 

11.02.04 

11.0205. 

11.0206. 

11.0207. 

11.02.11. 

12.5 con tinuous line (0.2001) 01 
2 1.040.40 1.013.82 1.054 .77833 

wide broken line, type B (O.3m) 
3-3m m' 43.20 1,2 1659 52,556.69 

short broken line, type A (O.ISm) 
I - 1m m' 4.00 1,2 16.59 4,866.36 

slan ted limit lines and limit lines m 2 2.211.03 1,0 13.82 2.241.589.37 
sou nd strio m 54.00 1.2 16.59 65,695.86 

INTERCHANGE 341"<) 486,6 1 
LEVEL JUNCTION. class 2 

11 .02.09. 

11.02.10. 

11.02.11. 

11.02.12. 

11.02. 13. 

11.02.14. 

12.5 continuous edge line nt 
, 

209.1 I 216.59 254388.97 

cross road markings nt 
, 

6.6 1.216.59 8,029.49 

arrows m 
, 

57.0 1.216.59 69.345.63 

traffic direction fi elds m' 271.0 1,2 16.59 329.695.89 

line 1· lm m 
, 

4.8 1,2 16.59 5,839.63 

line 3·3m m' 3.6 1,216.59 4.379.72 

LEVEL JUNCTION. class 2 671679.34 
RELOCATION OF M-I class 2 

11.02. 15. 

11.02. 16. 

11.02.17. 

12.5 continuous edge line nt ' 426.6 I 216.59 5 18,997.29 

warning line 
10-5m m' 27.0 1,2 16.59 32,847.93 

broken line, type C (0.15m) 

5- IOm m 
, 

36.0 1,2 16.59 43,797.24 

RELOCATION OF M-I class 2 S9-S 642.46 

RELOCATION OF R-214. class 2 
11.02 Ill. 

11.02. 19. 

11.02.20. 

12.5 

12.5 

con ti nuous edge line m' 126.2 1216.59 153,582.32 

continuous lane line m' 63 .1 1,2 16.59 76.791. 16 

Mounting of all deli vered elements except non-standard boards and 

portals 
W orkin. hours for two 5-ma n tea ms dav 4 10 1,382.44 405.529.76 

RELOCATION OF R-214 . class 2 635903.24 

ELEMENTS OF ROAD MARKINGS 
OPEN SECTION - TOTAL ELEMENTS OF ROAD MARKINGS 4,996,11840 

INTERCHANGE - TOTAL ELEMENTS OF ROAD MARKI NGS 34 19.486.61 

LEVEL JUNCTION - TOTAL ELEMENTS OF ROAD MARKINGS 671679,34 

RELOCATION OF M-I - TOTAL ELEMENTS OF ROAD MARKINGS 595642.46 

R-2 14 - TOTAL ELEMENTS OF ROAD MARKINGS !: .635903 .24 

TOTAL ELEMENTS OF ROAD MARKINGS 10,318,830.06 I 

I 
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TRAfFIC E UIPMENT - dcli\'cnr + full installation 
No. T,S Work d('sni )lion Unit pl"ice TOlal 

11.03, TRAFFIC EQ U rP I\,I ENT - dc li,'cl'Y + rull ins tallatio n 

OPEN SECTION 

II 3.01 12.6 Double sided distance barrier 

H2W7 assemb ly-type m 48 5,880. 19 282,249 12 

11.3 02. Single sided distance barrier 
H1W4· on the road 424 4,055.30 1,719.447.20 

11.3 03 . Si ngle sided distance barrier 
HIW 5 7172 3.244.24 23,267.689,28 

11.3 .04. Single sided distance barrier 
H2W4 m 2250 5,373 .27 12.089,857.50 

11.3 05. Single sided distance barrier 
H2W4· on the stru cture 4096 8,2 11. 98 33,636,27008 

11.3 .06. Si n ·Ie sided barrier 16 3,345.62 53,529.92 

II 307. Single sided distance barrier 
H1WS-H2W4 crossing pcs. 28 11 , 152.07 3 12,257.96 

II 3.08. Direction si 'n pcs. 34 3.345.62 113,751.08 
11.3 .09. Relroreflectin. st ud on SafelY barrier pcs. 500 405.53 202,765 .00 

11.3 .10. Oblique cndi n 'of single-sided distance barner. 12m pes, 18 4,055.30 72,995.40 

OPEN SECTION 7 1,750.812.54 

INTERCHANGE 

11.3 .13 . 12.6 Si ngle sided barrier 
N2W4 m 3076 2.433 .18 7,484,461.68 

11.3 .14. Single sided distance barrier 
HI W4· on the road m 444 4,055 .30 1,800,553 .20 

11.3 .15. Single sided distance barrier 
HIW5 92 3,244.24 298.470.08 

11.3 .16. Si ngle sided distance barrier 
HIW4-N2W4 crossin· II 152.07 44,608.28 

11.3 . 17. Single sided distance barrier 
HIW5-N2W4 crossing m 13, 179.72 26,359.44 

11.3 .111. Oblique ending ofsin~le-sided distance barrier, 12m m 4,055.30 16,221.20 

II 3.19. Oblique endi nR ofs ingle-sided barrier, 12m m 4,055,30 20,27650 

11.3 .20. Direction 51 ~n pes. 16 3,345.62 53 ,529.92 

11. 3.2\. Retroreflecting stud on safety barrier pes. 307 405.53 124.497.71 

11.3 .22 Absorber pes. 4,055.30 8, II 060J b

fINTERCHANGE 9.877088.6 1 ,;~ 

LEVEL JUNCTIO N ~ 
11 .3.23 . I 12.6 TSin Ie sided barrier N2W4 m 596 2,433 . 18 1,450,175.28 

11 .3,24, Obli que endin' of sin ·Ie-sided barrier, 12m pieces 4 3,345.62 13,382.48 

11 .3.25. Direction sign l Des. 16 3345,62 53.529 .92 

11 .3.26. Retrorefleclin ' stud on safety barner pes. 44 405.53 17,843 .32 

LEVEL JUNCTION 1.534931.00 
RELOCATION OF M-I 

11 .3.27. 

1 
12,6 Si ngle sided barrier HI W5 J In J 1420 J 3,244.24 4,606,820.80 

11.3 .211. Directio n sign pcs 29 3,345 .62 97,022.98 

11.3.29. Rctroreflecting stud on safety barrier pcs . 60 405.53 24,331.80 

RELOCATION OF M·I 4728 1l5.5§.] 
RELOCAllON OF R-214 

11.330. 12.6 Single sided distance barrier 
HIW5 T11 704 3.244.24 2,283,944.96 

11.3 .31. Single sided distance barrier 
H2W4 88 5,373.27 472,847.76 

11.3 .32. Single sided distance barrier 
H2W4· on the road 224 8,211.98 1,839 483.52 

11.3 ,33 , Single si ded distance barrier 
HIW5-H2W4 crossing m 13, 179.72 52.7 18.88 

11.3 .34. Oblique ending ofs in Ie-sided barrier, 12m pieces 3,345,62 3,345.62 

11.3.35. Direction si 'n pes . 3,345.62 6,691.24 

11.3 .36. Retrorefl ecting stud on safety barrier pes. 85 405.53 34,334.87 

RELOCATION OF R·214 4,693.366,85 
LOCAL ROADS 

11.3 .37. 12.6 Single sided dista nce barrier 
E~ 

N2W4 807,815.76 [11.3.3 11. Retroreflecting stud 011 safety barrier 11 .2 19.66 
819,035.42 " 

SUMMARY TRAFFIC EQUlPMENT - delivery + full installation 

OPEN SECTION - TOTAL ELEMENTS OF TRAFFIC EOUIPMENT 717$0.812.54 

INTERCHANGE· TOTAL ELEMENTS OF TRAFFlC EQUIPMENT 9.877.088.61 

LEVEL JUNCTION - TOTAL ELEMENTS OF TRAFFIC E UlPMENT 1.534931,00 

RELOCATION OF M·I - TOTAL ELEMENTS OF TRAFFIC EQUIPMENT 4728175.58 

R-21 4 - TOTAL ELEMENTS OF TRAFFIC E UIPMENT 4693,366.85 

LOCAL ROADS - TOTAL ELEMENTS OF TRAFFIC EQUIPMENT 819035.42 

TOTA.L TRAFFIC EQU[PM:ENT - dclh·tr')' + full installation 93,403,410.01 

II . Summ,u"V ­ Tnl.ffic-t~chnical and se ."Vic~ ~QuiDment for· .·oads 

11 .01 .0 1. TRAFFIC SIGNS AN D SIGNALS 5,607,463.18 
11.01.02, ROAD MARKJ NGS 10,318 830.06 

11.01.03 . ELEMENTS OF TRAFFlC E UlPMENT 93,403,410.0 I 

SUB-TOTAL 109,329,703.24 
Unforeseen work 5% of sub-total 5 466,485.16 

Total Traffic-teclmical and service eouinment for roud;:ill. : 1 t 4,796,188.40 
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12. TECII NICAL INf'RA STRUCruRE 
DESIGN OF LI GHTING SYSTUI AT " PREDEJANE" GRADE·SEPARATE D JUNCTION AND POWI::R SU PPLY TO TOLL STATIONS 

Hell) No. T.S. \\'or'k O(,SCI'ip l ion 	 Unil Quanfi tv Unit Price Total 
1.1.01.00 IPU BLI C LI G HTI NG SYSTEM AT "PREDEJANE" INTERCI1ANGE 

C IVIL \"· Vf'\n.~ 

I 10101 16556 !construction of foundation for public IIglliing pole. The foundation IS 


of pns01atlc shape wlIh base of I 2 o1x 1.2 01 10 size embedded to a 

depth of 1.2 m. as shown on the drawlIlg. The item mcludes: earth 


exc.avation, placing formwork, laying 070 111111 pipe for cable routmg. 

fixmg anchors for pole planting and sealing with concrete, class MB20. 

All materials and work mcluded 


com~lete 32 53.387.99 1.708.415.68 
I 10102 16.5.5.6 IConstructlon of foundation for public lighting pole. The foundation is 


of pnsmallc shape wilh base of 0.9 O1xO.9 m in size embedded to a 

depth of 1 Ill. as ShO\VTl on the drawing. The item includes: earth 

cxcav~1I10n , placLng formwork , laymg 070 mm pipe for cable routmg, 


fixing anchors for po le planting and scaling with concrete, class MB20. 


~lllllaledals acd ~!l,d' im:llided 
 com~lete 77 43.735.46 3.367.630.42 
1.1 01.03 16.5.5.2. (Excavation ofOA III wide and 0.8 m deep cable trench for laying one 

low· voltage cable line. Trench shall be filled with fine grained earth 
{sand) and ~ckfjlled earth C21ll~acl ed and leveled m' 3316 739.17 2,45 1.087. 72 

I 10104 165.5.2. IExcavallon of 0.5 m wide and 0 8 m deep cab le trench for laying one 

low.voltage cab le line. Trench sha ll be filled with fine grained earth 
{sand} and backfilled earth collll2acled and leveled. Ill' 363 828.57 300.770.91 

1.1 01 05 16.5.5.2. I Excavation of 0.6 m wide and 0.8 III deep cable trench for laying three 
low.voltage cab le line. Trench shall be filled with fine grained earth 

(s.1ndl and backfilled ~rth compacted and leveleQ . m' 175 876.50 153,387.50 
1.10106 16.5.5.2. IExc.wation of 0.75 III wide and 0.8 III deep cab le trench for laymg four 

low·vohage cab le Ime Trench shall be filled wi th fine grained earth 
I' Sand} j!nd backfilled earth £2nll!i!qed and leveled m' 30 917.97 27.539.10 

I 1.01 07 I 1 01.07 
For deve loped land: delivery and placing of markers for cab le roule, 

cable conduLts and crossing points with underground installations 


~s. 5,165.89 25.829.45 
1.1 01 08 I 1.01.08 

For undeveloped la nd: delivery and placmg 0 markers or cable route. 


cable condUI ts and crossing points wi th underground installations. 
 I pcs I 98 1 4.624.88 453.238.24 
1.1 01 09 1.1.01.09 Deliverv and lavin' of PVC pipe. F 2x II 0 mm 	 on' 105 8 15.67 85.645.35 

78.348.48 
I 1.0111 
1.1.01 10 I 1.01.10 Dellverv and lavin' of PVC Dioe F 4x II 0 mm L m' 48 1.63226 

17.135.51 
TOTAL CIVIL WORKS: 

I 1.01.11 Deliverv and layin I of PVC oioe. F 6x II 0 mill 	 m' 7 2,447.93 
8.669.028.36 

ELECl'RICAL AND INSTALLATION WORKS 

1.1.03 	12 16.5.5.6 IDelivery and erection of 13 m hIgh pubhc lighting pole. Outer and LOner 

surfaces of the pole are ga lva ni z.ed and the pole is provided with an ti · 

vandal lock. The item includes delivery and installation of connectmg 
gears wi th 6 A fuses. one for each lumina ire. including other electrical 

and installation material required for connecting the connecting gea r 
equipmenl Delivery and drawing ofPP oo·y 3x2 5 mm2 + 2.5 mm2 
feeder cables through the pole to each luminai re as well as connecting 

of cable ends. 

The item a lso includes delivery and placing of rubber pad for po le 

leve ling. The rubber pad shall be placed between the anchor plate and 


pole foundation and it wi ll serve as a buffer between metal and concrete 


surfaces. The pad surface is grooved to enable water runoff. Poles on 


the bridge over the JU2m Morava RIver sha ll be anchored on already 

prepared anchors on the brackelS 

All materials and work included. 


~cs . 56 193.354.76 10.827.866.56 
1.1.03. 13 16.5.5.6 IDelivery and erection of 9 m high public lighting pole Outer and inner 

surfaces of the pole are galvanized and the pole is provided with anti· 
vandal lock The item includes delivery and installation of connecting 
gears with 6 A fuses. one for each luminaire. including other electrical 

and necessary installation material to connect equipment in the 
connecting gear. Delivery and drawmg of PP OO~Y 3x2.5 mm2 + 2.5 
mOl2 feeder cables through the pole to each luminaire as well as 
rnnnr-rt;nu nf r~h lp pnri .. 


The item also includes delivery and placing of rubber pad for pole 

leveling. The rubber pad shall be placed between the ancho r plate and 


pole foundation and it will serve as a buffer between metal and concrete 

surfaces . The pad surface is grooved to enable water runoff. Poles on 

overpasses above the Juina Morava River shall be anchored on already 


prepared anchors on the overpass structu re. 


All materia ls and work included. 

84 157305.92 13.213.697.28 pcs 

1.1.03 .14 Delivery of 1.5 m long a rm and its mounting on a public lighting pole. 


All materials and work included. 

1.1.03 .14 

1.097.268.65 pes. 29 37.836.85 
1.1.03.15 Delivery of 1.5 m long double arm and its mounting on a public lighting 1.1.03 .15 

pes. 19 52.852.51 1.004.197.69 o le. All materials and work included. 
Delivery of support for two luminaires and its mounting onlo public 


lighting po le. 


All malerial~ a nd work in~lud~d . pes. 


1.1.03.16 1.1.03.16 

18,590.78 148.726.24 

1.1.03.17 1.1.03.17 	 Delivery of suppon fortwo luminaires and 1Is mounllnS onlo public I 
lighting pole. 

All malerials and work iJlcJud~d ____ Qcs. 18,590.78 148.726.24 
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I/)r 1 1'ne.,, 1 nt/V 

IIc-nlNo. Work I)('sni )lion Unit Total 
1.1 03 18 Dehvery of luminaires wlIh adequate Na 250 W bulb and control gear 

(impedance bonds have double power ratmg) and their Illounllng Onto 

galvanized steel pole 2cs 38 66,974 .17 2,545,01846 
1.1 03 19 I 1.03 .19 IDellvery of luminaIres with adequate Na 250 W bulb and control gear 

(impedance bonds have double power rating) and their mounting onto 

I'alvanizcd stcell2:Qle pes. 29 66,974.17 1,942,250.93 
1.1 03 ,20 1.1.03 ,20 IDchvery of luminaires with adequate Na 150 W bulb and control gear 

(impedance bonds have double power rating) and their mounting onto 

galvanized stcell2.Qle pes 76 57,321.63 4,356.44388 
1.1 03.21 1.1.03 .21 IDelivery of luminaires wilh adequate Na 150 W bulb and control gear 

(impedance bonds have double power rating) and their mounting onto 

I'alvanized st~el ~Ie. ECs. 16 57,321 63 917,146.08 
1.1.03.22 1.1.03 .22 I Dclivcry of luminaires with adequate Na 250 W bulb and control gear 

(impedance bonds have double power rating) and their mounting onto 

!.;alv1!nized steell2ole. ECs. 16 66.974. 17 1,071,58672 
1.1.0323 16.5.3 . IDelivery of outdoor distribution cabinet for public lighting RO-JO-J 

made of polyester and equipped with door and lock and its mounting on 

concrete base at height of 0.2 m above ground level. The item includes 

deli very and casting of concrete base for distribution cabinet . The 

distribution cabinet consists of three compartments for installation of 

the following equipment: 

- I Single-pole tWO-pOSH ion change over switch , 16 A 

- 2 s1l1glc-pole, three-position change over switches, 16 A 

- I contactor, 500 V, 63 A 

- I TIppie con trol contactor - alternatively FOREL 

- I bulb, 60 W, 220 Y 
- 3 fuses, NY-O 250/50 A 

- 4 three-polc safety statTs, NV-O I 25/3x25 A 

- I direct electricity meter - metering group 10-60 A 

- 3 au tomatic fuses. lOA 

- sl11311 electrical and installation materials for connecting the bus burs 

to guard and neutral rails, etc 

The item mcludes installation and connection of all equipment in 

distribution cabinet. functionaltcsting and putting into operation. All 
cl;3I':=l:i:ilh: :ilcd lI'ed' iccilld.:=d comElete 239,355.66 478,711.32 

1.1.03.24 165.5.2 IPlacing of potential barrier around the standalone distribution cabinet. 

The barrier shall be made of galvanized strip FeZn 25x4 mm buried 

into a trench around the distribution cabinet foundation and connected 

to common earth electrode for outdoor lighting system. Civil works 

included. 
com~lete 37,120.73 74,241.46 

1.1 03.25 16.5.5.2 IDeli very. laying into excavated trench or cable condUit and connection 

of I kV. PPOD-A. 4x35 mm 2 + 2.5 nun2 feeder cables for outdoor 

lighting system from ROJO-I and ROJO-2 (distribution cabinets for 

public lighting system) to lighting poles according to in/out principle. 

The item also includes procurement and placing of PVC warning tape 

at depth of 0.5 m from the cable. Procurement and fitting of lead clamps 

with impressed cable characteristics. type, voltage. section and year of 

cable laying. Marks shall be placed at both ends of hard plastic 

(~uvidurt) pipes and in cable trench at every 5 m of cable len&rth . All 

materials and work included. 5,567,235.84 

1.1.03.26 16.1.2.2. Delivery. laying into excavated trench or cable conduit and connecting 
16.1.2.3 . 

PPOO-A 4x70 mm 2 cab le from low-voltage switchgear in pole-mounted 

transfomler station 10/0.4 to distribution cabinet for outdoor lighting 

ROJO-\ and ROJO-2. The item includes procurement and laying of2 

PVC warning tapes - first tape at depth of 0.3 III from the cable and the 

other tape at 0.5 m from the cable. Procurement and fitting of lead 

clamps with impressed cable characteristics: type, Vo ltage, section and 

year of cable laying. Marks shall be placed at both ends of hard plastic 

(Juvidur') pipes and in cable trench at every 5 m of cable length. All 

Imaterials and work included. m' 775 1,924.43 1,491,433 .25 

1.1.03.27 1.1.03 .27 
Procurement, delivery and placing of FeZn 25x4 mm galvanized strip 

for safety earthing in the same trench in parallel with the cable. 

All metal poles for outdoor lighting and distribution cabinets ROJO-\ 

and ROJO-2 shall be connected to the strip . 

"" 5085 584 .33 2,971 ,318.05 

1.1.03.28 1.1.03 .28 IProcuremem, delivery and fitting ofSRPS N.B4 936 cross member into 

its housing (K-U-K) which will be than grou ted with bitumen. Housing 

shall be placed nex.t to each pole at point of earthing strip detaching and 

joining. 
160,294.40 

48016 163.05 
SUNDRIES 

1.1.03 .29 16,5,5,7 IGeodetic survey of cable lines and entering of underground 

installations into the cadastral plan. Control of perfomled works, 

carrying out all required tests and issuing relevant certificates and 

InLlllin !.! i lumpsum 853,372.91 

TOTAL SUNDRIES: 853;3'72,91 

PUBLIC LIGHTING SYSTEM AT "PREDEJANE INTERCHANGE": , >S7,538,~.32 
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UenlNo. T.5. \\'OI'k DesCI'illlion Unil u;mlilv Unil Pdce Tot.,1 

1.1.02.00 

I I 02.01 

1 1.0202 

I I 02.03 

16.1.22 

I 1.0202 

16 I 23. 

IkV FEEDER CABLE FOIlI'OWER SUI'I'LYTO TOLL STATION 
CIVIL WORKS 

Excava tion of80 cm deep and 40 cm WId e trench for la ymy of 1 kV 

cable Filling of trench with finc-gra med earth (sand) in 20 em th ick 

layer Trench backfill ing including earth compa ctio n and leveling 
m' 10 739.17 7.391.70 

For developed land: delivery a nd placi ng of markers for cab le route. 
cable conduits a nd crossing points with underground 1I1 5\3I1allons. 

pc. 5.042.39 15,127.17 
Deliverv and lavi ng of hard plastic ( ',uvidl~es. F 4xliO mm 01' 3.504.15 28.033.20 

TOTAL CIVIL WORKS: 50,552.07 

I 1.02.04 161.22 
16 I 2.3 

I: LECTRICAL Al'<D INSTALLATION WORKS 

Delivery, laYing into exc.1Vated trench or cable condUit and connecting 
of I kV. PPOO-A 4x70 mm2 cable The ilcm also mcludes procuremen t 

and placing of PVC warning tape at depth 0(0.5 III frol11 the cable. 

Proc urement and fitting of lead clamps with impressed cab le 
characteri stI cs: type. volta ge. secti on and year of ca ble laying. Marks 

sha ll be placed at both ends of hard plasti c Ouvidur') pipes in cable 
trench at every 5 m of cable length . All materia ls and work included. 
Cable sha ll be laid from 10/04 kV pole-mounted transformer station to 

cab le tennmatlOn box in the toll st3ti on service building m' 38 1.924.43 73. 128.34 
TOTAL ELECTRICAL AND INSTALLATION WORKS: 73.128.:W 

1.1 0205 16 1.2.6. 
16 I 2.7 

SUNDR IES 
Geodetic survey of cable hnes and entering of underground 
1Osta l1 a1 ions 1OtO the cadastral plan Comro l of perfomled works, 
carrymg out a ll required testS and Issuing relevant certifi cates and 

lou ttin1! 1OtO oocra tion I lump sum 938.7 10.20 938,710.20 

TOTAL SUNDR IES: 938,710.20 

TOTAL IkV FEEDER CABLE FOR POWER SUPPLY TO TOLL STATION: 1,062,390.61 

SUMMARY DESIGN OF LIGHTING SYSTEM AT "PREDEJANE" GRADE-SEPARATED JUNCTION AND POWER SUPPLY TO TOLL STATIONS 
1.1.01.00 PUBLIC LIGHTI NG SYSTEM AT "PREDEJANE" INTERCHANGE 57.538.564.32 
1.1.02.00 IkV FEEDER CABLE FOR POWER SUPPLY TO TOLL STATION 1.D62,390.61 

TOTAL DESIGN OF LIGHTING SYSTEM AT "PREDEJANE" GIlADE-SEPARATED JUNCTION AND POWER SUPPLY TO TOLL STATIONS 58600,954.93 

10 kV. Alit 3.50/8 mm2 OVERHEAD FEEDER CABLE 
10/0.4 kV. 100 kVA MTS AT " PREI>EJANE" INTERCHANGE 

Item No, T.S, \\'OI'k Des(Tiption Unit uantilY Unit PI-ice Total 
01.01.00 110 kYo Aile 3.5018 ",",2 OVERHEAD FEEDER CABLE 

C IVIL WORKS 

0 1 01. 01 16.22. Constructi on of rei nforced concrete block foundati on for the new mast 

1211600. Fo undati on sha ll be of pri smatic shape with a square base. 0.9 
III x 09 m. embedding depth 2 2 III The item Includes. ea rth 

excavation, placing formwork, fixing rebars. constructi on offine­
grai ned sand base and sca ling with co ncrete, class M.B 20. All malerials 

nd work included I cornP!ete 15 5.8 15.61 155.8 15.61 
01.01.02 16.2.2. Construction of reinforced concrete block foundati on for the new mast 

121 1000. Foundation shal l be of pri smatic shape with a square base. 0 .8 

rn x 0.8 In, embedding depth 2.2 Ill . Foundation appearance is shown on 

th e separate drawing. The item includes: earth excavati on. placing 
fomlwo rk, fixing rebars. constructi on offin e-grained sand base and 

sea ling with concrete. class MB20. All materia ls and work included. 
co~ele 127.751.09 127.75 1.09 

TOTAL CIVIL WORKS: 283;566.70 

ELEcrRICALAND INSTALLATION WORKS 

0 1.01.03 16.2.2. Del ivery and planting of new terminal mast 1211600 of reinforced 

concrete. 
All materials and wor.k included pc. 640.245.81 640.245.81 

0 1.01.04 16.2.2. Delivery and erecti on of new a ngle tension tower 121 1000 of reinforced 

concrete. 
All materials and work included. pc. 555,396.99 555,396.99 

01.01.05 16.2.4.8. Installation of earth electrode for th e mast. The item includes earth 

excava tion, procurcmem and ins tallatloll of010 mm earth electrode of 
ga lvanized iron. The earth electrode sha ll have two rings: one ring will 
be placed at depth of 0.5 m and at distance of 1 111 from th e mast edge 
while the other ring I,.VjII be placed at depth of 0.8-1 III and at distance of' 

minimum 2 m from th e mast edge, as shown on the drawing. All 
co1!!2.!ete 37.658.97 75,317.94 

0 1.0 1.06 16.2.4 .8. The follol,.Vjng equipment shall be delivered and mounted onto newly 

16.2.4.5. des igned mast 1211600 (I' ) to be planted on the transm iss ion line 

roule: 
- to p concrete canti lever for horizontal arrangement of conductors, 
whI ch shaH support s ing le tension str ing insulators. 6 pes. 

- spur cantilever 
- 10 kV double tension ins ulator string for spur line feeding 10/0.4 kV 
MTS (mast transformer stati on) - 3 pes. 

Other accessories necessa ry for fixing the equipment. The item also 
includes COllnectlon of the existillg A.II<: condu ctors to newly desi gned 

mast. 
All materials and work included. 

complete 248,949.20 248,949.20 
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Ilem No. 
01 01 07 

01 01.08 

0101.09 

01.01.10 

01.02.00 

01.02.01 

01.02.02 

01.02.03 

01.02.04 

01.02.05 

01.02.06 

01.02.07 
01.02.08 

01.02.09 

01.02.10 

01.02.11 

01.02.12 

01.02. 13 

T .S. 
16248. 

162.45. 

01 01.08 

0101.09 

01 01.10 

WOI'k DesCIiI!!ioll 
The followmg equipment shall be delivered and mounted onto newly 
designed mast 12/ 1000 (2' ). 

- COil crete cantilever for tensioning of conductors 
- 10 kY double tension insulator stflng - 3 pcs 

- 10 kY single tension insulator string - 3 pcs . 

Other accessories necessary for fixing the equipment 
\111 

DelJvery and mounting of AlIt 3x50/8mm2 strand - spur Ime from the 

existing overhead line via mast inserted into the very route 10 10/0.4 kY 
MTS at "Predejane interchange". 
All materials and work included. 

Unit 

complete 

TOTA L ELECTR ICA L AND INSTALLATION WOR KS : 

ISUNDRIES 

IControl of performed works and putting into operation. -I· lump sum 

j?witching off the voltage and safeguarding the site. lump sum 

TOTAL SUNDRIES: 

TOTAL 10 kV, .-\IIt 3,50/8 mm' OVERHEAD FEEDER CABLE: 

10/0.4 kV. 100 kVA MTS AT "PREDEJANE" INTERCHANGE 
16.2.2 IClVlL WORKS 

16.2.2 

16.2.2 

16.2.2 

01.02.04 

01.02.05 

01.02.06 

01.02.07 
01.02.08 

01.02.09 

01.02.10 

01.02.11 

01.02.12 

01.02. 13 

l.onstruction of reinforced concrete block foundation for the new mast 
11 / 1600. Foundation shall be of prismatic shape with a square base. 
I .Zx 1.2x2.0 m. The item includes: eanh excavation, placing formwork, 

fixing rebars, construction offlne-gramed sand base, sealing with 
concrete, class MB20 and laying 060 mm plastic pipes for cables and 

eanhing st rip. All materials and work included. 

Excavation of eanh to place safety earth electrode, backfilling and 
compaction of earth in 15 em thick layers. 
Procurement, transport and planting of reinforced concrete mast, II m 

high (9 m above the foundation level). 1600 daN peak force with all 
necessary supporting cantilcvers for MTS equipment (100 kYA output 

power) and suitable top concrete tension cantilever for AlIt 3x50/8 

mm 2 strands. 
II materials and work inc1ue 

complete 

m' 

pc. 

TOTAL CIVIL WORKS: 

ELECTRICAL AND INSTALLATION WORKS 

Delivery and jnstallation of three-pole switch disconnector with 

liuhlninl! arresters. I con..!£!cte 
De livery, installation and connection of outdoor 10/0.4 kV, 100 kVA 

transformers with reduced power losses. complete 
Installation of single-pole base for high-voltage fuse on isolators 
located on the primary transformer side. pcs. 
Delivery and installation ofhjg!l-voltal..!.e 10 kY. 16 A fusc-link. pCS. 
Installauon and connection of bus bars Cu 013 mm {connection 
between the switch disconnector and transformel"l_ _ _J .~9!!l_pJete 
Delivery and laying of prOD 3x95+50 111m2 

, I kV cable line to conneCt 
power transformer and low-voltage distribution cabinet including 
connection of the line ends. 
Delivery and installation of low-voltage lightning arreS ler, 500 Y, 5 kA 

Delivery and mounting of outdoor low-voltage distribution cabinet 

made of polyester, IP54 protection class , for the following equipment: 
- low-voltage copper bus bars, 30 mOl x 5 mm, 
- three-pole swi tch, 250 A, 400 V with electromagnetic and thermal 

releases, 
- 3 measuring currenttransfonncrs, 150/SAfA 
-3 ammeters with maxigraph, 0-6 A 

-3 low-voltage terminals via three-pole disconnecting fusc bars, 400 A, 
- bases for 250 A nominal current with 80 A fuse-links - 9 pcs. 

-I socket with safety contact, lOA, 250 V, 
- 6 A fuse-link for ammeters and bulb - 4 pcs. 
- lOA fusc-link for socket - I pc. 
-\ light sv.ritch, lOA and I light fitting with 60 W bulb, 

- hardv.rare and electric bonds -1 set 

- other non-specified small materials 

Installation of common eanh electrode for MTS. The earth electrode 

shall be installed in the form of two concentric contours made of copper 

wire, 35 mm2 minimum section. around MTS foundation. They shall be 
placed in earth according to drawings in graphical documentation. 
Probes (ga lvanized iron pipes, 2.5" diameter, 3 m long) sha ll be placed 
in apexes of externa l contour. 

m' 

pes . 

complete 

con]£!ete 
TOTAL ELECTRICAL AND INSTALLATION WORKS: 

SUNDRIES 
Making necessary connections, non-specified small materials, all 
necessary tests and measurements in the transformer station and issuing 
relevant test certificates. Technical inspection and putting transformer 

l"lalion inlO nneralinn lump sum 
TOTAL SUNDRIES' 

TOTAL 10/0.4 kV,lOO kVA MTS: 

uanlily Un il PI'ice 

179.470.89 

120 1.859.90 

855.051.25 

436.463.41 

806.787.68 

6.5 2.651.62 

1.468.962.50 

138.238.65 

1.104.715.66 

20.020.27 
8.640.55 

53,387.99 

9.831.33 

38.254.37 

610.454. 12 

127.155.71 

158.022.05 

Tolal 

179.470.89 

223.18800 

1,922,568.83 

855.051.25 

436,463.41 

1,291,514.66 

3,497,650.19 

806.787.68 

17,235.53 

1.468.962.50 

2,292,985.71 

138.238 .65 

1,104.715.66 

60.060.81 
25.921.65 

53,387.99 

49. 156.65 

114.763 . 11 

610.454 .12 

127.155.7 1 

2,283,8S4.35 

158.022.05 

158,022.05 

4,734,862.11 
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SUMMARY 10 kV, AIIC 3,50/800ln2 OVERHEAD FEEDER CAB LE alld 10/0.4 kV. 100 kVA MTS AT "PREDEJANE" INTEROIANGE 

010100 10 kV. Ali t h50/8 1111112 OVERHEAD FEEDER CABLE 
0 1 020010/0.4kV. IOOkVAMTSAT"PREDEJANE"INTERCfIA NGE 

TOTA l . ](I kl~ AII C3x5fJI H m",l OVERHEAIJ FEEIJER C4 lil.Enni/-jOI O.4 kV, IOfJ kVA MTS AT "PREIJEJAN£.. Il\'TERCHANCr'l:...· 

3,497.650.19 
4.734,862.11 
8,232,5 12.30 

Overhead l ow-voll~ 1)(' lwol'k 
Ilem No. T .S. \Vol'k Descl'jPlion Unit Unil Pl'ice ~ Total 
01.00.00 

0 1.01.00 

0 1 010 1 

0101 02 

0101.01 

162.2. 

Ovel'hc;td low-voh~ g~ IH. for 11 0w('r supply to Bunavejsko selllen)('ni fl'om km 882+471 ·twOI'k, 1 kV, Aile 4x3S/611un2 

to km 883+5 16 of the highway 

Civil wOl'ks 

Di smant lin g of the eX isting mast of low-voltage network and transport 

to the nearest \ ....arehousc as directed by th e Investor (up to distance of 5 

knlL pcs. 24 20,73548 497.651 52 
Construction of reinforced concrete block foundation for the new mast 
9/ 1000 Foundati on sha ll be of prismatic shape with a squa re base, 0.9 

m x 09111. embeddmg depth 1 8 m. nle item includes ' eanh 
excavation. placing formwork and sea ling with concrete. class MBZO 
1\11 materials. and work included I complete 47 ,5 49.29 95.098.58 

TOTAL C IVI L WORKS: 592,750.10 

01.02.00 

01.02.0 1 

01.0202 

0 1 0203 

0 1 0205 

01.02.06 

0 1. 02.07 

01.0201 

16.2.2 

16.24.8 

1624.5 

162.4 8. 

0 1. 02.06 

0 1.0207 

Electl"ical a nd installation ,,'orks ----, 
Dlsma ntlmg of the eX is ting mast eqUlpment and Alit conductor as well 
as transport to the nearest warehouse as directed by the In ves tor (up to 
di stan ce of 5 km) complete 24 27.172.34 652,136161 
Deli very and erection of new reinforced concrete terminal mast 9/ 1000 
accordmg to the supplier's design. The mast shall be delivered together 

with sui table can tilever for honzontal arrangement of conductors 

including a ll needed supports for equipment to be mounted onto mast. 
All materia ls and work included 

-.EC 152,777.82 152,777.82 
The fo llowing eq uip ment shall be delivered and mounted on lo new 

reinforced concrete terminal s teel latti ce mast 9/1000: 

- si ngle tension insulator string with long rod Insulators, 10 kV - 3 pes . 

The item a lso includes equipment supports and accessories necessary 
for fi xi ng eq uipment to suppo rt s. All materia ls a nd work mcludcd. 

comp lete 52,852.5 1 52.852.5 1 
Insta llati on of eanh electrode for the mast, The Item includes earth 
excava ti on. procurement and installation of0 1 0 mill earth electrode of 
galvanized iron. The ea rth electrode shall have two rings: one ring will 

be placed at depth of 0 .5 m and at di stance of I m from th e mast edge 
while the other ring will be placed at depth of 0.8-1 m and at distance of 

2 m at least from the mast edge. as shown on the drawi ng. All materia ls 
complete 38,849.75 38.849.75 

Control of performed works, carrying out a ll required tests and issuing 

rel eva nt certifica tes and Duttin!! into oDeration. I lump sum 913,148.92 913.148.92 

Switching off the vo ltage a nd safeguarding th e si te. I lump sum 448.380.45 448,380.45 

TOTAL ELECTRICAL AND INSTALLATION WORKS: 2,258.145.61 

Ovtl'ltead low-volta~t nttwol"k, I kV. AlIt 4x35/6mm2 fOI' puwer supplv tu Bunavtisko stlliement from km 882+471 2;85.0.,895.71 

02.00.00 

02.01.00 

02.0101 

02.0 1.02 

02.01.03 

02.01.04 

02.01.01 

16.2.2. 

16.2.4.2. 

162.4.3. 

Overhtad low-volt;tgt network, I kV, Alit 4x35/6mm1 for powf:r liiuppl)' to "Mahala Pdevluka" settlement at km 
882+841 

Civil works 

Disma ntling of the existing mast of low. voltage network and transport 

to the nearest warehouse as directed by the Investor (up to dista nce of5 
kml. pes. 20,735.48 124,4 12.88 
Construction ofreinforccd concrete block foundation for the new mast 
9/1 000. Foundation shall be of prismatic shape with a squa re base, 0.9 

III x 0.9 m, embedding depth 1.8 Ill. The item includes: eanh 
excavation. placing fomlwork, laying 0110 mOl pipes for cables and 
sealing with concrete. class MB20. All materials and work included. 

cof!!.P!ete 157,960.3 1 473,880.93 

Excavation of 0.8 m deep and 0.4 m wide trench for laying one 1 kV 

cable line. m 153 851.62 130.297.86 
Del ivery and laying of 4x01 10 mm hard plastic (' luvldur') pi pes to 
draw cables under the hi ghway, 

57 3, 146.54 179.352.78 
TOTAL CIVIL WORKS: 907,944.45 

02.02.00 

02.02.0 1 

02.02.02 

02.02.03 

02.02.0 1 

16.2.2. 

16.2.4.8 

Electl'ical and installation wOI'ks 

Dismantling of the existing mast equipment and AJlt conductor as well 

as transport to the nearest warehouse as directed by the Investor (up to 
dista nce of 5 kml. complete 20.735.48 14 5. 148.36 

Delivery and erection of new reinforced concrete terminal mast 9/ 1 000 
according to the supplier's design . The mas t shall be deli vered together 
with suitable cantj lever for ho rizontal arrangement of conductors 

including all needed supports for equipment to be mounted o nto mast. 
All materials and work included. 

......Q£s. 157.960.3 1 473.88093 

Installation of earth electrode for the mast. The item includes ea rth 
excava tio n, procurement and installati on of 01 0 mm earth electrode of 
ga lva nized iron. The eanh electrode shall have two rings: one ring will 

be placed at depth of 0 .s m and at distan ce of I m from the mast edge 

while the other ring wi ll be placed at depth of 0.8-1 m and at distance ofl 
2 m at least from th e mast edge. as shown on the drawing. All materials 

'ML: inc.lurll"cI I compl ete 38.849.75 11 6.549.25 
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II(,nl No. T.S. \Vol-k Descl'iulion Unit ~;Hltity Un it Pric(' Tot") 
02.0204 

02.02.05 

0202.06 

02.02.07 

02.02.08 

1624.8. 
1624.5 

02.02.05 

16.2.4.2. 

16.2.4.6. 
16.2.4.7. 

02.02.08 

The follOWing equipment shall be deli vered and mounted onto new 

reinforced concrete terminal stcellanice Illast 9/1000. 
- 3 cable termination boxes , I kY 
- 3 lightning arresters , I kV 
- 3 single tension insulator strlngs, I kV 

Other accessories necessary for fixing equipment to supports. 
The item also includes connection of the e)(isting AIle conductors to 

newly designed mast . 
A\1 , complete 147.534 50 442,603.50 
Delivery and laying of I kV PP OO-A 4x 150 mm2 cable line into 
excavated cable trench under the highway through hard plastic 
(",Juvldur"') pipes. The item Includes procurement and fi lling of 20 cm 

thick bed made of fine grained eanh or sand. procurement and placing 
of 2 PVC warning tapes , one at the depth of 0.3 m from the cable and 

the other at 0.5 m from the cable. Procurement and placing of lead 
damps with impressed cable characteristics : type . voltage, section and 
v~r "f r;lhl ... bv;nn 

Marks. shall be placed at both ends of hard plast ic (MJuvidur") pipes and 
in cable trench at every 5 III of cable length. Trench backfilling. 
compaction of earth in layers and connection of cable ends. 
Procurement and placing of cab le line markers for undeveloped land. 

\.11 matenals and work included. m 311 3.974.19 1.235,973.09 
Delivery and assembly of protective gutter for 2 III long cab le. The 
gUller sh:! 11 be made of 2x(1 O0x50x 1 0) sections according to designed 

detail ~s. 11 ,107.24 44.428.96 
Geodetic survey of cable lines and entering of underground 

insta llations into the cadastra l plan. Contro l of performed works. 

carrying ou t all required tests and issuing relevant certificates and 
nuttim! inlo oneralion lump sum 913 ,088.09 913 .088.09 
Swi tching off the voltage and safeguarding the site. 

lum p sum 448,380.45 448.380.45 
TOTAL ELECTRICAL AND INSTALLATION WORKS: 3,820,052,63 

Ovel'head )ow-voll,,!!e netwo l" ~ I kV~ AI/(:_4x35/6mm2 rOI" POWCI" supply 10 "I\bhallt PltSt\'luk4t" sellicme-niltl km 4,727,997.08 

UMMARY Overhead 10w-yo)lag(' nNwol'k 

Overhead low~volta£c network, I kV, A lIt 4x35/6mm2 for pO\\ler supply 10 Bunavejsko settl ement from km 882+471 to km 883 +516 of the 
01.00.00 highway 2,850,895,71 
02.00.00 Overhead low~volta\.!.e network. 1 kV 4,727,997,08 

578,892.79 

DESIGN FOR DISPLACEMENT AND PROTECTION OFTHE EXISTING TELECOMMUNICATION SYSTEM 
Item No. T.S. " 'ark Descriplion Unil uantilY Unit Price- Total 

Note: All items referred to material include its delivery. 

12.5,04.00 ICOLLISION 4 - THE EXISTING TELECOMMUNICATION OPTIC CA8LE RUNNING IN PARALLEL WITH PLANNED 
HIGHWAY ALIGNMENT f"om 881+175,00 knlto 881 +475,00 kn' 

Collision 4 ­ mltlerial 

12.5.04.01 
12.5.04.02 
12.504.03 
12.5.Q4.04 
12.5.04.05 
12.5.04.06 
12.5.04.07 
12.5.04.08 

15.4.1. 
15.4.1. 
15.4.1. 
15.4.1. 
15.4.1. 
15.4.1. 
15.4.1 
15.4.1. 

PVC ,pe. Ix01 1 0 III 580 200.93 11 6,539.401 
P1UQ for oine 0110 mm Des. 4 300.47 1,201.88 
Comb for two oioes 0110 mm Des. 60 223.97 13.438.20 
PVC cable shield , ) m Des. 290 262.67 76.174.30 
Concrete oost for marking straight cable route Des. 5 772.35 3,861.75 
Concrete post for marki ng turn in ~ points in cable route Des. 772.35 1,544.70 
Identifi cation and warninfl tane with alumi num backinQ m 290 13.82 4.007.80 
Sand m' 52.2 I 376.04 71,829.29 

ColliSIOn 4 - works 

12.5.04.09 15.4.2.2. Routin 1 Ol 290 2.76 800.40 
12.5.04.10 12.5.04.10 Detection of the exist ing cab le routes by cable detector and pegging 

out. m 290 193 .55 56, 129.50 
12.5.04.11 15.4.2.2. Manua l excavation of 0.6 m x 1.2 m trench in m catc 'orv earth m 29() 390.78 11 3,326.20 
12.5.04.12 15.4.2.2. 

Backfilling of 0.6 m x 1.2 m trench and compaction of earth in layers 
Ol 290 269.13 78.047.70 

12.5.04. 13 12.5.04. 13 Placin' combs into trench Des. 60 211.06 12,663 .60 
12.5.04. 14 15.4.2.2. Soreadinl.! of sand in trench m 290 49.77 14,433.30 
12.504. 15 15.4.2.2. Laying and casing the existing 040 PE hoses into 0110 pipes In 

excavated trench Ol 580 59.90 34,742.00 

12.5.04.16 12.5.04.16 Pluooino of 01 10 mm oioe Des . 4 125.34 501.36 
12.5.04.17 15.4.2.3. Placing concrete post for marking pipe ends and turning points in cable 

route. Des. 7 893 .09 6,251.63 

12.5.04. 18 15.5.2. Electrical measurements on 0 ti c cable after orotection pc. I 43,699.52 43 699.52 

12.5.04.19 12.5.04. 19 Preoaration of as-b uilt technica l documentation Ol 290 306.91 89.003.90 
12.5.04.20 12.5.04.20 Geodetic surveys and maoo in.e uo to I km m 290 846.08 245.363.20 
12.5.04.21 15.4.1. Placinn identification and warninQ lane with alumin um backinu m 955 54.38 51.932.90 

TOTAL COLLISION 4: 1,035,492,53 
12,5,05,00 ICOLLISION 5 - THE EXISTING TELECOMMUNICATION OPTIC CA8LE RUNNING IN PARALLEL WITH PLANNED HIGHWAY ALIGNMENT at 

882+875,00 
Collision 5 ­ matel-ial 

12.5.05.01 
12.5.05.02 
12.5.05.03 
12.5.05.04 
12.5.05.05 
12.5.05.06 
12.5.05.07 
12.5.05.08 

15.4.1. 
15AI. 
15.4.1. 
15.4.1. 
15.4.1. 
15.4.1. 
15.4.1. 
15.4.1. 

PVeDioe Ix0 11 0 
Pluo for pipe, 01 10 mOl 

Comb for two Dioes 0110 mm 

50 200.93 10,046.50 
pes. 4 300.47 1,201.88 
Des. 5 223.97 1,11 9.85 

PVC cable shield. ) m pes. 25 262.67 6,566.75 
Concrete DOst for markin' stra ight cab le rou te Des . 2 772.35 1.544.70 
Identification and warni nR tape with aluminum backinu Ol 25 13 .82 345.50 

Sand m' 4.5 1,376.04 6, 192.18 

Concrete MB-20 m' 2 8,623 .96 17.247.92 

~~. 

It:':i 

J;i~ 

6471733 

, 
' .......~" 


" ,
'\ \ 

, I 

'" I 

http:578,892.79
http:02.00.00
http:01.00.00


U J1.l/'rI( ·d U,,'l 

Ih.'111 No. T .S. Wo.·k DC'sCI"illl ion Unit U;ll1til" Unit Price TOlal 
Coll ision 5 ­ wO"ks 

1250509 
1250510 

12505. 11 
12505 12 

12.5.05 13 
12.505. 14 
12.5.05 15 
12.5.05.16 

12.5.05 17 
12.50518 

12.505.19 
12.5.0520 
1250521 
125.0522 

IS 4 2 2 
1250510 

15422 
1542.2. 

12505. 13 
IS 4 2.2 

12.505.15 
15.4.2.2 

125.05. 17 
1542.3 

15.5.2 
125.05.20 
12.505.2 1 

15.4 I 

Routlnl.! 25 276 69.00 
Detection of the eX isting cab le routes by cable detector and pegging 

oul m 25 193 .55 4,83875 
Manual excavation of 0.6 m x 1 2m trench mill category earth m 25 390.63 9,76575 

Backfilling of 0.6 m x 12m trench and compaction of earth in layers 
m 25 269.13 6,728.25 

Placin!.!. combs Into trench pes. 21106 633 18 
Spreadmg of sand to trench m 25 49.77 1,244.25 
Sealing OiDCS wi th concrete in trench beneath road crossin-' 25 39.63 990.75 
Laying and cas ing the eXisting 040 PE hoses into 01 10 pipes in 
excavated trench m 50 59.90 2,995 .00 
Plum!IIH.! of 0110 rnm PIOC pes. 125.34 501 36 
PlaCing concrete post for markmg pipe ends and turning points in cab le 
route ~. 893.09 1.786.18 
Electrical measurements on optic cab le after protection pc. 43,699.52 43,699.52 
Pr~ration of as-built technical documentation 25 306.9 1 7.672.75 
GeodetiC survevs and mapping up to I km 25 846.08 21 ,152.00 
Placing identification and wa rnin g tape with a luminum backlOg 955 54.38 51,932.90 

TOTAL COLLISION 5: 198,274,92 
12.5.06.00 CO LLISION 6 - THE EX ISTING TELECOMMUN ICATION OPTIC CA BLE RUNN ING IN PARALLEL WITH PLANNED HIGHWAY ALIGNMENT al 

883+125,00 

Collision 6 - ma lc.·ial 

12.5.06.01 
1250602 
12.506.03 
12.506.04 
12.5.06.05 
12.5.0606 

154.1. 
15.4 I 
15.4.1 
154.1. 
15.4.1. 
15.4.1 

PV~, lxOI I O 70 200.93 14.065 .10 
Pluv.. for pipe. 0 110 mOl pes. 300.47 60094 
PVC cable shie ld . I III --"-cs 70 262.67 18,386.90 
Concrete post for markHlI.!. s trail.!.ht cable route pcs 772.35 3.089.40 
Identifica ti on and warninl.! laoe with alumulum backin .. m 70 13 .82 967.40 
Sand m' 12.6 1,376.04 17,338.10 

Collision 6 - wOI'ks 

12.5.0607 
12.50608 

125.06.09 
125.06. 10 

12.506 II 
12.5.06.12 

125.0613 
12.5 0614 

12.506. 15 
12.5.06. 16 
12.5.06 17 
12 5.06.18 

154.22 
12.5.06.08 

15.4 2.2. 
15.4.2.2. 

15.4.2.2. 
15.4.2.2. 

12 5.0613 
15.4 2.3. 

15.5.2. 
12 5.06.16 
12 5.06.17 

15.4 I. 

Routin .. m 70 276 19320 
Detection of the eXisting cable routes by cable detector and peggi ng 
oul m 70 193 .55 13,548.50 
Manual excavation of 0.6111 x 1.2 m trench in 111 catc!.!.orv earth m 70 390.78 27,354.60 

Backfilling of 0.6 m x 1.2 III trench and compaction of canh in layers 
m 70 269.13 18,839. 10 

Spreadin!.!. of sand in trench 70 49.77 3,48390 
Laying and casing the eX isting 040 PE hoses into 0110 pitx's 10 

excavated trench m 140 59.90 8,386.00 
PluJJ.£,mg of 0 II 0 mm pipe pcs . 125.34 250.68 
Placing concrete post for marking pipe ends and turning points in cable 

route pes 893.09 3.572.36 
Electrical measurements on optic cable after protection -.!'C. 43,699.52 43,699.52 

Preparation of as-built technical documentation m 70 306.9 1 21.483.70 
Geodetic s urveys and mapping up to I km III 70 846.08 59,225.60 
Placinc. identification and warning tape With a luminum backini! m 955 54.38 51,932.90 

TOTAL COLLISION 6: 306.417,90 
12.5,07,00 COLLISION 7 - THE EX ISTING TELECOMMUN ICATION OPTIC CABLE RUNNING IN PARALLEL W ITH PLANNED HIGHWAY A LIGNMENT from 

km 883+700.00 10 km 883+925.00 

Collis ion 7 - malt.-ial 

12.5.07.01 
12.5.07.02 
12.5.07.03 
125.07.04 
12.5.07.05 
12.5.07.06 
12.5.07.07 
12.5.0708 

15.4. 1. 
15.4. 1. 
15.4. 1. 
15.4. 1. 
15.4.1. 
15.4. 1. 
15.4.1. 
15.4. 1. 

PVC pipe. lx011 0 III 460 200.93 92,427.80 

Plu.q for pipe, 0110 mm pes. 300.47 600.94 
Comb for fWo pipcs. 0J 10 mm pes. 25 223 .97 5,599.25 
PVC cable shield, I m ~. 230 262.67 60.414.10 
Concrete post for marking straight cable route pcs. 772.37 2.317.11 
Concrete post for markingJ~rni.!lgppints in cable route --,,-cs . 772.35 1,544.70 

Identification and warnim.! taoe with aluminu m backing m 230 13 .82 3, 178.60 

Sand m' 41.4 1,376.04 56,%8.06 

Collision 7 - works 

12.5.07.09 
12.5.07.10 

12.5.07. 11 
12.5.07.12 

12.5.07.13 
12.5.07.14 
12.5.07.15 

12.5.07.16 
12.507.17 

12.5.07. 18 
12.5.07. 19 
12.5.07.20 
125.07.21 

15.4 2.2. 
12.5.07. 10 

15.4.2.2. 
154.2.2 

12.5.07. 13 
15.4. 2.2. 
15.4.2.2. 

12.5.07.16 
15.4.2.3. 

155.2. 
12.5.07.19 
12.5.07.20 

154. 1. 

Rou ting III 230 2.76 634.80 

Detection of the existing cable routes by cable detector and pegging 

out. m 230 193 .55 44,516.50 

Manua l excavation of 0.6 m x 1.2 m trench 10 LlI cat~orv earth 230 390.78 89,879.40 

Backfi ll ing of 0.6 m x 1.2 m trench and compaction of earth in layers 
m 230 269.13 6 1,899.90 

Placing combs into trench pes. 25 211.06 5,276.50 

Spreading of sand in trench m 230 49.77 11 ,447.10 

Laying and cas ing the existing 040 PE hoses into 0110 pipes in 
excavated trench m 460 59.90 27,554.00 

PI~of0 11 0mmDIOC pes. 125.34 250.68 

Placing concrete post for marking pipe ends and tu rning points in cable 

route. pcs. 893 .09 4,465.45 

Electrical measurements on OPtic cab le after protection pc. 43,699.52 43.699.52 

Prtmaration of as-built technical documentation m 230 306.9 1 70,589.30 

Geodetic surveyS and mapping up to I km III 230 846.08 194,598.40 

Placing identification and warnin g tape wi th a luminum backing III 955 54.38 51,932.90 
TOTAL COLLISION 7: 829,795.01 
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Summ.11-y DES IGN FOR DISPLACEj\'lENT AND PROTECTIO~ OF THE EX ISTING TELECOMj\'l UN ICATION SYSTEJ\'I 

COLLISION 4 - THE EX ISTING TELECOMMUNICATION OPTIC CABLE RUNN ING IN PARALLEL WITH PLANNED HIGHWAY 
12 5.04 00 ALIGNMENT from 881 + 17500 km to 881 +475.00 kill 

COLLISION 5 - THE EX ISTING TELECOMMUNICATION OPTIC CABLE RUNNING IN PARALLEL W ITH PLANNED HIGHWAY 
12,505,00 ALIGNMENT at 882+875 00 

COLLISIO N 6 - THE EXISTI NG TELECOMMUNICATION OPTIC CABLE RUNNING IN PARALLEL W ITH PLANNED HIGHWAY 
125.06,00 ALIGNMENT at 883+ 12 5.00 

COLLISION 7 - THE EXISTING TELECOMMUNICATION OPTIC CABLE RUNNING IN PARALLEL WITH PLANNED HIGHWAY 
12 5.07.00 ALIGNMENT from km 883+700.00 to km 883+925.00 

1,035,492,53 

198,274,92 

306417,90 

829,795,0 1 

TOTAL DESIGN FOR DISPLACEMENT AND PROTECTION OFTI~E EXISTING TELECOMMUNI CATION I 2,369,980,36 

DESIGN OF OCS RECONSTRUCTION AND OVERPASS EARTHING 
IlernNo. T,S, W ork D c-s niPtioll Unit uantih' Un it PI-icc 

12,6,01.00 DISMANTLING 

12.6.01.01 12.601.01 Dismant lin· of masts and breakin l uo mast foundations . k' 425 452.54 
12,6.01.02 12.6.01.02 Displacement of catenary equipment to new cantilevers km 0.35 301, 177.76 

12.6.01.03 12.6.01.03 Reolacement of drODDefS in the contact eauiomcni km 0.35 256,001.73 
12.6,01.04 12.6.01.04 Dismantlin' of complete single cantilever assembl with brackets pes. 174,044,17 

126.0 1.05 12.6.01.05 Dismantlin· of the existin· earth conductors Des, 24,809.20 
TOTAL DISMAl'lTLING OF CONSTRUCl' ION EQUIPMENT: 

12,6,02.00 

I 

EARTI~ WORKS 

12.6.02.01 12.6.02.01 Marking of mast foundations, portals and anchors includ ing removal 
and rep lacement of crushed stone for bal last bed pes, 2 11 ,094.84 

12.6.02.02 12.6.02.02 Excavation of foundation pits for masts. portals. and anchors. 0-2 m 
deep without strutt ing in: 

a . II-III so il category 01 ' 4 .1 2,633 . 18 

12.6.02.03 12.6,02.Q3 IBackfi lling and compaction of earth around foundat ions, spreadmg and 
compaction of remaining earth around foundations. 

I , 
m 0.7 1,169.59 

12.6.0204 12.6.02.04 IHaulage of surplus material of all categories with loading and unloading 

1:0 the distance of. 1 
a 5-20 m m'> 1 3.4 J 910.60 

TOTAL EARTH WORKS: 
12,6,03,00 CONCRETING 

12.6.03,01 12.6.03 .01 Casting of foundations for masts. portals and anchors with concrete 
MB 15. Concrete shall be mixed mechanically and compacted by poker 

,> 
v ibralQf, 01 4.7 20,957,60 

12.6.03 .02 12.6,03 .02 Increase of concreting costs for shuttering. 01 ' 5,9 3,174. 19 
12.6,0303 12,6.03.Q3 Finishing of exposed foundation faces with 2 COl thick coal on average 

of cement mortar I :3 mix . m 
, 

6.3 1,482.95 

12.6.03.04 12.6.03.Q4 Delivery and insta llation of anchors for footed masts m 36/830 mm . 
pes . 8 1.896,78 

TOTAL CONCRETING: 

12,6,04,00 MAST AND PORTALS 

12.6 .04.0 1 12.6.Q4.01 Delive and erection of all masts. 
12.6.04.02 12,6.04.02 

Inscription of marks on masts including TOR height. mast number and 
distance between inner mast face and the track centre line, 

12.6,05,00 ELECTRICAL AND INSTALLATION WORKS 

12.6.05.01 12.6.05,01 Complete single can tilever assembly with brackets for twin channel 

mast or eauinment sunnort : 
1 l'8 . Delivery of material and equipment I pes. 7 9,100.46 

b. Installation pes. 7 3.709.67 
TOTAL ELECTR ICAL AND INSTALLATION WORKS: 

12.6,06.00 RETURN CONDUCTOR AND EARTH ING 

12,6.06.01 12.6.06,01 Delivery and fi tti ng of rail bond of bare copper strand , 35 mm2 section. 
Measurement and payment per each rail bond of 

I I Ib. L= 220 mm pes, 80 4,058.06 

12.6.06,02 12.6.06.02 Delivery and fitting of comp lete spark-gap for earthing of metal 1 1 1structures. Measurement and oavment oer one soark-I!ao. pcs . 3 34,830.40 

12.6,06.03 12,6 .06.03 Delivery and installation of bare ga lvanized iron strand, 95 mm2 
section , on supports for connecting metallic structures to be earthed. 

Measurement per: 

Ia. one strand pes. I 9 I 47,018.4 1 

b. meter of strand length 01' .j. 145 .j. 1,192.63 

12.6.06.04 12.6.06.04 I Dchvery and fittlOg of earth ing assembly for OCS support mg structures 
or other metallic structures out of tunnels to rail of bare ga lvanizcd iron 

strand, 95 mm2 section, buried in the formation . The strand is fitted 
with cab le shoe at one end and the other end is welded to rail . 

Measurement per one earthing strand of 

a. L- 3500 mill pc. 231.300.36 

b. L~5000 mOl pc. 330,428.43 

c. Variable length of 
- one strand pes. 21. 125.34 

- meter of strand Icn~th m' 40 1,192.63 

T Total 

192,329 50 
105.412.22 
89,600,61 

1,2 18,309. 19 
49,618.40 

1 655,269.91 

422,189,68 1 

10,796.Q4 

818.7 1 

I 3.096.04 
436,900,47 

98,500,72 

18,727.72 

9,342.59 

15,174,24 
141,745,27 

427,457.16 

1.821.20 
429278,36 

l' 63,703 .22 
25,967.69 
89,670.91 

I 324,644.80 

1 104,491.20 

I 423,165 .69 

.! 172,931.35 

231,300,36 

330.428.43 

63,376.02 

47,705.20 1 
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Item No. T.S. uantity Unit Price '''a rk Oesnintion Unit Tota l 
1260605 12606 05 Delivery and II1 slallatlol1 of angles 50x50x 1600 IllIll IO serve as 


Tllechanicall>rOICCllon 
 pes 2.9 1982 17.5 1892 
126 0606 12606.06 Delivery and placing of plale wLlh elecmcal hazard \varnmg sIgn 


accordmc 10 YR cata 10cue 951 101 
 pcs 1.057. 14 8.4 57 12 
TOTAL RETURN COND UCTOR AND EARTIIING : · 1,724,01 9.09 

12.6.07.00 SUN DRI ES 

126.07.01 12607.0 1 Inspection of completed works and OCS energizing f lump sum 294.261.62 294.261.62 
1260702 12.60702 Works on the existlllg 25 kV electrica l network and safety measures on 

the sile. lump sum 1.098.381. 10 1.098,381. 10 
TOTAL SUNDRIES: 1,392,642.72 

SUMMARY DESIGN OF OCS R ECO NSTR UCTION AND OVERPASS EARTfIL'IG 

12.6.01.00 DISMANTLING 1,655,269.91 
1260200 EARTH WORKS . 436,900.47 
1260300 CONCRETING '1. 

141 ,745.27 
12.6.04.00 MAST AND PORTALS 429,278.36 
126.0500 ELECTRICAL AND INSTALLATION WORKS 89,670.91 
126.0600 RETURN CONDUCTOR AND EARTHING 1,724,019.09 
126.07.00 SUNDRIES 1,392,642.72 

TOTAL DESIG N OF OCS RECONSTR UCTION AND OVERPASS EARTH LNG : 5,869,526.73 I 

08.02. T ELECOMM UNICATION INSTALLATIONS - CIVIL ENGINEERING PART 
08.02.0 1. Manholes 

Item No. 
08.02.0 1.01. 

T.S. 
EARTHWORKS 

,VOI'k DescriPtion I Unit 

08.02.01.01.01. 13 2.2. Excava tion of II and 111 category earth with all needed s upports and 

~.. \ 
tra nsport to stockpi ling area . 
Payment per 01) of "net" excavated earth m' 

08.02.01.0102. 08.02.01.01 .02. Placing and comp.1ction of I 0 COl thick sub-base made of grave l and 
sand mix around telephone manhole. m 

; 

08.Q2.0 I 01 03. 13.2.4. 
Backfi ll ing of over-excavated area with earth in 30 cm thick layers 
Including compaction of each layer to modulus of compressibi lity 
Ms=30 MPa and backfi lling ofabandoned manholes. 
P3yment per mJ of compacted eanh m' 

TOTAL EA RTH WORKS: 
08.02.01.02. 

0802.010201 

08.02.01.02.02. 

08.02.01 02.03. 

08.02 01.02 04. 

08.02.01 02.05. 

TOTAL WORKS ON PLAIN AND REINFORC ED CO NCRETE: 

13 .5.1. 
RE
Mea
brus
acc

suremen
hing, cut

ording to 

INFORC 
t incl udes 
ting, mec
designed 

EM ENT 
a l1labor, p

details and 

WORKS 

hanica l ben
rocurement and transport., wire-

qua lity. 
ding and fix ing of reinforcing bars I 

~ 

02.01.008.

08.

Pay

RA 

Mak
wat
Pay
and 

02.01.05.0 1 
Plac

MA
4.01 

SU

ment per 

400/500·2. 

i ng wa ll 
erproofing layer. 
ment per 
tra nsport 

ES 

ing wate

SONRY 

NDRI 

kg of fixe

WORKS 
of bricks 

m1 of pro
of a ll nee

rproofing 

la id on edg

ded materi

layer of b

d reinforci 

tected surfa

k, 

TOTAL REINFORC EMENT WORKS: 

e in cement morta r to protect vertica l 

al and masonl)'. m' 
TOTAL MASONRY WORKS: 

itu lite. two coats of hot bitumen and 

ng bars 

ce. The price includes procurement 

2693 

144 

94.93 

4261.75 

" 

., 

255.646.49 
i55,646.49 

6 13.692.00 
613,692.00 

I 

02.0 1.008.

one 
P3y
pro
and 

5.02 

coat of "
ment per 

a ll work
curement

m1 of fi ni

s in si tu. 

Condor IV
s hed and p

. transport and incorp

" band ove

m' 

r externa l concrete surfaces. 
rotected surface. The price Includes 
oration of materials. overlappings 

166 7.276.49 1,207,897.34 

08.

08.

Pro
Pay
lid. 

02.01 .05.Q3 Ma
• 2

02.01 .05.04 De li 

ment per 

0 I IOD
very and 

curement

king funn

one fully 

iDes 
mounting 

. transport 

e l-l ike op

of prefabr

and fitting 
fitted lid fo

enings for 
pes. 

pcs . 

icated can tilevers and cantilever 

of lids fo r te lephone manholes. 
r heavy traffic wi th a frame for double 

newly des igned man holes 
20 

20 

14,537.32 

2.204.60 

290,746.40 

44.092.00 

- - ­ - ­

sup
Can
Can

- ­

ports 
tilever su
t ilevers ­

._ ­

pports - 2 
( I per on

-

per one m
e support 

TOTAL SUNDRI ES: 
TOTAL MANHOLES (08.02.01.) : 

an hole pcs. 

DCS. 
40 
40 

701.38 
5.305.07 

28.055.20 
212.202.80 

1,782,993.74 
3,144,537.52 

08.02.01.03. 
08.02.01.03 .01. 

08.02.01.04. 
08.0201.04.0 1 

08.02.01.05. 
08.0201.05 .0 1 

08.02.01 .05.02 

08.02.01 .05.Q3 

08.02.01.05.04 

WORKS O N PLAIN AND REIN FORCED CONCRETE 
10 cm thick blind ing course made of lean concrete MB I 5 under the 
bottom plate. 

810. 
Ill ' 

10 cm thick layer made of lean concrete MB 20 around telephone 
manholes to serve as a platform for any insta l1at ioll and urgeOl works 
on telecommunicallon cable conduits. 

810. 

m' 
Reinforced concrete MB 30, V-6 impermeability, M- 150 frost 

resistance for bottom ma nho le plate. 
8.10. 

m' 
Re inforced concrete MB 30, V-6 impermeability. M-150 frost 
resistance for 15 cm thick manhole wa lls. 

810. 
m' 

Sloping layer of lean concrete MB 15 and 10 cm thick leveling layer 0 

lean concrete MB 15 under the bottom plate. 
8.10. 

m' 

QU 'In'i'y I Unit P"icc I Total 

I

I 


I 

~ .. 
~ 
~ 
~ !:1, 168.66 

144 168.287.04 ~ 
~ 

27 2. 121.66 5.728.48 

353 .92 
11 0.25 39.019.68 

213,035.20 

37 6.871.89 25.425.99 

4.23 8.623.96 36.479.35 

5.4 9.829.49 53.079.25 

16.2 9,829.49 159.237.74 

6,871.890.72 4.947.76 

279,170:09 ~ 
~ 
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08.02.02. T<"i('conuuunic'l1ion cable- conduit 1'01l1e­

08.02.02.01 . !\"IATERIAL 
0802.02.0 1 0 1 154.2 I. Plu~ for PVC pipes, <Il l I 0 mrn pes 
08.020201 .02 154 .2. 1. Comb for 2 PVC pi )CS, <1)110 mm pcs. 

0802.02.01 03 IS.4 2. 1. PVC pipc, <Ill I0 mill, L- 6.00 Ol pcs 

08020201.04 1542 I Comb for 4 HDPE nine. c1.lS0 mOl -'pcs 
08.02.02.01 .05 15.4 2 I. HOPE pipe 4x<bSO mm m' 

08.02.0201 06 15.4 .2. 1. Rubber rill ' for PVC pipes, <Ill I 0 mm pes. 
08.020201 .07 IS.4 2 2 Yellow wamm r tape for P.O. cab les. 8 em k' 

TOTAL MATERlAL: 

08,02,02,02, I EARTIl WORKS 

08.02.02.0201 IS.4.2 .2 I,ExcavatiOn of 111 category earth to depth of2 m 

9()O/o mechanical excavation m 
.' 

10% hand excavation nft 

TOTAL EARTH WORKS: 

08,02,02,03, BUILDING MAT ERIAL 
08.02.02.03 .01 IS.4.2.2. Procurement and transport of sand to telecommunication cable conduit 

route. 

08,02,02,04, WORKS ON TELECOMM UN ICATION CABLE ROUTE 
08.02.02.04.01. 15.4.2.2. Routin~ 

08.02.02.04.02. 15.4.2.2. Backfilling with sand of trench bottom for telecommunication cable 

conduit and area around and above PVC pipe including wetting and 

om action. 
08.02.02.04,03 . 1 15.4.22 IBackfil li ng of trench for telecommunication cable conduit.. area next to 

manhole and trench under the pavement with over-excavated material 

includin.~ compaction in 20 cm th ick layers . m -' 

08,02.02.04,04 . 15.4.2.2 Haula 'e ofsuro lu s material m 
, 

08.02.02.04.05. IS.4 .2. 1. Laying of 4 HOPE pipes, <Il SO m 

08.02.0204.06 15.4.2. 1. Laving of 2 )ipes, dJ I 10 mm into excava ted trench. m 

08.02.02.04.07. 15.4.2.2. Placio(! a warning tape. m 

08.02.02.04.08. 15.4.2. 1. Sea lin ' of pipes , <P I I 0 mm pcs. 
TOTAL WORKS ON TELECOMMUNICATION C ABLE ROUTE: 

TOTAL TELECOMMUNICATION CABLE CONDU IT ROUTE (08,02,02,) : 

116 300.47 34,854.52 
266 184.33 49,03 I 78 
89 200.93 17,882,77 

4,601 223 .97 1,030,48597 
18,404 63 .S9 1, 170,310.36 

89 389.86 34,697.54 
348 34470 119,955.60 

2.457,218,54 

1 2,718 1 34S.62 1 939,395 .16 1 

302 1,094 .93 330,668.86 
,'1,270,064,021 

1,967,737.20 

1,967,737,20 

13.435 ,68 

585,170.30 

1.640 353 .92 580,428.80 

1,590 823 .04 1.308,633.60 
18.404 59.90 1, 102,399.60 

533 59.90 3 1,926.70 
4,868 54.38 264,721.84 

11 6 125.34 14,539.44 
3,901.255,96 
9,596,275,72 

~, 


08.01. Summa!}: -lelecOIltmulliL'alion iUslall{l{ion,,\ ­ civil en;:ineerint: 1l.ur{ 

08.02.01. MANHOLES 3,144,537,52 

08.02.02. TELECOMMUNICATION CABLE CONDUIT ROUTE 

TOTAl. teicconlnlllll;cutim. iWit(lIl(ltim •. '\ - ch'il en[Jilleeri,,1:. ellrt (08.01. 1: 

9,596.275,72 

12,740,813,24 

WOI'k DCSCI'iptioll 
Note: All items rela ted to material include delivery. 

Unit Quanlity Uni. PI'i cc Total 

12,09,04, ICOLLISION 4 ,ITEMS OF THE BILL OF O UANTITIES ARE NOT AVA ILABLE 
12.09.05. ICOLLISJON 5 - Cables are affected bv constl'uction of embankment on the left track side 

12.09.05.01. Collision 5 - matel'ial 
12.09.0S.01 .01 I 

12.09.05.01 .02 
12.09.05 .01 .03 
12.09.05.01 .04 

12.09.05.01.05 

12.09.05.0 1.06 
12.09.05.01 .07 
12.09.05.0 1.08 
12.09.05.01.09 
12.09.05.0 1.1 0 

IS.4.1 . 

15.4.1. 
15.4.1. 
15.4.1. 

15.4.1. 

15.4. 1. 
15.4.1. 
IS.4. 1. 

12.09.0S .01.09 
IS.4. 1. 

lOn e STA 3x4xl .2VF+8x4x l .2NF+ 12x4xO 9!\'F cable. With 5Smm 

diameter m 420 1,338.25 562,065.00 

SPZ2IxO.9 m 420 I 929.03 810192.60 

PNK 3x l 0mm2 420 1,026.73 43 1,226.60 

Straight joint on ST A cab le. code N1626. without measurement of 
coupling, accessories and materia l included. pc. 16,141.93 32,283.86 

Pupin ized joint on STA cable with measurement of coupling and 
making diagram of crossing points, accessories and mater ia l included. pc. 68.035.91 68,035 .91 

Jo int on SPZ cable with heat-shrink cou lin 
Joint on PNK cable with heat-shrink cou lin!! 
Brick for se ration of PNK ca;b les from other cab les in a trench 
Yellow PVC pipes. 110 mm dia .. 6 m long 

ISana 

....£S 

....£S 

....£S 
pc. 
m' 

2280 

29 

6, I 09.68 12,219.36 
6 109.68 12,219.36 

171.43 390,860.40 
1,205.53 9,644.24 
1,376.04 39,905.16 

TOTAL COL LISION 5, ",a'er;al : 2,368,652,49 

12.09.05.02. Collision 5 - ,",ol'ks 

12.09.05.02.11 
12,09.05.02, 12 

12.09.05.02, 13 
12.09.05.02.14 
12.09.05.02.15 
1209.05.02, 16 
12.09.05.02. 17 

12.09.05.02. 18 
12.09.05.02. 19 
12.09.05.02.20 
12.09.05.02,21 

12.09.05.02.22 
12.09.05.02.23 
12,09.05.02,24 
12.09.05.02,25 

12.09.05.Q2.26 
12.09.05.02.27 

1 15.4.2.2. 
15.4.2 .2. 

12.09,05.02.13 
15.4.2.3 
15.4.2.3 
15.4.2.3 

12.09.05 .02,17 

12.09.05 .02. 18 
12.09.05.02.19 
12.09.05.02.20 
12,09.05.02.2 1 

12.09.05.02.22 
12.09.05 .02.23 
12,09.05 .02.24 
12.09.05.02.25 

12.09.05 .02.26 
12.09.05 .02.27 

Routing 420 2.76 1,159.20 

Excavati on ofO.8xO.S m trench, placing PVC shields and yellow PVC 
warning tape, backfilling and compaction in minimum three layers and 

haulage of surp lus earth to soecified stockp ilin g area . 420 627.65 263,613 .00 

Construction o.c.p~s_sa~ under th e track . 
Laving STA cable in a trench 

10 
420 

1,565.90 15,659.00 
59.90 25 158.00 

Laying SPZ cable in a trench 
Laving PNK cable in a trench 

m 
m 

420 
420 

59.90 25 158.00 
59.90 25,158.00 

Insta llation of straight cable joint on STA cable without measurement 
of coupling. pc. 4,848.85 9,697,70 

Installation ofpupinized ioint. pc. 75,078.31 75,078,3 1 

Installation ofioint on SPZ cable. DC. 5.342.86 10,685.72 

Installation ofioint on PNK cable. pc. 5,342.86 10,685 .72 

Placinl.! bricks in a soldier course DC. 2280 17 1.43 390860.40 

Syst(,1lI switch off/on 
Signalinwsafctv syStems comol 16 1,963.98 161,963.98 

1. Central traffic contro l comp\. 27 1,927.07 271,927.07 

2. Station interlockine comol . 36,942.84 36,942,84 

3. Level crossinll. control comp\. 2 1,450.68 21.450.68 

Te lecommunication systems 
1. HF system Z I2 Nis - Leskovac - Skopje com pI. 124,480.13 124,480,13 

2. Selective disoatch system - traffic comol. 54,8 18.41 54,818.41 

~~-
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hem No. T,S, ,Vol'k Descl'i lIiOIl Unit 
1209050228 1209 OS 02 28 Selective dlsoatch system - electflc traction comp l 
12.090502.29 1209050229 4 Radio dispatch system compl 

Power sUDol , s'\'Stems 
1209050230 1209 OS 02.)0 1 Central electric tracti on contro l compl 

l\1rasun~'nlenl. t('slino and doculIl('rllalioll 
12.09 OS 02.3 I 15 .52 Measurement of a cable drum con!Q!. 
1209,050232 15,422 Identification of cable route b , detector and record III ' . m 

12.09 OS 02.33 1552 Measurement of finished cable installation bctween two stations comp!. 

1209.050234 IS 5 2 Measurement of SPZ cable compl 
12.09 OS 02 35 IS 5 2 Measurement of PNK cable comj>l. 

1209050236 12 09.05.02 36 As-bU ilt dcsll!n of cable works with measuremCnt orotocols compi 
1209.050237 1209 OS 02 37 As-bui lt des l!!n of civi l works compl 

TOTAL COLLISION 5 - wo"ks: 
TOTAL COLLISION 5: 

12.09.06. ICOLLIS ION 6 - Ca bl('s ar e affecled by consll'uction of embankment on Ihe lefl II"ack side 

Qu:mlity 

450 

Un it PI'jet' Tot:1I 
74.2 11.03 74,21103 
46,043 .30 46.043 .30 

177.130.80 177.13080 

8 1291 81291 
193.55 87.097.50 

59.585.23 59,585.23 
41.276A8 41.27648 
41.276A8 4 1.27648 
75.835.9 1 75,835.9 1 
46.043.30 46.04330 

2,173,809.10 
4,542,461.59 

12.09.06.01. Colli s ion 6 - m<t(('I'ia l 

12.09.06.0 1. 01 15,4. 1. One STA 3x4x l .2VF+8x4x l .2NF+ 12x4xO.9NF cable. with 55111111 
diameter m 250 1,338.25 334.562.50 

1209.0601.02 154. 1. SPZ 21xO.9 250 1.929.03 482.257.50 
12 09.06 01.03 15,41. PNK 3x lOmm2 250 1.026.73 256.682.50 
12.09.0601 04 154 I. SlralghtJoint on STA cable. code N 1626, without measurement of 

cQuplm' accessories and material included pc. 16. 141.93 32.283 .86 
1209.06.0 1.05 154 I Straightjoint on STA cable v.ith measurement of capacitive coupling 

and making diagram of cross ing points. accessories and material 
meluded -.1"'. 40.767.72 40.767.72 

12.09.06.01 06 15A.1 Joinl on SPZ cable with hea t-shrink coupllll' pc. 6.109.68 12.2 19.36 
12.09.0601.07 154 I. Jomt on PNK t.1b le with heat·shrink couplin ­' pc, 6. 109.68 12.219.36 
12.09.06.01.08 154, 1. Brick for separati on of PNK cables from OIher cables in a trench pc. 2280 171.43 390.860AO 

12.090601 09 15.4 I. Sand m' 29 1.37604 39.905.16 
TOTAL COL LISION 6 - male";al: 1,601,758.36 

12.09.06.02. Collis ion 6 - "",od(s 

1209.06.02.10 I 15.4.22. 
12.09.06.02. 11 154.2.2. 

12,09.06.02.12 15,4.23 
12.09.06.02.13 15.4 2 3 
12.09.06.02 14 ISA 2 3 
12.09.0602 IS 12.09.06.02 IS 
1209.06.02.16 12.0906.02 16 

12.09.06.02. 17 12.09.06.02. 17 

12.09.0602. 18 12.09060218 
12.09.0602 19 12.090602.19 
12.09.06.02.20 12.09.06.02.20 

1209.060221 12.09.06.02.2 1 
12.09.06.02.22 12.09.06.02.22 
12.09.06.0223 12.09.06.02.23 
12.09.06.02.24 12.09.06.02.24 

12.09.0602.25 12.0906.02.25 
12.09.06.02.26 12.09.06.02.26 
12.09.06.02.27 12.09.06.02.27 
12.09.06.02.28 12.09.06.02.28 

12.09.06.02.29 15.5.2 
15,4 2.2 

12.09.06.02.30 15,52 
12.09.06.02.31 15.5.2 
12.09.06.02.32 155.2 
12.09.06.02.33 15.5,2 
12.09.06.02.34 15.5,2 
12.09.06.02.35 12,09.06.02.35 
12.09.06.02.36 12.09.06.02.36 

Routing 570 2.76 1.573 .20 
Excavation of O.8xO.5 m trench. placing PVC shields and yell ow PVC 
warning tape, backfilling and compaction in minimum three layers and 
hallla ~e ofsurolus earth to specified stockoi lin g ,!rea 
Construction of oassage under th e track 
I...avinil STA cable in a trench 
Laving SPZ cable in a trench 
Lavine. PNK cable in a trench 
Insta llat ion of straight cable joi nt on STA cable without measurement 
of coupling, 
Installation of straight cable jOint on STA cable with measurement of 
caoaci ti ve couDline 
Insta llati on ofioint on SPZ cable 
Installati on af ioint on PNK cable 
Placing bricks in a soldier course 
System swi tch off/on 
Signa lin g/safety systems 
I. Centra l traffic control 
2. Station interlocking 
3. Level crossine. control 
Telecommunication systems 
I. HF system ZI2 Nis - Leskovac - Skoole 
2. Selective disoatch svstem - traffi c 
3. Selective dispatch sYStem - electric traction 
4. Radio dispatch sYStem 
Power supoly sYStems 
I Central electric tfaction control 
M~asu l·emenl . test in!! and documentation 
Measurement of a cable drum 
Identification of cable route bv detector and recordine. 
Measurement of fin ishcd cable installation between two stations. 
Measurement of SPZ cable. 
Measurement of PNK cable. 
As-built desi~ of cable works with measurement protocols 
As-built design of civil work s 

OJ 

OJ 

pc. 

PC. 

pc. 

pc, 

comol. 
comol. 
compl. 
comol. 

comp!. 
comol. 
compl. 
comol. 

COIllOI. 

comoL 

comol. 
cornol. 
rompl . 
comp). 
compl. 

570 
20 

250 
250 
250 

2280 

280 

627.65 
1,565.90 

59.90 
59.90 
59.90 

4.848.85 

90.731.75 
5.342.86 
5.342.86 
171.43 

161963.98 
27 1.927.07 
36942.84 
21,450.68 

124.480. 13 
54.818A1 
74.211.03 
46.043 .30 

177.130.80 

8 12.9 1 
193.55 

59,585.23 
41 ,276,48 
41 276,48 
75.835.91 
46,043.30 

357,760.50 
31.318.00 
14,975.00 
14.975.00 
14.975 .00 

9.69770 

90.731.75 
10.685.72 
10,685.72 

390,860.40 

161,963.98 
27 1.927.07 

36,942.84 
21,450.68 

124,480.13 
54,818AI 
74.211.03 
46,043 .30 

177,130.80 

812.9i1 
54194.00 
59.585.23 
41,276,48 
41.276.48 
75835.9 1 
46,043.30 

TOTAL COLLISION 6 - works: 2,236,230,54 

TOTAL COLLISION 6 - D1Olterial+wol'ks: 3,837,988,90 

splacemenl and p"olection of the exisling lineside telecommunication cables 

12.09.05. COLLISION 5 - Cables are affected bv construction of embankment on the left track side 
12.0906. COLLlS10N 6 - Cables are affected bv construction of embankment on the left track side 

TOTAL Disolacement and orotectio" ofthe e:xislilllllineside telecommu"ication cables 8:380:450,49 

652/733 

'f.'H;lC rpm 

http:12.09.05
http:12.09.06.01
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12. SUMMARY Tedmit.:lIl i" rll.'.lruc:lure 

DESIGN OF LIGHTING SYSTEM AT "PREDEJANE" GRADE-SEPARATED JUNCTION AND POWER SUPPLY TO TOLL STATIONS 

10 kV Ail e 3x50/8 mm 2 OVERHEAD FEEDER CABLE and 10/04 kV 100 kVA MTS AT "PREDEJANE" INTERCHANGE 
Overhead low-volta 'e network 

DES IGN FOR DISPLACEMENT AND PROTECTION OF THE E\lSTING TELECOMMUNICATION SYSTEM 
DESIGN OF OCS RECONSTRUCTION AND OVERPASS EARTHING 
TELECOMMUN ICATION INSTALLATIONS CIVIL ENGINEERING PART 

Dlsolacement and orotection of lineside telecommunicati on cables 

SUB-TOTAL 

Unforeseen work (5% of sub-total) 

58,600,954.93 
8,232,512.30 
7,578,892.79 
2,369,980.36 
5,869,526.73 

12,740,813.24 
8,380,450.49 

103,773, 130.84 
5,188,656.54 

TOTAL TECHNICAl. INFRASTRUCTURE (1 2.1: 108,96 1,787.38 

10. Landscapin a of ,-oad land s tl-ip 

Itf'm No. T.S. Work Desuiption Unit Quanrity Unit PI"ice 
14.01.00 

I 
14.01.00 LANDSCAPING 

14.01.02. 14.01.02. Procurement and pl:l.IItinS of 10-12 year old plant lets of high deciduous trees. 
C~ lindrical planting pits , 1.OOx 1.011 m sha ll be cxcanllcd. dctritus. barrcn soil and 
other damaging substanccs rcmoved from thc pit and plantlcts beddcd with mix 
of humus. peat fcniJi/.cr and sand in approximatc proponion 6:3: I to 213 of pit 
,o/umc . The top third of pit shall be cnriched with pcat fertili/.er of prescribed 
qUllntity (25 kg per plant let). Sand content in the mix depends on soil substra te 
structure. Plant lets sha ll be fixed to rod of specified height with rounded top 
placed prior to covering up the clods takin g care not to damage the root system . 
Mcr planting ground shall be bowl-shaped and pl<lll tlets abundantl~ '\atercd . 
Other operations shall be performcd III accordance with allached General 
conditions of landscaping 

TILIA ARGENTEA pes . I 22 I 5,943 .78 I 
ACER PLATANO IDES pes. I II 5,943 .78 
FRAXINUS ANGUSTIFOLIA pes. 28 5,943 .78 
SALIX VITELINA "PENDULA" pcs. .!. 16 .!. 5.943 .78 .! 

14.01.04. 14.01.04. IProcuremcnt and planting of 6-R year old pla.ntlets of medium high and small 
deciduous trccs . Cylindrical planting pits. O}W:dUW m shall be excavated. 
detritus. barrcn soi l and other damaging substances remO\'cd from the pit and 
plantlcts bedded with mix of humus. peat fcrtili/.er and sand in approxim3te 
proportion 6:3: I to 213 of pit vo lum e. TIle top third of pit shall be enriched with 
peat fcrtili/.crof prescribed quantity (15 kg pcr plantlct). Sand con tent in the mix 
depends on soil substr3te structurc. After planting ground shall be bowl-shaped 
and plantlcts abundal1t~ w3tercd . Plantlels shall be baled for transport 10 pTC"cnt 
dr:- ing of root system . Other operations sha ll be perfonned in accordance with 
aUached General eondilions of landscap ll1g. 

CRATAEGUS NIGRA pes. 59 4,929.95 
ACER CAMPESTRE pes. 38 4.929.95 
FRt\XINUS ORNUS pes. 33 4,929.95 
PRUNUS CERASIFERA -NIGRA" pcs. 47 4,929.95 
CORILUS AVE LLANA pes. 32 4.929.95 
SAMBUCUS NIGRA pes 33 4,929.95 
CORNUS MAS "VARIEGATA" pes. 63 4,929.95 
COTINUS COGGYGRIA 'pcs 23 4,929.95 
SYRINGA VULGARIS pcs 18 4,929.95 

14.01.05. 14.01.05. IProcurement and planting of 3-5 year old plantlcls of deciduous shrubs and 
creepers . Cylindrical planting pits , O.4xO.4 m shall be cxcavated and plantlets 
bedded by usin g mix of humus. peat fertili7.cr and sand in approximate proportion 
6:3 : I to 2(3 of pit volumc. Thc top th.ird of pit shall be enriched with peat 
ferti lizer of prescribed quantity (3 kg per plant let). Sand content in the mix 
depends on soi l subslrate structure. Appropriate number of plant lets shal1 be 
bedded in the area of one m2 depending on the sort . Other operations shall be 
pcrfomlcd in accordance with auaehcd General eondilions of landscaping. 

VIBURNUM OPULUS "ROSEUM" pes. 171 769.58 
CORNUSALBA pes. 923 769.58 
CORN US SANGUINEA pes . 387 769.58 
TAMARIX PENTANDRA pes. 403 769.58 
PH ILADELPHUS CORONARIUS pcs . 241 769.58 
SP IRAEA X VANHOUTTEI pcs . 398 769.58 
ROSA RUGOSA "'p_cs. 208 769.58 
FORSITHIA X INTERMEDIA pes. 864 769.58 
BUDDLEIA DAVIDII pes. 319 769.58 
LONICERA TATARICA pes. 48 1 769.58 
LONICERA CAPR I FOLIUM ~s. 18 769.58 

Total 

130,763.16 
65.381.58 

166,425.84 
95.100.48 

290,867.05 

187.338. 10 
162.688.35 
23 1,707.65 
157.758.40 
162,688.35 
310,586.85 
113 ,388.85 
88 ,739. 10 

131.598. 18 
710,322.34 
297,827.46 
310, 140.74 
185,468.78 
306.292.84 
160,072.64 
664,917.12 
245.496.02 
370,167.98 

13.852.44 

653n33 
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!tem No, T.S. 'Vo,'k O('SCrilllion Unil u;"tnlit~ ' Unil PI' jet.' TOI:,I 
1401 06 1401 06 Procurcmcnt and plaJltmg of 3-5 :,-car old pkuulcts of c\crgrccn shrubs:. 

C~ lindncal planting pits. O."hO ~ m shall be e'l;ea\ated and plalltlcts bedded b~ 
using mix of humus. pent fenill/.cr and sand In approxlmatc proportion (1 .3: I to 

2fJ of pit \ olume The top third of pI! shall be cnriehed wilh peat fenili/.cr of 
prescribed quantlt~ (:' kg per plant!et). Sand conten t in the mix depends on soil 

subs:trate structu re Appropriate numbcrofplantlets shall be bedded in the area 0 

onc m2 dcpcnd mg on the sort. Other oper.J.lions shall be performed in accordance 

\\ lUI attached Gencral eondrtions of landscaping 

PRUNUS LAUROCERASUS I pes I 383 ~ 1.634. 10 625.860.30 
PYRACANTH" COCC INEA .Jlcs 434 769.58 333.997.72 
MAHON IA AQUIFO LI UM pes 318 J_ 769.58 244.72644 
BERBER IS JULIANAE .Jlcs. 390 769.58 300. 136.20 

TOTAL LANDSCAPING: 7,064,310.96 
14.02.00. 
14.02.0 1. 

14.02.00. 
140201. 

MAI NTENANCE 
Capital maintenance ofgreen areas includes all greencr;. maintenance and 
cuIti\'iltion operations. watering, sp rinklcr irrigation, hoe ing. fomlatloTl (pruning) 
of hedge. la\\11 cut and protection of plants against entomological and 

ph~1opathological damages It amounts to 20% approximate!) of !nndsC<lping 
in\ cstmcnt \ aluc for onc ycar period . 

lump sum 1.439.668.64 1.439.66864 

TOTAL MAINTENANCE: 1,439,668.64 

14, Sumn1.1.r), Landsc.aping of"oad land sll'jp 

1401.00 LANOSCAPING 

1402.00 MAINTENANCE 

SUB-TOTAL 


Unforeseen work (5% of sub-tota l) 


TOTA L Landscaping o{roud land strip (14,): 

7,064,310.96 
1,439,668.64 

8,503,979.60 
425198.98 

8,929,178.58 

No. Description Unit 
Nominal 
quantity Rate 

Extended amount 

0100 Ski lled concrete finisher hour 500.00 447.00 223.500.00 

01 0 1 Skilled asp halt finisher hour 500.00 447.00 223.500.00 

0102 Ski ll ed mason hour 500.00 447.00 223.500.00 

01 03 Skilled electrician hour 50000 447.00 223.500.00 

DI 04 Skilled fitter hour 500 00 447.00 223.500.00 

0105 Ski ll ed joiner hour 50000 397.23 198.6 15.00 

01 06 Ski ll ed ca rpenter hour 500.00 397.23 198.6 15.00 

01 07 Skilled steelwork erector hour 500.00 447.00 223,500.00 

0108 Unski lled labourer hour 500.00 297.69 148.845.00 

01 09 Unskilled assitant hour 50000 297.69 148.845.00 

011 0 Highly-skilled group leader hour 500.00 496.77 248.385 .00 

011 2 Foreman ho ur 500.00 596.3 1 298.155.00 

01 13 Driver for vehicle up to 10 tons hour 1.000.00 447.00 447.000.00 

0114 Dfl ver for vehicle 10 to 20 tons hour 1.000.00 447.00 447.000.00 

011 5 Driver for vehicle above 10 Ions hour 1.000.00 447.00 447,000.00 

011 6 Operator for excavator, dragline, shovel, or crane hour 500.00 447.00 223.500.00 

01 17 Operator for ro ller, asphalt fmisher, concrete fmisher hour 500.00 447.00 223.500.00 

0118 Opera lor for tractor with dozer blade or ri pper hour 500.00 447.00 223.500.00 

Subtotal 4,593,960.00 

0 150 Allow _percenta of Subtotal for Conuactor' s overhead, profit, elc 91.879.20 

Total for Daywork: Labor , 4,685,839.20 

3 . To be en tere.sLby the bidder. 

6541733 
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No, DcsCl'iption Unit 
Nominal 

quantity Rate 
Extended amount 

0201 Cement I 200.00 7.451.61 1.490,322.00 

D202 Mild steel reinforcing bar up to 16 Jl111l diameter I 100.00 59,612.88 5,961,288 00 

D201 Mi ld steel reinforcing bar above 16 mm diameter I 10000 59.61288 5.961,288 00 

D204 Aggregate for pavement base ml 500.00 794A7 397,235.00 

D205 Gravel OIl 500.00 1. 192.61 596,3IS.00 

D206 Lime kg 200.00 76.50 IS,lOO.OO 

D207 Marlar m3 200.00 3.S76.96 7 15,392.00 

D208 Concrete a' "re -ate 

D208. 1 0-4 mm m3 500.00 894 .0 1 447,005.00 

D2082 4-8 (0-8) mill 013 500.00 894 .0 1 447,005.00 

D208.3 8- 16mm 013 500.00 894.0 1 447,005 .00 

D208A 16-32 (22) 111m 013 500.00 8940 1 447,005.00 

D209 Aspha lt a ' 'regale limestone 

D209. 1 0-4 mm 013 500.00 894 .01 447,005 .00 

D209.2 4·8 (0·8) mm 013 500.00 894.0 1 447,005.00 

D209.3 8- 16111m 013 500.00 894.0 1 447,005.00 

D209.4 \6-32 (22) mm m3 500.00 894.01 447,005.00 

D210 Aspha lt a' 'TC 'ate i "neous 

D2 10.1 0-4 mm m3 500.00 1,192 63 596,3 15.00 

D2 10 2 4-8 (0-8) mm ",3 500.00 1,192.63 596,315.00 

D2 10.3 8- 16mm 013 500.00 1.192.63 596,3 15.00 

D2 10A 16-22 mm 013 500.00 1.192.63 596.3 15.00 

D2 11 Planed softwood m3 50.00 21 ,361.28 1.068,064.00 

D212 Sawn softwood ml 50.00 17.883 .86 894.193 .00 

0213 Plywood 013 50.00 34,774. 18 1,738,709.00 

D2 14 Gasoi \ I 1,000.00 99.54 99,S40.00 

D21S Bitu men I 200.00 59.6 12.88 11 ,922.576.00 

Subtota l 36.821 52200 

DI50 All ow _ percent' of Subtota l for Con tractor ' s overhead. profi t, etc. 736,430A4 

Total for Daywork: Materials 
a. To be en tered bv the bidder --------- ­

,.' .', :37,557,952.44 

t 

I' 
~, 

~~ 

~ 


No. Dcscription 
Nominal 
quantity 
(hours) 

Basic hourly 
rental rate 

Extended amount 

DJO I Excavator, face shovel or dra~ l i ne : 

D30 1.l Up to and includi ng I m 
, 

50000 2.230A2 1, 11 5.2 10.00 

D30 1. 2 Over 1 nf' to 2 m~ 400.00 2.433 .18 973,272.00 

D30L3 Over 2 m· 
l 

100.00 3.04 IA7 304, 147.00 

D302 Tractor. includinn bull or an Ie dozer: 

D302. 1 Up to and includ ing 150 kW 500.00 2.534.56 1,267,280.00 

D302.2 Over 150 kW to 200 kW 400.00 2 S34.56 1,0 13,824.00 

D302.3 Over 200 kW 10 250 kW 200.00 3,649.77 729,954.00 

D303 Tracto r wi th ripper: 

D303 .1 Up to and including 200 kW 400.00 3.04 IA7 1,2 16,588.00 

D303.2 Over 200 kW to 250 kW 200.00 4.055.30 8 11 ,060.00 

D304 Roll er 200.00 2.027.65 405.530.00 

D305 Shovel 200.00 4.055.30 8 11 ,060.00 

D306 Crane 200.00 II 152.07 2.230,4 14.00 

D307 Pneumatic hammer 200.00 4,258.06 851,6 12.00 

D308 Pneumatic drill 200.00 608.29 121.658.00 

D309 Draining unit 200.00 4,562.21 9 12,442.00 

D3 10 Loader 200.00 3.244.24 648,848.00 

D3 11 Truck: 

D3 11.l up to and inc ludi ng l Ot 500.00 1,824.89 9 12,445.00 

D3 11.2 over 10 t020t 500.00 2,433. 18 1,2 16.590.00 

03 12 Power generator up to 2S kVA 200.00 2,230A2 446,084.00 

Total for Daywork: Equipment , . 15,988,018.00 

I . Tota l fo r Daywork: Labour 

2. Tota l fo r Daywork: Ma te ria ls 

3. Total for Daywork: Equipment 

Amount (RSD) 

Total for Davwork 

Amount (RSD) 

4,685,839.20 

37,557,952A4 

15,988.0 18.00 

S$,i31,S09;64 . 

% Foreign 

~: 
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.IV Trace and :\'loslo\"ih: ~: 
1iU.l). Mr. l.i~etan 1\'3nO\ T"-onc\ ' ~, 

t71 "Jailles Bourchief" blvd. 1407 Sofia 
Bulgaria 

REFERE!\CE: 	 Serhia, Corridor X l1ighway Projrct, Construction of Highway [75 
St'ction: Grdclica (Gornje Poljc) - Caricina Dolilla, LOT] and LOT 2 
ICB No: CORRX.E75.ElB.f'ACKI.lCB 

SUBJECT: 	 Clarification of Financial Bid 

Dear Sir. 

As your company submitted Bids it)r Construction of Higtl\\8~ [75. Section: Grdclica (Gornjc Polje) .. Caricina 
Dolina. LOT I: Road and bridges from Grdelica 10 Tunnel Prcd~.ianc and LOT 2: Road and bridge~ fmm Tunncl 
Predcjanc to Caricina D,)lina. leB No: CORRX.E75.EiB.PACK 1.ICB. \\-c are as" ing you to subm it clarification in 
accordance with ITB ';1. in order to complete the evaluation of your l3ids. namely: 

Complete uni t price anal} se~. deIai Iing all its integral pal1s. the cost of materials. labor. equipment. 
transpoJ1. design ()\'erh~'ad~ (logistic. safel;. clc.). and an) other aspect that influence directly or indirectly 
its formation. 
This ana lysis is necessar) in order to elim inate. by any means. endangering of the Contract implementation 
due to incompleteness of cost elements. obligations and procedures, In IXlrtieular, it should demonstrate 
that high quality . up-to-date materials and equipment would be used in accordance with tht;! Technical 
Specifications and Design and in compliance \\ iih all valid norms. regulations and standards in the country 
where works will be carried out. 
Therefore, please provide LIS with analysis of offered unit prices for the following items: 

I. U\"IL [;\(;I;\EEHI.,\G orSIG" 
01.01. IIIGH\\ ,' \' AI.IGJ'.::\lf:;\T 

Item ~o. T S _=~~ofk Desc-rlFllon----~------ _.__,,~\1~ .l _g~nt,ti..=::ctiiii Prk'''---.L_,, :!owl____ 

01.01.(12. E.~rnH WORh:,.:;·S-=-_____-:--:-__--,_____+-__-.____-.-___--,,..--___----i 


(II (j1.f)2 Oil 12. Bulk tc,.ca\"auon aml tran,;rort ill1dutl;ng topsoil StrlPpmf and I 
sto,ckpding. e:\ ..~a\-£ItJ('ln l)f ~o :l l)f 10\\ r,,"~rjtl€= cap;!clt~ t0l"'~i)!lmg 'I· 

;lod gf~!SSlOg 1 

L\c"I\~!lOn ill II! and 1\ ' caregot\ ;011 With loading. Ir:IIl'rt'n <ind I 
unloudmg "I mawnul fwm lh~ c\ca'.Jtton (I[ ON'OIl pH I 

! IIY)O 111 • 30{">O m 1))' 39 671.l~1 
I Ex.:a;w,)n ·1fl \ ' "nJ VI <.leg"I) ;011 "nb IOddlJ)~ . 1f:'.nsron Jnd Ii j" 

unIOl.'ldl ng. ofnu~lcn:ll from the cxc:!\~t!(ln or t.x;.rro\\ pit 
11 ,)0 III - Juno m __~____!!,_' _ I. D 025 .()O 

r-:;-:-=-;;-:___'--__--'I::-;:l[':"I"

{l1.n I r(~ (J ,j 3.4 COIlStruCllon flf ~mh.:lnkmelll ftndlldtng tnrsoll strippmg, I I 
,'0)1>11"1 ...11011 01 ,teppd Side cut!>, shoulde, cCnlrJl pan. k'· ~ting. I 

::-:::(\:.:!I:.;lr~'":'::, .;;a.::n::.d-'£:.:.r:::.J~~!£. ot e-mhankmt nt ~;\o -.~) m) 178 Q02,n{) 

8.~,(lO 

201.76 

87.05 

3 J72 (J3~/)(l 

6(;.9(; 1-1-9.00 

15573419,10 
01.()1.0~. S{"R·BASf:S 

0 1.0 1 o.l.02--r" (, ~ l"O':Uf,'mL·;ii"·;nd pla<mg (I f l). h} mm cru;.hc'\J ,Ion,' as ,oij~'d ~ub· 	 I I 
AS-	 bu,,, of r"'\<' n,,:n\ ,l rUL"ldC Bwk~n ~I<lnc i3Hr ,h.,U 1><' l'ia:eJ ont" I 

(1 :: : 	 fillls h...~d ~uhpr;idc "\l'ct.· r~\;'d b~ 111;.:- 'lIpCrV15!ng Fn:J lnca SlMt' nf I 
till~ SIIA' )hall Jlh:~·t ft.''-lum.''m~nts O! SRPS P ,E 9020 P3: Jr' ("ll r~r 1 1 i 
m; or plnct'd m~!::na j Im: ludlng pro\.· llft.>m(,.~ni anJ transport I I 1 

_ .___-'- ' d~7(i.;m 	 m' "I 9S2()L_._.7S-l,]i...~:'.:!.~.?JH~ I 

~~,. r p',. , 
, 

\ 
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072214 IU:iKJ-(JRC!:MENT WORKS 

t I I 2(~07 Pile rCH1fof1.~cmcnl 


uJRA 40(;f~()()-2 n!:"tbed bars 

l'{ll~C iI1dtldi,.~3 prnCUrCnli>flt, I.~Ultljlg. ~ndlllg nnd t'i?ilng 


of all f1~l<!,,$~llr:. m;lh"tlal mcludir,g itl1 n.'J<!tl.'d \\ork ... ~ 


07."2. J ~ vi 

I 
78.R:' ~ ,M~~l.~lIh·mcnt unit IS kc. 	 kg _.__._~~ . _..:. 407 f)3~.1() !I I, 

i 
I. 
I 

i I, !.)'i..l 	 213-:/~ '''!l-.:~&{.' L.;i /~ j 

rl'E~lC rpm x0!'IA0AA 
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~llj: !C.' d:'~~ ''''~ ~ll: 


d :'0; \'~ll m! 
 SW).91 I " 76~ ~ J .; .J'!
L_...___.__________.___1_ ..._.____.__~~~·IP. . 	 . t m; 9~ ~. 3/) ~i:j.j71.779.1;,) 

2. IlIH))(; r .... 

~HE1l:.:..~lt.I_"-L~!!~ h, (~i)l'lL!:~-	 . . .=--...,--.-.----'-----1------­
_ lt~n~ '\1' j "1_~n_Y_ _. \\ ~'rk (}..:";'...:rtpttdJl .L__-.!:~ i,"uu'1~;t\ J t /lIt Prh."( Total 

OX.09_ BHfl)(,r. \ I J"m ~8J ' IOJ.I>H 


H ••H. ____• ___•••·H___··_·_

t-riJ.FS ------ . 
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I} ~" 1 F" ,-;-T " ."'-10~j~'l90::: :;; I, .L.~ Pr~!~ihnl.a·,:d m:un g,!J("r~ fnadt.' pf pre~trc'~;;.'d c0~lcr~;;.""'-"-­
l'h.h ... 11 \1B ~ I'l. i\1·i ~ll \'-l m IJiII "1._1 16.'.1(15,27 32 15691 g.), I 
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Attn.: 

Civ. Eng. Mihajlo MiS!c 
Director of Koridori Srbije 

i 
I 

Reference: Corridor X Highway Project, Serbia, Construction of Highway E75, Section: 
Grdelica (Gornje Polje) - Caricina Dolina, Lot 1 and Lot 2, ICB NQ: CORRX.E7S.EIB.PACK1.ICB i 

I 
~ 

Subject: Clarificat ion of FinanCial Bid 	
~ 

! 
, 

Dear Sir, 

~ 
! 

In connection to letter NQ 5094/12-1 (from 10.09.2012 ) of Koridori Srbije, and regarding ! 
Corridor X Highway Project, Serbia, Construction of Highway E75, Section: Grdelica (Gornje 
Potje) - Caricina Dolina, Lot 1 and Lot 2, ICB NQ : CORRX.E75.EIB.PACK1.ICB, and the request 
by the Employer for detailed clarification of the prices offered, we would kindly like to turn I 
your attention to the following: 	 ~ 

•~ 
~ The analysis requested is currently being elaborated by the teams of the JV \1artners 	 I 
~simultaneously in Bulgaria, Serbia and Russia. In order to synchronize the results of the 	 ~ 

i~; 	 teams' work In the three countries and given the importance of this Project and the necessity n, 
the analysis, required by the Employer, to be precise and clear, we kindly ask for extension of 
the deadline for submission of the aforementioned analysis until September 24th

, 2.012. 

Due to the short terms we expect your prompt response to the email and fax of the ]V, while 
thanking you about the same. 

! 

I 

I
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, "TRACE MOSTOVIK" 
KOPH l/\H1 r"j~ It" "_00 

" " - L'L £.,:)! • /, / j I";,>, ,; .,Outgo N9 0051 14lhSeptember, 2012 /~ ,~ -, '1'//1 
- ')~I" i-:­. -'._.,-- ,t-- ~-

To 	 G- ,.J,- ' ') ./' 
___ l. f:"', V ~. -.r 1,.).,A., • (, 

Koridor Srhije d.o.o Pp,(,_n P ji) I·: I" ___
Attn; Mr. Mihajlo Misic 
21 Kralja Petra Street ,11000 Belgrade, Serbia 	 ~:, 

iE-mail: procurement@koridori~Tbije,rs \ 

Fax: +381 11 3248682 i 
I 

i 
! 

REFERENCE: 	 Serbia, Corridor X Highway Project, Construction of Highway E75, 
Section: Grdelica (Gomjc Polje)- Caricina Dolina, LOT 1 and LOT 2, ICB I
No: CORRX.E75,EIB.PACK1.ICB I ,SUBJECT: 	 Clarification to Financial Bid 

! 

I 
: 

Dear Mr. Mihajlo Misic, 	 : 

Regarding your letter with Ref. N~ 5094/12-1 from 10.09.2012, as well as under ITB 27 of 
the Tender documentation, hereby we present detailed analysis of the unit prices of the Bill of ! 

i
Quantities stated in the abovementioned letter. i 

I 
:
: 

The prices offered by us are based on objective circumstances concerning the follo~ing factors, 
which are determined as follows: 

I 
i 
I 

1. 	 Direct costs - In the forming of the unit prices proposed in the offer of the JV were taken 
into consideration all inherent direct costs concerning the quality and the execution of the 
project in time. These costs were optimized by using the expertise of engineers and 
technical personnel of the JV, through detailed analysis of the projects, study of the route 
and preparation of a work plan which allows a maximum utilization of all production 
capacity. The direct costs are optimized on the basis of savings plan developed specifically 
for the current Project. We consider that the direct costs can be reduced by applying a 
series of engineering decisions and developments related to our experience in the 
implementation of several other major infrastructure projects without impacting the 
existing technical standards and quality requirements, 

Unit prices offered in the bid were elaborated in complete accordance with the technical ~ 
specifications set out in the tender documentation received by the Employer - based on the 

enclosed Bills of Quantities and project and in accordance with all applicable rules, 

regulations and standards in the country of execution of the works. Also in the foonation of 

these prices was taken into consideration the fact that the works will be performed under 

the rules ofFIDIC. 


1 
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V "TRACE MOSTOVIK" 

2. 	 Provision of staff - it should be considered that the companies involved in the JV have a 

highly qualified engineering and technical personnel which are completely able to implement 
certainly the most complex tasks in the field of road construction (more than 1000 employees 
including about 50 engineers, 20 surveyors, 60 foremen, 18 mechanics, 20 technicians, 130 
machine operators, 225 drivers, 350 unskilled staff, 50 managers, etc.). It should be considered 
that the mentioned personnel in its majority is involved in the construction of major 
infrastructure projects and has excellent knowledge of the technical requirements and the 
relevant standards in the implementation of the current Project. 

3. 	 Technical equipment - it should be noted that technically the companies - partners in the N 
are completely equipped with the latest machinery and equipment; have mobile plants for 
production of aggregates (crushers and equipment for separation), plants for concrete and 
asphalt production. The companies - partners in the JV dispose of their own machinery with 
over 500 units of equipment and production facilities Imobile concrete plants - 4 units, mobile 
crushing installations - 5 units, mobile asphalt plants -6 units. etc.!, which is an objective 
factor that provides extremely favorable conditions in the execution of the contract and 
determines the value of our proposed prices. 

4. 	 Long-lasting commercial relations - the companies - partners in N "TRACE MOSTOVIK" 
have established long-term business relationship with a number of suppliers of materials and 
services with which were negotiated exceptionally favorable conditions. The established 
durable commercial relations in the region lead to tangible reduction of direct costs involved 
in pricing and we consider this fact as a very favorable condition. In connection to this project 
were established also new commercial relations with suppliers of materials and services on 
the territory of the Republic of Serbia, with which exclusively advantageous terms were 
negotiated. 

5. 	 Profit - In the price bid submitted by JV "TRACE MOSTOVIK" was embedded normal rate 
of profit. We would like to emphasize that in times of economic crisis, low profit rates are 
determined by a greater corporate value, namely - retention of trained staff and specialists. 
This understanding has been crucial factor for us in determining the profit in the total price. 

6. Balanced bid 	- All unit prices offered by us, in aggregate as a whole, are mutually 
balanced in such a way that the overall offer assures the technical and pricing 
requirements of the Employer and guarantees his security for the successful completion 
of the project with the required quality, price and term. 

We believe that there are objective circumstances that will enable us to achieve exceptionally 
high quality in the performance of the contract. These circumstances are reflected in: 

• 	 Correct and precise pricing of all required types ofwork; 
• 	 Ability to achieve low cost price of the end product due to the high productivity 

of our completely renewed machinery; 
• 	 Extremely high professionalism and experience of the management of the project; 
• 	 High level of training of the personnel which will perform the works; 
• 	 Organization of works securing maximum compaction of employed resources 

and provision of high productivity at a constant level of costs; 

r~'7r:0llif((? 	 2
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JV "TRACE MOSTOVIK" 

• 	 Lack of embedded investment costs for purchase of equipment to perform the 
Contract; 

• 	 Existence of exceptionally good price terms from suppliers of basic materials and 
raw materials - long-standing direct contact with manufacturers; 

• 	 Possession of own machinery secured by our own service base for maintenance ­
these circumstances in their totality enable predictability of costs for repairs and 

~.~maintenance and keeping of extremely low levels of their respective prices; 	 :;; 

• 	 Low and almost zero amortization deductions in respect to the equipment 
provided; 

• 	 Low profit rate; 
• 	 Achieved very competitive prices for the works to be performed by suppliers of 

materials and services; 

Kind regards, 

umAfg1 
~ rPYn 'IIJMr..NJ. 

Appendix: Analysis ofunit prices of Bills ofQuantities -35 pages. 
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UNIT PRICE ANALYSES 
I~ 

1. CIVIL ENGINEERING DESIGN 
01.01. HIGHWAYAUGNMENT 

Item No. 01.01.02. - EARTH WORKS 

UNIT PRICE ANALYSIS ITEM No. 01.01.02.02 

Bulk excavaUon and transport (Including topsoil stripping and stockpiling, excavaUon of soli of low bearing capacity, 

topsoillng and grassIng) " .. .', 

Excavation In 11/ and IV category soli with loadIng, transport and unloading ofmaterial from the excavation or borrow pit 

1000 m - 3000 m 

Unit ....... m3 


I. Labour 

Basis 

D 108 

Description 

Unskilled labourer 

Unit 

w. shift 

Quantity 

0,01333 

Ratio 

1,00 

Unit Price 
IRSDI 

330,77 
Total: 

Total 
/RSDI 

4,41 
4,41 

II. Materials 

Basis Description 

Transport with a truck 

Unit Quantity Ratio 

Vkm 2,18000 2,00 
__ L-­ ~L-.. ___ 

Unit Price 
/RSDI 

7,38 
Total: 

Total 
IRSDI 

32,18 
32,18 

III. E .---- --.-- ------­

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 301.3 Excavator with capacity over 2 m3 Equ. shift 0,00127 1,00 27035,28 34,33 
D 302.2 Track roller bulldozer over 150 kW Equ. shift 0,00125 0,50 22 529,44 14,08 

Total: 48,41 

Sunm.ary '~nltprlce : 85,00 

'" umA@ 

<. 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAYALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


UNIT PRICE ANALYSIS ITEM No. 01.01.02.02 

Sulk excavation and transport (Including topsoil stripping and stockpiling, excavation ofsol/ of low bearing capacity, 

topsol/lng and grassing) .. 

Excavation In V and V1 category soil with loading, transport and unloading ofmaterial fronJ the excavation or borrow pit 

1000 m - 3000 m 

3Unit ... .. .. m


I. Labour 

Basis 

0108 

Description 

Unskilled labourer 
Unskilled labourer 

Unit 

w. shift 
w. shift 

Quantity 

0,14 
0,14 

Ratio 

1,00 
1,00 

Unit Price 
IRSDI 
330,77 
330,77 

Total: 

Total 
IRSDI 

46,31 
46,31 
92,62 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Materials for blasting operations m 3 1,00 1,00 26,19 26,19 
Transport with a truck Vkm 2,00 2,00 7,38 29,52 

Total: _ 55,71 
-------­ -

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Equipment for blasting operations Equ. shift 1,00 1,00 22,79 22,79 
Excavation machinery for rock soils Equ. shift 1,00 1,00 31 ,64 31 ,64 

Total: 54,43 

Summary unit price : 202/76 

1i:E:~ 

".--: - .';:, 

:,;. , '; l~~Co [... U 
< . -0 

',' , .>. 
~ " ... ...... l) 

http:01.01.02.02
http:01.01.02


-

: 

! ~ 
' ~ 
~ 

1. CIVIL ENGINEERING DESIGN 

01.01 . HIGHWAYALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

ConstructIon of embankment (Including tOpSoil stripping, construction of stepPecJ sIde cuts, shoulder central part, 
leveling, topsolllng and grassIng ofembankment slopes) 

3Unit ... .... m


Hi Analysis Hi Description Unit Quantity 
Unit Price 

IRSDI 
Total 
IRSDI 

1 2 3 
'" 5 6 7 

1 1.01 . Topsoil stripping: 22659 m3 % 0,431 76,46 32,95 

2 1.02. Surplus topsoil : 11737 m3 
% 0,225 69,68 15,68 

3 1.03. Stepped side cuts: 3461 m3 
% 0,066 33,79 2,23 

4 1.04. Shoulder central part:2528 m3 % 0,048 61 ,92 2,97 

5 1.05. Topsoiling of slopes: 45674 m' % 0,175 65,78 11,51 

6 1.06. Topsoiling and grassing of shoulders: 8934 m' % 0,034 132,05 4,49 

7 1.07. Lining with stone the embankment slopes: 1889 m2 

=944,5M3 
% 0,007 862,86 6,04 

8 1.08. Lining of slope with stone: 620 m3 % 0,012 931,44 11,18 

Summary unit price: 87,05 

<"--~,,-' < .-'.,. .J 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWA YALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 
ii"':~( 

Construction of embankment (Including topsoil strippIng. construction ofstepped sIde cuts. shoulder central part. 
leveling. topsol11ng and grassIng ofembankment slopes) 

UNIT PRICE ANAL YS/S No. 1.01. - Topsoil stripping 

Unit .......m] 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unskilled labourer w. shift 0,00615 1,00 330,77 2,03 
Total: 2.03 

II. Materials 

Basis Description 

Transport with a truck 

Unit 

tIkm 

Quantity 

2,10000 

Ratio 

3,00 

Unit Price 
IRSDI 

7,38 
Total: 

Total 
IRSDI 

46.49 
46,49 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 305 Shovel Equ. shift 0,00039 1,00 36047,12 14,06 
D 304 Roller 8t Equ. shift 0,00077 1,00 18023,52 13,88 

---­ ----­
Total: 27.94 

Summary unit price: 76,46 

«, 

1::, 

....-­
~. O~1r-o 

. ~\, 61~
.,:-S c ->­
V' ' ·.V 0 

...... ..:,) \). E 

http:01.01.02.04
http:01.01.02


: 

1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAY ALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction of embankment (Including topsoil stripping, construction ofstepped sIde cuts, shoulder central part, 
leveling, topsolllng and grassing ofembankment slopes) 

UNIT PRICE ANALYSIS No. 1.02. - Surplus topsoil 

Unit .......m3 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unskilled labourer w. shift 0.00800 1.00 330,77 2,65 
Total: 2,65 

- ---­

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Transport with a truck Ukm 0,95000 3,00 7,38 21,03 
Total: 21,03 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 305 Track roller bulldozer up to 150 kW Equ. shift 0,00100 1,00 36047,12 36,05 
Roller 2,5 t Equ. shift 0,00100 1,00 9948,30 9,95 

--­ ----­ ---­ - Total: 46,00 

. Summary unit price: 69,68 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAYALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Including topsoil stripping, conS1ructlon ofstepped side cuts, shoulder central part, 
leveling, topsolllng and grassing ofembankment slopes) 

UNIT PRICE ANAL YSIS No. 1.03. - Stepped side cuts 

Unit ••• ....ml 

I. Labour 

Basis Oescription Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

D 108 Unskilled labourer w. shift 0,08000 1,00 330,77 26,46 
Total: 26,46 

II. Equipment 

Basis Oescriptlon Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

Mechanical rammer EQu. shift 0,00250 2,00 1466,10 7,33 
Total: 7,33 

.1~' ;: 

Summarvunltprlce: .33.79i 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAYAUGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Including topsoil stripping, conStruction ofstepped side cuts, shoulder central part, 
leveling, topsol/lng and grassing ofembankment slopes) 

UNIT PRICE ANAL YSIS No. 1.04. - Shoulder central part 

Unit ....... m3 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unskilled labourer w. shift 0,06400 1,00 330,77 21,17 

-­ - - -­ - . _­ Total: 21.17 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Transport with a truck tlkm 1,76000 6,00 7,38 1,48 
Total: 1,48 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Roller 2,5t Equ. shift 0,00250 1,00 9948,30 24,87 
CAT -multifunctional excavator Equ. shift 0,00125 1,00 11519,00 14,40 

Total: 39,27 

Summa~Llnlt price; 61,92: 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAYALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Including topsoil stripping, conStruc1lon ofstepped side cuts, shoulder central part, 
leveling, topsolllng and grassing of embankment slopes) 

UNIT PRICE ANAL YSIS No. 1.05. - Topsoiling of slopes 

Unit ....... mJ 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unskilled labourer w. shift 0,04000 1,00 330,77 13,23 
Total: 13,23 

II. Materials 

Basis 

-

Description 

Transport with a truck 

Unit 

Ukm 

Quantity 

1,02000 

Ratio 

6,00 

Unit Price 
IRSDI 

7,38 
Total: 

Total 
IRSDI 

45,17 
45,17 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDJ 

Hand roller Equ. shift 0,00100 1,00 837,75 0,84 
Bobcat Equ. shift 0,00100 1,00 6544,95 6,54 

Total: 7,38 

Summa.ry unit price: 65,781 

·1 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWA Y ALIGNMENT 


Item No. 01.01.02. • EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Including topsoil stripping, construction ofstepped side cuts, shoulder central part, 
leveling, topsolllng and grassing ofembankment slopes) 

~ 

~ 

UNIT PRICE ANALYSIS No. 1.06. • Topsoiling and grassing ofshoulders 

Unit .......m3 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRsOI 
Total 
IRS01 

D 108 Unskilled labourer w. shift 0,04000 1,00 330,77 13,23 
D 108 Unskilled labourer w. shift 0,02000 1,00 330,77 6,62 

- ­ - ­ - ­
Total: 19,85 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRsOI 
Total 
IRsDI 

Transport with a truck tlkm 1,02000 6,00 7,38 45,17 
grass seeds kg 0,04000 1,00 130,90 5,24 

Total: 50,41 

III. Equipment 

Basis Oescriptlon Unit Quantity Ratio 
Unit Price 

IRsOI 
Total 
IRsDI 

CAT-multifunctional excavator Equ. shift 0,00500 1,00 11519,00 57,60 
Hand roller Equ. shift 0,00500 1,00 837,75 4,19 

- ­ --- ­ -
Total: .-!1,79 

Summary unit price: 132,051 

.j 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAY ALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Constnictlon ofembankment (Including topsoil stripping, construction ofstepped side cuts, shoulder central part, 
leVeling, topsolllng and grassing of embankment slopes) 

UNIT PRICE ANAL YS/S No. 1.07. - Lining with stone the embankment slopes 

Unit .......m 3 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0102 Skilled mason w. shift 1,60000 1,00 496,67 794,67 

--­ -~----- -----~ - -
Total: 794,67 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Transport with a truck tlkm 1,54000 6,00 7,38 68,19 
Total: 68,19 

Summary unit price: . 8112,86J 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAYAUGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction of embankment (IncludIng topsoil stripping. constructIon ofstepped side cuts. shoulder central part. 
leveling. topsol/lng and grassIng ofembankment slopes) . 

UNIT PRICE ANAL YSIS No. 1.08. - LinIng ofslope with stone 

UnH ....... m3 

I. Labour 

Basis Description UnH Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 102 Skilled mason w. shift 1,62000 1,00 496,67 804,61 
Total: 804.61 

---­ --­ ----­ ----­

II. Materials 

Basis Description Unit Quantity Ratio 
UnH Price 

IRSDI 
Total 
IRSDI 

Cement mortar with delivery m3 0,02000 1,00 2932,10 58,64 
Transport with a truck tlkm 1,54000 6,00 7,38 68,19 

Total: 126.83 

, _ Summary unit price: 931;44, 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAY ALIGNMENT 


Item No. 01.01.04. - SUB - BASES 


UNIT PRICE ANALYSIS ITEM No. 01.01.04.02 

Procurement and placIng of0/63 mm crushed stone as rolled sub-base ofpavement structure. Broken stone 
layer shall be placed onto finIshed subgrade accepted by the Supiirvlslng EngIneer. Stone ofthls sIze shall meet 
requirements of SRPS U.E 9020. Payment per 1 m3 ofplaced materia/Including procurement and transport. 
d= 70cm 

Unit ....... m3 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0108 Unskilled labourer w. shift 0,04 1,00 330,77 12,04 
0108 UnSkilled labourer w. shift 0,04 1,00 330,77 12,04 

L. 
Total: 24,08 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
/RSDI 

Gravel 0-63 M3 1,35 1,00 270,18 364,74 
Transport with a truck t1km 2,23 6,00 7,38 98,74 
Water for road works m 3 0,06 1,00 71,70 4,30 

Total: 467,78 

III. Equipment 

Basis 

0305 
D304 
0304 

Description 

Shovel 
Roller 8t 
Pneumatic roller 16R 
Water carrier truck 

Unit 

Equ. shift 
Equ. shift 
Equ. shift 
Equ. shift 

Quantity Ratio 

0,0045 1,00 
0,0023 1,00 
0,0023 1,00 
0,0011 1,00 

Unit Price 
IRSDI 

36047,12 
18023,52 
18023,52 
15270,00 

Total: 

Total 
IRSDI 

163,65 
40,91 
40,91 
17,41 

262,88 

Summary unit price: L54,74 

http:01.01.04.02
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAY ALIGNMENT 


Item No. 01.01.04. - SUB - BASES 


UNIT PRICE ANALYSIS ITEM No. 01.01.04.03 

Placing and roiling ,the sub-base of 0/31.5 mm crushed stone onto rolled subgrade accepted by the Engineer. 

Roiling shall be perfoimed until even surface Is achieved according to designed gradients and crOssfal/s with 

tolerance oft. 1 cm. . 

Thickness: d=10 cm, d=1B cm,d=30 cm,d=3B cm 


3Unit ....... m


I. Labour 

Basis DescriptIon Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unskilled labourer w, shift 0,03640 1,00 330,77 12,04 
D 108 Unskilled labourer w, shift 0,03640 1,00 330,77 12,04 

--_. 
Total: 

-
24,08 

-- ­

II. Materials 

Basis Description UnIt Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Transport with a truck tlkm 2,23000 6,00 7,38 98,74 
Water for road works m3 0,06000 1,00 71,70 4,30 
Gravel 0-31 ,5 M3 1,35000 1,00 270,18 364,74 

Total: 467,78 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D305 Shovel Equ. shift 0,00454 1,00 36047,12 163,65 
D304 Roller 8t Equ. shift 0,00227 1,00 18023,52 40,91 
D304 Pneumatic roller 16R Equ. shift 0,00227 1,00 18023,52 40,91 

Water carrier truck Equ. shift 0,00114 1,00 15270,00 17,41 

- ­ -_ .. 
Total: 262,88 

Summary unit price: 754,74­
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAY ALIGNMENT 


Item No. 01.01.06. - ASPHALTPAVEMENT 


UNIT PRICE ANALYSIS ITEM No. 01.01.06.01. 

Placing ofbitumInous base course SNS 22sA (Sit 60) consisting ofstone aggregate 

Unit •••••• t 

I. labour 

Basis Description UnH Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

0101 Skilled asphalt finisher w. shift 0,13 1,00 496,67 62,08 
0101 Skilled asphalt finisher w. shift 0,02 1,00 496,67 7,75 

Total: 69,83 

.~. 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

bituminous gravel t 1,0100 1,00 4226,17 4268,43 
water m 3 0,0100 1,00 71,70 0,72 
Transport with a truck tlkm 1,0100 12,00 7,38 89,45 

-­ --­ -----­
Total: 4358,60 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

Asphalt paver Equ. shift 0,0025 1,00 61266,00 153,17 
0304 Roller 8t Equ. shift 0,0025 1,00 2252,94 5,63 
0304 Pneumatic roller 16R Equ. shift 0,0025 1,00 2252,94 5,63 

Water carrier truck Equ. shift 0,0025 1,00 15270,00 38,18 
Joint cutter Equ. shift 0,0025 0,50 3141,60 3,93 

Total: .~Ei,54 

. Summary'UnH price: .. 634;97 

I. 
PlaCing of bituminous base course BNS 22sA (BH 60) consisting of stone 
aggregate 

UnH Quantity Ratio 
Unit Price 

IRSDI 
UnH Price 

IRSD/for m 2 

-
d=8cm t 0,192 4634,97 

---_. 
889,91 

-_. 

II. 
Placing of bHuminous base course BNS 22sA (BH 60) consisting of stone 
aggregate 

Unit Quantity Ratio 
UnH Price 

IRSOI 
Unit Price 

IRSO/form2 

d=8cm + 8cm t 0,384 4634,97 1779,83 

fimA@l 
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Summary unit price : 
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UNIT PRICE ANALYSES 

2. BRIDGES 

CONCRETE, METALWORK AND PILES 


08.09. BRIDGES AT km 881+101.843 

PILES 


Item No. 08.09.01.10 


UNIT PRICE ANALYSES ITEM No. 08.09.01.10 

Construct/on of0120 cm pllas with concrete, class MS 30, 11-150, V-3. Payment per m' ofcompleted pile. 

Unit ....... m' 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0107 Skilled steelwork erector w.shift 1,50000 1,00 494,67 742,01 
Driller w.shift 2,00000 1,00 494,67 989,34 

0100 Skilled concrete finisher w.shift 2,00000 1,00 494,67 989,34 

Total 2720,69 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Construction of work site from crushed stone 0­
120mm 

M3 0,30000 1,00 1466,07 439,82 
Construction of welded reinforcement set for piles 
and transport onsite Kr 130,00000 1,00 71,73 9324,90 
Foisture,loading and transportation 1 km of earth 
material 

M3 1,1 5000 1,00 314,16 361 ,28 
Water M3 0,1 0000 1,00 71,70 7,17 
Concrete MB 30, M-150, V-3-lncl. transport M3 1,15000 1,00 6806,75 7827,76 
Pile fom saving reinforcement set 10,751 

M3 0,08000 1,00 7330,35 586,43 
Test unit 0,00200 1,00 1361350,05 2722,70 

-­
Total 21270,06 

----­

III. Equi i>R18nt 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Pilot machine ¢>1200 equ.shift 0,05000 1,00 154 002,45 7700,12 
Crane equ.shift 0,00200 1,00 12390,90 24,78 
Concrete pump equ.shift 0,10094 1,00 13089,90 1 321 ,23 

Vibrator _egu.shift 0,10000 1,00 261,80 26,18 

0312 Power generator 8,1-30 KB equ.shlft 0,1 0000 1,00 2478,18 247,82 

Autowatercamer equ.shift 0,00100 1,00 15270,00 15,27 

Total 9335,40 

·:~i 

i 
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UNIT PRICE ANALYSES I 
2. BRIDGES 

08.09. BRIDGES AT km 881+101.843 
CONCRETE 


Item No. 08.09.02.20 
 I 
I 
! 
I 

UNIT PRICE ANALYSES ITEM No. 08.09.02.20 
! 
! 
l 
f 
j 

Bridge deck over prefabricated girders made,of,relnforced concrete, class 1/, MB 40, M-150, V-S. 

Unit ....... m3 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0105,0106 Skilled carpenter w.shift 3,00000 1,00 441,37 1324,11 

0100 Skilled concrete fin isher w .shift 1,58000 1,00 496,67 784,74 

Totat 2108,85 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Metalconstruction M2 3,00000 1,00 78,54 235,62 

0213 Plywood hydrophobic M3 0,00150 1,00 38637,98 57,96 

Iron sheet galvanized,O.55 MM M2 0,15000 1,00 227,85 34,18 

Formwork grease Kr 0,60000 1,00 91,50 54,90 

Fixators 6p 15,00000 1,00 10,47 157,05 

Scaffold M3 6,00000 1,00 245,04 1470,24 

0211 Joists M3 0,00300 1,00 23734,76 71,20 

Water M3 0,10000 1,00 71,70 7,17 

Concrete MB 40, M-150, V~- incl. 
transportataion M3 1,01500 1,00 7174,31 7281 ,92 

Total 9370,24 

~:: 


.... _...._--­

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Crane equ.shift 0,02400 1,00 12390,90 297,38 

Concrete pump equ.shift 0,01400 1,00 13089,90 183,26 

Vibrator equ.shift 0,08000 1,00 261 ,80 20,94 

0312 Power generator 8,1-30 KB equ.shift 0,08000 1,00 2478,18 198,25 

Autowatercamer equ.shlft 0,00250 1,00 15270,00 38,18 

-
Total 

-­ --­
738,01 

-

. Summary. unit price : 12217,10 
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UNIT PRICE ANALYSES 

2. BRIDGES 

08.09. BRIDGES AT km 881+101.843 


CONCRETE 

Item No. 08.09.02.25 


UNIT PRICE ANALYSES ITEM No. 08.09.02.25 

Prefabricated maIn gIrders milde ofptestr8ssed concrete, class /I MB 50, M-15(), V-3 

h~' 
~~ 

Unit ....... m3 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0107 Skilled steelwori( erector w.shift 0.50000 1.00 496.67 248.34 

Total 248.34 

II. Materials 

r~' , 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Prefabricated main girders made of prestressed 
concrete. class II MB 50, M-150, V-3/without 
reinforcemenV 

M3 1.00000 1.00 15744.54 15744.54 

Total 16744,54 

III. ~qUl i'ment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Crane 250 t equ.shift 0.00920 1.00 99172.80 912,39 

Total 912,39 

Summary, unit price: 16906,27 

~ 
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UNIT PRICE ANALYSES 

2. BRIDGES 

08.09. BRIDGES AT km 881+101.843 


METALWORK 

Item No. 08.09.03.02 


UNIT PRICE ANALYSES ITEM No. 08.09.03.02 

IRI_d~AA~~2 ...... .. .... ] 

Unit .......kg 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D107 Skilled steelworj( erector w.shift 0 ,00600 1.00 494 ,67 2,97 

Total 2,97 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D202,D203 Reinforcment formed RA 400/500-2 
~ 1,00000 1,00 66,24 66 ,24 

Wire tie Kg 0,00300 1,00 70,00 0,21 

Total 66,45 

.... -,_.,-........... 


Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Crane equ.shlft 0,00010 1,00 12390,90 1,24 

Total 1,24 
I· .t.!~:! 

Summary unH price: , 70,66 
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UNIT PRICE ANALYSES 

2. BRIDGES 

08.09. BRIDGES AT km 881+101.843 


BRIDGE WATERPROOFING 

Item No. 08.09.04.02 


UNIT PRICE ANALYSES ITEM No. 08.09.04.02 

Ilnsiiiaf/ng _00,.........,top .•.. . . 

Unit •.... .. m2 
Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Izolation worker w.shift 0,60000 1,00 494,67 296,80 

Total 296,80 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Primer M2 0,40000 1,00 130,90 52,36 
Hydroizolation M2 1,14000 1,00 467,16 532,56 

Total 584,92 

Summary unit price ; 881,72 

,., ~.~-:) ~·~~~(Q11
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UNIT PRICE ANALYSES 

2. BRIDGES 
08.10. BRIDGES AT km 881+705.810 

CONCRETE 
Item No. 08.10.02.19 

UNIT PRICE ANALYSES ITEM No. 08.10.02.19 

Prestressed box bridge construction cast In situ. 
Concrete class II MB 45, M-1SO, V~3 . 

•
[ 

I 

i 

~ 
i 
i 
! 

-
Unit ••..... m3 

Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
fRSDI 

Skilled carpenter w.shift 6,33500 1,00 441.37 2796 ,08 
Skilled concrete finisher w.shift 1,58000 1,00 494,67 781,58 

Total 3577.66 

~~. 
!­

II, Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDf 

Formwort grease kg 0,88000 1,00 91,50 80 ,52 
Fixators item 22,00000 1,00 10,47 230,34 
Outer Scaffolding 1112 4,40000 1.00 437,73 1926,01 

Inner scaffolding 1113 3.65200 1,00 245,04 894,89 

Water 1113 0,10000 1,00 71,70 7,17 
Concrete MB 50,M-150,V-3-ind. transportation 

1113 1,01500 1,00 8511.86 8639,54 

Tabular scaffolding 1113 6.45000 1.00 311,54 2009,43 

Total 13787.90 

III. EqUI Jment 

Basis Description 

Crane 

Concrete pump 

Vibrator 

0312 Power generator 8,1-30 KB 

Autowatercarrier 

I,), 

Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
fRSDI 

equ.shift 0.01936 1,00 12390.90 239.89 

equ.shift 0,01400 1.00 13089,90 183,26 

equ.shift 0,08000 1,00 261,80 20,94 

equ.shift 0,08000 1,00 2478,18 198,25 

equ.shift 0,00250 1,00 15270,00 38,18 

Total 680.52 
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UNIT PRICE ANALYSES 

2. BRIDGES 

CONCRETE, METALWORK AND PILES 


08.10. BRIDGES AT km 881+705.810 

METALWORK 


Item No. 08.10.03.01 


UNIT PRICE ANALYSES ITEM No. 08.10.03.01 

r~od-'RA...-' 
Unit ....... kg 


I. Labour 

Basis Oescription Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRS01 

D107 Skilled steelworJ( erector w.shift 0.00600 1,00 494,67 2,97 

Total 2,97 

II. Materials 

Basis Oescriptlon Unit Quantity Ratio 

D202,D203 Reinforcment formed RA 400/500-2 
Kg 1,00000 1,00 

Wire tie Kg 0,00300 1,00 

Unit Price Total 
IRSOI IRSOI 

66,24 66,24 

70,00 0,21 

Total 66,45 

Unit Price Total
Description QuantityBasis Unit Ratio 

IRSOI IRS01 
Crane 0,00010 12390,90equ.shift 1,00 1,24 

Total 1,24 

Summaryurilt 'prl~: ' 70j66 
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UNIT PRICE ANALYSES 

2. BRIDGES 

08.11. BRIDGES AT km 883+067.252 


PILES 

Item No. 08.11.01.07 


UNIT PRICE ANALYSES ITEM No. 08.11.01.07 

Construction of 0150 cm piles with concrete, class MB 30, M-1S0, V-3. Payment per m' of completed pile. 

Unit ....... M 

I. labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0107 Skilled steelwork erector w,shift 1,76000 1,00 494,67 870,62 
Driller w.shift 2,00000 1,00 494,67 989,34 

Dl00 Skilled asphalt finisher w.shift 2,00000 1,00 494,67 989,34 

---­ ---­ -~-- _1.-.--­ -­
Total ~849.30 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Construction of work site from crushed stone o· 
120mm M3 0,30 1,00 1466,07 439,82 
Construction of welded reinforcement set for piles 
and transport onsite kg 176,00 1,00 71,73 12624,48 
FOisture,loading and transportation 1 km of earth 
material M3 1,76 1,00 314,16 552,92 
Water M3 0,10 1,00 71 ,70 7,17 
Concrete MB 30, M·150, V·3·incl. transportataion 

M3 1,79 1,00 6806,75 12190,89 
Pile fom saving reinforcement set /0,751 

M3 0,08 1,00 7330,35 586,43 
Test item 0,002 1,00 1361350,05 2722,70 

-
Total 29124,41 

---­

III. EauiDment 

Basis Description Unit Quantity Ratio 
Unit Price 

fRSDI 
Total 
IRSDI 

Pi lot machine cp1500 equshift 0.05000 1,00 160958,40 8047,92 

Crane equ.shift 0,00200 1,00 12390,90 24,78 

Concrete pump equ.shift 0.10094 1,00 13089.90 1321 ,24 

Vibrator equ.shift 0.10000 1,00 261 ,80 26 ,18 

D312 Power generator 8,1·30 KB equ.shift 0.10000 1,00 2478,18 247,82 
Autowatercarrier equ.shift 0,00100 1,00 15270,00 15,27 

-
Total 

----­ - 9~~~,21 

41656.92; ~ 

~ fA o,q.~\ 
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UNIT PRICE ANALYSES 


2. BRIDGES 

08.11. BRIDGES AT km 883+067.252 


CONCRETE 

Item No. 08.11.02.14 


UNIT PRICE ANALYSES ITEM No. 08.11.02.14 

Bridge deck over prefabricated girders made of reinforced concrete, class II, MB 45, M-150,·V-S. 

Unit ....... M3 

Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

fRSDI 
Total 
IRSDI 

0105 Skilled joiner w.shift 3.00000 1.00 441.37 1324.11 
0100 Skilled concrete finisher w.shift 1.58000 1.00 494.67 781.58 

Total 2105.69 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDf 
Total 
fRSDI 

Metalconstruction M2 3.00000 1.00 78.54 235.62 
0213 Plywood hydrophobic M3 0.00150 1.00 38637.98 57.96 

Iron sheet galvanized.0.55 MM M2 0.15000 1.00 227.85 34.18 
Fonnwork grease kg 0.60000 1.00 91.50 54.90 
Fixators item 15.00000 1.00 10.47 157.05 
Scaffold M3 6.00000 1.00 245.04 1470.24 

0211 Joists M3 0.00300 1.00 23734.76 71.20 
Water M3 0.10000 1.00 71.70 7.17 
Concrete MB 45. M-150. V-6 - incl. M3 1.01500 1.00 7676.84 7791.99 

Total 9880,31 

III. EqUI IJment 

Basis DeSCription Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDf 

Crane equ.shift 0.02400 1.00 12390.90 297.38 

Concrete pump equ.shift 0.01400 1.00 13089.90 183.26 

Vibrator equ.shift 0.08000 1.00 261.80 20.94 

0312 Power generator 8.1-30 KB equ.shift 0.08000 1,00 2478,18 198,25 

Autowatercarrier equ.shift 0.00250 1,00 15270,00 38,18 

Total 738,01 
i.'i;' 

,,/{D)~#.!?R 
J UJk~~· \)1$ 
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Summary unlt 'ptlce : 12724,01 ' t 
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UNIT PRICE ANALYSES 

2. BRIDGES 

08.11. BRIDGES AT km 883+067.252 


CONCRETE 

Item No. 08.11.02.18 


UNIT PRICE ANALYSES ITEM No. 08.11.02.18 

Prefabricated main girders mllde ofprestressed concrete, class 1/ MS SO, M-150, V-3 

;';, I;, 

Unit .......M3 


I. Labour 

Basis Description Unit Quantity Ratio 

D107 Skilled steelwork erector w.shift 0,50000 1,00 

- -­ --'­

Unit Price 
IRS01 

496,67 

Total 
-

Total 
IRS 01 

248,34 

248,34 

I

l 
'~ . 

I 
I 
~ 

II. Materials 

I 

I 

i 
i 
! 
!

I 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

Procurement and delivery of Prefabricated main 
girders made of prestressed concrete, class II 
MB 50, M-150, V-3 /without teinforcement I 

M3 1,00000 1,00 15744,54 15744,54 

Total 15744,64 

.s' 

III, Eauioment 
Unit Price Total

Description Unit Quantity RatioBasis 
IRS01 IRSOI 

Crane 250 t 1,00equ.shift 0,00920 99172,80 912,39 

Total 912,39
'---

SummarY' unit price: 16905,27 

r ' " '>\ 

, {:'_\ 
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UNIT PRICE ANALYSES 

2. BRIDGES 
~ 08.". BRIDGES AT km 883+067.252 


CONCRETE 

Item No. 08.11.02.19 


UNIT PRICE ANALYSES ITEM No. 08.11.02.19 

Prestressed box bridge construct/oneBsf In situ. 
Concrete class /I MB 45, M-150, V~3 . 

Unit ••••.•.M3 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0105 Skilled joiner w.shift 9,86000 1,00 441 ,37 4351 ,91 
0100 Skilled concrete finisher w.shift 1,58200 1,00 494,67 782,57 

5134.48 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Formwork grease Kr 0,87990 1,00 91 .50 80.51 
Fixators 6p 22,00000 1.00 10.47 230.34 
Outer Scaffolding I0Il2 4.40000 1.00 437.73 1926,01 
Inner Scaffolding I0Il3 3,66000 1,00 245,04 896.85 
Water I0Il3 0,10000 1,00 71,70 7,17 
Concrete MB 45,1.1-150. V-3-ind. transportation I0Il3 1,01500 1.00 7676.84 7791,99 
Tabular scaffolding I0Il3 18,20000 1.00 311.54 5670,03 

- .~ 

16602,90 

III. Equi )ment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0306 Crane equ.shlft 0,05542 1.00 12390.90 686,70 
Concrete pump equ.shift 0.01350 1.00 13089.90 176.71 
Vibrator equ.shift 0.08000 1.00 261.80 20,94 

0312 Power generator 8,1-30 KB equ.shift 0,08000 1,00 2478.18 198,25 

Autowatercarrier equ.shift 0.00250 1,00 15270,00 38,18 

- -
1120,78 

-

(( ~ Ct,) 

Summary unit price: 22868,16 

--r~~w ?R 
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UNIT PRICE ANALYSES 

2. BRIDGES I
08.11. BRIDGES AT km 883+067,252 

METALWORK f 
Item No. 08.11.03.01 

I 
~ 
I 

!
UNIT PRICE ANALYSES ITEM No. 08.11.03.01 
.... _-- --­,":'lnfo...,.••, ...... 

Unit ....... kg 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0107 Skilled steelwork erector w.shift 0.00600 1.00 494.67 2,97 

Total 2,97 

" 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0202,0203 Relnforcment fonned RA 400/500·2 
Kg 1,00000 1.00 66,24 66,24 

Wire tie Kg 0.00300 1,00 70,00 0,21 

Total 66,45 

III. Eaul 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Crane equ.shlft 0,00010 1,00 12390,90 1,24 

Total 1,24 

Summary unit price : 70,66 

v. ~ :;/~'" .. ·n '\. 
. ... ,~ <;' \\ 
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UNIT PRICE ANALYSES 

2. BRIDGES 
08.11. BRIDGES AT km 883+067,252 

METALWORK 
Item No. 08.11.03.02 

lR~b~robmRA_2 
UNIT PRICE ANALYSES ITEM No. 08.11.03.02 

.-. .. 1 

Unit ....... kg 
I. Labour 

Oescrlptlon Unit Quantity Ratio 
Unit Price TotalBasis 

IRSOI IRS01 
Skilled steeiwor1l erector w.shift 0,00600 1,00 494,67 2 ,97 

Total 2,97 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRS01 

0202,0203 Reinforcment formed RA 400/500·2 Kg 1,00000 1,00 66,24 66 ,24 
Wire lie Kg 0,00300 1,00 70,00 0 ,21 

Total 66,45 

.... -,_........._..­
Basis Description Unit Quantity Ratio 

Unit Price 
IRSDI 

Total 
IRSOI 

Crane equ.shift 0,00010 1,00 12390,90 1,24 

Total 1,24 

Summary.unIJprfc8~: 7 70,66 . 

~
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UNIT PRICE ANALYSES 

4. SUPPORTING STRUCTURES 

07.22.14 REINFORCEMENT WORKS 


METALWORK 

Item No. 7.22.14.01. 


UNIT PRICE ANALYSES ITEM No. 07.22.14.01. 

Pile reinforcement . . 

RA 4,DOl5ott:2rlbbed bars. '., . " " ........•. '" ." . 

Prlce.lncludeS procurement, cutting, bendIng and fixing ofall necessary materlallncfudlng all related works:Measurement unit 

Iskg ," . . . , '. ' . . . ," . 

Unit .... ... kg 

I. Labour 

Basis Oescriptlon Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRS01 

Skilled steelworl\ erector w.shift 0,02257 1,00 494,67 11,16 

Total 11,16 

II. Materials 
UnH Price Total

Basis Oescription Unit Quantity Ratio 
IRS01 IRS01 

0202,0203 
Reinforcment formed RA 400/500-2 1,00000 1,00 66,24 66.,24 Kg 
Wire tie Kg 0,00300 1,00 70,00 0.21 

-
Total 66,45

--­ ---~ 

Basis Oescription Unit Quantity Ratio 
Unit Price 

IRS01 
Total 
IRS01 

Crane equ.shift 0,00010 1,00 12390,90 1,24 

Total 1,24 

Summa'ry unit price: 7••85 

~~.~. .. 
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1. CULVERTS AND SEPARATORS 

8.5.1/12 DEVICES FOR WATER PROTECTION AGAINST POLLUTION· SEPARATORS 


Item No. 8.5.1112.09. 


UNIT PRICE ANALYSIS for capacity Qn/Qmax 10/100 

Procurement, transport and Installation ofminerai 011 separators provided with Integrated BY·PASS, PUrr/ator type or 
equivalent with the following capacities: 

QnlQmax 10/100 

Unit •.....pcs 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSOI 

0107 Skilled steelwork erector w. shift 16,00 1.00 496,67 7946.72 
0107 Skilled steelwork erector w. shift 4,00 1.00 496.67 1 986,68 

-­ - ------­ - --­ - -­
Total: 9933,40 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRsOI 
Total 
IRS01 

Degreaser Kit Q max 10/100 set 1,00 1,10 339091,76 373000.94 
Truck Equ. shift 1,00 1.00 16230,88 16230,88 

Total: 389231,82 

SummarY unit price: . 3,99165,22; 
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1. CUL VERTS AND SEPARA TORS 

8.5.1112 DEVICES FOR WATER PROTECTION AGAINST POLLUTION - SEPARA TORS 


Item No. 8.5.1112.09. 


UNIT PRICE ANALYSIS for capacity Qn/Qmax 15/150 

Procurement, transport and InStal/at/on ofminerai 011 separators prollided with Integrated BY.PASS, Purgator type or 
&qullls/ent with the following capacities: 

, Qn/Qmax 151150 " ,,' , 

Unit ... ... pcs 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 107 Skilled steelwork erector w. shift 16,00 1,00 496,67 7946,72 
D 107 Skilled steelwork erector w. shift 4,00 1,00 496,67 1 986,68 

Total: 9933,40 
---,­ -

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Truck Equ. shift 1,00 1,00 16230,88 16230,88 

Degreaser Kit Q max 15/150 set 1,00 1,10 396490,61 436139,67 

--,­
Total: 452370,55 

Summary unit price: 462303,95 

_@1 
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1. CULVERTS AND SEPARATORS 

8.5.1112 DEVICES FOR WATER PROTECTION AGAINST POLLUTION - SEPARA TORS 


Item No. 8.5.1112.09. 


UNIT PRICE ANALYSIS for capacity Qn/Qmax 20/200 

:" ".: '.:- ' . 
Procurement, transport and Installatlon ofminerai 011 separators provided with Integrated BY·PASS,Purgator type or 
equivalent with the following capacltles: 

QnlQmax 201200 

Unit ...... pcs 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0107 Skiiled steelwork erector w. shift 16,00 1,00 496,67 7946,72 
0107 Skiiied steelwork erector w. shift 4,00 1,00 496,67 1986,68 

Total: 9933,40 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Truck Equ. shift 1,00 1,00 16230,88 16230,88 
Degreaser Kit Q max 20/200 set 1,00 1,10 453889,45 499278,40 

Total: 515509,28 
~:: 

, SummarY unit price: 525442;68; 
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1. CULVERTS AND SEPARA TORS 

8.5.1112 DEVICES FOR WATER PROTECTION AGAINST POLLUTION - SEPARA TORS 


Item No. 8.5.1112.09. 


UNIT PRICE ANALYSIS for capacity Qn/Qmax 30/300 

Procurement, transport and Instal/ation ofminerai 01/ separators provided with Integrated BY-PASS, PUlTJator type or 
equivalent with the following capacities: 

QnlQmax 301300 

Unit •.••.. pcs 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 107 Skilled steelwork erector w.shift 16,00 1,00 496,67 7946,72 
D 107 Skilled steelwork erector w. shift 4,00 1,00 496,67 1986,68 

_ ._­ Total: 189,80 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

/RSDI 
Total 
IRSDI 

Truck Equ. shift 1,00 1,00 16230,88 16230,88 
Degreaser Kit Q max 30/300 set 1,00 1,10 520146,13 572 160,74 

----~~ 

Total: 588391,62 

Summary unit price: 588581,42 

U @1 
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1. CULVERTS AND SEPARATORS 

8.5.1112 DEVICES FOR WATER PROTECTION AGAINST POLLUTION - SEPARA TORS 


Item No. 8.5.1112.09. 


UNIT PRICE ANALYSIS for capacity Qn/Qmax 50/500 

Procurement, transport and Installation ofminerai 011 separators provided with Integrated BY-PASS, PUl11ator type or 
equivalent with the fol/owlng capacities: 

QnlQmax 501500 

~ 

~ 
~ 

Unit .•.... pcs ~ '. 
~ 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 107 Skilled steelwork erector w. shift 16,00 1,00 496,67 7946,72 
D 107 Skilled steelwork erector w. shift 4,00 1,00 

"---­ -­
_496,67 

-
1986,68 I 

9933,40 i 

I 
~ 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

fRSDI 
Total 
IRSDI 

Truck Equ. shift 1,00 1,00 16230,88 16230,88 

Degreaser Kit Q max 50/500 set 
-

1,00 1,10 637760,34 
-

701536,38 
-­

~ 

~ 
717767,26 

Summary unit price: 727700,66 
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UNIT PRICE ANALYSES 


5. TRAFFIC TECHNICAL AND SERVICE EQUIPMENT FOR ROADS 
11. trAFFIC TECHNICAL SERVICE EQUIPMENT FOR ROADS 

Item No. 11.3.04 

UNIT PRICE ANALYSES ITEM No. 11.3.04 

Single sided distance barrier 
H2W4* on the structu,re 

iii' 

Unit ....... m· 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0108 Unscilled labourer w.shift 2,55600 1,00 330,77 845,45 

845,45 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

splint L=4300MM unit 0,250 1,00 4970,68 1242,67 

column H=1900MM unit 0,250 2,00 1972,35 986,18 

beam "C 180x3MM" L=3998MM unit 0,250 1,00 8090,00 2022,50 

console for single wall unit 0,250 2,00 962,62 481,31 

connector handle column unit 0,250 2,00 273,43 136,72 

connecting elements set 0,250 1,00 870,46 217,62 

5087,00 

.... --.-........._..­

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 312 Power generator equ.shifl 0,012 1,00 2478,24 29,74 

0308 Pneumatic drill equ.shifl 0,012 1,00 675,88 8,11 

37,85 

. Summary unit price :5970,30 

:i~ '~ 
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UNIT PRICE ANALYSES 

5. TRAFFIC TECHNICAL AND SERVICE EQUIPMENT FOR ROADS 

11. trAFFIC TECHNICAL SERVICE EQUIPMENT FOR ROADS 


Item No. 11.3.05 


UNIT PRICE ANALYSES ITEM No. 11.3.05 

SIngle sided distance barrier 
H2W4* on the structure 

Unlt ....... m· 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unscilled labourer w.shift 4,00000 1,00 330,77 1323,08 

Total 
---­ - '----­ --­

1323,08 
-­

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

splint l=4300MM unit 0,250 1,00 4970,68 1242,67 

column H=790MM unit 0,250 3,00 2539,68 1904,76 

beam "C180x4"MM l=3998MM unit 0,250 1,00 10947,56 2736,89 

console distancer unit 0,250 3,00 880,70 660,53 

connecting element console column unit 0,250 3,00 317,46 238,10 

connecting elements set 0,250 1,00 1126,47 281,62 

pin M16xlSO,nuts set 0,250 3,00 399,39 299,54 

resin for anchors unit 0,250 3,00 532,51 399,38 

Total 7763,49 

III. Eaul 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 312 Power generator equ.shift 0,012 1,00 2478,24 29,74 

D308 Pneumatic drill equ.shift 0,012 1,00 675,88 8,11 

-­ -­ - -
Total 

-­
37,85 

-

Summary unit price : 9 124,42 
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nF.FEHENCE: 	 S~I-bia, Corridor X Highwa~ Projt'('I. Construction of High\\ay £75 
S('ttion: G.-d('lita (Gornj(' Poljc) Car-kina Dolina, LOT 1 and LOT 2 
leB ;\0: CORHX.E75.ElB,PACl<l.JCB 

SUB.lFTT: 	 Clarilicatioll of fiuanda! Bid 11\0.2 

Dear S ir. 

f\$ Y(1lH cornpan} ~ublllittl't.I BiJ~ for COIl\!t'm:! io!l of High\\:J\ F75. Secti\~11 Grdel ie il ((Jm'nje Potic) -. Carkina 
Dolina. LOT I: Road and bridges from (Jrdelica to Tunnel Prc{kjan..:' and LOT 2: Road and bridg.es from Tunnel 
Prcdejallc 10 Ollicina Dolina. ICB l\t1: CORRX.E75.ElB.PACK l.le8. \\e are asking ~ Oil to subm it darification il} 
!)cc0rdancc with I1'J1 '27. in order 10 climin:nc. h:- an) mennO. anu \\ ithoul any daub!. endangering nr the Contract 
implemenlation due \I) ill<.:omplclerlcss ()f ":,hl dements. obligllilOlh and proccdun;s. 

Therefore. please pro\ ide additional explanali(\Ds regarding price analysis that you sent to us 3S a r,,-,ply to 
Clarification No.1 011 September 14. 2012 (our n,l. 5J3-t/1 : dat.:d September J7. 2012) as foil0\\ ~: 

1. 	 For item 01.01.02.02 - "EXCIl\ation in Catcgol')' II I und IV .. " please provide further clarification and more 

dcta ilcd anal):,b o j' the cost lor Ifal1:,p,-,n by truck and lruck performance (tlll1larouml lim \)). a~ \vell as 

clarification fur performance and rricc for bulld0l.ers and excavators during: excavation and loading (show 

given values in the colum n "Quanlity") 


") 	 For item 0 1.0 1.02.04 please prn\'idt' explanation of) our analysis . since the share of cost t~)r mach inery and 

labor can not be !>CC Il from: our price analysis. clarifY· 


3. 	 For item 01 01 .04.02 please pwvide det:] iled analysis of the COSl for crushed slOl1e 013 J.5 111m (364 .74 RSD) 

and the anal) si s of equi pment performance for construct ion of lower base course of pavement. 


4. 	 For item 08 .09.02.20 it is neces:>Jr~ to provide ana lys is 01' the cost for clc\ation of the prefabricated girder. 
i.e. cost Cor crane hiring alld its performallce of 0.024 h!m3 . Explaill pcrfo011uncc of concrete pump " .. 

O.014h/m3. Provide detailed structu re of the time to perform operations or elevation and install ing of 

preii,1bricatcd girders \\ ith crane anJ pro\ ide performance of 0.024 !J/m3. Explain ill dC18ils the cost oC 

~oncretc work \\ il11 concrete class II \1B 40. \\ itll all inpm parameters (pllrcha>ie of concrete with add itives. 

transport, deliver; of equ ipmcnl and 100!S, blo\\ ing. of fornm ork before concreting. imernal transpol1. 

concrete la.' illg, dispersal. cLiring etc. all that makes concrele price concreting 111 gl\ cn circumstances). 

C lari t) price f ~>r rommor\.; Jnd scaffold for construction ()f prefabricated girders. 


5. 	 For i1 em 08.09.02 .25 please PH)\ ide dctal k:d an<1lysb !~)r prefabricated main girders mad" of pr(' ~tri.:ssed 


concrete wil i1 (lUf reinforc ing (your price is 15,744.54 RSD) 
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h. 	 hll' ill'1ll (J~.{I(I.II1.(I'::: pk~hC f'rr' \'id,-, dd,lIkd (lllah"is ,i , pnc<..· t(11' pllldlletiPIl I)i' IcinfilrCCnkJll j'ol'llll:d I~/\ 


.f(l() :'00-2. c!;lrif, pc:ri'nnn<!lkc "f \Iork..:", 0.006 h 'kg. " f I<,,'int",irc.:nlt'llt. Priee f()r prucur':Ilicn! nfreill\(lrcil1g 

rih 1l1i.Hl.'1 ial i~ 66.2·1 RS[) Dilli all (lth,'! c\l:-,b ill lhi., ikrn (tr31l"!WI1. Clillillt!. foldin;f2 and binding) arc 4.21 

RSJ) kg. plea..;c cIMit') dClaii<,:d qnlClulC of Nhcr c:'pcnsc"". 


7. 	 1'(\1 ilelll~ 11.3.0-1 and 11 J .U it is nc\.'e"~:1 r: to pro\ ide fllrlher cl3ritic;]tion oj' pricc analysis lor the requested 

barrier 112\\-+ ilild H2W4 nn the structure. Please pr\,\ ilk c ilaractcriqics of manufacturer for barrier for 

II hich ~(111 Illade price an"l~ ~is. Pr(l\cdi\(' barrier ha~ spec ial significance for tra1fit safet) and it is 

nccc:;sal'~ tn lornply with <ill n:qut.'q~ and r":coll1ll1cmlali"IlS. The harrier must meet I-.N 13 17 pan 1 [(l 5 and 

til.: barricr'~ ll1arlUfaClll l'~r and safe!) haITi~'r ihel!' has III hmc CE Illilrk and all required certitieation (attcst 

doclImental il)I!) , 


Your Cla rification n;~;lrJing tlb{l\c-l11cl1tioned issue applies to bid li!IJDTland <;hall be submitted on COl1lpan)'s 
Mel1l<wandu11l ~i!!n('(1 b~ ilufhori!('cl per,;on to sign lhe bid on hella! r ()f .IV. 

This request has plII'pOS," to clarify your Bid and cannot change the price. scope or allY other aspect of it, 

Reqllcstl'd document shall be pr()\ iJcd ill English languagt.: as scanned docull1.;onts by an c-mail until t:-!g~~m.\2.~J: 5. 

2.Ql~. Hard C()r~ d()~'umcnt can be deh cred after 10 the Ernplo) cr' s adJres'> 

Koridori Srbijc d,o,o. 
 ! 
21 Kra lja PeIra Street. 11000 Belgrade. Repuhlic of Serbia IE-mail : procuremen t iZ: k{)ridQri~Ibjje.[~ 

Kind regards. 
Director 	 i 
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JV "TRACE MOSTOVIK" 

9ulg. NgOO6, 9'~November:, 2012 

K~i1 . 
~ I.' 

" "',"' _. Pi-OO 
.'l 

, 
To 
Koridor Srbije d.o.o 
Attn: Mr. Mihajlo Misic 

• r 

f,p. (;~'ll1lJf tI 

• '. -'-~- t ~.~n. 

21 Kralja Petra Street 
11000 Belgrade, Serbia 
E-mail: procurement@koridorisrbije.rs 
Fax:+381 113248682 

REFERENCE: Serbia, Corridor X Highway Project, Construction of Highway E75, 
Section: Grdelica (Gomje Polje)- Caricina Dolina, LOT J and LOT 2, ICB 
No: CORRX.E7S.EIB.PACKl.lCB 

SUBJECT: Clarification N~2 to Financial Bid 

Dear Mr. Mihajlo Misic, 

Regarding your letter with Ref N~ 638911 2-1 dated 29th October, 2012 as well as under 
ITB 27 of The Tender documentation, hcreby N TRACE MOSTOVIK provides additional 
explanations regarding price analysis that N TRACE MOSTOVIK sent as a reply to Clarification 
No.1 as follows: 

Item 01.01.02.02 
Bulk excavation and transport (including topsoil stripping and stockpiling, excavation of soil 
of low bearing capacity, top soiling and grassing) Excavation in III and IV category soil with 
loading, transport and unloading of material from the excavation borrow pit I OOOm - 3000m 

Clarification 

Value 2.18 in column "Quantity" represents quantity of excavated soil per 1 m3 in dense 

condition. 

That means 1.97 11M3 (average volumetric weight of soil III and IV category) x 1.11 (K of 

blowing) = 2.18 tlM3. 

Value 2 in CQlumn "Ratio" represents average transport distance in kilometers = 2 krn. 

Value 7.38 in column "Unit price" is price is the price for transport by truck in RSD per ton. 


Excavator goes with 6 trucks with capacity 30 tons each one, For transportation of787 m3 of soil 

excavated (which is 1708 tons) at average transport distance of 2 km, for 6 trucks, 10 courses of a 

truck are estimated. For these 10 courses average 300 tons of soil are going to be transported by 

each truck. The time estimated fur 1 course of a truck is 20 minutes (8+6 ....2+4), time for loading is 

average 8 minutes. 10 courses x 8 minutes for excavation and loading x 6 trucks :=: 480 minutes = 

8 hours. 


Value 0.00127 in column "Quantity" is defined by the capacity of an excavator for one equipment 

shift (machine shift, equ shift) and was estimated by dividing 1 equ shift to the excavator capacity. 
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CE 'OSTOVIK" 

The accepted performance is 787 m3 per equ shift or: 1 equ shift: 787 m3 = 0.00127 equ shift!1 
M3, given that the theoretical performance limit of the excavator, estimated fot this soil category, 
is 1000 M3/equ shift. 

The bulldozer is foreseen for scuffling of the soil excavated after it has been transported to a 
depot, or as quantity it is: 1 equ shift : 800 m3 = 0,00125 equ shift! for 1 M3. 

Productiveness of the excavator for scuffling on depotl borrowpit is 1600 m3 per equ shift, 
but given that the soil excavated by the excavator is 787 m31 equ shift, we have accepted 112 shift 
for scuffling which is shown in column "Ratio" - 0.5 

See Appendix M 1- 2 pages 

Item 01.01.02.04 

Construction of embankment (including topsoil stripping, construction of stepped side cuts, 

shoulder central part, leveling, tops oiling and grassing of embankment slopes) 


Clarification 

Complex analysis consists of eight sub-analysis. 

In every sub-analysis all expenses for equipment and labor are shown. 

In Column "Quantity" time to execute certain job is shown (for equipment - Equ. Shift per m3, for 

labor- w. shift/m3). 

In column "CoefI" Is shown transport distance in kilometers. 

In column ''Unit price' price for unit expense of time to execute certain job for certain equipment 

and labor. 


See Appendix M2- 9 pages 

Item 01.01.04.02 
Procurement and placing of 0/63 mm crushed stone as rolled sub-base of pavement 
structure. Broken stone layer shall be placed onto f"mished subgrade accepted by the 
Supervising Engineer. Stone of this size shall meet requirements of SRPS U.E 9020. Payment 
per 1 m3 of placed material including procurement and transport d=70 

Clarification 

The quantity of 2.23 reffers to the required tonnage crushed stone 0/31 .5 for the construction of 1 
m3 compacted pavement. (1,65 tlm3 x 1,35 (K compaction) that is delivered from the depot for 
crushing to the site. 

The quantity 1.35 is a result of the dividing the rate for the crushed stone in compacted condition 
per tlm3 to the volumemetric weight ofthe crushed stone 0/31.5 (accepted 1.65 t /m3) 
The data were obtained based on laboratory testing protocol of the compaction of the crushed 
stone pavement with compession plate in the construction of similar pavements. 
The price of the crushed stone 0/31.5 is in the offer as a product of crushing of the rock from the 
site and delivered to the depot for a remaking. The rest of the costs are for transportation from the 
place ofblasting to the depot ofcrushing. 

2 /5 
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JV "TRACE MOSTOVIK" 

The productivity that we have set for the complex unit is 220 m3/equ. shift for the shovel and 112 
equ. shift for a reaching of the compaction of the pavement with two rollers - static and pneumatic 
roller. For the shovel the quantity is 1 equ. shif: 220 m31 equ. shift =:0 0,00454 equ. shiftll m3; for 
the static roller the quantity is 1/2 equ.shift:220 m3/equ. shift 0100227 equ. shiftll m3; for the 
pneumatic roller the quantity is 112 equ. shift: 220 m3/ equ. shift =:00.00227 equ. shift /1 m3. 

The water carrier truck provides the required amount of water used for humidification of the 
crushed stone. For 220 m3 crushed stone are required l3.200 m3 water that is delivered by two 
runs of the truck, which is the reason to be provided 1/4 equ. shifts for the water carrier truck. The 
quantity is 1/4 equ. shift: 220 m3/equ.shifts = 0,00114 equ. shiftsll m3 

See Appendix M3- 3 pages 

Item 08.09.02.20 
Bridge deck over prefabricated girders made of reinforcement concrete, class D, MB 40, M­
150, V-6 

Clarification 

The analysis relates to the supply and laying of concrete class II, 40 MB, M-150, V-6 for bridge 
slab above prefabricated girders lincluding formwork and scaffolding! and manufacture, supply 
and installation ofthe girders are shown in the analysis of item 08.09.02.25. 

Analysis of item 08.09.02.20 is complex unit price and includes the following types of 
construction works: 

Formwork of bridge slab 

The share offormwork in 1 m3 of concrete is 3 m2. The norms in the analysis offormwork apply 
to implementation of formwork in a form ready for installation and dismantling of formwork, 
spreading over it an oil formwork, installation of pipes, plastic spacers for reinforcement, putting 
paste on plywood panels, as well as installation ofgalvanized steel used for formwork. Formwork 
forms are being assembled (installed), dismantled and moved mechanically, mandatory with a 
crane. The norm of usage of the crane with this purpose is 0.008 machine shift (equipment shift =:: 

equ shift)/m2 formwork. In complex price it is embedded a cost of 0.024 equ shift/m3 concrete, 
which is 10.008 equ shift/m2 x 3 m2/m3 =:0 0.024 equ shift /m31 - 1 machine shift = 8 hours. 

Manufacture, supply and laying of concrete MB 40, M-150, V-6 for bridge slab 

The performance of the concrete pumps for laying of 1 m3 concrete, embedded in the analysis, is 
0.014 machine shift or 71 m3 concrete! day. This includes stabilization of concrete pump and 
orientation of the rolling trunk to the height of the place of putting the concrete, taking the 
concrete from the vehicle, the pumps' loading with concrete solution and its application in the 
formwork, manual pushing 0 f concrete in the corners and in places with dense reinforcement, 
compaction ofthe layed concrete manually or mechanically, care ofthe concrete by pouring water 
from water carrier truck through a hose-pipe. 
For an explanation ofthe complex price of item 08.09.02.25 we enclose further analysis prices for 
concrete and formwork , as well as bill 0 f quantity. 

See Appendix M4- 3 pages 
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Item 08.09.02.25 
Prefabricated main girders made of prestressed concrete, class II MB 50, M-150, V3 

Clarification 

This is complex unit price including production ofgirders on ground near the site, their 

transportation to the place oftheir laying and installation. 

The price does not include the reinforcement; neither the high strength steeL nor cables nor ducts. 

They are subject ofother analyses. 


In the amount of 15 744, 54 RSD are included the following types ofconstruction works: 


Framework for prefabricated girders - 4,40 m2 per 1 m3 of concrete - total amount of 5068,23 

RSD.lincluding labor, materials and equipment/ 

Concrete class II MB 50, M-150, V-3, supply from own concrete plant linstalled on the site/ and 

laying the concrete in the girder - total amount of 9728,06 RSD. / including labor, materials and 

equipment/ 

Transportation of the girders from the site to the place of its installation - total amount of 948,25 

RSD per 1 m3 girder. 


All listed amounts are for the production and the transportation of 1 m3 prefabricated girder 

Iwithout reinforcement! - total amount of 15 744,54 RSD. 


4. The installation of the girders include the labor of the installers in the amount of248,34 RSD 
and equipment - crane 250 tons - amount of912,39 RSD per 1m3 girder. 

Recapitulation: 

Value for the installation per 1 m3 girder - 1160,73 RSD. 

Value for the production and the delivery of 1 m3 girder - 15744,54 RSD 

Total amount for 1 m3 girder - 16905,27 RSD (without the reinforcement) 


See Appendix N95- 2 pages 

Item 08.09.03.02 
Ribbed rebars RA 400/500-2 

Clarification 

In the price 66,24 RSB/kg are included: the delivery and the fabrication of steel in industrial plant 
for reinforcement, cutting, folding and binding in according to the project as, well as the delivery 
ofthe reinforcement to the site. 

In the price 4,21 RSD/kg are included: the transportation of the prepared shaped material to the 
lifting mechanism to 30 m average horizontal distance, as well as a vertical climbing through a 
crane, installation, splicing and binding in a form ready for concreting. 
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JV "TRACE MOSTOVIK" 
Reinforcment formed RA 400/500-2 !The price includes procurement, cutting, bending and fixing 
of reinforcing bars in the construction, fully as designed,! 

Skilled steelwork erector/installation of reinforcement/ take part in transportation of the prepared 
shaped material to the lifting mechanism to 30 m average horizontal distance, installation, splicing 
and binding in a form ready for concreting. 

See Appendix M6- 3 pages 

Item 11.3.04 and Item 11.03.05 
Single sided distance barrier H2W4* on the structure 

See Appendix M7- 6 pages 

Kind regards, 

TSVETAN TSONE 
Authorized Reprden 

N TRACE MOSTO 
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AppendixMl 

UNIT PRICE ANALYSES 

1. CIVIL ENGINEERING DESIGN 
01.01. HIGHWA Y ALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


UNIT PRICE ANALYSIS ITEM No. 01.01.02.02 

Bulk excavation and transport (Including topsoil stripping and stockpiling, excBvation of5011 of /ow bearing capac~," 
topsolling and grassing) , 
EXcavation In III and IV category soli with loading, transport and unloading ofmaterial from the excavation or borrow pit
1000 m - 3000 m .,", . ' .' . , , 

Unit ....... m3 


I. Labour 

Basis Oescription Unit Quantity Ratio 
Unit Price 

fRSOI 
Total 
/RSOI 

0108 Unskilled labourer w. shift 0.01333 1.00 330.77 4,41 

- ­ Total: 4,41_ 

II. Materials 

Basis Oescrlption Unit Quantity Ratio 
Unit Price 

/RSOI 
Total 
/RSOI 

Transport with a truck Ukm 2,18000 2,00 7,38 32,18 

- ­ '---­ .. 
Total: 32,18 

Basis Oescription Unit Quantity Ratio 
Unit Price 

/RSOI 
Total 
IRSOI 

0301.3 Excavator with caoacitv over 2 m3 EQu. shift 0,00127 1,00 27035,28 34,33 
0302.2 Track roller bulldozer over 150 kW EQu. shift 0,00125 0,50 22 529,44 14,08 

-- ­ -- ­
Total: __48,41 

Summai:)' unit prl~ : 

;:. 
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UNIT PRICE ANALYSES 

1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAY AUGNMENT 


Item No. 01.01.02. - EARTH WORKS 


UNIT PRICE ANALYSIS ITEM No. 01.01.02.02 

~ ,:,~ '~ 

Bulk eieavlltlon and lnI".port (Including tDp$d1 atrIppIng and stockpiling, uenatlon of ISOIf of low bearingcapeclty, topMJHlng and graulttg) 

Exeavlltlon In 111 and IV c:al8eOtY .,,, with Ioadfng, tnJnsport and unloadIng ofmaterial from the ueavatlonor botTow pit 

1000 m -3000 m . 


Unlt •.•. ... m' 

I. Labour 

Basis 

0108 

Description 

Unskilled labourer 

Unit 

w. shift 

Quantity 

0.01333 

Ratio 

1,00 

Unit Price 
IRSDI 

330.77 
Total: 

Total 
IRSDI 

4.41 
4,41 

II . Materials 

Basis Description 

Transport with a truck 

Unit 

tlkm 

Quantity 

2,18000 
Value 2.18 represents quantity of 

Ratio 

2,00 
Value 2 represents 

Unit Price 
IRSOI 

7.38 
That IS the 

Total 
IRSOI 

32,18 

excavated soil per 1 rn3 In dense average transport price for 
cond~i on. Or. 1.97 Um3 (average distance In kilometers = transport by 
volumetric weight of soillll·IV 2km. truck 
category) x 1.11 (K of blowing) = 2.18 
Um3. 
Clarification: Excavator goes with 6 
trucks w~h capacity 30 tons each one. 
For transportation of 787 m3 of soil 
excavated (which Is 1708 tons) at 
average transport distance of 2 km. for 
6 trucks. 10 courses of a truck are 
estimated. For these 10 courses 
average 300 tons of soil are going to 
be transported by each truck. The time 
estimated for 1 course of a truck is 20 
minutes (8+6+2+4), time for loading is 
average 8 minutes. 10 courses x8 
minutes for excavation and loading x6 
trucks =480 minutes =8 hours 

Total: 32.18 

i~;~ 

III . Eaulornent 

Basis Description Unit Quantity Ratio 

0301 .3 EQu. shift I 0,00127 1,00 
The quantity of 0.00127 is defined by 
the capacity of an excavator for one 
equipment shift (machine Shift. equ 
shift) and was estimated by dividing 1 
equ shift to the excavator capacity. 
The accepted performance Is 787 m3 

per equ shift or. 1 equ shift : 787 m3 = 
0.00127 equ shinl1 ...3, given that the 
theoretical performance lim~ of the 
excavator, estimated tot this soil 
category. is 1000 M3IeqU shill. 

0,50 22529,44Track roller bulldozer over 150 kW I EQu. shift I 0,00125 14.08 
The bulldozer is foreseen for scuffling Productiveness of the 
of the soU excavated after it has been excavator for scuffl ing 
transported to a depot or as quantity it on depotis 1600 m3 per 
is: 1 equ shift : 800 m3 = 0 .00125 equ equ shift. but given that 
shilll for 1 M3. the soli excavated by 

the excavator Is 787 Total: 48,41 
m31 equ shift. we have 
accepted 1/2 shift for 
scuffling which is shown 
In column "Ratio" • 0.5 

000002 
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AppendixM2 

1. CIVIL ENGINEERING DESIGN 
01.01. HIGHWA YALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Including topsoil stripping, construction ofstepped side cuts, shoulder central ~rt, 
leveling, topsoiling and grassing of,embankment slopes) . 

Unit ....... m3 


N2 Analysis N2 Description Unit Quantity 
Unit Price 

IRSOI 
Total 
IRS01 

1 2 3 4 5 6 7 
1 1.01 . Topsoil stripping: 22659 m) % 0,431 76,46 32,95 

2 1.02. Surplus topsoil: 11737 m) % 0,225 69,68 15,68 

3 1.03. Stepped side cuts: 3461 m) % 0,066 33,79 2,23 

4 1.04. Shoulder central part:2528 m) % 0,Q48 61,92 2,97 

5 1.05. Topsoiling ofslopes: 45674 m2 
% 0,175 65,78 11 ,51 

6 1.06. Topsoiling and grassing of shoulders: 8934 m2 % 0,034 132,05 4,49 

7 1.07. Lining with stone the embankment slopes: 1889 m2 

=944,5M3 
% 0,007 862,86 6,041 

, 

8 1.08. Lining of slope with stone: 620 m3 % 0,012 931,44 11,18 

ISummary utilt price: 87.051 
~ 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWA Y ALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Including topso' s1rIpplng, construction ofstepped side cuts, shoulder central part, 
leveOng, topsoillng and grassing ofembankment slopes) 

UNIT PRICE ANALYSIS No. 1.01. • Topsoil stripping 

3Unit .. .. ... m


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unskilled labourer w. shift 0,00615 1,00 330,77 2,03 
Total: 2,03 

II. Materials 

Basis Description 

Transport with a truck 

----­

Unit 

Ukm 

Quantity 

2,10000 

Ratio 

3,00 

Unit Price 
IRSDI 

7,38 
Total: 

Total 
IRSDI 

46,49 
46,49 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 305 Shovel Equ. shift 0,00039 1,00 36047,12 14,06 

D304 Roller 8t Equ. shift 0,00077 1,00 18023,52 13,88 

-­ ---_._-­ -­ -
Total : 27,94 

Summary:unlt price: 76,46 

ooooo~ 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAYALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

ConstructIon ofemba"iuniint (Includfng topsoil stripping, .conslnicilan of Stepped sIde cuts, shoulder central part, 
lev~/lng, topsoillng ~tidgrasslng ofembankment slopes) , . 

UNIT PRICE ANAL YSIS No. 1.02. - Surplus topsoil 

lUnit .......m


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI I 

I 

0108 Unskilled labourer w, shift 0,01 1,00 330,77 2,65 

-­ - -
Total: 

-­
2,65 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
/RSDI I 

Transport with a truck tlkm 0,95 3,00 7,38 21 ,031 
Total: 21.031 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0305 Track roller bulldozer up to 150 kW Equ. shift 0,00 1,00 36047,12 36,05 
Roller 2,5 t Equ, shift 0,00 1,00 9948,30 9,95 

-­ --­
Total: 46.00 

Summary unltprlcct: '. 69.88; 
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1. CIVIL ENGINEERING DESIGN 
01.01. HIGHWAYALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


,I,' 

COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Including topsoIl stripping, construct/on ofstepped side cuts, shoulder central part, 
leveling, topsolling and grassing ofembankment slopes) 

.----------- ­
UNIT PRICE ANALYSIS No. 1.03. - Stepped side cuts 

Unit .... ... m3 


I. labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unskilled labourer w. shift 0,08 1,00 330,77 26,46 
Total: 26,46 

II. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Mechanical rammer Equ. shift 0,00 2,00 1466,10 7,33 

--- ­
Total: 7,33 

Summarv'uniFl'iilce:--- - -33,791 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWA Y ALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Including topsoil stripping, construction of 'stepPed side cuts, shoulder central part, 
leveling, topsoiling andgnis,~/ng ofembankment $lOpe$ ) 

UNIT PRICE ANAL YSIS No. 1.04. - Shoulder central part 

Unit ....... m3 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0108 Unskilled labourer w. shift 0,06 1,00 330,77 21,17 
Total: 21,17 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Transport with a truck tlkm 1,76 6,00 7,38 1,48 
Total: 1,48 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Roiler 2,5 t Equ. shift 0,00250 1,00 9948,30 24,87 
CAT -multifunctional excavator Equ. shift 0,00125 1,00 11519,00 14,40 

Total: 39,27 

Summary unltprlee: . ' 61~92' 
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1. CML ENGINEERING DESIGN 

01.01. HIGHWA YALIGNMENT 


Item No. 01.01.02.· EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 
! 

COnstructlQn ofembankment (Including topSoil Sfrtpplng, constructIon ofstepped BIde cutS, shOUlder centralpart, ! 
leveling; tOpsolllng and graBBIng ofembankments/opes) 

UNIT PRICE ANALYSIS No. 1.05 . • Topsolllng ofslopes 

Unit ....... m3 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

/RSDI 
Total 
IRSDI 

0108 Unskilled labourer w. shift 0.040 1,00 330,77 13,23 
Total: 13,23 

( 
II. Materials 

Basis Description 

Transport with a truck 

Unit 

tlkm 

Quantity Ratio 

1,020 6,00 

-­ -

Unit Price 
IRSDI 

7,38 
Total: 

Total 
IRSDI 

45,17 
45,17 

I 

! 
! 
I 
I 

I 

I 

I 
I, 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Hand roller Equ. shift 0,001 1,00 837,75 0,84 

Bobcat Eau. shift 0,001 1,00 6544,95 6,54 
Total: 7,38 

.Summary unit price: . 65,78' 
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1. CIVIL ENGINEERING DESIGN 
01.01. HIGHWAY ALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01,02.04 

Construction ofembankment. (Including topsoil stripping, cOnstruction ofstepped side cuts, shoUlder central part, 
leveling, topsolllng andgrassi'ng Of embankment slopes) '. . . . . . 

UNIT PRICE ANAL YSIS No. 1.06. - Topsoiling and grassing ofshoulders 

Unit .......m3 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRS 01 

D 108 Unskilled labourer w. shift 0,040 1,00 330,77 13,23 
D 108 Unskilled labourer w. shift 0,020 1,00 330,77 6,62 

Total: 1l!,~ 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Transport with a truck tfkm 1,020 6,00 7,38 45,17 
grass seeds kg 0,040 1,00 130,90 5,24 

Total: 50,41 

III. Equipment 

Basis DesCription Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

CAT-multifunctional excavator Equ. shift 0,005 1,00 11 519,00 57,60 
Hand roller Equ. shift 0,005 1,00 837,75 4,19 

Total: 61,79 

Su"rltrnjrY, unIt price: 132,05, 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWA Y ALIGNMENT 


Item No. 01.01.02 . • EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

Construction ofembankment (Incluf}lirg topsoil stripping, construction ofstepped side cuts, shoulder central part, 
leveling, topsoillng and grassing ofembanlcment slopes) . 

,r' 

UNIT PRICE ANALYSIS No. 1.07 . • Lining with stone the embankment slopes 

Unit .... ...m3 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 

'RSD' 
0102 Skilled mason w. shift 1,60 1,00 496,67 794,67 

Total: 794,67 1oI"ii, 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

'RSDI 
Total 
'RSD' 

Transport with a truck Vkm 1,54 6,00 7,38 68,19 
Total: 68,19 

Summary unit price: 862~8~ 
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Construction ofembankment (InCluding topsoil stripping,' construct/on ofstePped side cuts, shoulder central part, I:leveling, topsolllng and grassing o'-embanlanent slopes) ; . ' . 
-.. '. 
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1. CIVIL ENGINEERING DESIGN 

01.01. HIGHWAYALIGNMENT 


Item No. 01.01.02. - EARTH WORKS 


COMPLEX UNIT PRICE ANALYSIS ITEM No. 01.01.02.04 

UNIT PRICE ANAL YSIS No. 1.08. - Lining ofslope with stone 

Unit ... .... m3 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0 102 Skilled mason w. shift 1,62 1,00 496,67 804,61 
Total: 804,61 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
/RSDI 

Cement mortar with delivery m3 0,Q2 1,00 2932,10 58,64 
Transport with a truck tlkm 1,54 6,00 7,38 68,19 

Total: 126,83 

'Summary unit prlce: 931,44 
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AppendixNB 

1. CIVIL ENGINEERING DESIGN 
01.01. HIGHWAYALIGNMENT 


Item No. 01.01.04. - SUB - BASES 


UNIT PRICE ANALYSIS ITEM No. 01.01.04.02 

Procu,.ment and placIng of0/63 mm crushed stone as rolled sub-base ofpavement ~c,ture. Broken stone 
layer shall be placed onto finIshed subgrade accepted by the SupervIsIng EngIneer; Stone of this sIze shall meet 
requlre",ents ofSRPS U.E 9020. Paymentper 1: m.3 ofplaced material Including procureine.ntand trensport. 
d=70c';' :- ' . >"',' ' ,' 

.' , .. 
Unit ..... .. m3 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

D 108 Unskilled labourer w. shift 0,04 1,00 330,77 12,04 
D 108 Unskilled labourer w. shift 0,04 1,00 330,77 12,04 

Total: 24,08 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

Gravel 0-63 M3 1,35 1,00 270,18 364,74 
Transport with a truck Ukm 2,23 6,00 7,38 98,74 
Water for road works m3 0,06 1,00 71,70 4,30 

Total: 4sr.78 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSOI 
Total 
IRSOI 

D 305 Shovel Equ. shift 0,0045 1,00 36047,12 163,65 
D 304 Roller 8t Equ. shift 0,0023 1,00 18023,52 40,91 
D304 Pneumatic roller 16R Equ. shift 0,0023 1,00 18023,52 40,91 

Water carrier truck Equ. shift 0,0011 1,00 15270,00 17,41 
Total: 262,88 

I
I 

I 
I 
I 
I 

Summary unit prl~: _'754,74 

"~ 
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AppendIx : ..3 

1. CIVIL ENGINEERING DESIGN 
01.01. HIGHWAYALIGNMENT 


Item No. 01.01.04.· SUB· BASES 


UNIT PRICE ANALYSIS ITEM No. 01.01.04.02 
" 

PrOcu,:e~enf end piecing of a.'83 mm cfU8hed.tone e. rolled IJUbobII..ofpevement IItnIctuAl; Brobn .tone layer lIhali'be'plltIIdonlD flnlllhlld 
.ubgra"e accepted by the Supervising EngIneer. stone ofthis .ellliallmeet requIAJmenU ofSRPS U.E 1020. Paymen, per 1 m3 ofplaced "".,."., 
IncludlngprocuAlmen'endtran.porf. , ",' '1 \ " d- ,70cm ' , 

• ":,'. ~, >";J' 

Unit •• ,••••m' 

I. Labour 

Basis Description Unit Quantity Ratio 
Unit Prlea 

IRSDI 
Total 
IRSDI 

0108 Unskilled labourer w, shift 0.04 1,00 330.77 12.04 
0108 Unskilled labourer w.shift 0,D4 1.00 330.77 12.04 

Total: 24,08 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI I 

Gravel 0-63 ,,3 1.35 1.00 270.18 364.74 
The Quantity 1.35 Is a result of the 

dividing the rate for the crushed 
stone in compacted condition per 
Um3 to the volumemetriC weight of 
the crushed stone 0/31.5 (accepted 
1.65 tlm3) 
The data were obtained based on 
laboratory testing protocol of the 
com paction of the crushed stone 
pavement with compession plate In 
the construction of similar 
pavements. 
Explanation. The price of the 
crushed stone 0/31.5 is in the offer 
as a product of crushing of the rock 
from the site and delivered to the 
depot for a remaking. The rest of the 
costs are for transporlatlon from the 
place of blasting to the depot of 
crushing. 

I 

I 
I 

I 

I 
, 

Transport with a truck tlkm 2,23 6,00 7.38 98.74 
The quanUty of 2.23 refters to the 
required tonnage crushed stone 
0/31 .5 for the construction of 1 m3 
compacted pavement. (1,65 tlm3 x 
1,35 (K compaction) that is delivered 
from the depot for crushing to the 
site. 

6 KM - Tne number 6 
presents the accepted 
average transporl 
distance from the depot 
of crushing to the site = 
6km. 

Water for road works m3 0,06 1,00 71 .70 4.30 

Total: 467,78 

III. Equipment 

Basis Description Unit Quantity Ratio 
Unit Price 

/RSDI 
Total 
IRSDI 

D 305 Shovel Equ. shift 0.0045 1.00 36047.12 163.65 
D 304 Roller 8t Equ. shift 0.0023 1,00 18023.52 40,91 
0304 Pneumatic roller 16R Equ. shift 0,0023 1.00 18023.52 40.91 

,
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,.,~,,:The productivity that we have set for 
the complex unit is 220 m3/equ. shift 
for the shovel and 112 equ. shift for a 
reaching of the compaction of the 
pavement with two rollers - static 
and pneumatic roller. For the shovel 
the quantity Is 1 equ. shit: 220 m3/ 
equ. shift = 0,00454 equ. shiftl1 m3; 
for the static roller the quantity Is 1/2 
equ.shlft:220 m3/equ. shift 0,00227 
equ. shlftl1 m3; for the pneumatic 
roller the quantity is 1/2 equ. shift: 
220 m3/ equ. shift =0.00227 equ. 
shift /1 m3. 

I 

I 

Water carner truck Equ. shift 0,0011 1,00 15270,00 17,41 

I 
The water carrier truck provides the 
required amount of water used for 
humidification of the crushed stone. 
For 220 m3 crushed stone are 
required 13.200 m3 water that is 
delivered by two runs of the truck, 
which is the reason to be provided 
1/4 equ. shifts for the water carrier 
truck. The quantity Is 1/4 equ. shift: 
220 m3/equ.shlfts" 0,00114 equ. 
shiftsl1 m3 

I 

Total: 262,88 

m

SUmmail unltprlce:- 754,74, 
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Appendix Nu4 

UNIT PRICE ANALYSES 

2. BRIDGES 
08.09. BRIDGES AT km 881+101.843 

CONCRETE 

Item No. 08.09.02.20 


UNIT PRICE ANALYSES ITEM No. 08.09.02.20 

Bridge deck over prefabricated gIrders made ofreInforced concrete, class II, MB 40, ~;'15()" v-a. 

.~ .,. 

Unit .......m3 


I. Labour 

Basis Oescrlptlon Unit Quantity Ratio 
Unit Price 

IRS01 
Total 

IRsOI 
0105,0106 Skilled carpenter w.shift 3,00000 1,00 441,37 1324,11 

0100 Skilled concrete finisher w.shift 1,58000 1,00 496,67 784,74 

-­ --- . ~ -

Total 2108,85 

II. Materials 

Basis Oescription Unit Quantity Ratio 
Unit Price 

/RsOI 

Total 
IRsOI 

Metalconstruction M2 3,00000 1,00 78,54 235,62 

0213 Plywood hydrophobic M3 0,00150 1,00 38637,98 57,96 

Iron sheet galvanized.0.55 MM M2 0,15000 1,00 227,85 34,18 

Formwork grease Kr 0,60000 1,00 91,50 54,90 
Fixators tip 15,00000 1,00 10,47 157,05 
Scaffold M3 6,00000 1,00 245,04 1470,24 

0211 Joists M3 0,00300 1,00 23734,76 71,20 
Water M3 0,10000 1,00 71,70 7,17 
Concrete MB 40, M·150. V·6· incl. 
transportata ion M3 1,01500 1,00 7174,31 7281,92 

Total 9370,24 

_...._....... 

Basis Oescrlptlon Unit Quantity Ratio 
Unit Price 

/RsOI 

Total 

IRsOI 
Crane eQu.shift 0,02400 1,00 12390,90 297,38 

Concrete pump eQu.shift 0,01400 1,00 13089,90 183,26 

Vibrator equ.shift 0,08000 1,00 261 ,80 20.94 

0312 Power generator 8,1 ·30 KB eQu.shift 0,08000 1,00 2478,18 198,25 

Autowatercarrier eQu.shift 0,00250 1,00 15270,00 38.18 

- - L ____ - -­ -­ - --­
Total 738,01 

SulTVflil!Yunitprlce-:----1221f;1cf~ ~ 
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Bill of quantities Nil 08.09.02.20 
Complex unit price 

Bridge deck over prefabricated girders made of reinforced concrete, class II, MB 40, M·150, V-6. 

Hi Basis Descrf~Uon Unit QuanUty Unit Prfce IRSD TotallRSD I 

1 2 3 4 5 S 7 I 

1 A 
Installation and dismantling of formwork, 
bridge deck 

m2 3,00 1234,21 3702,64 

2 B 
Placing Concrete MB 40, M-1S0, v-s from 
Bridge deck over prefabricated girders 

m3 1,00 8514,46 8514,46 

Bridge deck over prefabricated girders made of reinforced concrete, class II, MB 40, M-1S0, 
12217,10v-s. 
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08.09.02.20 
Bridge deck over prefabricated girders made of reinforced concrete, class II, MB 40, M-150,V-6 

Complex unit price 

A. 
Installation and dismantling of 

formwork, bridge deck 
From Unit 1 m2 From Unit 3m2 

I. Labour IRSD IRSD 

I Basis I 
10105.0106 ISkilied carpenter 

Description I Unit 

1 w.s!lift 

Quantity I Unit Price 1 
1.001 441,371 

Total 
441,37 

Quantity 1 Unit Pricel 
31 441,371 

Total 
1324,11 

II. Materials 
Total 441,37 1324,11 

Basis Description Unit Quantity Unit Price Total Quantity Unit Price Total 

Metalconstruction m2 1.00000 78.54 78,54 3 78.54 235.62 
0213 Plywood hydrophobic m3 0,00050 38637.98 19.32 0.0015 38637.98 57.96 

Iron sheet galvanized.0.55 MM m2 0,05000 227.85 11.39 0.15 227.85 34.18 
Formwork grease kg 0.20000 91.5 18.3 0.6 91.5 54.9 
Fixators no 5.00000 10,47 52.35 15 10,47 157.05 
Scaffold m3 2.00000 245.04 490.08 6 245.04 1470.24 

0211 Joists m3 0.00100 23734.76 23.73 0.003 23734,76 71 .2 

Total 	 693,71 2081 ,15 

Description 
Crane 

Total 
297.38 

297,38 

Total Installation and dismantling of 1234,21 3702,64 
formwork, bridge deck 

I B. 
Placing Concrete MB 40, M-150, V-6 from 

Bridge deck over prefabricated girders From Unit 1 m3 From Unit 1 m3 

I. Labour IRSD IRSD 

I Basis I Description 1 Unit Quantity 1 Unit Price 1 Total QuantityTUnit Price 1 Total 
10100 ISkilied concrete finisher I w.shift 1.581 496.671 784.74 1,581 496.671 784.74 

Total 	 784,74 784,74 

II. Materials 

Basis Description Unit Quantity Unit Price Total Quantity Unit Price Total 
Water m3 0.10 71.7 7.17 0.1 71 .70 7.17 

., Concrete MB 40. M-15o. V-6-incl . transportataion m3 1.015 7174.31 7281.92 1.015 7174.31 7281.92 
Total 	 7289.09 7289.09 

III. Equipment 

I Basis Description Unit Quantity Unit Price Total Quantity Unit Price Total I 

Concrete pump equ shift 0.01400 13089.90 183.26 0.01400 13089.90 183.26 
Vibrator equ shift 0.08000 261.80 20.94 0.08000 261.80 20.94 

0312 Power generator 8.1 -30 KB equ shift 0.08000 2478.18 198.25 0.08000 2478.18 198.25 
Autowatercarrier equ shift 0.00250 15270.00 38.18 0.00250 15270.00 38.18 

Total 	 440,63 440,63 

Total reinforced concrete, class II, MB 40, M­
8514,46 	 8514,46150,V-6 

Bridge deck over prefabricated girders 
A+B 	 made of reinforced concrete, class II, MB Total from 1m3 

40, M-150,V-6/lncluding formwork 3m21 
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AppendixM5 

UNIT PRICE ANALYSES 

2. BRIDGES 

08.09. BRIDGES AT km 881+101.843 


CONCRETE 

Item No. 08.09.02.25 


UNIT PRICE ANALYSES ITEM No. 08.09.02.25 

Prefabrlca,ted maIn gIrders made ofprestressed concrete, class 11MB 50, M-150, V·3 

Unit ....... m3 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0107 Skilled steehNork erector w.shift 0,50000 1,00 496,67 248,34 

Total 248,34 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Prefabricated main girders made of prestressed 
concrete. class II MB 50, M-150, V-3lwithout 
reinforcement! 

M3 1,00000 1,00 15744,54 15744,54 

Total 15744,54 

III. Eaui ---­ - -- i>ment 

Basis Description Unit Quantity Ratio 

Crane 250 t equ.shift 0,00920 1,00 

Unit Price Total 
IRSDI IRSDI 

99172.80 912,39 

Total 912,39! 

Summary unltprtce.: 16905,27 
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Prefabricated main girders made of prestressed concrete, class II MB 50, M-150, 


Complex unit price 08.09.02.25 


From Unit 1 m3 

I. Labour IRSD 
1 

Basis Description Unit Quantity Unit Price Total I 

D107 Skilled steel~rk erector/installation of beams / w.shift 0,50 496,67 248,34 

Total: 248,34 

II. Materials 

Basis Description Unit Quantity 

IRSD 

Unit Price Total 

Complex unit price from making a polygon 
beamsl without relnforcement,Patented 
high-strength prestressing strands with all 
anchors, base plates and protective tubes 
for cablesl 

1 Concrete, class II MB 50, M-150,delivery and 
installation 

2 Form~rk and removal for prestressed beams, 
including labor and materials 

3 Transport beams a polygon the site 

m3 

m2 

m3 

1,00 

4,40 

1.00 

9728,06 

1151,87 

948,25 

9728,06 

5068,23 

948,25 

Procurement and delivery of Prefabricated main 

girders made of prestressed concrete, class II 

MB 50, M-150, V-3lwithout teinforcement I Toni: 15744,54 

III. Equipment IRSD 

I Basis I Description ~ Unit Quantity L Unit Price I Total 

I ICrane 250 t !installation of beams ! I equ shift 0,0092 1 99172 801 91239 
Total: 912,39 

Prefabricated main girders made of 
prestressed concrete, class II MB 50, M- Total: 16905,27 
150, 
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Appendix N!J6 

UNIT PRICE ANALYSES 

2. BRIDGES 

08.09. BRIDGES AT km 881+101.843 


METALWORK 

Item No. 08.09.03.02 


UNIT PRICE ANALYSES ITEM No. 08.09.03.02 

lRlbbed.......RA_2 ",;' .. ... 

;\' ": 1\ ': ..; 

; ". 

" / :: .. ' 

','-.,',.1,".' 

Unit .......kg 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

0107 Skilled steelwork erector w.shift 0.00600 1,00 494,67 2,97 

Total 2.97 

Basis Description Unit Quantity Ratio 
Unit Price 

fRSDI 
Total 
IRSDI 

0202.0203 Reinforcment formed RA 400/500-2 
~ 1.00000 1.00 66.24 66,24 

--­ ---­ -

Wire tie 

- ­ - -­

~ 0.00300 1.00 70.00 

Total 

0,21 

66,45 

II. Materials 

.-.. -- ..._.. . 

i(' 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

Crane equ.shlft 0,00010 1,00 12390,90 1,24 

Total 1,24 

Summary unit price: 70,88 

000001. 

· - ....~~,,~ 
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UNIT PRICE ANALYSES ITEM No. 08.09.03.02 

Ribbed rebars RA 400/500- Unit 1 kg 

I. Labour IRSD 
Basis HaHMeHoBaHHe Unit Quantity Unit Price Total 

D107 
Skilled steelwork erector/installation of 
reinforcement! 

w.shifl 0,00600 496,67 2,97 

TOTal: 2,97 

n. Materials 

~l 

Basis HaHMeHoBaHHe Unit Quantity Unit Price Total 

D202.D203 
Reinforcment formed RA 400/500-2 !The 
price includes procurement, cutting, 
bending and fixing of reinforcing bars in 

kg 1,00000 66,24 66,24 

Wire tie kg 0,00300 70,00 0,21 
TOTal: 66,45 

Unit Price 
12390.90 

TOTal: 

Ribbed rebars RA 400/500- Total: 70,66 

0000 02 
! 
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I 

Ribbed rebars RA 400/500- Unit 1 kg I 


I 

i 

I 

! 

I 

I 


I. Labour /RSD 

Basis HaKMeHoBaHKe Unit Quantity Unit Price Total 

0107 
Skilled steel\wrK erectorlinstallation of 
reinforcement! 

w.shlft 0,00600 496,67 
_.. _--­

2,97 
-­-_ .. _--

TOTal: 2,97 

II. Materials 

Basis HaKMeHoBaH~e Unit Unit Price Total 

Reinforcment formed RA 400/500-2 !The price 
indudes procurement, cutting , bending and fixing of 

Quantity 

kg 1,00000 66,24 66,240202.0203 
reinforcing bars in the construction, fully as 

designed.! 


Wire tie 
 kg 0,00300 70,00 0.21j 
. .. .- . 

TOTal: 66,45 

Ha~MeHoBaH~e Unit Price 
12390,90Cranel installation of reinforcement 1 

TOTal : 1,24 

Ribbed rebars RA400/500- Total: 70,66 

b 
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Appendix N97 

UNIT PRICE ANALYSES 

5. TRAFFIC TECHNICAL AND SERVICE EQUIPMENT FOR ROADS 
11. trAFFIC TECHNICAL SERVICE EQUIPMENT FOR ROADS 


Item No. 11.3.04 


UNIT PRICE ANALYSES ITEM No. 11.3.04 

Single sided distance barrier ,~ \ 
H2W .. *on the structur. 

~ _1-, 

. i ~ 

Unit ....... m· 
I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRsDI 
Total 
IRsDI 

0108 Unscilled labourer w.shift 2,55600 1,00 330,77 845,45 

845,45 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRsDI 
Total 
IRsDI 

splint L=4300MM unit 0,250 1,00 4970,68 1242,671 

column H=1900MM unit 0,250 2,00 1972,35 986,181 

beam "c 180x3MM" L=3998MM unit 0,250 1,00 8090,00 2022,50 

console for single wall unit 0,250 2,00 962,62 481,31 

connector handle column unit 0,250 2,00 273,43 136,72 

connecting elements set 0,250 1,00 870,46 217,62 

5087,00 

III. Eaul ... _.. ­

Basis Description Unit Quantity Ratio 
Unit Price 

IRsDI 
Total 
IRsDI 

0312 Power generator equ.shift 0,012 1,00 2478,24 29,74 

0308 Pneumatic drill equ.shift 0,012 1,00 675,88 8,11 

37,85 

Summary unit price: 5970.30 ' 

000001 
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UNIT PRICE ANALYSES 

5. TRAFFIC TECHNICAL AND SERVICE EQUIPMENT FOR ROADS 

11. trAFFIC TECHNICAL SERVICE EQUIPMENT FOR ROADS 


Item No. 11.3.05 


UNIT PRICE ANALYSES ITEM No. 11.3.05 

Single sided, distance barrier 
H2W4* on thestnicture 

,tt' 

" 
Unit ....... m· 


I. Labour 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 108 Unscilled labourer w.shift 4,00000 1,00 330,77 1 323,Q8 

Total 1323,08 

II. Materials 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

splint l=4300MM unit 0,250 1,00 4970,68 1242,67 

column H=790MM unit 0,250 3.00 2539,68 1904,76 

beam "C180x4"MM l=3998MM unit 0,250 1,00 10947,56 2736,89 

console distancer unit 0,250 3,00 880,70 660,53 

connecting element console column unit 0,250 3,00 317,46 238,10 

connecting elements set 0,250 1,00 1126,47 281,62 

pin M16x150,nuts set 0,250 3,00 399,39 299,54 

resin for anchors unit 0,250 3,00 532,51 399,38 

Total 7763.49 

i 
,~: ~ 

:-,:' 

Basis Description Unit Quantity Ratio 
Unit Price 

IRSDI 
Total 
IRSDI 

D 312 Power generator equ,shift 0,012 1,00 2478,24 29,74 

D 308 Pneumatic drill equ,shift 0,012 1,00 675,88 8,11 

-----­
Total 37,85 

;~:1 

• Summary unit price: 9 124,42 

,'. 
•i" 
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m BUILDING RESEARCH INSTITUTE (N I S I) Ltd. 
EC - NOTIFIED BODY FOR CONSTRUcnON PRODUCTS 

Nr.2032 

1818 SofIa, BULGARIA, 88 N11co1a Pelkov Blvd, ".+358 2 8S810 82, fax +319 2 855 96 38, Hnall: 
nlal_lOftaOabv.bg 

EC-CERTIFICATE 
OF CONFORMITY 

No 1031-CPD-ll.13 

In compliance with tho Directive 89/1061EEC of tile Colmcil of European Communities of21 December 1988 on the 
approximation of laws, regulations and administrative provisions of the Member States relating to the construction 
products (Construction Products Directive - CPD), amended by the Directive 93/681EEC of tile Council of European 
Communities of22 July 1993, it has been stated that the constnlction 

STEEL GUARD RAILS 

With increased containment on impact, with grade (clau) of containment m, class in 


accordance with area of performance W4 and level of severity of impact A 

according to EN 1317-2:2010 


With trade Dame Jupiter Bridge Ran HlW4 (JBR HlW4) 


Used as a system for restriction of the motion of vehicles in the traffic lane, with declared 
technical characteristics in accordance with the Supplement,released' on the market by: 

"PASS KO" ltd. 

Town ofPlovdiv, Okolovrasten pat, area ofKomatevo, lot 15006 


were produced in 

the production unit of "JUPITER 05" ltd., address: 


Town ofPlovdiv, Okolovrasten pat, area ofKomatevo, lot 15006 and No IS6APeshterskoshose 

str. 

is submitted by the manufacturer to the initial type-testing of the product and a factory 
production control and that the Notified body No 2032 "NISI" Ltd has perfonned the 
initial inspection of the factory and of the factory production control and perfonns the 
continuous surveillance, assessment and approval ofthe factory production control. 

This certificate attests that all provisions concerning the attestation of factory production 
control described in Annex ZA and table ZA l.b ofthe standards 

EN 1317-5:2007+Al:2009 

This certificate ""as first issued on 311t March 2011 and remains valid as long as the 
conditions laid down in the harmonised technical specification in reference or the 
manufacturing conditions in the factory or the FPC itself are not modified significantly. 

General Manager of NISI Ltd 
Dr.Eng.Rumen GUgtev, assoc.prof. 

• 

Sofia, 6th June 2011 
Dere are twoAIIllUet oftllll Cc:rdIka_ dIIIt are la_puts. 
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~.: :'.... ::':. ~8 HAY4HO~3CI1EAOBATEnCK~ CTPO~TEJ1EH ~HCT~m· H~C~ EOOA I 
! . H01l1q,H~PAHO nH~ 3AOl.lEtU'BAHE HACbOTBETCTBHETQ HACTPOHTEllHM nPO,QYKTM I 
( . ~118t.f'P6 Nla'010·NB3Xl2_EK ar14.04.21a1~ I
~ , M,qetrrMcjlM1CIIQIIOIIeH HOM8p NB 2032 OT penrrn.pa HI EsponeMaarra ~ 


~ Peny6mtKa 6'b1118pMR, coctMt 1618;,6yn.''HMKona rImce" NIl66.TelL: (02)8561082, ~ (02) 955 9838, &mail: nistsol.a@abv.bg i 

~ :-:<':, EC-CEPTHWHKAT 
f 3A C'LOTBETCTBHE 

~ Ng 2032-CPD-ll.13 
: B C'LOTBeTCTBHe c ,[(HpeKTHBa 89/106IEEC Ha CUeT8 Ha EBponeitckaTa 06l1lHOCT OT 21 ,ZlekeMBpH 1988 

I 
I
; 

r. 3a ~ 
~ XapMOHH3HpaHe Ha 3akOHHTe, Hape,Zl6HTe H 8.ZlMHHHCTp8THBHHTe pa3nOpe,Zl6H Ha CTpaHHTe 'IJleHKH no OTHoweHHe ~ 
f. Ha cTpoHTeJlHHTe npoAYrtH (Construction Products Directive - CPD)~ H'3MeHeHa c ,ll;HpeKTKBa 93/681EEC Ha i 
I; C'bBeTa Ha EO OT 22 IOnK: 1993 r., B'LBe,ZleHa B 6'bJlrapCkOTo 3aKOHO,ZlaTeJ1CTBO C lfaCT BTOpa Ha Hape,Zl6an 3a ~ 
~ C'LIIleCTBeHHTe H3HCKBaHIDI ' Kb,~, ' CTpoe)l(HTe H OQeIDIBaHe C'bOTBeTCTBHeTO Ha cTJlOHTenHHTe npo.aytcm, e ~ 

YCTaHoBeHo, 'Ie CTJlO~,~:~,np~.Zl)'KTH I 
•p 

CTOMAHEHH nPE)J;llA3HH orpA,l(H ! 
C nOBHmeHa cnOCOOHOCT 3a 3a~bPlKaHe npH YJlap, C'bC CTeneH (uac) ua ~ 

, ~ 3aj:{bp*aHe Hl, uac cnope~ 30HaTa ua ~eHCTBHe W4 H UHBO ua CHJla ua Y.llap A ~ 
no EN 1317-2:2010 . ' ~ 

tC TbprOBCKo uaHMeUOBaUHe Jupiter BridgeRaiJ H2W4 (JBR B2W4), ~ 
~ 

~ H3nOnlBaHH KaTO CHCTeM8 3a OrpaHH'faB8He ,ZlBIDKeHHeTO'. Hft.. npeBo3HH cpe,ZlCTBa Ha ITbTHOTO l1J1arHO, C 

,ZleKJlapHpaHHTeXHH'JecKH ' xapatcrepHcTHKM C'brnaCHO npnnO)f(eHHeTo. ~ 
•• :.' 1 ; n:~ ~ 

~ 
~nycHaTH Ha naJapa OT 
~ ~ .t 

"DACC KO" OO)J; 
~ 

~ '-~ 
~ 
.j
t, rp.I1nOB,ZlHB, OkOJIOBP'LCTeH ITbT, KB. KOMaTeBO, HMOT 15006, 
~ 
~ G 

ca npoH3Be,ZleHH B " t ~ 
~ 

.'• 

i. . .' "POB3Bo,!J,CTBeUaTa 61l3a aa "IOIIHTEP 05" 00)( c 8.Zlpec: ~ 
~ rpJThoB,ZlHB, OKOJIOBp'bCTeH O'bT, KB. KOMSTeBO, HMOT 15006 H YJI. "neutepcKo woce" x!! 156A 

~~ . 
, B ycnOBH})Ta H8 B'bBe,ZleHa H $)'HKUHOHHplUl\a CHCTeMa 38 npoH3BO,!J,CTBeH KOHTpon H npOBe)f(,ZlaHe Ha TeI<)'lQO ~. 

, 
;~ H3nirrBaHe Ha np06HH 06p83QH no yrB'bp,ZleH l1J1aH 38. H3nHTBaHe. 

f HOTH$HLlHpaHOTO JlHQe NB 2032 "HHCH"EOO,l( e 113B'bPWHJlO ITbpBOHa'lBnHO H3nHTBaHe Ha THna Ha npo.nyKTa 
~ 
t 
~ 

3a' onpe,ZleJIeHHTe B EN 1317-2:2010 C'Lll{ecTBeHH XapaKTepHCTHKH, npoBeJlO e mpBOHa'lBnHa npOBepKa (o,ZlHT) Ha 
~ 
t npOH3BO,ZlCTBeHHII Kompoil H OC'bll{ecTB})BanOC~lIHeH kOtrrpon (H8.Zl30p), OL(eHKa H O,Zl06p})BaHe Ha npOBe)l(,llaHHII 
~ 
~ OT npmt3BO,ZlHTenli npOH3BO,ZlCTBeH KOHTpoJI; ' .t. 
r 
) Cep1'HQJHKaThT y,ZlOCTOBePllBa, lfe ca y,ZlOBneTBOpel{H BCINIOt H3HCKBaHHlI no OTHouieHHe Ha eKCIUIOaT3QHOHHHTe 

xapatcrepHCTHKH Ha· npoA)'KTa 3a oQe'W!saHe Ha C'bOTBeTCTBHeTO, onpe,ZleneHH C npnnO)f(eHHe ZA, .;. 

)i Ta6nHQa ZA.l.b Ha 


•( • .. . EN 1317-5:2007+Al:2009 
T03H cepm41HKaT e H3.zwi~~ '~ 'nipBH n1>T Ha 31.03 .2011 ro,Zl. H OCTaBa BaJIH,lleH npH ycnoBHe, lie H3HCKBaHIDITa 

Ha XapMOHH3HpaHara TeXHHlf~i<a cneQH$HKBIUUI ce H3ITbnIDIBaT, He ce BJIOWaBaT YCJIOBKJrra Ha npOH3BO,ZlCTBO H· ~ 
f 

~ 
,( 

J., 

~ 
JJ-I'·r.< ~,:.• ;;<' 'w'''~'~'$:~ J,.' J,1Ir.A/"-J ""... "t ",.~ .. ~.... {rr, ... r;...,. -. ,J 1'• .orli" to A:.'.M"",~" t:" •• #f., ... "d';.!"-JI' ,r ..., ..... ('P "".~~P4f"'..·",';...-v­
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ce ynplDl<HJlBa e$ekTHBeH npOH3BOllCTBCH KOHTpM B C'bOTBeTCTBHe C B'LBe,Zleij~eHJ1fpa~~ 

• 
YnpaBHTeJl~:~....'-"n• 

rp.C<><I>IDI, 06.06.2011 ro,Zl. 

K"bM cepTHcIlHKara·HMa npHJlOllCeHHe OT 3 CTp" Koero e HeplI3Jle!lj:1i '1~"7': 

~ 
~ O)):r''S: 

\>~~,.'t- o~~" 
. .<. ~, 
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m BUILDING RESEARCH INSTITUTE (N I S I) Ltd. 
EC - NOTIFIED BODY FOR CONSTRUCfION PRODUcrS 

Nr. 2032 

1818 SOfIa. BULGARIA, 88 Nlkola PeIkov Blvd, teL+368 2 8181082, fax +3182 8U 88 38, e-mail: 
nlal_aoftaOabv.bg 

EC·CERTIFICATE 
OF CONFORMITY 

No 2032-CPD-ll.14 

In compliance with the Directive 891106IEEC ofthe ColDlcil ofEw-opean Communities of21 December 1988 on the 
approximation of laws, regulations and administrative provisions of the Member States relating to the construction 
products (Construction Products Directive· CPO), amended by the Directive 93/681EEC of tile Council of European 
Communities of22 July 1993, it has been stated that the (;OnslrUctiOD 

STEEL GUARD RAILS 
With increased containmeDt OD impact, wldl grade (claas) of coDtalnment H2, class in 

accordaDee with area of performance W4 and level of severity of impact A 
according to EN 1317-2:2010 

With trade Dame Jupiter Guard Ran H2W4 (JGR H2W4) 

Used as a system for restriction of the motion, of vehicles in ~e traffic lane, with declared 
technical characteristics in accordance with the Supplement,released on the marlcet by: 

"PASS KO" ltd. 
Town ofPlovdiv, Okolovrasten pat, area ofKomatevo, lot 15006 

were produced in 
the production DDit of"JUPITER OS" ltd., address: 

Town ofPlovdiv, Okolovrasten pat, area ofKomatevo, lot 15006 and No 156A Peshtersko shose 
str. 

is submitted by the manufacturer to the initial type-testing of the product and a factory 
production control and that the Notified body No 2032 "NISI" Ltd has performed the 
initial inspection of the factory and of the factory production control and performs the 
continuous surveillance, assessment and approval of the factory production control. 

This certificate attests that all provisions concerning the attestation of factory production 
control described in Annex ZA and table ZA l.b of the standards 

EN 1317-S:2007+Al:2009 

This certificate was first issued on 31st March 2011 and remains valid as long as the 
conditions laid down in the harmonised technical specification in reference or the 
manufacturing conditions in the factory or the FPC itself are not modified significantly. 

• 

GeDeral Manager of NISI Ltd 
Dr.Eng.Rumen Guglev, assoc.prof . 

Sofia, 6th June 2011 
'Rere are two AaIIeui oIlbb Cudftcak tat are latcaraoa. 
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. t ~* 	 .. ......" . 
~ .~~HAYllHO~3CnEAOBATEl1CK~ CTPO~TEnEH ~HC~TYT· H~C~ EOOA 
f ...... HO'B1~MUMPAHO nMUE 3A OLtEtUJBAHEHA C'bOTBETCTBMETO HA CTPOHTEI1HM npOAYJ(TM I~ 
t . . 	 P81pewHe .. t.flP6 Nta>D10-N82032IC'oMEK or14.o4.2IX11~t . '.' 	 MAetnMclHtlll&iloittH itoMep HB 2032 or pet'Mcn.pB HI EaponabaTa KOMIICMJI ~ 

~ Peny6rooa 6'b111'8pHR, CocPaI1618, 6yn. ''HMKona nenos" tea&, T8I1.: (Q2) 85610 82, 4mc: (02) 9559638, emaII:nlstdi@lbYbg I 
t 	 . . I 
1 	 ~i 
~ 

EC-C.EPTH«I>IIKA T 	 I 
s. ,.' . 3A C'LOTBETCfBHE 	 I 
1 	 ~L 	 !
N!!2032-CPD-ll.14 
,~, l:B C'LOTBeTCTBHC C .l(HpelCJ1.iBa 89/106lEEC Ha C'LBeTa Ha EBpOnelkKBTa 06lUHOCT err 21 .IleKeMBpH 1988 r. 3a I 
~, XapMOHH3HpaHe H8 38KOHHTe, H8pe.ll6HTe H 8.)lMHHHCTpaTHBHHTe p83nope.ll6H Ha <;rpaHHTe 'IJleHIrn no OTHoweHHe p 
~ Ha CTpOKreJJHHTe npoJlYKTH (Construction 'Products Directive - CPO), H3MeHeHa C ~peicrHBa 93/68/EEC Ha i 
; C'LBeTa H8 EO OT 22 IOJTH 1993 r., : B1.Be.lleHa B 6'LJIrapCKOTO 38KOHO.ll8'reJICTBO C '18CT IrrOpa Ha Hape.ll6an 3a ~ 
~ C'LU{CCTBCHHTe H3HCKBaHHJI KT>M .CTpOC>KHTe H oueHlIBaHe C'LOTBeTCT8HeTO Ha CTpom-enHHTe npoJlYKTH, e ~ 
~ YCT8HoBeHo, Ife CTpOHTeJlHHTe npO.ayJCl'H . . I 
,l 	 .. , " 

~ 	 CTOMAHEHH llPE,nIIA3HH.QrpA)J:H · ! 
( 	 t c nOBHweua cnOCOoliQCT 3a 38Jlbp*aBe npH YJlap, CbC CTeDeU (KJlac) ua ! 

r 3aJlbp*aHe H2, 1CJ18C CnOpeJl 30BaTa ua ,lJ;eiiCTBUeW4H UUBO Ha CHJla Ha y~ap B I 
I no EN 1317-2:2010 a1
;1 
'! CTbprOBCKO BaHMeHOB8UHe Jupiter Guard Rail H2W4 (JGR H2W4), ~ 

~ 
~ 

H3nOJI3BaHHtai:.r0 ' cHcTeMa 3a orpaHHlfaBaHe .IlBH)f(eHHeTO Ha npeBOOHH cpe)J.CTBa Ha nt.THOTO nnaTHO, C j 
.IleKJ1apHPaHH~"HH':fec,KH ,~apaKTePHCTHKH ct.rnaCHO npHJTO)f(eHHErfO, . ii:.. 

~· nycHaTH Ha n838p8 otf ~ 
~ 
~ 
~ ! 
~ "DAce KO" 00,[( 
, ~ rp.fJJTOB.IlHB, OkOJTOBpt.CTeH mT, KB. KOMaTeBO, HMOT 15006, i 

, ].~ ,
ca npOH3Be.lleHH B 	 p 

! 

~ 	 llPOHlBOACTBeHaTa Gala H8 "IOImTEP 05" 00)( C a.npec: ~ 

! 
~t 

rp.I1nOB,[{HB, OKonoBp'LCTeH n"hT, KB. KOMa~BO, HMOT 15006 H YJI. "neU{epcKo woce" N'! 156A l 
~ 
~. " 	 ~yCJlOBHlITa Ha B'bBe.neH8 H ¢YHKUHOHHPaiua' CHCTeM8 38 npOH3BO)lCTBeH KOHTpon H npOBe)f()laHe Ha Teh.-YUlO 

H3nHTBaHe Ha np06HH 06p83UH no yrB'Lp.IleH MaH 3a H3nHTBaHe. . ; ~ 
~HOTH¢HUHpaHOTo JJHlle NB 2032 "HHCH"EOO)( e H3B'LPWHJTO m.PBOH8l{8JTHO H3nHTBaHe Ha nina Ha npo.nyKTa 1­
? 

~ 	 3a onpe.lleJTemrre BEN 1317-2:2010 C'LU{CCTBeHH XapllI<TepHCTHKH, npoBeJTO e mpBOHaqiuiH'a npoaepKa (0Jl.HT) Ha 
I' npoH3Bo)J.CTBeHHlI KOHTp01l H oC'LmeC~lIBa nOCTORHeH KOHTpOJT (H8.Il30p), OlleHKa. H O.ll06p)!SaHe Ha npoBe)f()laJuul !
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