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8.1

8.1.2.1.

Kparku onuc u omnure oapende
Onurty aeo

OBe TEXHHYKE MEPE M YCIOBHM OJIHOCE CE Ha CBE BPCTE
OeToHa, 3a cee DETOHCKE W apMHMpPAHO DETOHCKE ENEMEHTe
M KOHCTPYKUM]Ee HAa NYyTeBMMA, LEMEHTHE MalTepe H
HHJEKLIMOHE CMELIE 3 HH]EKTHpAaLE KabioBa.

Y Ty cCBpXy MJatH Cy KDHTEPHJYMH KBAIHTETA H
HCMMTHBAA KBAIMTETA OCHOBHMX Marepujana 3a OeTom,

TeXHWIOIIKH  YCNOBM  M3Bohema M OJpkaBama
KOHCTPYKLMj€ M €NeMeHaTa W KoHTpona  Tekyhe
NpOM3BOMAE, TpaHcmopta MW yrpahusama GeToHa,

MPOjEKTOBALA W NPETXOAHA HCTPaXKUBaKha 0eTOHa, Kao 1
KOHTPO/NA KBAIMTETAa CBEXMX W OuBpenux OeToHa M
YNyTCcTBa 3a 00pauyyHapawe W NpeysHMame pagoBa ¢
003MpOM Ha KBANHTET.

QOuena Kpanurera

Kako je To yommrteHo oapeeHO Yy OBHM TEXHHYKHM
YCNOBMMA, 33 MOTBPJIYy BPEJHOCTH OMTHMX MOKasaresba
NOjeAMHHX MPOM3BOAHMX OMepauja, WiIH  ocobuHa
NOjJEAMHHX MaTtepujana MM npouspoia, obase3nu cy
KPHTEPHjYMH BepoBaTHONE M CTATHCTHKE, a CBH PAIOBH H
MaTepHjaTi MojUiexy 0100petby HaI30pHOT OpraHa.

Kareropuje 6etona

C o03mpom Ha yrephuBame cactaBa OeToHa, mnpema
INpasunuuky bAB-a/87 Getonn ce aene y ape kareropuje
b-I n B-1I. Beronn npee kareropuje (B-I) mory ce
crnpaebaTH 0e3 NpeTxojHHMX Henutueamwa a0 MB 25,
MuHHManHa KOMHYMHA LeMEHTa Kaace 35 3a OeToHn npee
kareropuje  (Bb-1) (mpacTHuHe  KoH3MCTCHUMjE) ¥
MEIIaBHHH cBexer OeToHa ¢ HajBefiom dpakumjom 16-32
MM He cMe DHTH Matba 0/1 BPEJHOCTH NaTHX ¥ Tabanum:

MHiHHMATHA KOTHYHHA LEMEHTA

Mb Kknace 35
(kr/m*)

10 220

15 260

20 300

25 350

3a uemenTe K1ace 45 MOry ce CMalHTH TOPHE KOJTHYMHE
uementa 3a 10%, a 3a uemeHte knace 25 Tpeba HX
norehatw 3a 10%. ]

8.1.

8.12.1.

Summary and General Provisions
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 control of basic materials for concrete; the
technological requirements for construction and
maintenance of the structure and its elements, the
requirements for regular control of production, transport
and placement of concrete, design, and pre-testing of
concrete, quality control of fresh and hardened concrete:
and the instructions for calculation and taking over of
works depending on their quality.

Quality Assessment

As generally defined in these Technical Specifications, to
verify the value of key indicators of particular production
operations, or properties of particular materials or
products, the criteria of probability and statistics are
obligatory, and all works and materials shall be subject to
the approval of the Engineer.

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-I and B-II. Category I concrete (B-1) may be
mixed without pre-testing up to MB 25. A minimum
amount of cement of class 35, for category I concrete
(B-I) (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%.
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[opmse KonuuKHE LieMeHTa MOpajy ce nosehartu 3a:

e 10% - npu dpaxuujn 8-16 MM y MELIABHHH

e 20% - npu dpakuuju 4-8 MM v MeInaBUHI

o 10% - ako ce yrpahyje OeroH TeuHe (KUTKe)

KOHIHCTEHIH]E.

Beronn npse kareropuje (b-1) Mmory 6urn: MB-10, 15, 20
H 25, u Mory ce yrpaljMBaTH cam0O Ha TpamMIHINTY Ha
KOj€M CE CMpaB/ba M HE CME Ce HCIOPYYHMBATH APYroM
uzeofjauy pajosa, Ge3 NPeTXOLIHNX HCIIHTHBAA CBEHKET H
ouspenor Oetona. Cacrasu Getona apyre kateropuje (b-
II) onpehyjy ce Ha TeMe/by NPETXOAHHX HMCIHTHBAMK:A

cBeMer M oumpcnor OeToHa C

npeasuheHuM

marepujanuma, 3a npeaeuhede ycnoee rpaliemsa 1 HameHe

KOHCTPYKLUH]E.

BeToHn W apMupanu OeTOoHM Japyre

kareropuje (B-II) 3a notpeGe wu3pane enemeHara M

KOHCTpYKUMja ynotpebibasajy ce cieaehe Mapke GeToHa:

MB-10, 15, 20, 30, 35, 40, 45, 50, 55 n 60.

3a apmupann GeTOH He cMe ce ynoTpeOHTH HIDKA Mapka
ox: Mb-15. TD'panynomerpHjcku cacTaB arperara 3a

npoussoamwy OETOHAa MpBE KaTeropuje
MPETXOAHHX HCIIUTHRAKA H

(B-I) 0Oe3s
noapydja

IPaHYJIOMETPHJCKOr CacTaBa arperara 3a NPOM3BOMMY
Gerona npee kareropuje (b-I). y3 obaBezna mperxoana
MCIIHTHBAa U OeTona apyre kateropuje (b-11) ytephen je

CPIIC-om ¥ M1.05 7/84.

8.1.2.2. Kownrpona kBanuteTa GeTOHA

§.122.

KoHTpona keanutera OeTOoHa CacToju ce O]l KOHTpOIe
NPOH3BOAMKE H KOHTPONE CarjnacHoCTH ¢a YCIoBHMA
npojekTa KOHCTpYKUMje W npojekta Oerona, Omnmta
O/IFOBOPHOCT 33 KOHTPOJNY KBTHTETA CBMX OETOHCKHX
marepujana v cBUX OSTOHCKHX pajoBa JIexH Ha u3eohauy
1 nomanexe onobpewy HagsopHor oprana. Kowtpony
Npon3Bo/Ibe GETOHA H KOHTPOIY CArflacHOCTH JIYKHH CY

n1a obaBsbajy:

e npouspoljau OGetoma mo MoMeHTa npenaje OeroHa

u3poljauy OETOHCKHMX pajoBa;

e p3pobay GETOHCKUX panoBa O BPEMEHA Npey3HMarha

0eToHa J10 3aBpIUETKA HEroBamwa yrpaljeHor feToHa.

[Npoussoljay Gerona mopa 1a KOHTpONIMINE CBaKy Kiacy
berona kareropuje B-Il npomssezeny y GeToHCKOM
noroHy koja 3anosossaBa CPIIC Y. .M1.050, CPIIC

Y.M1.051 u CPIIC ¥ M1.052;

e KOHTPO/A NpPOM3BOIME M KOHIPOMA CArNACHOCTH CY
KOMITIEMEHTAPHH TMMOCTYNUH YKYIIHHX aKTHBHOCTH

KBAIIHTETA
KOHTpoOJia

uzeohema.
OJHOCH Ha

OCHTyparba
NPOM3BO/HA

OfuuHO
KOHTpOIy

ce

nojeauHux (hasza npoueca NpoU3BOILE MaTEpHjana U

u3pofjera panoBa, a JoKa3zaHa Ha

KOHA4YHHX CBOj CTBA.

KOHTpOJTY

The above-given amounts of cement shall be increased
by:

e 10% - for 8-16 mm fraction in the mix
e 2(0% - for 4-8 mm fraction in the mix

e 10% - when placing concrete of liquid (thin)
consistency

Category I concrete (B-I) may be: MB-10, 15, 20, and 25,
and may be placed only on the site where it is mixed, and
shall not be delivered to any other contractor without pre-
testing of fresh and hardened concrete. Composition of
Category Il concrete (B-II) shall be defined based on pre-
testing of fresh and hardened concrete with envisaged
materials, for foreseen construction conditions, and
planned use of the structure. As for plain and reinforced
concrete of Category I1 (B-IT), the following classes of
concrete shall be used for the construction of elements
and structures:

MB-10, 15, 20, 30, 35, 40, 45, 50, 55, and 60.

For reinforced concrete it is not allowed to use any class
lower than MB-15. The granulometric composition of
aggregates for the production of Category I concrete (B-I)
without pre-tests and with the range of granulometric
composition aggregate for the production of Category I
concrete (B-I), with obligatory pre-testing, and of
Category Il concrete (B-II) is defined by SRPS U.M1.05
7/84.

Concrete Quality Control

The concrete quality control comprises the control of
production and the control of compliance with the
structural design and concrete design. Overall
responsibility for the quality control of all concrete
materials and all concrete works shall remain with the
Contractor and subject to the approval of the Engineer.
The concrete production control and compliance control
shall be performed by:

e The producer of concrete until the handover of
concrete to the contractor in charge of concrete
works;

e  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 1l concrete — B-II that is produced in the
concrete plant and shall meet SRPS U.MI1.050, SRPS
U.M1.051, and SRPS U.MI1.052;

e The production and compliance control are
complementary procedures of overall performance
quality assurance activities. 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 control of
final properties.
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[lpBy (xoHTpona mnpou3BOAKE) OOHYHO NpPOBOJE
caMH  npouseohaud  matepHjana  (ueMeHTa,
cenapauuje, NPOW3BOJHH NOTOHM aJMTHBA, M TIL) M
w3sohaun panosa (OeroHckn — noronu-dadpuke
Oerona, OeTOHCKA TpOM3BOAHA MeECTa), a JApYyry
(KOHTpONa CarnacHOCTH) HAMNEKHH CHOJBHH OpraHu
(HaA30pHM OpraH HMHBECTUTOpA, JbYAH oBnamheHe
HHCTHTYLIM]E 33 TY BPCTY AENaTHOCTH, naboparopHje
opnawheHux HMHCTHTYLMja, MHCHEKUMjcKe cnyxOe)
Koje onpeaw wuHpBectutop. Ofe KkoHTpone ce
HEMHHOBHO NeTMMHUYHO npeknanajy. OntumManHo ce
MOpajy MporpaMHpaTH ¥ OPraHu30BaTH Tako 1a ce
JIONYWYJY M Y J0Ka3HO] KOHTPOJIH KOpPHCTE H
pesynTaTtH npou3BoAHe KoHTpone. Koa ueMeHTa,
arperata M amuruBa 3a Oeron Te cy obasese
neduHucane Hapeabama o 0DaBE3HOM AaTECTHPAMLY
KBAIMTETA, INTO 3a NMPOM3BOMY OETOHA jowl HuUje
YUHILEHO,

e 3a OeroH Kareropuje B-1 oGapesHa je KoHTponma
CarflaCHOCTH CA YCIOBHMA Ha MecTy yrpaljuBama W
KOHTpOIa HajMa}be KOMHYHHE LIEMEHTA ¥ 3aBHCHOCTH
01 3axXTEBAaHC Mapke ferouna (m{3yemla KOHTpOna
JlI03Mparka LIEMEHTa W TAYHOCTH J03HpaHuX ypehaja);

e 3a Oeronm kareropuje b-1I obGaBesma je komTpona
NpoH3BOAie DETOHa M KOHTPONA CArmacHOCTH ca
YCNOBMMA KBATTHTETA HA MECTY YIPaJIHhe;

e ofe KOHTpONE MOpajy Vv CKIagy ca HOBHM
Ilpapunuukom  OMTH  AeduHMcCAHE  NPOjEKTOM
KOHCTPYKLHjE H NpojexToM BeToHa.

[Mon knacoM GetoHa noapa3yMesa ce OETOH MCTE MapKe U
ca MCTHM MoceOHHM CBOJCTBOM KaKo je TO MPOMHCaHO
NPOjeKTOM KOHCTPYKLIMjE H NPojeKToM OeToHa.

[Tpoussohau OeToHa MoOpa Ja MCNMTA CacTABHE MEIOBE
(arperar. LeMeHT. AoaaTak) OeToHa, KaKo je TO NpHKazaHo
y unany 39 nosor bAB-a/87. IIpoussoljau Getona je npu
npoussoau Getona kareropuje B-II ayman na venura
uspcTolly Ha MPUTHCAK HA Y30PKY KOjJH CE Y3UMa 3a CBaKy
Knacy GeToHa, H TO:

e cBaku jaH Kaja ce Getou yrpahyje: Ha cpakux 50 m°
NpoM3BeeHOr ©OCTOHA, OJIHOCHO Ha CBakHX 75
MellaBuHa, y3umajyhu y  o03up Behu  Opoj
HCnHTHBaKA (y3opaka). M3y3eTHo, ako ¢y KONHYHHE
npousBeaeHor OeToHa Yy NepHOAY  OLECHHBaA
uppcTolie Ha npuTHcak Bemuke (Bume og 2000 ),
Y30pLM 32 MCTIMTHBAIE y3UMajy ce Ha caakux 100
omHocHo 150 ' wmewasuHa. VYkynad 6poj
MCMUTHBAkA 3a cBaky knacy Oerona, koja ce y
pazno0/by  OUCHMBaMke Mpou3Boad y  Behum
xonuuuHama (sume ox 1000 M), He cme OuTH Mamu
on 30. Koa mawnx konuuuxa GetoHa (Mamu oa 1000
M') noTpeBHO je y pasnofiby OLeH:HMBaba 32 CBAKy
BpcTy DETOHA W3BPIUMTH HajMare 10 uenuTHBamAa,

L TEXHHYKH YCIOBH 33 NPOH3IBOMAMLY, HCIHTHBAH.A H
ouewuBame kpanuteTa Oetoma bB-II  koju  ce
npou3soau y GeroHckom norony yrephyje ce CPIIC-
om Y. M1.051.

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.
Inevitably, both controls overlap partly. An optimum
solution is to programme and organize them as
complementary, and the compliance 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:

e For Category I concrete — B-I, 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);

e For Category Il concrete — B-II, the concrete
production control is mandatory and the compliance
control, with requirements for the site of placement;

e According to new Rules, both controls shall be
defined with the structural design and concrete
design,

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 concrete 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:

e  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 150 m3 of mixes,
respectively. The total number of tests for every class
of concrete, produced in large quantitics (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;

e The Technical Specifications for production, testing,
and assessment of quality of B-1I concrete produced
in the concrete plant are defined in SRPS U.M1.051.
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8123

8.124.

Y3opkosame

Henurupamwa BOJOHENPONYCTHBOCTH, OTIOPHOCTH
MPOTHB JICNIOBAka CMp3aBara, Xabama M OTIOPHOCTH HA
Ipyre INTETHE YTWLAje OKOJIMHE, BpIIE Ce mpeMa
JIENOBMMA  JaTHM Y npojekty ©OeTroHa, a mnpeMa
oarosapajyhum jyrocnoseHCKMM CTaHOapauMa. Y3opke
OeToHa 33 KOHTpONY NPOH3BOAIE Y3UMa mnpowseoljay
terona Ha OeToHckoM norony. M3 HcTe MelnaBHHe y3uma
ce camo jedaH ysopak cBexer OeToHa W3 Kojer ce
w3palyjy csa npofHa Tena norpefHa 3a HCIUTHBAKE
uppcTohie M apyrux csojcrBa OeroHa. Keanurter cmake
BpcTe GeToHa Tpeba OLEHHTH OABOjEHO, NMPH YEMY Ba/ba
y3eTH y o03Mp cBe pesynTate HMCNHTHBAaMkA. AKo ce
ouewyje Mapka Oetona (ME), OetoH ce npeysuma no
napTujaMa y cKiajay ¢ nporpaMmoM KOHTPOJIE rpema 4. 46
Hoeor [TpapunHuka bAB-a/87.

Bpcre matepujana u npousBoama

Ilog nojenuuum BpcTama Marepujana M MPOM3BOAA
nojpasymepajy ce oapeheHn mMatepujanrn U M NpOH3BOAM
W3 UCTOT H3BOPA M MCTE MPOU3BOJE, OJHOCHO jeHAKHX
Ha3MBHHX KapaKTEPHCTHKA:

e KOJ MuHepanHor arperata ozapelyje ce Kkao
Nnoje/IMHAa4YHN Matepujan cBaka (pakumja 3a cebe
(onsojeHo), a Takohe M ucTOMMeHe (hpakiuje,
YKOJIMKO CE PA3UKY]y M0 MATCPHjaTHOM CacTaBy, 110
MECTY NPOH3BO/IE (HANAZHIUTY), MM NPEMa HAYHHY
NPOU3BOJIILE;

e KOJ UEMEHTa Y3HMa Ce€ Kao [0jeMHa BpCTa
HCTOMMEHH LEMEHT KOjH je TNpOM3BENEH Y jemHoj
ucroj  Gabpuuy  peMeHTa MO JeAHAKHM
MaTepHjarHuM H MPOU3IBOTHO-TEXHHIOIIKHM
KPHTEPH]YMHMA H YCIOBHMA;

e 3a Jojarke OeToHa M JOpyre  MHAIYCTpHjcKe
NpoW3BE/EHe Matepujane, B@KH MCTO Kao M 3a
LIEMEHTE,

e xon betona kareropuje b-I u B-11, mojemuHe Bpere ce
AedHMHMIY TpHMapHO ¢ 003MPOM  Ha  TUIaBHE
TEXHHYKE KapakTepucTHKE. Bpcre teToHa
pacnopelyjy ce no mapkama (MB), 1 To moa ycnorom
la OETOHM OAroBapajy 3axTEBHMa MNpPOjEKTa H OBHM
yenosuma. OasojeHo ce obpalyjy OeToHH koju cy
CAacTaB/bEHH OJ] Pas/IMYMTHX OCHOBHMX Marepujana,
Kao 1 DETOHM W3 PasTIUMHTHX NPOU3BOHHX H3BOPA.

Konrpona nponssoame OeTona

beronn kateropuje B-1 u B-II Mopajy ce NpoH3BOAMTH 01
NPETXO[HO MCMNHTAHMX M BH3YENHO KOHTPOJIHCAHHX
OCHOBHMX MaTepHjana y MOTOHHMAa 33 MPOH3BOIMY
fbetoHa KOJH CY  (DYHKUHOHATIHO  MPOjEeKTOBAHH,
NpPETXOAHO HMCMHTAHH M KOHTPOJHCAHH Y TOKY pana.
KouTtpona npou3soame GetoHa obyxeara:

®  HUCNUTHBAWKE MNpOM3BOAHE cnocobHocTn OeToHa
npema CPTIC ¥ M1.050,

. HCIHTHBRAKE KOMITOHEHATA Ge'runa,

8123,

8124

Sampling

Testing for water-impermeability, resistant to frost, wear,
and other harmful influences 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 test 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 programme as specified in Art. 46 of the new
Rules on Plain and Reinforced Concrete PBAB/87.

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.e. 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;

e 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;

e For concrete additives and other industrially-
produced materials, the same applies as for cement;

e For B-I and B-II concrete, particular types are defined
primarily according to key technical characteristics.
Types of concrete are classified by grade (MB),
provided that they meet design requirements and
these specifications. Concretes composed of different
basic materials are treated separately, all the same as
concretes from different production sources.

Concrete Production Control

B-I and B-II 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:

e Testing of concrete for production capabilities
according to SRPS U.M1.050,

e Testing of components of concrete,
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®  HCIHMTHBa:E cBemer OeToHA 1

®  KOHTPOY Yrpajie H HeroBama fetoHa.

Kontposy nposoau npoussoljay GeToHa Mo KOHTPOJIOM
n3Bofjaua, a noanexke o00peHy HA30PHOI OpraHa.

TMoa noronkma 3a npoussoamy DeToHa NoApasymMeBajy ce
KOMIUTETHA TOCTPOjeHa, KOja  YK/BYHY]Y. [pHjem,
JETIOHOBAKE M MAHHMYNAUMjy OCHOBHWX Marepujana,
CrpaBibae, MaHWUMYNAlKjy, TPAaHCMOPT M yrpahuBame
ceexer OeroHa, kao M Hery yrpahesor Oerona. M3pau
norola 3a mnpowsBommwy Oetona ((pabpuka 6Gerona -
GeTOHCKH MOTOH) MOTOHH 32 TPOW3BOJIY MHHEPATHOr
arperata (cemapalnMja) cMarwyjy Ce Kao CaMOCTATHH
MOTOHH.

Kpanurer Getona b-1I (cBe:k M ouBpenn) KoHTponuie ce
Ha MECTY NpoM3BoAme (OETOHCKM MOTOH) M KOHTpOJa
carmacHocTH (Ha MecTy yrpahuBama), J0K KOHTpoa
ksanutera b-1 wa wmecty yrpaliuama (koHTpona
CaraacHOCTH) W KOHTPOJA HajMathe KONMYHHE LEMEeHTa
KOjy BpiM H3pohau pazoBa y OpHCYCTBY HAX30PHOT
OpraHa Kojd ¥ npuma naptuje 6eTona.

Y OeToHCKE MOoroHe jonase, No NpasHIy, CamMo OHH
OCHOBHM MaTepHjald KOJH OAroBapajy 3aXTCBaAHMM
KpuTepujymuma  kBanuTera.  [Ipomseohau  Oerona
ofaBe3HO MoOpa JICMOHOBakE W MaHWNyJalMjy v
DETOHCKOM MOrOHY Tako [1a OpraHusyje Ja Moxke ca
curypHomwfy HCK/BYYHTH M3 ynotpebe eBeHTyanHe
JetheKTHe napTHje OCHOBHUX MaTepHjana.

Y3 KOHTpONHA WCMHMTHBAA OCHOBHMX MarepHjana 3a
OeTOH ynasu M NpeBeHTHBHA MEpa M BU3YEIHA KOHTPONIa
ocobuHa ceexer OetoHa y Heyrpahenom m yrpafjicHoM
CTamy.

[IpeTxoaHa MCOMTHBAILA OCHOBHMX MaTepHjana o0asiba
npoussoay mnpeMa OBMM TEXHMMKMM YCIOBHMA, &
ynotpeda nojnesxe 0100pethy HAI30PHOT OpraHa.

3aBpiiHa oueHa KBanuTeTa HeToHa

3a Geron kareropuje B-I1 Mopa ce gatu 3apmHa olieHa
KBaiMTeTa OeToHa Koja oOyxBsara:

e JIOKYMEHTauM)y o fOetoHa mo
napTHjama;

NpeyINMAlY

e MHIUBCHE 0 KBaturery yrpalieHor OetoHa koje ce
Jiaje Ha OCHOBY BW3YeIIHOI MPErNena KOHCTPYKLHJE,
nperfesa  JokyMmeHTaumje o rpafiemy M
BepudHKaLMje pe3ynTaTa M3 eBMleHUMje Tekyhe
KOHTPONE MNPOH3BOMAE Ca pe3yiTaTHMa KOHTpOne
CarnacHOCTH ca YC/IOBMMa KBAIHTETA. Ha OCHOBY
3aBpILHE OLEHE KBAMHTETa OCTOHA YV KOHCTPYKLMjH,
JIOKa3yje Ce CHIYPHOCT M TPajHOCT KOHCTPYKLHjE,
HIH C€ TpaKH HAaKHAOHH [0Ka3 KBalHTETa OeroHa
nocedHuM HCMHTHBAHKHMA,

e  Testing of fresh concrete, and

e 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: reception,
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-II 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-I 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,

Final Concrete Quality Assessment

For B-II concrete it is necessary to give a final quality
assessment that includes:

e Documents on taking over of concrete by batch;

e 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 quality of concrete by special tests,
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8.2.

8.2.1

Konctpykumje uim ofjextH 3a Koje je TO nponucaHo Wim
npojekToM rnpeasuheHo, WIM 33 KOje HHBECTHTOP TO
ojpeaH, npeysumajy ce npobHum onTepefickeM Ha
OCHOBY HM3MepeHHMX JedopMalija W Hampesawma Y
KOHCTPYKLM{H, Kao M Ha OCHOBY OCT&IMX MNOTpeOHHX
nojaraka o Keanurtery marepujana. KoHcTpykumje unm
o0jekTH 3a Koje ce Ha 3axteBa npoOHo ontepelicme
MPey3uMajy ce 1o JpYruM noroJHuM Bakehum MeTogama.

[NpojexToBamse cactara GeToHa

Cacras Oerona kareropuje b-II mopa jga  Oyne
NpPOJEKTOBAaH Y CKIady ca nocrojeliuM npaBHIHMLMMA O
TEXHHYKHM Me€paMa W ycJloBMMa 3a OeTOH M apMHpaHu
feton (un. 28-30).

Pykosoannau GeToHCKOr noroHa

[lpouzeohay OetoHa je AywaH ja 3a CBakk OETOHCKH
MOrOH MW 3a CKyn OETOHCKMX MOTrOHA TOCTABH
O/IFOBOPHOI CTPYYHO OCMOCOO/BEHOr PYKOBOAMOLA 3a
TexHonorujy deronwa. Pax oBor pykoBoauona Mopa GHTH
HCK/bYYHBO BE3aH 3a TEXHOMOMIKE npodieMe GeToOHCKUX
MOTOHA.

OcHOBHE KOMMOHeHTE BeTOHA

KpanuteT kamenux arperara 3a GeToH

8.2.1.1. Jdeduununje

8.2.1.1.1Kamenn arperar

OmuTy  Ha3MB 38 HECEMapMCaHM WM M3 BMIIE
cenapucaHux  (pakuuja  KOMIOHOBAHY  MELIABMHY
3PHACTOr  KAMEHOr MarepHjana  Koju Moxe OutH

NPUPOJHK arperat, NpoM3BOjA ApoO/beia KaMmeHa, WIH
Npou3BoJL Npepobibasatba MPUPOAHOT Arperara.

8.2.1.1.2.Tlpuponun arperar

Hepe3zaHa cTeHa HacTana MEXaHHYKOM aKyMyJaijom
KPYIHOr H CHTHOT Marepujana KpeTaHor
(TpaHcnopToBaHor) eHeprujoM Boje. Hhewa rnasHa
ocobeHoCT je 3a00/BeHOCT (hparMeHara rpaHyiara.

8.2.1.1.3. HecanapucaH NpMpoaHHM (NPHpPOIHA MEILIABHHA)

arperar

[Mpuponnu arperar W3 Kora HMCY M3JBajaHa 3pHA M0
kpynHohn ¢pakunjama. To je npupoana semapHHa
OHAKBA Kakpa ce J00Mja excnnoaTtauMjoM M3 JIexHIITA.
Kao cHHOHUM, KOPUCTH ce W H3pa3 "NpUpOIHA MELIaBHHA
necka M IJbyHKa",

8.2

82.1.

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 after 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.

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).

Concrete Plant Manager

For every concrete plant or group of concrete plants, the
producer of concrete shall appoint a responsible manager
qualified for concrete technology. The job of this manager
shall be related only to technological problems of concrete
plants.

Basic Components of Concrete

Quality of Rock Aggregate for Concrete

8.2.1.1. Definitions

8.2.1.1.1 Rock Aggregate

A general name for a non-screened, or from several
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 made 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

Aggregates)

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”.
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8.2.1.1.4. Kamen

Mamwn unn Belin KoMaja 4BpPCTE CTCHE OJBOjEH M3 HheHe
NPHPOAHE CPEAMHE NPUPOIHHM WIIH BEIUTAYKHM ITYTEM.

8.2.1.1.5, CenapxcaHu KamMeHH arperat

Arperat paiie/beH Yy pakudje Yy CcenapaunoHOM
MOCTPOjersY MOske OHTH:
e cenapucaHH NMPHPOJIHM arperar

®  cenapucaHk Apo0/beHH arperar

®  CenapdcaHH MELIAHH arperart

8.2.1.1.6. CenapucaHu NpHPOIHK arperat

[pupoauu  arperat  pazie/seH Y
CEnapalMoHOM MOCTPojerbY.

bpakunje v

8.2.1.1.7. Cenapncanu apo6/beHN KaMeHH arperar

JpoOsbeHn KameH npousseeH ApoO/benbeM U pasaeibed y
(pakumje y cenapalMoHOM MOCTPojesY.

8.2.1.1.8. CenapucaHu MeIIaHH KaMEHM arperar

DpakuMje KamMeHOr arperata y KOjHMa cy [MOMEIIaHH

cenapHucaHu JpoO/bEHM KaMEHH arperaT M cenapucaHu
NIPHPOJIHH arperar.

8.2.1.1.9. dpakunja kameHor arperara

MemapnHa 3pHa KaMEHOT arperara OrpaHH4YeHa I0HOM
Ha3HBHOM  BenMqMHOM ™ (d) M ropmOM  HA3HBHOM
penuurHom (D) 3pha.

8.2.1.1.10. ¥Ykynuu cactas arperara 3a 6eToH

Melaeuna suie ¢paxuuja arperara.

8.2.1.1.11. Hajsehe 3pHo

Benuuuna oTBOpa CTAHAAPAHOr CHTA KPO3 KOjU Nponase
CBd 3pHA KAMEHOT arperara.

8.2.1.1.12. HanMepHa 3pHa

3pHa (pakuMje KaMEHOT arperara Koja ocTajy Ha CHTY
OTBOpA ropH:e HazueHe BenyuHe (D).

82.1.14 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:
e  Screened natural aggregate
e Screened crushed aggregate

e 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 into
fractions in the screening plant.

8.2.1.1.8. Screened Mixed Rock Aggregate

Fractions of rock aggregate with mixed screened crushed
rock aggregate and screened natural aggregate.

8.2.1.1.9. 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.

8.2.1.1.11. Largest Grain

The size of opening in a standard screen through which all
rock aggregate grains pass.

8.2.1.1.12. Oversized Grain

Rock aggregate fraction grains that stay on screen mesh
the upper nominal size (D).
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8.2.1.1.13. TToamepHa 3pHa 8.2.1.1.13. Undersized Grain

3pHa ¢pakumje KaMEHOr arperara Koja mpojiase Kpos
OTBOPE CHTA JIOH:E Ha3HBHE Bean4HHe (d).

Rock aggregate fraction grains that pass through screen
mesh of the lower nominal size (d).

8.2.1.1.14. Ilecak (cuTaH KaMEHH arperar) 8.2.1.1.14, Sand (Fine Rock Aggregate)

CuTHH KameHu arperar Tj. (paxumje KameHor arperara ca
3pHUMa Koja Mpoliase Kpo3 cTaHiapiaHo hafoparopujcko
cHTo ca orsopuma 4 mm. Msamsajajy ce Tpm kareropuje
necka npema Hajeehiem 3pHy:

e  KpynaH riecak Ha3sMBHe BesnyuHe dpaxuuje 4/0;

®  CcpemmH NMECaKk Ha3MBHE BeMWuMHeE (pakumje 2/0

®  CHUTaH Necak Ha3MBHE BenuuMHe dpakumje 1/0 Mm.

Y 3aBucHOCTH 0 TOra jAa 1M je Jo0MjeH cenapHcameM

NPUPOJHOr arperata WiK JApoG/beHOr  KaMeHa,MOwKe
HMaTH Ha3HB NPUPOJIHH NeCaK M ApoGIbeHH Mecak.

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:

e Coarse grain, with a nominal size of fraction 4/0;

¢  Medium grain, with a nominal size of fraction 2/0

e  Fine grain, with a nominal size of fraction 1/0 mm.
Depending on whether it is obtained by screening natural

aggregate or crushed stone, it may be called natural sand
or crushed sand.

8.2.1.1.15. Kpynuu arperar 8.2.1.1.15. Coarse-grained aggregate

dpakimje NPUPOJHOr arperaTa ca 3pHUMA Koja mposase
Kpo3 craHaapaHo naboparopujcko cHTO 63 MM.a octajy
Ha CTaHaapAHoOM nafopaTopHjcKOM CHTY ca oTopuMa 4
MM Moke 1a canpxu M npenpod/beHa 3pHa NPHPOAHOT
arperata,and caMo A0 creneda ja sume on 50%
MOBPIUIMHE CBAKOr 3pHA ocTaHe 3aol/seHor obnuKa.

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.

8.2.1.1.16. [lpupoanu arperar (mpupoiHa MEIIABHHA) 8.2.1.1.16. Natural aggregate (natural mix)

TTpHpoAHKM arperar,koju CTyKH Kao Mojaa3Ha KOMINOHEHTa
33 MPOM3BO/EbY CENApHCAHOT MPHPOLHOr arperara Mopa
Ia Ce CcacToju Of 4BPCTHX - MEXaHHYKH OTNOPHHMX,
CBEKHMX M [peMa JENoBaky arMoc(epuimja OTNOPHHX
obnytaka (Banyrnua). [Toepummxe obnyraka Mopajy GuTH
uypcTte, ODe3 OMNO KakBMX CKpama Koje OM crpevaBane
1o6py (MHTUMHY) Be3y ¢a LUEMEHTHHM BE3UBOM.

thuxop obauk Tpeba na je WTO NPUOAMKHMIK NOITTH,
[NeTporpadck H  MHHEpanHM cacTae Mopajy OHTH
MOBOJBHW M CBH MOTEHUM]ANHO INTETHH CAcTOjuUM IO
(HM3MUKO-MEXaHHYKA CBOjCTBA M BPEMEHCKY TpPajHOCT
OeToHa MM HBErOBMX  KOMMOHEHaTa  (apMatypa)
AehHHHCAHH KBATHTATHBHO ¥ KBAHTHTATHEHO.

YnoTpeO/EMBOCT NMPUPOIHE MEUIABMHE 33 MPOM3BOIY
(pakuyja NpUpoAHOr arperata Mopa OWTH JloKa3aHa Kpo3
WcnuTHBaka ojapelieHMX CBOjcTBA W ca  YCNOBHMA
KBaIuTETA NeHHMCAHNM Y Tabemu 1.

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
prevent 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.

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 defined
in Table 1.
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Tadena 1. KpanuTeTHH 3axTeBM 3a [PHPOJHM arperar 3a
MPOM3BOIKY arperarta 3a OeToH

Table 1. Quality requirements for natural aggregate for the
production of aggregate for concrete

P.op. Crojerno _“ Waﬁﬂa?ﬂ 0 KOME Ycnos kBanuTeTa No. Property and relevant standard Ql_lal iy

ce yrephyje requirement

1 IMeTporpacky ¥ MHHEPATHH 1 Petrographic and mineral
cactas (5.58.004) nosossa * composition (B.B8.004) Favourable *

2 CacTojuM Koju cnpe4asajy 2 Components that prevent
XHIpATALM]Y LEMEHTa e EME CARPATH hydration of cement Not allowed

3 3anpeMMucka Maca 3pHa 3 Bulk density of grain (B.B8.031
(5.B8 031) P 2000-3000kr/m’ - )| 20003000 ke/m®

4 OrtnopHocT npema npodbeHs 4 Resistance t hi
MB 030y PO ak. 30% (i) UMs030) E max 30% (m/m)

3 Vnujame pose (5.58.031 5 Water absorption (B.B8.031

. ( ) make. 1,5 (/v) Fpnon € ) max 1,5 (m/m)

6 IMocTojanocT Ha AgjeTBO Mpasa 6 Resistance to frost (B.B8.044)

(b.58.044)

- g::g:npaHH W apMHpaHK siame 138500l - .;T;?:;[r]c?:d reinforced o I )
- xabajyhu cnoj konogosa N 3% GalR) = :friftﬁ}% course of pavement S 3% (i)
—  OOHH CT0j KOJIOBOZHE MII0YE e §9% Gk —  Lower part of pavement slab e 5% i)
e e aonaao | e R | o D

8 Cagapikaj XJI0puaa, H3paxkeH Kao 8 Chloride content, expressed as
Cl (5.B8.042) C1 (B.B8.042)

—  apMHpaHH 6eToH makc 0.10% (/) — Reinforced concrete max 0.10% (m/m)
—  NpeJHanperHyTH OETOH makce 0.02% (M/w) - Pre-stressed concrete max 0.02% (m/m)

9 Canpikaj opraHcKHX Marepuja foja TeuHOCTH 9 Content of organic matter colour of liquid
(B.58.039; 5.58.040) CRET/IH]A 0] (B.B8.039; B.B8.040) lighter than

10 QOnMK 3pHa (3aNPEMMHCKH 10 Grain shape (volumetric ]
koeduimient, (5.58.049) mun 0.18% coefficient, (B.B8.049) min 0.18%

11 OtnopHocT NpoTHE Apob/bemka i 11 Resistance to crushi d
xabama (558 043) Makc 35% (w/w) BB80ss) BN max 35% (m/m)

12 Canpiaj CHT. YecTHL, rpylse 12 Content of fine particles, clay
[MHE, TPOUIHHX 3pHA, NakKHX _— balls, friable grains, light e
yecTHua, o0aBH). MOBpP.3pHA... particles, coating of grains...

(5.58.030) (B.B8.030)

¥ AKO ce nmeTporpaf)ckoM aHalIH30M YTBPAM MOCTOjame * If a petrographic analysis shows the presence of
cacTojaka Koju Mory OMTH peakTHBHM, Mopa ce components that may be reactive, it is necessary to
w3BpUTH uenutusae npema CPIIC B.B8.056 wnu perform tests according to SRPS B.B8.056 or
b.58.057. B.B8.057.

" Y Hocehum cnojeBMMa KONOBO3a CTaOMIM30BaAHMX ok In the cement-stabilized load-bearing courses of
LEMEHTOM MOMKE M3HOCHTH H 10 3% YKOIHKO je pavement structure, it may amount up to 3% if the
3a/10BOJBEH YCIIOB NMOCTOjAHOCTH HA Mpasy. required resistance to frost is met.

**#% | Ycnosu ce KO NPUPOJHUX arperata He yTephyjy, anu *** | Requirements for natural aggregate shall not be
Ce pEe3yNTaTH MCINMTHBAHA HABONE Y H3BEWITA]Y O defined, but the test results shall be given in the test
HCIHTHBAY. report.
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8.2.1.1.17. CutHe uecTHLE

YecTHue koje nponase Kpo3 nposiaze Kpo3 CTAHAAPIHO
nabopatopujcko cuto otBopa 0.09 MM omHOCcHO OTBOpa
0,063 mm.

8.2.1.1.18. ITpawxHacTe 4ecTrue

Yecruue oa 0,005 mm go 0,09 mm ognocuo ox 0,005 no
0,063 MM,

8.2.1.1.19. I'nuHoBHTE HeCcTHLE

Yectuue mame oa 0,005 MM,

8.2.1.1.1.20. OcHOBHA CHPOBHHA

Kamen, koju cnyH Kao nojia3sHa KOMIOHEHTa (CHPOBHHA)
33 MPOM3BOJMKY CElapHcaHor ApolUb€HOr KaMeHor
arperata Mopa OWTH MOBOJBHOI MHHEDAIHOI CacTasa,
ceex M no0pe mexanuuxe otnopHocTH. Mopa OutH
OTTnOpaH  mpema  genosamwy  arMocdepunmja.  Tlo
ocobeHoCTHMA cKnoma (CTPYKTypa M TeKcTypa), Mopa
OutH Takas na omoryhaea nodujame YBpCTHX W 0DJIHKOM
noeoskHUX  (parmenara  (3pHa).  Ilerporpadickom
aqanu3om Mopajy Out  geduHMcaHM CBHM  cacTojum
NOTEHUMJATHO IITETHH MO BPEMEHCKY TPajHOCT OeToHa M
HETOBUX KOMMOHEHTH (apmatypa). Ymotped/bHBoCT
KaMEHAa 33 MPOM3BOAILY CeMapHcaHor JApo0ieeHor
KameHor arperata mopa OWTH [0Ka3aHa MCIHTHBABEM
onpelieHMX CBOjCTBA M €A YC/IOBMMA  KBAlIMTETa
nedmHucanum y tabenn 2.

Tabena 2. KpanuTeTHH 3aXTeBM 3a KameH 3a TNPOH3BOIMY
cenapucaHor Apof/seHor KaMeHor arperarta 3a 6eton

8.2.1.1.17. Small Particles

Particles that pass through a standard screen, mesh 0.09
mm and 0.063 mm, respectively.

8.2.1.1.18. Silty Particles

Particles from 0.005 mm to 0.09 mm, and from 0.005 to
0.063 mm in size, respectively.

8.2.1.1.19. Clayey particles

Particles smaller than 0.005 mm in size.

8.2.1.1.1.20. 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 (structure and texture), it shall be such as to
enable the provision of solid fragments (grains) of
favourable shape. Petrographic analyses shall define all
components that are potentially harmful for the durability
of concrete and its components (reinforcing bars). The
usability of stone for the production of screened crushed
rock aggregate shall be proven through tests of particular
properties, with quality requirements as defined in Table
2.

Table 2 Quality requirements for stone for the production of
screened crushed rock aggregate for concrete

P. 6p. CBOJCTBU:; ;?::;2?? 110 KOME VYenor keanurera No. Property and relevant standard rergjlilf:::l)én "
1) [Netporpadcka ananuza 1. Petrographic analysis
(5.58.003) noBosbaH * (B.B8 003) Favourable *
2. OrtnopHocT npema xabarwy 2 Abrasive wear resistance
opymemsem (B.E8.015) (B.B8.015)
e  OeToH U apMUpaHu OETOH e Plain and reinforced
concrete

e OeToH M3NoMeH xabawy M makc 35 um*/50
2

e Concrete exposed to wear max 35 cm*/50

epo3Hju M and erosion cm?®
BpJIO TEKaK H TEXKaK make 10 up/50 Very heavy and heavy max 10 em®/50
caoOpahaj e traffic cm?
cpejitbH, 1aK M BPJIO JIaK Makc 18 un’/50 Medium, light, and very max 18 em*/50
caodp. e light traffic cm’

3. 3anpemuHcka maca (6.58.032) 2000-3000 xr/n®
- Kr/M

3. | Bulk density (B.B8.032) S0 kel
= m

4. | Youjame sone (5.58.010) Make 1% (M/m)
o {M/M

4. Water absorption (B.B8.010) S T i)
x 1% (m/m
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[Tputicua upctoha (5.68.012)

Compressive strength
(B.B8.012)

® Y CYBOM CTaty

e In dry condition

OeroH, apMHpaHu GeToH

Plain and reinforced

muH. 80 MPa conchote min. 80 MPa
OeToH n3noxeH xabamwy U Concrete exposed to wear
S Y miH. 160 MPa it min. 160 MPa
e Yy BOJIOM 3acHheHOM CTakby e In water-saturated condition
[ A i i
€TOH, apMHpaHn BeTOH S S E{l}a{l}l;g;d reinforced min. 64 MPa
OrnopHocT npeMa apodbeky W Resistance to crushing and wear
xabamwy (5.58.045) (B.B8.045)
° g::g:mpauu H  apMHpaHH maxc 30% (u/m) ° E{l)e::rctc and reinforced iz 30% (i)
o xabajyhu cnoj konorosza e Wearing course of pavement
structure
Opahaj Very h traffi
BpIO Tekak caobpahaj sinice 16% (i) ery heavy traffic ek 16% (ishin)
Temak caobpahaj Heavy traffic

maxe 18% (m/m)

max 18% (m/m)

CpelitH, Nak U Bpio Nak

caobp makc 22% (m/m)

Medium, light and very light
vatie o ARCYEYREA | max 2296 (m/m)

[TocTojaHOCT Ha Mpasy
(5.58.002)

Resistance to frost (B.B8.002)

e  OetoH, apMupanu GeToH Maxc 5% (u/m)

e Plain and reinforced

concrete max 5% (m/m)

e xabajyhu cnoj konoeo3a

e  Wearing course of pavement

Makc 3% (M/M) Sfhitars max 3% (m/m)
Canpiaj yKynmHOT CyMIopa, Kao Total sulphur content, as SO3
SO3 (B.58.042) make 1% (m/m) (B.B8.042) max 1% (m/m)

Canpsxaj xnopuaa, kao CI

Chloride content, as Cl

(5.58.042) (B.B8.042)
e  OeToH, apMupaHu DeToH o D T i ° E(],?,Trm and reinforced max 0.1% (m/m)

e qpeaHanperHyTH OeToH makc 0.02% (/M)

e  Pre-stressed concrete max 0.02% (m/m)

AKko ce neTporpa)ckoM aHaNH30M YTEPIIH MOCTOjakhe
cacTojaka koju Mory OHTH peaKTHBHH, MOpa ce
H3BPILKTH HenUTHBARKE npema CPTIC B.B8.056 unu
b.58.057.

If a petrographic analysis shows the presence of
components that may be reactive, it is necessary to
perform tests according to SRPS B.B8.056 or
B.B8.057.

§.2.1.1.21. dpakumje kameHor arperara,

dpakuuje kameHoOr arperata,0OMno Ja cy npoM3BOjL
cenapucara [NPUPONHOT  arperatd, WM apobibeHor
KameHa, Mopajy OWTH NpOM3BENEHE  TEXHWIOIIKH
oaropapajyhiumM  noctynuuma  (npase,  apoOIbeise,
npocejaBame), Kako OM ce 00MO KaMeHH arperar
noTpebHOr KBanWTeTa. YMOTPeO/LMBOCT — cemapucaHor
arperara no dpakunjama (M0 aa je 0 NPUPOAHOT HIH
npob/beHOr arperara), Mopajy OuTH JoKazaHe Kpos
HCNHTHBAKa oapeheHuX CBOjCTaBA M Ca  YCIOBHMA
KBanuTeTa AeuHucaHum y Tabenu 3,

8.2.1.1.21. Fractions of rock aggregate,

Fractions of rock aggregate, whether they are produced by
screening natural aggregate, or from crushed stone, shall
be produced in technologically appropriate procedures
(washing, crushing, sieving), in order to obtain rock
aggregate of required quality. The usability of screened
aggregate by fraction (whether from natural or crushed
aggregate) shall be proven through tests of particular
properties, with quality requirements as defined in Table
3
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Tabena 3. TeXHHUYKM YCIIOBH KBA/MTETA 3a CEMAPHCAHH KAaMEHH Table 3. Quality requirements for screened rock aggregate

arperat
P. 6p. CBOjCcTBO M cTaHAAPA Yenoeu kpanurera No. Property and relevant standard Ql_lal ity
requirement
1. Iletporpadckn ¥ MuHep.cacTan 1NOBOJBAH 1. Petrographic and mineral Favourable
(5.58.004) composition (B.B8.004)
2. CacTojum Koju crnpeqapajy NOBO/bAH 2; Components that prevent Favourable
XMApaTalujy UeMeHTa hydration of cement
3. 3anpemMHHCKa Maca (3pHa 2000-3000 kr/m’ 3. Bulk density (aggregate grains) 2000-3000 kg/m3
arperara) 5.58.031. B.B8.031.
4. Ynujame soge (5.58.031) - 4. Water absorption (B.B8.031) -
5. OTNOpHOCT NPOTHE Makc 30% (m/M) h Resistance to crushing max 30% (m/m)
apodmera(’yY.M8.030) (U.M8.030)
6. [MoctojanocT arperata Ha Mmakc 12% (m/m) 6. Resistance of aggregate to frost max 12% (m/m)
nejetBo mpasa b.58.044. B.B8.044.
e 3a xabajyhu cIoj makc 3% (m/m) e for wearing course of | max 3% (m/m)
ueM.0eT.konoBo3a cement-concrete pavement
e 3 I0HH cnoj | Make 5% (M/M) e for the lower part of cement- max 5% (m/m)
uem.BeT.konoBo3a concrete pavement
T Canpakaj yKynHor cymnopa (kao Makc 1% (m/m) T Total sulphur content (as SO ) max 1% (m/m)
SO) 5.B8.042. B.B8.042.
8. Canpsa) yKynHor xaopiaa (kao 8. Total chloride content (as Cl)
Cl) 5.68.042. B.B8.042.
e 33 OcToH M apMHMpaHH OeTOH make 0.1% (m/m) e for plain and reinforced | max 0.1% (m/m)
concrete
e 34 npeaHanperuyTH GeTon maxe 0,02% (m/m) e for pre-stressed concrete max 0,02% (m/m)
9. Canpsxaj OpraHckux Martepuja CBETIIHja 01 9. Content of organic matter Lighter than
b5.58.039 u 5.58.040 CTaHjiapHe B.B8.039 and B.B8.040 standard
10. | Obnuk  3pua  (3anp.koed.) 10. | Grain shape (volumetric
5.58.049 coefficient) B.B8.049
®  [IPUPOJHH arperar muH. 0,18 e natural aggregate min. 0,18
e 1pob/beHH arperar muH. 0,15 e crushed aggregate min. 0,15
11. | Canpxaj cuTHUX 11. | Content of small particles,frak.0-
uectHua, ppax.0-4 mm 5.E8.036. 4 mm B.B8.036.
®  NpUPOIHH n MEIIaHH make 5% (m/m) e natural and mixed aggregate max 5% (m/m)
arperar
®  KameHOr nopeknia arperar makc 10% (m/m) e aggregate of rock origin max 10% (m/m)
12. | Canpxaj cCMTHHX YeCTHILA ¥ makc 1% (M/m) 12. | Content of small particles in max 1% (m/m)
(dbpaku, Behum o 4 MM fractions larger than 4 mm
13. | Canpxxaj rpyaBH riovse 13. | Ball clay content (B.B8.038)
(5.58.038)
® ¥ CHTHOM arperary makc 0,5% (m/m) e in fine aggregate max 0.5% (m/m)
® y KPYMHOM arperary Makc 0,25% (M/M) e in coarse aggregate max 0.25% (m/m)
14. | Canpxaj crnabux 3pHa 14. | Weak grain content (B.B8.037)
(5.68.037)
e 3a OeroHe OTNOpHE Ha Makce. 3% (m/m) e for frost-resistant concretes max. 3% (m/m)
J€jCTBO Mpa3a
e ocTand DeToHu Makc, 4% (M/M) e  for other concretes max. 4% (m/m)
15. | Caapkaj NIaKHX HecTHLa 15. | Content of light particles
(5.58.034) (B.B8.034)
- H3rnemg beroHa Hld_"[e ouTaH makc. 1% (MfM) . Appea_[a_nce of concrete not max. 1% (n]_,"m)
important
e u3rnen ODetoHa OuTan makc.0,5% (m/m) e  Appearance of concrete | max.0,5% (m/m)
important
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16. | ObaBHjeHOCT MOBPIIMHE 3pHA HHJE I03BOJEEHO 16. | Clay-coated grains (B.B8.004) Not allowed
rnuHoM (6.58.004)
17. | OTnopHOCT NPOTHE ApoO/kera 1 17. | Resistance to crushing and wear
xabama (Jloc AHrenec) (Los Angeles) B.B8.045,
b.58.045.
e  HeapMHMpaHH M apMHpaHu makc 30% (m/m) e  Plain and reinforced max 30% (m/m)
OeroH  (OTnOpaH  MPOTHB concrete (resistant to erosion
epo3uje u abpasuje) and abrasion)
e xabajyhu coj e Wearing course of cement-
uem.fet.konoBosa "B" concrete  pavement, "B"
rpajaumje grading
BP0 Texak caobpahaj make 16% (M/m) Very heavy traffic max 16% (m/m)
Texkak caobpahaj makc 18% (m/m) Heavy traffic max 18% (m/m)
ocrtano caob.onrepeheme Makc 22% (m/m) Other traffic load max 22% (m/m)
e gowM cnoj ueMm. Oer. | makc 30% (m/m) e Lower part of cement- | max 30% (m/m)
KOJI0BO3a concrete pavement
18. | 3anmpemuHcka Macay HCITHTYjE ce H 18 Bulk density in loose and To be tested and
pacTpecHToM M 30MjeHOM CTaky | eBHIEHTHpA compacted conditions B.B8.030. logged
B.58.030.
L] Axo ce nerporpa)ckoM aHaNM3OM YTBPIM NOCTOjabE ¥ If a petrographic analysis shows the presence of
CacTojaka Koju Mory OMTH MOTEHUM]ATHO AKTHBHH, components that may be active, it is necessary to
MOpa C& W3BPIINTH HCIHMTHBAILE NIpeMa perform tests according to SRPS B.B8.056 or
CPIIC.5.58.056 u 5.58.037. B.B8.037.
8.2.1.2. I'paHyiOMETPHjCKH cacTas 8.2.1.2. Granulometric Composition
3pua arperata Tpeba na Oyay WTO BUINE KyOHYaH WM The grains of aggregate shall be as much cubical or
cipepHyaH. spherical as possible.
3a npunpemawe OetoHa oOasesHo ce ymoTpe(/baBa Aggregate fractions to be used for the preparation of
(hpakuHOHHCAH arperat OnpaH MKW UCTPAMICH U TO CHTaH concrete shall be washed or dedusted; fine-grained from 0
ox 0 go 4 MM 1 kpynas o1 4 10 125 MM, to 4 mm, and coarse-grained from 4 to 125 mm.,
3a KoHcTpyKuMjcke OeroHe xopucte ce (paxuuje mo As a rule, for structural concrete, it is mandatory to use
npasuny u 10: 0-4,4-8,8-16,16-32.32-63 1 63-125 u mehy fractions: 0-4, 4-8, 8-16, 16-32, 32-63, and 63-125, and
tdpakumnje:0-1,0-2, 1-42-4 8-11,11-16,16-22,22-32 32-45 mid-fractions: 0-1, 0-2, 1-4, 2-4 8-11, 11-16, 16-22, 22-
1 45-63 mm npema CPI1C 5.53.100 u 5.52.010. 32,32-45, and 45-63 mm, in conformity with SRPS
B.B3.100 and B.B2.010.
[lpu oappehuBamy cacTasa 3pHa MMHEpPANTHOr arperara, When determining the grain composition for mineral
BPEIHOCTH 33 TNPEYHHMKE OJIHOCE CE Ha cejama Kpo3 aggregate, the values for diameters shall refer to screening
KBa/IPaTHE OTBOPE. through square mesh.
['panynomeTpujckn cactaB cutHor arperata (0-4 mm) The granulometric composition of fine aggregate (0-4
Tpeba na Oyae y cnenchum rpanuuama (npema CPIIC mm) shall be within the following ranges (according to
B.52.010) SRPS B.B2.010)
Curo (MMm)
Sieve (mom) 0.125 0.25 0.50 1.0 2.0 4.0 8.0
0,
L pemmporan.  {Yames) 213 8-30 2050 4080  65-100  90-100 100

Passing through sieve (% mass)
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82.1.3.

Y 3aBucHocTH ol notpede WM 3HAYAJA PACTIONOMKHBHX
MaTepujana, MoKe ce WIBPIIMTH pasiBajale y JBC
(pakumje (Ha npumep 0-1 mm 1 1-4 My e 0-2 My 1 2-4
MM), TAKO Ja MEIIaBHHA T¢ JBE (pakuMje ¥ oapeleHom
oaHocy oarosapa yreplheHum rpanuuama. Takea neoba
gonazn y o003Mp kana Huje moryhe npouzsoguTn
(pakumje necka ca szanoBosbasajyfioM paeHoMepHohy
cactasa  rpaHylauMje, INTO  C€  YCTAHOB/baBa
MCIMTHBALMMA M TO €A ACTEKTa MOCTH3aHma 3aXTeBaHOr
CTeneHa PpaBHOMEPHOCTH cacTapa cBesker OeroHa M
HEroBe Yrpai/EHBOCTH H 00paUBHBOCTH
ynotpeb/saeaHoM MexaHuzaumjom (B/LI-axtop, nosza
LEMEHTa, KoH3MCTeHUuja). CuraH arperat cMe jJa MMma
Hajpuine 45% ocratka usmel)y Ouno koja aBa y3acTonHa
cuTa. Moy 3pHAaBOCTH CUTHOT arperara Mopa ja oyze y
rpanuuama 2.3 o 3.60. Moayn 3pHaBOCTH NpejcTaB/ba
30Mp OCTATKA HA CTaHJApAHUM Ta0OpPATOPHCKUM CHTHMA
oreopa: 0.125;0.25;0.5; 1; 2: 4 u 8 nogemweno ca 100.

[Mpeunux MAKCHMATHOT 3pHa arperara 3a
KOHCTpYKUMjckH OeToH He cme ja Oyuae sehu on 1/3
HajMake JMMEH3Mje elleMEeHATa KOju ce OeTOHMpa U He
cume f1a je eehu o1 HajMamer cioGoaHor pasMaka uiMely
WIHIKH apMaType Y XOPH3OHTanHoM peay W 1/4 no 1/3
YAa/bEHOCTH  HajOmoKMX  craHuMua  omnare.  [lpu
oipelMBamby MaKCHMATHOT MpEYHHKA 3pHa arperara
y3uMa ce y 003up edekar onnare u apmarype no Faury-
1y

YKynHu cacTae rpaHynaumje arperara 3a 6etod 5-1 u B-I1
KAaTeropuje, Kao OMUTE CMEpHHUE ca oupeheHum
MaKCHMANHHM NPEYHHIIMMA 3DHA, NPEY3eTe CY, OAHOCHO
TPETHpaHe ¢y BPEJHOCTH IPAHMUHMX KPHBMX M TNpema
CPIIC Y .M1.057/84. [lpunumnujenHo je notpebHO
OJpE/MTH YKYNAH CacTaB IpaHynalldje arperara Ha

OCHOBY CKCMNCPHMCHTATHHX HCMHTHBAHKA berona
(nperxonuux  npoba), y cMmucny  npubimkapara
ONTHMYMAa CKJIaJHOCTH TEXHHYKHX H €KOHOMCKHX

peliewa, W TO ¢ 003MPOM HA YCIOBE MPOM3BOILE,
MaHunynaumje W yrpahusama cBewer OeToHa W ¢
003MpoM Ha MakcumManHo Moryhe Hckopuinhewe
PacrmonouHBUX MAaTEpPHjana, a 3a NOCTH3AmbE KPUTEpHjyMa
KBATMTETA O4BpCIOr GETOHA,

[Tox cacTaeoM 3pHABOCTH MOApa3yMeBajy CE arncomyTHa
3anpeMuHcka  yuemha TOjeIMHMX  CKYNOBAa  3pHa.
ExcnepumeHTanto otepaHe M YCBOjeHE KPHMBE YKYIIHOT
cacTasa 3pHABOCTH He cMegly OMTH  HaKHAIHO
HCIIPaBJbeHe, OIHOCHO MewaHe Oe3 moceOHUX AoKa3HHX
MCTIUTHBAA.

ManunynaunoHn KpHTEPH]YMH

(JlenoxoBame U MaHUNyIHCALE arperaTa y (asama nocne
H3/1a3a M3 Cenapauuje U 10 Melama ceesker 0eToHa. )

Caaka (pakiutja arperata mopa ga Oyae TpeTHpaHa Kao
nocedan e/leMEHT 3a JeNOHOBabE H MaHuNyaHcamke, Kana
C€ Ha HCTOM rpajunimTy pajgd ¢ JIB€ HMIH BHIIC
HCTOMMEHHX (pakumja ¢ 003MpoM Ha rpaHyIaLMjy, anu
W3 pa3sHHUX M3BOpa, MOpa C€ CTPOro MOITOBaTH
KPUTEPH)YM /12 HHje J03BOJbEHO HECHCTEMATCKO, OHOCHD
HEKOHTpONMCcaHo meljycoOHO Melame TaKBUX MaTepHjana
0e3 noTpefHUX HCNUTHBAKA.

8213,

Depending on need and importance of available materials,
it is possible 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 the
mix of the two fractions in a certain ratio meets specified
limits. Such separation may be undertaken when it is
impossible to produce sand fractions with a satisfactory
grain size distribution, which is determined by tests,
particularly from the aspect of achieving the required
degree of grain size distribution in fresh concrete and its
castability and workability with used machines (W/C
ratio, cement portion, consistency). Fine aggregate shall
have 45% residue at most between any two successive
sieves. The grading modulus of fine aggregate shall 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; 0.5; 1; 2; 4 and 8 divided by 100.

The diameter of a maximum aggregate grain for structural
concrete shall neither be larger than 1/3 of the smallest
size of elements to be concreted, nor larger than the
smallest free gap between reinforcing bars in a horizontal
row, and 1/4 - 1/3 of the distance between the nearest
sides of the form. When determining a maximum
diameter of grain, the effect of forms and reinforcement is
taken into consideration according to Faury’s method.

The total granulometric composition of aggregate for B-1
and B-II concrete shall take, ie. treat, as general
guidelines with determined maximum diameters of grain,
the values of limit curves according to SRPS
U.M1.057/84. In principle, it is necessary to determine the
total granulometric composition of aggregate based on
experimental tests 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 grading
composition shall not be corrected subsequently, i.e.
changed without particular proof tests.

Handling requirements

(Stockpiling 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 different
sources, the criterion that it is not allowed to mix together
such materials non-systematically, ie. uncontrollably
without necessary tests shall be strictly observed.
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8.2.15.

Maununyincarse M JIENOHOBaME INOjEIMHMX (pakumja
Mopa j1a oarosapa ciejaelinM ycnosuma:

e cerpervpawme (pakumja: csaka nojeaMHa Qpakumja
mopa npohiu cee ase IeNOHOBakA N MAHHIMYIHCAHkA
a0 (ase HemocpegHor go3Mpamsa Yy DETOHCKO]
MELIANHLA M MOpajy OMTH cpoBejicHe ojrosapajyhe
Mepe (TPaBMTALMOHH TPAHCNOPT MO CKYMOBMMA
MaTepHujana, NpaBUIHK HArHOH TPAHCIOPTHHUX TPAaKa,
pacnpocTHparme Xphna Yy CMHCIYy ClpedaBaibha
HacTajama KOHyca HT/L);

® TpPOMEHE 3PHABOCTH  ycneld  ApoGibema  3pHa:
HApO4YMTO KOA KpynHMjuX ¢pakumja notpebno je
nasuTH Ja He johe 1o apobisersa 3pHa ycnen naaama
10/1 YTHUAjeM IPaBUTALIH]E;

e BI@KHOCT MarepHjana: Ha NnorojaH W CHIypaH Ha4yHH
Mopa OMTH, HE3ABMCHO 0] aTMOCEPCKUX YCIOBRa,
OCHI'YpaHa paBHOMEPHOCT U J0BOJEHO HHM3aK CTEMNEH
BJIKHOCTH MOjequHuX ¢pakumja v (a3 wHUxoBor
o3upaba y OETOHCKY MEIIANMLy, WTO Bayu, npe
cpera, 3a (ipakumje 10 4 MM, YKOIHMKO Ha 0asu He
nocroje ypehaju 3a Mepere NPOLEHTa BIAKHOCTH 33
ceaky (pakumjy. Kopuwheme cMmMp3HyTOT, 0OJHOCHO
3aneheHor, MAM ¢ EJOM M CHETOM IOMEIIAHOr
arperara HHje J103BOJBEHO 33 H3paly OeToHa;

e TeMmmnepHpame arperara: ¢ oO3MPOM Ha LENOKYIHH
KOMIUIEKC paja OeTOHCKOT MOTOHA, NpH XIaaHOM
BpeMeHy Mopa OWTH 3arapaHToBaHa M MoryhHocT
TeMnepupama Gpakuija (Mopej BoIe), Npe WM 3a
BpEME HHXOBE Mpepajge y OETOH Ha TeXHMUKH
oarosapajyhu uaums, kao u moryhHoCT 3arpesama
BOJIC.

[Mperxoana HcNHTHBaLA MUHEPATHOT arperara

3a npoussoimwy OeToHa cMe na Oynae ynoTpeOibeH camo
NPETXO[HO MCNWTAH MHHepanuu arperar. IIperxojma
HCIIMTHBaa MOpajy ce H3BPIIMTH N0 ojpeadfama Tauke
8.2.1. OBHX TEXHHHKHMX YC/OBA, LITO MOUIEKE 0L00peY
01 CTPaHEe HAJ30PHOT OpraHa.

bpoj y30paka v HaUMH HBHXOBOT Y3HMaH:a MOpa Moy3laHo
PENnpoOOYKOBATH  KBANMTET  arperara M CIENeH
xoMmoreHocTH Kkeanutera npema CPIIC b5.50.001/84.
[NpeTxoana ucnuTHBaka NOTPEGHO je W3BPILMTH 33 CBAKY
BPCTY MHHEpanHor arperata nocebno. Iloag BpcTom
MMHEPAJHOI  arperara cMartpa e  pasJHMHTOCT
reOIOMIKMX M3BOpA, KAao M PasMHYUTOCT JOKalMja M
HauMHa npunpeme. POk Baskerma aTecTa 3a MpeTxoiHa
HCMIUTHBaKa KAMEHA M arperara Mopa jaa Oyne y cknamy
ca BaskefiMM 3aKOHCKHM MPOMHCHMA.

Koquona HCIIHTHBAKA MHHEPATHOT arperara

3a cBaky NojeMHY BPCTY MMHEPANHOr arperata Mopa
OMTH  M3IBpIUEHO, Y UMTABOM pasgoliby  HErose
NpOU3BOAKE, OOHOCHO KopHinfiewa 3a ofjekTe npojexra,
HAJMatbe OHOMMKO KOHTPOJHMX HCIHTHBAA MO CBHM
cTaBkama cneumdukanmje y taukn 5.2.1., ykonuko uma
NPOMEHA Y MMHEPANIOLIKOM CaCTaBy.

Particular fractions shall be handled and stockpiled in
accordance with the following requirements:

e Segregation of fractions: 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.),

e Changes in grading 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;

e Moisture of materials: regardless of weather
conditions, an even distribution and sufficiently low
moisture level shall be properly and safely assured 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 allowed for the
production of concrete;

o 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 possibility of warming the
water.

8.2.1.4. 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
B.B0.001/84. 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.

8.2.1.5. 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 521, if there are changes in the
mineralogical composition.
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8.2.1.6. KoHTpo/Ha HCIIMTHBAA MUHEPATHOI arperara y OKBHpY
OETOHCKOr NMoroHa

KoHTponHa MCIMTHBAKA MHHEPATHOT ATPEraTa y OKBHpPY
OeToHCKOr noroHa y thasama npoM3BOAmE, NENOHOBAMA,
MaHHIYJIHCAba H TPAHCIIOPTORAA 10 Mpepane y OeToH.
HenuTuBamka MHMHEPATHOT arperata y OKBHPY KOHTpole
KBAIHTETa MOTPeOHO je, Y Haueny, pasIHKOBAaTH M0
Y30PLHMA KOJH CY Y3HMAHH:

a) HenocpenHo ucnol ypehaja cenapaumje;

b) u3 nenonuja y cenapauMju, EBEHTYAIHO W3 JOKAIHHX
nenouuja adpuka GeTonHa;

C) Ha HenycHum Mectuma ypebaja 3a gosupame y
(adbpukama OeroHa.

Konrtponna wcnuTupama MWHEpaNHOr arperara 3a
npoussoay Gerona B-I, B-II u TpaHcnoprHux Getona
Tpeba obaBbaTH ¥ GETOHCKHMM MOrOHMMA Y CBEMY MpemMa
I[Npaeunuuky 3a BAB/87 u CPIIC ¥.M1.051/87 u to:

e  rpaHyloMeTpujcku cacrae arperata no CPIIC
b.B8.029, MuHHMYM | nyTa ceaMUUHO

e yuyemhe yectHua MawuxX on 0.09 MM vy dpakuujama
umu  mehydpakumjama no noerynky wus CPIIC
5.B8.036, munumym 1 nyra ceaMHYHO

e  yuemhe yectuua o 0.063 MM dpakimje arperara no
noctynky u3 CPIIC B.BE8.036/82, mwan no noctynky
apeomeTpucama no CPIIC V.B1.018, mumumym 1
nyTa CeAMHYHO

e prakHocT (pakumje arperata no CPTIC B.58.035/84,
MuHAMYM | myTa y Toky 8 wac. paja

®  OpraHcke mpHuMece y (pakumjama MamHM 0ol 4 MM
HCTIHTYJY CE Camo Kajia NnocToju MoryhHocT nojase u
y oapefleHuM BpeMeHCKHM MHTepeanuma, no CPIIC
5.58.039 nnu CPIIC B.B8.040 no notpetu

JenHokpartHa CKYNHA MCMMTHBaA Y30paka NMpecTaB/bajy
JEIHOKPATHO Y3MMae HajMamke TPH I0jelHHAYHA Y30pKa
KOJH Cy Y3€¢TH OJBOjEHO Ha TPH HajKapakTepHCTHYHM]a
MecTa JIENoHWje ¥ norjeny MoryhHOCTH HWHAMUMpama
XETEPOreHOCTH CACTaBa 3PHABOCTH M BIAKHOCTH, TE CY,
Takohe, o0ABOjeHO M McnuTaHK.  Y30pke arperara
norpebHO je y3MMAatH M HCIOMTHBATH Y jEOHAKHM
BPEMEHCKHM HHTEpBANMMa ¢ O0O3HPOM HA KOJHYHHY
matepujana.  Ysopuum ce yIuMajy ¢ o03upoM Ha
KONMYHHCKO MYHEHE JIeNoHWja H ¢ o03upoM Ha
KONUYHHCKY ynoTpedy arperara 3a MpoW3BOAY OeTOHa
no CPIIC-y b.B0. 001/84. 3a mnotpeby wusBolicwa
OeToHCKMX panoBa Tpeba 3a CRakW MOjeJIMHH DETOHCKM
MOTOH, MMM 33 CRaKy NOje/IMHY ckyn no melhycoGHo
(YHKUMOHANHO  MOBE3AHMM  [OFOHMMA  M3BOJMTH
MCNMTHBaKA M0 NoceOHUM NporpaMuMa, npema saxiehum
nponucuma. Ose nporpame H3paljyje OETOHCKM MOroH
(npouseofjau OeToHa) M HCTE MOAHOCH HA3MOPHOM OpraHy
Ha ofobpese.

82.1.6. 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, in 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-II, and transport concrete shall be performed in
concrete plants in compliance with the Rules for Plain and
Reinforced Concrete - PBAB/87, and SRPS U.M1.051/87,
as follows:

e Granulometric composition of aggregate according to
SRPS B.B8.029, at least weekly

e  Proportion of particles smaller than 0.09 mm in
fractions or mid-fractions according to the procedure
defined in SRPS B.B8.036, at least weekly

e  Proportion of particles up to 0.063 mm in size in
aggregate fractions according to the procedure
defined in SRPS B.B8.036/82, or the hygrometry
procedure defined in SRPS U.B1.018, at least weekly

e Moisture of aggregate fractions according to SRPS
B.B8.035/84, at least once in 8 working hour

e Organic impurities in fractions smaller than 4 mm in
size shall be tested only when there is a possibility of
their presence and in specific time intervals,
according to SRPS B.B8.039 or SRPS B.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 are most typical regarding the
possibility of indicating the heterogeneity of grading and
moisture, and are, therefore, tested 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.B0. 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.
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82.1.7.

822.1.

Henurusawa Hasesena y nosuumjun 8.2.1.6. obasma
OETOHCKM MOTOH MOJA KOHTPOJOM HAJ30PHOT OpraHay
MOTIYHOCTH ¥ CKIagy ca CBHM 3axXTCBMMA TEXHHHYKHX
ycnoea. [lpernea Bakehnx cTaHnapia 3a WCNHTHBARE
MMHEpaTHUX arperara Jar je Ha Kpajy OBOT MOrNaBiba noj
Taukama A. Ilponucu u A/l. Cranaapau. Ceu GeToHCKH
NOroHW MOpajy HCHymasBaTH ycaose cragapaa CPIIC
Y.ML1.050.

Marepujansu GuiaHe MHHEPAIHOI arperara

IMpoussoljau Gerona mopa y nocebGHoM enabopary na
nokake moryhinoct noyspanor cHabjaemama OETOHCKHX
NMOroHa MUHEPAIHUM arperatom. Y CKIOMY KOHTpone
arperata M npou3Bo/be GETOHCKOr MOTOHa YK/BYHEH je
Tekyhu MuHepanuu Gunauc, koju obpalhyje yeknahusama
NOTPOIIKE H MpoH3BOAme arperara. To ycknahupame
MOpa OWTH M3IBOJEHO ¥ CMHCIY AOCTH3aHa ONTHMATHHX
TEXHOMOIKHX PELIEH:A.

LlemenT

Bpcre  unementa,  yCnOBM  KBANMTETa,  YCIOBH
MaHHMyNaUHje, NPETX0/IHA H KOHTPOJIHA HCTIHTHBAKA,

Bpcere uementa npema CPIIC

3a n3pohemwse GeToHckH panoea ynorpeduhe ce noprnana-
neMeHT knace kpanutera 25, 35C, 356, 45C, 456, u 55;
MOPTAaHI-IIEMEHTH Ca fojauuMa myunonaHa ao 20% wu
15% ko npeaHanperdyTor OETOHA, NOPTIAHA-LEMEHTH ¢
I0JalKMMa 3Type MM Memanor aoaarka no 30% xknace 35
1 45, a npeMa BpcTH U HaMeHH 00jeKTa. 3a KOHCTpYKLMje
M ENEMEHTE OJ MpeIHanperHyrTor OeToHa MOMKE ce
ynoTpeOUTH  uemMeHT Ha 0asm  NopTIaHA-UeMEHTOr
KIIMHKEPA ca Hajsuine 15% nonaraka TONMHOHMYKE 3rype.
Osu uemenTn Tpeba 1a OAroBapajy 3axTeBHMa JaTHM Y
Taukama 8.2.2. 3.1, OBHX TEXHMYKHX YCIIOBA.

[lyuonauckd W MeTalylUKH  LEMEHT MOry  ce
ynotped/pasat 3a crabuaM3auMjy 3€MLAHMX PaloBa M
MOpajy OAroBapatd ycinosuMma keanutera 8.2.2.3.2. opux
TEXHWUYKHX YCIIOBA.

YBO3HH LEMEHT MOKE C€ YNOTpeOMTH 3a CHpaB/hame
OeToHa camo ako je 3a TakaB LEMEHT M3JaT arecT
(noTBpAa 0 KBANMTETY) OJl jYrOCJAOBEHCKE pagHe
OpraHu3aumMje PEerMcTpOBAaHE 3a JIENIATHOCT Y KOjy crnana
HCIHTHEAKC LICMCHTA H H31aBaHC TAKBOI aTecTa.

Tests 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/l. Standards. All concrete plants shall meet the
requirements of SRPS U.M1.050.

8.2.1.7. Material Balance of Mineral Aggregate

8221

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 terms of achieving
optimum technological solutions.

Cement

Types of cement, quality requirements,
requirements, prior and control tests.

handling

Types of Cement according to SRPS

The concrete works envisage the use of Portland cements,
quality grades: 25, 35S, 35B, 458, 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 82232, 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.
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§.2.2.2. Bpere uementa w3san CPIIC u cieumjatnn ueMenT

3a mocebue OGertomcke panose ynorpeGibasahe ce
NOpTNaHI-ueMenT oarosapajyvher cacrapa, ca 1I0JaTKOM U
Oe3 no1aTKa, Kao M HEKH Apyry Thnosu nemenTa. Koju he
ce O/l OBMX LeMeHTa ynmoTpeOMTH, 3aBHCH OX BpCTE
oOjeKTa M HAMEHE, OJ YCIOBA KojUMa je o0jeKaT HaloxeH
Y €KCroaTauMjy, Te, nmpeMa ToMe, H3bop ueMeHTa Tpeba
na Oyne nocebaH cny4aj 3a ceaku BeRH MM 3HAUAJHH]U
ofjekar, wrTo Tpeda YIBPAMTH HA OCHOBY NPETXOMHMX
HCNHTHBaKA LieMeHTa M OetoHa. OBMM NPETXOAHHM
HCMUTHBAKLUMA NMPETX0AE MCIIMTHBAKA TIAa W MOA3EMHHX
BOJA, IITO HMa YTHIAja Ha H300p LIeMEHTA.

§222.1 CneujanHu LEMEHT 3a KOJOBO3HE KOHCTPYKUHjE W
objexTe

CrieumjanHu  LUEMEHT 33 KOJOBO3€ KOHCTPYKLIMjE H
ofjexkTe je MNOPTIaHJ-LUEMEHT NpPeTXOAHO yTBpheHor
MHHEpPaNOIIKOr CacTaBa, MM 0Baj LEMEHT ca 0JabpaHoM
BPCTOM M KOJIMMHHOM J0JATKA 3rype U3 BHCOKe nehu niu
nyuonana. OBu nemeHTH Tpeda a OAroBapajy ycloBHMa
JaThM noj TaukaMa 8.2.2.3.3, OBMX TEXHHUKHX YCI0BA.

82222 llemenT BHCOKHX paHuX uBpcToha - Op300TBp/tbaBajyhu
NOPT/IAHA-LEMEHT

3a ofjekte rae ce 3axTeBajy BHCOKe paHe uspcothe
ynotpebuhe ce Opsoorepamasajylin nmopTIaHA-LEMEHT.
Opaj uemeHT MOXke ce T00MTH 0F KIMHKepa oapehenor
MHHEpPaNoIIKOI CacTaBa, OJHOCHO KIMHKEpPa KOjH HMMa
sucok canpwaj C3S n dunnjom mesbaBom, a Tpeba na
oArosapa ycnoBuma jatum noja tad C3A, a oarosapajy
YCIIOBMMA JaTHM noja Taykama 8.2.2.3.5. 0BHX TEXHHUKHX
ycnosa M Taukama 8.2.2.3.4. OBHMX TEXHMMKHX YCIOBA.

8.2.2.2.3. CyndaTHO-OTIIOPHA LEMEHT

CyndarHo-oTnOpHH  UeMEHT W CcyndaTHO-OTIOPHH
NOPTNAH-LUEMEHT C JOJATKOM 3TYpe HIM  MyloflaHa
kopHctrhe ce 3a objexte koju fie 3a BpeMe ekcrioaralmje
OMTH M3NOMKEHH JIEjCTBY arpecHMBHUMX cyndaTHHX joHa.
Oeu uementd ce noGujajy on kiuHKepa oppeheor
MHHEPANOIIKOr CacTaBa, KOjM MMa HM3aK caiapikaj
TpUKanuujym cunukara C38S.

82224 llement 3a xabajyhu clloj MBMYHHMX Tpaka KOIOBO3HE
KOHCTPYKLMje ¥ OETOHCKE HBHYHaKe

benM ueMeHT, 4HMjH KBaNWMTET OJroBapa 3axTeBy
nocTaB/beHoM Y Tauku 8.2.2.3.6. OBUX TEXHHYKHX YC/OBA.

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.

8.2.2.2.1. 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 selected
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.

82222 Cement of High Early Strength — Quick Hardening

Portland Cement

Quick hardening Portland cement shall be used for
structures that require high early strength. This cement
may be obtained from the clinker of a specific
mineralogical composition, i.e. clinker with a high content
of C;8 and finely ground, and shall meet requirements set
out in Sub-Section 8.2.2.3.5. and 82234 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 C38.

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 8223.6. of these Technical
Specifications.
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8.2.2.2.5. lleMeHT 32 HHjEKTHpA:E 8.2.2.2.5. Cement for Grouting

LleMeHT 3a MHjEKTHpame je NOPTNaHI-LEMEHT O3HaKe
[Nk unuM nopTnaHi-LUeMEHT ca J0AATKOM rpaHy/HCcaHe
3rype Bucokux nehu, myuonana unu oba oBa jojartka y
KOMHYHHW 10 Hajeume 15% ca osnakama:IIL] 153 k, T111
15n k, TIL 153 (3 wnm n) k. LlemeHnTt 3a cnpaemame
WHJEKLMOHE CMelle He Mopa da Oyle MCTH KA0 M LEMEHT
01 KOjer je HM3BEJCH OCHOBHA KOHCTPYKLUMja OAHOCHO
enemeHar koHctpykuuje. LlemeHT Mopa aa oaropara
yenosuma kpanutera CPIIC B.I[1.011/82 u nocebHum
ycloBMMa 3a cajipia) xjaopuianux jona (Cl-), najpuine
0,025%.

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
clement of the construction. The cement shall meet the
quality requirements set out in SRPS B.C1.011/82 and
special requirements for the chloride ion content (Cl-), not
more than 0.025%.

8.2.2.3.Ycnorn KBATHTETA 32 LIEMEHT 8.2.2.3. Quality Requirements for Cement

LlemeHT ce HcnuTYje mpeMa METOJONOTMjaMa JaTHM Y
TabmMum 7.

Cement shall be tested according to methodologies given
in Table 7.

8.2.2.3.1. JlonyHCKH YCIIOBM KBATHTETA 8.2.2.3.1. Additional Quality Requirements

Llement npema CPIIC-y mopa na oarosapajy ycloBHMa
natuM 'y CPIIC B.111.011/82.ITopen oBHX yC/OBa, OBH
LEMEHTH MOpajy Ja 3anoBobe W cneache nomyhcke
YCIOBE KBANIUTETA,

e 3anopTnaHi-leMeHT:
ayTOKIIaBHA EKCHaH3Mja makc 0,8%

e 32 nopriaHj-UeMeHT ¢ JOJATKOM 3rype (HajBHIe
30%) unu nyuonana (Hajsume 20%):

ayTOK/IaBHA EKCIIAH3M]a, HAjBHIIIC makc 0.5%

capiaj I0aTKa cMe J1a OJICTyIa
01 AeKNapHCaHOT Makc = 2%

According to SRPS, cement shall meet requirements set
out in SRPS B.C1.011/82. Aside from these
requirements, these cements shall also meet the following
additional quality requirements:

e For Portland cement:
autoclave expansion max 0.8%

e For Portland cement with the addition of slag (not
more than 30%) or pozzolane (not more than 20%):

Autoclave expansion max 0.5%

The content of additives shall not
vary from the declared content max £ 2%

8.2.2.3.2. LlemenT 3a crabuinzaumjy 8.2.2.3.2. Cement for Stabilisation

3a crabunmsaumjy ynotpefibaBajy ce YMCT MOPTIaHI-
LIEMEHT Ca J0JaTKOM MYLONaHa MITH 3rYPe H METANYpPIIKH
LieMEHT Knace 25. Y norneny kBanuteTa ynorpeGibeHH
LIEMEHTH MOpajy Jla OAroBapajy YC/IoBHMa KBaliuTeTa
CPIIC B.I11.011/82.

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.C1.011/82.

8.2.2.3.3. CneumjanHy LEMEHT 3a KONOBO3HY KOHCTPYKIIM]Y 8.2.2.3.3. Special Cement for Pavement Structure

. NopTAaHA-UEMEHT,

e [OpTHaHI-UEMEHT ca 0ja0paHOoM  BpPCTOM
KOJIMMMHOM JI0laTka 3rype M3 Bucoke nehu unm
nyuonaHa.

MuHepaIOMIKH cACTAB KIHHKepa
Osaj cactap MOME [a C€ MEma Y 3aBHCHOCTH 01 BpCTE

objexkTa W ycloBa €KCMnoaTauMje, WTo Tpeda yTBPAMTH
MPETXOHHM MCTHTHBAKNMA.

¢ Portland cement,
e 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.
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caapikaj C3 A makc 8%

canpxaj C3 S 55-65%
00/TMK M BE/IHYHHA KpHCTaa
C3S u C3 S, onpehen muxpo-

CKOTCKOM aHATH30M KITHHKEpa MOpa ga 6}’)16

npapuIax,
XeMHjCKH cacTaB LEeMEHTa
e ['yOuTak >kapema, HajBHIIC 5.0%
e  Canpxkaj SO3, Hajeuwe 3.0%
e Cajapa) MgO, Hajulue 5,0%
e  HepacTBOp/LMBH OCTATAK:
a) 323 NopTIaHI-LUEMEHT
€ JIOJIATKOM 3rype maxe 2,0%

b) 3a nopTnaHa-UEMEHT
¢ IOAATKOM MYLONaHa makc 10,0%

KOHTPO/1a Calpikaja 10JaTKa 3rype

WM TYLLOJIAHA, NIPH YeMY CY

JO3BO/BEHA OACTYMAbA O

JIeKNIapHCaHe BPEIHOCTH Makc + 2%

Du3uuKe ocofHHe HEMEHTA

(Gunoha mnusa (cnewrduyna noepinHa no Blaine-
y)

4) 33 NOPT/IAHA-UEMEHT H NOPTIAH-LEMEHT
C JI0ZATKOM 3rype 2400-3700 um2/r
3a liemMeHTe Kiace 35 muH 3250 um2/T

34 LiEMeHTe Kiace 45 makc 15%
(myuonana Makc 5% MM.)

b) 3a nopTIAHA-LEMEHT

C JOJATKOM MYLOaHa makc 3900 um2 /T

CTaHJapIHA KOH3IUCTEHIM]a makc 29 %
Besusame:
noveTak Be3uBamba Ha 20°C  maxow 2,0 uaca

Ha 30°C HakoH 1,0 vaca

CBPIUETAK BE3UBAHA He nocne 10 gac.
IMocTojaHoCT 3anpemMuHe

(Le Chatelier-oBH npcTeHOBH)
nosehame pasmaka Bpxosa
urana HakoH KyBamwba MaKC 5 MM

AYTOK/IABHA eKCnaH3nja makc 0,5%
JHedopmanmje:

CKyTnbame

(MEpeHo no ManTepy npeMa MeToaH

natoj y Tabnuum 7), nocne 28 mana  maxc 0,6 MM/M

Content C3 A max 8%

Content C38 55-65%
Shape and size of crystals

C3 S and C3 S, determined by

the microscopic analysis of clinker  Must be regular.

Chemical composition of cement

Loss on ignition max 5.0%
Content of SO3 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 from the declared value, max + 2%

Physical properties of cement

Fineness (Blaine’s specific 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

max 15%
(pozzolane max 5% mm)

For class 45 cement

b) For Portland cement with

the addition of pozzolane max 3900 cm2 /g

Standard consistency max 29 %
Setting;

Start of setting at 20°C after 2.0 hours

at 30°C after 1.0 hour

End of setting not after 10 hours

Volumetric soundness
(Le Chatelier’s rings)
increased spacing between needle

tips after boiling max 5 mm
Autoclave expansion max (.5%
Deformations:

Shrinking

(measured per mortar according to the method
specified in Table 7), after 28 days ~ max 0.6 mm/m
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*  Yppcrolie ueMenTa:
YUspcToha uemenTa Ha nputicak mua 6 MPa Hakon
28 naHa cTapocTH M

Casujame Tpeba 1a oaroeapa yCIOBHMa KBAIHTETA
Jyrocnoeenckor cranaapaa b.111.011/82.

8.2.2.3 4. bpsooreparasajyhu uemeHT (noprian)

MHIIEpﬂJ’IO]’.I.[ICIl CaCTAB UEMCHTA

e canpxaj C3A Mmake 15%
e  00OmHMK M BeMH4HHA KpucTana C3S

1 C28 oapeheH MUKpPOCKOMCKOM

AHATH30M KJIIHHKEpa Mopa oMt TNpaBHIaH.

XeMHjCKH cacTAB LEMEHTA

e ryOMTaK kapemem maxc 3,0%

e canpkaj SO3 makc 3,5%

e caapwxkaj MgO makc 5,0%

®  HEpPacTBOP/BMBH OCTATAK make 2,0%

DuinuKe ocoDHHE LeMeHTa:

*  ¢unoha mauea: cneuuduyHa NOBPIWIHHA
no Blaine-y muH. 3000 om2/r,

®  [10CTOjaHOCT 3anmpeMHHe Ha konaunma u Le Chatelier-
OBMM  MOpCTEHOBMMA Ja OIroBapa  YCIOBMMA

LLL1.011/82

e  AyTOK/IABHA eKCraH3uja Hajsume 0,8%
e  Be3MBaHE
NOYETAK BE3UBALA He npe 60 MuHyTa,

CBpLIETAK BE3UBALA ne nocne 10 catn

e Ypepcrohe (wenurane no CPIIC E.118.022 unu Rilem-
Cembureau noctynky) nocine TpH aaHa
HA NPHTHCAK HajMame 23.5 MPa,

Ha caBHjame 4.0 MPa.

8.2.2.3.5.CyndarHo-oTHOPHH  MOPTIAHA-LEMEHT,  cyndarHo-
OTMOPHM  MOPTAAHA-UEMEHT ¢ [0JATKOM 3rype M
cyndaTHO-OTNOPHH LIEMEHT C JOIATKOM MYyL0/1aHa

MuHepaJONKH CACTAB:
= caapxkaj 3Ca0 Al203 (C3A)................... Makc 3.5%
HIIH YKOJIMKO J€ 3310BOJBEH YCIIOR
2 C3A + C4AF <=20%
no3BombeH je canpakaj CIA................... Make 5.0%
—  00nuk u penuuuna kpucrana C38 u C28S,

ofpehieH MMKDOCKONCKOM aHalu3OM, MOpa OHTH
NpasHiaH.

e  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.C1.011/82.
8.2.2.3 4. Quick-Hardening Cement (Portland)

Mineralogical composition of cement
e Content of C3A max 15%
e  Shape and size of crystals of C3§

and C28, determined by the microscopic
analysis of clinker Must be regular,

Chemical composition of cement

e Loss on ignition max 3.0%
e Content of SO3 max 3.5%
e Content of MgO max 5.0%
e Insoluble residue max 2.0%

Physical properties of cement

¢  Fineness: Blaine’s specific
surface area min. 3000 cm2/g,
e Volumetric soundness on pats and Le Chatelier’s
rings shall meet the requirements set out in

C.C1.011/82
e Autoclave expansion max 0.8%
e Setting
Start of setting not less than 60 minutes
End of setting not after 10 hours

e 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.

8.2235. Sulphate-Resisting Portland Cement, Sulphate-Resisting
Portland Cement with Added Slag, Sulphate-Resisting
Cement with Added Pozzolane

Mineralogical content:

— .Content 3Ca0 AI203 (C3A)................... max 3.5%
orif
2 C3A + C4AF <= 20%
the content of C3A is allowed.................. max 5.0%

—  Shape and size of C3S and C2S crystals, determined
by a microscopic analysis, shall be regular.
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[poueHar momatka W BpcTa JoAatka omabupa ce y
3aBUCHOCTH OJ BpcTe ofjeKTa M arpecHBHC CPEIMHE Y
kojoj he ofjexar OMTH H3MOXKEH EKCNNOATALMH.

XeMHjCKH CACTAB LEMCHTA

—  TD'yGurak mapemem Hajsue 5,0%
—  Canpxaj SO3 Hajeume 3,5%
- Cagpxaj MgO Hajsue 5.0%

HepacteopHed ocTaTak:
a) 3a cyndaTHO-OTIOPHH NMOPTNAHI-IEMEHT

H CynaTHO-OTIOPHH NOPTIaHA-IEMEHT

C I0JATKOM 3TYPE .oeovevvrrreresesvensnene.... HAjBHIIE 3%
b) 3a cynhaTHO-OTMOPHH NOPTNAHI-UEMEHT

C IOJATKOM NMYUONAHA...........ccceeven... HAJBUIIE 15%
Pu3uuke ocofHHe LEMEHTA
—  unoha Mauea:

ocTartak Ha cHTY 0.09 MM ...t uajpue 10%

Cnell}i(b HYHA NOBpPLIKHA

10 Blaine-y ..o .MHH 2400 1M2/1
—  CranaapaHa KOH3MCTEHLM]A ....................... MAKC 29%
—  3anpemMHHcKa maca,

6e3 nopa M IYMJBHHA. .............ccccverne . MHH 3,0 /M3
— Bpewme pezupama:

HOMETAK. ....vveveerceveereeeseeeeeeeeneseeeeeee oo HE TIPE 60 MHH

CBPIIETAK ......voveveerenrsonrneeenneensne. HE TIOCHE 10 wacosa
—  CranHocT 3anpeMHHe

a) Ha xonauuhMMa, LEeMeHT Mopa OMTH mocTojaHe
3arpeMuHe, rnocie 3 cara KyBama,

b) Le Chatelier-opn npcreHoBM:
noeehaike pa3Maka Ka3amKe ........ Hajuiue 10 Mm

—  AYTOK/IaBHA CKCHAH3H]A ...ooovviiiinirines make 0,5%
—  Ckyrubame (MepeHo Ha ManTepy npema
METOH AaToj ¥ TabMuuM 7) ..........cooo... MAKC 0.6 MM/M

Yeperohe nementa

Onpehene npema CPTIC B.118.022 tpeba ma omrosapajy
ycnosuma keanutera CPTIC B.111.014/82, knacama 25, 35
HiH 45.

OTnopHoCT HA KOPO3HjY

Tpeba aa oarosapa ycloeuma 3a cyndartHy koposujy
ucnutany npema V.V, Kind-y.

The percentage and type of added material shall be
selected depending on the type of structure and aggressive
environment to which the structure will be exposed during
operation.

Chemical composition of cement

— Loss on ignition max 5.0%
—  Content of SO3 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 15%

Physical properties of cement

—  Fineness:
residue on 0.09 mm sieve.............. not more than 10%
Blaine’s specific surface area............min 2400 cm2/g

—  Standard consiStency ...........c.coceieevienienn.. Max 29%
—  Bulk density,

without pores and voids ........................min 3.0 g/em3
—  Time of setting:

Start socishnnnenniaa not in less than 60 min

End .....cccooeeviieiiiiiiiniininnnnn,. 0L more than 10 hours

—  Volumetric soundness

a) on small pats, cement shall be of sound volume,
after 3 hours of boiling;

b) Le Chatelier’s rings:
increase in spacing of arms ...............max.10 mm
—  Autoclave expansion.............cccocoeeeenernee.e.. max 0.5%

—  Shrinking (measured on mortar according to
the method given in Table 7) .............. max 0.6 mm/m

Strength of cement

Determined as specified in SRPS B.C8.022, and shall
meet the quality requirements set out in SRPS
B.C1.014/82, Classes 25, 35, or 45,

Resistance to corrosion

Shall meet the requirements for sulphate corrosion tested
according to V.V. Kind’s method.
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8.2.2.3.6. benn nopTnaHa-UeMeHT

Ynorpebibapahie ce Oenm  NOPTNAHA-UEMEHT  Kiace
kBanuTeTa 25,35, 45 u 55 u Genune A, b u 1] koju Mopajy
oarosapary ycnosuma keanutera CPIIC B.1[1.009/82.

XeMHjCKH CACTAB LIEMEHTA

- Canpxaj SO3
34 LeMeHTe ¢a crneuudIHOM NoBpLI.
110 A000 I . civtisnse osivsisiiasiisiossnsiosioe MEKG 3,5%

3a LieMEHTE ca Crnelr(UYHOM NOBpII.
aaa g 4000 T s nms s makc 4,5%

— D'yburak xapemem 3a knace 35, 45 1 55.... makc 5,0%
—  HepacTBOP/BHBH OCTATAK . ......ccoeveivnrianens makc 2,0%

—  Canpxaj MgO......ooii. MaKe 5,0%
Ouznuke 0cobHHE UEMEHTA

—  Dunoha MiHBa Ha CHTY

OTBOPA 0.09 MM ... Hajeuie 10%
— benuna

TPYIA Ao, HAJMARSE 80%

PPVIA B nnasnnnamnimaaaannig HajMamwe 75%

rpyma L., HajMame 70%
—  CneunduyHa NoBpILMHA............. Hajmarse 2400 um2/r

—  3anpeMmHHCKa Maca
0e3 nopa M IYMJBHHA................... Hajmamse 2.9 r/um3

—  Bpeme Besnpama
MOYETAK BEIUBADA ..o HE TIPE 45 MHH,

CBPILETAK BE3UBAA. ........................ HE TIocne 10 catn

—  Crannoct 3anpemune, CPIIC 5.118.023
Ha konaunhuma: LIEMEHT MOpa OUTH
MOCTOjaHe 3anpemMmuHe
nocne 3 cara KyBatba

no Le Chatelier-y:

nosehiame pamaka BpXoBa
Wrana nocnue KyBamwa.......................... Hajsuie 10 MM

- Ayroknasne nedopmainje 3a ueMeHT
ca canpxajem MgO > 5% ............... Hajpume + 0.8%

Ysperohe uemenra

— UYspcroha Ha npuTMcak ¥ uBpcTolia Ha caBMjame
mopajy aa oarosapajy ycnosuma CPIIC B.111.009/82.

§.2.2.3.6. 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.C1.009/82 shall be used.

Chemical composition of cement

Content of SO3
For cements with specific surface
area up t0 4000 ecm2/g,....ccooviiiiiiiieiiee max 3.5%

For cements with specific surface
area above 4000 em2/g, ......c.covveivveerennnn. max 4.5%

Loss on ignition for classes 35, 45, and 55 . max 5.0%
Insoluble residue.............cococevivicrinnenn. max 2.0%

Content of MgO........occciiviiciivciiiinecnenne, max 5.0%

Physical properties of cement

Fineness

on 0.09 mm sieve.......................... not more than 10%
Whiteness

Qroup A s i aswvioat least 80 %
Group B cannmmamanmasmanasasat least 75%
6741 | 1 TR T R at least 70%
Specific surface area.....................at least 2400 cm2/g
Bulk density

without pores and voids....................at least 2.9 g/cm3

Time of setting
Start of setting...........c.ccovevveeveennnn 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 of MgO > 5%................ max. + 0.8%

Strength of cement

Compressive strength and flexural strength shall meet
the requirements set out in SRPS B.C1.009/82.
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8.2.2.3.7. LleMeHT 3a HHjEKTHpPaIE

LlemeHT 3a WHjeKTHMpake MOpa fla OJroBapa YCIOBHMA
NaTHM OBWM TEXHHWYKHM YCIOBHMa 3a oarosapajyhy
ppcty uementa. Llement 3a uHjekTmpame xabnoea
npeaHanperuyTor 0eToHa Mopa 1a OAroBapa YCIOBHMa
KpanuTeTa JAatM Yy [IpaBMIHHMKY ©  TEXHHHKHM
HOpPMAaTHBHMA 33 CMeEIIC 3a HHjeKTHpame Kabloea 3a
MpejHanpe3ame, OJIHOCHO YC/I0BMMA KBAIUTETA JATHM Y
MebynapoauuM  npenopykaMa  3a  CyCHEH3Mje  3a
npeaHanperuytd OGeroH w3 1963.ron. u  Hemaukum
NPUBPEMEHUM CMEpPHHLAMA 33 HHjEKTHPAE LEMEHTHOT
mantepa y kaxane. Oeaj uemeHT cMe na caapxu Cl' jona
Hajeume (.025%, u 0.013% najpume Cl' joHa y BOAM,
OJIHOCHO MElIABMHE LEMEHT-arperata M BOOE HAjBHIIE
100 mr/n ynorpebpene pone. [1pe Hero mro ce ynotpedn
33 HMHJEKTHpae, LEMEHT ce Mopa moceOHO HCMHMTATH ¥
norneay caapikaja Kaniujym-XJI0pHia.

8.2.2.3.8. Cynepcyndaruu uemenr

KoMnoneHTHH cacTap LieMeHTa

®  [paHy/iMcaHa 3rypa U3 BUCOKMX nehu 70-90%
e  MOpPTNaHA-LEMEHTHH KIHHKED, HajBHILE 5%
®  aHXHOpar 10-25%

XeMHjCKH cacTaB UeMeHTa:

LlemeHT Mopa y norieiy XeMHJCKOI cacTasa OAroBaparH
cnenehum yenosuma:

—  Canpxaj SO3 makc. 15%

DOu3uuKe ocofHHE LEMEHTA:

~  uHoha mnusa:

octarak Ha cuty 0.090 Mm Hajpume 10%
— Tlocrojanoct:
Ha KonayHhinMa: LlemenT Mopa GuTH nocrojane

3anpeMHUHE MOCNE 3 caTa KyBama
H MOCHe onexaparma 28 naHa
Y BOAM Ha Temnepatypu oa 20 = 1°C

no Le Chatelier-y:
nosehare pasmaxa Bpxosa

urana nocie Kyeama Hajpume 10 MM
— Be3usawe:

NoYETaK BE3NBa:A He npe 45 MuH.

Kpaj Be3MBatba He nocne 10 catn

—  UYspcrohe uemenTa;

YUspcroha Ha npuTHcak W uspctofia Ha caBHMjambe
Mopa ja onroeapa ycnosuma CPIIC B.1[1.011/82.

8.2.2.3.7. Cement for Grouting

Cement for grouting shall meet the requirements set out in
these Technical Specifications for the relevant type of
cement. 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/l 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
e  (ranulated blast furnace slag 70-90%
e Portland cement clinker, not more than 5%
e Anhydrite 10-25%

Chemical composition of cement:

The chemical composition of cement shall meet the
following requirements:

—  Content of SO3 max 15%

Physical properties of cement:

—  Fineness:

Residue on 0.090 mm sieve max 10%
—  Soundness:

On small pats: Cement shall be of sound volume

after 3 hours of boiling and after
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 shall meet
the requirements set out in SRPS B.C1.011/82.
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§.2.2.3.9. LleMeHTH HHCKE TOMIOTE XHApATALIH)E §.2.2.3.9. Low-Heat Cements

3a macuBHe OETOHE, M TO caMo 3a O0jeKTe KO KOJHX je TO
3aXTERAHO NPOjeKTOM, ynoTpedibapalie ce LIEMEHTH HHCKE
TONJOTE XuaparauMje knace kpanurera 25 M 35,koju
MOpajy naa oarosapajy ycnosuma ksanurera CPIIC
B.111.013/80, 3a aaTy BpCTY H KJIACY IIEMEHTA.

- CacTojum LEMEHTa MOpajy Ja 3aJ0BOJBE YCIOBE
nponucaune y crauaapay CPIIC B.111.011.

XeMHjCKH cacTaB LeMEHTa

—  I'yburak sapemem
(De3 Bnare Ha 105°C) Hajeuie 5%

- HepacTeop/EHBH OCTaTaK
3a LEMEHTE KOJW He caiupe nyuonad  Hajsuie 2%

— Capapikaj SO3 3a nemMeHTe 0O3HaKe:
HIILL, HITL] mm, HIT mn HajBume 3.5%

HIILI w3, HITLT 13 Mo HIT mn w3 Hajeuuie 4.0%

—  Canpacaj MgO uemenTe o3Hake:
HITL, HITLL M, HIT s, HIT mnou3 Hajsume 5.0%

HITLL 13, HITL] #3 i, HM 13, HM 13 mn

(ako MgO Huje y 0DNHKY nepukiaca,

a cTabMITHOCT 3anpeMHHe je noTepheHa

ayTOKJIaBHOM Mpo0oM}) Hajsume 7.0%

PuznuKe ocobHHe HeMeHTA

—  ®unoha mnuea:
ocTaTak Ha cHTy oTeopa .09 Mm Hajeuie 15%

crieurduna nospLMHa
no Blaine-y Hajmamwe 2400 um2/T

—~  3anpeMMHCcKa Maca Hajmame 3.0 r/um3
- Konuunna BOAE 3a cTanaapany
KOH3HMCTEHLH]Y, 3@ LEMEHTE:
HIILL, HITL] 13, HITL] mn, HM n3,
HM H3 Mn Hajeuue 30%
HIT mn, HIT mn 13 Hajsue 32%

- Bpeme pe3upamsa;

no4eTak He npe 2 cata

CBPIIETAK He mocne 10 catu
-~ CranHocT 3anpeMHHe:

no Le Chatelier-y Hajeuwe 10 MM

Mo METO/H ca KoJllauMHaMa  He cMe OMTH myKoTHHA
— Tonnora xuaparaumje

METOIOM pacTBapama CMe JIa H3HOCH:
nocne 7 maHa Hajeume 250 J/T

nocie 28 naxva Hajsume 295 It

METOIOM cd TepMOc-0o1oM:
nocne 3 paHa Hajeume 230 J/r

nocne 7 laHa Hajeume 275 Jir

For massive concrete, and only for structures for which
this is required in the design, the cements with a low heat
of hydration shall be used, grade class 25 and 35, that
shall meet the quality requirements set out in SRPS
B.C1.013/80 for the given type and class of cement,

- Components of cement shall meet the requirements set
out in SRPS B.C1.011.

Chemical composition of cement

Loss on ignition

(moist-free at 105°C) not more than 5%

—  Insoluble residue for pozzolane-free
cements not more than 2%

—  Content of SO3 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 MgO for cements designated as:
NPC, NPC mp, NP mp, NP mp nz max 5.0%

NPC nz, NPC nz mp, NM nz, NM nz mp

(If MgO is not in the form of periclase,

and the soundness of volume is confirmed

with an autoclave test) max 7.0%

Physical 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 g/cm3
—  Quantity of water for standard consistency,

for cements:

NPC, NPC nz, NPC mp, NM nz,

NM nz mp . not more than 30%

NP mp, NP mp nz not more than 32%

- Time of setting:
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 J/g

after 28 days not more than 295 I/g

the method with a vacuum flask:
after 3 days not more than 230 J/g

after 7 days not more than 275 J/g
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Upspcroha uemenra

Onpefjene npema CPIIC B.1[8.022 tpeba na oaromapajy
yenoeuma keanutera CPIIC B.111.013/80.06apesno ce
venuTyjy W uspctofie uemeHta mocie 90 gaHa M
pe3ynTaTH  MCNMTHMBAaKBa HABOJE Yy  M3BEWITA)y O
MCTIUTHBAKY KOJU CE MOAHOCH HAM30PHOM OpraHy Ha
oaobpese.

MaHHIYNATHBHH KPHTEPH]YMH:

[lpeBo3 M yCKnagMIUTEHmE LEMEHTa, K0 M PYKOBAHC
ueMeHTOM y (hasama o nobapsbaua 10 y/iasa y npowec
npunpeme cBesxe GETOHCKE MEIIaBHHe.

8.2.2.4.1. Ilpepo3 uemeHTa

Ceraka ppcra ueMeHTa no6asba ce y puHby3HOM cTamy
€a CH/IOC-KAMMOHMMA M CHJIOC-BaroHMMa M y Bpehama ¢
KaMHOHHMA W BaroHMMa. benu mNOpTHaHI-LEMEHT M
cynepcyndaTHu  LeMEHT Jobas/sajy ce y OeTOHCKe
noroxe ofare3Ho y pehama.

CHIOC-KaMHOHH M CHMJIOC-BAroHM 3a PHHGY3HH NpeBO3
LUEMEHTA MOpAjy €€ XEpPMETHYKM 3aTBapaTH U IpH
npey3uMay LEMeHTa 3a0noMOUpaTH 10 npernyMrasama
y cunoc. OBa CpeCTBA HE MOTY CE KOPHCTHTH 33 NpERo3
Ayrux  matepujana.  IlemMeHT ce cMe [YHUTH ¥
TPAHCMOPTHE CHJIOCE CAMO YKONMKO CY OHH TOTIYHO
cyBH.CHNOC-KAMHOHH M CHMJIOC-BATOHM  Mopajy OHTH
ONpeM/bEHW CNpPAaBOM 34 MPENMYMNABAILE 1IEMEHTA ¥
CHJIOCE HA MPaZMNMILTY.

LlemenT y spehama npesosu ce 00aBe3HO HA MOKPHBEHHM
KaMHOHHMA, OJHOCHO ¥ JATBOPCHHM BaroHuma. }_lHO
KaMHOHAa OJHOCHO BaroHamopa Jja Oyjae noTnyHo
cyeo.Bpehe ce yroeapyjy M nperoeapyjy camo Ha
NOKPHBEHOM TMPOCTOPY.TAKO Jla j¢ MCK/BYYEHa CBRAka
moryhnoct Bnakewa. Cas uemeHT Koju je omrehen
BllIAroM MM Ha Jpyrd HA4YHH MOpa Cce 0JIMax YKIOHHTH ca
rpajuHiHIITa.

Cpaka nomu/bka LemMeHTa Mopa ja Gyiie JoKyMeHTOBaHa
NPOMparHUM  JIMCTOM  NpoM3Bohada ¢ HABEOSHOM
cneunduranmjom:

&= BpCTA M KNaca LeMEHTa,

—  HM3BOp - NpoM3Bohay UeMeHTa,

—  JIaTYM TIPOH3BO/IE,

—  JaTyMm OTnpeme,

—  KOJIMYHMHA LIEMEHTA.

[Mopen Tora, Mopa OHTH nNpHNOKEH CepTHOHMKAT C
NMo/1aLNMa HCTIMTHRALA, NPONHCaHkM y Tauku §.2.2.6.2.

8224

Strength of cement

Determined as specified in SRPS B.C8.022, and shall
meet the quality requirements set out in SRPS
B.C1.013/80. The strength of cement after 90 days shall
also be tested, with the results stated in the test report
which shall be submitted for the approval of the Engineer.

Handling Requirements

Transport and storage of cement, and handling of cement
in phases — 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 shall be supplied in bulk with silo
trucks and silo wagons, and in bags with trucks and
wagons. White Portland cement and supersulphate cement
shall be supplied to concrete plants in bags only.

Silo trucks and silo wagons for bulk cement transport
shall be hermetically closed, and when taking over
cement, they shall be tamperproofed until the cement has
be repumped into the silo. Such transport vehicles shall
not be used for transport of any other materials. Cement
may be filled into transport silos only if they are
completely dry. Silo trucks and silo wagons shall be
equipped with a unit for repumping cement into silos on
the site.

Bagged cement shall be transported in covered trucks
only, or in closed wagons. The bottom of a truck, or
wagon, shall be completely dry. Bags shall be loaded and
reloaded only in covered places, to exclude any possibility
of dampness. All cement damaged with damp or in any
other way shall be removed from the site immediately.

Every cement delivery shall be documented with an
accompanying  Manufacturer’'s  specification  list
indicating:

—  Type and class of cement

= Origin — Manufacturer of cement,

—  Production date

—~  Shipment date,

—  Quantity of cement.

Besides, a certificate with test data, as specified in Sub-
Section 8.2.2.6.2, shall also be enclosed.
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8.2.2.4.2. YeknaaMITewe LIEMEHTa

8225,

3a yckjranuiuTere lemeHTa OeTOHCKM MNOroH Mopa ja
6}".[[8 OTNPEMIBEH KBANMHTETHO H KBAHTHTETHO
oarosapajyfiuM cuiocHMa 3@ OpHjeM  puHGY3HO
JONPEMIEECHOT LEMEHTA M CKNAJHINHHM NpPOCTOpPOM 3a
uemeHT y Bpehama.

LlemenT ce y DeTOHCKOM MOrOHY MOpa 4yBaTH nocefHo
no BpcTaMa M ynoTpeb/paBaTH 3a cCrnpasjbame OeToHa
npemMa pejaocneny npvjeMa Ha rpagunuity.Cunocu y
OeroHckom noroHy mopajy Outn  sawtwhenn  on
armocepeKMX  YTHLAJA, ONPEMJBEHH MOOECTOM H
npubopoM 34 y3UMalse y3opaka, ¢ Moryfinomhy y3umarma
y30paka no 1e10j BHCHHW CHIoca, Kao H npubopom 3a
MEPCHE KOMMYHMHE lemeHTa y cuiocy. Cunocu mopajy
OUTH ONpemMJbeHW CHpaBaMa 3a NPaKbEHE eBEeHTYATHHX
Heoxpropapajyhux nomumsku neMenta. Cunocu cy cnoska
obojenn ceernum  Oojama. Cunocm  3a  LEMEHT Y
OETOHCKOM TOroHY MOpajy J[a HMajy Kanauurer
noTpebaHa 3a 3-AHCBHY NPOM3BOILY OETOHA, a HajMake
3 jenmnnue, ON THX jeNlMHHLA W3 jeliHE ce Lpre LEeMEeHT
3a NpoM3BOY OETOHA, jeiHe jeauHMLa ce myHH, a Tpeha
je y xonTtponu. EBeHTyanHa 4eTBpTa jeAMHMIA, MIH
cneneha  jenMHMLIA CUyKM  Kao pesepBa 3a  Cayuaj
HeOGnarospemene nHabaBKke M 3a cnyuaj Heojaroeapajyher
KBAJIMTETa LIEMEHTA.

Y HCTOM cHNOCY CMejy € YCKJIAIMIITHTH LEMEHTH jeHe
BPCTE M jeiHe Knace M3 HCTe TBOpHMUE. [leMeHTH HcTe
BPCTE M KNace pasNMuMTHX npouseohada cmejy na ce
YCKIaJHIITE ¥ MCTOM CHJIOCY CAMO AKO Ce [PETXOIHO
Jokake fna cy mehycoOHO KOMNATHOWIHM,TE HHXOBO
MEllake HeMa IUTETHMX YTHLAja Ha CBOjCTBA M
yjeaHa4YeHOCT Mpowu3BelcHOr OETOHA, IITO ce J0Kazyje
yHOpeIHHM HenuTHBakeM. CKananIITa 3a UEMEHT Mopajy
OutH rpaheHa Tako Ja je, HE3ABMCHO O]l BPEMEHCKHMX
YC0BA, OCUIYDPAHO CYBO YCKIAAMIITEmE LEMEHTA VY
spehama.

Mopa ©utH omoryieH cHrypaH HayMH OJlBajaka
NojeIMHAa4YHUX  padIMdUTHX  BpCTa  LEMEHTa ¥
cknammury. LleMentu,y TIPHHLMITY. CME]Y OutH
YCKIAJHINTEHN Hajayse 3 Meceua, ¢ JeJHOKPAaTHHM
MECEYHHM MpENarambeM, OCHM CIELHjalHuX LeMeHaTa
KOjH 3axTeBajy Op:ky ynotpely, H TO:

—  Op3ooTBpamwarajyhu ueMeHT Hajayxe | Mecel

—  cynepcynpaTHH LIEMEHT Hajayxe 14 nana

l'[pe‘rx-:mu a MCIHTHBAKA LIEMEHTA

3a npowssomy OeroHa ynorpeO/baBajy ce  camo
MNPETXOAHO HCNHTAHH LEMEHTH. l'[perxon.ua HCIIHTHRAH:A
o0aesba ornawheHa HHCTHTY M)A

[Nperxoana ucnUTHRAA NOTPEOHO je HIBPLUHTH 32 CBAKY
BpCTY LiemenTa nocedbHo. [Toa spcrom uemenTa cMartpa ce
Pa3IM4KUTA 03HAKA, OJIHOCHO HA3HB LIEMEHTA H Pa3NHUHTH
u3pop. IlperxonHa wucnutuBama obaeuhe ce npema
cneundMKauMin  Koja je 3a cRaky BpCTY LEMEHTA
npomnucana nocedHo y Tabenu 6.

8.2.2.4.2. Storage of Cement

To store cement, the concrete plant shall be equipped with
silos in a qualitative and quantitative way that ensures the
reception of delivered bulk 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
measuring the quantity of cement in the silo, Silos shall be
equipped with units for discharging any inadequate
cement deliveries. 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 production of
concrete, and at least 3 units. From one of such units
cement is pumped for the production of concrete, another
one is refilled, and the third one is for control. Any fourth
unit, or subsequent unit, shall be used as a back-up for any
case of untimely procurement, and inadequate quality of
cement.

One and the same silo shall store cements of a single type
and class, from the same factory. Cements of the same
type and class from different 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,
which shall be proven with a comparative test. Cement
storages shall be built to ensure a dry storage of bagged
cement, regardless of weather conditions.

A safe way of keeping different types of cements in the
storage shall be ensured. Cements, in principle, may be
stored for 3 month at most, with a one-time monthly
restacking, except for special cements that require a faster
application, namely:

= Quick hardening cement not longer than 1 month

—  Supersulphate cement not longer than 14 days

8.2.2.5, Pre-Testing of Cement

Only previously tested cements shall be used for 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 type of cement is considered to be a
different mark, i.e. name of cement, and a different origin.
Pre-tests shall be performed according to specifications
provided for each type of cement separately, as given in
Table 6.
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8.2.2.5.1. PokoBM 33 NPETXO/IHA UCIIHTHBAMA LIEMEHTa

822.6.

IMpema [lpasunuuxy BAB/87 (Cn. muct CDOPJ 11/87),
obapesHo je o00e30eaMTH arecT ©  NPETXOAHOM
HCMUTHBAKY LIEMEHTA 3a CBaKky BpcTy, H To 10 2000 Tona
norpowe mecevno 1 arecr, on 2000 mo 5000 Toma
noTpomme MecedHo 2 arecta, a npeko 5000 Toua
NoTpomme MecedHo 3 arecta. YKOIMKO npousBohay
OetoHa 3axTepa ymoTpedy LEMEHTA jYrOCIOBEHCKHX
npoussohaya ©Oe3 arecta O NPETXONHOM MCIUTHBAMY,
Haa30pHH oprad he nozsonuty ynoTtpedy Tek kama
YCTAHOBH [a 3a0BO/baBajy OCHOBHE OCOOMHE LIEMEHTA:
CTaHJapAHa KOH3HCTEHLIM|a, BPEME BC3MBaA, CTAITHOCT
sanpemuHe u Gunoha mnuea. HaasopHu opran yHocH
onobpeme Y AHEBHHK M3rpaiib¢ W JIaje POK Y KOMeE je
npouzeohau Oetona ofasesaH jga ofe3benm atect o
NpeTXoHOM HucnuTHBamwy. Hajaymu pok mome Outm 35
NaHa.

ITpumena crapa npeor ofape3na je koa ynoTpebe
ueMEHTa 3a DeTOHCKe Kosloeo3e M Gerone MocTtoBa. 3a
octane OeTOHE HAN30PHM OpraH MOMKE Ja 3aXTEBa Makby
yuectanoct obesbeljupamwy arecTa, ¢ THM Ja ce CcBaka
MOLIM/BKA LIEMEHTA MCIUTA Npe ynoTpebe mo ocobuHaMa
M3 CTaBa APYror OBE Ta4yke H YKOJHKO pe3y/TarH
3a10B0/bE, [l HAU30pHM opraH opobpu  ymotpedy
uemenTa. OBaj CTAB Ce HE OJHOCH HA LEMEHTE M3 YBO3a,
3a Koje je oDape3Ha NpHMEHa CTaBa MPBOT OBE TAUKe.

[Tpy y3umawy y3opaka 06aBe3HO je CAUMHWTH 3aNMCHHK U
NPUKJBYYUTH ra y3 arect. Yiumamwe yszopaka CPIIC
B.1[1.012/79.

Texyha ucnuTHBaHa LEMEHTA

- Texylia MCIUTHBABA Y OKBHPY OCTOHCKOT MOrOHA,

- cepTH(UKAT 100aB/baYA O HCMHUTHBAMY LEMEHTA,

Tabena 6.

Crneunduxaumja HCNUTHBAA [0jeMHHX MOKA3aTesbha
CBOjCTBA LIEMEHTA 33 pAIMYHTE LEMEHTE Y OKBHPY
u3Bohjera NMPETXOJAHMX MCIMTHBaKA (X! HCIIMTHBAE CE
00aBJka, - MCIIUTHRAE ce He 00aBIba)

82251

. Time for Cement Pre-Tests

According to PBAB/87 (Official Journal of SFRY, No.
11/87), it is obligatory to ensure a compliance certificate
on performed pre-testing of cement, for each type, as
follows: 1 compliance certificate for the monthly
consumption of up to 2000 tons, 2 certificates for the
monthly consumption of 2000-5000 tons, and 3
certificates for the monthly consumption in excess of
5000 tons. If the producer of concrete requires the use of
cements of Yugoslav manufacturers without pre-test
compliance certificates, the Engineer shall allow their use
only when assured that they meet the basic properties of
cement: a standard consistency, time of setting,
volumetric soundness, and fineness. The Engineer shall
make an entry on his approval into the Building Journal,
and set a time limit within which the producer of concrete
shall provide a pre-test compliance certificate. The longest
time may be 35 days.

The application of the first paragraph above shall be
obligatory for the use of cement for concrete pavements,
and concrete for bridges. For other concretes, the
Engineer may require a lower frequency in the provision
of compliance certificates, with each shipment of cement
tested before its use against the properties from the second
paragraph above, and if the results are met, the Engineer
shall approve the cement for use. This paragraph shall not
apply to imported cements, for which the application of
the first paragraph of this Sub-Section is mandatory.

During sampling, a protocol shall be prepared and
enclosed with the compliance certificate. Sampling shall
be in compliance with SRPS B.C1.012/79.

8.2.2.6. Regular Tests of Cement

- Regular test within the concrete plant.

- Supplier’s certificate on cement testing.

Table 6.

Specification of tests for particular indicators of cement
properties for different cements within pretesting (x: to be
tested , -: not to be tested)

Bpcta o3nake Hucke
Konoros u 3a
LEMEHTA Bp3o Cyndarno ; Cynep TOMIOTHE
A oTBpamaBajyhin i s OTTIOPHH Hujpurpine cyndarHn XMapaTailuje
KOHCTpYKLMje p uHjy :
Cement type Pavement and
: ; For : Sulphate- ; Super- )
code other Quick hardening stabilistion White resisting Grouting sulphate Low-heat
structures
T 3 4 5 6 7 8 9 10
82251 Xemujcka ananuza / Chemical analysis
X X X X X X X X
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82252, KoHcTpyKumjckH cactas / Structural composition
- no Bogue-y
- Bogue's % X - X X’ x’ . X
method
- PEHJINEHCKH

; X X - X X X X X
- X-raying
- MMKPOCKOMCKH " o ]

i ) X X - X X X X X

-microscopic

[ "/ 3a noptnana uement / for Portland cement

82253 dunoha mnuea / Fineness

- OCTaTaK Ha

cuty on 0,090

MM X X X X X X X X
- residue on

0.090 mm sieve

82254 Creunduuna nospiuza no Blaine-y / Blaine's specific surface area
X X X X X X X X
82255, 3anpemuHcka Maca Oe3 nopa u wyneHHa / Bulk density w/o pores and voids
X X X X X X % X
8225.6. JanpeMHHCKa Maca y pacTpecHToM H 30ujenoM cramy / Bulk density in loose and compacted condition
X X % X X X X X
8.22.57. [MoTpeba Bose 3a cTaHAAPAHY KOH3UCTeHUH]y / Water required for standard consistency
X X X X X X X X
82258 Bpewme pezupamsa / Time of setting
- npu 20°C
X X X X X X X X
- at 20°C
-npu 5, 10,30°C
X X X X X X X X
-at5,10,30°C
82259 CranuocT 3anpemune / Volumetric soundness
- Ha
konaunhuma x x X x x X X X
- on small pats
-no Le
Chatelier-y
X X X X X X X X
- Le Chatelier’s
method
- AYTOKITaBH-
PAKEM X X X X X X X X
- autoclaving
8.2.25.10. Ynujame pose nocie 30 munyra / Water absorption posle 30 minuta
X X X X X X X X
8225.11. 3anpxkasame Boje / Water retention
X X X X X X X X
8.22.5.1.12. Jluneapue aedopmanmje Ha ManTepHum npusmama / Linear deformations on mortar prisms
X X X X X X X X
8.22.5.13. Mexanuuke upcTohe Ha casMjare M nputHeak nocne (1), 3, 7, 28, (90) nana

/
Mechanical flexural and compressive strengths after (1),3,7,28,(90) days

X X X X X X X X
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822514 benuna / Whiteness
X~ X~ X~ X - - - -
822.5.15. Tonnora xuaparauuje / Hydration heat
%X X X X X X X X
8225.16. OceT/EHBOCT Ha Myname no L' Hermite-y uan npema AFNORP 15-351 (no metoau kojy npumesyje Hucturyt)
!
Susceptibility to cracking according to L’Hermite’s method or AFNORP 15-351 (the method applied in the Institute)
X X = = X X - -
8225.17. Koposuja no V.V.Kind-y y pacTeopy KojH 0/roBapa cacTaBy arpecHBHe BOJE ¥ NPUPOIH (TIpeMa YCBOJEHOM MOCTYIIKY

HHcTuTyTa)
/

Corrosion according to V.V. Kind’s method in the solution that matches the composition of aggressive water in nature (according

to the procedure adopted in the Institute)

X - X

X X X

X

8226.1. Texyha koHTpona HcnMTHBAama Y OKBHPY OETOHCKOT

MnoroHa

Tekyha KOHTPO/JA MCIHTHBAKA Y OKBHPY OETOHCKOr
noroHa obaska nabopatopuja npom3pohaua GeToHa.
HcenuruBama ce Bpmle HA  Y30pLUMMA  Y3€THM M3
TPAaHCMOPTHOT BO3MNA MIH M3 CHIOCA, NPH CBAKOM
NpenyMnaBawmy  je[IHOKpaTHOr  JIOBO3a  LIEMEHTa Y
puHby3HOM  cTaky. Y30pUM  LEMEHTAa KO ce
ynorpeG/barajy ¥y  Mamw0] KOJMMMMHM  (CHIEUMjanHH
LEMEHTH) 1 gonase y OeToHckH norol y spehama yiumajy
CE OJ1 CBAKE MOMIHIBKE.

Cra KOHTPO/JIHA MCMIMTHBAaKkA MOpajy Aa Oyly M3BpLIeHA
Ha 3a/10BO/BCTBO HAL30PHOI OPraHa.

Y3opum uz pundysue nabaske n w3 Habaeke y Bpefiama
y3UMajy ce 3a JeHOKPAaTHO Mepewe M YKYIHO
HCIMTHBAKE, MOjeIHHa4YHO M ofjeIHOM, ¥ KOJIIMYMHH KOoja
Jje norpebHa 3a H3BoheHE UCNUTHBAKA,IITO 3HAYH 1A CE
HCNHTHBAKA HE M3BOAE HA Y30pLMMa 33 MOCTH3ame
onpeljeHHX CTeneHa NPOCeYHOT CTamka.

Tekyha KOHTpO/NA UCIMTHBAA 3a CBE BPCTE LIEMEHTA M3
Tabene 6. OBMX TEXHMYKHMX YCi0Ba cy obaBe3Ha y ¥y
00MMY KaKo Cleau:

®  LIEMEHT Koju ce ynorpeb/pasa 3a O€TOHCKE KOMOBO3E
1 OeTOH MOCTOBA MCIIMTYjE C€ CBAKOI JaHa Kaja ce
u3Bone OETOHCKH paloBM, INTO je y cKIady ca
IlpapunuukoM BAB/&7 (Cn.mer CDPI, 6p. 11/87,
ynan 11);

e KOJ LEMEHTa KOjH ce ynoTpeO/baBa 3a ocTane
feToHCKE pasoBe UCIHTYjE C& CBAKA MOLINIBKA,

KoHTponuuM  ucnuTHRameM Yy ofa  cayuwaja 1peba
yTBpauTH cnenehe:

®  CTaHjap/AHy KOH3HCTCHLM]Y CPTIC B.118.023

8.2.2.6.1. Regular Control Tests within Concrete Plant

Regular control tests within the concrete plant shall be
performed by the laboratory of the producer of concrete.
The tests shall be performed on samples taken from
transport vehicles or from silos, at every repumping of a
one-time delivery of bulk cement. Samples of cements
that are used in a small quantity (special cements) and
delivered in bags to the concrete plant, shall be taken
from every delivery.

All control tests shall be completed to the satisfaction of
the Engineer.

Samples from bulk and bagged deliveries shall be taken
for one-time measurement and overall ftesting,
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:

e  Cement used for concrete pavements and concrete for
bridges shall be tested every day when concrete
works are executed, which is in accordance with
PBAB/87 (Off. Journal of SFRY, No. 11/87, Art. 11);

e For cement used for other concrete works, every
delivery shall be tested.

Control tests in both cases shall determine as follows:

SRPS B.C8.023

e  Standard consistency

e  BpeMe Be3HBAMa CPIIC B.118.023 ¢ Time of setting SRPS B.C8.023
®  CTaHOCT 3arpeMHHe *  Volumetric soundness

KyBaweM konayuha 3 cara CPIIC B.118.023 by 3-hour boiling of small pats SRPS B.C8.023
e  ¢unoha mauBa e Fineness

- ocTaTak Ha cuTy oa 0.09 MM CPIIC B.118.023 - residue on a 0.09 mm sieve SRPS B.C8.023
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8.2.2.6.2. Ceprudurar nabas/baya 0 HCNIMTHBALY LIEMCHTA

8227

[pousnohau GeTona je nykaH na npuOaBH HAX3O0PHOM
OpraHy 3a CBaKy TMOWMWBKY LEMEHTa CepTHHKaT
HCIIHTHBAKA O KBanuTeTy neMenTa. CepTrdukar Mopa a
caapk  pesynrate  umcnutuBama npema  CPIIC
CTAHJApMMa, Ka0 M O0CTaja HCNWTHBAKA [1aTa OBHM
TeXHHYKHM  ycnosuma.  Ceptudukar mopa Outn
ONPEMILEH  O3HAKOM W H3BOPOM LIEMEHTA, [ATYMOM
Npou3BOe U HabaBke, BpcTOM M OpojeM TpaHCIOPTHOr
CPE/ICTBA, KOJMMMHOM LEMEHTA, MEYaToM M MOTIIHCOM
HabaB/baua, OAHOCHO OJ1 Iera OBNaINeHOr 3aCTYNHMKA,

Yyeame y3opaka LeMeHTa

[poussohau HeToHa je Jy*aH 1a 32 CBAKY BPCTY M KIIacy
LIEMEHTa y3Me M 4yBa Y30pke nipema Baxkehem
JYTOCNIOBEHCKOM ~ CTAHJAApPAY 3a y3HMame y30paka
UeMeHTa. JelaH Tako Y3eTH Y30paK LEMeHTa MOKE Ja ce
OJHOCH Ha HajBume 250 TOHA NPHMJBEHOT OJHOCHO

ynorped/beHOTr LEMEHTA.

Y30puM LeMeHTa MOpajy ce Y3eTH 0Max, a HajKacHHuje y
TOKY jelHe Hele/be oOf TpeHyTka Hcnopyke. VY
nabopatopuju npomnssoljaua OcToHa 4yBajy Cce y3erH
Y30pLM LIEMEHTa J0 NPHMONpE/Iaje 3aBPLIHUX o0jeKara, ¢
THM Ja 3a CcBe Bpeme He Oyle J[OBejleHAa y MHTame
MOCTOjaHOCT KBAZIMTETA Y30paKa LIeMEHTa.

V3opum ce y3uMajy y NpUCYCTBY HaJ30PHOr OpraHa MiH
JIMLA 3ay3KEHOT 33 TO M MOpajy aa Oymy 3aneyaheHH.

Tabena 7. Bpcre ucnurtupata y MHcTUTYTY KOjH jE

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 certificate.
The certificate 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, ie. of his authorized
representative.

8.2.2.7. Storage of Cement Samples

For every type and class of cement, the producer of
concrete shall take and store samples according to the
applicable Yugoslav standard for cement sampling. One
cement sample taken in that way may refer to not more
than 250 tons of received and/or used cement.

Cement samples shall be taken immediately, and within
one week from the delivery at latest. Cement samples
shall be stored in the laboratory of the producer of
concrete until the time of handover/taking over of
completed structures, while ensuring that the qualitative
soundness of cement samples shall not be compromised.

Samples are taken in the presence of the Engineer or
person in charge of that, and shall be sealed.

Table 7. Types of tests in the Institute that is authorized

opnawheH 3a jaBame arecta M METOAOJIOrHje

HCIMHTHBAHA

Bpcra uenutHpama

MeTona HenHTHRAKA

VYiumame yiopaka

CPIIC B.111.012/79

XeMujcka aHanm3a
ueMeHTa Ha 0a3u
NOPTIaHA-KIMHKEpa

CPITIC B.118.020/75

[MoTeHumjanum
MHHEPANOMIKH CacTap
NOpPTIaHI-LUEMEHTA
(HCNUTHBATH NpeMa
notpebu)

[Ipema npopauyny no
Bogue-y uiu npema
kopekunjn Leo-Parker-a
Bogue-oeux dopmyna

Mune panolIKH CacTae
NOpPTAaHA-LEMEHTA, Mo
norpedu

MHKPOCKOICKH H
PEHIEHCKOM
JAHGpaKIHjoM

Canpucaj (%) 3rype nnn
nyLoJiaHa

Tpema noctynky
paspahetoM y MHCTHTYTY

Du3uuke ocobube
LIEMEHTA:

- (punoha MHBa, HA CHTY

CPIIC 5.118.023/82

- cneungyHa NoBpIIKHA
no Blaine-y:

a) MopTNaHj LEMEHTa

CPIIC B.118.024/63

b) uemeHTa ca fogauMMa

CPIIC b.118.026/66

for certification, and test methodologies

Type of test

Test method

Sampling

SRPS B.C1.012/79

Chemical analysis of
cement based on Portland
clinker

SRPS B.CB.020/75

Potential mineralogical
composition of Portland
cement (to be tested if
needed)

According to Bogue’s
calculations or according
to Leo-Parker’s correction
of Bogue's formulae

Mineralogical
composition of Portland
cement, if needed

Microscopic or X-ray
diffraction

Content (%) of slag or
pozzolane

According to a procedure
elaborated in the Institute

Physical properties of
cement:

- Fineness, on sieve SRPS B.C8.023/82
- Blaine’s specific surface

arca

a) For Portland cement SRPS B.C8.024/63
b) For cement with

admixtures SRPS B.C8.026/66
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- 3anpeMHHCKa Maca be3
nopa u WynsLHHa

CPIIC B.118.023/82

- 3aMpeMUHCKa Maca y
30HjEHOM H PACTPECHTOM

CTamy CPIIC B.118.023/82
- CTaHjapaHa
KOH3HCTEHLM]a CPIIC B.118.023/82

- BpEME BE3MBaHa

CPIIC 5.118.023/82

- CTAIHOCT 3alpeMHHE

a) Ha Konaunhuma CPIIC B.118.023/82
b) Ha Le Chatelier-osum

NPCTEHOBMMA CPTIC B.118.023/82
AYTOKJIABHO IHPEHsE

LIEMEHTA CPIIC b.118.025/79
Jluneapue nedopmaiyje-

CKYIbatbe CPIIC B.118.029/79

H3pana Tena npema
mupewsy. Hera:
Boaa=20£1°C

CPIIC B.118.029/79

Yspctoha

CPIIC b.118.022/76

bennna nemeHTa

CPIIC B.111.009/82

TonnoTa xuaparauuje
LIEMEHTA

a) metojia TepMoc-Houe

CPIIC E.118.027/75

b) MeToa pacTBaparma

CPIIC b.118.028/75

[To L'Hermit-y, unu no
AFNORP 15-351

OceT/EHBOCT Ha NyLaHe

(o MeTonu Kojy
npumewyje HactutyT)

Ykonuko je peu o
LIEMEHTY Kkoju Tpeba na
Gyze oTnopan Ha
arpecHBHy cyndarHy
CpeanHy

OtnopHocT Ha cyndarHy
arpecMBHOCT H KOPO3HjY
onpeliene npema
YCBOJCHOM NOCTYIKY
HHctuTyTa 38
HCIHTHBAME MaTepHjana

Bona 3a cnpaeikatke ceexer DeToHa

Bona 3a cnpaBmame OeToHa He cMe Ja Tokasyje
HEMOBO/LAH YTHUA] HA Be3uBame W ousphapame
uemeHTa. Ob6uuHa Boaa 3a nuhe (M3 BOOOBOIA) MOXKE ce
CMaTpaTH MOrojJHOM 3a crpas/bame OeTOHA; aKko je Boaa
X/IOpPHCAHA, H3BPLIMTH KOMIUIETHO MCHUTHBake, OTnaaHe
BOJE M3 MHAYCTPHjE M BOJE M3 MOuYBape, ca caapikajem
IITETHUX cacTojaka Koju u3asuBajy nopemchaje y
HOPMATHOM  BE3WBay W ouBpiifaBamy lEMEHTa,
cMaTpajy ce HeynoTpebibuBHM.

Boaa u3 pexa u jesepa, Tj. MOJA3EMHE BOJE, CMejy ce
YNoTpeOUTH TEK MOITO CTPYYHA pajiHa OpraHu3alMja,
pErMCTpOBaHa 3a JIENATHOCT Y KOjY CIaja HCIHTHBAE
KBANMTETA BOJIE, M3/ 3an0BobaBajyhie atecTe.

823,

- Bulk density w/o pores
and voids

SRPS B.C8.023/82

- Bulk density in
compacted and loose
conditions

SRPS B.C8.023/82

- Standard consistency

SRPS B.C8.023/82

- Time of setting

SRPS B.C8.023/82

- Volumetric soundness

a) on small pats

SRPS B.C8.023/82

b) on Le Chatelier’s rings

SRPS B.C8.023/82

Autoclave expansion of
cement

SRPS B.C8.025/79

Linear deformations —
shrinking

SRPS B.C8.029/79

Construction of bodies
according to expansion.
Curing; water=20+1°C

SRPS B.C8.029/79

Strength

SRPS B.C8.022/76

Whiteness of cement

SRPS B.C1.009/82

Cement hydration heat

a) Vacuum flask method

SRPS B.C8.027/75

b) Dissolution method

SRPS B.C8.028/75

L’Hermite’s method, or
AFNORP 15-351

Susceptibility to cracking

(According to a method
applied by the Institute)

If the cement in question
shall be resistant to
aggressive sulphate
environment

Resistance to sulphate
aggressiveness and
corrosion determined
according to a procedure
adopted by the Institute
for Testing of Materials

Water for Production of Fresh Concrete

Water for the production of concrete shall not show an
unfavourable impact on the setting and hardening of
cement. Plain drinking water (tap water) may be
considered suitable for mixing concrete; if water is
chlorinated, it shall be subjected to a full test. Industrial
waste water and marsh water that contain harmful
ingredients that disrupt normal setting and hardening of
concrete shall be considered unusable.

Water from rivers and lakes, and/or groundwater, shall be
used only when a qualified company. registered for the
activity that covers water quality testing, issues
satisfactory compliance certificates.



Jasno npenysehe , ITyrern Cpouje”

TexHH4KH ycnoBH
IMornas/be 8: beron

Cso oA 88

Public Enterprise - Roads of Serbia

Technical Specifications
Section 8:Concrete

8.2.3.1. YCnoBM KBanuTeTa BOJE

Bona ce Mome cMaTtpatd MOTOAHOM 33 CHPaBibaike
feToHa ako ucIybasa ciaeache ycnopa:

8.2.3.1. Quality Requirements for Water

Water may be considered suitable for the production of

concrete if it meets the following requirements:

Ocobune Heapmupanu | Apmupans Ipen- Properties Plain Reinforced | Pre-stressed

Geron BeroH HANPErHyTH congrete concrete concrete
Gerou

pH speanoct 45-95 45-935 4.5-95 pH value 4.5-9.5 4.5-95 45-95

Canpaxaj xnopupa (CI-), mrin MAKC - 300 100 Chloride content (CI), mg/l max - 300 100

Canpwaj cyndata (S042-), mr/n | maxc 2700 2700 1000 Iphate content (S0427), mg/] max 2700 2700 1000

Canpaxaj cyadara (52-), mrin MAKC 100 Sulphate content (S2°), mg/l max 100

| Canpsaj wurpara (NO3-), mrin | maxc 500 500 500 Nitrate content (NO37), mg/l max 500 500 500

Canpwaj docara (P205), mrin_ | maxe 100 100 100 Phosphate content (P205), mg/1 | max 100 100 100

Canpwaj OukapOoHaTa | Makc 1000 1000 1000 Bicarbonate (alkaline) content|max 1000 1000 1000

(ankanuu) (NaHCO3), mrin (NaHC03), mg/l

TNorpouwka KAMHjYM- | MAKC 200 200 200 Ce ption of p il max 200 200 200

nepmanranata (KMnO4), mrin per (KEMnO4), mg/l

Canpsaj pacTBOpeHHx MaTepija, 5000 5000 2000 Content of dissolved matter, as a 5000 5000 2000

KAQ OCTATAK Wenapewa Oucrpe residue from the evaporation of|

unu npouefiese sone, Mrin clear or filtered water, mg/l

Canpaaj HEPACTROPJBHBIX 2000 2000 2000 Content of undissolved matter, as 2000 2000 2000

MATEPH]A, KAOQ PA3NHKA OCTATEA a difference from the residue from

ucnapewa  Henpouelenme  w evaporation of unfiltered and

npouehene soge, Mrin filtered water, mg/l

Pasnuka  BpemeHa  BesHBama 30 30 30 Difference in time of setting 30 30 30

nimely LIEMEHTHE nacre between cement pastes prepared

CHpaBkeHe ca BOOOM Koja ce with tested water and with distilled

HCTIHTYje M OecTH water, in minutes

BOAOM, ¥ MHHYTAMA

824,

Boza He cme 1a cafpiH yba, MACTH HadyTHE NPOM3BOJIE H
wehep. Ibuxopo npucycteo oxapefiyje ce BuzyenHum
nyTeM, a NpucycTBO mehepa KBAIUTATUBHOM XEMHjCKOM
AHATH3OM,

Kpanuter Bose ucnuTyje HHCTHTYT oBnamlfieH 3a laBaibe
aTecTa, a MPeMa METOJamMa MCIMTHBAKA KOoje Npomnucyje
jyrocnoeenu cranaapn Y. M1.058/835.

Pok BaxHOCTH arecTa MO MPETXOAHOM HCIHTHBAMKY je
jenna rpaeBHHCKa ce30Ha,

Texyha xoHTpona ucnuTHBama O cTpaHe nNabopartopuje
npou3sohaua Getona obasma ce npeMa noTpedu MM Mo
HAOTY HaJ30pPHOr OpraHa.

Jonaum Gerona

[Ton nHasuBoM “"nomaum OeToHa" nojapasymesajy ce
XEMHjCKE MaTepHje KOje ce Npe WM 3a BpeMe Mellara
Aojajy ©OeTOHY y BeOMa MalUM KONHYHMHAMA pPaad
nocTHsawa ojpeheHnx ocobHHA CBEXEr MIM OUYBpCIOr
ferona, aedunncanux CPIIC V. M1.034/81.

3a cnpapbatbe OETOHA MOTY C& KOPHCTHTH Camo J0Jauy
3a koje je atectom nortepheHo ga umajy Dexnapucana
CBOJCTBA M 114 C& HBUXOBOM ynoTpeboM He crabe OCHOBHA
csojcTBa 0eTOHA M @ He H3a3MBajy KOPO3Mjy apMartype.
(O6asesno je atectupame npema "Cn. nucty CDOPI" Gp.
34/85)

ATecT u3aaje cTpyuHa pajiHa OpraHH3allija perucTpoBaHa
3a JENaTHOCT Y KOjy craja WCIHTHBAE KBAIHTETa THX
Jlojaraka.

824

Water shall not contain oils, grease, oil products, and
sugar, Their presence shall be determined visually, and
the presence of sugar by a qualitative chemical analysis.

The quality of water shall be tested by an institute
authorized for certification, according to test methods
specified in the Yugoslav standard U.M1.058/85.

The pre-test compliance certificates shall be valid for one
construction season.

Regular control tests by the concrete manufacturer’s
laboratory shall be performed when needed or as directed
by the Engineer.

Concrete admixtures

"Concrete admixtures” mean chemical substances that are
added to concrete in small quantities before or during
mixing in order to obtain certain properties in fresh or
hardened concrete, as defined in SRPS U.M1.034/81.

For concrete mixing it is allowed to use only admixtures
confirmed, by a compliance certificate, to possess
declared properties and whose use does not weaken the
basic properties of concrete, and does not cause the
corrosion of reinforcing bars. (Certification for
compliance is obligatory according to "Off. Journal of
SFRY" No. 34/85.)

Compliance certificates are issued by qualified companies
registered for the activity that covers the testing of such
admixtures for quality.
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824.1.

8242

IMpouseohay OGerona Tpeda npe ynorpede OeroHa ¢
J0/1alMMa 12 MCTIHTA HeroBe KBAIWTETE M [1a TO MOTBPIH
aTecTOM OJ CTPYYHE pajHe OpraHd3audje y uujy
JENAaTHOCT Crana HCMHTHRAHE TAKBOT beTona.

IMpouszpohau OGeroHa Mopa [ma 3axTeBa YOYTCTBA
npou3eohaua o0 HauUMHY ynoTpede W Ay:KaH je 1a ce HBHX
npuap;kasa. lpowssohau Oetona HaDaBba HAZ30pPHOM
OpraHy cepTH(MKAaT O KBANMTETY 3a CBaKy MOIIM/BKY
CBaKe BPCTE J0/ATKA.

Ceprudukar Mopa Ja cagpkd pe3ynTaTe HCIHTHBALA
KapakTepHCTHYHHX 0COOMHA C 003MPOM HAa HAMEHCHY
ynotpedy, HEWTETHOCTH 3a OETOH, O3HAKY M IMOPEK/IO
Jojatka, [aryM IpPOM3BOMLE, KOMMYMHY M JaTymy
HCMOpYKe, Kao u nevar u nornuc. Ceprudukar noaHocu
npouseoljay, 0JHOCHO HEroB OBNamNeHN 3aCTYIHUK.

IMpouseohau nojgatka Mopa 3a CBaKM Aogatak nocebHo
neuHMcaTH © KOJMM CE€ BpCTAMAa LEMEHTA MOXKE
ynorpet/paaty.  M3bop Bpere nmomatka  motephyje
HAI30PHH OPraH 3a CBakH cy4aj nocedHo,

Knacuduxaumnja nonarka GetoHa

Jonaum fetona pasepperanu cy y cneache ocHoBHe rpyne:

s nnacTudHKaTopy,

s aepaHTH,

®  YCMOpPHMBAYM BE3NBAILA,

e yOp3MBavYM BEIHBAHA,

e  yOp3uBaun npoueca oupihaeama,
®  3aNTUBaYH,

e 1ojauy 3a OETOHMpaLe MPH HHCKUM TEMIIEpaTypama.

Hopaun OGetony mory umarH KoMOMHOBAHM YTHIA] Ha
ceojctBa Oetona. ¥ ToM cayuajy, y HasuBy npunanajyhe
rpyne J01a3 Ha NPBO  MECTO ILErOBa  OCHOBHA
KapakTepucTHKA Koja uMma Hajeehu yTHuaj Ha ceojcTBa
OeToHa.

YenoBu KBaMMTETA AoAaTaka OeTOHY

3a cnpaekame HeTOHA MOTY J1a ce ynoTpede 1oaauM Koju
3a10BO/baBa)y  ycnoBe  keanurera npema  CPIIC
Y.M1.035/82.

HenuTupare XeMHjCKHX M HIHMKO-XEMHjCKHX CBOjCcTaBa

Henutyjy ce cneneha dusudko-XeMujcKa CBOjCTBa mpema
CPIIC ¥.M1.039/82:

824.1.

8242,

Before the use of concrete with admixtures, the concrete
producer shall test its qualities and confirm this by a
compliance certificate issued by a qualified company
registered for the activity that covers the testing of such
conerete.

The concrete producer shall require the manufacturer’s
instructions for use and follow them. The concrete
producer shall furnish the Engineer with a quality
certificate for every delivery of every type of admixtures.

The certificate shall contain the test results for properties
specific for the intended use, non-harmfulness for
concrete, the code and source of the admixture,
production date, quantity, delivery date, stamp, and
signature. The certificate shall be submitted by the
producer, or by his authorized representative.

The producer of admixtures shall, for every admixture
separately, define with what types of cement they may be
used. The selection of type of admixture shall be
confirmed by the Engineer on a case-by-case basis.

Classification of Concrete Admixtures

Concrete admixtures are classified into the following
basic groups:

e  Plasticizers,

e Air entrainers,
e  Retarders,

e Accelerators,
¢  Hardeners,

e Sealants,

e Admixtures for concreting at low temperatures.
Concrete admixtures may have a combined effect on the
properties of concrete. In that case, the title of the

pertaining group shall first state its primary characteristic
that has the greatest impact on the properties of concrete.

Quality Requirements for Concrete Admixtures

For the production of concrete it is allowed to use
admixtures that meet quality requirements according to
SRPS U.MI.035/82.

Testing of Chemical and Physical/Chemical Properties

The following physical and chemical properties shall be
tested according to SRPS U.M1.039/82:
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®  3APEMHMHCKA MAca y TEYHOM CTaby,

e 3anpeMMHCKA MAca y YBPCTOM CTamby,

®  [OBPUIMHCKHM HaNoOH IUIACTH(HKATOPA M aEpaHTa,
e cajp:Kaj CyBE MAaTEpHje ¥ TEUHOM CTamby,

®  DACTBOP/BMBOCT ¥ YBPCTOM CTalmy V JECTHIHCAHO]
BOAM ¥ BOAM 3acuhieHo] kpevom,

e ryDMTaK Kapera Y UBPCTOM CTakby,
e pH ppeaHoct,

®  CaipKa) X10p-JOHA, KBATMTATHBHO, 4 KBAHTHUTATHBHO
€aMo aKO je KBANWTATHBHA AHANH3A [TO3UTHBHA,

e HP cnekrpockonsja,
e oapefjuBame penyKLUNOHHX MaTepHja,

®  CTAOMITHOCT NeHe agpaHara,

DH3MYKO-XEMHjCKA CBOJCTBA JI0OJIATKA CE HE YCIIOB/LaRajy.
PesynTaTi HCHTHEALA CE YHOCE Y 3AITUCHUK,

HcenuTuBame yTHIAja O0JAaTKA HA OCOOMHE IEMEHTHE
nacTe ¥ ManTepa

®  HCNUTHBAaKA YTHIIAJA JIOJATKA HA OCOOHMHE LEMEHTHE
nacre u3soze ce npema CPIIC Y. M1.038,

e cTaHjapaHa KOH3WCTEHIWja w3somu ce npema CPIIC
E.118.023,

e BpcMc BC3MBAMKA 3a JI0/IATKE 3a OCTOHMpame TpH
HUCKHMM Temneparypama ozapehyje ce Ha - 5°C 1 Ha
OW0] TPAHMYHO] TEMIEPaTypH, Koje JAcKiapHiue
npox3sofjay,

®  [I0CTOJAHOCT 3anpeMuHe w3sonu ce npema CPIIC
B.111.023,

e MCOHTHBaKka YTHL@ja Jojarka Ha  ocoOuHe
LeMeHTHOr mantepa u3soae ce npema CPIIC
Y .M1.038,

L] CMAHEHC KOITHYHHE 1']01])061{0 BOJIC H3BOJH CC MnpeMa
CPIIC V.M1.038,

e yppcroha npu caBMjalky M TNPUTHCKY H3BOIM CE
npema CPIIC B.L[8.022,

e juHeapHa nedopmaumja ce mcnuryje npema CPIIC
5.118.029,

e cagpxaj masayxa ce oapehyje npema CPIIC
B.118.050.

KpanuteT koju Mopa 1a 3a70B/EH LIGMEHTHA Macra M
ManTep ca J0AaTKOM fAaT ¢y y Tabenu | cravjapaua
CPIIC  ¥Y.M1.035/82. HcnutHBama koja ce He
YCIIOB/bABA)Y MOpPAjy ce€ ODABMTH M PE3YITATH YHETH Y
JANHCHHK.

e  Bulk density in fluid state

e Bulk density in solid state

e  Surface tension of plasticizers and air entrainers,
e  Content of dry matter in fluid state,

e  Solubility in fluid state in distilled water and lime-
saturated water ,

e  Loss on ignition in solid state,
e pH value,

e Chlorine-ion content, qualitative, and quantitative
only if the qualitative analysis turns up positive,

e R spectroscopy,
e Determination of reduction matter,

e  Stability of foam from air entrainers.

Physical/chemical properties of an admixture are not
subject to requirements. Test results are entered into a
protocol.

Testing impacts of admixtures on the properties of cement
paste and mortar

e Testing impacts of admixtures on the properties of
cement paste shall be performed according to SRPS
U.MI1.038,

e Standard consistency shall be tested according to
SRPS B.C8.023,

e Time of setting for admixtures for concreting at low
temperatures shall be determined at - 5°C and at a
lower limit temperature declared by the manufacturer,

e Volumetric soundness shall be determined according
to SRPS B.C1.023

e Testing impacts of admixtures on the properties of
cement mortar shall be performed according to SRPS
U.M1.038,

e Reduced amount of necessary water shall be
determined according to SRPS U.M1.038,

s Flexural and compressive strength shall be
determined according to SRPS B.C8.022,

s Linear deformation shall be tested according to SRPS
B.C8.029,

e  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 1 of SRPS U.M1.035/82.
Tests not subject to requirements shall be performed and
their results entered into a protocol.
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8243

8244,

Henurueame yTHuaja A0AaTKa Ha KOPO3HjY HelHKa Y
OeTOHY.

Jloparak He yTHYe Ha KOPO3Mjy Henuka y OeTOHY ako
efekTpoia (enpyeera) cmpaskeHa oa OeToHa mnpema
craupapany CPIIC  Y.M1.044 ca  makcuMmanHoMm
KONMMYMHOM [0/JaTKa JACKNIapHCaHoM oj npoussohaua npu
noTeHuMjany crpyje om 225 mV npema KaloMenosoj
eneKTpoaM M noctynky jgarom y CPIIC V.M1.044 uma
rYCTHHY CTpyje Mawy o1 60 Alum’.

HenutuBame yTHuaja 1o4aTka Ha ocobHHe OeToHa

Ceex OeToH:
e  3anpeMHMHCKA Maca y 304jeHOM CTamby,

e koH3ucteHuHja ce oapehyje npema CPIIC ¥ . M8.054,

e ppeme BesuBawma ce oapehyje npema CPIIC
VY.ML1.019,

e canpxaj Bazayxa ce oapelyje npema CPIIC
Y.MI1.031.

Ouspcenu GeToH:
®  3anpeMMHCKa Maca,

e uyspcrofia NpM MPHTHCKY ce HenuTyje npema CPIIC
Y.M1.020,

®  OTMOPHOCT HA JEjCTBO Mpasa HCIMTYje ceé Mnpema
CPIIC ¥Y.M1.016,

®  BOJOHENPONYCT/BHBOCT ce ucmutyje npema CPIIC
Y.M1.015.

Kpanuter koju Mopa jna 3a10BosbM OuBpCAH OeToH ca
aojfaumuMa jat je y tabenm 2 CPIIC ¥Y.M1.035/82, a
HCNMTHBAKA YTHLAJA JOJATKA HA ocobHHe DeToHa U3BOJIE
ce npema CPIIC ¥Y.M1.036/81. 3a 3anpeMHHCKY Macy ¥
30MjeHOM CTamly, BpPEME BC3HBAMka, Kao M caupkaj
Ba3flyxa y ceexeM OeroHy He yTephyje ce kBanuter, anu
CE MCTHTHBAKA BPLIE U PE3YIITATH YHOCE Y 3aMHCHUK.

INpoepa ocHOBHE HameHe

IMpe cnpassbama OeToHa ca ynotpebom aojaTka Mopa ce
NPOBEPHTH Ja M A0JaTak Koju he ce ynoTpeOuTH npH
OeToHMpamy OAroBapa OCHOBHO] HameHH, a npema CPIIC
Y.M1.037/81 ("IlperxonHo HcnuTHBaWke paad Hzbopa
nojarka detoHy ca oapelenum arperatom 1 uemeHTom").

[poeepaBame monaraka Ha OETOHCKOM [OTOHY Npe
ynotpebe

INpou3sohayu Berona mopa npe ynotpede noaaraka na
NpoBEPH 3a CBAKy MNPEey3eTy Wap:Ky A0JaTaka WM
neo we cneaeha ceojcTRa:

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.M1.044, with a maximum
amount of 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.MI1.044, has the
current density of less than 60 A/em?®.

Testing Impacts of Admixtures on Properties of Concrete

Fresh concrete:
e Bulk density in compacted state.

e  Consistency shall be determined according to SRPS
U.M8.054,

e Time of setting shall be determined according to
SRPS U.M1.019.

e Air content shall be determined according to SRPS
U.MIL.031.

Hardened concrete:
e Bulk density.

e Compressive strength shall be tested according to
SRPS U.M1.020.

e Resistance to frost shall be tested according to SRPS
U.M1.016.

e Water-impermeability shall be tested according to
SRPS U.M1.015.

The quality to be met by hardened concrete with
admixtures is given in Table 2 of SRPS U.M1.035/82, and
the impacts of admixtures on concrete properties shall be
tested according to SRPS U.M1.036/81. For bulk density
in compacted state, time of setting, 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.

8.2.4.3. Checking Primary Use

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 defined in
SRPS U.MI1.037/81 ("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 applying admixtures, the producer of concrete
shall check every received batch of admixtures, or a
part thereof, for the following properties:
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8.25.

8.3.

8.3.1.1

83.1.2.

®  CTAHAAPJHY KOH3IUCTEHLH]Y LEMEHTHE IacTe,

e BpeMe BE3HMBAKA LICMEHTHE
KOHIUCTEHLIH]E,

nacte CTaHaapHe

e uyppcTohy Ha NpuTHCAK GETOHCKHMX y30paKa.

KeMujcka cpellcTBa 3a NOBPUIMHCKY 3aITHTY yrpalienor
0eToHa MPOTHE HCYIIEHA

3a NOBPLIMHCKY 3aIUTUTY yrpafjieHor cBesker OETOHA KOju
ouspihyje moryha je ynoTpefa TEYHHX XEMHjCKHX
cpeicTapa 3a npekame, Ta cpelcTBa Mopajy OutH
NPETX0JHO HCIHTAaHA V CTPYYHO] PaiHOj OpraHH3aLmju
pemr:'rponaﬂoj 3d OCNaTtHOCT ¥ KDjH cnajga HCIMHTHRAHC
KBANHTETAa THX cpeactasa M odame3Ho ynorped/beHa
npeMa ynyrcrBuma npouseohaua.Mseohau je nyxan jna
npubasH HaJ30PHOM OpraHy UEPTH(HKAT O KBAMTETY 34
CBaKY MOUIH/BKY CBAKE BPCTC 3AIITHTHOD CPENCTRA.

Ilepruduxar mopa na canpmu pe3yiTare MCIMTHBRAHA
KapaKTepUCTHYHHUX Oco0MHA ¢ 003MpOM Ha HaMCHEHY
ynorpely, HeWTeTHOCTH 3a OeTOH, O3HAKY H NOPEKIo
CpeAcTEa 3a MOBPUIMHCKY 3alUTHTY DeTona NpOTHE
HCYLICH:A, [aTyM MPOH3BOIME, KONHYHMHY H JaTyM
HCropyke, kao u nedar u nurnuc. Lleprudukar noaHocw
nponseohjay, 0AHOCHO HEroB oBNamNeHn 3aCTYIHUK.

H3sohau mopa npe ynorpefe XeMMjCKOr cpeacTBa 3a
MOBPLWIHHCKY  3awTuty  yrpahedor GeToHa IMPOTHB
MCYLIMBAa HMATH H3BELITA) O HCNHTHBamy edexara
3a/pKaBaa BOJAE, MEPEHEM IHXOBE CMNOCODHOCTH 1a
crpeuasajy ryb/bere Blare y TOKY MOYETHOT NepHoja
CTBpAH-aBama. [Ipy MCNHTHRAKY TNPHMERYje ce MeToja
ACTM 1I-156.

3axTeBu 3a KBaJuTeT OeTOHA

Kputepujymu KeanureTa

OnmtH aeo

3a cse OeroHcke pajoBe y OKBHpY rpafjema (ocHM 3a
€BEHTYanHo nocebHO Jare ycrnoBe), Mopa OMTH
NPUMEHEHA  TEXHOJIOTH]a  MIACT(MKOBAHOTr,  IYCTOr
KOMMAKTHOr M TEXHHYKH BOJOHENpPOMYCTHROr OeToHa,
KOjM je 3a onpeheHe moTpebe BelITAYKM MHKpPO-aepHpaH
MM KanunapHo 3rywhasan. 3a u3Bofeme ce MoXke
ynotpebuTH camMo OETOH 3a KOJH je NPEeTXOAHHM
HCMUTHBAKEM WM mnoceOHHM 3axTeBHMa YTBplieHo na
ucnymwaeajy npensufjene yenose kpanurera. BeToH ce
yrpaljyje caMo MexaHH4kMM nyTeM. BeToH 3a OeToHCke
KONIOBO3e MOpa ja oarosapa 3axtes wuma CPIIC
V. E3.020/87.

Cacrag Oerona knace b-11

Cacras Oetona knace b-11, ¢ 063upom Ha meroee ocoduHe
¥ CBEXEM H YBPCTOM cTamy, oapeljyje ce pauyHCKH W
EKCNEPHMEHTAITHO,

e  Standard consistency of cement paste,

e Time of setting of cement paste of standard
consistency,

e Compressive strength of concrete samples.

8.2.5. Chemical agents for surface protection of placed concrete

8.3.

83.1.

83.1.1.

83.1.2.

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 qualified
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 certificate for every
delivery of every type of protective agent.

The certificate shall contain the test results for properties
specific for 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
certificate shall be submitted by the manufacturer or his
authorised representative.

Before using 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.

Quality Requirements for Concrete

Quality Requirements

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 micro-aerated or capillary-
densified. Only concrete found to meet specified quality
requirements, through pre-tests and special requirements,
may be used for this procedure. Concrete shall be placed
only mechanically. Concrete for concrete pavements shall
meet the requirements set out in SRPS U.E3.020/87.

Composition of Class B-II Concrete

The composition of class B-II concrete, considering its
properties in fresh and hardened conditions, shall be
determined through calculations and experimentally.




fff oA_ gYS-

JasHo npenysehe | ITyTesu CpOuje™
TexHUYKH YCNIOBH
Ilornaeme 8: beton

Public Enterprise - Roads of Serbia
Technical Specifications
Section 8:Concrete

8.3.1.3. Ocobuue Getona

Y npojekTHMa, TPHKEHE MapKe W Apyre ocobuHe OeToHa
(MB) Baske 3a cTapoct Oetona o 28 naHa v oJlHOCe ce Ha
AecTpPYKTHBHE uBpctolie y kanyne yrpaheHHX KOLKM, ca
cTpaHuLoM o 20 1M 0 MaKC BEIHYHHE 3pHa 63 MM, Koje
ce Heryje npH HajMmame 95%-THOj BnasM npu
Temneparypu 20 + 4°C.a wucnuryje npema CPIIC
Y. .M1.020.

Keanurer OcroHa oapelyje ce NpojeKTOM Ha OCHOBY
TEXHHUMKHX yciora u3Boliewsa OCTOHCKMX pajoBakao M
yeioBa THX KOHCTYKUMja M eneMeHata y  TOKY
exkcrnnoaraumje. beton, Ge3 063upa Ha TO ¥ KOJY ce CBpPXY
ynotpeb/paBa, MOpa Y NPOJEKTY Ja HOCH MOpE] O3HaKe
mapke OeroHa (MB) M moceOHe ocofMHE YKONMHKO ce
u3Boe 00jeKTH NoceGHUX HAMEHA.

ITpojexToM ce MOME NpeaBuaeTH Aa 0eTOH, Nopea o3HaKe
u3 cTapa 2, HMa M O3HAKE JAPYTrHX CBOjCTBA KAo IITO CY:
BOJ/IOHENPOMNYCT/BMBOCT, OTAOPHOCT Ha MPa3s, OTNOPHOCT
Ha Mpa3 M CONM, OTIOPHOCT HA XEMHjCKe YTHLAje M
OTNOPHOCT Ha Xabame.

8.3.1.3.1. Jlokasupame mapke DeToHa

Cpaka 3 mMeceua mMopa ce, ¥ CBPXY JOKa3HBaa Mapke
feToHa, 332 cBaKy BpcTy OETOHA W3BPLUMTH CTATHCTHYKA
o0paga cBMX pesynTara HCIOHTHBama uspcrTohe Ha
NPUTHCAK, FPYNUCAHMX M0 TapTHjaMa 3a MNpoTekna 3
meceua. CratMcTHyka o0paja pesynTara HCIHTHBAbA
caapikd  M3padyHapame KapakTepHcTHuHe uBpcTohe
ferona: @k. Kapakrepuctuuna uspcroha npHTHCaka je
OHA BPEJHOCT MCMOJ KOje Ce MOMKE O4eKHMBATH HajBuILe
10% ceux uBpcToha ucnutanor GeToHa, npu uemy je Opoj
y3opaka H >= 3(0,Mopa OUTH UCITYH:EH YCIIOB:

Fk=Fkm-128C rae je
Fk - kapaktepucTHuna uspcToha npuricaka y MPa

Fkm - cpeama spenHocT uspcToha npuTHCaka CBHX
pe3ynTara ucnuTHBama y MPa

S - crauanapaHo KBagpatHo oAcTynmame y MPa,
onpelieHo npema unany 46 wHosor IlpaBHIHMKA
BAB/87 (cTanjapiaHa JeBHjaumja).

Ilponsrohay OGetoma je npu npousBoawu OeTOHA
kareropuje B-11 ay:xaH na mcnuta uspetohy mpHTHCAKa
npema CPTIC-y ¥.M1.020 na y30pky KOjU ce y3uMa 3a
cBaKy BpcTy 0eToHa, M TO CBakM NaH Kaa ce DeToH
NPOM3BOAN, MIH Ha cBakux 50 M npouseeneHor 0eroxa,
OJIHOCHO Ha cBakux 75 memasuna, y3umajyhin y obzmp
seh pobueenn Opoj mcnuTHBama. M3ysetHo, ako cy
KOJIMYMHE NpOW3BEIcHOT DETOHA Y MEPHOAY OLUCHHBaha
genuke (pume on 2000 M%), oHga ce ysopuu 3a
HCIUTHBAILE Y3HMaAjy 3a cBakux 100 M’, oIHOCHO Ha
cBakux 150 memaBuHa. Ykyman Opoj McnuTHBama 3a
cpaky knacy OertoHa, koja ce y pasnofiby OlCH:HBAaA
npouseoau y eehuM komuuuHama (euime ox 1000 M%),
uzHocu Hajeuwe 30. Koa mawmMx konuuuHa OeroHa
notpebHo je y pa3nodiby ouehHBaba MIBPIIHTH 33 CBAKY
BpcTy Oetona HajMame 10 wucenurubama. Pesynratu
HCMUTHBaKA YBPCTONEe NpH NpUTHCKY OETOHA OLEY]Y ce
npema nponucy CPTIC ¥ M1.051.

8.3.1.3. Properties of Concrete

In designs, the required grades and other properties of
concrete (MB) shall apply for concrete after 28-day aging,
and shall refer to destructive strengths of moulded cubes,
with 20-cm sides, and a maximum grain size of 63 mm,
cured at 95% humidity, at least, and the temperature of
20+4°C, and tested according to SRPS U.M1.020.

The quality of concrete shall be defined in the design
based on technical specifications for concrete works, and
specifications for relevant constructions and elements in
the course of operation. Regardless of its intended use,
concrete shall also bear, aside from the designation of its
grade (MB), its special properties in the design, if special
purpose structures are constructed.

The design may envisage that concrete, aside from the
designation from paragraph 2 above, also bears
designations of other properties. such as: water
impermeability, frost resistance, frost and salt resistance,
resistance 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 compressive strength
is the value below which not more than 10% of all
strengths of tested concrete may be expected, with the
number of samples n = 30, and meeting the following
requirement:

Fk=Fkm- 1285  where:
Fk - Typical compressive strength in MPa

Fkm - Mean compressive strength value for all test
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.M1.020 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 mixes, taking into account the
already obtained number of tests. In exceptional cases, if
the quantities of produced concrete in the assessment
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’) 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.M1.051.
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83.1.4.

Cpa wucnuTHBam:a Mopajy nAa Oyay W3BpIIEHa Ha
3a/10BO/BCTBO  HAJ30PHOr OpraHa MW CBM  peE3y/ITaTH
NOJHETH HAI30PHOM OpraHy Ha ojo0perse.

[Tporpam koHTpone Mapke DeToHa

Mapka Gerona (MB) ouewyje ce no naptujama, y ckiamy
ca MporpaMoM KOHTPOJIE MPEMa jeJHOM Ol KpHTEpHjyMa
Kako je jmato y wunamy 46 wnosor [lpaBMnHMKa o0
TEXHHYKHM HOpPMaTHBHMA 3a OETOH W apMHpaHu OeToH
("Cn, anct COPJ"6p. 11 0123.02.87.r.),

8.3.1.4.1. Ocranu 3axTeBu

83.1.5.

83.1.6.

C 003MpoM Ha pasHOBPCHE YCJIOBE OCHOBHMX (BIACTHTHX)
W KOpucHMX onrtepehiema KOHCTPYKUMjE, ONHOCHO
objekra, OeToH Mopa OMTH cacTaB/keH M yrpaheH npema
KPHTEPH]YMHMA 32 NOCTH3AkE M APYIHX MEPOJaBHHX
TEeXHHYKHX OcOOHHA, Koje CYy YCIOB/EEHE BpEIHOCTHMA
B/Ll taxrtopa ceewer OeroHa, koje He cme npehn
ojpeljeHe rpaHU4HE BPEIHOCTH, NOCTH3AKEM 3aXTEBAHOT
CTeé [MeHa Yrpal/bHMBOCTH M BOJOHENPONYCT/BHBOCTH
ouspcnor OeroHa, koju ce oapehyje npema CPIIC
Y.ML1.015.

B/11 dakrop 3a GetoHe He3 nocedHux 3axTera

3a GeToHe 3a Koje y NPOjEKTY WIH TEXHUUKHM YCIOBHMA
Hema nocebHMX 3axtera, Tpeba ynoTpeOMTH camo
OHOIIMKO BOJE KONMKO j& HEOMXOAHO 1A ce, ¢ 003UPOM Ha
yenose yrpahiusama, 6eton 1o6po 36uje, ¢ THM Ja BakH
KPMTEPHjYM Ja He cMejy OMTH cnpasbeHH M yrpaljHBaHu
ca B/L] daxkropom He Behum og 0.60.

B/Ll daktop 3a Oerone
BOJIOHENpOIYCHe BeToHe

OTTIOpHE Ha Mpaz M

3a OGeToHe 01 KOJUX cE mpeMa cHeUM(HKALUMH MIH Y
TEXHHUYKHM YCTIOBMMA 3aXTCBa, WIM ce ¢ 003upoM Ha
TEPEHCKE YCIOBE, HAKHAJHO yKaxke norpeda ja mopajy
OCHIypaBaTd  OTMOPHOCT  MPOTHB  CMp3aBama M
OIMp3aBalka  WIH  BOJOHENPONYCTJBHMBOCT,  BAKH
KPUTEPH]YM Ja MakcumanHa epenHoc B/LI - daktop ne
cme Outn Beha oa 0.50. Y cnyuajy aa ce nokaxe notpeda
3a BumuM B/l[-dakTopom, 300r motpeba yrpahupama,
Tpeda  ce  NoCAYMHTH  nocefHUM  TEXHOIOIIKHM
MOCTYNUMMA, K40 IWTO je A0JaBame IUlacTH(HKaTopa,
MHKpOaepypalbe, KamunapHo s3rymhapame WIH ApYyry
oaroeapajyhu noctynup. Tu  OGetonm Mopajy OutH
BOJIOHENPONYCHW, mnpeMa [IpaBuIHMKY © TEXHHYKUM
HOpMATHBEMMA 33 OETOHCKH konoso3  (CPIIC
V.E3.020/87).

8314,

8314,

8.3.1.5

83.1.6.

All tests shall be completed to the satisfaction of the
Engineer and all results shall be submitted for the
approval of the Engineer.

Concrete Grade Control Programme

Grade of concrete (MB) shall be assessed by batch, in line
with the control programme against one of criteria, as
specified in Art. 46 of the new Rules on technical norms
for plain and reinforced concrete ("Off. Journal of SFRY",
No. 11 dated 23 February 1987).

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 values, by achieving
the required degree of castability and water
impermeability of hardened concrete, as set out in SRPS
U.M1.015.

W/C Factor for Concrete without Special Requirements

For concretes for which there are no special requirements
in the design or technical specifications, water shall be
used only as much as necessary to compact concrete well,
considering the placement conditions, but the applicable
criterion is that they shall not be mixed and placed with a
W/C factor in excess of 0.60.

W/C Factor for Frost-Resistant and Water impermeable
Concretes

The criterion that a maximum W/C ratio shall not exceed
0.50 shall apply to concretes for which specifications or
technical specifications require, or for which a need
arises, subsequently, considering field conditions, to
ensure the freeze-thaw resistance or impermeability. 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
impermeable, according to the Rules on technical norms
for concrete pavement (SRPS U.E3.020/87).
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83.1.7.

83.18.

B/l daxrop 3a OeToHe KONOBO3HMX KOHCTPYKLHja M
OETOHE M3NIOMKEHUX ACjCTBY Mpasa M COH

3a DeTOHCKE KOJIOBO3HE KOHCTPYKLUMjE M 3a apyre GeToHe
KOJH CY HApOYMTO M3JIMKEHM YTHLAJy Mpasa M coluMma,
00aBe3HO BA/ba NMPUMEHWTH MHKpoaepupame. Ha ocHoBy
NPETXOAHHX JOKYMEHTOBAHHX HCIMTHBAaka, J03BO/bABA
CE YMECTO MHKpOZaepupama THX OeToHa - KanuiapHo
IryLUIKaBame. 3a Te OCTOHE, YOMIUTEe Y3EBLIH, KPHTEPHjYM
makcumande  speaHoctd  B/ll-aktopa =060 wn
KPUTEPHjYM BOJOHENpPO- MYCHOCTH Ce NOOoWTpasajy. 3a
OETOHE KONOBO3HE KOHCTPYKLMJE, JOMYHCKH YCIIOB je Ja
BpeaHocT Makcumansor B/Ll-gakTopa Huje Beha on 0.50.
3a OeToHe npeNHANpPErHYTHX KOHCTPYKLHjA, KOjU He
cMejy OMTH aepupaHH, BaKH KPHTEPHjyM mnpema
[MpapunHHKY O TeXHWMKHMM MepaMa M YCIOBMMAa 3a
npeaHanper{yTH GeToH.

Henurnpame ornopHoctu 6TOHA NpeMa ICjCTRY Mpasa

OrnopHoct GeToHa npeMa JgjCTBY Mpa3a HCIMTY]E CE Mo
noctynky u3 CPIIC Y.M1.016/77. Mapke oTnopHOCTH
Gerona npema agjcTey mpasa cy M-50, M-100, M-150 u
M-200, rne Opojke o3Hayaeajy Hajeehu Opoj umkmyca
HaU3MEHHYHOT CMP3aBaka KO YCTa/beHE TEMIIEpPaType -
20°C y Toxy 4u 1 KpaB/beHa y BOJAM Temneparype +20°C
y Toky 4u. Tena xoja ce MCIUTYjy Mopajy HMaTH 00IHK
KOLKE, AyxuHe crpanuue 150 wam 200 mm, wmm cy
Y30pUH UMIMHAPHYHOr OONHMKa KOjH cy usBaljeHH u3
rotosor objexta aumensuje 150/150 mm. Bpoj ysopaka,
Opoj UMKJI yca W NOCTYNaK MCIHTHBAama Tpeba ma Oyay
ycarnaimeHd ca 3axTeBUMa W3 Haeemedor CPIIC, vy
3aBHCHOCTH 0] 3axTepane mapke (MB). Koa nperxoasor
HCIIMTHBAKA OTIIOPHOCTH OETOHA NpeMa NejcTBY Mpasa,
noTpeGHO je W3BPIIMTH WCIUTHBAKE Arperara, BOJE,
LUEMEHTA M €BEHTYalHWUX Jojataka OeTOHY mpema
saxrtesuMa  oarosapajyfimx CPIIC, [IlpaBunuuka o
TEXHHYKHM HOPMATHBEHMMA 32 OCTOH M apMHUpaHK GeToH M
[MpaBunHuka © TEXHMYKMM MeEpamMa H YCIOBHMa 3a
NIpEHANpPErHYTH GETOH.

Y nperxoaHoM NOCTYNKy notpedHo je 00HUTH peuenTypy
3a Oeron xoju Tpeba na Oyae oTnopad Ha Mpas, on
oaropapajylie MHCTHTYyLMje pErHMCTPOBaHE 3a Ty BpPCTY
nocnopa. Y npojektuma Tpeda noceGHO HArMACHTH OHE
ENEMEHTE KOHCTPYKLUMJE KOI KOJUX CE 3axTesa M
oTnopHocT  OeToHa  mnpema  fAgjcTBY  Mmpaza. Y
oarosapajylium npunosuMa npojekta, Tpefa HamecTH
uppcTohie npu nNpHTHCKY - Mapke OETOHA, BPCTE YeJIHKa 1
apMatype W eBeHTyanHo  oarosapajyhy — mapky
OTNOPHOCTH GETOHA npeMa JIgjCTBY Mpasa MM Mpasa
COJH.

[pn ucnuTHBaKY OTNOPHOCTH GETOHA Ha JIEjCTBO Mpasa,
4yBpcTOfa NMPH MPUTHCK Y CMP3HYTHX OETOHCKHMX Tena
MOpa Jia M3HOCH Hajmame 75% on uspcTofie Kojy HMajy
HECMP3HYTA Te/la EBEHTYAIHE CTAPOCTH (ETANIOH).

qCTHpH JAaHa Npe MNO4YCTKAa MCIIMTHBAaHKA, CBa Téna Ce
cTas/bajy y soay temnepartype 20°C+2, koja Tpeba na je
HajMame 2 UM M3HAI FOPH:E NOBPIIHHE Tela.

83.1.7.

83.1.8.

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
shall necessarily be applied. Based on prior documented
tests, instead of the micro-aeration of these concretes, it is
allowed to apply their capillary densification. 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
additional requirement is that the value of a maximum
W/C factor shall not exceed 0.50. For concrete in pre-
stressed structures that shall not be aerated, the applicable
criterion is the one set out in the Rules on technical
measures and requirements for pre-stressed concrete.

Testing Concrete for Frost Resistance

The frost resistance of concrete shall be tested according
to SRPS U.M1.016/77. The grades for frost resistance of
concrete are M-50, M-100, 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 temperature +20°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 (MB).
When pretesting for the frost resistance of concrete, 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 non-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.
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ObasesHa HCNMTHBAbA Y  MPETXOAHOM  MOCTYMKY
oTnopHOCcTH OETOHA Ha JAEJCTBO Mpasa MOpajy ce 00aBuTH
KOA  OETOHCKHMX  KOMOBO3a, PACMNOHCKMX  MOCHHX
KOHCTPYKLHja M PHrona, Kao M KOJ ocTanux OeTOHCKMX
ofjexkara, YKONMKO ce 3a DETOHCKE pajoBe, OJHOCHO 3a
cnpasibate OeroHa, ynoTpeO/baBajy — HecTaHaapaHU
MHHEpANHU arperati (CBH IU/bYHKOBH Ca MPHCYCTBOM
podcHaLa, CBE BYIKAHCKE CTCHE Ca ca,z[pmajem cTaKna,
JOJOMHTH M ), y3 yuemnhe cutHux yecTHua oa 0.02 Mm.

HaBenena MCNMTHBaka ¥  MNPETXOJAHOM  MOCTYNKY
obaBpajy ce 3a OeTOHe KOHCTPYKLUMja M eleMeHara Kol
OHMX MYTHUX JEOHHLA THAE je MPHCYTaH MpoLec
cMp3aBakba ¥ Kpasikera of1 0 g0 20°C, 3atumM, ako je 6poj
LMKITYCa CMp3aBaiba M KpaB/beha roAuiimwe npexo 10,
HApoO4YHTO ¥y CpeivHaMa rac HMa BOAE H arpeCHMBHHX
marepuja (y BasAyxy. BOOM, TIY H NPH 3HMCKOM
OApKaBalby NyTa), I7Ie MPOjEKTaHT O THM YCIOBHMA MOpa
/1a BO/IM pavyHa NpH H3paaH npojexTa.

(QOaBe3Ha  KOHTPOJAHA  HMCIMTHBAKA  NMOCTOJAHOCTH
OeTOHCKMX Tena (KepHOBA) HA AgjCTBO Mpa3a BpLUE ce W
KoJ OETOHCKOT KOJIOBO3a. YKOIMKO Yy MHHEPATHOM
arperaty 3a 0OeToHcke pajoBe (OBO CE HE OJHOCH Ha
feToHCKe KONOBO3E M TPake, PacloHCKe KOHCTPYKLMje
MOCTOBA, PUIOJie W KaloTe TyHena) MMa mame ydemha
yectnua cuTHHjuX oa 0.02 mo 2.5 mm, Huje norpebhHo
HCMUTHBAH j& HA JEjCTBO Mpa3d, a YKOIHKO MMa BHINE 011
2.5% anu He Buie oa 4%, aa OM ce MHHEpaTHH arperatr
0100pno 3a ynotpedy HapeleHMX OCTOHCKMX pajoBa,
MOpa ce [0Ka3aTH MOCTOjaHOCT Ha JCJCTBO Mpasa THX
OeTOHCKMX ~ KOHCTpYKUMja ¥ enemeHara non  Beh
OMUCaHOM MOCTYIIKY.

8.3.1.8.1. McnuTheame otnopHocTH GeToHa Ha Mpa3 M oM

OtnopHocT GETOHA HA Mpa3 M CONM UCHHMTYjE Ce mpema
CPIIC-y Y.MI1.055. MuHAMaNHU KpUTWEpPHjYM je na
Mopa GHTH OTnopaH

8.3.1.9. BeTOH H3M0KEH arpeCHBHOM IEJCTBY BOJE MM TIA

BeToH KojH ce H3BOAH Y CPEIMHH H3NOKEHO] arpeCHBHOM
IejCTBY BOJE WM Tna, Tpeba /1a y cBeMy 10 KBAIUTETY
oaropapa 3axtesuMma u3 [IpaBMiHMKA © TEXHWMKUM
MepaMa M YCIOBHMA 3a MNpPOJeKTOBaErbe W H3BOhema
OETOHCKMX M apMUpaHOOETOHCKHX KOHCTPYKUMja v
CpeMHAMA M37I0HEHHM arpecHBHOM JIGjCTBY BOJE M Tia
(CPIIC V. M1.014 u ITpasunuuk BAB/87).

8.3.1.10.CTeneH arpecMBHOCTH BOJE H T/a Ha 6ETOH

CrerneH arpecHBHOCTH Bojle W T/1a Ha GeToH oapehyje ce
XEMMJCKHM MCIIMTHBAILEM BOJE M TNA Y CTPYHYHO] PajiHOj
OpraHM3aLMju PErucTpoBanoj 3a Ty aenartHoct. Jlegjerso
BOJIC Ha o0jekar Moxke Ja Oyjae noa npuTHcKoM oa 15 atv
H C Je[HOCTPAHUM XHAPOCTATCKMM MPHTHCKOM, ca
rpaaMjeHToM NpuTHeka BehuM of1 5, WTO je KpHTepHjyM
Ja 1 je ofjeKar noj MpHTHCKOM BOJE HITH HE.

Mandatory pre-tests for the frost resistance of concrete
shall be conducted for concrete pavements, bridge span
structures and gutters, 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 from 0 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 performed 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

83.1.9.

The frost and salt resistance of concrete shall be tested
according to SRPS U.M1.055. A minimum requirement is
that it shall be resistant.

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 U, M1.014 and PBAB/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 qualified 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.
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8.3.1.11.¥30pkoBame BomE §.3.1.11. Water sampling

Y3opke Boje Kkoja ce INajke Ha MCMHTHBake, Tpeba
y3MMatu npu Temneparypu Bome om 0°C mo +25°C.
Ykomuko Temmepartypa Boje NpH Y3HUMaky y3opaka Huje
y HaBeleHMMa rpanuuama, oBo Tpeba nocebHo
HarnacHTH.

8.3.1.12.Tloka3zare/bH arpecHBHOI 1€]CTBA BOJE M Ta

INoka3sare/mn arpecuBHOT ACjCTRA BOJE M TJIA, NPONMCAHH
INpapunnukoM Hasenenum y Tauku 8.3.1.9., ognoce ce Ha
0eTOH Cchnpap/keH OJl NOPTNAHI-UEMEHTA, C J0JATKOM
NyuojiaHa MAM  3rype, OJHOCHO Oj  CHELMjaTHOr
NopTAaHA-LEMEHTa Koju mocie 28 naHa ouspmhaearha
Mol  HOPMAMHWM  YCHOBMMAa  MMa  [IPONMCAHY
BOJIOHEMPOITYCHOCT.

8.3.1.13.0cHOBHH 0O/IHLM arPECHBHOT J€jCTBA BOJIE HA DETOH Cy:

1. ommTa KMCENMHCKa arpecHBHOCT, Koja ce oxapebyje
KOHLICHTPALMjOM KMCENHHA, 0JHOCHO BeinuuHoM pH
BPEJIHOCTH;

2. yribeHO-KHMCENa arpecHBHOCT Koja ce oapelyje
KOHLEHTPALMjoM Clodo/He YribeHe KHMCEe/IHHE, NpH
4EMY CE Y3MMa Y 003Mp canpikaj kanulujyma, Xiopuia
u cyndara, kao W kapOoHaTHa TBpaoha;

3. wM3nyxuBame, Koje ce oapeljyje  BenMuMHOM
XuapoKapOOHATHE ANKATHOCTH,

4. cyndartua  arpecHBHOCT, Koja ce  oxpelyje
KOHUEHTpauMjom cyadara, nMpH ueMy ce y3uma y
003up canpiaj xaopuaa;

5. MarHesMjyMcka arpecHBHOCT, Koja ce ozapehyje
KOHLUEHTPAlMjOM jOHA MarHe3Wjyma 3aBHCHO O]
cajapxkaja joHa cyndara;

6. aMOHMjyMCKa arpecHBHOCT, Koja ce oapehyje
campKajeM joHa AMOHHjYMa,

7. ankanHa ~ arpecMBHOCT  Koja  ce  ozpehyje
KOHLEHTPALM]OM alKalunja.

8.3.1.14.beToH M3N0MKEH arpecHBHOM JIE|CTBY BOJE M T1a

beTon u3noKeH arpecHBHOM NI€JCTBY BOJIE W TJIA CIIPAB/ba
ce ca oarosapajyiuM LIEMEHTOM M arperaTtoM, ¢ THM Ja
HakoH 28 gnaHa  Hopmansor ouspwhaBama HMa
BOJOHENPOMYCHOCT Koja oAroeapa cnenehem
koeduumjeHty duntpaunje 8.10 um/cen K=26.10 um/cen.

BonoHenponycHocT ce MCIHTYje Y CTPY4HO] paiHoj
OpraHu3alMjy PErucTPOBAHO] 3a JENATHOCT MCIMTHRAA
Marepujana u KoHCTpykumja, npema CPIIC V. M1.015/78,
a BPIIM Ce Ha LMWJIMHApUMA npeunuka 15 oM, Bucuue 15
uM M muode aum.20x20x15 oM koju ce 8 wacoea
H3@KY JEJCTBY BOJAE MOJA MPHTHCKOM 1 atm, a 3atum §
4acoBA M3NAKY JICjCTRBY BOJIE M0/ NPHTHCKOM 2 aTM.

Water samples to be sent for testing shall be taken at
water temperature of 0°C to +25°C. If the temperature of
water during sampling is not within the stated range, this
should be stressed in particular.

8.3.1.12. Indicators of aggressive actions of water and soil

The indicators of aggressive actions of water and soil, as
set out in the Rules specified under 8.3.1.9 relate to
concrete mixed with Portland cement, with the addition of
pozzolane or slag, or with special Portland cement that
has a required water impermeability after 28-day setting
under normal conditions.

8.3.1.13. Basic forms of aggressive action of water on concrete are:

1. General acidic aggressiveness determined over the
concentration of acids, i.e. pH value;

2. Carbon-acidic aggressiveness, determined over the
concentration of free carbonic acid, taking into
account the content of calcium, chlorides, and
sulphates, as well as carbonate hardness;

3. Leaching, determined by the value of hydro carbonate
alkalinity;

4. Sulphate aggressiveness, determined by the
concentration of sulphates, 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.

8.3.1.14.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 coefficient of
permeability 8.10 cm/sec K=26.10 cm/sec.

Water impermeability shall be tested by a qualified
company registered for the testing of materials and
constructions, according to SRPS U.M1.015/78, on
cylinders, 15 cm in diameter, 15 cm high, or plates,
20x20x15 cm, 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.
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Mapke BogoHenponycTbHBocTH OeToHa cy: b-2, b-4, B-6,
b-8, b-12, npn uemy Opojere 2, 4, 6, 8§ u 12 o3nauasajy
nputhcke y bapuma, koje GetoH (DeToHcka Tena) Mopa aa
3a10BOJbM  mpema  onpeabama  cranmapma CPIIC
Y.M1.015/78.

Ha ocHory jaTux nokasate/pa arpeCMBHOCTH BOJE M TIa,
Oupa ce ueMeHT KojuM ce obe3belyje TpajHocT Getona. V'
ciyyajy Ja je  cpellMHa  Beoma arpecuBHa Tpeba
NpeiBUIETH Mepe 3amTHTe OeToHa y BHIY NpeMasa.
MuHHMAHA KOJTHUMHA LeMeHTa Ha 1 M° roToror GeToHa
je 350 kunorpama.

VKONHKO arperar KOjH ce KOPHCTH 3a OCTOH, H3JIOXeH
ANKANTHOM AarpecMBHOM [IGjCTBY BOAE M T4, CANPKM
aMop(hHOr CHIHUMjyMa (onan, KalleaoH, HepT), Mopa ce
00aBe3HO MCMHTATH HEroBa MOTEHLM|ANTHA ANKATHO-
cunukatHa peakumja, npema CPIIC  B.B8.056/81.
YKOIMKO je OSTOH H3/IOKEH MOBPEMEHO HIH CTATHOM
KOHTAKTY Ca BOJOM HIIH BI&KHUM TIOM, a CTIpaB/beH je ca
LIEMEHTOM BHMCOKOr caipikaja ankandja (Ha20 + K20),
obape3sno Tpeba WCAWTATH MOTEHLUMJAIHO AJIKATHO-
cunukatHy (CPIIC B.58.056) u noTeHuMjanHo ankamHo-
kapboHaTHy (ACTM 11-586) peakTHRHOCT.

3a cnpapbame OETOHA M3NOMKEHOT arpecHBHOM [IEjCTBY
Bogc M Tna Tpeba YCBOJMTH MHHUMAIHO TOTpeOHY
KONHYMHY BOAe 3a gobujame notpedbue uepcrohe,
YrpajUbHBOCTH M BOAOHenpomycHocTd, a oapehyje ce
€KCMEPUMEHTATHHM ITyTEM.

Ceewe yrpabexn Geton v npedabpHKOBaHU eNEMEHTH Y
arpecMBHO]  CPeIMHH TpH  HOPMATHHM  YCIIOBHMA
oyppwhasama He cmejy aohu y J0AHp C© BOMOM Y
nepuoay on Hajmame 14 naHa on nana yrpahusamwa, a
HajMarse 21 jaH ako ce 3a OETOH KOPHCTE MYLONAHCKH
LEMEHTH.

Kon apmupasor ©OeToHa y arpecMBHOj CpeaMHH
MHHHManHa Ae0/BEHHA 3alTHTHOr clloja apMatype Tpeba
Aa je 5.0 um, ¢ THM 1a NoBpIIHHA Oy/Ie WITO 3aTBOPEHH]A,
0e3 omTpHX MBMUA, Tj. ca 3200/bebEM MHHMMAITHOT
paaujyca 5.0 um.

Y npojekTy GeToHa MM Y HHBECTHLHOHO-TEXHHUYKO]
JOKYMEHTAlUMjKH 32 ofjeKkTe 4YMjM Ce MOjeaMHH JAENOBH
Hasa3e y arpecHBHO] CPEIHHM MOPAjy CE AaTH Mojall o
arpecHBHOCTH BOJE M T/, BPCTH YCBOJEHOI LIEMEHTA,
arperatra u B/ll-dpaxtopa, o Hesn OeroHa, creneHy
BOJOHENPONYCHOCTH, Ha4uHy obe3behema
BOJIOHENPONYCHOCTH, JOMYHCKO] MEPH 3aLITHTE, HAYHHY
KOHTPONIE KBAJIMTETa MW3BEJEHMX panoBa W JPYroM, Y
ceemy npema [Ipasunuuky BAB-a/87 u3 Tauke 8.3.1.9.

8.3.1.15. ¥nujame Boae

Ynujawe Boae OETOHA KOJIOBO3HE KOHCTPYKLHje M OeToHA
3a MpelHANpEerHyTe KOHCTPYKLHMjE CME Ja H3HOCH
uajsuwe 1.3% on mace Gerona.

The grades of water impermeability of concrete are: B-2,
B-4, B-6, B-8, B-12, where the numbers 2, 4, 6, 8, and 12
indicate pressures in bars that concrete (test specimens)
shall meet according to SRPS U.M1.015/78.

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 1 m® 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, chalcedony, chert), its potential alkali-
silicate reaction shall be tested according to SRPS
B.B8.056/81. If concrete is exposed to occasional or
permanent contact with water or damp soil, and is mixed
with cement of a high alkali content (Na;O + K;0), the
potential alkali-silicate (SRPS B.B8.056) and potential
alkali-carbonate (ASTM C-586) reactivity shall be tested.

For mixing concrete exposed to aggressive actions of
water and soil, it is necessary to adopt a minimum amount
of water needed to obtain the required strength,
castability, and water impermeability, as determined
experimentally.

Fresh cast concrete and prefabricated elements in an
aggressive environment under normal conditions of
hardening, shall not come into contact with water for at
least 14 days from the date of placement, 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 cm, with the surface as
enclosed as possible, without any sharp edges, i.e. with
rounding of a minimum radius of 5.0 cm.

The concrete design, or investment/technical documents
for structures whose particular parts are in an aggressive
environment, shall give data on the aggressiveness of
water and soil, types of adopted cement, aggregate, and
W/C factor, curing of concrete, degree of water
impermeability, =~ method for  ensuring  water
impermeability, additional protective measures, methods
for control of quality of performed works, and other, full
as specified in PBAB/87 from Sub-Section 8.3.1.9.

8.3.1.15.Water Absorption

Water absorption of concrete in pavement structure and
pre-stressed constructions shall not be more than 1.3% of
concrete mass.
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8.3.1.16.Canp:xaj yecTHua Marnx 04 0.25 MM 8.3.1.16.Content of particles smaller than 0.25 mm in size

832

YKyIHa KOJIHYHHA LEMEHTA M 3pHA arperara CHTHHUHX 01
0.25 mm 3a beton kareropuje B-11 He Moske OuTH Mama o
BPEIHOCTH MPHKa3aHUX Y Tabnuuum 8.

Tabnuua 8
Hajpeha paxuuja arperata (mm)  Hajmama YKYNHa

KONMYHHA UEMEHTa U YecTHua 0 0.25 mu (kr/m’ GeToua)

4 8 500
8 16 425
16 32 350
32 63 300

3axTeBM NMPH NPOH3BOAILY DETOHA

83.2.1. Ilpojextoame detoHa knace b-11 u Getona 3a Tpancnopr

8.3.2.1.1.0nwre

[lpe mouerka npouseoawe Oerona xnace bB-11
TpaHcrmopTHux Oetona, notpefHo je jaa oenamheHa
MHCTHTYLMjA, PAYYHCKM H GKCNIEPHMEHTATIHO, MPOjeKTyje
HUXOB cactas, npH 4emy Tpeda BOJAMTH pauyHa o
oapeheHuM 0coOHHAMA OCHOBHHX KOMIIOHEHTH Koje fie ce
ynotpeO/saraTi 3a npoussomwy Oetona. Bama pomurn
pauyna o moryhiHocTH yrpaljuBama, Koja je npe ceera,
oapeheHa CTeNeHoM KOH3UCTEHLME W MAKCHMAIHHM
NPeYHHKOM 3pHA arperara,

83.2.1.2. McnuTHBaka y BE3M C NIPOJEKTOBAMEM

Hcnutupawa y Be3d ¢ NpojeKTOBameM MOTpedHO je
NOYETH Y POKY Koju omoryhyje noGujame norpefHHX
pesynTara O KapakTepHCTHKama OeToHa koju he ce
YIpajuTy, ¢ THM [a, MOpPea [0Ka3a O KBAIMTETY OeToHa
NpH KEroBoj crapocT oa 28 naHa, Mopa M0CTOjaTH H
J0Ka3 O KBAnMTETY OETOHA 3a cTapocT DeToHa MpH Kojoj
Ce KOHCTPYKUHM|E M ENEeMEHTH NpPEeIHANpexky, W TO Ha
Y30pLUMMa KOjH CE YYBajy Y MCTOM YCIOBY Y KOjUMa ce
Hanasu M KOHCTpYKUMja W enemeHtd. [lopea oGaeesHor
ZoKa3a o KBanutery OeToHa mpH crapocTH o 28 naHa,
HHje 0 DaBE3HO, Al Ce& MOKE YKOMHKO je TO noTpebHo,
CNPOBECTH M I0Ka3HBaHE KBanutera OeToHa HakoH 7 u 90
JlaHa.

Cea wucnuTHBaka wmopajy ma Oyay M3BpIIEHa Ha
3a/I0BOJbCTBO  HAJ30pPHOr OpraHa ¥ CBM  pPe3yiTaTH
I0JIHETH HAI30PHOM OPraHy Ha 0/100peHhe.

8.3.2.1.3. Peuentypa 3a npojekToBany HETOHCKY MEIIABHHY

Peuentypa 3a
CajipikH:

MPOjeKTOBaHy OCTOHCKY MellaBHHY

. yBepeme 0 MCIUTHBAKLY arperara,

2. yBepeme 0 HCIIMTHBAKY BE3HBA,

832

832.1.

The total amount of cement and aggregate grains smaller
than 0.25 mm for B-II concretes shall not be below the
values given in Table 8.

Table 8

The largest aggregate fraction (mm) The  lowest
total amount of cement and particles of 0.25 mm in size
(kg/m3 of concrete)

4 8 500

8 16 425

16 32 350
32 63 300

Requirements in Production of Concrete

Designing B-II concretes and concretes for transport

§.3.2.1.1. General

Before starting the production of B-II 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. It is necessary to take care of the castability of
concrete, which is primarily determined by the degree of
consistency, and a maximum diameter of aggregate
grains.

8.3.2.1.2. Design-Related Tests

Design-related 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 quality 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 construction 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 quality 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
approval of the Engineer.

8.3.2.1.3. Concrete Mix Design

The concrete mix design shall contain:

1. Aggregate test certificate

2. Binder test certificate
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3.  yBepeme 0 HCIIMTHBAY BOJIE,
4. yBepeme 0 HCIHTHBAY Jojaraka OeToHy,

5. MpOjEeKTOBaHY IPaHYJIOMETPHjCKY KPHBY MHHEpasHe
MeLlaBHHE,

6. aHanu3zy  BojoueMeHTHOr  (hakTopa, Kao M
NpojeKTORaHY KOH3MCTEHLIHjY OeTOHA,

7. yuwewhe MMHEpaNHOr arperara, NojeAMHUX (paximja,
LEMEHTA, J04aTKa M Boje 3a 1 M3 DeToua,

8. yuewhe MHHepanHOT arperara, nojeaMHuX Qpaxija,
LEMEHTa, JI0JIaTKa M BOJE 3a jelaH MELIYHI, ¥
3aBMCHOCTH 0] KanaluTeTa MEIanmiIe,

9. pe3ynTare MCNMTHBAMKA CMPAB/LEHMX KOLIKH 32 CBAKY
saxtepany Mb, yxmyuyjylin B ocTana HCnuTHRama
0eToHa aKO Ce TO 3aXTeRa NPOJEKTOM,

10. KOHTPOJNY MEPHMX MHCTpyMEHaTa Ha OETOHCKOM
MOroHy (Memanuuu), OJHOCHO KOHTpONY Bara H
Bogomepa; obasma ce npema CPIIC Y.MI1.050,
yCBajame MEIIABHHE 33 | MEIYHI Ha MewaiHuM,

TO 3a:

®  IIEMEHT,
e BOMY,

e  arperar:

IPaHyIOMETPH]CKH CacTas,
nosaka no dpakuujama,

yectuue o1 0.09 MM y bpakuujm v

uectnie o1 0.063 MM v pakumjn arperara,

®  KOH3HCTEHUMja DeToHa.

8.3.2.2. Ycnosu pagay oKBUPY OETOHCKHX MOrOHa

§.3.2.2.1. OnpeM/beHOCT BETOHCKOT MOTOHA

Onpem/BLEHOCT W pagHH MpouecH OETOHCKOr NOroHa
MOpajy OCHMIypaTH TP@KEHHM CTENeH XOMOIE€HOCTH
ocofuna ceexker yrpaheHor u rotoBor OeToHa, a rpema
CPIIC ¥Y.M1.050 n CPIIC ¥ M1.051.

8.3.2.2.2. TepMHYKH NpopadyH NpH HUCKHM TEMIEPATYpaMa

Yrkonuko ce OeToOHHMpa NPH HHUCKHM TeMIeparypama,
mopa OuTH ocurypana MoryhHOCT TeMIepHpama CBeiKer
0OeToHa, OJHOCHO IBETOBHX OAroBapajyiux KOMMOHEHTH
(Boja-arperar) Ha TpakeHy TeMneparypy. Y okBupy pana
GeToHCKOr roroHa Mopa aa Oyie ocurypaHa moryfiiHocT
omropapajyfie samture cBexer OeroHa 3a  Bpeme
MaHUMynucawa ¥ yrpaljupama, kao u yrpaljeHor detona u
OeTona 3a Bpeme ouppmhiaBama on armochepckux
yruuaja. TepMHyKkd npopauyH Mopa jna Oye NpoBeeH ¢
003MpOM Ha KalOpH4YHA CBOjCTBA KOMIMOHEHTH OeToHa,
onnara M CrHoJbHHX TeMMepaTypa W Ha TEMMOEpaTypy
cBelker DeToHa KojH ce yrpahyje.

3. Water test certificate
4. Concrete admixtures test certificate

5. Designed grain 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 1 m3 of concrete,

8. Proportion of mineral aggregate, particular fractions,
cement, admixture, and water for one batch,
depending on the capacity of mixer.

9. Results of tests on test cubes for each required grade
of concrete (MB), including other tests of concrete, if
so required in the design.

10. Control of measuring instruments in the concrete
plant (mixer), i.e. control of scales and water gauges,
performed according to SRPS U.M1.050; adoption of
a mix for 1 batch in the mixer, namely for:

e (Cement,
s  Water,
e Aggregate:
Granulometric 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.

8.3.2.2. Working Condition in Concrete Plants

8.3.2.2.1. Equipment in Concrete Plant

The equipment and working processes in a concrete plant
shall ensure the required degree of homogeneity in the
properties of fresh cast and prefabricated concrete,
according to SRPS U.M1.050 and SRPS U.M1.051.

8.3.2.2.2. Thermal Calculations at Low Temperatures

If concreting is performed at low temperatures, the
possibility 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, forms, and ambient temperatures, and the
temperature of fresh concrete that is being placed.
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8.3.2.2.3. Bpeme maHunynaumje

Tpajare MaHunynauyje U TPAHCHIOPTA CBEXeEr OeToHa, Tj.
BPEME OJ1 HeroBe Npunpeme 1o yrpafjupama, yCIoB/bEHO
j€ KpHTEpHjyMOM J1a y TOM Bpemeny He cme gohu mo
NPOMEHE KOH3MCTEHUMje. YOIuTe, BaHKH MpaBuno aa
Tpajame MaHMMyJIaLHje M TPaHCNOpTa HHje ayxke ona |
cara, Oacryname oA Te rpanuue Moryha cy Ha OcHBY
JIOKA3aHOT EKCMEPHMEHTAITHOT MOCTYIIKA, HIH yroTpeboM
"yenopuBada" - JI0flaTKa KOjM  yCIopaBa  Mpolec
XUApaTaumje LUeMeHTa.

8.3.2.2 4. Jlo3so/eeHa BUCHHA COBOAHOT naaa

Jlo3poibeHa BHCHHA c1000AHOr Naja cBexer 0ETOHA W
BUCHHA NIEBKA 33 UCMYIUTae GeToHA NPH CHNaky 3aBHCE
o/ cacrasa OetoHa, a u3Bohay HX Mopa OpeaHTH 3a
CBakK cny4aj nocedHO, TAKO Ja je HMCK/bYy4YeHA CBaka
rpaBMTalliOHa cerperaudja Oertona. Yomwte, BUCHHA
cnoBoxHor nana ceexer OeToHa He cme OuTH Behaoa 1 M.

8.3.2.2.5. Oapskapare CYI0BA 32 MPHjEM CBEKEr DETOHA

[Mocne cBakor NMyHerba W NPaKHEHLa CYJ0Ba ¢ DETOHOM,
cynosu Mopajy Ouru no6po ounmhenn. Tlpu ynotpedu
CYIOBa KOjM €& KOHTHHYHPAHO [yHe (HNp. KOX
"npenazHux”  cunoca), norpebHo  je  moceOHHUM
onrosapajyiuM HaYMHOM CIPEHUTH 3AIPiKABABE CTapor
feToHa Ha 3U10BUMA CYJa.

8.3.2.2.6. benu u o6ojenu GeToHn

8323,

Benu u o0ojeHn GeroHu Mopajy OMTH CHpeMIbeHH
nocebHo y OETOHCKMM MOrOHHMAa KOjM ¢y ojroBapajyhe
ONMpeM/LEHH M CHAOIEBEHH 3a Ty CBPXY.3a MaHUNyIaLu|y
1 TpaHcnopt Oenux M obojennx OeroHa obapesHoje
ynotpebutH  nocefHO MpUNpEeMbEHE M OCHTYpaHe
onpeme. 3a o0ojene  OeroHe  MO3BOBEHO  je
ynoTpeG/baBaTH CamO NOCTOjaHe W 3a LIEMEHTHHM KaMeH
OIHOCHO DETOH HEWKOEHBE Doje.

Ynotpeba nonatka OeToHy

Jla 6u ce nobommane oco0MHE CBexEr W O4YBpCIOr
Oetona, Tpeba ymoTpeburn gogatke OETOHY, Ipema
CPIIC ¥Y.M1.034.

8.3.2.3.1. 'naBHe BpcTe goaaTaka GETOHY W HHXOBA PUMEHA

Yomure, 3a npuMeHy aonase y 063up cnenchu gogaum:

NIacTHPHKATOPH,

—  aepamTH,

—  J0Aau 3a OCTOHHpaE NPH HIDKHM TEMIIepaTypamMa,
—  arymhdeauy (npUMapHO KanuiapHH 3rymhineadn),
—  yOp3usaum,

—  peTtapjepu (ycnopusaum),

8.3.2.2.3. Handling Time

The duration of fresh concrete handling 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 1 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.

8.3.2.2.4. Allowed Drop Height

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 gravity. In general, the drop height of fresh
concrete shall not be over 1 m.

8.3.2.2.5. Maintenance of vessels for fresh concrete

After every filling and emptying, 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

8323

White and coloured concretes shall be mixed 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.

Use of Admixtures for Concrete

In order to improve properties of fresh and hardened
concrete, it is necessary to use admixtures for concrete,
according to SRPS U.M1.034,

8.3.2.3.1. Major Types of Admixtures for Concrete and Their Use

In general, the following admixtures may be used:
—  Plasticizers,

—  Air entrainers,

—  Additives for concreting at lower temperatures,
—  Thickeners (primarily capillary thickeners),

- Accelerators,

—  Retarders,
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—  cpeacTro 3a Oojerse cBexer OeToHa,

—  WHXMOMTODH, OJHOCHO CpeicTBa 3a  3alUTHTY
apMaTtype ojl Kopo3uje,

— MOBPIUMHCKA 3aIUTHTA CBEHKE HBGCTGHHpaHHX berona
(DETOHCKH KOJIOBO3).

Mory ce ynotpeO/baBaTH camM0 NPETXOAHO MCIHTaHM
nopaun Gerony npema CPIIC Y.MI1.035, kao u pamm
u3bopa nonaraka OetoHy ca oapeljeHum arperatoMm M
uemenrtom npema CPTIC ¥.M1.037.

[loTpebuo je ucnurath yTuuaj ynorpeGibeHHUX [101aTaKa
Ha ocobuHe OeroHa, npema CPIIC
Y.M1.036.Takohe,noTpedno je HCIHTATH YTHLEA] JOJATKA
OeTOHY Ha UeMEeHTHY nacty M Mmantep,nmpema CPIIC
YM1.038, ka0 M yTHU3] J0JaTKa Ha KOPO3H]Y
apmarype,npema CPTIC Y. M1.044.

Jonaum ce mopajy npeuusHo aozuparu, ®abpuxe deroHa
Mopajy OWMTH OmpeM/beHE HanpaBama 3a HMCTOBPEMEHO
Jl03Mparse JBejy padyiMMMTHX BpeTa aoxarka Jlomaum ce,
yonuiTe, 103Mpajy y paspeheHoM cramy y TroTOBOM
ceekem OETOHY M Y BOJIH 3a CpaB/bame OeToHA.

Ypehaju 3a MaHUMyNAlK]y M J03Hpatke J0JaTaka Mopajy
OMTH OTNOPHH HA KOPO3UBHE YTHLIAje 10IATAKA.

Jlopaum Koju cy chpaeB/keHH 01 (HHO MJIEBEHHMX
MHHEPAIHUX MaTepujana (KaMeHo OpallHO MIN CIIMYHO),
0]1 MaTepHjana ¢ KONOMIHUM H XHApohoOHMM CBOjCTEMMA
(DeTOHHTH, MIIeBeHH napadHH UTIL.), HE TPETHPAJY Ce Kao
jgojauy  Oerony. Cpa HapeleHa MCIMTHBaWma Y
NPETXOJHOM MOCTYNKY, 00aB/ka MHCTHTYIHja onamhena
3a TY BPCTY MOCTORA.

Cpa wenurvBaka Mopajy ga Oyay  u3BpmeHa Ha
34/10BO/bCTBO  HAO30PHOI OpraHa W CBH PE3yNTaTh
MOJHETH HAA30PHOM OpraHy Ha 0l00peHhe.

§.3.23.2. CrieujanHu ycioBM 3a MUKpO-aepupame betona

3a nopehame BOJOHENPONYCHOCTH, OTMOPHOCTH TNPOTHB
CMp3aBaiba-0JMp3aBarka M MNPOTHE YTHUAja CcONlW, 3a
onpehene OeroHe, a of0ape3Ho 3a OETOHE KOMOBO3HE
KOHCTPYKLH]E, MPHMERY]E CE BEIITAYKO MHKPOAepHpakse,
VKO/MMKO TO HHje HAaZoKHalEHO BEIITAYKHM XEMHjCKO-
MHHEPATOLIKHM KanunapHuM 3rpywhasase,

Canpixaj W CTPYKTYpa MHKPONOpa y TOTOBOM OETOHY
MOpa Jla 0/IroBapa NponHCHMA KPHTEPHjYMHUMA,

Josupame w3abpaHor, TeCTHpaHOr aepadTa, u3sohau
naxbUee  oapelyje, ¥3 MNpPeTXONHH MCOMTAH CBAKH

NOje/IHHH  cacTaB ceeyker OetoHa. Y ceum  (azama

no3dpare  aepaHara  Mopa Jaa  Oyae  NpeumsHo,
HENpPeKHIHO, KOMMYHWHCKH KOHTponucaHo, npema CPIIC
Y.M1.031.

—  Colouring agents for fresh concrete,

— Inhibitors, ie. agents for the protection of
reinforcement steel against corrosion,

—  Surface protection of fresh cast concrete (concrete
pavement).

It is allowed to use only pre-tested admixtures for
concrete according to SRPS U.M1.035, as well as for the
selection of admixtures for concrete with a certain
aggregate and cement according to SRPS U.M1.037.

It is necessary to check the impact of used admixtures on
the properties of concrete, according to SRPS U.M1.036.
Furthermore, it is also necessary to check the impact of
admixtures to concrete on cement paste and mortar,
according to SRPS UMI1.038, and the impact of
admixtures on the corrosion of reinforcement steel,
according to SRPS U.M1.044.

Admixtures shall be batched precisely. Concrete plants
shall be equipped with devices for simultaneous batching
of two different types 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 finely ground mineral materials
(rock flour 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 be completed to the satisfaction of the
Engineer and all results shall be submitted for the
approval of the Engineer.

8.3.2.3.2. Special Requirements for Micro-Aeration of 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 batching of air entrainers shall be precise, continuous,
controlled in quantity, according to SRPS UM1.031.
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833.1.

3a NOCTUIHYTH CalpiXKa] MUKPONOpa Yy cBexeMm OeToHy v
(hasu ’meroBor crpasbama, NOTPebHO je, NMpH HHaue
jelHaKo NO3MPAHOM AEPaHTY, Y3UMaTH y o03up cnenehe
thakTope:

= BpCTY M Cacrtap MHHCPATHOr arperara, ofnuK u
MOBPUIMHCKA CBOjCTBA H:ETOBHX 3pHA H KOTHYHHY
3pHa ucnon 0.25 mm;

= KOMHYHHY M BpCTY LEMEHTA, HApO4YHTO CacTtas
3pHaABOCTH. 00nuK u MOBPIIHHCKO CBDjCTBO 3pHa;

—  KOH3MCTEHLH]y CBeKer DeToHa;

—  BpPEME H HAYWH MElllamka cBexer OeToHa;

—  TeMIEepaTypy ceexer GeToHa.

TexHONOIWIKK je MEpojaBaH caupikaj MHKponopa y

ceememM OeToHY, a oHOCH ce Ha yrpahieHo crame.3aro je

noTpefHO OJAPEAMTH Ccampikaj MHKpPOMNOpa Y CBEKEM

65’[‘0}{)’ HEMOCPEIHO NOCTE CNpaR/kaia,Cca YKBYYHBAHCM

yTHLZja Ha4YWHA M Tpajala MaHWMyNalWje ¥ Ha4yuHa
yrpaljupama, HapOYHTO CHare M Tpajawa BUOpHparba.

Cappixaj  Basayxa  (MMKpOMOPO3HOCTH) Mopa  ce
KOHTPOMWCATH M OLIGHHTH, Kako HAa NadopaTropHjCKUM
y3opuuma Ha GEeTOHCKOM [OrOHY Tako M Ha y3opuuma
y3eth Ha Jauuy wmecta ca ofjexra, npema CPIIC
V.MI1.031.

LlemMeHTHH ManTep

Kopucre ce 1Be OCHOBHE BpCTE LEMEHTHOr ManTepa,
npemMa HaMeHH:

- LIEMEHTHH MaJITep 3a 3HAake H

- UEMEHTHH MAJITEP 33 MAITEPUCALE.

LlemeHTHM ManTepu cnpaB/bajy ce O LIEMEHTA, Mecka K
BOJIE.

]_IEMeH.THH MANTEp 3a 3MJahC

Ipema koH3WUCTEHUMjHM, ynoTpeOibaBajy ce IBe BpCTe
LEMEHTHOT MaJITepa 3a 3u/Iame:

= TEHHH MaITED H

= NNMACcTHYHH MANTEp.

8.3.3.1.1. Ycnosu KpalHTeTa MATEPHjAIN 3a CIPABIbABE ManTepa

34 3u0amke

LleMeHT KOjM Cy:KM 33 CHOpaBbame Manrepa Mopa ja
oarosapa yeaosuma ksanurera u3 CPIIC BI[1.011 u
CPIIC B.111.012 (nornaeme 8.4.1.2, OBMX TEXHHUYKHX
yCnosa).

833.1

For the achieved content of micro-pores in fresh concrete,
in the mixing phase, it is necessary to take into account
the factors listed 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;

—  Temperature 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 determine the content of micro-pores in fresh
concrete immediately after mixing, while including the
impact of the method 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 U.M1.031.

Cement Mortar

Two basic types of cement mortar are used, according to
their intended use:

- Masonry cement mortar, and

- Plastering cement mortar.

Cement mortars shall be made of cement, sand, and water.

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 serves for mixing mortar shall meet the
quality requirements set out in SRPS B.C1.011 and SRPS
B.C1.012 (Sub-Section 84,12 of these Technical
Specifications).
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INecax 3a ManTEpe MOKE OMTH:

- mecak M3 peka (peuHH), CrpyuaoBa v NMECKOBHUTHX TEpeHa
(MajaaHcKH),

= JIPOSJLCH}{ necak 04 KBATHTETHOr 4BPCTOI KaMeHOT

marepujana.

VYenoey KpanuTeTa 3a MeEcak 3a Cripap/bakke ManTcpa 3a
sunare nponucanu ¢y CPTIC Y. M2.010.

YenoBH KBANMTETA 34 MECaK 3a Clpap/baike ManTepa 3a
3HOAHE

Penuu 6poj

KapakTepHCTHKa KBATHTETa Ycnoeu Keanureta

A. Cajpskaj IITETHUX cacTojaka:
(v mpoueHTHMa Mace)

1. ranxe y rpomyibHuama (npeko 0.5 um3):
38 PEUHH MECAK ...ov.vvevevieveriiniereiescasresnsessenieneeens 170
38 MAJOAAHCKH MECAK ....oevveeenecvcrircinineieesrienns 1.3%0

2. CUTHE HECTHLE KOje NpoJiase Kpo3 CHTO
oreopa okaua 0.090mm (MOKpO cejarse)............... 10%

3. yecruue penuyuHe uermog 0.02 MM ... 2%

4. OPraHcKe MATEPHE ........coccrvrrurrereennenon. MAKC 0.01%

5.  CYCNEHAOBAHE MATEPHIE .....c..ccovvrvnvernnnnn.n. MAKC 0.3%
6.  YKYIHH CyMnop, u3pakeH kao SO3 ... makc 1%
7. XJOPHIW, HHTPATH, HHTPHTH...................... MAKC 0.1%

B. ['panynomeTtpujckH cacTae necka Tpeba aa je cnesehin:

Oteop cuta Ipona3s kpo3 cHTO
NPUPOIHH IpodBEHH
necak (%) necak (%)

4 100 100

2 70— 100 70 - 100

1 48 — 88 45-90
0.5 26 - 57 30-57
025 10 -26 16 -37
0.09 0-10 0-10

MeTtoe MCMHTHBAWKA MOjEAMHHX  CBOjCTBA  MecKa
nponucade cy CPTIC ¥.M8.002.

Bona, koja M3 LeHTpanHor Bojosoja nujahe Boje Moke
ce ynoTpeOHTH 3a Crpaebarbe Manrepa 0e3 MpeTXoaHHX
WcnHTHBaka. Boja npyror nopekna Moxe ga ce yrnorpedn
ako oarosapa ycnoeuma ksanurera w3 CPIIC ¥V.M1.058,
HITO CE A0KA3yje MPETXOAHUM HCITHTHBAI:EM.

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 U.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)

1. Clay balls (over 0.5 cm3):

Forsver-gand......oommmnsssiianansslY

For quarty sand ......oaasisnnnimmiugneas 1:5%
2. Fine particles passing through

0.090mm sieve (wet Sieving) .............c.cccocceceeee. 10%
3. Particles under 0.02 mm in size .........ccooooeecenn. 2%
4. Organic Matter. ... max 0.01%
5. Suspended matter............c.cccoooorvrnnrrerennenn. max 0.3%
6. Total sulphur, expressed as SO3 .................... max 1%
7. Chlorides, nitrates, nitrites ........................ max 0.1%

B.Granulometric composition of sand shall be as follows:

Mesh Passing through sieve

natural sand (%)  crushed sand (%)

4 100 100
2 70 -100 70 - 100

1 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 U.M8.002.

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 U.M1.058, which is proven by pre-testing.
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8.3.3.1.2.YcnoBu KBATHTETA 3a LEMEHTHH MATTED 3a 3HIAMBE

Yenoen  keanuTera mMantepa nponucawu cy CPIIC
Y.M2.010.

8.3.3.1.3 KoHcucTeHlMja cBexker mainrepa

KonzncTenumja cBeker wsantepa Mopa OMTH mpema
cneneliuM BpeIHOCTHMA:

Bpcra manrepa Pacnpoctupame koHyca (MM)

Teunn Mantep npeko 180

TTnacTuyHn Mantep on 130 no 180

Konsucrenumja ce oapeljyje npema metomm y CPIIC
B.118.023.

8.3.3.1.4 Yspcroha mantepa

8.3.3.1.2. Quality requirements for masonry cement mortar

Quality requirements for mortar are set out in SRPS
U.M2.010.

8.3.3.1.3.Consistency of fresh of mortar

Consistency of fresh of mortar shall be according to the
following values:

Type of mortar Cone spreading (mm)

Liquid mortar over 180

Plastic mortar from 130 to 180

Consistency shall be determined according to the method
given in SRPS B.C8.023.

8.3.3.1.4 Strength of Mortar

Uspcroha wmantepa mopa ©OutH  npema  crnenehum Strength of mortar shall be according to the following
BPEIHOCTHMA! values:
[Nputicua uspetoha, Casojua uspcroha, Compressive strength, Flexural strength, MPa
Wi MPa MPa MPa After 28 days
ke nocne 28 naua nocie 28 gaHa Mortar After 28 days
pa npoceyHa |MojeJiHHavyHa| NpoceyHa |nojeMHavyHa grade Average Singular Average Singular
BPE/HOCT, | BPEIHOCT, | BPEAHOCT, | BPEIHOCT, value, value, value, value,
HajMame HajMatbe HajMatbe HajMatbe min. min. min. min.
0.5 0.5 03 03 02 0.5 0.5 0.3 0.3 0.2
P 25 1,7 1,0 0.8 2.5 2.5 1.7 1.0 0.8
5.0 5.0 3.5 1,7 1.4 5.0 5.0 3.5 1.7 14
10,0 10,0 7.0 24 2,0 10.0 10.0 7.0 24 2.0

Hspajga 1 Hera enpypere 0l LEMEHTHOI MaiTepa, panu
HCMTHRAKA uppcTohe, BPIIM CE MpPEMa MOCTYNKY KOjM
nponucyje CPIIC Y.MB8.002. IlputicHa M caBojHa
uspcroha uenutyjy ce no CPIIC B.1[8.022.

8.3.3.1.5.0rnopHocT Ha Mpa3

OTnopHOCT npema Mpasy LEMEHTHOT ManTepa, ako je
npeaepulieHa  MPOJEKTOM  KOHCTPYKLIMjE  Kao  yCloB
KBANNTETA, HCHTYje ce npema CPTIC V. M8.002,

8.3.3.1.6. XomoreHocTt

XOMOreHOCT LIEMEHTHOT MANTEepa MCIHTYje ce npema
noctynky y CPIIC ¥.M8§.002.

8.3.3.2 llemMeHTHM MaTEp 33 MaNTEpHCALA

LleMeHTHH ManTep 3a MAnTEpHUCAE CIYKH 33 H3pamy
PABHMX.INIATKMX MM crieumjanHo obpaleHHX NMOBpIMHA
ferona unu kameHa.llpuOmoKHM cacTaB LEMEHTHOr
ManTepa 3a MaTTepHeatse (0/IHOC LIEMEHTA M NEcKa) jecte;

- 38 OCHOBHH M 3aBPLIHH C0Oj 1:4.

For testing strength, a test cement-mortar specimen shall
be made and cured according to the procedure set out in
SRPS U.M8.002. Compressive and flexural strengths
shall be tested according to SRPS B.C8.022.

8.3.3.1.5. Frost Resistance

Frost resistance of cement mortar, if specified 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.M8.002,

8.3.3.2. Plastering Cement Mortar

Plastering cement mortar shall serve for making flat,
smooth, or specifically finished concrete or stone
surfaces. An approximate composition of plastering
cement mortar (ratio of cement and sand) shall be:

- For base and finishing coats 1:4.
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8.3.3.2.1.YcnoBu KpanuTeTa MartepHjana 3a CIpaB/bamke ManTepa

3a ManTepHcalkC

Llement 1 Boze Tpeba na oaroeapa yc/lOBHMAa KBATHTETa
cTaHiapiaa HaseaeHuMm y mornasmy  8.3.3.1.1.Ycnoeu
KBAIMTETA 3a MEcaKk 3a Chpasjbake Marrepa 3a
mantepucamse nponucadu cy y CPTIC Y. M2.012.

Venosn KBanMTeTa 3a MECAK 3a CNpaBJbamke ManTepa 3a
MAalTEPHCAIbE.

Pennu 6poj

KapakrepucTuka KanuteTa Ycnoex KeanuTeTa

A. Canpikaj INTETHUX cacTojaka:;
(y npouenTHMa Mace)

1. ruHe y rpomysbuuaMa (npexo 0.5 om3):
38 PEUHM MECAK ....oeeerererrnernrrniesresesnsnsinseseessnsnenes 1| %0
33 MAJAAHCKH MECAK ...c.vvveiirreiieiaieinieccenesseasnaas 1,5%

2. CHTHE HECTMLIE KOje Nponase Kpo3 CUTO
otBopa okaua 0.090mmM (MOKpo cejamse).............. 15 %

3. uectuue enuyuHe Henod 0.02 MM .l 5 %

4.  OpraHcKe MaTePHJe .............c.c.cocenennne... Make 0,01%

5. CYCMEHAOBAHE MATEPHIE ...........corvvnevenr.. MAKE 0,3 %
6.  YKYMHH cymnop, uipaseH kao SO3 ............. makc 1 %
7. XJIOpHIW, HUTPATH, HUTPHTH. ................... MBKC 0,1 %

B. I'panynomeTpHjcku cacras necka Tpeba na oarosapa
cneaehum yenosuma:

Cnoj manTepa Bpcra necka OcTtarak Ha cuTy
0,50 (%)
OcHOBHH KPYITHH 50 mo 70
CpelLu 30 10 50
3aBpiuHu (uHK 20 no 35
Bpio (HHK 7 no 20
Hajseha BeM4MHa 3pHA OCHOBHOT CMOJA ....ocvcvvvvveenn. 3 MM
Hajseha Benuumna 3pHa 3aBPIIHOT CHOJA................... 3 MM

8.3.3.2.2 Ycnosu KBanuTeTa 3a UEMEHTHH MAITEP 38 MATTEPUCAILE

VenoBu KBanuTeTa ManTEpa NMPOMHCAHKM CY CTaHAApAOM
CPIIC ¥.M2.010.

8.3.3.2.3 KoHcuHcTeHLH]a cBEXEr ManTepa

KoH3MCTeHUH|a CBEKET MalTepa 3a MATTepHCathe Mopa
Ja Oyne npema cnenehuM BpenHocTHMa:

8.3.3.2.1.Quality Requirements for Materials for Mixing Plastering

Mortar

Cement and water shall meet standard quality
requirements specified under 8.3.3.1.1. The quality
requirements for sand for mixing plastering mortar are set
out in SRPS U.M2.012.

Quality requirements for sand for mixing plastering
mortar.

No.

Characteristic of quality Quality Requirement

A. Content of harmful components:
(in percentage by mass)

1. Clay balls (over 0.5 cm3):

Forriver sand............ccooooceiiciiiciiiicn 1%

Eorgoarnysand e S e e b DD
2. Fine particles passing through

0.090mm sieve (Wet SIeVINg) .oooorvevrerieevrreereennne, 15%
3. Particles under 0.02 mm in size ..............cccoo...... 5%
4. Orgatie matter:omnsissssnan s max 0901%
5. Suspended matter............coovveeieinineiviinnnns max (.3%
6. Total sulphur, expressed as SO3 ................ max 1%
7. Chlorides, nitrates, nitrites ........................ max 0.1%

B.Granulometric composition of sand shall meet the
following requirements:

Coat of mortar Type of sand Residue on 0.50
sieve (%)

Base Coarse 50-70
Medium 30-50

Finishing Fine 20-35
Very fine 7-20

The largest grain size in base coat.............................5 mm

The largest grain size in finishing coat .....................3 mm

8.3.3.2.2. Quality Requirements for Plastering Cement Mortar

Quality requirements for mortar are set out in SRPS
U.M2.010.

8.3.3.2.3. Consistency of Fresh Mortar

Consistency of fresh plastering mortar shall be according
to the following values:
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Bpcra mantepa  Pacnpoctuparse Hajeehe 3pHo Type of mortar Spreading Largest grain
(mnr) (Mm) (mm) (mm)
3a OCHOBHH €l0j 200 3o 230 25005 For base coat 200-230 25-5
3a 3aBpiIHy CNOj 170 mo 180 1.2 For finishing coat 170 - 180 1.2

Konsucrenunja ce onpelyje npema metoman CPIIC
B.118.023.

8.3.3.2.4 Yspcroha u KBanuTeT MaiTepa

8333

8341,

Yepcroha mantepa Mopa OWMTH npema BpeHOCTHMA
aatuM y nornas/ey 8.3.3.1.4. 0BMX TEXHMYKHMX YCNOBa.
Kpanurer UeMEHTHOr MaiTepa 3a  MATTCPHCAILE
npoeepaga ce no CPIIC ¥.M8§.002.

Cripas/barbe LEMEHTHOT MalTepa
Cacras mantepa oapehyje ce npema:

- YCJIOBMMA Y MPOjeKTY,

- JeO/EMHM CIIOJHHLIE, OJHOCHO Clloja,

- KJIaCH LIEMEHTa,

- npeapuheHoj KOH3IMCTEHUM]H.

Mewamwem ce Mopa o0e30eauTH ManTep jeAHONHKOr
cactapa M muacTHuHocTH.Bpeme mewama oppehyje ce

HCIHUTHBAKREM XNOMOIEHOCTH LEMEHTHOI Mairepa, 3a
CBAKH THI MEIIATHLEC,

Temneparypa Bozie 3a cripaB/batke MAITEPa MO#e aa Oyae
Hajeuie 80°C, a necka Hajeummue 40°C.

Masntep cMme aa ce cnpae/ba caMo Y OHOj KOJIMYMHH Koja
CE MOJKE YIPaJMTH Npe MO4eTKa Be3WBaka,c THM Ja ce
OJIpIKaBRa NMPONUCaHA KOH3MCTEHLM]A.

Mujexunone cMeme 3a  MHjeKTHpawse Kabiosa 3a
npeaHanpesame

Omre

HHjekuuoHe cMelmle 3a HHJEKTHPame HAIPerHyTHX

kabnoea notpedHO je MNpUNpeMHTH (CrpaB/batH) H
yrpafueati npema TIpaBHIHEKY O TEXHHYKHM Mepama W
ycnoBuMa 3a npeanHanperdytd deron u npema CPIIC
V.E3.015/86.Mujekunone  cmeme  cnpaebajy  ce
mamnHckuM nytem. CPIIC V.E3.015/86 yrephyjy ce
CacTas, YCJIOBM KBANMTETA, MPETXOAHA M KOHTPOJIHA
HCMUTHBAKA HMHJEKLMOHE CMEIIE 33 HHjeKTHpame
kabnosa.

Consistency shall be determined according to the method
set out in SRPS B.C8.023.

8.3.3.2.4. Strength and Quality of Mortar

8333

83.4.1.

The strength of 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 U.M8.002.

Mixing of Cement Mortar

The composition of mortar shall be determined according
to:

- Design requirements,
- Thickness of joints or layers,
- Cement class

- Envisaged consistency.

Mixing shall ensure mortar of uniform composition and
plasticity. The time of mixing shall be determined by
testing for homogeneity of cement mortar for each type of
mixer.

The temperature of water for mixing mortar shall not
exceed 80°C, and that of sand shall not exceed 40°C.

Mortar shall be mixed only in the quantity that can be
placed before the setting starts, while keeping the
specified consistency.

Grouts for Pre-Stressing Cables

General

Grouts for grouting tensioned 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.E3.015/86. The grouts shall be
mixed mechanically. SRPS U.E3.015/86 shall determine
the composition, quality requirements, pre-tests and
control tests for grouts for grouting cables.
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8342,

8343,

[Nperxoana ncnUTHBabA

Cpaka ynorpe0/beHa MHjEKUMOHAZ Maca Mopa ga Oyae
NPETXOJIHO MCMMTAHA Y CTPYYHO] PaHOj OpraHM3alMjH
PErucTpOBAHO] 33 IENIaTHOCT MCIMTHRAKA MaTephjana u
KOHCTPYKUMja, npema Hapyubu ussohaua.llpe nouerka
pazoBa Ha MHjeKTHpamy KabnoBa 3a mNpelHAaNpe3ame
MOpajy e HM3BPIIMTH HCTIMTHBAILE CBHX MaTepHjana u
WHjEKLMOHE cMeme Ha Oasm marepujanra koju he ce
KOPHCTHTH.

M3pemTaju o MCNMTHBaKMMA 33 MCIMTAHM CacTaB H
HCMHMTAHE MATEpHjane MCTe BPCTE M MCTOT M3BOpA Bawke
HajBHILC FOJMHY 1aHa.

OBa MCTHTHBAWkA WHJEKLHOHE CMELIE BpLIE cE Y
naboparopHjcKHUM YCIIOBMMA npH Temneparypu 20 £ 2°C
u obyxearajy:

- npotounoct, CPITC V.M8.024/84,
- u3asajane Boge, CPIIC Y.M8.023/84,
- mpomeny 3anpemute, CPIIC Y. M8.023/84,

— nputMcHy uepcrohy nocne 28  pana, CPIIC

V.M8.022/84,

= oTnopHocT npema mpasy, CPTIC Y. M8.025/84.

VY cnyuajy, na ce HHjEKTHpame M3BOAM HAa TEMICPaTypH
Buwoj oa 25°C, unu Hwkoj on 5°C, morpefHo je Ha
BpeME  M3BPIIMTH  JIOJIaTHA  WCNMTHBAmA  IpH
oaroepapajyfiuMm TeMMepaTypHHUM YCIOBHMA, H TO:

- MPOTO4YHOCT,
—  M37Bajame BOJE,
—  MpPOMEHY 3anpemMHHe,

= Y ChOydajy HIDKMX TEMIEpaTypa, M MNPHTHCHHX
yspcTohia mocne 3, 7 1 28 naHa, HeroBarkeM enpyBeTa Ha
50°C y Toky 7 nawa,3atum Ha 20°C o 28 nana.

Crnpaessamse 1 yrpaljHpare HHjEKIIMOHHX cMella

Crnpagibatbe W yrpahuBame HHJEKLIMOHHX cMema u3sohau
MOpa 71a KOHTPONMIIE BH3YENHO H MEPEHEM NpeMa
nporpamy koju ono6pn Hazopuu oprad.M3solau Mopa na
BOAM 3AMMCHMK O MpeHanpe3amwy, HHjEKTHpaky M
cnporohersy KOHTpOJIE, KOJH MOpa J1a OTBP/M HAN30PHH
OpraH.

8342

8343,

Pre-Testing

Each used grout shall be pre-tested by a qualified
company registered for the testing of materials and
constructions, as ordered by the Contractor, Before the
commencement of works on the grouting of pre-stressing
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.M8.024/84,

— Bleeding, SRPS U.M8.023/84,

~  Change in volume, SRPS U.M8.023/84,
after 28

— Compressive SRPS

U.M8.022/84,

strength days,

—  Frost resistance, SRPS U.M8.025/84.

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, compressive

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.

Mixing and Placemem of Grouts

The Contractor shall check the mixing and placement of
grouts visually and by measurements according to a
schedule approved by the Engineer. The Contractor shall
keep a log on pre-stressing, grouting, and controls, which
shall be confirmed by the Engineer.
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8.3.4.3.1. KOHTpO/IHA HCIHTHRAHA 8.3.4.3.1. Control Tests

Ilpe ynotpebe, n3pohau je obaBe3aH Aa HMcnMTa CBakKy
NOLWM/BKY LIEMEHTA, H TO Y MOIVIEAY: BOJE 33 CTAHJAPIHY
KOH3HCTEHLIH]Y, BpEMEHAa  BE3MBalka, TOCTOjaHOCTH
sanpemuHe ¥ Guuohe mamea npema CPIIC B.118.023.0n
CBAKE MOIIWBKE YYBajy CE€ y30PLH LEMEHTa ¥ KOTHYMHH
01 OKO 3 Kr, XeMHjCcKOr aojaTtka y komuuuuu 500 r,
MHHEPATHOT JOAATKA Y KOJHYMHH OJl OKO 3 KI MM CyBE
HHJEKLHOHE CMELe Y KOMMYHHK oA oko 10 kr, ¥ To 0
npuMonpenaje ofjekTa, ¢ THM Ja 3a TO BpeMe He Gyie
JOBE/ICH Y NNUTaE KBAIMTET Y3eTHX y30paKa.

Hajmarse jenan nan npe npeapuheHOr HHjeKTHpakha Mopa
ce YTBDAMTH KBAIMTET CBEXE HHjEeKLMOHEe cMeme ca
MartepHjaiMMa ¢a  KOJHMa CE€ [pHIpeMa  CMeIa.
HenutuBama o0yxBarajy NpoTOYHOCT, M3ABAjalke BOAC U
NPOMEHY 3anpeMHHeE.

3a Bpeme wu3sobewa pagoBa Mopa ce BUIIE MYTA
KOHTPOJIMCATH MPOTOMHOCT HHJEKLIMOHE CMEIIe Ha yiasy
Yy KaHan M H3Na3y W3 KaHana OAHOCHO LeBW, a Oap
JjenannyT JHEBHO MOpajy CE Y3€TH Y30PLHM HHjEKLHOHE
CMELIEC pPajM HCNUTHBAWka H3/IBajarka BOJE, TNPOMEHE
janpeMuHe M npuTHcHe 4epcrohe mocne 28 nawa. 3a
HCNHTHBAKE MPOMEHe 3anpeMuHe u uspctohe, enpysere
ce npunpemMajy ojl CMelle Koja ce y3uMa Ha u3nasy M3
KaHana ogHocHo uesn. Enpysete ce uysajy y nobpo
3aTBOPEHHM KyTHjama 24 yaca Ha camMOM TpaadIHITY, a
0CTano Bpeme y naboparopuju.

O wu3poljery MHJEKTHpama W pesyNTaTHMa KOHTPOIE
KBAJIHTETA HSBOha‘l MOpa Ja BOJH 3allHCHHK Ca CJ'IG}],ehHM
nojaiumMa;

—  Ha3uB n3pohaua,

- rpaaMiHiTe,

—  KOHCTPYKLMjCKH €lIeMEHAT,

—  O3HAKa M AMMeH3Mje Kabloea 3a npejHanpesarbe,

= HA4YHH NpeaHanpesaa,

—  JIaTym, MOYeTaK W Kpaj HHjeKTHpaha,

—  BpCTa YNOTped/LMBHX MaTepHjana,

—  CACTaB M BOJOUEMEHTHH (hAKTOP HHjEKLIMOHE CMEIE,

—  MOJALH O MELNANHIIM 3a NPUIIPEMY CMeElle,

—  BpEMe Mellaka MHJEKLMOHE CMELIe,

— TeMmmeparypa W BIaKHOCT Ba3dyxa, TeMIeparypa
ynoTped/beHUX MAaTepHjaia M CBEKE HHjEKLMOHE
cMelte,

- NpOTOYHOCT HH_iEKL[HGHﬁ cMCIe,

—  M3Bajaibe BOMIE,

—  NpOMeHa 3alpeMuHe,

— Opoj y3eTHX enpyBeTa,

Before use, the Contractor shall test each delivery of
cement regarding: water for standard consistency, setting
time, volumetric soundness, and fineness according to
SRPS B.C8.023. Samples from each delivery shall be kept
in the following amounts: cement about 3 kg, chemical
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 materials with which the
mix is prepared shall be determined at least a day before
grouting. The tests shall include flow rate, bleeding, and
change in volume,

Throughout the works, the flow 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 28-day compressive
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. Test specimens shall be kept in tightly closed boxes
for 24 hours on the site, and then for the remaining time in
the laboratory.

The Contractor shall keep a log on grouting works and
quality test results with the following data:

—  Manufacturer’s name,

- Site,

—  Structural element,

—  Code and dimensions of pre-stressing cables,

—  Pre-stressing method,

— Date, start and end of grouting,

—  Type of usable materials,

—  Composition and water-cement factor of the grout,
—  Data on mixer used to prepare the mix,

- Mixing time,

—  Air temperature and humidity, temperature of used
materials and fresh grout,

—  Flow of the grout,
— Bleeding,
— Change in volume,

—  Number of taken specimens,
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~  YCNIOBH HEroBak:a CMpyBeTa,

= JaTym npn:,uaje CNPYBETA HA HCIIHTHBALE ‘prCTDhE,

~  nocebHe npumende,

- CKHLA €NeMeHAaTa ¢a pacnopenom KﬂGﬂDBﬂ,

= MOTIHC OOrOBOPHE ocobe.

Ha ocHoBy mnojaraka ca rpaguiMmiTa M pe3ynrara
WMCNUTHBAka NPHTHCHMX 4epcToha nocne 28 nawa,

CacTaB/ba Ce M3IBEIUTA] O KBANMTETY yrpaheHe HHjeKUMOHe
cMelne.

Cpa wuecnuTMBaka Mopajy fna Oyay W3BpUieHa Ha
340BO/BCTBO  HAA30PHOr Oprada M CBH  PEe3yITaTH
NOJHETH HAT0PHOM OpraHy Ha ofodpeme.

8.3.4.3.2 Tlporpam sohera 3anMCHUKA O NPEAHAMPE3ALY

Ilporpam obyxsara:

—  Ha3WB MpojekTa,

—  Ha3MB KOHCTPYKUHM]E,

—  HAa3MB M MO3HLK]Y eNIEMEHTA KOJH CE MpE/IHaNpeKe,
—  narym GeTOHMpaa U NpeIHANpe3aa eneMeHTa,

—  03HaKe W KapakTepPHUCTHKE MaTeHTHPAHE HKHIIE,

— memy pacnopena KaOnoBa,0JHOCHO JKMLA  3a
npeaHanpe3amne,

—  3axTeBaHy MOYETHY CHITY (Hanpesame) y Kabny,
—  3axTeBaHy KOHa4Hy cuny (Hanpesawe) v kabuy,

— rybuTak cune y KaDmoBMMa ycleld BpPeMEeHCKHX
yTHLAja y OeTOHY ¥ KabnoBHMa (CKYTI/bamke M TEUCHe
OeToHa, penakcauMja KMUE), YBIayere KIHHOBA
KOTBM, TpeH:a KOJ NpoMeHe npaeua kadnoea, 30up
ryburaxa,

= H3IMEPEHY CHITY KO 3aTC3aka KaﬁHOBa.,

— BENHYHHY W30yiema Kuue (npe W nocne
YKOTBIBEH:A),

—  HanoHe 100MjeHe HEeNOCPEeHUM MEPEHEM, aKo jeé TO
npojextoM npeasuheso,

— npumende koje ce oaHoce Ha (ase M penocnen
3aTe3arba.

8.3.5. [Ilocebne Bpcte GeTona

Creuujanse Bpere OetoHa nortpebHO je cripaBbatd M
yrpalMBaTH YKOIHKO ce yKake norpeda 3a To M TO noa
ogropapajyhuM  ynyTcTBHMA M Mpenopykama  Koje
onobpasa Hag30pHH opraH. Y cneuwmjanHe BpcTe DeToHa
crnanajy: nmyMmnanu OeToH, BaKyMMpaHHW OCTOH, MIa3HH
0ETOH U MIazHu ManTep (Topkper).

—  Conditions of curing for the specimens,

— Date of taking over the specimens for strength tests,
—  Special notes,

—  Sketch of elements with cable layout,

— - Signature of person in charge.

Based on the data from the site and results for 28-day

compressive strength tests a report on the quality of
placed grout shall be prepared.

All tests shall be completed to the satisfaction of the
Engineer and all results shall be submitted for the
approval of the Engineer.

8.3.4.3.2. Pre-stressing log keeping schedule

8.3.5.

The schedule shall include:

—  Project name,

—  Name of construction,

— Name and position of the element to be pre-stressed,
—  Date of concreting and prestressing of the element,
—  Codes and characteristics of patented tendons,

— Layout of 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 to weather impacts on
concrete and cables (contraction and creep of
concrete, relaxation of cables), insertion of anchor
bolts, friction with the change of direction of cables,
sum of losses).

—  Measured force in cable tensioning,

—  Cable elongation value (before and after anchoring),

—  Stress obtained by direct measurements, if specified
in the design,

— MNotes related to the stages and sequence of
tensioning.

Special types of concrete

Special types of concrete shall be mixed and placed, if an
opportunity for that arises, according to appropriate
instructions and recommendations approved by the
Engineer. Special types of concrete include: pumped
concrete, vacuumed concrete, sprayed concrete (shotcrete)
and sprayed mortar.
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8351

8352

8353,

[TymnaHu GeToH:

ITop nymnanuM OETOHOM MOAPasyMEBa CE CBEX OCTOH
oapehennx ocofHHA KojH ce TpaHcnoprtyje u yrpahyje Ha
rpaaMnuiuTy noa noceOHuMm ycnoeuma. Cucrem ce y
OCHOBH CacTOju O feBKa y Koju ce ybauyje GetoH u3
MEIIANMLIE, 3aTHM Ol MyMITE KOjoM ce OETOH MOTHCKYje
(MMpEKTHOr KIMIIHOr [EjCTBA MMM THMA CHCAMbE-
NMOTHCKMBAILE), 3aTHM OJ1 LIEBH KOjUM ce DETOH J0CTaB/ba
Ha MecTo yrpahHBara.

['naBHa npenHoCT MyMnaHor OETOHA je ¥ TOME LITO CE OH
Ha Taj HAYMH JIOTYPa Ha HEMPUCTYNA4YHA MECTA, TIPH HEMY
je nocTpojerbe 3a Memake Bad rpagunuinTa. Ta npeaHocT
€ HApOYMTO 3Ha4ajHa NpH GeTOHHpamy TyHencke obore,
WK MAK Kajna Cy y NHTamy IPajiiniTa y rpaiy rie je
npocTop Kpajibe orpanuyer. Knunmue mymne Mory ma
TpaHCnopTyjy cBex OeToH Ha nakuHe no 450 merapa
XOPH3OHTAIHO, WIM A0 BHcHHe oA 40 M, J0K mymme
"NpUTHCKNBaYH” Ha JakHHY 10 90 M XOPH3OHTAIHO, WIH
10 BUcHHe o1 30 M.

3a TpPaHCNOPTOBAW:C CBEKEr OCTOHA OBHM HAYHHOM
notpedHe cy memaruHe ofipeheHHMX ocobuHa, Kako Ou
BGeTOHCKA Maca HeCMETaHO MpoNaskia LCBUMa Mymre, a
koja ce oapehyje y nporpamy npema [pHPYYHHKY
T.T.Schwine, WiM CIMYHMM WHTEPHHM YNYTICTBMMA 3a
OBY BPCTY ACNATHOCTH.

Bakymupauu Getou:

[Nocebna Texuuka paga ca GetoHoMm rag je obezbeliena
nobpa 0OpPa/HBOCT NPH MMHUMYMY BOJOLEMEHTHOr
thakoTpa HazMBa ce y mnpakcH "Bakymupanu Oeton"
nocrynak je cnenehu: OeroHcka MellaBMHA cpellbbe
00paUbHBOCTH M3IHJE CE Y KATYIE - OMIATY ¥ MPHMEHOM
BaKyMa Ha NOBPIIHHH DeToHa MCHMCa 3HATHA KOMHMUMHA
BOJIE M3 ropser cloja 6etona oapehene ned/puHe U Ha Taj
HA4MH ce cMamyje BodouemenTHr dakrop (npe Hero wTo
HACTYNH BE3MBAH:E LIEMEHTA),a NoWTo YepcToha OeToHa y
BE/TMKO] MepH 3aBHCH o1 Tor ¢akTopa, TO ¢e HA OBaj Hay
HH JOCTHMKE NOBHILIEHA Mapka, a nosehaga ce u TyCTHHA,
BOAOHENPONYCT/EHBOCT H QIIITE KapaKTepHCTHRE
ouepcnor Oetona. Ilpumena oee Bpcte OeTOHA HAPOHHTO
je noronxa y daGpukama rotopHx OETOHCKMX efleMeHaTa,
W 1o Knace OeroHa B-II, mowTo ce kanynu Mory
KOpHCTHTH Heynopeauso uewhe Hero wto 6m To OGO
cnyuaj Oe3s Bakymupawa. Jenna oa Ttakohe nobGpux
oco0HHa BaKyMHpaHOT OETOHA je Y TOME IITO C& OUTHYHO
noeesyje ca crapum  OeTOHOM, Tako Jla ce Moke
NPUMEHHTH 3a M3pajly HOBE MOBPIIHHE HAa MOXabaHHM
OETOHCKMM KOJIOBO3MMa, MM 3a OMI0 KakBe pajloBe Ha
OnpaBKaMa WIH KpIUbewy OeTOHCKHX nmoBpmuHa. M 3a
0Baj HauuH wu3page OeroHa norpebaH je mporpam-
npojeKar TEXHOMOMIKE M3pane, KOju Ce MOJHOCH Ha
0/100pEHE HA/IZOPHOM OpraHy.

Mnasuu GeToH M MIa3sHu ManTEp

To je TexHUNOrMja rie ce UeMEHTHU MarTep win GeToH u3
jenHor ycHuka u3balyje nHeymMaTH4kH (Mo BeJHKUM
NPUTHCKOM W BenukoM Op3uHOoM) M Halalyje Ha HEKY
uBpcTy momnory. CHmMHA Tora mnmasa KojM yaapa Ha
NOUIOMNHY NOBPIIHHY 30Mja MaTepHjal 10 Te Mepe ja ce
OH ofpxaBa 0e3 ClMBaka HE CaMO Ha BCPTHKAIHO]
NOBPIWIMHK Beh W Ha TaBaHMUM MM HA [0K0] CTPAHH
CBO/Ia TYHea MM Jpyrux ofjexara.

835.1.

8352

8353

Pumped concrete:

Pumped concrete is considered to be fresh concrete of
certain properties that is transported and cast on the site
under special conditions. Basically, 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
conereting,

The principal advantage of pumped concrete is that it is
supplied in that way to places hard to access, with the
mixing plant out of the site. This advantage is particularly
important for the concreting of tunnel lining, or for
construction sites in urban areas with very 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 to 30 m in height.

The transport of fresh concrete in this way requires mixes
of certain properties, so that concrete mass could pass
smoothly through pump pipes, which is determined in the
schedule according to T.T.Schwine Manual, or similar
internal instructions for this type of activity.

Vacuum Concrete:

A special technique of work with concrete, 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 considerable 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 this 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 often than
without vacuuming. One of other good properties of
vacuum concrete is that it makes an excellent bond with
old concrete, and is thus applicable for making a new
surface on worn concrete pavements, or for any similar
repairs or patching of concrete surfaces. This method of
concreting, too, requires a technology schedule — design
that shall be submitted for the approval by the Engineer.

Sprayed concrete and mortar

This 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 leaking not
only on vertical surfaces, but on ceilings or intrados in
tunnel or other structures as well.
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Ocobune mnasuor (Topkper) GeToHa HUCY HHIITA clnaduje
on Oetona koju ce yrpabhyje Ha yoOuuajeHH Ha4mH, a
CNpaB/beH J€ M0 HWCTOj PEUenTYpH , a CTHYE CBoje
3Ha4YajHe NPEIHOCTH CBOJHM HA4YHMHOM  yrpaliBama.
Mnashu (TopkpeT) GETOH He 3aXTeBa HHKAKBY OIIATY H
npuMemyje ce y oapeheHuM ciydajeBrMa, Kao WTO CY:
TaHke, Jako apmupade KoHctpykuuje (nCPITCke-
HabopaHH KpOBOBM), 3aTHM TYHEJICKE 00JIOTE M YCellM,
NpejIHANPErHyTH pe3epsoapH M Apyro. Miasuu Oeton
NpUMEYje ce M 3a MONpaBKy OHMX MecTa rie je GetoH
seh mponao, 3a crabuiM3auMjy TPOWIHHX CTEHOBHTHX
KOCHHA, YCEKa M 3aceka NyTHuWX caobpahajuHuua Hix
TYHENCKUX Mpelyceka, 3a obmarame 4ejl HYHHX
KOHCTPYKLUHjA Y LM/BY HHXOBE 3alITHTE O/ noXapa.
Opom OeToHy ce uecTo AoAaje HeKH auuTHe (yOp3ueau)
Koju Op30 Besyje W TuMe ce omoryhasa Gp3a nompaeka
omTtehenux noppiusa. Mnasuu Geton ce HamnocH y 2-3
cnoja oa 2 1o 10 UM, ¥ TO Ha 1Ba PA3NUYMTA HAYMHA:
npey vewhu riae ce NOYMILE Ca CYBOM MELIABMHOM
UEMEHTA H BI@KHOI arperara M [Apyrd Ha4uMH je ca
BJIKHHM OETOHOM, MpPH YEMY CE MOMKE MPHUMEHHTH
MyMIa CIHYHA OHOj Ko/ nymnaHor Getoxa. O6a noctynka
cy aobpa, anu je npeu (CyBH) MOCTYNAK MIAK [OTOAHH]H
K afa je y nuTawy OSTOH ca TaKHM arperaToM, MM Kaj ce
jpojaje yOpsuBau 3a Op30 Be3MBaMkE, a OBUM CE
nocrynkom mory noctihu u sehe ne6pune HaGauupama
Getona. M 3a omy Texnonorujy uzsohewa notpedan je
nporpam ca ofroeapajyhiuM pelenTypamMa M ONpEMOM
KOjH Ce MOJHOCEe Ha 0#0OpEHE HAI30PHOM OpraHy y
ayxy cranpapiaa CPIIC ¥V.E3.011 koju je y npunpeMy.

Cranpnapa y npunpemu - CPIIC ¥V E3.011

Osum cTaHnapiom (uuje je usnakeme y Toky) yrephyjy
ce TEXHONOLKH H TEXHHYKH YCIOBH 3a
NpOjeKTOBabE, U3paKy M TNpHMEHY MiasHor OeToHa M
maaztor mantepa.llo nosom cranzapny.CPIIC ¥V E3.011,
noa  HasHBOM "MiasHM  OeToH M MIasHM  manrtep”
0O3Hauapajy ce CBH J0cal] MO3HaTH HA3HWBH KOJ HAac W y
CBETY: TOPKpeT-OeTOH, INMpHU-0eTOH, NpcKaHK OeToH Ut

Y nocneame BpeMe Y TYHENOrpamiu CBe CC BHILE
ynotpeb/basa miasHH OeTOH MIM MJIa3sHH Maiarep ca
KHYAHOM MpeskoM M 0e3 e, OTBOpa oKaua oko 4
1M, 1e0/bHHE Hule 2 MM.

Kana he ce ynorpedutn MmnazHu ©OcTOH MIM MIA3HK
ManTep. 3aBHCH OJ1 KaTeropuje MartepHjajia MNouiore u
reoMexaHuuKHX ocoOOMHA  CTEHe KOjy  Tpeba
CTADHIH3OBATH.

Craxa noceGHa spcra Gerona mopa fa 6yae NperxoiHo
HCMHTAHA O]l CTPYYHE pajiHe OpraHu3alMje perucTpoBaHe
3a TY JCNaTHOCT H MOJHETA Ha 0}1061}8]{:6 H&JJBO]JHOM
Oprasy.

Iponssohay oBux OeToHAa Mopa fJa CHpaBbame u
yrpahuBame nocebHMX OCTOHA KOHTPOIMIIE IIPEKO
naboparopuje, npeMa BakehHM TEXHHYKMM YCIOBHMA H
nporpamMy Mo HETOM Ha 0100peme HAT30PHOM OPraHy.

8354

The properties of sprayed concrete (shotcrete) are as good
as 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
lining steel constructions in order to protect them against
fire. This concrete is very often added an admixture
(accelerator) 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 SRPS U.E3.011, the preparation
of which is underway.

Standard under 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.
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Kon Gerona 3a npemmanpernyre u ClperHyTe
KOHCTPYKLWje,0TpeGHO je, nopen ocTaimx, YBOKHTHT H
cnenehe yenose:

=~ BpPCTE LUEMeHTa: npema Tauku 8.2.2.1
—  KONMYHHA LEMEHTa:

MuH. 350 kr/m® roToBor Getoma,

make 420 kr/m’ rotosor Getona:
—  arperar;

—  KBATHTCTHH, YBPCTH W KMTABH Matepujany, Guio
npupojaHor o6nuka, umH  ApoOsseHu KyGHacTor
obnuKa, Koju orosapajy Taukn 5.2.1.;

— o0ase3na je ynotpe6a peuror necka, no Moryfinoctu
KBapLHOT,

~ KpHBa NpocejaBakba ONTUMATHOr CacTaBa arperata,
KO KOjHX €€ MOA ONTHMATHHM CMATPa [OCTH3AMbE
3axTesane uspcrohe, no6pe YrpaaBHBOCTH, 0HOCHO
KOMNaKTHOCTH CBEXkKEr OCTOHA, C€a IUTO HMKHM
caapkajeM LEMEHTHOr MmaniTepa c 003HpOH Ha
HaBE/IEHE BPEIHOCTH 3a KOMMYHHY LIEMEHTA.

— Hojauu deTony:

moryha je npumeHa mnactudmkatopa, amm HUje
A03BO/LCHA MpPUMEHA ACPAHTAa M  10JaTaka Koju
caipike xjopunae, 3a nocebHe cacrase OeToHa M
KOHCTPYKLMjE M3Y3€THOT 3Hauaja M Teucka 6eToHa ¢
MOYETKOM Meperha KOA CTapocTH, Tpeba ysern vy
003up npeMa eKcnepUMEHTATHHM HCIIHTHRAHMA, a
¥ OCTaluM CilyuajeBuma npema HoBo [lpasuiunky o
TEXHHHYKMM MEPaMa M YCIOBMMa 3a NPEIHANPErHYTH
GeToH K Ha OCHOBY eKCTIEPHMEHTANHIX MCTIMTHBAA.

Csa wucnutuBama mopajy na Oymy wu3BpmieHa Ha
3210BO/BCTBO  HAN30PHOT  OPraHa M CBH  Pe3yiITATH
NOJIHETH HANZ0PHOM Opramy Ha ogo0pere.

Ipedabpukosanu GeToHcky enemenTH

lpedabpukosanu  GeToHcku  enemenTy MOry ce
NMPOM3BOJAMTH Y GETOHCKOM NOrOHY, Ha MONHIOHY, HIH Ha
FPAmMIHINTY HEMOCPEaAHO y3 ofjexar. Ypehyjy ce u
MOHTHpajy nowTo GeToH oxpeheny nmpojexTom nocTurse
notpedHy uspcTohy.

Ouppuhasame Getona (nopen ouspwhapama npu
yoOu4ajeHuM yCIoBUMa) Moie ce yOp3atn npumenHom
MOBPUIMHCKUX ~ TEMNEparypa, y3 o00aBe3HO BiakKHy
CpeliMHy, uMME CE€ CIpedYaBa HCMApaBamke BOAE M3
CIMMMHHCAka HeraTMBHUX edexarta ckymibama Gerona
(xuaporepmanna  o6pana, 3anapusame). Tume ce y
CpasMEpHO  KpaTKOM  pOKY  MOke  0cnoGoauTH
ynoTpeO/beHa OnaTa W Kamyni, 1 Ha Taj HaunH yOp3atu
NpOM3BOAMWA pPasHUX eleMeHaTa  (apMHPaHOGETOHCKM
MPCAHANIPErHYTH  HOCAYM,CTYOOBH, PHIOMH, HEHMISALH 1
Apyro). BeTOHCKM eNeMeHTH mNpOM3BOJE C& OBO M
TEXHOMOLIKOM METONOM Mpema MoceGHOM nporpamy 3a
OBY BpCTY H3Bolerba GETOHCKHX eneMeHaTa,

For conerete 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 5.2.1.;

— 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 shall be submitted for the
approval of the Engineer.

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-stressed 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.
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Mory ce yrpabusatn npeaGpukoBanu 6GeTOHCKH
eneMenTH cneaehux Bpera:

- €NEMEHTH 0J1 HeapMUPaHOT BETOHA,
= ENEMEHTH 0] apMHUpaHor DeToHa,

- €NEMEHTH 0/l NpeAHanperuyTor feToHa.

Mpu  npojexToRamy, mnpoMIBOMLH W NpUMEHH
npegabpukosaHnx GETOHCKHX elleMeHaTa Mopajy ce
npuMmeHuTd  oapeade CPIIC V.E3.050 wu gpyrux
CTaHJapaa W TeXHHYKHX HOPMATHBA KOjH cE OJIHOCE HA
OBy 00macT, kao M noceGHM 3aXTEBHM [OCTABILEHH
NPOjEKTOM,

Ipoussohay npedabpukosannx GeToHCKUX eneMeHaTa
IyKaH je 1a mpe MoveTKa NpOM3BOANE pacronake
MOTPeGHOM  NPOJEKTHOM  JOKYMEHTALIMjOM,CAracHo
onpendama CPIIC ¥V .E3.050/84, u 1o

a) npojextoM npedabpukoBaHor eneMeHTa,
b) npojekToM TEXHWIOIHjE NPOH3BOIILE H

C) MPOrpaMoM KOHTPO/E KBAINTETA.

Y MHHMMaIHe [03BOJbEHE [MMCH3Mje APMHPAHHX M
NPEIHANPErHYTHX OETOHCKHMX €NeMEHATa W HHXOBHX
JlenoBa, Kao M BPCTE CIOjEBAa €EMEHATA M YCNOBH
BHXOBOI  KBaNWTeTa, mnponucanmn ¢y vy CPIIC
Y.E3.050/84.

8.3.6.1. Ycnorn 3a kBanmrer wMatepujana 3a NPOH3BOIH:Y 8361
npeabpukoBaHUX GETOHCKMX eNeMeHaTa

3a npon3BO/IbY NpeabpHKOBAHNX GETOHCKHX eleMeHaTa
MOry C€ NpHMEHHBATH CAMO MATEpHjalH W JENOBH 3a
yrpahupame npenpuheHM TEXHMUKMM  HOpPMATHBHMA,
JYroC/IOBEHCKHM CTAHJapAMMa H IIPOJEKTOM.

8.3.6.1.1. Arperar 83.6.1.1

Arperat 3a 6eToH MOpa Ja O/IrOBapa NPoNMeHMa 3a GeToH
N apmupand GetoH (mornaepe 8.2.]1.0BMX TEXHMUKHX
ycnosa).

[panynomerpujckn  cactas  arperata mopa  GuTH
npunarofjex apMaTypH,eI0BHMa 3a
yrpahupame,0611Ky, IMMeH3MjamMa H (byHxUMjH
npedabpukoraHor GETOHCKOr eneMeHTa, obe3behyjyhu
106py  YrpaabMBOCT, KOMIOAKTHOCT M OOPaLBMBOCT
ceesker OeToHa.

Hajseha kpynuoha 3pua y memaruxu arperara He cMe
Outn eha:

a) on 1/3 wajMame [OuMeH3Hje eleMeHTa KOJH ce
Getonupa,

b) on najmarber cnoGoHOr paimMaka ImUnKe apmarype y
XOpH3OHTATHOM pely, ysumajyhu y o63up nomoxaj
eIEMEHTa NIPHITMKOM U3paje,

The following types of prefabricated concrete elements
may be installed:

- Elements made of plain concrete,
- Elements made of reinforced concrete,

- Elements made of pre-stressed concrete.

When designing, fabricating and applying prefabricated
concrete elements, the provisions of SRPS U.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 U.E3.050/84, namely as follows:

a) Design of the prefabricated element,
b) Production technology design, and

¢) 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 U.E3.050/84,

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 production of prefabricated concrete
clements.

. Aggregate

Aggregate for concrete shall be in compliance with
regulations for plain and reinforced concrete (Sub-Section
8.2.1.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,
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¢) on /4 nuMeHsnje TMHMjCKOr efemeHTa npuiIKHO
KBAIPATHOI MM KPYKHOT MNpeceka,

83.6.1.2. llement

LlemenT koju ce ynotpeGmara 3a cnpaesbame GeTona 3a
HeapMupane W apmupane npecdadpukopane GeToHcke
ClIEMEHTE MOpa Ja OAroBapa MponucuMa 3a Getod u
apMupalH OeToH (nornaeske 5.2.2.), asa NpeaHanperuyTH
OeTOH NponMCHMa 3a NpeAHANPErHyTH GETOH.

Axko ce y TIPOM3BO/IHH npedabpukosanux
apMHPaHOOETOHCKMX eneMeHaTa NpPUMELY]Y TEXHHWUKA
obpana ceewer OerToHa (3arpesamse, 3anapHBase,
nonapate nape OETOHY NPHIMKOM Memama wu ci),
UEMEHT CC MOXE YNOTPEOMTH €aMO aKo Ce MPEeTXOAHMM
CKCINCPUMEHTANHHM ~ MCTIMTHBAKEM  YTBPIAH  HheroBa
TIOrOZIHOCT H HETOBO NOHALIAME NPH TEPMHYKO] 0BpALH.

ANlYMMHAaTHH LIEMEHT MOXKE Ja ce YNOTpeOH camo 3a
Heapmupane HeHOcHBe npedabpukosane  GeToHcke
CnemMeHTe, MM 3a GeTon apmupaHux npedabpuxoBaHux
OCTOHCKMX eneMeHaTa, MOA YCIOBOM aa ce MPETXO/HO
CKCMIEPHUMEHTANHUM MYTEM JOKaKe NOTOAHOCT M pa3pans
oarosapajyha texsonoruja.

Cpa wucnutuBama Mopajy ma Oyay W3BpIICHA Ha
3a/I0BO/LCTRO  HAIB0DHOT OpraHa U CBHM  Pe3yiTaT
TNOIHETH HAN30PHOM OPraHy Ha o106peine.

83.6.1.3. Bona

Boza 3a cnipassmarse Gerona mopa s1a onrosapa yeosnma
KBanuTeTa 3a oarosapajyhy epery Getona.

8.3.6.14. JNonaum betony

HNopaun  Gerony, 3a HeapMHpaHe W  apMupaHe
npedabdpukopate fetoHcke €IEMEHTE, Mopajy
O[roBaparH nponucuMa 3a OCTOH M apMUpaHH GeTou
(nornaesme 8.2.4. oBux npomuca), a 3a NpeaHanpertyTH
GeToH nponucuMa 3a npeHaNperHyTH 6eToH.

8.3.6.1.5. Beron

Beron ce cme  ynotpebutn  3a NIPOH3BOILY
npedabpukopanix GETOHCKMX ElEMeHaTa caMmo ako je
MPETXOMHUM MCITMTHBAKHMA EKCTIEPHMEHTAIHO YTBpleHo
Aa nma ocobuue npensulieHe npojekTom,nponucuma 3a
Geton W apMupanu  GeTOM,0/IHOCHO NnponucuMa  3a
NPEAHANPETHYTH OETOH,KA0 M JAPYTHM  TEXHHUKMUM
HOPMAaTHBHMA H JYTOC/IOBEHCKHM CTaHIAPAMMA KOjH ce
OJIHOCE Ha OBY oOnacT.

c) 1/4 of the dimension of a linear element, of an
approximately 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 reinforced 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 experimental 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 suitability 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-stressed
concretes — with regulations for pre-stressed concrete.

8.3.6.1.5. Concrete

Concrete shall be used for the production of prefabricated
concrete elements only if prior experimental tests show
that it possesses properties specified in the design, rules
for plain and reinforced concrete, or rules for pre-stressed
concrete, as well as other technical norms and Yugoslay
standards relevant for this area.
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3a kpanuter GeToHa M ManTepa Baku crenehe:

a) ksamuter GetoHa  ompehyje  ce NpOjEKTOM
npeabpukoBaHOr  GeTOHCKOr  eleMeHTa WM
KOHCTPYKLHjE, a  o3Hauasa oo MapKoM

Getonallpojektom ce mowe npenBugeTH ga
OeToH,mope/l O3HaKE Mapke, MMa M O3HAKE JPYrHX
ocobuna (uspcTohe npm 3aresamy, OTIOPHOCTH
npema xabamy, CTeneHa BOJOHEMPONYCT/LHBOCTH,
OTIOPHOCTH  MpeMa  Mpasy, OTNOPHOCTH mpeMa
arpecHBHHM YTHLIAJHMA M Jp.);

b) 3a apmupann Geton npedaBpUKOBAHMX GETOHCKMX
€MEMCHATA HE CME Ce MPEeIBHACTH HIKA Mapka
Getona ox MB-20, a 3a npeasanpernyTi Geton on
MB-30;

€) OCTOH M CHTHO3PHM GETOHCKM ManTep 3a H3pagy
Hocehux crojera apmupanux u NPEHANPETHYTHX
npeabpukosanux GeToHckMX enemcHara Tpeba na
MMa HajMalbe OHA] KBAIMTET KOjU MMa OETOH 3a
enemeHTe koju ce mehycoGHo cnajajy;

d) KBaiMTET ueMmeHTHOr wmamTepa 3a TIOMY HABAE
cnojHuua Mopa jaa Gyme mpojextom neduuucan, ¢
THM IITO MANTEP HE MOKE JIa MMA Malby Mapky M-5.

Munnmanue konnuune uementa y 1 mM° rotosor Getona
Mopajy OuTH y cKmagy ca mpomMcHMa 33 GeTOH M
apMHpaH# OeToH.

AKO 0CTOHCKA MEIIABMHA HMa MaKCHMATHO 3pHO
arperara oa 16 MM, KOMHYMHA LIEMEHTA W3 NpeTxXoaHor
cTaBa Mopa ce nosehat Hajmamse 15%, oanocHo 3a 30%
aKO j€ MAKCHMAIIHO 3PHO arperarta 8 M.

Keanurer Getona ce noxasyje:

a) 3a OetoH npedabpuKOBaHMX GETOHCKHMX eneMeHaTa
onpeljusaem mapke GeToHa mpema npomHcHMa 3a
0eToH 1 apMHpaHu DeToH;

b) 3a mpemHanperuyre npedabpukoBane GeToHcke
ENIEMEHTE CTAapocTH Mame o1 28 nama, npoussohau
MOpa OCHM [d0Ka3a 3a Mapky OeToHa, [0Ka3aTH u
KBANUTET OETOHA 33 CTAPOCT MPH KOjOj c& eneMeHTH
MpEJHANpEKy M TO Ha Y30pUMMA 4YYBAHMM mOJ
JelHakuM ycnoBMMa MOA KOjHMA Cy CE TOKOM
MPOM3BO/IHE HANAZHIN CAMH EIEMEHTH,

C) YKOJMKO je JOCTMIHYTa Mapka GeToHa yrpaheHor y
npedabpukorade OeToHCKe enemeHTe Mama o7
3aXTEBAHC MAapKe, OBAKBH ENIEMEHTH CE HE cMejy
YNoTpeOHTH,

Maysetno oan ompeabe y nperxomsom CTaBy, Kajna je
HOCTHTHYTa Mapka Getona npedabpukopaHor GETOHCKOT
enemenar Beha ox 70% om npojekToBane Mmapke
GetoHa,u3sohay Mopa 3axTeBaTH 1a ce yTBpAM CTBapHO
CTame KBaNuTeTa OETOHA MPOH3BEJEHNX eleMEHaTa, H /1A
ce obe3le/le JONYHCKA TEOPETCKA MM EKCIIEPUMEHTAIHA
HCIIHTHBAKA MPOM3BENEHHX eneMeHata. YKOIMKO ce
OBHM HCMHTHBAHUMA YTBPAM 13 JOCTHIHYTH KBATHTET
OeToHa 3a70BOJbABA TP@KEHE YCIORE,MPOJEKTAHT MOKE
JA03BONIUTH MPUMEHY M OBAKBUX enemeHatay cBum
OCTATUM  Cly4ajeBUMa Np OM3BeleHH MM yrpalieHu
CIEMEHTH HE MOTY ce ymoTpeGuth 6Ge3 oarosapajyhe
CaHALM|E ENEMEHTA,CA LIW/BEM [ CE OHM IOBENY ¥ CTabe
npenapuleHo NpojeKToM.

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 with the grade
of concrete. The design may specify that concrete,
aside from the designated grade, may also be
designated for other properties (tensile strength, wear
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 — lower than MB-30;

¢) Concrete and fine-grained concrete mortar for 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 for sealing joints shall
be defined in the design, but the grade of mortar shall
not be lower than M-5.

A minimum amount of cement in 1 m® of finished
concrete shall be in accordance with the regulations for
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
maximum 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
evidence, aside from the evidence for the grade of
concrete, the quality of concrete for the age at which
the elements are pre-stressed, on specimens kept
under the same conditions under which the elements
themselves were during fabrication;

¢) If the achieved grade of concrete installed in
prefabricated concrete elements is lower than the
required one. such elements 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 designed grade
of concrete, the Contractor may 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
clements cannot be used without a proper repair of
elements, aimed at bringing them to the condition
specified in the design.



§$¥13

Jasno npenysehe . [lyreru CpOuje™
TeXHHYKH YCIOBH
Iornasme §: Beron

\\]

o 895

Public Enterprise - Roads of Serbia
Technical Specifications
Section 8:Concrete

Csa wucnuTHBaka Mopajy ma Oyay M3BplIEHa Ha
3a/0BOLCTBO  HAN30PHOT OpPraHa W CBH  PE3YNTaTH
MOAHETH HAI30PHOM OpraHy Ha o00perse.

8.3.6.1.6. Yenuk

UYenuk 3a apmuparme W nNpeiHanpesame MOKE Ja ce
ynorpeou aKo ojropapa JYTOCIOBEHCKHM
CTaHOapaMMa, NPoTHcHMa 3a OETOH M apMHpaHi OeToH u

NPONKHCHMA 32 NPeHaNperHyTH OEToH,

8.3.6.1.7. MHjexupoHa cMema

Cwmemwma 3a uHjekTHpare kabloBa 3a NpeHanpe3ame Mopa
oarosaparn CPIIC VY.E3.015 (nornasme 8.3.4. oBux
TEXHHYKHX YCI0BA).

8.3.6.1.8. TpancrnopT M cKIANMINTELE EIEMEHATA

INpedabpukoBaHn eIEMEHTH MOpajy ce CKIANMIITHTH M
NPEBO3UTH ¥ OHOM TONOKAJy KOJH je MponucaH 3a
HHX0BO  KOHa4HO  yrpahupame. OuHu  ce  mopajy
noaynpeTyH HiH obecutn CaM0O Ha MECTHMa HasHaA4YCHHM
Ha LPTEKMMAa W MOpajy ce Ha oarosapajyhiu HauuH
3aTHTH o1 omtehemwa. OmTeheHe eneMeHTe, Kao M OHe
KOjH He 0roBapajy 3axTeBHMa 0BHX TeXHHYKHX ycnopa i
YC/IOBMMA HA3HAYCHHM Y LIPTEKUMa, H3B0oNay je Ay:kaH aa
HX 3aMCHHM HIIH KO HaJ30pHH opraH [03BOJIH, OHH C&
Mopajy nonpasutd. CBu nped)aOpHKOBAHH eNEMCHTH
MOpajy Ce Ha BH/UBHB M TPaj aH Ha4YMH 00ENeKUTH 13 OH
ce o0e3beaunno curypHo yrpahusarme y CKIamy ca MecToM
H NOJ0KajeM TPONHCAHMM Y JETABHUM LpTesuma. Ha
CBAKOM  €NEMEHTY Mopa ce OOCNCHHMTH  OaTyM
thabpukopama. [IpojekToM 6€TOHA, OJHOCHO MIAHOBMMA
pana, ussohau je myxan na noaHece Ha oj00pere
HAJ30PHOM OpraHy MIaHOBE MOCTPOjea KOjH NPHKa3yjy
CBE PAIHOHHLE, TOK PaJHOI MpOLEca, NPEBO3HA CPEICTRA,
Ka0 M LPTEHKE eleMEHATa KOjH NMPHKa3yjy caB A0JaTHH
MaTepHjan U cpeficTBa 3a MOAYIHpake.

8.3.6.1.9. Mourtaxa enemenara

MonTana npedabpukoBaHux DETOHCKMX e/NeMeHATa, Kao
H PACTOHCKMX HOCA4Ya KOHCTPYKIMje BPIIM CE carjacHo
npojekty Montaxke. CxoaHo normasmsy 9. CPIIC
¥.E3.050 npojexar moHTaxe 3a npedpabpukosaHe Hocaue
KOHCTPYKIHje MOpa caapyary jow u chejehe nemope;

3) TEXHHYKH OMHC H YC/IOBE MOHTAMXKE,

b) BpeMeHCKH MnaH MOHTLKE,

C) TmpojekaT CcKeNle ¢a CTATHYKHM [POpPAauyHOM W
LpTENHHMA,

d) cnucak ompeme M ypebaja 3a  MoHTaky ca
nehHHHCAHNM TEXHHYKHM H IpYrUM

KapakTepHCTHKaMa,

€) enabopar 0 MepaMma 3aliTHTE HA pamy.

All tests shall be completed to the satisfaction of the
Engineer and all results shall be submitted for the
approval of the Engineer.

8.3.6.1.6. 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.

8.3.6.1.7. Grout

The compound for grouting pre-stressing cables shall be
in compliance with SRPS U.E3.015 (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 strutted or suspended only at places indicated on
drawings and protected appropriately against damaging.
Damaged elements, as well as those that do not meet the
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 of 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 elements showing all additional 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 U.E3.050, 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,

e) Study on safety-at-work measures.
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[lpojexar moutaxke noanexe omoGpemy of crpane
Hajg3opHor oprana. llpeamanperHytu Hocaud y jenHom
pacroHy Mopajy OuTH NPHOMMKHO MCTE CTAPOCTH.
Pasiiika y cTapocTH CyceIHMX HOcaua He CMe J1a npenasu
14 pawa. Tlepmon cknammmTema NpeaHanper{yTHx
HOcaua He CMe 1a npefiasu 3 Mecella 10 AaHa GeToHMpara
KONOBO3HE IJI0Y€, OJHOCHO JIENIOBA MOMPEYHMX HOcada
GeToHMpaHMX ca  MOHMT@KHHM  HOcadeM. YKOIMKO
JuHaMuka ussohera npensuba gyxe nareposarme Hocaua
Ol TPH MECELA, HHXOBO YTE3ame HE CMe Ce M3BPUINTH
onMax no GeToHMpaky, HEro HajpaHHje TPH Mecela mpe
yrpalupama. Mammse 1 onpema koje Tpe6a 1a pase na
33BPIIHUM PaJIOBUMA HA MOCTY HE CMEjy fAa M3a30BY
cysumna onrtepehewa win owrtehewa 6Guno kor nena
KOHCTpyKuMje. Mi3Bohay paoBa CHOCH IYHY 0JrOBOpPHOCT
3a OecnpekopaH pajl CBHMX MalllMHA U ONpeMe y CBHM
thasama rpamse.

8.3.6.1.10. Mepene

Kao3a 8.104

8.3.6.1.11. INnahame

83.6.2.

83.6.3.

Kao3a 8.10.4.

Kpanurer Getona rorosux enemenara

Kpanuter  OGerona  mpedalpuxoBaHHX — GETOHCKMX
€EMEHATa MOPA Ja HCIYHkapa 3axTeBe Nponuca 3a 6eToH
M apMupaHK GeToH, Mponuca 3a NpejHanperuyTH GeToH 1
CPIIC Y.E3.050.xa0 u jonyHcKe ycioBe ako cy
MPONHUCAHM MPOJEKTOM.

JlosBomeHa oacTynama Koo roTOBMX npedabpukosanmx
enemMeHara:

— 3@ ENEMEHTE MapaneTa W OCTane MOHTAXKHE BETOHCKe
enemeHTe npema tauku 7.30. CPIIC Y.E30.050 3a
CTENEH TaYHOCTH 1,

=~ KOJ IMMEH3H]a NONPEeYHOr HOCa4a He BHIIE 01 5 MM

— 33 0CTane AY)KHHCKE MEpe He BHIIE 01 9 MM

~ 32 OJICTYNAHEe BEPTHKATHUX CTPAHULIA 01 BepTHKANe
0 6 MM

= 33 OACTyNawe o Npaeua He Bume o 10 Mm

Kontpona kpamurera

®abpuka-noron  3a  npedabpukauujy  OGeTOHCKMX
enemenara mopa na Oynae ompemibeHa nmaGopatopHjoM,
carnacHo CPIIC Y. MI1.052 3a KOHTpOTy NpoH3BOmMSE
kojy obaBma npoussohau npema CPIIC Y.M1.051 u
CPIIC V.E3.050.

[Iponssohau npedadpukopanux GeTOHCKUX eleMenaTa
ofaBe3aH je 1a KOHTPOJIMINE CACTABHE JENOBE OetoHa,
OCTOH u roTose GeTOHCKE eNeMEHTE MpeMa Nporpamy
KOHTpOJIE.

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 prestressed 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
cause 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 8.10.4

8.3.6.1.11. Payment

83.6.2

8.3.63.

The same as for 8.10.4.

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, if
specified in the design.

The allowed variations for finished prefabricated elements
are as follows:

— For parapet clements and other pre-fabricated
concrete elements according to Sub-Section 7.30.
SRPS U.E30.050 for accuracy degree 1.

— For dimensions of cross girders — not more than §
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

Quality Control

The plant for prefabrication of concrete elements shall be
equipped with a laboratory, according to SRPS U.M1.052,
for the control of production performed by the
manufacturer in compliance with SRPS U.MI.051 and
SRPS U.E3.050.

The manufacturer of prefabricated concrete elements shall
control components of concrete, concrete, and finished
concrete elements according to the control programme.
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[Mpunukom npoussonibe npedabpHKOBAHKX eleMeEHAaTa Ha
rPajnfHIITY MM HAa NOJMroHy, npoussoljau Mopa na
o0e3bean  KOMTpONMY — KBaluTeTa Yy  IPaTWIMIIHO]
naboparTopHju.

[lpoussoamwa v koHTpona kpamurera npedabpHKOBAHHX
OeToHCKMX enmemeHaTa Mopa ga Oyde ycariameHa ca
oapenbama CPIIC V.E3.050 u ogpenbama opux
TeXHHYKHX yCNoBa,

8.3.7.Tlpouzsomwa, yrpahupame M Hera OeToHa y moceGHUM

83.7.1.

yCnoBHUMa

Yrpahusarme GeToHa y Kanymne Wik ONarTy mpH CHobHHM
Temneparypama ucnoa +5°C unn usnan +30°C cmarpa ce
GeToHuparmeM y noceGHUM YeroBHMA. 32 GeToHUpareM y
1noceOHUM YCI0BMMA MOPajy C& OCHI'YpaTh nocebHe Mepe
3alTHTe GETOHA.

Yenoeu 3a Hucke Temnepartype

YCN0BH M TEXHONOIHja MPOH3BOME OETOHA M MOCTYNaK
Oetonmpama W Here OeTOHa 1pM  CHOJBHUM
TemnepatypamMa wucnoa +5°C  mopajy Outd gatm y
npojexty GeToHa ako W3sohau nnanupa GeToHUpabe npu
HUCKHM TEMMEpaTypama.

8.3.7.1.1.0npema

Y noronuMa y kojuma ce mpeasuba npouzBoama M
yrpahusawe OeroHa mNpH CHOBHHM  TeMmeparypama
ucnon +5°C, npe npeux mpazesa Tpeda ocnocofuTH M
TNPOBEPHTH OMPEMY M CpeacTBa koja he ce KopucTHTH 3a
NPOU3BO/LY.yrpahuBamke n Hery OeTOHA NpPH HMCKUM
TeMneparypama.

8.3.7.1.2 Arperar

Arperar Mopa OMTH OTNOpaH Ha Mpa3 HAPOYHTO INpH
BHIIIE LMKIYCa CMp3aBama M OAMpP3aBama. Arperatr He
CME Ja CaapKH OpraHCcKe NpHMECce Koje ycnopaeajy
XMJparaumjy uemeHta. YmotpeGa cMp3HyTor arperara
HHJ€e JONYIITeHA,

Arperat ce moxe 3arpesaty, anu Tpeda n3berasaTi BUIIE
Temneparype (u3nan  15°C) 30or HepasHOMepHOr
3arpeBama. AKO je KDYNHM arperar cyB M ako Hema
3AMP3HYTHX JEnoBa, oarosapajyhia temneparypa ceesker
GeTona moxe ce moctuhn noseharem TemMneparype necka
no 40°C.

3a 3arpesame arperata MOKe Ce KOPUCTHTH BOjeHa rapa
KOja UMPKYNHIIE Y UEBHMA, LHMKIOHH WM PACTIPUIHBAYH
TOIUIOT BA3/yXa,a 3a Mame pajoBE arperar ce Mowke
3arpeBaTi NHK/BMBO H3HAJ KaHala y KOjeM ce olpikasa
BaTpa.AKO Ce 3arpeBame BPLIH MapoM Koja UHPKYIMIIE y
LEBUMA, arperat Tpeda NOKPUTH LHPaIoM.

He npenopyuyje ce ynotpea pacnpumsaua mape 3a
3arpeBarbe arperara, jep Mowe Npoy3pOKOBATH PasiHKe y
caapikajy Biare.

When manufacturing prefabricated elements on the site or
in the testing area, the manufacturer shall ensure the
quality control in the site-based laboratory.

The production and quality control of prefabricated
concrete elements shall be in compliance with the
provisions of SRPS U.E3.050 and these Technical
Specifications.

8.3.7 Production, Placement, and Curing of Concrete under Special

83.7.1

Conditions

The placement of concrete into moulds or forms at
ambient temperatures below +5°C 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 conditions.

Requirements for Low Temperatures

Requirements and technology for the production,
placement, and curing of concrete at ambient temperatures
below +5°C shall be given in the concrete design, if the
Contractor plans to execute concrete works at low
temperatures.

8.3.7.1.1. Equipment

In plants where the production and placement of concrete
at ambient temperatures below +5°C 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. Aggrepate shall not
contain any organic impurities that slow down the
hydration of cement. The use of frozen aggregate shall not
be allowed.

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 adequate temperature of fresh concrete may
be reached by increasing temperature of sand up to 40°C.

For the heating of aggregate, water vapour, circulating in
pipes, 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 shall be
covered with tarpaulin.

Vapour sprayers are not recommended for the heating of
aggregate, because they may cause differences in the
content of moist.
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8.3.7.1.3. Llement 8.3.7.1.3.Cement

Ilpu  w3bopy uemeHta mnpeamoct Tpeba  natm

BHCOKOAKTUBHMM LIEMCHTMMA C HIDKOM CTAHIapiaoM
KOH3MCTEHLMjOM M OpaikcuM ocnoGaharmeM Xuaparaumuose
TOIJIOTE. LleMeHT €a I0JIATKOM MYyLoaHa no TNpaBHIy ce
He ynotped/bapa.

He nossomasa ce 3arpesame uemeHTa Ha BUIIIOj
Temnepatypu. LlemMeHT ce Mopa apxaTH y CyBOM
CKIA/MIITY Yy KOjeM TeMmeparypa HWje  wucroj
0°C.IoBomHo je ako je Ta Temnepatypa Hajmamse +5°C.

8.3.7.14. Bona

Bona 3a cnpaepate GeToHCKe MEmIABMHE MOWe GHTH
3arpejaHa, HajnoBoskHMja je 10 +40°C, 0AHOCHO HajBMIe
+60°C ykonuko ce He 3arpesa arperar.

8.3.7.1.5. Jlonaum Getony

Homaun Geromy He cmejy yenopasatu npouec
XMpaTauMje Ha HHCKMM Temmeparypama, nosehatu
BOJIONPONYCT/LUBOCT OETOHA M KOPO3WjY H4enuka vy
Gerony. Jlenosame nonarka Ha GeToH Tpeda npoeepaBaTh
Ha Temneparypu +5°C u Ha +20°C, ca npeasulienom u
ABOCTPYKOM KONTHYHHOM J03Hpaiba.

Mory ce kopucTMTH pojauM Getomy 2a ybp3ano
ouspwhaparme, WIH NOJALM 33 COPEYABALE MPIKHCILA
ceeker  OeToHa. 3a  wu3panxy  apmupasor M
TpPE/IHANPETHYTOr GeToHa He 103BO/bABA CE YMOTpeGa
OBHX [0/1aTaKa ako cy Ha DasH Xnopuaa.

Ilpe Getonnpara Tpeba ofesdeaury aa cre NOBPILIHHE Y
Joiupy  ca  HoBoyrpabemum Getomom Gyay Ha
Temneparypu  (najmame +2°C)  koja He  Moke
MPOY3POKOBATH MPXKE-EHHE MJIANOr GETOHA, WM 3HATHHjE
MpOAYKHTH o4Bpinfiasame.

H3pohau OeToHCKHX panosa npu CrOJbHHM
TemneparypaMa  ucnoa  +5°C oGase3sHo  mepw
Temnepatypy Getoma koju yrpahyje. Temnepatypa
ceesxer OeTona Ha Mecty yrpaljusama Mopa na je HajMarse
+6°C, a HajonTuManHuje oko +11°C, Temnepatypy tpeba
MEPHTH Yy TOKY HeroBawa maaor Gerona, Mepu ce
TEMIIEpaTypa Ha NOBPIIMHM GETOHA MCMOJ 3amTHTE, a
Takohe ce KOHTPOMMINE YHYTpalliba TEMIEPaTypa 6eToHa.

3alenemenn  TeMmepaTypHM nojaum  3a CMOBHY
TCMIEPATypy M Temmeparypy Oetona Tpefa jacHo ja
nokasyjy Temnepatyphe mepnofie. Temneparypua Jucta
Tpeda ja Gyne NpUNoKeHa Y IHEBHUKY pajia.

When selecting cement, highly active cements with a
lower standard consistency and quicker release of
hydration heat shall be given priority. As a rule, 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
lemperatures are not below 0°C. Temperature of at least
+5°C is favourable.

8.3.7.1.4 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.

8.3.7.1.5.Concrete admixtures

Concrete admixtures shall not slow down the process of
hydration at low temperatures, increase water-
permeability of concrete, and corrosion of steel in
concrete. Any action of admixtures on concrete shall 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°C. The temperature of fresh
concrete on the place of concreting shall be, at least +6°C,
and the most optimum temperature is about +11°C,
Temperature shall be measured during the curing of newly
placed concrete. 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.
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Ilopen mnpumene Tepmomsonaumonux wmatepujana 3a
3aWTHTY CB&Xker GeToHa 0/l Mpasa, MOry ce MpPHMEHHBATH
METOMIE KOjHMA CE J0BOAM TOMIOTA Y CBEX OETOH y
nepuoiy  ouspiihasama:  3anapHBae,  ENEKTPOIHO
3arpepamse,  HHGpaUpBeHO  3pauere,  WHIYKLHOHO
3arpeBare W [pyro, Nojl yCaoBOM Jia NPUMEH:EHA METo/a
HE JI0BOJM [0 JIOKAJHOT [perpejaBama OeTOHA M
MCYIIHBAA MOBPIIMHE.

Ilpe npeor cmp3asawa, GeToH Mopa Aa uma HajMare 50%
3axtesane uppcrofic. Beron koju he vy ekcrnnoaraumjn
Guri M3710)keH CMp3aBasy, MOpa Mpe MpPBOI CMp3aBatba
Ma uma 3axteBaHy 4spcTohy, a OeroH koju hie Ouru
HCTOBPEMEHO H3BJOMEH H ACNOBaAHY COMH 3a
0AMp3aBarbe, MOpa Jia MMA M 3aXTEBaHY OTHOPHOCT HA
Mpa3 W COIHM 32 0/IMP3aBase.

Kama ce y Bpio XnajHum jaHuMa CKMIa onnata Wi
YKnawa TONNOTHA 3aMTHTA, He cMe JoRM [0 Harjor
xnahewa OeToHa, ma ce crosbHe noepuivHe OeroHa
MOpajy 3alITHTHTH.

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 does 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 have the required strength after the
first freezing, and concrete that will also be exposed to the
action of de-icing salt 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
very cold days, concrete shall not be exposed to sudden
cooling, and the outer surfaces of concrete shall be
protected.

8.3.7.2. Ycnosu 3a BHCOKe TemnepaType 8.3.7.2. Requirements for High Temperatures

8.3.7.2.1. Onurre 8§3.7.2.1. General

Yenoed 1 TEXHONOIMja NPOM3BOMILE GETOHA U nocTynak
Octonupama M Here GeTOHA [N(pH  CHOMBHHM
Temneparypama msuan +30°C Mopajy OutH matn y
npojexTy GeToHa ako u3Bohau niaaHupa GeToHupame npH
BHCOKMM TEMIEpaTypama.

8.3.7.2.2. 3awrruta marepujana

Y noroHuMa 3a crpaB/bame OeToHa norpedHo je
3aTHTHTH MaTepHjane Ol MperpeBama, a 1o noTpetu
obe3benutn xnahemwe cacrojaka Getona.

Cunocu 3a cknammtemse liementa TpeGa na cy beno
obojen wuau sawruheHn on 3arpeBama  CyHueBOM
CBETJIOCTH HEKOM MOTOJHOM 3AIITHTHOM MaTepHjoM.

8.3.7.2.3. Xnaheme

Ha Geronckum noronuma sehe npomssomme, MOry ce
YIpaauTH nocTpojewsa 3a xnaleme Bome g0 +4°C
("aunep").

Y GokcoBHMa 3a Ofnarame arperarta Mory ce MOHTHpATH
PacnpiiuMBaul BOJAE KOJM (HHMM NONHMBAKEM X/ajie
(hpakumje arperara.

[Ipu GeToHMpawy Ha BHCOKHM Temneparypama Io4erHy
obpamubuoct  Tpeba oapeaMTH npema NPETXOIHO
yTBpheHoM rybuTky  ofpaasuBocTu TIPHAHKOM
TpaHcnopra v rpaime.

Requirements and technology for the production,
placement, and curing of concrete at ambient temperatures
above +30°C shall be given in the concrete design, if the
Contractor plans to execute concrete works at high
temperatures.

8.3.7.2.2. Protection of Materials

In concrete plants, materials shall be protected against
overheating, and cooling shall be provided for concrete
components, if needed.

Cement silos shall be painted white, or protected against
sun heat with a suitable protective material.

8.3.7.2.3. Cooling

In concrete plants of higher output, it is possible to install
facilities for cooling water to +4°C (chillers).

Aggregate storage boxes may be fitted with water
sprinklers that 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
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8.3.7.2.4. Jlonaun

AKO ce KOpHCTE YCIIOpMBAYM BE3MBAKa W J0JALM 3a
nosehawe OGPa/UBMBOCTH, HHXOBO je10Bame Tpeba
MPETXOJHO [IOKa3aTH Ha y3opuuma ca omabpaHum
LEMEHTOM H OYEKMBAHOM TEMIIEpaTypoM GeToHa.

LlemenT u cactae Gerona koju ce yrpahyje y macusHe
eNeMEHTE, MOpajy OMTH TakBW [a HHM y KOM CIy4ajy
Temneparypa Gerona yrpaliena y Macy enementa He Oyie
ushHan +65°C. ¥V nmpoTHBHOM Mpeay3uMajy ce Mepe 3a
xnahewe komnoseHara Getona uan xnahewa Gertoma y
CAMOM EMEMCHTY.

8.3.7.2.5. CnpeuaBarbe HCYIIHBAK:A

8373

8.4.

8.4.1.

84.1.1.

Mspohau mapouywto npeay3umMa Mepe y  morniemy
crpeuaBarka WCylIMBama yrpaheHor OeToHA uecTHM
NONUBAHEM BOAOM HIIH YOTPeOOM XeMHjCKHMX CpelcTaBa
3a 3aLTHTY.

Cacras OeToHa

3a npousBoawy OETOHA MOpAjy C€ NPUMEHHBATH
cacTaBHM JenopH OeroHa npenBHheHH TEXHHYKMM
HOpMaTHBMMa 3a OeToH M apmupaud GetoH/87 wu
oarosapajyhu jyrocnoBeHCKH CTaHaapam.

BeToHCcKH MNOrOHU-TEXHHYKHA YCIIOBH
Texnuuku ycnoes 3a onpemy G€TOHCKHX NOTOHa
Yenosu 3a 0ETOHCKM NOTOH

betoHckH noroun Mopajy OuTH NPOjEeKTOBAHM M
ONPeM/bEHH Tako Ja MOI'Y CBOJHM HAYHHOM H OOHMMOM
NOCEN0BATH (PYHKUHOHAIHY CNOCOOHOCT INPOM3BOME
Oetona kateropuje b-1I kako To npensuha CPIIC
Y.M1.050/87.

lpoussoana  crmocoGHOCT — BETOHCKOr — moroHa  je
CNOCOGHOCT TAYHOI J03MPAka KOMIIOHEHATA BETOHCKUX
MEIIABMHEA, XOMOI€HM30Baha OETOHCKMX MEHIABHMHA M
mewmarba npeasuieHor Opoja  wapkM Y jeNMHHLM
BpeMeHa.3a npousBoiwy OetoHa karteropuwje B-I1,
KopHcTe ce ypehaju koju mcnymaeajy yciose yTsphene
npomicom o CPIIC Y .MI1.050/87. BeroHckM moroHu
MOpajy OMTH ONpEeM/BEHH CBHM MOrYHHM CHIYpHOCHHMM
HHCTPYMEHTHMA M 3aTBapauyMMa M OCHIYpaBajy TayaH pan
CBHX MHCTPYMEHATA H MCKJbYYYjy OMIO Kakse Irpemike u
CMETHE MpH  J03Hpaly OCHOBHH X MarepHjana
(KOMMOHEHTH), Ka0 M NpU MEINaty M MaHMIYTHCAHY
betoHa.

Josatopu 3a 103upare MOjeAHHHX KOMIIOHEHTH OETOHA
MOpajy MMaty  arecte on cTpaHe  opnamficHe
MHCTHTYLIMjE, UMjM je pok Tpajawa jemua rpal). celona
(arect o Dakaapemsy Bara).

8.3.7.2.4. 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 shall 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.

8.3.7.2.5. Prevention of Drying Out

83.73.

8.4.

84.1.

84.1.1.

The Contractor shall particularly take measures to prevent
the drying out of placed concrete by frequent watering or
use of protective chemical agents,

Composition of Concrete

Components used for the production of concrete shall be
in compliance with technical norms for plain and
reinforced concrete/87 and appropriate  Yugoslav
standards.

Concrete Plants - Technical Requirements
Technical Requirements for Equipment in Concrete Plants
Requirements for Concrete Plants

Concrete plants shall be designed and equipped so that
their methodology and scope gives them a functional
capacity to produce B-II concrete, as specified in SRPS
U.M1.050/87.

The production capacity of a concrete plant is the ability
to accurately batch components of concrete mixes,
homogenizing concrete mixes, and mixing an envisaged
number of lots per unit of time. Devices used for the
production of B-II concrete shall meet the requirements
set out in SRPS U.M1.050/87. Concrete plants shall be
equipped with all possible safety instruments and valves
and ensure a precise operation of all instruments,
excluding any errors and obstacles in the batching of basic
materials (components), and in the mixing and handling
of concrete.

Batchers for particular components of concrete shall be
provided with compliance certificates issued by an
authorized institution, the validity of which is one
construction  season  (compliance certificates on
calibration of scales).
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8.4.1.2.

8.4.13.

84.14.

84.15.

84.16.

8.4.1.7.

Taunoct no3uparma

TlojeauHH OCHOBHH MaTepHjann Mopajy ce [03HpaTH
OIBOJEHO M TEXHMHCKH. TAYHOCT 03Mpaba LEMEHTA, BOJE
34 MCWake M J0aTKa MOpa M3HOCHTH HajMame + 1%, a
nojeAMHMx pakumja arperara + 3%Mopa GuTH
3arapaHToBaHa MOTNYHA CHIYPHOCT NPOTHB INPOMEHE
HOMHHAITHOT JI03Hpam:a 01 cTpaHe HeoBaamheHux ocoba.

Manunynauuja ceeskum Getonom

lpakibere GETOHCKMX MelIanuLa, Ja/ke MaHHTYIHCAbE
H JIETIOHOBAKE CBEXET GETOHA ¥ DETOHCKOM MOTOHY Mopa
Outu Tako ypalieHo fa je MCKbyueHa cerperauuja,
Cymiewe, 3arpejasame Man xnahiewe u aa Geton Huje
H3NOHCH nanaBHaMa.

KonTtpona nosuparsa

Y OeTOHCKMM [OTOHMMAa Mopa OWTH OCHIrypaHa
MoryhHocT Opse xommapalije NMIaHHpaHor H CTBAPHO
J03HPAHOT OCHOBHOT MaTepjana NojeHHUM J03UpaHHM
HHCTPYMCHTHMA.

HomuHanue Bpe/iHOCTH 32 CBaKo A03Mpakbe Mopajy OutH
03HAYEHE HA BUIJBMBOM MECTY.

Hosupare gonaraka Setony

Betoucky noronu o6aeesHo cy onpemsmenn ypehajem 3a
HCTOBPEMEHO [103Mpame HajMame 1Ba Tekyha jonartka
Getony Mopa 6uTH ocurypana moryhHocT no3mpama
paspelieHnx Jojatak, M TO HHAMPEKTHO ¢ BOJOM 3a
Melame.

Texunukm yenosu

Texuuukn ycnoeu 3a NPOU3BOILY, HCIHTHBAkE W
ouetbHBamke KpanuTera Oetona kateropuje B-I1 koju ce
NpoU3BOAH Y OETOHCKOM MOTOHY, M TO [0 MOMEHTa
HMCnopyke DETOHCKE MEIIaBMHE KOPHCHHKY (M3Bobhauy) y
TPaHCTIOPTHO CpelcTBO (MHKkcep),ytBphyje ce CPIIC
Y.ML.051/87. Onpenbe oBor cTanzapaa npuMemyjy ce u
3a TpaHcnopTHe GetoHe GOes oG3Mpa Ha ToO Koje cy
KaTeropuje.

Jlaboparopujcka onpema

JlaGoparopuja npu  Gerouckom norony (ofasesa
npon3sohaya cpexer GeTOHA) KOja ce DABH HCITMTHBAIEM
OCHOBHMX MAaTCpHja/la,cCBOJCTBHMA CBEKET W OYBPC/IOr
Gerona (mpexo GeroHckux Tena) kareropuje b-II, npema
CPIIC Y. M1.051, Mopa wuMatH  MHHHMaIHY
naboparopujcky onpemy ytepheny CPIIC ¥V.M1.052/87.

84.12.

84,13,

8414

84.15.

8.4.1.6.

8.4.1.7.

Batching Accuracy

Particular basic materials shall be batched separately and
by weight. The accuracy in batching cement, mixing
water, and admixtures shall be at least =1%, and for
particular aggregate fractions +3%. The protection against
any tempering with the nominal batching by unauthorized
persons shall be fully ensured.

Handling Fresh Concrete

Discharging concrete mixers, further handling and storage
of fresh concrete in the concrete plant shall be performed
s0 as to avoid segregation, drying, heating, cooling, or
exposure of concrete to precipitation.

Batching 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.

Batching Admixtures for Concrete

Concrete plants shall necessarily be equipped with a
batcher for simultaneous feeding of at least two current
admixtures for concrete. The possibility of batching
diluted admixtures shall be ensured, indirectly with
mixing water.

Technical Requirements

Technical requirements for the production, testing, and
quality assessment for B-II 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 U.M1.051/87. Provisions of
this standard shall also be applied for transport concretes,
regardless of their category.

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 B-II
concrete (over concrete specimens), according to SRPS
U.ML.051, shall have a minimum laboratory equipment as
specified in SRPS U.M1.052/87.
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8.5.

8.5.1.

Texyha KOHTpOJa MPOU3BOIHE,
MaHMITyNalije U TpaHcrmopTa cBexer OeToHa

[punpematse y3opaka

[Monasehn on ycnosa ga y dasm MaHunmynaugje H
TpaHCNOpTOBaka cBewer OeToHa mo dase yrpaljusama
Mopa OMTH CrpeueHa CBaKa HAKHAAHA MPOMEHA HEroBor
cacTapa, OJHOCHO  FLETOBHX  CBOJCTBA,  TEKMINTE
cnpoeoherwa KoHTpoNe Moke OMTH Yy cnpoBohewsy
HCIIHTHBAA Ha y30pUMMa ceesker GeToHa Koju Cy y3eTH
y OETOHCKWM NMOFOHWMA HENOCPEIHO MOCHE CIpaB/bakbd
feToHa (Ha MECTY IPOM3BO/ILE DeTOHA).

Onpehen Opoj on ykynHor 6poja nojeAMHAX MCTIHTHBAA
no mnaprujama OetoHa, noTpebHO je M3BPIUMTH HA
y3opuuma O€TOHA KOJH CY Y3MMAHM HA  MECTy
yrpahjuBama, HEMOCpelHO Npe Be3MBama. bpoj THX
McnuTHBamka Tpeba oApeaMTH ¢ 003MpOM Ha pesyaTare
MCINTHBALA, ypehaje M cucTEM 3a MaHMNyIauMjy M
TpaHcnopt GetoHa, Ha MOryHHOCT HAcTyIama yTHUAja Ha
NPOMEHY KBATMTETA H XOMOI€HOCTH CBewKer OeTOHa.

Onpelien 6poj o ykynHor 6poja MojeiMHAX UCINTHRAbA
notpebHO je M3BpIIMTH Ha y3opuuma GeToHa KOju cy
Y3MMaHH Ha MecTy yrpaljuBama, HEMOCPEdHO mpe
Be3uBama  (KoHTpoma  carmacHoctH). bpoj  THx
HCNHUTHBAKA Tpeba OApeaMTH ¢ 003MPOM Ha pe3ynTare
WcnuTHBawka, ypehaje WM cucTeM 3a MaHUMynauujy M
TpHCNOPT OeTOHa, HAa MOrYRHOCT HACTymama YTHLAja Ha
NpOMEHY KBAIHMTETA M XOMOI€HOCTH CBEHKETD 68’1’0{'{3, a
npema yTepheHoM npojexTy OeToHa Koa eehinx objexara.

IMojenrne y3opke 3a ucnuTHeame Tpeda y3umarn npema
chyyajHom u30opy (jeNaHnyT Ha MojelMHUM MecTHMa).
Vkonuko ce BpLIH HCIIHTHBAKRC OJIHOCHO MCpCHC 34
BHIE MOKa3aTelba (HOpP. KOM3MCTEHLM]a, TeMmIeparypa,
cajp:kaj MMKpOIopa), OHa C€ MpOBOJE MapanefHo Ha
JeNaHnyT Y3ETOM Y30PKY H3 MCTE IIapxie OeToHa 3a cBaky
BPCTY W Mapky OeToHa. BennvKHa y3eTor y30pka Mopa za
olaropapa THMM ucnuTHeawuma. [lpu mnoaenu yseror
OeToHAa HA KOMHYHHE, KOje cy norpe0HE 38 MCMHTHBAHK:E
NojeAHHNX NOKa3aTesba, LUENOKYIHE Y30paK y3eT H3 HCTe
wa pxe noTpedHO je A00po XOMOrcHM3OBaTH. Y30pLH
KOJH cy y3HMaHH Yy OCTOHCKHM TOTOHHM (Ha MecTy
Npou3BO/KE) MOpajy ce OJHOCHTH Ha onpeheny
MELUABHHY, BPCTY H MapKy GeToHa.

Cepa wucnuTHBalka Mopajy jga Oyay M3BplieHa Ha
3310B0/bCTBO  HAA3OPHOr OpraHa W CBH  pe3yaTaTH
MOIHETH HAI30PHOM OpraHy Ha ofo0petbe.

Cneumdmkaumja cnpoeoljersa Tekyhe KOHTpolIE cRemker
berona

Jajy ce KpMTepHjyMH 3a MMHMMATaH ykynaH Opoj
pe3ynTarta Mepera, 3a OLEHY BpPEAHOCTH MOjEIHHHMX
nokasare/ba M 3a MakcHMMallHe KoiMuMHe OETOHA 3a Koje
ce Mopa M3BPIIMTH MCIWTHBAKE W KPHIEDH]YMH 3a
BE/IMYHHY Y30paKa M MeTona Mepewa npema bAB-y/87
(unan  43-44)1lpu  onpehueawy ykynHor Opoja
HCOHTHBAHKA, YBeK Mopa OHTH HCOYHEH YCIOB KOjH
onpehyje pehu 6poj HcnUTHRAMA.

8.5.

Regular Control of Production, Handling, and
Transport of Fresh Concrete

Preparation of Specimens

Starting form the requirement that from the phase of
handling and transport 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
control may be in the implementation 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 would change the quality and
homogeneity of fresh concrete, according to the defined
concrete design for major structures.

Certain test specimens shall be taken randomly (once at
some places). If several indicators (e.g. consistency,
temperature, micro-pore content) are tested and/or
measured, these tests/measurements shall be performed
simultaneously 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 homogenized 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 submitted for the
approval of the Engineer.

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 always be met.
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85.2.1.

8522

Cea wucruTHRaka Mmopajy na  Gyay H3BplIEHA Ha
33/10BO/BCTBO  HA/30PHOT  OpraHa W CBH  Pe3yaTaT
NOJHETH HA30PHOM OpraHy Ha 0go0pee.

Kousucrenuuja ceesker 6etona

Kousuctenumja caesxer GeToHa ucnuTyje ce cBakor gaHa
JenaumyT, kaja ce GETOHMpA, M TO 3a CBaKy mapky (MB)
Oetona npema BAB-y/87 (unan 40) ma MECTy
NPOM3BO/IEbE, A 110 NoTpedu u Ha MecTy yrpahupama.

ToTpebun crenmeH KOH3UCTEHLMjE, KOjM 3aBMCH  Of
cpeactea  yrpabuBama,  Tpeba  ompeiuTH  mpH
npojekTosaiy GeToHa M mpu npoBHom yrpaluBamy.
YKONHKO KOH3MCTEHUMja HHje oapeheHa npojextom, mo
npaBuly Mopa ce ynorpeOMTH OeToH  BlaKHe
KOH3ucTeHUMje. Bennuune nesmjaimje 3asucue cy on
cacrtapa 681‘0}!&, HApO4YKMTO 01 CcTerneHa Komuc'reuuuje H
04 MeToaa Mepewa Koje mopajy Outh ospeheHe npw
NPOjeKTOBaILY GETOHA, MM MPOjeKToBaIbY OeToHa 3a Behe
00jeKTe, MK HA OCHOBY EKCIIEPHMEHATA.

Hajmata Benuunna y3opaka tpeGa ma onrobapa metoam
mepewsa.llo npasuny, koHsucrenwwjy Geroma TpeGa
ucnutath nomohy wmepe crerawa (Abrams-oB koHyc-
CPIIC ¥Y.M8.050). Ilo oaobpewy Hamsopor oprasa .,
KOH3HMCTeHIHja GcToHa Moxe ce uenuTaty M nomohy
mepe pacnipoctupamsa (CPIIC Y .M8.052), oapehupatn
KOH3uCTeHUnjy Getona momohy Be-6e anapara (CPIIC
Y.M8.054) nnu nomohy cnerawa subpuparem (CPIIC
Y.M8.056).

Ha wmecty nmpomssoawe OeToHa (Ha  GeToHckoM
NOrOHY),W1H Ha Mecty yrpabusama no norpebu wmw
3aXTEBY HAN30PHOI OPraHa, OIPEAHTH BPEME BE3MBAMA
OeroHckux MewapuHa (KOA Mapku Oerona Koje ce
M3BOJIC) METOZIOM MEperba OTIOPa NPH YTHCKUBAY HITIC
no craunapay CPITIC V.M1.019/81.

llpunpemMame y3opaka y KaTymuMa H  HHXOBO
MCIIHTHBALE HA N0jeIMHA CBOJCTBA OYBPC/IOr DeToHA

Hon ysopumma y kanynuma nojpasymeBamo pasnuumte
Y30pKE KOjM CYy MpPHNPEM/beHH yrpalHBameM CBEKer
Oetona y xanyne (kKouke, rpeie, npHiMe, BalBKE), 3a
CBaKy BpCTY M Mapky Oerona.Ceewu GetoH ce y3uma
npeMa  CHCTEMY  y30paka Yy  OETOMCKOM — MOroHy
HEMOCPEHO HAKOH CIPAB/batba (Ha MECTY MPOM3BOIILE),
WM Ha MecTy yrpahuBama (KOMTpONa carnacHocTH),
YKOIHKO c¢ TO nocebHO 3axtesa. Yypamwe ysopaka je
naboparopujcko, moa oipelieHHM YCIOBMMA, a mpema
Bwikehem cranmapmy CPIIC Y .M1.005/84 Mcnntueama
y3opaka GeToHa M3 Kamym a cacTasHu cy jeo Texyhe
KOHTPOJIC MPOM3BO[E M Mauunyiauuje ¥ obasesa je
npoussohaua GetoHa no BAB-y/87 (un. 43), mo npejaje
u3Bolaty, a oo MOMEHTa mpHjema CBEXEr OeTOHa,
TpeHcnopTa W yrpahusama ofase3a n3sohaua (BAB/87
yn.44),

852.1.
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All tests shall be completed to the satisfaction of the
Engineer and all results shall be submitted for the
approval of the Engineer.

Consistency of Fresh Concrete

Consistency of fresh concrete shall be tested once every
day, when concreting, 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 consistency, depending on the means
of placement, shall be determined when designing
concrete, and during trial placement. If consistency is not
defined in the design, as a rule, 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 appropriate for
the method of measurement. As a rule, the consistency of
concrete shall be tested by slump test (Abrams cone -
SRPS U.M8.050). If approved by the Engineer , the
consistency of concrete may also be tested by a flow table
test (SRPS U.M8.052), Vebe test (SRPS U.M8.054), or
vibration-slump test (SRPS U.M8.056).

At the place of production of concrete (in the concrete
plant), or at the site 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.MI1.019/81.

Preparation of Samples in Moulds and Testing for Certain
Properties of Hardened Concrete

Specimens in moulds shall imply different samples
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 the site of
placement (compliance control), if specifically required.
The samples shall be store in the laboratory, under
specific conditions, as set out in the applicable standard
SRPS U.M1.005/84. 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 (Art. 43)
until the hand-over to the Contractor, and from the
moment of taking over of fresh concrete, its transport and
placement, under responsibility of the Contractor
(PBAB/87 Art.44).
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Ceexu Oeton 3a npumpemame y3opaka Yy KanynuMa
Y3MMa CE¢ MCTOBPEMEHO Ca y3MMameM Yyiopaka 3a
MCTIHTHBAE CBEXKEr OeTOHAa 1O mapTHjama, Tako aa ce
Geton koju ce yrpafyje y Kalyne o3Ha4aBa CBHM
O3HAKama W3 NoATaukH Tauke §.5.2.

Cpa y3opkoBama M HCIHTHBAA nomnexky omodpermy
HAN30PHOI OpraHa.

Bpcre ucnutupama

Bpcte enutneawa y3opaka yrpaljuux y xanyre.

JlaGopatopuja nponseoljaua Getona y3uma nojeHaYHe
y30pke ceexer OeToHa Mo mnaptHjama M NpHIIPEMa
y3opaka y kajnynuma npema noceGHom pasuje uspahjesom
AeTabHOM NporpaMy,npojexty OeToHa, and Tako a Oyay
paBHOMEPHO pacnopeljeHn no uenoj xonuuuuu Getona
UHjE CE KapaKTEPHCTHKE J0Ka3yjy.

CBa y30pkoBama M HCIHTHBAHA NOANEKY odobperwy
HAT30PHOT OpraHa.

Kon onpehuux sperm Gertona HCIMTYjY ce  y30puM
yrpahenn y kanyne y morneny cneaehux CBOjCTaBA:

Yspcrohie kouxe num. 20x20x20 uM Ha npuTHcax npH
crapoctd berona o/ 28 naua.

-HCIIMTHBAE C¢ y cBeMy ofaBiba npema [IpasunHuky
BAB/87 (unan 46) u CPIIC-y Y.MI1.020/78. Jla 6u ce
KOHTPONHMCA0 KBAIMTET MpomsseleHor OeToHa, Mopa ce
H3BOIMTH UCMHTHRAKE OETOHCKUX TENa CBAKOIHEBHO KA
C€ npou3BoaN GETOH 0/ CBaKe BPCTE M Mapke GeTona koja
ce onpelieHor nama ynotpeGibasa. Mapka berona(MB)
oucHkYje ce M0 NapTHjaMa, y CKanly ca Mporpamom
KOHTpOZIC mNpeMa jejHOM o YTBphEeHHX KpHTepHjym
(BAB/87, unau 46).

Hcnutupame 3atesue  wuspcrohe Ha casujame (v
creuMjanHuM  cnyyajesuma uppcrolie  Ha 3aTe3ame)
npusmu  10x10x40 um (CPIIC YML.010/57), wunn
uenaweM uummHApa 15x%30 oM mam xouxku (CPIIC
V.M1.022/81).

-OBO MCMHTHBAKE OJHOCH c€ Ha OETOHCKE KONMORO3e M
BPIIH CE je/IHO MCTHTHBAILE Ha 500 M roToBor KOJIOBO3a,
HIIH KaKo je mpojektom npeasubeno, wim npema CPIIC
V.E3.020/87 (un. 8).

Koj GeToHCKMX K07T0BO3A Ha enpyBeTaMa UMIHHIPHYHOT
00/1HKa (KePHOBHMA) M3BOAEHUX M3 [OTOBOT KOJI0BO3a,
MHH. Ha cpakux 500 M WM kaga je mpemsubjeno
NpojekToM, Tpeba M3BpWHTH jom W cneacha KOHTpOJIHa
HCTIUTHBAA:

1. uBpcroha Wa  nputmcak, mpema CPIIC-y
Y.M1.040/78 w wmubumanua 3artesna uspcroha,npema
CPIIC ¥.M1.010/57,

2. sogoHenponyctTibuBocT,npema CPIIC V.M1.01 5/78,

8.5.3.

8.53.1.

Fresh concrete for the preparation of specimens in moulds
shall be taken along with the sampling 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 testing shall be subject to the approval
of the Engineer.

Types of Tests

Types of Tests on Moulded Specimens

The laboratory 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
they are uniformly distributed over the entire quantity of
concrete the 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:

Compressive strength on test cubes, dim. 20x20x20 cm,
after 28-day aging,

- The test shall be performed fully in compliance with
PBAB/87 (Art. 46) and SRPS U.M1.020/78. To check the
quality of produced concrete, the test on concrete
specimens shall be performed every day when concrete is
produced, from each type and class of concrete used on
the specific date. Class of concrete (MB) shall be assessed
by lot, in accordance with the control schedule, applying
one of the specified criteria (PBAB/87, Art. 46).

Tensile strength (in special cases of tensile strength) by
bending prisms, 10x10x40 cm (SRPS U.ML.010/57) or
splitting cylinders, 15x30 cm or cubes (SRPS
U.M1.022/81).

- This test shall refer to concrete pavements and be
performed once per 500 m of finished pavement, or as
specified in the design, or according to SRPS
U.E3.020/87 (Art. 8).

For concrete pavements, it is also necessary to perform
the control tests listed below on cylindrical specimens
(kerns) taken from a finished pavement, at every 500 m at
least, or when specified in the design:

1. Compressive  strength, according to SRPS
U.ML.040/78 and minimum tensile strength, according to
SRPS U.M1.010/57,

2. Water
U.M1.015/78,

impermeability, according to SRPS
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3. ynujame poje Gerona.npema CPIIC B.58.010/80,

4.  ornopuoct OetoHa npema xabawy Opyuemem,
npema CPIIC B.B8.015/84,

5. ornopHocT npema Mpazy u cond,npema CPIIC
Y.M1.055/84,

6.  ucnMTHBaWE MOCTOjaHOCTH GeToHa Ha Mpas,npema
CPIIC Y.M1.016/77,c nanoM uspctohie M ryButkom
3aNpeMMHCKE TEKHMHE, ¥ cBeMy npema Tadku 8.3.1.8 oBux
TEXHHYKHX YCTIOBA,

Bpcra ucnutuBama Ha y3opuuMa M3 Kalyna npema
crapocti GeToHa ( NepHOAHYHO HCMHTHBAE Y30paKa H3
Kanyna)

Henutuama koja cy cneunduuupana y Tauku 8.5.3.1.y
npuHUMIy Mopajy OHTH 0[BOjEHa,ipeMa MOjeAMHHM
BpcTaMa M Mapkama GeToHa, Kao IITO je MPOTYMaueHo y
Tauku 8.1.2.2.a rpynHo uzabpaHa u o3HaueHa npema
MECTY AMpeKTHOr yrpaljupawa Gerona v ofjexre mam
Henose objekara.3a mojeauHe rmaBue BpcTe GeToHa NO
napujama ce ucmuTyjy ompehenu ckynosu (rpyme)
nokazare/ba w3 tayke 8.5.3.1.,a Tpeba ce npuapkapati
npaBuna jJa ce,oped onucaHor y Taukk 8.53.1.10
8.53.1.5.,10Ka3 KBanuTeTa y CBEMY CIpPOBOIM IpeMa
IpaBunuuky 3 a [16 u BAB/87.

8.5.3.2.1. beron 3a objekTe

a)  uspcroha npu npuTueky (taw.8.5.3.1 noarauka 1.)

- rMaBHU TepMMH je 28 [ava, nepHOAMYHOCT
npHOpeMama y3opka

- J0AaTHY, Heo0aBe3HW TEPMHHH Cy :
365 nana ,

71490 u

- 3a 0ETOH NpeHANPErHyTHX KOHCTPYKLMja, nope
Jokasa usperohie npu 28 jaHa, Tpe6a HMaTH U 10Ka3 NpH
CTApOCTH NpEHANpPE3aba H Y TPEHYTKY yTe3ama Kadiopa
H HCIHTHBAILA KOHCTPYKLM]E,H TO HA Y30PLUHMA KOjH ce
uyBajy y MHCTHM YCIOBHMA Y KOjUMa Ce Hamase
KOHCTPYKLH]E U €l1eMEHTH,

b)  OTNOpHOCT NPOTHE CMP3aBamka - OAMp3aBama ( Tay.
8.5.3.1. noarau. 6);

C)  HaN30pHM OpraH MOMKe 3a TOjeAHHe 00jeKTe,HIH
aenope ofjekta na nponume n3Boleme MCIHTHRAMA
MOjE/IMHMX CBOjCTAaBA MM IpyNa CROJjCTABA TpeMa
nocebHOM NporpaMy WOH TNaBHOM MpOjEKTY  INTO
OCUTYpaBa CTaTUYKY 00pany keanutera OeToHa;

d) cera HaBeneHa MCMMTHBAKA M3BOJH  NOFOIHO
onpemibeHa  nmabopaTopuja  MIM  CTpYYHAa  pajHa
Oprasu3auMja perucTpoBaHaj 3a AENaTHOCT MCIHTHBANA
Martepujana M KOHCTPYKLHjA, INTO MNOTERE OA00pery
HamopHor oprada. CBa JONYHCKa MCMHTHBAKA NMoceGHO
ce nnahajy npema ycroBMMa M3 YOBOPHHX JIOKYMEHATA,
AK0 TaKO HAMOMKH HAA30PHH OpraH.

8532

3. Water absorption of concrete, according to SRPS
B.B8.010/80,

4. Abrasive wear resistance, according to SRPS
B.B8.015/84,

5. Resistance to frost and salt, according to SRPS
U.M1.055/84,

6.  Frost resistance of concrete, according to SRPS
U.M1.016/77, with a drop in strength and loss of bulk
density, fully in accordance with Sub-Section 8.3.1.8. of
these Technical Specifications.

Type of Tests on Moulded Specimens according to Age of
Concrete (periodic tests of moulded specimens)

Tests specified under 8.5.3.1.shall be divided, in principle,
by particular types and classes of concrete, as interpreted
in Sub-Section 8.1.2.2., and selected 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 8.5.3.1. 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.

8.5.3.2.1. Concrete for Structures

a)  Compressive strength (Sub-Section 8.5.3.1 item 1.)

- The principal term is
preparation of samples

28 days, periodic

- Additional, non-mandatory terms are: 7, 14, 90,
and 365 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
specimens 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 of the 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.
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8.5.3.2.2. V3uMathe KOHTPOJHHUX KOLIKH

AKO Cy KOHTpOJIHE KOLKE MpHIMKOM yrpahupara GeToHa
¥3€Te 10 NapTHjaMa y JOBOEHOM Opojy, anu KPHTEPH|YM
3a Mapky GeTOHa HMje 3a/10B0/beH 360r Tora WTo je jenan
pe3yaTar y mnapTHju MamH 0] HajMalke [103BOJLEHE
uspcTohie (b MUH), a yCIIOB 3a apHTMETHYKY CpeuHy je
38J10B0/bEH,3aTHM AKO CY KOHTPOIHE KOLKE Y3eTe y
AOBOJEHOM OPOJy, anu KpUTepHjyM 3a Mapky GeToHa Huje
3a[10BO/BCH ., 3aTHM aKO jeé Y3eTO Mame o4 mpejsuhenor
Opoja KOHTPONHMX KOLAka y mapTuju GeToHa 3a Bpeme
u3sohersa panosa, anu we Maw o 80% na ce Mapka
GeToHa He MoXe [I0Ka3aTH, H aKo je y3eTo marme ox 80%
on mpexsubeHor Gpoja KOHTPONHMX KOLAKA Y MapTHju
0eToHa,NpUCTYNa Ce MOCTYNKY HakHamHor yTphuBama
nputuche uspctohe yrpahewor Getoma y ob6auky
UMIHHIpa,M3BaleHHX W3 KOHCTpyKuMje ofjexTa mpema
CPIIC V. M1.048/85.

Cea wucnutupama Mopajy ga Gymy wusBpiieHa na
3a10BOJbCTBO  HAJ30PHOT  OpraHa M CBM  pe3yaTaTH
MOJHETH HAT30PHOM OpraHy Ha o0J00peme.

8.5.3.2.3. HakHaaHO MCIMTHBAIE KBATHTETa BeToHa

Haxnanno oapehusare (McnutuBame) Kpanurera 6eToHa
Ha OCHOBY y30paKka u3Bal)CHHX M3 KOHCTpYKUHje ojekra
MO3KE CE BPIUMTH MPHMEHOM M jeJIHOT OA MocTynaxa 6e3
pasapaia (CKIEPOMETPOM MIIH METOAOM yJITpa3ByKa).

8.5.3.2.4. Onpehupame kpanutera Getona Ges pasapara

IMoctynak osapehuBama kpanuTeTa GeroHa 6e3 pasapama
npuMeibyje ce komOuHOBaHO camo y3 Baljeme u
UCTIHTHBAILE GETOHCKHX Te/la U3 KOHCTPYKUMje oBjeKTa.

8.5.3.2.5. Onpehupame xpanutera Getona CKJIEPOMETPOM

Onpehusaise kpanuteta Getona (Ge3 pasapama),MeTo10M
"o/lpehuBama HHIeKca CKIEpPOMETpa M KamOpalHoHe
KpuBe" cknepomeTpoM,yTephyje ce CPIIC V.M1.041/86.

8.5.3.2.6. Onpehupame kpanutera GeToHA YNTPasByKoM

Onpehupaie kpanutera Getona (Ge3 pasaparma) MeToaOM
"onpehuBama OpsuHe ymTpasByka M KanuGpauuoHe
kpupe".Takohe ce Moxe yrBpauTH mnpema CPIIC
Y. M1.042/87.

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 arithmetic 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
compressive strength of incorporated concrete in the
cylindrical shape, taken from the structure, shall be
undertaken according to SRPS U.M1.048/85.

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.M1.041/86.

8.5.3.2.6. 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 U.M1.042/87.
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8.5.3.3. Ocrana ucnutrpama

VYKOMMKO NMpPOjEKTaHT MM HHBECTHTOP YTOBOPOM 3aXTEBa
W JIpyra HCNMTHBaMA KOja HHUCY TPOMHCaHA OBHM
TEXHHYKHM YCIOBHMA, KaKO HAIOKH HAI30PHH OpraH,
u3eohay je y ofaBe3n 1a Ta McnuTHBaMka peanusyje . Mcto
Tako, CBa MCIMTHBAKA Koja ce Tpake BawehuMm
nponucuma 3a IIBAB/87, a mucy oOyxsahena oBum
TEXHHYKHM YcloBHMa, ofasesaH je ma u3Bpmd w3sohau
MM IPYra CPOAHA MHCTHTYLMJA KOjy Of00PH Haa30pHHM
OpraH, 3aBHCHO O]l TOra Ja JH CYy NMPEeTX0JHA WK Tekyha
KOHTpO/Ia M 3aBHCHO O/l TOra Ja MM HAJ30pPHH OpraH
3axTeBa Ta MCMMTHBaKA. M OBa McnuTHBaRA ce moceOHO
He nnahajyocHM YKOIMKO je Ipyraudje NpHXBATHO
HaI30PHH OpraH,

8.5.3.4. Tpaucnopt cBexer HeToHa

8.534.1. Onwre

Tpancnopt ceeiker GeToHa 01 GETOHCKOr MOrOHA,IJE Ce
Npou3BoIM GETOHCKA MelaBHHA, IO MEcTa Yrpajibe, peda
Ja ce 00aB/ka CArJACHO TEXHHUYKHM YCIOBMMa Koje
nponucyje crangapa CPTIC ¥ . M1.045/87.

8.5.3.4.2. TpancnopTt u MaHMMyJIaLKja

Tpancnopr v Manunynauuja cBesker OeTOHa 01 MecTa
Crpaebama Ha OETOHCKOM MOTOHY j10 MecTa yrpaljusama
y y0jekar mopajy OMTH Takeu Ja cBex OCTOH 3ajIpiku
NPOJEKTOBAHH CACTAB H 3aXTEBAHE OCOOMHE.

8.5.3.4.3. Bpera M HAuMH TPAHCTIOPTA M MaHHIYIALM]e

Mopa ce opabpars BpcTa M Ha4MH TpaHcnopra M
MaHunyIucame cBeker OeToHa koju ofexbelyjy wro
jenHocraBHuje u Opike MPEHOLICHE CBEKEr OETOHA O
MECTa CrpaB/baika [0 MecTa yrpaljuBama,y3 O4yBambe
xoMmoreHocTH ©OcToHcke MewaenHe. Ha  GeToHCKOM
MOTOHY , HAa MECTY NpOM3BOMLE.NOTPedHO je mnpe
TPAHCIIOPTA CBEMEr OETOHA YTBPAMTH BpEME Be3MBaiba
OETOHCKMX MEIIaBMHA CBMX MapkH KOjé Ce KOpHCTE,
MEpereM OTIopa NpH yTHCKHBawy urne npema CPIIC
Y.MI1.019/81. Crexu OeroH TpaHcmopryje ce ca
OeTOHCKOT MOroHa J0 rpajMidiuTa Mexa Hu3oBaHo. Ha
TPajMNMINTY,NIpH  yrpaawu OetoHa vy ofjekar uam
efemeHar, cpekd OeToH Moke ce npefauuBatd U
NPEHOCHTH JIONATOM, KOMHLIAMA,jallaHePHMA, BATOHETHMA,
MEXAHHYKHM nymnama 3a DETOH, TOPILEBCKHM
KpaHoBuMa, kaOnkpaHosuma wu  ap.Jlonatama ce
npebdallyjy Make KONH4YOHE cBexer OeToHa ca nardopMu
y ONNaTy H KOPHCTE CE 3d XOMOTEHH30BALE U NPAKILEHE
OeToHa M3 NpYruX TpaHcnopTHUX cpeacraBa. Komuumma
ce ceex Geton TpaHcnopTyje mo 30M', a jananepuma 1o
100M". Ako je TpancnoprHa jyxuHa Behia oa 150M',Mopa ¢
e ceesk OeToH npe yrpahuBama nomarama HM3MEIIATH-
XOMOTEHH30BATH.

8533

8534,

Other Tests

If the Designer or Investor also requires, within the
Contract, other tests that are 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 mnot be paid extraunless
otherwise agreed by the Engineer.

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.M1.045/87.

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 transport 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.M1.019/81. 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, cable cranes, etc.
Shovels shall be used to transfer smaller quantities of
fresh concrete from platforms into forms and for
homogenizing and removal of concrete 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 150m’, fresh concrete
shall be stirred — homogenized - with shovels before
placement.
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8.5.3.4.4. Tpancnopt

3a TpancnopToBae cpeker GeToHa 01 GeTOHCKOT MOroHa
0 Mecta yrpahusamaMory ce ynorpeOuTH cneneha
BO3MJIA:

— Bo3uiao ca ypehajem 3a y30ypkuBame OeTOHCKe
MellaBHHE;

o BO3HNIO-MCIIATIHLA NOJ YCJI0BOM Ja Ce MEIIanuua
okpehe penyxopanom Gp3uHom  yTBpheHoM o1
npounssohaua 3a y30ypruBame OETOHCKE Mace;

— Bo3zuno ©Oe3 ypehaja 3a y30ypkupame OeToHCKe
MEIIABMHE KOHCTPYHCAHO TAaKO 1a CYA YV KOME ce
TpaHcrnopTyje ©OeToHCKa MelaBMHA HMa  TJaTke
YHYTpalllthe MOBPUIMHE, /1A j& BOJAOHENPONYCT/HHB W
Ja je omMorylieHo JOBOJBHO NaraHo M paBHOMEpPHO
NpaKHELE OETOHCKE MEIIABHHE.

8.5.3.4.5. Bpeme TpaHcnopToBaiha

Beroncka wmemasuna Mopa Jja Oylde M3pydeHa u3
TPaHCHOPTHOT BO3WJA V BPEMEHY O]l HAjBHINE JABA Yaca
pauyHajyhu o7 MOMEHTa Kal je [03MpaHa Boja y
GETOHCKOM MOrOHY AKO C& TPAHCTOPT 00aBIba BOIMIIOM ca
ypehajem 3a y30ypkuBame OETOHCKE Mace,0HOCHO Y
BPEMEHY O]l HAJBMILE jeJaH Yac ako CC TPAHCIOPTOBAHE
obaeisa Bo3unoM Oe3 ypehaja 3a y3Gypkupame OeToHCke
mace. Tpaucnopr Moxe jna Tpaje mDy:e aKko je BpeMme
XmagHo M Kaja je kopumwheH ycrnopuBau Kao JoJaTak
OCTOHY, @iM Ce MpPEIXOJHO EKCIEPHMEHTANHO YTBphyje.
He ono3BosaBa ce 10 aBamke BOJE 32 BpeMe
TPaHCNOPTOBaA DETOHCKE Mace.

8.5.3.4.6. Jlonaparse [01aTaKa ¥ MEIIATHILY HIH BO3UJIO

Y M3y3eTHHUM  Cly4ajeBMMa, Kaga KOH3MCTCHLH|a
JOMpeMIbEHOr cpeer DeToHa Ha MecTy yrpaljuBsarha He
ou  omoryhuna kpanutetHo 30ujame Gerowa npe
yrpaljusawa, MOKE Ce AMPEKTHO Y BO3MIO-MEINATMILY
JOIATH  CYNepniacTHQHKATOp, TNOJ  YCIOBHMA  Koje
nponueyje  CPIIC  V.M1.045/87, wrto nomnexe
NPETXOAHOM 0J00PEHY 01 CTPAHE HAI30PHOT OpraHa.

8.5.3.4.7. Temneparypa Getona Ha MecTy yrpalusama

Temneparypa GeToHa NpUIMKOM H3py4YHBawa GeTOHCKE
Mace M3 BO3MIa He cMe aa Oyae Buma o 30°C HUTH HiKa
on +5°C. Ilpn ycnoeuma xnamHor Bpemena (nenon +5°C)
MOYKE CE 3aXTEBaTH BHILA BPEJHOCT TEMIeparype GeToHa
on +5°C. Cpaka ucnopyka GeToHcke Mace Mopa na Oyaie
CHab/leBEHa NMPONPATHUM JIMCTOM Ca MOoJAlMMa CarjiacHo
oapentu CPIIC ¥.M1.045/87.

8.5.3.4.4 Transport

The following vehicles may be 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.

8.5.3.4.5. Transport Time

Concrete mix shall be poured out of the transport vehicle
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 transport 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
determined experimentally. Adding water during the
transport of concrete mass shall not be allowed.

8.5.3.4.6. Feeding Admixtures into Mixers or Vehicles

Exceptionally, if the consistency of delivered fresh
concrete on the site of placement would not allow a good
compaction of concrete before its placement, it is allowed
to add a super-plasticizer directly into the vehicle — mixer,
under conditions specified in SRPS U.M1.045/87 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
+5°C), 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 U.M1.045/87.
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8.5.3.4.8. Kontpona Ha MecTy yrpajie

8.6.

8.6.1.

8.6.1.1.

8.6.1.2.

8.6.1.3.

betoncka maca koja ce gonpema Ha rpaaunuiuTe Mopa ce
CTanHo  KoHTponucatH.Ha  MecTy npawmsema w3
TPAHCHOPTHHX  CPEACTaBa,  OJHOCHO HA  MECTy
yrpalusama Getoua, u3sohau GeToHCKHX panoBa MOpa aa
CBUJICHTHPA TOJATKE KAPAKTEPHCTHYHHX  CBOjcTaBa
GeToHa 1 Bpeme Tpajama TpaHcnopta. Kousuctenmmja ce
KOHTPOHLIC ~ BH3YENHO, a MEPEHEC KOH3HCTEHLMje
METOJIOM Clierara BPIIM Ce HAjMare 3a CBAaKy HCIOPYKY
38 KOjy je OBO Mepee BpINEHO NPHIHKOM MyHersa
BO3HIIA,0/IHOCHO HAJMAME JeTHOM Y CBAKO] CMEHM H OHO
MOpa 11a 0AroBapa KOH3MCTEHUM]) 1 oapelieHo] npojekTom.
[lo nmorpebu,ako je npojextom objexta npeasuheno,na
IPALMNUIITY KOHTPOIMHCATH KOMHYMHY YBYYEHOT Bas/yxa
npema CPTIC-y ¥.M1.031 u Temneparypy GeToHcke Mace
npema CPIIC-y ¥ .M1.032 uajmame jemaunyr y ceakoj
CMEHK.Y rpal)eBUHCKHM THEBHHK MOPAjy ce yHeTH Gpojesn
NPONpaTHHX JIMCTOBA M CBM PE3YJITATH HCIHTHBAH:A
BpPIUICHHX Ha rpa..'mnumry_

Vrpahusate cexer GeToHa

Crantoct pajia GeToHCKOr NoroHa, nporpam GeToHHpara,
TOYETaK W Npekua BeTOHCKUX paaosa

Oprannsanmja n onpeMa rpaguimimTa

Opranmsaumja ¥ onpema rpaJiiiniTa MOpa jia oaroBapa
KOHCTaHTHOM pajy 6eToHckor norota. IToa kKoHcTaHTHIM
PanoM roroHa nojpasymera ce MoryhHOCT HenpekuaHor
JHeBHOr M HohiHOr GETOHMpama, M TO KOJ CHOJBHHMX
Temnepatypa a0 +5°C Ge3s oaropapajyhux Mepa 3awrture.

PesepeHa onpema

Y oKkBHpY moroHa Mopajy GHTH OCHIYpaHM pesepBHH
CIEKTPOArperaTH 3a COTNICTBEHY NMPOM3BO/IbY ENEKTPHYHE
CHEpruje,  pe3epBHH  KOMMpECOpM  3a notpebde
NHEYMAaTCKMX ypeljaja, onHOCHO MaumnHA, onpema 3a
3AWTHTY GETOHA O/1 HENOBOBHMX ATMOCHEPCKUX YTHIIAja,
n0Bo/EaH Opoj arperara 3a NOCTH3ame€ KOMIAKTHOCTH
GeToHa 1 curypHo craGeBarbe, Kao M Apyru moTpedaH
marepujan.

[Mporpam Getonuparma

Tlpe noueTka cBakor GeTOHUpaIa, MOjeIMHUX OJICEKA HITH
Ienosa ofjexrta, w3sojay Mopa CBAKM MYT Ja H3pamu
nporpam GeToHUpamba.

M3 nporpama Getonupama uam npojexra GeToHa Mopa
OutH BHIBHB HENOKYIaH CHCTEM pala noroHa,
Tj.NPUNPEMA MaHUMynauyje, TPAHCHIOPT M yrpahusame
GeTOHA Y 0IHOCY Ha CKeJly M OMIATY, T¢ HeroBa 3alTHTa
NPOTHE HEMOBO/BHHX aTMOCHEPCKMX yTHLEja 3a Bpeme
Mauunynauvje npu yrpahusawy M nocne yrpahupara
BetoHa.

8.5.3.4.8. Control on Site of Placement

8.6.

8.6.1.1.

8.6.12.

8.6.1.3.

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 least once in each shift, and it shall 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
according to SRPS UMI.031 and the temperature of
concrete mass according to SRPS U.M1.032 at least once
in every shift. Numbers of pertaining sheets and results of
all tests performed on the site shall be entered into the
Building Journal,

Placement of Fresh Concrete

Constant Operation of Concrete Plant, concrete Schedule,
Commencement and Termination of Concrete Works

Site Organization and Equipment

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 measures,

Back-Up Equipment

The plant shall be provided with a back-up power
generator set for the generation of power, back-up
compressors 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.

Concreting Schedule

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 entire 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 after the placement.
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8.6.14,

8.6.1.5.

8.6.2.1.

Y nporpamy mopa gma Oyae gara CTBapHa KOJIHYHHA
yrpahusawa OeToHa M JaT pPauyyHCKM J0Kas 1a je
crnocofHOCT GETOHCKOr MOToHa JOBOJBHA.C 003MpOM Ha
CBE 3aXTEBE,0HOCHO KOjH oipelyjy MuHHManHa Op3uHa
Hanpenosamwa yrpaljupawa OeToHa y KOHCTPYKLH]Y
objexTa.

Y nporpamy mopa OMTH npukazad GpojuaHM W CTPYYHM
cacTas paaHux rpyna w3pohauya ca MMeHMMa OArOBOPHMX
PyKOBOAMNALA O0jeKTa KOJH CE paju.

Y nporpamy wmopa ja Oyle npuMKazaH — cacTas
Getona,npeaxoaHe npofe-103wKe,KOjH je NPOjeKTOBAH
npeMa KpuTepHjymy u3 tauke §.3.2.

INouerax panora

Ca Oeronuparem m3Bohay Moke Ja mnouHe Kaja
HAJ30pPHH OpraH [HCMEHO MNOTBpAM y rpaheBHHCKOM
JAHEBHHUKY Npey3uMame CTara nojnora, CHENa, Oonnara v
apmarype M 0000pH nporpam GeTOHHparka.

O6ycrara pajioBa

VKOIMKO CE YCTRHOBH HEHCITYH:-ABAILE 3AXTERA, NPOjeKTa
HIH TEXHHYKHX YCnopa, HaJ30PpHH Oprad MOMKE
Oe3ycnoBHO 1a NpekuHe paj Ha OETOHMpalLY U Ja 3aXTepa
OACTpamMBame Heoaropapajyhiux naprtuja Oetona u3
ofjexta.Mopajy ce nNpu TOM MCIYHHTH CBM YCIOBHM 3a
HEBOF]EH.»C PalHHX HacTaBaka.

JlpeeHe onnare ¥ ckene

TexHuuku YCNOBH 3a CBE BPCTE JAPBEHHX OIUTATA H CKENa

TexHHuKK YCTIOBH 32 MPOjeKToBatke, H3Bolee, ynotpedy
H ONp/KaBame e/leMEHaTta M KOHCTPYKLMja Hocehux
onnara M cKejla OJ OpPBETA M O/ MPOH3BOAA Ha Oasu
apseta y rpaljesuHaperBy yrBphyjy ce npema CPIIC
V.119.400/84 u TexumdykuMm Hopmatusuma BAB-a (4.
242-249).0Baj cTamzapa ce He OJHOCH Ha CKeJie O
YENHYHHX LEBH M OJI MelMYHHX npodmna, Koju ce,
Takohe, MOry NpMMEHHTH Yy KOHCTpYKLHjamMa CKele 3a
koje ce u3pahyje mocefan npojexar. Onnary uuHE
OMIATHE MOBPIIMHE O Jacaka WM npecdadbpukoBaHux
no4a W CHCTEM rpeanua,ctyfaua u noay mupava rnpeko
KojuX ce ontepeherse onnare npexocu Ha ckeny. Mako cy
CKENE M OmJaTe NPUBPEMEHe KOHCTPYKLMjE ,cTabuiHocT
CKENE M [Monjare Mopa Aa CE MNpopayyHa Mo CBHM
MPH3HATHM TIPHHLMNMMA M YOOHYajeHHM [paBMIHMa
cTaTHKe KoHCTpykuuja. Ksanuter apsexe rpalje on koje ce
rpajge ckene W omnare mopa ga oaroeapa CPIIC
V. J0.001.3a uspany ckena ynorpeGmasajy ce obna u
pesana rpaha.3a u3pany onnara,0cHM JacaKa,KOPHCTE Ce
H (hypHUpPCKe Mioue,nIoYe HBepHle U ciunuHo. Keanurer
CMOJHHX CPE/ICTABA KOja ce KOpHCT € y rpafemy onnara u
ckena mopa aa oaroeapa CPIIC V.119.200.

8.6.1.4.

8.6.1.5.

8.6.2.1.

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.c.
those that determine 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.

Commencement of Works

The Contractor may start concreting when the Engineer
confirms, by an entry made in the Building Journal, that
he has accepted the condition of bedding, scaffolds,
forms, and reinforcement, and approved the concreting
schedule.

Suspension of Works

If the Engineer identifies that the requirements, design, or
Technical Specifications have not been met, he may
unconditionally suspend the concrete work and order the
elimination of inadequate portions of concrete from the
works. In such case, all requirements for construction
joints shall be met.

Timber formwork and scaffolds

Technical requirements for all types of timber formwork
and scaffolds

The technical requirements for design, erection, use, and
maintenance of elements and constructions of supporting
formwork and scaffolds made of timber and wood
products in construction industry, shall be determined
according to SRPS U.C9.400/84 and technical regulations
PBAB (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. Formwork 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 quality of timer used
for scaffolds and formwork shall be in compliance with
SRPS U.D0.001. Round and sawn timber is used for
scaffolds. For formwork, aside from planks, veneer
panels, plywood panels, and similar materials may also be
used. The quality of fittings used for the erection of
formwork and scaffolds shall be in compliance with SRPS
U.C9.200.
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8.6.2.1.1. [Ipojekar onnare 8.6.2.1.1. Formwork Design

Cee omnare 3a GeToH u apmupanu Geton mopajy Gt
uspaljenn npema Mepama y npojexty. M3pohay MOpa Ja 3a
CBAKY OMIATY W3pamM MpOjeKaT, YKOAHKO OH Huje jaT y
FIaBHOM TPOjeKTy ofjexTta u yKonuko m3sohau Taj jaru
NpOjEKAT  He MOKE PACTIONOKHEOM  ONPEMOM M
TEXHONIOTHjOM Ja peamusyje, n3sohaues arTepHaTHBHH
NpojekaT noaneke o06pewy on CTpaHe HaJ30pHOT
opraHa. Kox onnare 3a "upmus Geton" notpebuo je
YB@KHTH MOCEOHE KPUTEPHjyMeE KOjH Mopajy 6uTH Jath y
npojexty ofjeKTa.

8.6.2.1.2. Ksanurer onnare

Onuara mopa 6utH no6po sanTHBeHa, Tako Ja je
OHEMOrYieHO  cRaKO  MNPOLUEHHBALE M OTHLAILC
LEMEHTHO-MEIIMAHOT ManTepa M3 CcBewer OeToHa.3a
3anTHBake oOmnata Mory ce ymoTpeO/baBaTH  camo
MAarepHjanH KojH He JeNyjy IITeTHO Ha XHaparaumjy
LIEMEHTA H KOjH He MOry 060juTH OETOHCKY NOBPIIHHY.

8.6.2.13. Tlogynupare 1 ycuaperme onare

Honynupamwe u ycuapemwe omnare mopa aa 6Gyae Taxo
M3BEAEHO Ja HuCY Moryhe maknanue nedopmanuje win
noMepara  ycle]l NPHTHCKA  CBEGKEr  OGEeToHa M
NMHAMMYKHX YTHLAja 3a Bpeme DeToHMpama. Crabunioct
¥ HOCHBOCT CKelle W onuiate Mopa ja Gyay y mpojexty
CTATMYKM JIOKA3aHE W Ja HMajy TaKBY CHTYPHOCT M
KpYTOCT 2 Ge3 cieraka u mTeTHHX Aedpopmanuja Mory
Aa npume ontepehersa M yTHuaje Koju HacTajy y Toky
u3Boherwa panoea u ja je obesGeljcna CHIYPHOCT pagHuKa
H €BEHTYaIHOT caoOpahaja Koju ce M3BOIH MO CKelTH.

8.6.2.1 4. Tlpunpema onnare

Onnate koje ynujajy Boay mopajy 6uru npe OeToHUpamka
TIpUNPEMILEHE Tako Ja OeToHy He OAy3uMajy Boy
(nonuBame BOZOM WAM  3awTHTA oaroeapajyhum
npemasuma).

8.6.2.1.5. [lpemasu onnare

Onnarte n npemasy onuiate He cMejy Aa yTHUY Ha TOH Goje
Oetonckux nospuwmua. Tlpemasw onnate He cMejy ¢
OETOHOM XEMMjCKH pearoBaTin HHTH Ha GHII0 KAKaB HAYMH
LITETHO YTHIATH HA KBAIUTET DETOHA.

8.6.2.1.6. Ckuname onnare

3a nouerak ckunamwa onnare koa GeToHa koju BE3yje npu
HOPMAaJIHHUM TEMIIEPATYPHHUM ycnoBuMa(HajHuKa
Temneparypa Getona usHan +5°C) saxke chesehu onmry
KPHUTEPHjYMH:

All formwork plain 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
available equipment and technology, the Contractor’s
alternative 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

Formwork shall be strutted and anchored so as to prevent
any later deformation 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 design by a structural
analysis and ensure 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.

8.6.2.1.4. 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 formwork 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 formwork for concrete that
sets under normal temperature conditions (the lowest
temperature of concrete above +5°C), the following
general requirements shall apply:
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- OIUIaTa CE€ CME CKMHYTH Tek nowrto yrpahenn OetoH
nobuje oaroeapajyhy uspcrohy npeasuheny npojextom
HIIH NpojexToM OeToHa;

- KOJl MPEJHANPErHyYTHX KOHCTPYKLM]a Y IPOJEKTY Mopajy
Outn gata noceOHa yNyTCTBA 3a CKUAE OMare.

Ynotpeba yBMjeHHX kMuaHux npuuspmhnpaua 3a
tukcHparke oniate Huje m03BoJbeH. CBH  METAIHU
€IEMEHTH 32 YCH/pPaBale H 3aTe3albe , Kao W (PUKCHpame
onnare,mopajy Outi uspalieHu Tako 1a ce CBakH 1e0 KojH
ocraHe y  Oeromy,a Moke phatm  oaHoCHO
OKCHIMpaTH.Tpeda OJCTPAHHTH M MOTOM IPEKPHTH
clojeM O] HajMamke 2UM LEeMEHTHOr ManTepa WM
3AMTHTATH Ha [PYrH oarosapajyiu Ha4dMH,0JHOCHO Ja
Oyne yrpahen uementHu mantep y OertoHcky macy. Cea
nonpeyHa cuapa mopajy OMTH OnpeM/bEHa IJaBama 3a
3aTesame, KojMMa je Moryhe W3BpIIHTH HAKHATHO
3are3ame, a nocne DETOHUpaka JIa ce MOTy OJICTPaHMTH,a
J1a ce OETOH HE OIITETH.

OTBOPM M3 KOJHX C€ M3BYKY CHIpa, MM [aBe 3a
3aTesame Mopajy OMTH NaIUBMBO M BOIOHENPONYCHO
HCMYHEHH cBexkHM OetoHom. Koo BHUBHBHX MOBpILIHHA
OeToHa pacnopejl CHAPEHHX OTBOPA M HAYMH 0Bpaje Mopa
OMTH H3BEJICH TAKO 14 TEXHONOIIKH U BH3YE/IHO OArosapa
BHI/BUBOM DETOHY.

Onnate ce wmopajy npe ceake ynortpebe no6po
OYHMCTUTH.Y XNaaHuM pa3fob/eMMa orate Mopajy OuTH
Oesycnosuo ouninfieHe Ol CHera, HANEIUBEHE 3EMJBE H
neja, Mo nopnexy ogodpewsy O CTpaHe Hal30pHOT
opraHa.

- 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.

8.6.2.1.7. Yuspwhusare onnare 8.6.2.1.7. 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, ie.
oxidise, shall be removed, and then covered with a layer
of cement mortar, at least 2 cm thick, or protected in
another appropriate way, ie. 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 concreting 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 technologically and visually for
visible concrete.

8.6.2.1.8. Ynmnhewe onnare 8.6.2.1.8. Cleaning Formwork

Formwork 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. Ycnosu 3a mocTaBlbame onnare 3a OETOHCKE HBHYHE 8.6.2.2. Requirements for Erection of Formwork for Concrete Edge

Tpake M TpaKe KOMOBO3HE KOHCTPYKIIH]E.

[Mo npasuny, mpema TEXHONOTH]H rpalkke OeTOHCKH
KOMOBO3 HA NYTEBHMA rpajd <€ Mo CHCTEMHMa da cy
KONOBO3HE Tpake o000CTPaHO OrpaHUuYEHe WBUYHHAM
TpaKama, MM Jia CY JeNHOCTPAHO OTrpaHH4YeHe MBMYHMM
TpakaMa M je[JHOCTPAHO TpakoM Japyre Hamene. C
003HPOM Ha BLKHOCT MPOMETA, OJHOCHO ¢ 003HMpoM Ha
PasIHYHTY CrocoDHOCT NPOMETHHUX NOBpIIHHA OeTOHA M
achanta noa pPazIMHHTHM TEMIIEPATYPHHM YCIOBHMA,
komOMHALMja napaneiHux achatTHUX ¥ BETOHCKMX
nojaca y KOJIOBO3HO] KOHCTPYKLIH{H HUJE J03BOJEEHA,

[lpu wmarpanmy GETOHCKE KOMOBO3HE KOHCTPYKUMjE, M0
npaBuTy ce Hajnpe W30eTOHMpAjy UBHYHE TPAKE H Tpake
JIpYre HameHe Koje koj OeTOHHpama KONOBO3HE Tpake
Clly:Ke Kao onnare, OJHOCHO [ojora 3a Bohewme
(unumepa. betoHupame KOMOBOIHWX Tpaka OPYTHM
nocebHHM OnnaTamMa WM ONJIATHUM LIHHAMA [IPHMEHY|e
Ce Y H3Y3ETHHM ClyuajeBuMa.

strips and Carriageways

As a rule, according to the technology of construction,
concrete pavement of roads is constructed according to
the system that carriageways are limited with edge strips
on both sides, or limited with edge strips on one side, and
a lane for other purposes on one side. Considering the
significance of traffic volume, i.e. different capabilities of
concrete and asphalt traffic-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 formwork or road forms.
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8.6.3.

8.6.3.1.

Onnaty MBHYHMX TPaka HIH CEKYHJAapHUX Tpaka moryhe
je  M3BecTH noceOHOM  OMIATOM MM OMJIATHHM
muHama.Cee Tpake M Tpake KOJIOBO3HE KOHCTPYKIM]E
mopajy na Oyny Geronupane duuumepom.Tome mopajy
oarosapajyhe OMTH U3BeIEHH CHCTEMH YETHYHKX ONIATA,
OIHOCHO OIUIATHHX W (PHHMIIEPCKMX IHHa 3a
DeToHMparbe Ha MecTMMa rae yrpahueawe OeroHa
(UHUIIEPOM TEXHMYKH HMje M3BOUBMBO, H3BOhau Mopa
Ja NpejUioky HAaJ30PHOM OpPraHy TEXHHYKO pelIemhe
yrpahupatba OeTOHA HA THM MECTHMA M TMOCTABILAME
onnarte Ha 0f00pee.

PaBHOCT ropwHMX HBHUA OIMIATHHX MM HUHUILEPCKUX
WHHA MOpa [1a OCHIYpa MOCTH3abe KpMTEpHjyMma 3a
pasHocT OetoHckux nospumHa. OacTynmame HBHLA
oriate o4 MpPOjEKTOBAHOr TNPaBla Y XOPH3OHTATHOM
CMEpY MOMKE M3HOCHTH MakcumanHo 10um. To oactynarme
CME HAacTYMHTH CaM0 Y HENpPEeKHIHHM HEJOMJbEHUM
KPHBHHAMA TaKO Ja Ce BH3YE/IIHO HE CME MPHMETHTH. Y
kpueuma ca P < 2000 M mory ce ynorpeO/bapaTti camo
noce0HO M3rpaljeHn CHCTEMH OIUIATA WIH OIUIATHHX H
(hPMHUIIEPCKUX HHA, Ja CE UCKIBYHY]Y BHIUBMBH JIOMOBH
u a06mje oaroeapajyhia npojekT opaHa KpHBHHA.

Onnare, onnatie M (QUHMINEPCKE IIMHE Mopajy OHTH
KOHCTPYKUMJCKH Tako Hu3paljeHe M MOJIOXKEHE Ha Takap
HAYMH 13 je HHMXO0Ba CTAOMIHOCT ¥ CBMM TNpaBUMMa
Ge3ycnoBHO OCHIypaHa, Aa ce Jo0Mjy 1o uenoj aebmuHu
feToHa NOTNYHO YMCTE W I7IATKE NOBPIIHE H Ja He
NoOCcTOjH MOTYRHOCT W30AUMBamka cBeKer OeToHAa WIH
npouehuBame (HMHOr LEMEHTHOT MANTEpPa H3 CBEWKEr
GeToHa Kpo3 cnojepe MW Mcnoj onnare, Mipohay mopa
Ja HaI30pHOM oOpraHy OJaroBpemeHo, [pe MoueTKa
OETOHCKMX  panoBa, CTaBH  HAa  YBHI  JOKAasHY
JOKYMEHTAUM]y ©  CTenmeHy  ymotpebm  jUBOCTH
npeasuljeHOr CcHCTEMa OMIate, ka0 H  HCOPaBHOCT
ONIaTHUX ¥ QUHHLIEPCKUX KA, Haa3opHH opraH Mowke
Mpe WIM Yy TOKY pajoBa, Yy ciyyajy Heoarosapajyhe
onjare, 1a 3axTeBa 3aMeHy, HiIH KOHCTPYKLMJCKY JOMyHY
LEMOKYMHOr  CHCTeMa  OMaTe  WIM  OIUIATHHX
(DMHMIIEPCKHX IIMHA, A7TH NPe NMoYeTKa DETOHHpPaa.

Yrpaljenu GeToH Ha KOjH Cy NOJOMKEHE IIHHE cMe na Oyie
ontepehed Bo3MIMMA npu crapocTd OeToHa Ha Kojoj je
NOCTUrHYTa Herosa norpedua usperoha on mMun.70%
3axtesaHe mapke Oetona. lllune mopajy oHemoryhuTh
cBaKo nokamHo caobpahajHo npeonTepeliMpame OeToHa
(o Tauxu 8.6.8.3.).

Onnare, omnatie #  (QUHUIDEPCKE IIHHE  MOpajy
OCHTYPAaTH HajMakke OYKHHY 3-IHeBHOT GETOHHPamha,a HH
y KoM cnyuajy mame oa 1000 m OetoHupama Koloeo3a.
[Nouerak ckupama OniarTe YCIOBJBEH j€ 3aXTEBOM 1a He
npoyspokyje oiuteheme OeTOHa, IUTO je€ YCIOB/BEHO
noctuiawem 30% nponucade ypperohe.

Panuu cnojesn

Panxu cnojeBu Ha ofjekTHMa

IMon paaHuM crojeBuma HOIpA3yMERA]Y ce
BOJIOHEMNPOIYCHH CNOJEBH CBEXEr OETOHAa cad OYBPCIHM
(cTapum) GeToHOHOM, NMpH 4YeMy Mopa jaa Oyae HCIyHCH
ycnos nofpe npuoHBEMBOCTH 00a GeToHA.

8.6.3.

8.6.3.1.

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 Engineer for approval a
proposed technical solution for concreting in such places
and erection of formwork.

The evenness of upper edges of road forms and slip forms
shall ensure that the requirements for evenness of concrete
surfaces are achieved. The variation of form edges from
the designed horizontal direction may be max. 10em. 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 designed systems
of forms, road forms, or slip forms may be used, to
exclude any visible broken lines, and obtain a proper,
designed curve.

Formwork, 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 thickness of
concrete, and that there is no possibility of leakage of
fresh concrete, or leaching of fine cement mortar out of
fresh concrete through joints or below formwork. 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
formwork 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 formwork, 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 concrete at which its
required strength of at least 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 achieving 30% of specified
hardness.

Construction Joints

Construction Joints on Structures

Construction joints are considered water-impermeable
joints between fresh concrete and hardened (old) concrete,
while meeting the requirement of good adhesion of both
concretes.
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8.63.2.

MecTa panuux crojera, BUX0BO H3BOhEHE W NPOIYKEHE
Getonupama Ha ofjexkTHMa Mopajy ©OuTi  yHanpen
npeaBuljeHH Y NMPOjeKTy.

ObGpaga nospmmuHa ouBpcior OCTOHA HA  pagHUM
CMOjeBHMA, ¥ CBPXY MpPHIPEME 33 J00ETOHUPAE CBEKET
OeToHa pPYYHMM H/IH MAlIMHCKHM IUTOKOBAMEM, HHje
JI03BO/BEHA,

Ceyma rzae je mpojektom npeiguljcHO OXpanaBibeme
nospuwuHa yrpalieHor GeToHa 3a XOPH3OHTAIIHE CIIOjeBe,
1 Tamo rjie je To moryhe 3a cee apyre cnojeee, o6pahyjy
CE MCMHPAWEM H M3IYBABAEM N0J] BUCOKUM IIPHTHCKOM
MmewmapdHoM Bazayxa M poje.Ty dasy obpame pamnux
Crnojesa MoTpeGHO je H3IBPLINTH HEKONMKO CATH [OCie
OeTonupamsa, kan OeToH mocturae oarosapajyhu cremen
Tepaohe. TTpu Toj oBpamm Mopa ce oHeMoryhuTH cRako
HAHOWIEH:E MNP/bABIITHHE Ca HCNMpaHor GETOHCKOr aena
Ha Jipyre OETOHCKE MOBPIIMHE.

[loBpumna paguux cnojesa koje Hucy Moryhe obpamurtu
Ha MPEAXOHe HauMHE NoTpedHO je 00panuTH NOCTYMKOM
necKaperwe WM APYTHM OIrosapajyiuM noctynumuma Koje
OJIPE/IH NPOJEKTAHT.

[MospmmHe pagHux cnojesa Mopajy OMTH HAaKHAIHO
HErOBaHE, OJHOCHO zainTHheHe 01 HCYIIHBaKa, a Y
XJI3aHUM HHTEpBanuma ojowtehemna 0 cMp3aeata, WTo
yonwuTe BaxH 3a cBe choboane noepmmHe yrpahenor
Oetona (obpaheno y Ttauku 8.6.8.).ITospuimHe pamHux
crnojera mopajy Outm samTuheHe ox 6uMnO  KakBor
zarafjersa.

I[pe HaHomema cResker GETOHA HA OUBPCIY MOBPIIMHY
panHor cnoja, oHa mopa OMTH TemelbHO ounmlicHa
uznypasame. CTENEH HABIAKEHA MOBPIIMHE MOpa OHTH
MHHHMaNaH ("Mar-noppimuHe").

[Tpnu yrpahusamy cpexer GeroHa Ha OMBPCAH OETOH, Ha
KOME joml HMje ckuzaHa OouHa onnara, Mopa OWTH
HCK/BYYCHO CBaKO mpouchHBake LEeMEHTHO-NEMYaHor
Mantepa y cnojHuue usmehy omiate M MOBpLIMHE
ouspenor GeToHa.

Ho3Bo/bEHH CY M OPYIH HAYMHM OCTBApeH:a panHux
cnojera (y3 ynotpedy COpeUHjaTHUX NPEMa3a cMONA M I,
KOMOMHOBAHHX Ca MPEJHANPE3abeM), Al Ce TAKaB CIioj
Mopa NPOBEPHUTH NPETXOIHHM HCTIHTHBAKHMMA.

Paanu cnojesu Ha KONMOBO3HO] KOHCTPYKLIM]H

[lpn GeToHuparsy NojeIMHUX TPAKA WIH TPAKa KOJNOBO3HE
KOHCTPYKLMje, pajHM cnojeBd Mopajy na  Oyay
pasie/beHH  fpeMa MECTHMa Koja €y ¥  MpOjeKTy
npeasuhena 3a u3paay nonpeyHUX BUBHBHX CrIOjeBa, a
KOjH Ce cMaTpajy Kao KOHCTPYKUMjCKM CTIOjeBH Mpema
Tauxu 8.6.4.2.

Papue cnojese notpebHo je OOAMKOBATH KAao NPHBH/IHE
CNojeBe KOJM CY MOBE3aHH MOMIAHMLMMA M HAKHAIHO
CEYCHHM Kao OCTATH Nonpe4yHd BHIUBHBH CHO‘jCBH‘

8632

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 surfaces 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 this is possible for all other joins, the surfaces
shall be washed and cleaned under high pressure with a
mixture of air and water. That type of treatment of
construction joints shall be performed several 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 specified
by the Designer.

After the treatment, the surfaces of works joints shall be
cured, ie. 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 shall be cleaned thoroughly by
blowing out. Surfaces shall be wetted to a minimum
degree ("matt surfaces").

When placing fresh concrete over hardened concrete that
still 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 allowed as
well (using special resin coatings, etc. combined with pre-
stressing), but such joints shall be checked with pre-tests.

Construction joints on Roadway

When concreting particular lanes or carriageways,
construction joints shall be divided according to places
specified in the design for the construction of visible
Joints, and which are considered 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.
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Panuu cnojeen mopajy GutH 3amtuheny o1 MeXaHHYKHX
omrehewa, 0N MCylIEHa, a y XJIaJHHM HHTepBaldMa H
TEPMUYKH 3atTHheHH.

KoHcTpyKuMjcKH cacTaBUM

Onurre

[lon koHCTPYKUMjCKMM CcacTAaBLMMA NOAPA3IYMEBA)Y Ce
NPHUBHAHN WM NPOCTOPHM CACTaBUM BEjY MITH BMILE
mehycoOHo Hesesanux naenoBa Ha 0asM  XMIpalMoOHe
NPHOHJEMBOCTH.

Konctpykumjckn cacrasun y ofjextuma mopajy OHTH
obpahenn y npojexty.M3sofewse Mopa OUTH criporeneHo
y CKIally ca 3aXTeBHMa NpojexTa.

KoHCTpyKuMjcKH cacTaBLy HA KOJOBO3HO] KOHCTPYKIIH]H

Cen y3aysun MelycoOHH cacTaBuM MOjeIMHMX ToYa
KO/IOBO3HE KOHCTPYKLMjE, KA0 M CBH Y3IYVKHH WU
MOMpPEYHH, HAKHAJHO YCEYeHHW BH3YENHH CACTABLM,
mopajy gma  Oyily M3BEJEHH  Ka0  NPHTHCHYTH
KOHCTPYKUMJCKH CaCTaBLUM.

CBH cacTaBLM KONOBO3HE KOHCTPYKLMje Mopajy na Oyay
BOJOHENPOMYCHH W U3BE/IEHH NPEMA NMPOjeKTY.

M3sohiewe cacrapaka Mopa Ja OCMIypa HCTa CBOjcTBa
ouspcnor OeToHa y MOAPYYjY MBHLE KAo M HA OCTATHM
KOJIOBO3HMM  moBpimMHama. Mopa OMTH OcHrypana
3aXTEBAHa PABHOCT MOBPLIHHA OETOHA M PAaBHOCT CaMHX
CMOjHHLIA U PABHOMEPHOCT HMX0BA NPOCEKa,

CBu cacTaBuM Cy Yy TopweM Jeny OSTOHA 3aBpLICHH
YCEUeHHM 3ANTHBHHM CrOjHULIAME, YyHja
BOJOHENPONYCT/BUBOCT MOpa OMTH MOCTHIHYTA NpeMa
HA4YHMHY M Ca MacaMa Kao ITo je To oapeheHo v Tauku
§.6.6. 0BMX TEXHHWYKHMX YCIIOBA,

[lpu ceuemwy crnojHMlA HA 3ANTHBHAM CACTABLMMA JIBAjY
OetoHa koju cy yrpalienn y ase pasnuuute dase, pes
Mopa OMTH M3BDILEH MO CTBAPHOM CIOjY, H TO TaKO ja je
CNojHULA ype3aHa y 00a aena GeTona.

CBu  yceueHH chnojeBH Mopajy OMTH MNPaBOBPEMEHO
yCeueHH ojropapajyhuM MamMHaMa 3a ceuerwe GeToHa U
JI0 MYHECHA Macama 3a 3anuBamke Mopajy 0eTH sawrtuheHn
0 MEXAHHYKHX OLLI'DChCH:a, 0J1 HCYIUMBAHKA DeroHa paHHux
thazsama ouspwhaearsa OeToHa, WM of OWIO Kakeor
np/bama MM YTHIAJa KOjH OM CMamWId NPHOHBHBOCT
Mace 3a 3anupame GeToHOM.

Jlnnamuka ceuema cnojHHLA Mopa Ge3ycioBHO ga npaty
auHaMuky yrpahusamwa Oetona. Cedeme mopa OWTH
M3BPIICHO Y TAKBOM BPEMEHCKOM HHTEPBATY, MOCHE
yrpahusawa OeroHa, ma je oHemoryheH HacraHak
HEpEeryJlapHuX NyKOTHHA, and 4epcroha GeroHa mopa
OMTH TOJIMKA J1a CE NPH CEHEbY HBHLA CIIOjHHLIA OETOH He
OIUTETH.

8.64.1.

8.64.2.

Construction joints shall be protected against mechanical
damages, drying out, and in cold weather periods, they
shall also be thermally protected.

Control Joints

General

Control joints are considered to be ‘dummy’ or spaced
joints of two or several mutually non-connected parts
based on hydration adhesion.

Control joints on structures shall be covered in the design.
The work shall be executed in compliance with the design
requirements.

Control Joints on Roadway

All longitudinal joints between particular pavement slabs,
and all longitudinal and crosswise, subsequently 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.

The water-impermeability of all joints in the upper portion
of concrete that will be finished as sawn and sealed 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 sealants, against mechanical
damage, drying of concrete from early phases of concrete
hardening, or any other dirt or effects that would reduce
the adhesion of a sealant to concrete.

The joint saw-cutting schedule shall follow the concrete
placement schedule without fail. Saw-cutting shall be
performed in such time intervals, after concrete
placement, that irregular cracking is prevented, but the
strength of concrete shall be such that concrete is not
damaged when saw-cutting the edges of joints.
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8.6.5.

8.6.5.1.

8.6.52.

Ilpensuba ce pasmak nonpeyHux BM3yenHUX criojeBa Ha
CBMM Tpakama KOJIOBO3HE KOHCTPYKLMjE 0 6 MMM KaKo
Jje y npojexty naro.

Ha MBHYHMM Tpakama pasmak NONPEYHMX BH3YETHHX
CrojeBa M3HOCH MOJNOBMHY AYXKHHE GETOHCKMX Iioua
k0/10B03a. Koj GeToHCckMX MBHYHMX Tpaka acdantHor
KOMIOBO34, pasMak MONPEYHUX BH3YEMHHUX CMOjHHLA MOXE
OMTH 10 5 M MAKCHMalHO, MIH KaKO je MpOjeKToM
npeaeuheHo.

llpemase koju ce Hamoce npe A0GETOHMpama Ha
BEPTHKANHE MOBPLUMHE OYBPC/IOr (cTapor) GeToHa, pam
JenTbeiba Coja Ao0ETOHNpaHOr APYTOr jena, noTpeGHo
Je M3BPLIMTH HAPOUMTO NWKIBUBO U Y CKIIATY C4 3AXTEBOM
npojeKTa.

EBeHTyanna nedexTHa MecTa BepTHKaIHMX MOBPIIHHA
Mopajy OuTM mnpe HaHOWIEHA [Mpemasa MOMpaB/beHa
ManTepUMa KOjM OAroBapajy 3a KpPIULEe OeTOHCKMX
NOBPLIHHA.

CBu crojeBr KONOBO3HE KOHCTPYKLHjE, 0CHM MONpeYHHX
BU3YE/IHMX CMOjeBa MBHUHMX Tpaka, BE3aHW cy
MoxaanuupMa. Ha mectuma rae cy wMeuuHe Tpake

H3IOMEHE  MpOMETHOM  onTepehewy, M nonpeysu
BH3IYEITHH HacTaBLH HBHYHHMX Tpaka Be3aHH cy
MOMIaHHLIAMA.

Besa moxnaanuua mopa na Oyse u3BpuieHa mnpema
3aXTEBHMA MPOJEKTa M MPEMa KPUTEPHjyMHMa M3 Tauke
4.5. oBux TeXHHYKHX ycnoBa, oaHocHo CPIIC
V.E3.020/87.

Bumbuee GetoHcke noBpuiMHe ofjekara ("BHABHEH
oeroun")

Ilpy  npojexty BHuBMBMX  GETOHCKHMX —MOBpIUMHA,
notpebHO je npH nNpHMNpeMamy omIaTe M cHojesa,
npunpeMaiby W yrpahupawy OeToHA, BOJMTH pauyHa o
NOCEOHUM  KPUTEPHjYMHMa  TEXHWIOTHj€ BHUBHEOI
feToHa.

Ceu npeanozn 3a NpUOpEMY C¢e€ MNOAHOCE HAA30PHOM
opraiy Ha ofo0peme.

EkcnepumenTtanum Moaen

3a BUABUBY OeTOH MOpa GMTH NpPOjeKTOBAH MPOMHCAH
eKcrepuMeHTanHo usrpalied Mosen koju n3sohau Mopa n1a
H3paJM Mpe MOYETKA pajgoBa, a KOjUM Ce MpHKasyje
CTPYKTYpa M BH3YellHH e(ieKaT MOBPIIMHE, NPH YeMy je
MakpoOreOMETpHja M  MHKPOTCOMETPMja  BMIUBHBOCTH
NOBPUIMHA ~ NPHMApHO  YCIOB/BEHA  BPCTOM W
KOHCTPYKUM]OM OILIATE,

30HjeHOCT W cTabuIHOCT onare

['ycra 30ujeHocT M cTabMiHOCT onnara mopa jaa Oyne
De3ycnoBHO ocHrypaua.

865,

8.6.5.1.

8652

The 6m spacing of crosswise visual joints is envisaged on
all carriageways, 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 roadway, the spacing of
crosswise visual joints may be up to 5 m, or as specified
in the design.

Coatings applied before additional 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.

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-
Section 4.5. of these Technical Specifications, and/or
SRPS U.E3.020/87,

Visual Concrete
concretes")

Surfaces on  Structures ("visual

When designing visible concrete surfaces, it is necessary
to take care of special technological requirements for the
preparation of formwork and joints, and preparation and
placement of concrete.

All proposals for preparations shall be submitted to the
Engineer for approval,

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-geometry and micro-geometry of surface
visibility is primarily conditioned by the type and
structure of formwork.

Compaction and Stability of Formwork

Dense compaction and stability of formwork shall be
ensured without fail.
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8.6.53.

8.6.54.

8655

8.6.6.

86.6.1.

8.6.6.2.

Cacrae cexer OeToHa

Cacras cBesxer 6eTOHA 33 BWJUBHBE NOBPIUKMHE MOpa GuTH
yTBphEeH eKCNEepUMEHTANIHO, CA OCHOBHHM MaTepHjanuMa
Koju cy npensubienn 3a ynotpefy (uementa, arperara,
jJonaun Getony, Goje, MTA.), npu Yemy Tpeda YBaXKHTH
KOHCTPYKIMJCKE H TEXHOIOMKE-PEOIIOIIKE YCIOBE.

Ouepcnn GeToH

Ouspean BUAUBHBH OETOH Mopa OMTH BOJOHENPONYCAH,
OTHOPAH [peMa H3Ty4HBaKy, KapOOHH3aUMIH 1 M IPYTHM
XEMMCKHM YTHLAjHMa, KA0 ¥ OTTNOPaH [IpeMa CMp3aBamy-
O/IMp3aBaky M HMHAYCTPHJCKHM COIMMA 33 OJMp3aBare
OetoHckux nospunnallojeaune BHABMBE NOBpIIHHE
KOj€é YHHE LIETHHY MOpajy MMaTH PaBHOMEPHY CTPYKTYpY
u ucty 6ojy.

Habop marepujana

3a m3poljerse oBe BpcTe OeTOHCKUX panosa, u3sohau mopa
naa opabepe martepHjane M Yy [POJeKTy MIH MNPOJEKTY
GC’T{)Ha JETATBHO H3paaHd NPOH3IBOAHO-TEXHOIOLWKE
YCIOBE M YIYTCTBA, KOja Tpeba MOJHETH HAI30pHOM
oprasy Ha oj00pemse.

Yrpahupame ceexer GetoHa u Tekyha koHTpona

Cactas ¥ YrpaUbHBOCT CBEXKer DETOHA

[lpe crakor GeToHupatsa, M3eohau Mopa Ja CTaBH HA YBH]L
HAIBOPHOM OpraHy [0Ka3: O NpaBuiaHe w3abpadHoM, a
npeMa Tauky 8.3.2. NpojeKTOBAHOM CAacTaBy CBewer
OeToHa W O ILErOBOj MOBOJBHO]  YIPaa/bUBOCTH
cpeacTaBuMa 3a yrpalMBame Koja cToje Ha pacronaramy.
Cpenctea 2a yrpaljusame MOpajy 0AroBapaTH CBOjCTBHMA
fetoHa M onnare, Aa ce Mmoxe noctuhH TpascHa
KOMINAaKTHOCT.

3a ceaku cactae cBe)ker OETOHA M 33 CBAKH MMOCTYNAK
yrpahusamwa npe npsor nmodeTtka GeTOHMpama, M3sohau
MOpa J1a H3BPLIKH 10KA3HO-TIPoOHO GETOHHpabE,

Yxonuko ce npobHo OeTOHHpame CHOpPOBOAM HA CaMOM
00jeKTy, 0JHOCHO ckenu ofjexta, MOpa OHTH MOCTHIHYT
TpaykeHH KBanuTeT yrpahenor GeTOHA; Yy CYNPOTHOM,
u3Bohay je ayxkaH ja ocTpaHu GeTOH Ha CBOj TPOIIAK.

OnuTH ycnoeu 3a yrpahuBame, 0IHOCHO 33 NOCTH3AkE
KOMMAKTHOCTH CBexer OeToHa.

beton ce mopa yrpahupati Ge3ycloBHO CHCTEMATCKU H
NporpaMHpaHo, npema yHanpen uspaljeHoM mporpamy M
n3abpaHoM cHCTEMY, Kako ce TO 3axXTeBa y Tauku 8.6.1.3
H CXO/IHO 0100perby HAI30PHOT OpraHa.

8.6.5.3.

8.6.5.4.

8.6.5.5.

8.6.6.

8.6.6.1.

8.6.6.2.

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-theological requirements,

Hardened Concrete

Visible concrete, once hardened, shall be water

impermeable, 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.

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 submitted
for approval by the Engineer.

Placement of Fresh Concrete and Regular Control

Composition and Castability of Fresh Concrete

After every concreting, the Contractor shall present tot he
Engineer a proof of a properly selected composition of
fresh concrete, designed in compliance with Sub-Section
8.3.2., and on its favourable 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 required
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 itself]
i.e. scaffolds of the structure, the required quality of
placed concrete shall be achieved; otherwise, the
Contractor shall remove the concrete at his own expense.

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 8.6.1.3. and subject to the approval of the
Engineer.



60,2 04
Jasno npenysehie , ITyresu CpGuje

Texunuku ycnoeu
[Mornasme 8: Beron

&&S

Public Enterprise - Roads of Serbia
Technical Specifications
Section 8:Concrete

Maxcumanua  xeteporesoct  rycrohe, H3pakeHa
CTaHJapAHOM [eBHjalMjoM, cMme aa usHocH 0.04 kr/mm’
yrpaheHor GeToHa, YKOIMKO TO OBMM yCIOBHMA HHje
JIpyrauuje npornucaxo.,

Ceaku 3anoueTH GETOHCKH OACEK WM KOHCTPYKUHJCKH
Aleo unM - eneMeHT ofjekta Mopa 6MTH M3GeTOHMpaH
HEMPEKHHYTO Y 3amoueToM obuMy, Kako To mpensuba
nporpaM Getonupama, Ges 063upa Ha panmo BpeMme, a
HMCTO TaKo My cryyajy Op3ux BPeMEHCKMX TIPOMEHa, HITH
MCK/BYYCHA MOjCAMHHX Ole/beha MeXaHH3allje u3
noroHa. ¥ Ty CBpXy Mopa OHTH MPajMIMIITE ONpemMIbeHO
KaKoO ce To 3axTeBa y Tay, 8.6.1.1. n 8.6.1.2.

Y cnyuajy nemsGexuor (mpema nporpamy GeToHHpama
Henpeasulienor) npexuna  GeTonupara, OeToHUpamke
MOpa OWMTHM 3aBpUIEHO Tako Ja je moryhe (Ha Mmecry
NpPEKHAa) HM3PAINTH KOHCTPYKLUMICKH M TEXHOJNOMIKH
onrosapajyhu pannu cacrasak. U3soljerse Taksor pamHor
cnoja moryhe je camo Hakou ojo0perwa HaxzopHOr
OpraHa, anM npeMa HAYMHY KOjM je npomucaH y
TEXHHYKOM OMHCY MPOjeKTa.

[ToueTna Temneparypa ceexe yrpahenor Getona Mopa aa
npH OETOHUpPakby H3HOCH HajMarse +7°C. V ciyuajy za je
TeMneparypa OKOJHOT Bazdayxa ucnol +5°C unn w3man
+30°C,notpebHo je yBectH ce Mepe 3a HOPMAIHO
BC3WBabe OCTOHA.

Makcumanua Temneparypa Getona, Koju HHje yrpahusan
no  ChNeuMjanHOM  NOCTYNKY, 3a BHIIM  CTEreH
TEMIIEPHPAHOT GETOHA He CMe J1a M3HOCH BHIuE ox +24°C,
a 3a cnoposesyjyhe uemenTe,He Bume oj +30°C.

3a  cneumjanmo  Gerommpame  (Mnp.  momBOMHO
OeToHMpame, TOPKETHpasE, [penakTHpame,
BAKYMHpale, yrpahjupame nymnama u cn) Mopajy ce
MPUMEHHTH NoceOHH nocTynuM yrpahieama GeTona, Koju
ce MOpajy TpeTupatH no tauku 8.6.1.3. a Y CMHCITY TauKe
8.3.5. u npema nporpamy y Taukn 8.6.1.3.

Ipu yrpahueawy Getona mopajy Gutn HCITYH:EHH CBH
YCIOBH Tauke 8.3.2 2,

Ceexn GetoH notpebuo je yrpahusatu BUOpHpameMm y
cnojeBnma, uuja ce aebbuna kpehe mimehy 30 1 50 um.

Tojeaunn ysactonie Getonnpann cnojeeu Getona Mopajy
Outu BubpHparkeM 106po cnojenn ¢ NPETXOIHHM JI0HHM
CNOjeRMMA. YKOTHKO MpPeTnoche iy, A0H cnoj GetoHa
HHUje BHIE crocoban 3a Bubpaumony o6pajy, mopa crnoj
Tor cnoja ca cienehum cnojem na Gyne obpaljen y emucay
u3sohema panHor cnoja npema Tauku 8.6.3.

Pazactuparse y onuiate yHecenor Getona y ciojesuma ro
BUOPAUMOHOM  NOCTYNKY (Hnp. BuGpaTopuma) Huje
nosobeno. Kox euGpupama pasactpror Gerona y
Cll0jeBUMa MOpa BUTH HCKIBYHYEHO HETORO TEUeHhe,

A maximum heterogeneity of density, expressed as
standard deviation, may be 0.04 kg/dm3 of placed
concrete, unless otherwise specified in these
Specifications.

Every started concrete section or structural 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 exclusion of certain sections of
machines from operation. For that purpose, the site shall
be equipped as required in Sub-Sections 8.6.1.1. and
8.6.12.

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
technologically proper construction joint. The formation
of such construction joint is possible only upon the
Engineer’s approval, but according to the method
specified in the technical description of the project.

The initial temperature of freshly placed concrete shall be
at least +7°C during concreting. If the ambient air
temperature is below +5°C or above +30°C, all measures
for the normal setting 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°C.

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 8.6.13., and also according to the
programme from Sub-Section 8.6.1.3. in terms of Sub-
Section 8.3.5.

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
cm thick.

Particular successively concreted joints of concrete shall
be bonded well with previous, lower layers by vibration,
If a previous, lower 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.
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8.6.6.3. Ycnosn 3a yrpahuBarbe 0HOCHO KOMIIAKTHPAE CBEIKET
OeToHa KOMOBO3HUX KOHCTPYKLIHja.

Vrpahusame cBeser Getona cBMX mojacera M Tpaka
KONOBO3HE KOHCTPYKUMje Mopa OHTH M3BeACHO momohy
MPETXO/IHO HCIIHTAHUX BHCOKO(DPEKBEHTHHX
KOMIIPECHOHO-BHOpauuonux ¢puHuIIEpa.

Csaku ci1oj Getona mMopa na Gyae 36ujen ¢ Hajmame aBa
pazHa mpenasa ¢uuumepa. Ha ocHoBy Mepemux
BU3YC/THHX YTBpheHa, HAaN30DPHH OPraH MOKE, y CBPXY
NOCTH3aba NMPONHMCAHOT CTENeHa KOMIAKTHOCTH OETOHa,
3axtesath 1 Behu Opoj npenasa Ha Tpowak u3sohaua.

Kon neocnojuor yrpahmpama Mopa OMTH OCHrypaHa
MOTIYHA NPHOHBUBOCT 00a coja. oy cioj Mopa Gutn
10 HaHoLeH:a ropiser cioja samtuhed oa UcyHBama H
APYTUX atMOC(epCKHX YTHLIAja.

Hanowewe u paszactupame Gerona venpea dunumepa
MOpa OUTH MallIHHCKO.

CBaku noceGHO HAHOIUEHH W PA3ACTPTH Cl0j Geroa
Mopa na Oyae npe yrpahupama MAamIMHCKH H3paBHAT
oarosapajyhum ypehajuma 3a M3pABHABAE,KOJH pajie
O[IBOJEHO MM CY CACTABHM €0 (DMHMILEpA, C THM ja
Mopajy uhH NpeKO UENOKYNHE MHpHHE yrpaljupama
fetoHa.

YkonHko je cexu Geton pasactpt menpen ¢umMmepa
HCYIIEH, WIM M310)KEH [aJlaBuHAMA, HE CMe ce
yrpaljuBaTH y KOMOBO3HY KOHCTpyKumjy. Takag GeTon
u3Bohay MOPa 1a OJICTPAHK H3 KOIOBOZHE KOHCTPYKLWje
Ha CONCTBEHH TPOLIAK.

Kon emenryannor jpemonopama Getoma mHa MECTY
yrpahueama usmelly HOpManHOr HaHOWICH:A, OETOH ce
CME OJUIOAHTH Ha NocedHe niaTtoe WM y CHIIOCE, a Mopa
na Oy.ae sawtuhen o1 Melmama 1 atMocdepeknx YTHLAja.

Tocne nocnener komnpumupajyher npenasa (unnmepa
OcToHCKe NMOBpmIMHE Mopajy GHTH 3aTROpeHe. [lpu Tom
MOpajy GMTH HCTYHEHM KPHTCPHjyMH [aTH y NOI7IaBlbY
10. 0BMX TEXHMYKHX yClOBa.

Pyuno nonpasmame nedextnux MOBpIIMHA MAH 01O
KaKBO ojavare GeTOHa HHje J03ROJBEHO.

DuHuwepom 306MjeHH GETOH NOjeAMHHX Tpaka Mopa ce

HAKHAIHO MOBPLUIMHCKH obpamuTi noceGHuM
BHCOKO(PEKBEHTHMM  BMOpaUMOHMM  muoyama  3a
yrpaljupame.

ITocne Takee moppumHcke o6paae, Mopajy ce HCNYHUTH
NOTPeOHH reOMETPH]CKH YCIOBH JIaTH y Tauku 4.5. OBHX
TEXHHYKHX YCIORA,

[Mospukuckom o6pagom Getona npema Taukn 8.6.6.3.8.
He cMe OMTH MNpOY3POKOBAHO JIOJATHO M3NYYMBAISE
HEMEHTHO-NCIIYaHOr Ma.rmepa Ha I'IOBpI.LIHHy.

8.6.6.3. Requirements for Placement and Compaction of Fresh

Concrete in Pavement 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,

Every layer of concrete shall be compacted with at least
two runs of a paver. Based on measured visual findings,
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 spreading 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 be 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 strengthening 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.
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HakHaHo nonpas/bake KOJIOBO3HUX NOBPIIMHA GeToHA Y
OYBPCIOM CTaly HHjE T03BOBEHO.

3a Mame MM HEperylapHe TOBPLIMHE KOJOBO3HHX
KOHCTpYKUMja rae Huje Moryha  manunynaumja
(uHUEpa, J03BO/BEHO j& PYUHO pazacTupame OeToHA U
HEr0BO KOMMAKTHPAE BHCOKO(PEKBCHTHUM
riareubparopuma.

CBM nojaceBH W TPake KONOBO3HE KOHCTPYKUMje MOpajy
MMaTH 03Hake BendkuM cnoBuMa. [lojemmue nmoue
NojeIMHUX KOJOBO3HHX Tpaka Mopajy OMTH no Tekyhem
peay o3HadeHe OpojeBMMa, TAKo Ja je o3Haka OpojeBuma
Yy  MONPEYHOM  CMEpY  KOJIOBO3HE  KOHCTPYKLHje
HIeHTHYHa. MBHYHE Tpake Koje UMajy MONOBHHY AYIKHHE
niaoya, takohe cy osnadene nmpema OpojeBHMa ruioua, a
poparHo crnosuma "A" u "B".Ha acdantHoM Konoposy
DeTOHCKE MBHYHE Tpake MMajy concrseHy o3Haky.Cpaku
NOYETAK H KPaj CBAKOJHEBHE MPOM3BO/e Mopa aa Oyae
obeneskeH rNIABHOM O3HAKOM Tpake HIH Tpake (BeMHKa
cnopa u garym). Kao tpajame jeqHOAHEBHE MPOH3BO/IH:E
cMmarpa ce Bpeme oa 24 waca, ¢ jyTaplmHM TOYETKOM
panse cMene. O3HauaBame Mopa OMTH YTHCHYTO Y CBEKH
Oeton 10 nayduHe Hajmame 8 mm.O3HauaBame CrPOBOLM
uzgofjay Ha cBoj Tpomak. OOMMK ¥ MECTO O3HAYABAHK:A
oapehyje w3sohay W MOJAHOCH HAN30PHOM OpraHy Ha
onodperse.

IMopen omnyka w3 tauke 8.6.6.3. koje cy onwre 3a
yrpafjupame cBexker OETOHA Y KOJNOBO3HY KOHCTPYKLM]Y,
BAKE M CBE OCTANEC OUIYKE BE3aHe 3a Ty ONNYKY, a
Hapo4HTO ONnyKa npema Tauku 8.6.1. 1o 8.6.3. u npema
Tauku 8.3. 1 8.5. OBHMX TEXHHYKHX YCITOBA.

Tekyha konTpona yrpaljuBama ceesxxer HeToHa

Texyha xontpona yrpalusama ceexer OeroHa Mopa jaa
Oyae cnpoBeneHa KOHTHHYATHO-BH3YEIHO H MEPEHEM, V3
NPUMEHY CBUX Y MOjEJMHHM MO3HUMjAMA HABEIEHHX
KPUTEPHjyMa M JICTA/LHUX YCJIOBA Y OBHM TEXHMYKMM
YCJIOBHMA H CXOJIHO 0100pety HABOPHOT OpraHa.

Busyenny KoHTpony Mepa HeNpeKWIHO CIpOBOAM
oarorapajyhe ctpyuno ocob/se n3pohaua.

KoHTpona Mepera yK/By4yje CTATHCTHYKO HCHTHBAME H
onpehuBame Hapo4UTO caenehnx ocobuHa
(KapakTepHCTHKA):

— rycroha u Bnara yrpaheHor GeTona;

— Temneparypa ©OeroHa, mnoanore W Bagyxa M
panaTHBHA BIAKHOCT BA3yXa;

= nocebHa  TEXHHYKA MEpPEH:A.Ka0 HIIp. pPaBHOCT
NOBPIIMHA  KOJNOBO3HE KOHCTPYKuMje, neObHHe
crnojesa yrpafjeHor OeTOHA KOTOBO3HHX KOHCTYKIIH]a,
PABHOCT HBHIIA H OMnImTa KOHTpOna Mepa,
FEOMETPH|CKHX YCIOBA KOJH Bake 3a [MojeHHe
objexTe.

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, be marked 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 fresh concrete to the depth of at least 8
mm. The Contractor shall perform 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 other 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 of 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 placed concrete;

—  Temperature of concrete, sub-base, and air, and
relative air humidity,

—  Special technical measurements, such as: evenness of
pavement 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.
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8.6.7.

I'ycroha u Baara yrpahenor Getona

— HAYMH MEperbal pa/MOAKTHBHUM H30TONHMA, WM
TNIPOMKCHO MPO- BECHOM BONYMETPH]CKOM METOOM,

= KpHTepujymu cnpoBoljera Meperba:

[Ipn Getonupamwy cBux nojacea n Tpaka, Mopajy ce
MCpeHa Y NPHHUMIY HENpPEKU/IHO CIIPOBOAMTH, M TO HA
CBAKOM O/IBOjCHOM KOMNPHMOBAHOM CIOjy. Hansopuu
Oprai mMoOMe 1a 3axTesa crposoheheme THx Mepema u Ha
CBAKOM JIDYTOM OGJEKTY IIe je TO TeXHHYKH NMoTpefHO M
cnpoeoubnBo. Mepewe ryctohe u Biare yrpaljenor
Octona Mopajy OMTH chipoBenena Y TIpeBEHTHEHO-
KOHTponHoM cmucny. [laptije Getona Ha kojuma je
MEpEIHMA YCTAHOB/BEHO Jla HOMMHAlHe rycrohe Hucy
MOCTHTHYTE, WM [a je MaxkCHMAaIHH CTeneH Bjare
npebayen, Mopajy 6u TH oarosapajyhum MEpama MOHOBHO
KOMIPMMOBAHH W ACKOMNPHMOBAHEM KOPHIOBAHH, WIH
YAABCHH-O/ICTPaCHH 13 ofjekTa uu nena ofjexra. Ja
CY KOpexkuMje Gune ycnemne, Tpefa A0Ka3aTH NOHOBHUM
Mepeme,

Kon Getonupama  konososmmx Tpaka, Tpaka 3a
NApKUpame, HIKM JAPYrux Tpaka, mMopa OuMTH 00aB/BEHO
HAjMAE jeaHO Mepema Ha Hajeume 50 M2, npu
OeToHMpalLy MBHYHHX TpakaHa Hajuize 10 M2, WM Kako
Jj€ TpojeKTOM JaTo CcRaKor, 0/IBOjeHO 30MjeHOr ciioja
Oetona. Ha KoI0BO3HMM M ocTanum Tpakama, MepHa
MecTa mopajy GuTH pacniopeljeHa CHCTEMATCKH Tako 1a cy
MCIIMTAHA HBMYMHA M Cpelma MOApydYja nojacepa.
Yuectanocr u Mecta crposobhema Mepersa Ha ofjexTHMa
onpehyjy ce ® wu3spmasajy Yy MpPHCYCTBY HaT30pHOr
OpraHa ¥ CXOHO HEroBOM 0100pemy.

Mepemwa Temneparype 6eTona, nomlore, 3a BpeMe
yrpaljuBama TeMmmnepaTtype M peNaTHBHE BIAKHOCTH
Ba3jlyXa MOpPajy ce CPOBOMTH HENPEKMHO, A HajMai:e
TPH 1NyTa [JIHEBHO Kajga ¢ G'CTOHH])a KOQIOBO3HA
KOHCTPYKLHja.

M3sohay mopa (y cBpxy KouTpose) CNpPOBOAMTH M
OpraHH30BaTH Mpe, 3a BpeMme M nocne yrpalueama, csa
notpebua Texyha u nojeanna Meperma; NIPOBEPUTH f1a U
cy I']pOjelCTOM H TEXHHYKHM YCIOBHMA MNOCTAB/EEHH
FCOMETPHJCKH KPHTEPH]YMH, TIOCTHTHYTH, Ka0 M 14 K cy
obaBbeHa Mepewa 32 cripomoliere CBEHTYATHO
NMOTPEGHHX KOPEKLMja, U CBA MEperma MOpa 1a MoHece
HAI30PHOM OpraHy Ha 000peHe.

[Ipu BeToHHpamy KOIOBOIHMX KOHCTpYKUHja, u3Bohau
CTANHO CPOBOAH KOHTPOJIE MEPENLA, HAPOUHTO YCMEpEHE
Ha MOCTH3aWE KpUTEpHjyma mpema Tauku 8.622. u
nornasky 10 OBMX TeXHMYKMX yClOBa, cBe Ha
3a10BO/bCTBO  HAJ30PHOI OPraHa M CXOJHO HErOBOM
o/100pemy.

Haknaana oGpana yrpahenor 6erona

Hakon yrpahupama cexer 6Gerona y ofjekatr um
KOTIOBO3HY KOHCTPYKUMjy, u3sohay mopa y npaeuixo
onabpaHuM BPEMEHCKMM HHTEpBAIMMA [a OOABH CBe
OBHM YCNOBHMa OApelieHe MM NpeMa NpojekTy nocedHo
NponucaHe HakaHaHe oopane.

8.6.7.

Density and moisture of placed concrete

~  Measurement method: with radioactive isotopes or
properly conducted volumetric 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. The
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 by
decompression by appropriate measures, or removed,
climinated, from the structure or any part thereof. New
measurements shall prove that corrective measures were
successtul.

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 10 m2, 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 the
placement, shall be performed continually, at least three
times a day when concreting pavement structure,

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 are 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
Specifications all to the satisfaction and approval of the
Engineer.

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.
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beroHcke MoBplIMHE panHMX cnojepa ussohay mopa aa
o0panM KaKo je npukazaHo y Tauyku 8.6.3.

Cpe MOBpPUIMHE KOJOBO3HE KOHCTPYKUMje w3Bolau mopa
"TexcTypHO" 1a ofpaiM npema nocTynky "mername” y
MONPEYHOM IPaBlly HA OCOBHHY KOJIOBO3a.

Hamsopuu opraH Mmoske jJa Nponuiue W Jpyre HauWHe
nospiuuHeke ofpaje GeToHa KONOBO3HE KOHCTPYKLHje, ¥
norosopy ca u3sohadem, koje Tpeba u3gohay na M3BpILK
O CBOM TPOIIKY.

Hera, oapuocHo 3awrtura  yrpahenor OGeroHa

arMocepPCKHX M APYIUX yTHLAja

on

Henocpeano nocne GetoHupamwa Komnoposa, 6eTOH Mopa
na oyne samTrhed o

—  mpedp3or ucymmMBama,

—  Op3e uameHe Tonnote uimely GeTona M nojanore u
OeToHa ¥ Ba3IyXa,

— najaeuHa (aTMochepcKHX YTHLAja),
—  BHCOKMX H HUCKHX TEMIIEPATypa,

— pu0paumja (caoOpahajuux M 1ap.) Koje Mory na
MPOMEHE W YHYTpalllly CTPYKTYPY H MPHOHJBHBOCT
OeToHa M apMarype, Kao H JOPYIHX MEXaHHUKHX
owmTeliema ¥ BpEME BE3HBAHA H MOYETHOI
ouppinhiaBama.

8.6.8.1. 3amwTuTa GeToHA O HCYIIHMBAHKA

Beron Konoeo3a ce nocne yrpahuBamka Mopa 3aliTHTHTH
na Ou ce ocurypana 3ajoposkapajyha Xujaparaumuja Ha
HEroBo] NOBpIIMHKM M u3berna owreherwa 36or paHor u
Op30r CKyNbarma.

HM3pohau mopa na npoeene 3amtuty yrpalenor Getona on
HCYlIeHa MOKPHM  MOCTYNKOM, WM MOCTYNIKOM
3aTBapara DETOHCKMX MOBPIIMHA TNMPCKAHKEM XEMHjCKHM
CpeACTBHMA Koja ce mpe ymotpebe Mopajy HCIHUTaTH Y
MHCTHTYLIHjH 32 TY BPCTY JENATHOCTH.

3awrtuta GeToHa on Mcywewa mopa na Oyne edukacHa
Beh y npeMM caruma HakoH yrpaljuBama OeToHa,0aMax
KaJl TO CTake NoBpIHe OeToHA Jo3Bo/baRa. EdukacHocT
3alITHTE MOpa TpajaTH Koj objeKTa HajMame 7 JaHa,a Ko
KOTMOBO3HUX KOHCTpHKIMjA HajMame 21 naH. Henocpeano
nocne yrpaljueatsa, HeToHa ce MOpa 3aTHTHTH 0/1 CYHUA
W NajaBuHAa.

BeToH KONoBOIHUX KOHCTPYKLH]a MOpa OMTH HEMocpeaHo
nocne yrpaljHBama M MOBPLIMHCKE o0paige J0 HodeTka
HEroBaka MOKPHBEH 3ANTHTHUM CpENCTBHMA
3aTROPEHHM M 32 BOAY HENPONYCHHM KPOBOBHMA CBETNIE
00je NPOTHE MCYLIHBAA.

8.6.8.1.

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 agreed with
the Contractor, and the Contractor shall implement them
at his own expense.

Curing and Protection of Placed Concrete against Weather
and Other Conditions

Immediately after concreting pavement, concrete shall be
protected against:

— Rapid drying,

—  Rapid transmission of heat 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.

Protection of Concrete against Drying QOut

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 surfaces 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.
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Kox mokpe Here 6eToHa koJOBO3HMX KOHCTPYKIHja,
NpeTX0aHo 100po HakpaueH GeTon Mopa ga Oyae oamax,
Kal TO J03BOJbABA CTEMCH H.ETOBOr oyppmhasara,
NPEKPUBEH OAroBapajyhum MmoxpusayeM Koju ce cramHo
MOpa OJIpHKAaBATH ¥ BIAKHOM CTaky 0 CTAPOCTH GeTOHA
on 7 paHa. Y BpemeHcKom HHTEpBany on 7 po 21 nan
noBpiiMHe GetoHa Mopajy GMTH HenpexHmHO BIIAXKHE,
O1HOCHO ok GeToH He nocturue 60% ox npemsubene
mapke GeToHa.

Ipu  samrtuth  yrpaleor GeToHa  KOJOBO3ZHMX
KOHCTPYKUMja O MCYIUMBAHa NpCcKamem XEMHJCKHM
CPe/ICTBUMA, TPeba BOAMTH pauyHa 1a ce Ta cpejcTsa
MOTY HaHOCHTH Ha 0eTOHCKe NOBPIIMHE OIMAX KaJl GeToH
nocraxe "mar".

[Hozeomasa ce ynorpe6a XEMMJCKMX CcpeacTaBa 3a
npcKare npema Tadku § 2.5,

Tpajame eduxackoctn samrure Gertomckmx MOBPIIHHA
TIPCKAbEM XEMH]CKHM CPENCTBMMA MOPA 13 M3HOCH, NoJ
Ouno KakBHM armocdepcknm YCIOBMMA, HajMatbe 21 nan.
To mopa Gutn jokazamo mperxomuum aTeCTHPaHUM
HCIIHTUBAKUMA H TeKyNOM KOHTpOJIOM, IITO ce nogmHocH
Ha 01100petbe HA30PHOM Oprany.

Texyha xowtpona egukachoctn samrure Getoma
MPCKAHEM XEMHJCKUM CPEACTBHMA NMPOBOIM CE MEPEH:CM
CTawa BaakHOCTH ouspmhasajyher Getona. Kowtpona
Mepema mopa OMTH CNpOBeJCHA HA CBHM GETOHCKHM
MOBPUIMHAMA, Y LENOKYIIHOM BPEMEHCKOM HMHTEpBaNy 3a
KOju je nponucaHo Tpajame edHKacHe 3amTHTe, YKOMMKO
Ce YC/I0BH 1a je ehUKACHOCT 3aTHTE GETOHA IpeKarsem
XEMHUJCKHM CPEICTBMMA HENOBOJbHA, GETOH ce Mopa M
Jla/b€ HErOBATH 10 MOKPOM MOCTYIIKY.

Xemukanje 3a npckame He cMejy Ha GHIO Kakap HAuuH
WITETHO 1a JENyjy Ha KBAIWTET GETOHA, HUTH Ha Bojy
NMoBpiiHHe  Getonallpe m3paze osmaka vy boju  Ha
GeTOHCKMM  MOBpWMHAMA  KOJIOBO3HE KOHCTPYKLHje,
(unm xemukanuja Mopa na Gye HOTIYHO OACTPAEH.

YKOIMKO ¢y XeMHKaHje 3a npckame ynoTpedihene u 3a
3aWTHTY y OETOH YCEUEHHMX CMOjHHLA, He CMEJY YTHUATH
Ha CMaHCHE NPHOHBHBOCTH MAca 3a 3a/IMBabe CIOjHHULA
GeToHOM.

XeMuKalHje ce MOpajy NpCKalheM HAHETH HA GeTOHCKe
NOBPUIMHE PABHOMEPHO M Y MNPOMHCAHOj KOJHYHHM,
(uHuM pacnpliMeamem, a npema ynyTeTsy npouseohaua
XEMHKAH]E 3a MPCKakbe.

Paanu osicex GeTonupara nojaca umm "raxca” KonoBo3He
KOHCTPYKLMje, KOje Ce 3aBpluaBajy CBaku aH, Mopajy
OHTH N0CEOHO BUIUBMBO 03HAYeHe TafenaMa Ha KOjHUMa je
obenexen jatym Oetomnpama. Te TaGene MOTy ce
ONCTPAaHHTH TEK [MOWITO CE& 3aBPLIM Hera OETOHa of
HCYLIHBAHA,

For wet curing of concrete in pavement structures,
previously thoroughly wetted concrete shall be
immediately, when permitted 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 of
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 affect
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 fillers to concrete.

Chemicals shall be sprayed on concrete surfaces
uniformly and in a specified amount, by fine sprinkling, in
accordance with instructions of the manufacturer of the
spray-on chemicals.

The work section of a concreted strip, or “duty” for
pavement structures, 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.
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8.6.83.

3awrrnta yrpahesor Gerona mnportus oxnaljupama M
3aMp3aBatha

Y xnaauum uHTepBanuma uisohay Mopa oarosapajyhum
NOCTYNKOM TEPMHYKH J1a 3aWTHTH yrpaljenu Geton.

C 0031pOM Ha pErHOHANHE KIIMMATCKE MPHUIHKE, n3sohay
MOpa Ja y MNepHOLY Kaja C& MOKE OYEeKMBATH mnaj
Temneparype ucnoj +5°C uMa 3a cBako OeToHMparbe
AOBOEHE  KOMHYHHE MPHNPEMJBEHHX  oxrosapajvhux
Cpe/cTaBa 3a TEPMHUKY 3AWITHTY Mojsiore u yrpaljesor
feToHa.

3awrtuTa yrpalienor Setona of MexaHuukHX omTehcma 1
npbama

Ceaky yrpalichn u ouspciau GetoH m3sohiay mopa na
3AWITHTH Ha oarosapajyhn HauvMH om OMNO KakBHX
MexaHu4kux owtehera.

3a sawTHTy CBHX paaHMX cnojepa u KOHCTPYKLHjCKHX
CrojeBa KOJIOBO3HE KOHCTPYKIMjE B@KE OMIYKE Mpema
Taukn 8.63.1.,8632 n8642

Konososna koHcTpykumja moxe ga Oyne HauenHo
onrepehena caoBpahajuum ontepehemem, camo mocie
NPETXOAHOTr NMHCMEHOT 0100pera HAI30PHOT Opraua, Kao
wTo je To onpeheHo y nornaemy 10 OBMX TeXHHYKHX
yenora. 3a onrepeheme GeToHa mMHCKHM pamIHAM
BO3W/IHMA BaKE ONIUTE OJUTYKe mpeMa Tauku 8.6.2.2. ¢
THM 1a ce mopa gokasarn MoryhHoct omrepehema Ha
OCHOBY MCNHTHBAMWA MOCTHrHYTe uBpcTohie OeToHa M
pauyncke  nponeHe  HocuBoctillpe  onTepehema
KOJIOBO3HE KOHCTPYKLH]€ APYTHH JTAKIIHM TPAHCTOPTHHM
BO3MIMMA, Mopa ©OuTM mnocturHyra ©Gap 70%-THa
Mexanuuka uBpcrohia Getoma Tpakene Mapke.llpe
ontepehera TeXHM BO3HTMMA, Mopa OMTH MOCTHIHYTA
100%-THa mMexanuuka uspcToha GeToHa TpaxeHe Mapke.
Onrepeherse  KonoBo3a  ryceHMuapuMa  u JIPYTHM
BOZHIIHUMA '{Hja Ce TeKHHA Ha KOMOBO3Y HE NpeHOCH
MpEKo rymMeHuX Hannataka, moryhe je camo y3 noceGue
CHIYPHOCHE Mepe M TOjIexe ON00pemy HaI30pHOr
opraua.

Io 3aBpmenoj HakHaaHoj 0GpazM MOBPIIMHA KOJIOBO3HE
KOHCTpYKUMje, W3Bohau je Mopa OipiaBaTH y 4HCTOM
CTatby 0 MOTNYHE NPEjiaje KOMOBO3a MHBECTHTOPY HITH
KOPHCHHMKY ycryra.

8.6.8.2.

8.683.

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 +5°C may be expected, the Contractor shall have a
sufficient amount of adequate agents for thermal
protection of the base layer and placed concrete.

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 wvehicles, 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 transferred over rubber
tracks, only with special safety measures and subject to
the Engineer’s approval.

After finished after-treatment of pavement surface, the
Contractor shall keep it clean until the final handover of
pavement to the Investor or user of services.
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8.7. Hcnurueame [MOCTUTHYTOT KBaJIUTETA
ouspclior 6eToHa U Ipey3uMame 00jexTa WM JenoBa
objekra

8.7.1. Omure oapente

TTOCTMrHYTH KBAIHTET O4BpCior GeToHa KOHTPOIHINE ce
M YCTAHOB/BABA "[NECTPYKTHBHMM" M "HENECTPYKTHBHHM"
HAYMHOM MCIWTHBAKA KATYMHWX Y30paKka M JMPEKTHHM
MCINHTHBaKHMA M MEpewHMa Ha o0jeKTMMa, OJHOCHO
OLEHOM MOCTUrHYTE Mapke 0eToHa MO maprujama moja
BAB-y/87 (un.46),um npema:CPIIC ¥Y.M1.048/85,CPIIC
Y. M1.041/86 u CPIIC ¥ . M1.042/84.

Henurupama ce MOpajy OpraHH3OBATH M CNPOBOJMTH, &
HWHMXOBH  PE3yNTaTH  OUCHLMBATH  MPEMa  CBUM
KPUTEPHjyMHMA KOJH CY [aTH Y OBHM TEXHMUKHM
yenoeuma u sakehem I[Ipapunuuky BAB/87 u cxoano
0/100perY HaJI30PHOT OpraHa.

HMcnutHBame KamynHHX Yy30paka MpOBOOM CE Mpema
cneuMpukauMjn M3 Tauke 8.4.3.2. OBHX TEXHHUKHX
yCloBa.

HenutuBamwe y3opaka Koju cy usafjeHn u3 objexkta u
HEMOCPEHa MCMMTHBALA H Mepera Ha ofjeKTHMa Bpiue
ce W oapehyjy mpema moceOHOM mporpaMmy Koju ce
NMOJHOCH Ha 0100peme Ha30pHOM OpraHy M Kako je
oapelieHO ¥ OBHM TEXHHYKHM YCIOBHMA, OJIHOCHO Mpema
pakehem [Npasunuuky BAB/87.

Ca MecTa Koja Ha/I30pHH OpraH ojpeau Ha o0jeKTHMA 3a
palierbe BasbKa MM 32 "HENECTPYKTHBHA" HCTIWTHBAKA, Ca
ofjekta ¥ nenosa o0jekTa KOja HAIZOPHHM OpraH ojapeiM
33 UCITHTHRAA NpobHuM onTepehemem, n3poljau Mopa aa
OJICTPAaHH CBE MaTepujane U onpeMy koju oHemoryharajy
YIMMakse y30paka W crpoBoferke HCTIHTHRA:A W MEPEH:A.
M3pohjau He cme na oHemoryhapa y3umame y3opaka W
cnpoBoljebe HCMUTHRAKA M MEPEHA HA 0BjeKTHMA.

Cea pedexTHa MecTa Ha OeToHy o0jeKTa, MIH Ha
JenoBuMa o0jeKTa, Kao M OACTyName oj MpojeKTa,
u3sohau Mopa Ha oarosapajyhd Ha4yWH 1a caHMpa WM
3aMEHHM WM O0OHOBHM OJHOCHO 1a YCKIAIM Ca 3aXTeBHMA
NpojeKTa M OBMM TEXHHYKHM YCIOBHMA, CBE Y CKIaly ca
YMYTCTBHMA HA30pHOr OPrana.

[peysumarne GetoHa v ofjekTHMA

Kpanuter GetoHa y ofjeKTHMa HA4ENHO CE OLEIbYje Ha
OCHOBY pE3Y/ITaTa UCIMTHBAA KAIYMHUX Y30paka, Mo
naprijamMa 3a cBaky Mapky OeroHa, u3pahupaHux 3a
BpeMe NpoH3BoAme mpema Tauku 8.5.3. ¢ oO3upom Ha
KPUTEPHjYME KBANHTETA 3a TMOJEMHE KapakTEPHCTHKE
npeMa MpojekTMMa M OBHM TEXHHYKHM YCIOBMMA,
onHocHo BAB-a/87 W noaHocH Ha of100pere HAN30PHOM
opraHy.

8.7.

8.7.1.

Testing Achieved Quality of Hardened
Concrete and Taking Over of Structure or Its
Parts

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 U.MI1.048/85, SRPS U.M1.041/86,
and SRPS U.M1.042/84.

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 the 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.

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.
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8.7.3.

8.7.3.1.
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Ha ocHoey 6umo kojux HHIMLMjA © CYMHHM M
pe3yiTaTHMa  HCNMTHBaWka MOCTHIHYTOT  KBA/IMTETa
GeToHa, OIHOCHO KOHCTPYKLMje, MOTpeGHO je pesynrare
HCMUTHBAA  JIOMYHHTH pesylTatuMa  OCTanMx

MCIHTHBAA HA O0JEKTHMA MITH Je0BHUMa 06jeKTa, Kako
TO HANOXKH HA30PHM OpraH.

3a koHeTpykUMje UM ofjexTe 3a Koje je To NPONKCAHO,
obaeJba ce UCIUTHBAILE H Ca TIPOBHUM onrepeherem win
ApyruM Ha4MHOM KaKQ OAPE/H MNPOjEKTAHT OJHOCHO
MHBECTHTOP H KAKO TO HANOXKM HAI30PHU OPraH.

Ipujem ofjexata unm aenosa ofjekta obasba ce Ha
OCHOBY CTBAPHO M3BPLICHHX PANoBa y OKBHPY NPOjEKTa 1
MCITNTHBAHHMA JOKa3HUX KBAIHTETa GETOHA M CACTABHMX
KOMMOHEHTH KOJH Ce 3aXTEBajy TPOJEKTOM H OBMM
TEXHHYKHM YCIOBMMA, OJHOCHO Ha ocHOBY [lpaBuinuka
BAB-a/87, ka0 u mpofHux wHcrnuTHBama ofjekta unM
Jenosa objexra.

¥3 UEHTpalHO CrpaB/baibe OETOHA M Heros TPAHCIOPT
CaBPEMEHHM  CPEICTBHMA,  ayTo-MellanuuaMa Wi
ArMTaTOpUMA, Ha TPAHIMIITY CNPOBECTH N0 MOryhcTBy
TPAHCNOPT OETOHA LEBHHM BOJIOBHMA OIHOCHO MYMITOM.
[Npumenom "nymnanor” GeroHa notpedHO je ocTBApHTH
KOHTHHYHTeT u3sohera GeToHCKHX panosa.

Y unmby eMMHHNCAA cerperaumje v GETOHY, Kao M aa
6n ce pan Ha nymnamy" ONAKINAO,[IPUMEHHTH
anuTuBE JloaTke  GeToHy-cynepnnactudmkarope Fhuxos
je sajarax jga nosehajy nnacthunocT,iTO  ce
MaHuecTyje y BHJLY noschara KH3ama
(bnynandukaumje) Getona.

INpuMena "nymnador" GeToHa 3axTena NPEOpPHjeHTALH]Y
pana Ha rpamunMinTy. HyxHo je crporo cnposectu
BPEMCHCKO MIIAHUpae paja (MyTeM UMKIOrpaMa) u myHy
koopaunauMjy  msmelly  cuafpepama (totypa) wm
yrpaljuBama GeTona.

[peysumatbe DeToHA KONORO3HE KOHCTpYKLje

Onrte

Ksanuter Gerona konomo3ue KOHCTPYKLMjE OLehYyje ce
Ha OCHOBY pe3y/TaTa HCIHTHBAA M3BaeHUX GETOHCKMX
UMIMHAPA W JONMYHCKMX MCIHTHBAMA "Hepa3opHoMm"
METONOM JIMPEKTHO HA KOHCTpykuwMjy, a npema CPIIC
V.E3.020/87 (Tauka 8.4.2.).

QOuena kBanurera

[MocTh3aie ycnosa kBanurera KONMOBO3HE KOHCTPYKIIHje
olpehyje ce Ha OCHOBY pE3YITATA MCOMTHBAMA
u3sahenuX LMNMHIAPA, ONMYILEHHX MOCeOHUM MepermHMa
Ha KOMIOBO3HO] KOHCTpyKumjn, npema CPIIC V. E3.020/87
(Tauka 5.6.) 1 cxoHO 0106pery HA/I30PHOT Opraia.
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8.73.2.

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 of a structure shall
be carried out based on actually executed works within
the project and tests that prove the quality 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 means 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.

Taking Over Concrete Pavement

General

The quality of concrete pavement shall be assessed based
on results of tests on extracted concrete cylinders and
additional “non-destructive” tests performed directly on
the structure, according to SRPS U.E3.020/87 (Sub-
Section 8.4.2.).

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 5.6.) and subject to the
approval of the Engineer.
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8.734.

Y3opkoparse

3a cBa wMcOMTHBAaM.Aa PRaje CcC OETOHCKM LUMIIHHIPH
npeunuka 10, 15 mnn 20 UM Kpo3s uenokynHy aeb/eHHY
OeToHcke KONORO3HE KOHCTpykumje. Bymu ce Gyprujama
ca IMjaMaHTCKMM KpyHaMma.

Kpanurter 6eToHa KOMOBO3HE KOHCTPYKIIHje

Kpanuter OeroHa  KONOBO3HE  KOHCTPYKLMjC  Ha
H30YIEHHM Ba/bLIIMA NOTPeOHO je KOHTPOJIMCATH npemMa
cnenehnM KapakTepucTHKaMa:

- uspcToha Ha npHTHCaK

- 3are3Ha uspcroha uenamem

= BOJOHENPOMYCHOCT

- ynHjame Boje

- OTNOPHOCT MPEMa CMp3aBakby-0JMp3aBatby

- OTIOPHOCT MpeMa Mpasy M o

- OTNOPHOCT npeMa xabamy y CYBOM H Bojo3acuhieHoM
cTamwy

= Je0bHHA LIEMEHT-0eTOHCKHX Mloua

- paBHOCT
KOMOBO34.

BHCHHA M @paBal] LEeMeHT-DeToHCKor

3a cBa McnuTHBAA, HaBeneHa y Taukn 8.7.3.4. ocum 3a
HCNHTHBAKE BOJOHENpPONycHocTH, Oyme ce mnoceOHM
UMIMHAPKH.  BogoHenpomycHOCT ce  WCNMTYje  Ha
u3paeHUM UMAMHAPMMA, Te CY Ha HHUMa moTpebHa
HCNHUTHBAKA YBpCTONRE NPY MPUTHCKY M 3aTe3He uBpeTohe
uenamwem. [Ipe JeCTPYKTMBHMX HMCIHTHBaILA, OETOHCKH
LMAMHAPA Mopajy OMTH OCyIIEeHH Ha TeMIepaTrypu
+105°C.

3a wucnuTHBame vuyBpcTORE OPHM  TPUTHCKY, 3aTe3He
yppcTohie LenameM M BOJOHENMPONYCHOCTH, OTHOPHOCTH
npeMa CMp3aBaimy M OJMp3aBawky, OTTIOPHOCTH Npema
Mpa3sy H COIIH, OTIIOPHOCTH Ha Xalae W ylHjame BOIE,
DEeTOHCKM LMNMHAPH ce Bale HajMame Ha cBakux 500 M,
WM KaKOo je y npojekTy HazHaueno. Kana ce He mocturny
3aXTCRM MOjeJMHHX KapakTepucTuka, w3sohay mopa ja
BA/IH, 0 CBOM TPOIIKY, AojaTHe UMnuHape, npema CPIIC
Y.M1.048, c Tum na ce Mopa NpUMeHHTH camo "pazopHa”
MeToaa, y 00MMY KOjM NpONMIUE HANZOPHHM OpPraH a y
OKBUpY npojexta. Iluimugap ce Bamm u3 OeTOHCKe
KONIOBO3HE KOHCTPYKUMje npu crapoctd GetoHa ox 60
JlaHa.

Haknangno yrephupame 3aresxe uspcrohe mpu caemjamy
DeToHa BpWIM ce Ha UMIHHIPUMA W3BaheHMM M3
KOJIOBO3HE IUI04E, 101 YCIOBOM JIa CE MPETXOAHO OIpen
Ha npobHoj neoHMuM Kopenauuja usmehy npuTHCHE
uspcTofie M 3are3ne umperohie npu caBMjamy, W TO Ha
HajMare TPH NpU3ME Koje cy Ouile ucedeHe M3 KONOBO3HE
MI0YE Y HEMOCPEAHO] OIM3MHM KA0 M LHTHHIDPH.

8733

8.7.34.

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.

Quality of Concrete in Pavement

The quality of concrete in pavement structures on drilled
cylindrical specimens shall be controlled for the following
characteristics:

- 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 +105°C.

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
cylinders in accordance with SRPS U.M1.048, 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 flexural tensile strength
of concrete shall be performed on cylinders taken from a
pavement slab, provided that a correlation between the
compressive strength and the flexural tensile strength is
determined beforechand 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.
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8.7.3.5.

3aresna uBpcroha GeToma KonmOBO3HE KOHCTpYKLHje
onpeljyje ce Ha u3salienum umnuHIpUMa Kaja CTapocT
OeroHa u3Hock 90 gaua, kana Je olHOC BHCHHE Ba/bKa (B)
M MpeuHHKa nHHApa Hajmawke (d)=1:1. Usbymeun
LMIMHADH CE 33 HCHWTHBAE CEKY HA JIOHO] CTPaHH C
003MPOM HAa TIONOXKA] y KOJOBO3HO] KOHCTpYKLMju.3a
MOryhHOCT yBep/bMBOr npopauyna 3atesnux uppcroha
OeToHCKMX UWIMHAApa HA 3aTe3Hy uspcTohy KOLKH,
Mopajy OutH mperxoiHo naGoparopujcku yrphene
BHX0BE Meljycobue Kopenmaumdje, ¥ TO npeMa Tauku
8.7.3.4. Ta ncnutupama, koja cy Ha Tpowax ussohaua,
00aB/ba CTPY4YHA PajHa OPraHW3auHja PErHCTPOBaHA 3a
AeNaTHOCT HCITHTHBAK:A MATEPHjaTa H KOHCTPYKLHje.

Cea wucnuTHBama Mopajy na Oyaoy H3BpiIeHa Ha
38[0B0/BCTBO  HAJA30PHOT OpraHa W CBM  Pe3y/ITaTH
TMOHETH HAT30PHOM OPTaHy Ha ofo6petbe.

BoznonenponycHoet GeToHa KoNoBO3HE KOHCTpYKIWMje,
oapehyje ce nMpu JeBeleceTOAHEBHOj CTAPOCTH GETOHA,
npema CPTIC ¥.M1.015. BonouenponycHoct ce nenutyje
HA UM/MHAPHMA WIH KOLKaMa.

Ynujaie Bojte GeTOHA KONOBO3HE KOHCTPYKIIHje oapelyje
¢e Ha OETOHCKMM JIe/0BMMAa UMIMHIOpA Kaja je cTapoct
Getona 90 nana. Betoncky wunuHAap je motpeSHoO ncelin
Ha YCTHPH LMIHHIPA Ae0/bHHE 5 LM YNPABHO Ha HETOBY
OCOBHHY.

OtnopHocT BGeToHAa KONOBO3HE KOHCTPYKIMjE TPOTHE
CMp3aBama-0Mp3asama oapelyje ce Ha uMAMHIpHMa K
pajM ce no MeTo/M 13 Tauke 8.3.1.8.

OtnopHocT GeToHa KONoBO3HE KOHCTPYKUMjE npema
xabaiy oapehyje ce mo meroan Boxmea, kama crapoct
Gerona m3nocH 90 nawa, Ha koukama 7.07x7.07x7.07 M
HCEYeHHM M3 OeTOHCKMX uMnHHiapa, a npema CPIIC
5.58.015. Kouke ce m3pewy u3 GeTOHCKMX MMIMHapa
TAKO fa ocTane ropwa xabajyha nopuimna umiamumpa
HEOACTpameHa.  3a  WCNMTMBAKA Yy  CYBOM H
BOJI03acuheHOM CTaly NOTPeOHO je NPHIPEMHTH CBakH
nyT nocebHe Kouke H3 JABa nocebHo n3bymena LUMIHHpA.

Henutnpama xeanurera Getona npema tauky . 8.7.3.4. o
noTpebn MnM  3aXTEBY Y MPOjeKTy nonymwyjy ce
HCICCTPYKTHBHMM  HCNMTHBalbMMa  uBpcrohe W
BOJIOHETIPOMYCHOCTH ~ HEMOCPEJHO  HA  KOMOBO3HO]
KOHCTPYKUM]H, 1O NPUHLMNY BEIMKMX CTATHCTHYKHX
y3opaka, npu crapocti OetoHa 60 u 90 1ana. ca wBeM
Ja ¢ mNOoCTHrHe ©OBM YBHA Y XETOPOTGHOCT M
HHIHLMpaLe JIOKATHHUX JedeKHHX MecTa WM aenoBa
KOJIOBO3HE KOHCTPYKLHM]E.

Kourpona reomerpuje konorosue KOHCTPYKLje

[MocTuruyTocT  reoMeTpuMjckMX  ycnoBa  KonoBo3He
KOHCTPYKIIHje [OTpefHO je KOHTpONMCAaTH mpeMa
cneaehum kapakTepHcTHKaMa:

- nebmpuna GeToHa,

- HCPABHOCT MOBPIIHHA,

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 first establish their
correlations in a laboratory, according to Sub-Section
8734, 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 U.M1.015. 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 shall be
established on cylinders 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
8.734. 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 are met according to the
following characteristics:

- Thickness of concrete,

- Unevenness of surfaces,
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8.7.3.6.

- HMHIEKC BO3HE cnocofHOCTH Konoro3a mo AASHO
TecTy,

= OJCTYNAKE BHCHHE 0J1 HHBCTICTE.

Jle6/buna GETOHCKMX [UI0MA KOMOBO3HE KOHCTPYKLMje
onpehyje ce Ha cBMM u30YIIEHMM LMIMHAPHMA 3a
uenuTHBake no Tauku 8.7.3.4. Y cnyuajy nga ce me
MOCTHIHY 3aXT€BH TpakeHH Yy nornasmy 10, sake
KPHUTEPH]YMH NPey3AMatba 1aTH v Tauku 8.7.3 4,

HepaBnocT  noBpmmHa — KONOBO3HE — KOHCTpYKLMje
oapeljyje ce y y31yKHOM CMEpY MOjEMHHX TpaKa, a Moj
TPakoM MojpasyMeBa CE€ YBeK WMpuHA wu3mehy jpa
y3lyskHa crnoja. IIpu npey3umamy KONOBOIHHX Tpaka
MEPH C€ MEPOJaBHA PaBHOCT NPHOMDKHO 1 M 0] JecHe
HBHLE Tpake, ¢ 003HPOM Ha MpaBall BOXKLE, @ HA OCTAITHM
Tpakama Mo CpeJMHH H 10 Y3IYKHOM CMepy.

PaBHOCT ce MepH LIEIOM JY:KHMHOM HENPEKMIHO, MoMohy
nnadorpadga uiun 4-MeTapcke neTse.

[lpu mepewy netBom, ceako cienehe mepeme npexpupa
ce (Nokmanma) ca NPeTXOOHHM Ha JIYyKMHH o1 2 M.
VKONMKO je pasMak [Bejy CYCEHHUX HEPABHOCTH MamH 01
6 M jeHOCTpaHW JONATAK CE CMakbM HA MOJOBHHY TOT
pasmaka.

Wupexc cnocofHOCTH KONOBO3HE KOHCTpYKUMje 3a
soiky nmo AASHO Ttecty oapehyje ce mnocebHom
anapaTypoM y y3Iy>KHOM CMEpY M0jeIHHHX Tpaka.

Kon Bosuux Tpaka 3a npey3uMarme MEpHM Ce€ MEpOJaBHH
HHJCKC MPEBO3HOCTH OKO | M OJ JieBe MBMLE Tpake, C
003HpOM Ha npapal BOXKILE, a KO/ OCTATMX TpaKa 1o
CPe/IMHM ¥ Y3AY:KHOM cMepy.Y cnyuajy HemocTH3ama
3axTesa Jatd y rornasey 10, Bpeae HCTH KpuTepHjyMu
Kao y Tauku 8.7.3.5.2.

OncTynawe BHCMHE - KOTA [IOBPUIMHE KONOBO3HE
KOHCTPYKLMjE O KOTa HuBenete oapehyje ce nomohy
Ie0IeTCKUX MEPHHX HHCTpyMeHaTa. Jla 6 ce omoryhnno
o0aBbarbe THX Mepera, H3iBohay MOpa ja npunpemMu y3
TPacy CHCTEM BHCHHCKHX (UKCHPAHMX H H3MEPEHHX
penepa M3 Kojux je moryhe o0aBmarh KOHTpONHA
Meperba. OAcTyname NoBpLIMHA KONOBO3HE KOHCTPYKLMjE
0 HHBENETE MEpH C€ M0 CpeaHHH HGjeﬂHHHX Tpaka Ha
CBaKUX 15 M.

Csa Mepewa ce MOAHOCE HAJ30PHOM OpraHy Ha
0100peme.

INpujem Betona

[lpujem OeToHa [BOC/NOjHE KONOBO3HE KOHCTPYKLMje
00aBIka ce HA OCHOBY HCIIHTHMBAKA H MEPEHHA JOKAZHHUX
HCMPABHOCTH PajlOBA, Y CBEMY MpEMa OBHM TEXHHUKHM
YCIIOBHMA.

CBa MCNMTHBAKA W Meperma Ce MOAHOCE HAN30PHOM
opramy Ha oJ100peme.

- 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.

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
longitudinal joints. When taking over carriageways, the
relevant evenness of approximately 1 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.

Evenness 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 half of that distance.

The riding comfort index according to AASHO 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. 1 m from the left edge of lane, looking in
the driving direction, and for other lanes in the middle and
in the longitudinal direction. In 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, In 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.
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8.8.

8.9.

89.1.

3aBpuiHa  oueHa
KOHCTPYKLHM]H

KBajuTeTa OeroHa ¥

3a Geron kateropuje B-1I mopa ce patu 3appumina oueHa
KBanuTeTa OeToHa, koja obyxeara:

— JIOKyMEHTaUHjy o npey3uMary OeToHa Mo napTujama

— MHIUBCHE 0 KBanuteTy yrpajieHor GeroHa, koje ce
Zaje Ha OCHOBY BH3YEJHOI Mperiena KOHCTPYKLH]ja,
mperjiela  JOKYMeHTaudje o  rpahemy M
sepudimKaumje pesynTara W3 eBuacHuUMje Tekyhe
KOHTpOTE MPOH3BOJHKE Ca Pe3yNTaTHMa KOHTpOIe
CarjlacHOCTH ca YCIOBHMA KBAIMTETA.

Ha ocHosy 3aBpmme onese kBaimtera OCTOHA VY
KOHCTPHKUMjH, J[0Kalyje ce CHTYPHOCT M  TpajHOCT
KOHCTPYKLUMjE WIH C€ TPakH HAKHAMHM J0KAa? KBAIMTETa
Getona.3aBpiuHy OleHY KBATUTETa GETOHA [dje HAT30pHH
opran Ha 0a3u pacnonokuBe JOKYMEHTALM]e U nperieia
KOHCTPYKUM]E W eneMeHara.

OnpxaBame o0jexTa

Betoncke u apmupanobeToHcke KOHCTPYKLMje Mopajy ce
ONPIATH Y CTaky MpPOjeKTOM npeasulieHe CUrypHOCTH H
(dyHKUMOHANHOCTH. AKO C€ KOHCTPYKLMja OLITETH
Mopajy ce nmnpeaysetH mnorTpefHe Mepe  3amTHTE,
yKBY4yjyhH M Mepe caHaumje, WTO NoAneke 0A00peY
HaJI30PHOI OpraHa.

Yuecranoct KOHTPO/THHMX Nnperneaa

I[Ipojextom koncTpykuMje onpehyje ce ywecrasoct
KOHTPOJIHHX Nperneaa ofjexTa KojH ce cacToje o

—  BH3YEJIHOI Mperneia, rie je YKBYYEHO CHHMAarbe
NoJIoXKAja U BENUYUHA NPCIHHA M MYKOTHHA, K40 W
owTtehewa  KOHCIpYKUMje OMTHHX 33 HeHY
CHIYPHOCT,

= KOHTpOIe ymﬁa IMaBHHUX HOCHBHX €lIEMeHara
KOHCTpYKUMje moj cranium  ontepehemem. V
YCNOBHMA jake ArpecHMBHOCTH CpejluHe, 00aBe3sHo
Tpeba KOHTPO/NMCATH CTaWme 3alUTHTHOr  croja

apmarype.

8.8.

8.9.

8.9.1.

Final Evaluation of Quality of Concrete in
Structure

The final evaluation of the quality of concrete to be given
for B-II concrete shall include:

—  Documents on taking 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
from 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.

Maintenance of Structure

Concrete and reinforced concrete structures shall be
maintained in a safe and functional condition as specified
in the design. If the structure suffers a damage, the
necessary protective measures, including remedial
measures, shall be taken subject to the approval of the
Engineer.

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.
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8.10.

8.10.1.

8.10.2.

BeToH 3a koHCTpyKUMje
O6um u cagpixaj pana

Panoeu ofyxsalienn oBuM ofie/bkomM TexHHUKHX ycnoea
cactoju ce y ofesbehemy caux nocTpojersa, onpeme,
MaTepHjana u paiHe cHare u ussohermy CBUX onepanuja y
BE3M Ca MaTepujanuma . KojH ce  KopHcTe: 3a
CKNA[MIITELE, MEPEHE H PYKOBame MarepHjaiuMma, 3a
OAMEpaBalmC W Mellame W, ako Jpyraudje Huje
NPONHCAHO ¥ APYTHM OAE/BIHMA OBMX TeXHHUKHX
ycnosa,  3a CNpaB/kame  OMNaTa,  [pEHOMIEH:E,
yrpaljuBatbe, Heropame W 3aBpiHa ofpaza, ceor HeToHa
3a KOHCTPYKUM]Y MOCTOBA, W3pajly LUMIOBA Of DETOHA u
Apyre y3rpejiue pajioBe Ha OET OHCKHM KOHCTPYKIMjama,
Yy cknaiy ca oapendama M yCI0BMMA YTOBOPa M Y MYHO]
CariacHOCTH ca OBMM OJebKOM TeXHMYKHX YCNOBa,
LUPTEKHMA H YNYTCTBHMA HAI30PHOT OpraHa,

Texuunuka perynartuna

IMBAB. 87 "IlpaBMiHMK 0 TEeXHHYKHM HOpMAaTHBHMA 3a
OeTon u apmupanu 6eton"( "Cn. muet CDHPJ" 6p. 11/87)
u Komentap oapenaba npasunumka TTBAB( Cn. nuer
1988.)

HI1E "ITpapunuuK 0 TEXHUUKHM Mepama YCI0BHMa 3a
npeananperuyTi 6eron" ("Co. muer COPI" 6p. 51/71)

CPTIC  B.B2.010.
Texuuuxu yenosu

Cenapucanu arperat 3a Geron

CPIIC B.L1.011. Toptnana uement.llopriana uement
ca jponaumma. Meranypimkn  uement. ITynonancku
uemeHTH. TexHuuku ycnoeu (1982)

CPIIC  B.I1.014. Cyndatio ornopuu  uemenTu.
Ioptnann uement Meranypmkn uemeHT. TeXHHuKH
ycnosu (1982)

CPIIC ¥.M1.058. Boa 3a cnipassbamse 6etona, TexHHuKH
YCJIOBH M METO/IE HCIIHTHBaA (1985)

CPIIC Y.M1.034. Jlopaun Getomy. Jedunuimja u
knacupuxaumja (1981)

CPIIC  V.M1.035.
nposepasarse (1982)

Jonaum  Gerony.Kpanurer u

CPIIC Y.M1.037. Ilpenpaano uenuTHBakbe paau usbopa
JlopaTaka GeTony ca oJpeheHHM arperatoM M LeMeHTOM.
(1981)

CPIIC ¥ .M1.020 Onpehuame uppcrohe GeroHckHX Tena
TpH NPHTHCKY U3paljenux on ceexker Getona (1978)

CPTIC ¥.M1.050 Kontpona npomsBoise cnocoGHOCTH
(abpuke Gerona (1987)

CPIIC ¥.M1.051 Kourpona npoussomme 6eroHa ¥
(pabpuxama Gerona 3a Geton (1987)

CPIIC Y.M1.052 Munumaiua onpema 3a naboparopuje
npu pabpukama Getona (1987)

8.10.

8.10.1.

8.10.2.

Concrete for Structures

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 full compliance with this section of the
Technical Specifications, drawings, and the Engineer’s
instructions.

Technical Legislation

PBAB. 87 "Rules on technical norms for plain and
reinforced concrete”("Off. Journal of SFRY" No. 11/87 )
and the Comment on provisions of PBAB ( Off. Journal,
1988)

PPB "Rules on technical measures and requirements for
pre-stressed concrete” ("Off. Journal of SFRY" No,
51/71)

SRPS B.B2.010. Screened aggregate for concrete.
Technical requirements

SRPS B.C1.011. Portland cement. Portland cement with
additives. Metallurgical cement. Pozzolanic cements,
Technical requirements (1982)

SRPS B.C1.014. Sulphate-resisting cements. Portland
cement. Metallurgical cement. Technical requirements
(1982)

SRPS U.M1.058. Mixing water for concrete, Technical
requirements and testing methods(1985)

SRPS U.M1.034. Concrete admixtures. Definition and
classification (1981)

SRPS UMI.035. Concrete admixtures. Quality and
quality control (1982)

SRPS U.MI.037. Pre-testing for selection of concrete
admixtures with specific aggregate and cement. (1981)
SRPS U.M1.020 Determination of compressive strength

of test specimens made of fresh concrete (1978)

SRPS UMI1.050 Control of production capacities of
concrete plants (1987)

SRPS U.M1.051 Control of production in concrete plants
for concrete (1987)

SRPS U.MI1.052 Minimum equipment for laboratories
within concrete plants (1987)
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8.10.3. Marepujanu

8.10.3.1. Arperar

Bau Tauka 8.2.1.

8.10.3.2. Llement

Bau Tauxa 8.2.2.

8.10.3.3. Boaa

Baku tauka 8.2 3.

8.10.3.4. Jlonaun Getony

Baku Tauka 8.2.4

8.10.3.5. berou

8.10.3.5.1. Knacutukaumja GetoHa

VY npojekTiMa,3a CBaKH eEMEHAT KOHCTPYKUHMje MM 3a
KOHCTPYKLIM]Y YV LEMHHH Ha3HauyeHa je Knaca 6eToHa Koja
obyxsara camo mapky detona (MB), unu mapky GeToHa u
Apyra CBOjCTBA koja OeTOH MOpa MMAatH y MOCeOHOM
YCIOBMMA CpeJIHHE.

3a cBe ocTano BakH Tayka 8.1, u 8.3,

8.10.3.5.2. Cpojctso OetoHa ¥ MoceOHHM YCIOBUMA CPEIMHE

8.10.3.5.2.1. Omute oapende

[lpenycnor 3a uzpany GeroHa ca moceOHUM CBOjCTEHMA
CAaCTOjH CE Yy TOME Jla Ce Takas OETOH MOpa HMCMPABHO
CACTABMTH, CMIPABUTH M YIPAaIuTH Npema Tauku 8.3.7.

8.10.3.5.2.2. BononenponycHu GeToH

Baxu tauka 8§.3.1.4.

8.10.3.8.2.3. betox oTnopax Ha agjcTBO Mpaza

Baskn Tauka 8 3.1 8.

8.10.3.5.2.3.1. BeToH 0TNOpaH Ha 1ejcTBO MPa3a M CoIu

Basku Tauka 8.3.1 8.1

8.10.3. Materials

8.10.3.1.Aggregate

Sub-Section 8.2.1. shall apply.

8.10.3.2.Cement

Sub-Section 8.2.2. shall apply

8.10.3.3. Water

Sub-Section 8.2.3. shall apply

8.10.3.4.Concrete Admixtures

Sub-Section 8.2.4 shall apply.

8.10.3.5.Concrete

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 of
concrete and other properties that concrete shall have
under special conditions of the environment.

For everything else, Sub-Sections 8.1. and 8.3. shall
apply.

8.10.3.5.2. Concrete Properties under Special Conditions of
Environment

8.10.3.5.2.1. General Provisions

A prerequisite for production of concrete with special
properties implies that such concrete shall be designed,
mixed, and placed properly. in compliance with Sub-
Section 83.7.

8.10.3.5.2.2. Water Impermeable Concrete

Sub-Section 8.3.1.4, shall apply.

8.10.3.8.2.3. Frost-Resistant Concrete

Sub-Section 8.3.1.8. shall apply.

8.10.3.5.2.3.1. Concrete Resistant to Frost and Salt

Sub-Section 8.3.1.8.1 shall apply.
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8.10.3.5.2.4. BeToH OTNOpaH Ha XeMHjcke yTHLAjE

Baxn Tauka 8.3.1.9 u 8.3.1.10.

8.10.4. H3moheme GetoHckux pajosa

8.10.4.1.0nwrtu yenosn

[lpe u3Bohera KOHCTPYKLMja u enemenata o1 GeToHa,
apMHpaHor W npeaHanpernyTor OetoHa, wisohau panosa
Je myxan a Ha ocHOBY mpojekta KOHCTPYKLIHja, CXOIHO
unauy 232 IlbAB-a wspamn npojekar GeToHa, xoju
canpycH:

a) cacTaB DETOHCKHMX MELIABMHA, KONMYMHE M TeXHHUKE
YCNIOBE 32 NPOJeKTOBAHE Kiace GeToHa,

b) mnan GeTouuparsa, opranuzaujy 1 onpemy,

C) HauMH TpaHcnopta u  yrpaljuBama  GeToHCke
MCIIaBHHE,

d) wauMH Heropawa yrpalienor GeToHa,

€) 1NporpaM  KOHTPOJIHMX  HCIHTHBAA cacrojaka
DeToHa,

f) nporpam xoHTpoONe, y3uMAaa Y30paka U MCIMTHBAILA
BetoHcke Memasune 1 GeToHa o napTjama,

g) NIaH MOHTKE e/eMeHaTa, NpojekaT ckele 3a
ClIOKEHe KOHCTPYKUM]E, Ka0 M Npojekar omnare 3a
CMIELMjaIHE BPCTE OMMaTe.

8.10.4.2.Ckene u onnare

Buneru onemax 8.4.5.3.Ckene u onnare.

8.10.4.3. Apmarypa u kabnosu

Bugety onemak 8.4.5.6.2. u 8.4.5.6.7. ommocro 8.10.6.

8.10.4.4. Yrpahusame Getona

Baxu Tauka 8.6.

8.10.4.5. ¥Yrpanma Getona noa BogoM

Betonuparse noa BogoM ce Mopa M3BOJMTH TAKO 14 Ce H3
DETOHCKE MeABMHE HE M3[BOjE LIEMEHT U Bona. BeToH 3a
Hocehe enemente koju ce yrpalyje nox Bomom Mopa ja
canpicn Hajmame 400kr uemeHTa Mo KyGHOM MeTpy
TFOTOBOT GETOHA, IPAHYNAT Ca MAKCHMATHUM 3PHOM 0J1 32
MM, Gaynaudmukatop kao noparax GetoHy, ¢ THM ga
crerame KoHyca Oyae oko 15 um. Llement mopa na je
onrosapajyher kanuTera u oTnopan npema €BEHTYAIHO]
arpecHBHOCTH BOJIE.

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

8.10.4.1. General Requirements

Before construction of structures and elements from plain,
reinforced, and pre-stressed concretes, the Contractor
shall, based on their structural design, according to Art.
232 of PBAB, prepare the concrete design that contains:

a) Concrete mix designs, quantities, and technical
requirements for designed classes of concrete:
b) Plan for concreting, organization, and equipment,

¢) Method of transport and placement of concrete mix,

d) Method of curing placed concrete,

€) Programme of control tests for concrete components,

f) Programme for control, 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
types of formwork.

8.10.4.2. Scaffolds and Formwork

See Sub-Section 8.4.5.3. Scaffolds and Formwork

8.10.4.3. Reinforcement and Cables

See Sub-Sections 8.4.5.6.2. and 84.56.7., and Sub-
Section 8.10.6, respectively

8.10.4.4. Placement of Concrete

Sub-Section 8.6. shall apply.

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
shall contain at least 400kg of cement per cubic metre of
finished concrete, a granular material with a maximum
grain size of 32 mm, a plasticizer as an admixture for
concrete, with the slump of about 15 cm according to the
cone slump test. Cement shall be of appropriate quality
and resistant to any aggressive action of water.
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JleBak 3a OeTOHMpae CE CACTOJM O LICBH IPEYHHKA
HajMare 251M, KOHCTPYHCAaH M3 [IeoBa KOjH MMajy Cro
JHHLE ca npupyOHHLAMA ONPEMIBEHHM 3arTHBKAMA.
JleBum 3a Oeronupame ce Mopajy Tako MomynpeTH ja
omoryhie KpeTame W3NHBEHOT Kpaja 0 YMTaBOj PajHoj
NOBpLIMHM, Kao M aa omoryhe 6p3o cnymTame Kama je
1N0TPeGHO YCTIOPHTH MITH 3ayCTABMTH MPOTOK GETOHA.

M3nusuu kpaj mopa Ha noueTky panosa GuTH 3aTBOpeH
Kako Ou ce crpewHo ya3ak BOJE Y LEB U Mopa OHTH 10
Ha 20um o ana. Kana ce mapika H3pyuu y NeBak, NpoToK
OeToHa c€ MOpa PperyjiHCaTH JaraHuM M3IH3ameM
M3IMBEHOI Kpaja, yBek ra 3aapxasajyhu v yrpahenom Ge
TOHY.

Ipotok Getona mopa 6utH Henpeknpan. Ca UpIUbeeM
BoJie W YHILACHEM NOBPUIMHE MOXEe ¢ MPUCTYIHTH TEK
Kajl je GeToH OUBpCHYO.

8.10.4.6.ITonnuexe

llowmBke ce wM3BOAE OO ManTepa CcOpaB/beHHX ca
CKCMAH3MOHUM  LIEMEHTHMA MpM  4YeMy MHMHHMaTHa
nocTHriyTa uspcroha mopa oarosapati GetoHy Mapke
MB 45. ¥ norneny xpanutera NpuUMeHEHHUX MaTepujana
Basike ojipenbe osor nornasspa. [loammeke ce yrpahyjy
TaKo Jia YBeK MOCTOJH HAIMPHTHCAK: MOKE CC MPHMEHNTH
NIPMHLMI CTIOJEHUX CYJOBA MM MOCTYNAK MHjEKTHpaba.
Maurrepu mopajy umatu TpajHo nosehame 3anpemuse ox
mut. 1%. Toumeke sehe nebbune o 50 MM Mopajy ce
nocebHo apmupari.M3sohau je nyman ga y ckmony
panoBa Ha M3rpaiikH J1 eXHINTA, CIMBHHKA M CIHMYHHX
eneMeHara raAe ce npeasufja NpHUMEHA MOJUIMBKE,
NPHNOAKH Y OKBHPY MPOJEKTA TEXHOJIOIH]E YIpajike, cBe
notpebHe Jokase fa npeapulieHa KOMIO3HLMja ManTepa
KOja fie ce KOPMCTHTH Kao MOMIMBKA y CBEMY OJrOBapa
TpaKeHWM ycnoBuma Hasenenu npojekar 3ajeaso ca
JeTa/bHHM  OTMMCOM  TEXHONOTHjE YIPallhe NOJIeKe
0100pesy HANZOPHOT OpraHa.

8.10.4.7. 3aepina obpaaa NOBPIIMHE U TONEPAHLIH]E

Cae noepuimHe oj1 GeToHa MOPajy ce TeMEJbHO 0BpaanTH
y Bpeme yrpahusama. OGpana mopa na Oyie Takpa jJa
MOTHCHE KPYMHO3PHH MaTepHjal ca NOBPILMHE W 1A
ManTep MOTIYHO HANETHe Ha omnarte Aa Gu ce cTBOpMna
paBHa 3aBpuIHA MOBpIUMHA 0€3 BOAE M Ba3JyLIHHX
mexypuha unn wymsukasocTH. YuM ce GETOH 10BOBHO
CTBPIHE, & OIUIATE YKJIOHE, LieNa MOBPIIMHA Ce Mopa
TEME/LHO OYHCTHTH, YKINOHHTH Tparoey oONIaTe HIH
HCTYPEHH JeNI0BH, Kako OM moBpmuHa octana pasua, Ges
yneruyha u senpaesunHoctd. Koa KonososHox mniova,
nowTo ce GeTon yrpaau u cabuje Mopa ce MOpaBHATH 10
TpaHHLA ¥ BHCHHA HA3HAYCHHX NOMNPEYHHM TPeCeKOM H
Mopa ce o0paauTH 10 riatke, pasHe noppmnHe. Kpanurer
uspage Mopa OWTH TakaB 1a Kaja ce KOHTpOJIMIIE
3aBpiuHa ofpana NeTROM-paBHATMIOM 01 4M He cMe ce
nokasarn seha oactynama ox 10 MM oa nponmcane
BHCHHE monpeyHor npeceka. Ocrana a03BomeHa
OJICTYNak:a Y 3aBPIIHUM DETOHCKHM PajloBHMa CY:

4) KO JMMCH3Mja MONMPEYHHX [peceka cryboBa M
HOCa4a, HEe BHLIE 011 6 MM,

8.10.4.6.

8.10.4.7.

The concreting funnel shall consist of pipes, at least 25
cm in diameter, designed from segments with 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 lowering when it is
necessary to slow down or stop the flow of concrete.

The discharging end shall be closed at the commencement
of works, in order to prevent the penetration of water into
the tremie, 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 carefully raising the
discharging end, while keeping it in placed concrete at all
times.

The flow of concrete shall be continual. The pumping of
water and cleaning of the surface may start only when
concrete has hardened.

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 all times: it is possible to
apply the principle of communicating vessels or the
grouting procedure. Mortars shall have a permanent
increase in volume of at least 1%. 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 the 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.

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
formwork is removed, the entire surface shall be cleaned
thoroughly, removing any traces of formwork or
projecting parts, in order to leave a flat surface, without
depressions or flaws. For pavement slabs, after concrete is
placed and compacted, it shall be levelled to the limits
and height 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
supports: not more than 6 mm,
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8.10.4.8.

8.10.4.9.

8.10.5.

8.10.6.

8.10.6.1.

8.10.6.2.

b) kox ocTanux AMMeH3uja cTyDOBAa M HOCa4a, HE BULIE
on 10 MM, ¢ THM ja BHCHHCKE KOTE€ Ha KBajepHMa
MOTY OICTYNATH HAJBHIIE 10 5 MM,

C) PABHOCTBEPTHKAIHHX HIH KOCHX MOBPIIMHA MOpa
Outn y rpanduama oj 8 MM MepeHO ca JIETBOM
AyHHHE 3M,

d) onactyname cTyGOBa M 3M10Ba O]l BEPTHKAIE, MEPEHO
ca BMCKOM He cMe OuTH Behie 016 MM.

Haumn wu3pohewa 3aBpIHMX pajioBa KoL MOceOHHX
eleMEHaTa MM Je10Ba KOHCTPYKUMje 1ar je Ha
UPTENNMA HITH j& HA3HAYEH Y NpeapavyyHy.

Mepemse

Konuuuna xoja he ce nnarutu uzsohauy no yroropexoj
JEOMHHYHO] LieHM 3a jeauHuLy Mepe yrpalienor ferona,
Ha3HAueHy y npeaMepy pamosa  (M'.M2.M°.Kkomam)
oapehena je mnaHoBMMa, crnenMHUKalMjaMa, MIM Kako
Ha30pHM OpraH yTBpAaM. 3anpemuHa apmarype Hehe ce
onbujaTv, ¢ TUM IITO ce Mopa On0MTH 3anpeMuHa
yrpaljeHOr KOHCTPYKTHBHOT YellHKa.

[Tnahame

3a konmuuuHy YyTBpheHy Ha rope OMMCAHM HauyMH
uzsohauy fie ce NIATUTH MO YTOROPEHO] jEIMHHYHO] LIEHH
KOja MpeAIcTaB/ba NyHY HAKHALY 33 CaB Paj M Matepujan
KaKO j& HaBeeHO y onucy 00MMa M calpskaja paga.

Ipedabpukosanu enementu

Basu Tauka 8.3.6.

Ilpennanpesame GETOHCKUX KOHCTPYKLIMjA H eNeMEHATa

Obum 1 canpaaj pana

Panoeu obyxsalienn oBuM oje/bKoM TeXHHUYKHX yCI0Ba
cacroje ce y HabaBUM MOCTPOjersa, ONpeMe, MaTepHjana 1
panHe cHare W u3Bohewy CBHX omepauuja y Be3n ca
NpelHaNpe3ameM, ¥ ckIaly ca ogpeadama W yClIOBMMA
YroBOpa M Y IMYHOj CarjnacHOCTH ca OBOM O/EJ/hKOM
TexHu4kHX ycnosa, CTaTHYKHM NMPOPAYYHOM, LPTEKHMMA
H YNYTCTBUMA HA30PHOT OpraHa.

TexHuuxa perynatiea

KoHcrpykunje n eneMenTH  uspafjiern  on
npeaHanperuyTor 6eToHa Mopajy OuTH y cknamy ca:

— "llpaBMNHHK 0 TEXHHYKMM Me€paMa M YCIOBHMA 33

npeauanperuytu Geron”" ("Cn. muct COPI", 6p.
51/71)

b) For other dimensions of columns and supports: not
more than 10 mm, while the height levels on bearing
blocks may vary by not more than 5 mm,

c) Flatness of vertical or inclined surfaces shall be
within the 8 mm range, measured with a 3m levelling
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 structure shall be given on
drawings or indicated in the Priced Bill of Quantities.

8.10.4.8.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®, m’,
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.

8.10.4.9. 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.

8.10.5. Prefabricated elements

Sub-Section 8.3.6. shall be applicable.

8.10.6. Prestressing concrete structures and elements

8.10.6.1.Scope and Content of Works

Works within this Section of Technical Specifications
cover the procurement of plants, equipment, materials,
and labour, and execution of all prestressing-related
operations in compliance with the terms and conditions of
Contract, and in full conformity with this Section of
Technical Specifications, 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 SFRY", No.
51/71)
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—  "llpaBMMHMK O TEXHHYKHM HOPMATHBMMA 33 YeIHYHE
JKHUC, IIMIKE MW yiKaa 3a  [peaHanpesame
KoHeTpykumja" ("Ca. et COPI", 6p. 41/85)

— "llpaBHNHHMK O M3MEHM MPABMIHMKA O TEXHHYKHM
HOPMaTHBHMA 33 YE/IHYHE JKMILE, IIMIKE W YiKal 3a
npeHanpesawe koHcTpykuMja" ("Cn. amer COPJY,
op. 21/88)

- CPIIC  V.E3.015 HMujexumone  cmeme  3a
MHJEKTHpae KaOnosa. TeXHUUKH YCI0BH.

8.10.6.3. Cucrem npeananpesara

H3sohau uma nparo ja onabepe cucTeM npejHanpesama,
C THM 112 CE€ HE3aBHCHO O]l NPHMEHEHOT CHCTEMA MOpajy
obe3deantu cnepehu yenosm:

— CHIYPHOCT CH/pE€H:A €NEMEHATA 3a Npe/HANpesamke
H BHX0BA NOrOHOCT 3a NPEHOILEH:E CHIA ¥ GETOH,

— Jla CTBAapHM ryOMUM YyCleld Tpewa OroBapajy
MpopayyHaTHM ryouumuMa u

—  MOrosHOCT npeasuhenux Mepa 3a 3amTvTy Kabnopa
0J1 KOPO3Hj€ KPO3 BpeMe.

3a  npeaHanpesame  KOHCTPYKLMjE M eleMeHara
KOHCTPYKLMje MpojeKToM cy npenpuljeny arectupanu
cuctemn nomahe npoussoawe UMC u CTIB, cicremu 3a
HAKHAIHO MNpeJiHANpe3ame Tj. ca NPHMEHOM TeK Kaj
Ocronn nocturiy  oapeheny umpcrohy.  Cucrem
npenHanpesama koju u3sohau onabepe Mopa GMTH Kako
Je HA3HAYEHO Yy MOHYAM, OCHM YKONHKO je Ipyraumje
JOrOBOPEHO Ca MPOjeKTAHTOM W HA/I30PHHUM OPraHoM.

8.10.6.4. Marepnjann

8.10.6.4.1. Yenuk 3a npejHanpesame

3a npeamanpesame ce MOKe YMOTPeOHTH camo uelnHk
KOjU Hcnymaba yciose "[IpaBMIHHKA O TEXHHYKHUM
HOPMAaTHBUMA 33 YENHYHE JKMUE, WIHNKe U ykKajl 3a
NpeiHanpesame KoHeTpykumja". Kpanurer denuka 3a
NpelHanmpesame 1oKasyje ce arecToM mnpoussohaua u
aTecToM (MOTBPAOM O KBAMHTETY) M3AATHM O]l CTpY4HE
OpraHM3aliije perMcTpoBaHe 3a JIEJATHOCT y KOjy craja
HCNHTHBAKE KBAIMTETA  “e/IHKA. Yemuk  3a
NpeiHanpesame ce TPaHCNOPTYje Y YHCTUM, CYBHM M
3aTBOPEHUM TPAHCTIOPTHUM cpeacTsuMa. Yenuk ce Mopa
CKNAIMINTUTH Yy MOTMYHO CYBMM [pocTOpjama, ca
ApPBEHAM MOAOM Y KOjMMa He noctoju  moryhnoct
xounensaumje. [1pu npujemy xmue u yxamnu, kao u npe
HBEHOT yrpaluBama, skuua He cMe GUTH OKCHAMPAHA HHTH
HMaTtH yayOmermsa, HepaBHUHE, 3ape3e WIIH OWI0 Kaksa
owrehemwa.

= "Rules on technical norms for steel wires, rods, and
ropes for prestressing constructions" ("Off. Journal of
SFRY", 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. 2 1/88)

— SRPS U.E3.015 Grouts for
Technical requirements.

grouting cables.

8.10.6.3. Prestressing System

The Contractor shall select the prestressing system, while
ensuring the following requirements to be met, regardless
of the applied system:

—  The safe anchoring of prestressing elements and their
suitability for the transfer of forces into concrete,

—  The actual friction losses shall match the computed
losses, and

—  The suitability of planned measures for the protection
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.

8.10.6.4. Materials

8.10.6.4.1. Prestressing Steel

Only steel that meets the requirements from the “Rules on
technical norms for steel wire, bars, and ropes for
prestressing structures” may be used for prestressing
steel. The quality 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 steel shall 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.
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3a poherwe kabnosa kopucte ce pedpacte (uekcHOnIHe
uesd on Oenor numa. Mopa jia ¢y IOBOJBHO KpyTe Ja
onpre OONMMK MOJA TEKMHOM kabna u GeToHa TOKOM
OeToHHpama, ¥3 YCJIOB Ja Cy enacTH4He ja Mmory Ges
npobnema jna npare nuHEjy kabna. LleBd He cmejy aa
MPONYINTajy UEMEHTHO MJEKO M Mopajy Outu on
Marepujana Koju HE MW3a3MBA  KOPO3MjY denuka 3a
npeaHanpesame, OWNO  IMPEKTHO, OMIO  enexKTpo-
XEMHJCKHM MyTeM,

8.10.6.4.3. Kotee

3a cee koree npema Opojy um Tunmy wuseohad Mopa
noceaoBaTH arecte. Atectom cy oOyxmahieHe uaype u
kauHoBK. Crinpane uspahyje cam uzsohay ox venuka [A
240/360 npema KaTanory cucTeMa 3a NpeJHANpPE3albe.
[TonowHe nnounue Hucy odyxsaheHe arectoM. AHkepHe
KOTBE 4YBaTH Ha rpaauiuiuty samrtuliene o Brare,
np/eamka U MexaHuukix owrehema. Mo 3aresama kabnosa
4HKEPHE KOTBE 3AUTHTH Of aTMOC(EPCKHX yTHLAja M
MexaHuukux  omTehewa.  HeomxomHo  je  npe
MpejiHanpesatba NperneaaTd KOTBE H O4HCTHTH 3anprbaHe
NOBPILHHE.

8.10.6.5. M3epuuere panosa

8.10.6.5.1. M3pana kabnosa

H3sohau pamoea je mymaH ja ce kox uspane kabnosa
NpUIPKaBa YNyTCTBA KOja Cy [JATa 3@ YCBOJCH CHCTEM
npeaHanpesawa. [Ipe cevema KHUA, OJHOCHO YiKaIH
u3zeohau je obapezan fa 00aBM HYMEPHHKY KOHTpOTy
JIATHX TEOPETCKMX AyxuHA Kabnosa W ja JIyKuHE Y
3aBHCHOCTH O]l THNA npece M npeasulieHOr 3are3ama, ca
jeaxe unn ca obe crpane, noseha 3a notpedHe JykuHE
3axsata. CBE JKMUE HITH ykaj y kabiny Mopajy 3aupKari
meljycobuy napanenHoct ® 300r Tora ce Mopajy
mehycobHo noeesatn. Dopmupan kab1 MOxke ocTaTH
NpaB MK CABHJEH Y MOrOAaH CIHNCOMIAH MM KPYHKHH
O0/IMK, 1ITO 3aBMCH O]l HAYWHA TPAHCIOPTA JI0
yrpauBama, and MOpa MMAaTH MPHUKAYCHY IUIOYHLY ca
o3HakoM kabna. Opako Qopmupann xabnosu Mopajy ce
HCNPaBHO NTAr¢poRaTH YKOJIHMKO CE 0JMax He NOMEKY ¥
LEBH.

8.10.6.5.2. TTocTas/bame kabnosa

[lpunukom nocrasbara kabnosa TpeDa mocnenHo
OCTBAPHTH MPOjEKTOBAHH NMOJIOMKA] KAKO PE3y/ITAHTE TAaKO
H nojeaunaunux kabnosa. Paau Tora je morpefHo ja cy
JATMTHE LIEBM KaOloOBa MOJIOKEHE HA HEMOMHYHE
ocnonue koju he W 3a Bpeme yrpamme 3ajp;KatH
HEMIPOMEHEH Monokaj. JIpikayM 3allTUTHHX — LIEBH
kabnopa 00MYHO Ce MOCTaB/BAjy Ha pacrtojamy ox 1 g0
2M. a Ha MecTHMa caBjara U uewhe. Llesu mopajy 6utH
YBPCTO BE3aHe 3a cBoje apwkade. [lomnoskHe niouunue
KOTBM MOpajy OMTH NOCTAB/LEHE YIPABHO Ha OCY Kabna u
YBPCTO (PHKCHPAHE 34 OMIIATY Ja UM CE MMOJN0XKa] TOKOM
OeroHupara He mnoMepH. JI03BOBEHO OJCTYNAME
pesy/imanTe kabioBa y 0JIHOCY Ha MPOjeKTOBAHH T0I0XKa]
MOXKE M3HOCHTM HajBumie 2% O BHCHHE MpEceka, a
OACTYNak¢ NojeMHA4MHHX Kab/IoBa HajBuiIe 2 M.

Ribbed, flexible ducts, made of white sheet metal, shall
be used for cabling. They shall be rigid enough to keep
their shape under the weight of cable and concrete during
concreting, yet flexible 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.

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
construction 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-stressing, anchors
shall be inspected, with any dirty surfaces cleaned.

8.10.6.5. Execution of Works

8.10.6.5.1. 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 foreseen
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 cabling, 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 formwork 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 more than 2
cm.
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[Mocebuy nammwy nocpeTHTH MehycoGHOM MOBE3MBaKY
JIENOBA 3AIUTHTHHX LICBH W BE3H LEBH Ca TOMIOKHOM
nnoynuom. Ose Bese Tpeba na, mopex onpapama
noJokaja TOKOM GeToHupama, obe3bene H
BOJOHENPONYCT/BMBOCT. Y 3aBHCHOCTH O IOYKHHE M
obnuka Kkabia MOCTABMTH W3BECTAH OpOj MIACTHYHHX
LEBYHLIA 33 O3payapake, Kao W CHNOjHHLE 32
HHjeKTHpame. MOHTHPaHU KabNOBH y KOHCTPYKLMH HIH
CNIEMEHTY KOHCTPYKUM]E NOMIEKY NPEraeay H onobpemny
HAI30PHOT Opraxa npe o100pema 3a feToHUpatbe.

8.10.6.5.3. lNpeananpesarme

3areszame kabnoBa MOKE 1a MOYHE TeKk Kaja je OETOH
NoCTHrao notpedHy muuumanHy uepcrohy. Kama ce
NpeHanpe3ame BPIIA MpH CTapocTH DeToHa Mamwoj on 28
Jlana, ¥spcTofia 6eToHa ce MOpa YCTAHOBHTH KOHTPOIHHAM
Y30pLUHMA HErOBAHHM [0J MCTHM YCIOBHMMA Kao OeToH
KOHCTpyKuMje. TIpe noueTka pagoBa Ha NpeaHanpesamy
MOpa Ce YpaauTH mporpam mpejHanpesama. [Iporpam
npejiHanpesawa pagy u3eohay Ha OCHOBY Mojaraka M3
npojexTa, a 0400paBa ra HAA30pHH OpraH, W MOpa Ia
CaapiKi CeM BpPEMEHa npejHanpesama, MoJaTke O CHIH
npeaHanpesara, pejiocien yrezama kablosa 1 H3ayKemna
3a cBaku kaOn ca oaropapajyhuM npukasom ckpahema
OeTona yciell NPWTHCKA, 3aTHM BEMMYMHY Tpewa H
TeYeHEe.

Pepocnen ytesama ce Mopa Tako O/peuTH aa He aole 1o
CTBapaka HENO3BOJBEHHMX Hanpesamwa. [lo  npujemy
nporpaMa W oJ00pewy IMOYETKA NpeAHanpesama o
CTpaHe HAT30pPHOr  OpraHa, Mopajy ce ofasuTH
oarosapajyhe npunpeme. MNPOBEPHTH IMOKPET/EHBOCT
kabnoBa, NperielaTH aHkepHe OIOKOBE, MOCTABHTH
notpedHe pajHe CKene, NPUKBYYKE 3a CTPYjy M
M3BPLIKTH CKpaheme K ajloBa HA MHHHMAIHY JY)KMHY
norpebHy 3a 3axear npecom. [locne ckpalinpama kabnopa
110CTaB/Bajy CE KOTBE ca KIMHOBMMA M HamewmTa mpeca.
[locTynak npensanpesawa ce o00aBba  carjacHo
YOyTCTBHMA 3a PYKOBAHK.C XHMIPAYMTHUYKHM KOMILIETHMA
cucTeMa 3a npeananpesame. Jujarpamu  Oamapetba
XHAPayIHYKOT KOMIUIETa He cMejy OMTH crapuju on 6
Meceud. Makcumanna npuBpemena cuia y kabmy, Ha
MECTY YKOTB/bEH:Q, He cMe npenazut 70% ol nponucane
KapPaKTePHUCTHYHE [MpPEKHOIHE CHIE. Benuuuna cHie y
kabny onpeauhe ce nomohy MaHomerpa mymne. Mepere
u3lykerwa kabna u ynopehewe ca ocTBapeHOM cuioM
CITY)KH 3@ OLEHY Nia M ¢y ryfuun ycnen tpewa 106po
npopauyHatd. YKONMKO HMa 3HA4YajHHjUX pasiHka,
NpOpauyH CHIA Y MPOJEKTY CE MOpPa NMPOBEPHTH.

Y TOKy pama BOAM CE 3aNHCHUK O yresamy kabnopa.Cre
MEpe Mpely3eTe TOKOM MpeaHanpesama H3sohau
eBHICHTHPATH M KONMjY  NpelaTdH  HAXIOPHOM
oprasy.YKOJIHKO ce YTBpAM Jia je 30up oJcTynama ofl
NPONUCAHE CHITE TIpEIHANpe3aa MEPEHE HA MAHOMETPY,
H3p@KEH Y % M OCTYNAaa NPONHCAHOT U3AYKEHA, TAKO
he y % 3a ceaku nojenuuauHu kadn, ehu o1 15%, o Tome
he ce nucmeHo M3BecTHTH HAM30pHK opraH. Takole, ako
je  oAcTyname 01 MNPOMHCAHe  YKYMHE  CHJe
npejHanpesamha HAM YKYIHOI NPONMHCAHOI HM3JYKeHa
Behn on 5%, Mopa ce MMCMEHO H3BECTMTH HAT3OPHU
oprad. OBo ce mopa cnposecTd Ge3 063upa ja m je
HaI30PHH Oprad NpHCYTaH MM HE Ha W3BpIUEHY paaoBa
Ha yTe3awy. ¥ noceOHMM clyyajeBuMa HAI30PHH OpraH
MOXKE TPRKHTH MEPEHE CHIIA Y KPUTHYHHM [pecelMa
Ayx kabna nomohy nocebuux ypehaja koju he ce
yHanpen noctaButd. OBa MecTa mocne 3aBpileHOr paza
ce Mopajy 200po 3amTHTH.

Special attention shall be paid to the 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 concreting.

8.10.6.5.3. Prestressing

The tensioning of cables may 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 determined
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 prestressing force, sequence of tensioning of
cables and elongations for each cable with an appropriate
view of the contraction of concrete in 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 Engineer 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 after completed work.



bl o4 BgS
Jasno npenysehe . ITytesu CpOuje

TexHUUKH YCIoBH
Ilornassee 8: Beron

Public Enterprise - Roads of Serbia
Technical Specifications
Section 8:Concrete

8.10.6.5.4. Mnjektrpame kabnosa 8.10.6.5.4. Grouting Cables

Ha 6u ce yrpahenn kabnoBu 3aWTHTHAM 0 KOpPO3Hje
BE3aNH 3a OKONMHM OeToH, 3alUTHTHE LEBH 3a
NpeiHanpesawe MOpajy ce [HDK/BMBO WHjeKTHpaTH
onabpanom wuHjekumonoM cmewom. Cactas  cmelre,
YC/I0BH KBANHTETA MPUMEHEHUX MATEpHjala, npeaxojHa
H  KOHTPO/HA MCINHTHBAKA HMHjEKIIHOHE CMeme 3a
MH|EKTHpalbe KabnoBa, Kao M MOCTYNAK HHjeKTHpaba
kabnora nedunucat je:

CPIIC Y.E3.015 MujeximoHe cMeme 3a HHjeKTHpase
kabnoea. TexHuuku ycnosw. /1986/

Wujextiparse cBuX kabnosa ce Mopa 0GaBuTH HajKacHHje
33 /1Ba faHa MOIITO je MNpEJHANPE3anEe 3aBPIUICHO W
0100peHo 01l CTpaHE HAI30PHOr OpraHa. Mopa ce
00e30eaMTH j1a ce oIMax mocne GeTOHMpama CBe
3ATHTHE LIEBH OYHCTE 071 BOAE KOja je Npoapia y mHx.
OBo ce MOpa TEMEBHO H3BECTH M3YBABaHEM
KOMIPHMHMPAHUM Ba3iyxoM. 3aThM, J0K ce€ HE NPHCTYNH
MHJEKTHPAIbY, 3AITUTHE LEBH CE MOpAjy 3alITHTH O
NOHOBHOI ynacka Boae. McTo Tako ce MOpa cripeduTH u
UMPKYNallija Basiyxa y 3alUTHTHHM LeBuMa. AKO cy
NpUMEEHA 3alITHTHA CPEACTBA 3 @ MpPHBPEMEHY
3aTHTY kabnoBa ol KOpO3Wje, a 3a TakBy 3aIUTHUTY ce
Mopa nobutu onofperme HAJ3OPHOr OpraHa,Mopa ce
MPOBEPHTH JIA TIponucaHe O0cOOMHE MHjCKLMOHE CMelle,
Kao u noTpedHe Bese Hucy nopemehene.

CBH MaTepujanu KOjH CC KOpHCTE 3a ClpaBlbame
MHJEKLMOHE CMELIE, MOpajy Ce MaiUBMBO JO3MPATH M
M3MEPHTH, a LE0 MOCTyNak mopa OMTH y cknagy ca
onpendama HaBEIEHOT CTAHJapia. HHujextupame ce
H3BO/M Ha Temneparypama usHaa +5°C. Ykonmko ce no
00aB/bEHOM HWHJEKTHpaIyY OYEKYjy MpaseBM WaH ce
MHjeKTHpame 00aB/ba Ha TemmepaTypama ucrox +5°C, a
usHany 0°C sawe y ceemy oapenbe mare y CPIIC
Y.E3.015, Taukama 7.6. u 7.7. Tor HaseeHor cTaHaapa,
101 YCIOBOM Ja CY 3a/I0BO/bMIIA MPETXO0/1HA HCIUTHBAbA
npema CPTIC Y. E3.015, tauka 5.3,

8.10.6.6. AntepHatuse

Ykonuko uzsohau noHyan apyru cucrem NpeaHanpesamwa
KOjH He HCTYH:aBa 3aXTeBe JATC IIPOjEKTOM, Y OJHOCY HA
MONOMKA] YKYMHE CHjle TIpeaHanpesama W BeTHUMHY
KpajibuX e(EKTHBHMX CHJA NpelHanpesama, HiBohjay
MOpa ca AITePHATHBHOM MOHYAOM MOJHETH CAKETY
JOKYMEHTallM]y, MOTOJHY 3a KOHMTPONY, Koja Mopa la
CaapikW: CHCTEM mNpeiHanpe3awa, THN kabnoea, ©6poj
HHUA, YHKAIH HIIH IIMIKKH Y CHOMY apMartype, NOBpIIHHE
TNPEYHHKE W KBAIMTET YEIHKA, MOHTLKY M THII CHAPEH:A,
CHIIE mpefHanpesama y BpemeHy t=0 n t=0eckoHaqHo,
Ka0 W HAYHMH 3aLUTHTE H KOHTPOJE.

¥ npopa uyHy ce Mopajy HaBecTH KOjH cy ry6uimm ycnen
Tpehsa, CKYIUbaLa, TCHEHA U pelakcalije yenuka. Mopa
Ce JaTH [I0KA3 HANOHCKOT CTalka Y CBHMM MpecenMa
KOHCTPYKUMja M TO 3a cBe (ase ommepehemwa, kao u
NOCTEAHIE Pa3iiMKe YTULA]a HA EMEMEHTE JIOEr CTpoja
KOHCTpyKUMje (cTyDoBe 1 Temelbe).

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.E3.015 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 after 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 necessary to prevent any circulation of air in the
duets. If protective agents for a temporary protection of
cables against corrosion are applied, 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
above +5°C. If the frost is expected afier grouting or
grouting is performed at temperatures below +5°C, but
above 0°C, all the provisions stipulated in SRPS
U.E3.015 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
U.E3.015 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 forces, the
Contractor shall submit with his alternative offer
summarized documents, suitable for control, that shall
contain: the prestressing system, the type of cables, the
number of wires, ropes, or bars 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 =0 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 the result of difference in
load on substructure elements (columns and foundations)
shall be given.
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Ceu panoen koju TpeGa ja Oyay u3seseHn Mopajy na
Oyas y ckiaamy ca oapenfaMa  TEXHMUKHX ycnoea
HaBEJICHHUX Y OBOM [OIJIABJBY, KA0 M CBMM OCTAIMM
TPAKEHHM YC/JI0BHMA NPOjEKTOBAIbA U H3TPAJIHE,

O npuxparawy aNTepHATHBHE MOHYIE uzpoljaua
OMUTY4Y]Y MPOJEKTAHT M HHBECTHTOP, @ MpeMa Hajlory
HA/I30PHOT OpraHa.

8.10.6.7.Mepeme

Cap yenuk 3a npeaHanpesamne fie ce oBpauyHath npema
U3pauyHaToj TexMHM yrpaljeHux ayxuHa Kabnoea, Kako
je MNpHKasaHO HAa UPTOKHMA WM NpeMa  yNyTCTBY
HAA30pHOr oprana. Hehe ce BpiuuTH HUKaKBa HakHaa 33
MATepuja, palHy CHary, OriaTe, onpeMy H Apyre paaose
HeonxoaHe  3a  Habaeky, ofpamy, yrpalupare,
NpeHanpe3ae H HHjeKTHpamke kabnosa, yeyayjyhu u
KOTBE, MUIOYHLC H CrHpane, 3aliTHTHE LEBH 3a KabnoBe,
ZMCTaHLIEPE, NOIOIIKE M OC/IOHUE KabnoRa, HHjeKLHOHY
CMELly, Ka0 H CBe IPYre CMOpeIHe NocoBe Koje u3sohau
ypaau TOK OM H3BPIICHA PAnoBa, KOjé HAI30PHHU Opra
OJIPE/IN,a KOjJH CY OBJIE MPOMHCAHH.

8.10.6.8.T11ahame

8.11.

8.12.

3a konuuuny onpeheny Ha onucaHn HauumH m3Bohauy he
CC MNNAaTHTH [0 YrOBOPEHO] JEAMHMYHO] LIEHH MO
KHJIOTpaMy YeMKa Koja MpeJicTaB/ba MyHY HaKHamy 3a
00uM U cajpaj paja aT 0BOM MOZHIHjOM.

Mepeme

Panosu na objexty wim Ha genosuma ofjjekTa Mepe ce,
HayenHo, y KyOHMM MeTpuma yrpahiesor Gertoma,
YKO/IMKO TO HHMje apyrauje oapeheno y yrosopHom

NMpeapavyHy MM TEXHWYKHM YCIOBHMA 34 MOjejHHe
BPCTE panoBa.

[Tnahame

Konnunna koja je wsmepena, xako je To mpempubjero
Taukom 8.10. oeux ycnosa, Hannahyje ce npema
JeIMHMYHOj LeHM yroBopeHor npempauyHa. Oba LeHa
NpencTaBka  MyHY KOMNeH3auujy 3a Habasky W
yrpaljuBaibe CBHX MaTepHjana U 3a Cag paj, TPaHCTIOPT,
anat, onpemy, HabaBJbeHY EHEPrujy, CKely M OMIaTy
Ap. notpeban 3a JoBplUeHe pajoBa, Tako Aa usBohau
HEMa MPaBo Ha OW/IO KAKBO HAKHAIHO NOTPAKHBALE.

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.

8.10.6.7. 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.

8.10.6.8.Payment

8.11.

8.12.

For the amount determined in the way described above,
the Contractor shall be paid at the agreed unit price per 1
kg of steel, and this shall be the full compensation for the
scope and content of work within this item.

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.

Payment

The amount measured as specified in Sub-Section 8.10. 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,
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8.13. O6pacum 8.13. Forms
Bpcra nperxoanux uenutuBama 3a 6eTon Tpeba aa Oyne The types of pretests for concrete are to be shown in 2
NpHKasaHa y nperneny crangapasor dopmara Koju ce standard format summary sheet to be called form "A" to
HasuBa obpacuem "A" u koju Tpe6a na Gyae AoroBopeH be agreed with the Engineer.
€& HAI30PHUM OPraHoM.
Henymwen ofpasan "A" noctaba ce y3 npuBpeMere, A completed form "A" shall be submitted with interim or
O0pauyHCKE M OKOHYAHE CHTyallHje HHBECTHTODY, final payment certificates to the Investor, i.e. Engineer. If
ONHOCHO HAI30PHOM OpraHy. Ykonuko obpaciem "A" the form "A" does not include certain obligatory pre-tests,
Hucy obyxsaliena nojeanna ofasesHa nperxoaHa the Contractor shall proceed as specified in relevant Sub-
MenuTHBawka, usBohay he noctynuTH Kkako je To Sections of these Technical Specifications or contract
PETYHCAHO ¥ MOJEIMHUM TayKaMa OBHMX TEXHHYKHX documents, while adding such test at an appropriate place
YCIOBA MM YTFOBODHHX JOKYMEHATa, ¢ THM mTO he in form "A".
Aonucaty Ha oarosapajyhe mecto y ofpacuy "A" To
HCIHTHRAHE.
8.14. Texyha KOHTpPOJIHA HCIMTHBAA 8.14. Regular Control Tests
Pexanurynaumja obuma Tekyhux KOHTPOJIHHX The summary of scopes of regular control tests are to be
ucnuTHBaka Tpeba na Gyse nNpHKasama Ha CHIMCKY shown in a standard format sheet to be called the list "B"
CTaHjiapHor (opmara koju ce Ha3uBa cricak "B" 1 koju to be agreed with the Engineer.
TpeOa 1a Bye T0roBOPeH ca HAJZOPHHM OPTAHOM.
Hazsopun opran cactapiba npernest u3spLueHmux texyhnx The Engineer shall compile a list of performed regular
KOHTPOJIHHX HCITUTHBAA U [I0CTAR/bA A HHBECTHTOPY Y3 control tests and submit it to the Investor with interim and
npuBpeMeHe, 00pauyHCKe W OKOHYAHE CHTYALMjE. final payment certificates.
A. [Tponucu A. Legislation
A/l.  CTAHJAPIH A/l.  STANDARDS
A/l.1.  KAMEH W ATPE[AT (TPAHYJIAT) A/1.1. ROCK AND AGGREGATE (GRANULAR MATERIAL)

CPIIC J1.J9.010 Jlabopatopmjcka cuta

CPTIC J1J0.001 JlaBoparopujcka cuTa M HMCIMTHBAmA
MPOCEjaBambeEM

CPIIC J1.J0.002 Henutusare npocejararenm

CPIIC B.50.001 [lpupoanu kamen. Yaumame ysopaka
KaMeHa M KAMEHMX arperara
CPIIC B.B2.009 Ilpupommu arperar W kamen 3a

NpOM3BO/IKY  arperata 3a  GeToH.

Texuuuku yenosn

SRPS L.J9.010 Laboratory sieves

SRPS L.J0.001  Laboratory sieves and sieving tests

SRPS L.J0.002  Sieving tests

SRPS B.B0.001 Natural stone. Sampling stone and rock
aggregate

SRPS B.B2.009 Natural aggregate and rock for the

production of aggregate for concrete.
Technical requirements



CPINIC 5.B3.100

CPIIC E.B3.050

CPIIC b.BE3.100

Deton. TeXHUUKH YCIOBH

DpakiUHOHHCAHH KaMeHH arperatr 3a
Oeton u acant

Texnuuxn ycnosu 3a kameue arperare
3a H3panly CaBpeMEHHX KOJIOBO3HHX
3acTopa

Kamenu arperar.  @dpakumoHucauu
KaMeHW arperaTa 3a OeToH M acdant,
OCHOBHHM YCNIOBH KBA/IMTETA

SRPS B.B3.100

SRPS B.B3.050

SRPS B.B3.100
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CPIIC 5.52.010 Cenapucann arperar (rpamynar) 3a SRPS B.B2.010 Screened aggregate (granular material)

for concrete. Technical requirements

Fractionated rock
concrete and asphalt

aggregate  for

Technical requirements for rock
aggregates for modern road surfacing

Rock aggregate. Fractionated rock
aggregate for concrete and asphalt.
Minimum quality requirements

CPIIC B.B3.200 Tlpuponnu kamen. [Tnoue 3a oGnarame SRPS B.B3.200 Natural stone. Tiles for floors and
NojioBa M MoaHoKja (coknosa). Obnuk plinths.  Shape, measures, and
Mepe M KnacH(HKalmja classification

CPIIC B.B8.001 HcnurHBame  npuMpoJHOr  KaMeHa. SRPS B.B8.001 Testing of natural stone. Frost
OtnopHoct  Ha.  JgjcTBO  Mpasa resistance by using sodium sulphate
ynotpeboM HaTpHjyM-cyndara

CPIIC 5.58.002 HcnuruBame  NpHPOAHOr  KameHa. SRPS B.B8.002 Testing of natural stone. Testing for

CPTIC B.58.003

CPIIC 5.58.004

HenuTuBame NocTojaHOCTH HA AEJCTBO
Mpaza

[pupoauun KAMEH, Henumisame
MHHEpanolmKko-neTporpadckor cactasa
(IIpHpOAHY KaMeH)

Kamenu arperar. Henurheame
MHHepalomKo-neTporpadckor cactasa
(kameHH arperar)

SRPS B.B8.003

SRPS B.B8.004

frost resistance.

Natural stone. Testing for
mineralogical/petrographic composition
(natural stone)

Rock aggregate. Testing for
mineralogical/petrographic composition
(rock aggregate )

CPIIC b.68.010 Hcenurueame npupomHOr  KameHa. SRPS B.B8.010 Testing of natural stone. Determination
Ounpeliupame ynujarma Boae of water absorption

CPTIC B.58.012  TTpupouuu KaMeH HCTIHTHBARE SRPS B.B8.012 Natural stone. Testing for compressive
yspeTohie Ha npHUTHCaK strength

CPIIC 5.B8.013 McnuTuBame  nNpHpOAHOr  KaMeHa. SRPS B.B8.013 Testing of natural stone. Testing for
Hcnutupawe  nocrtojaHoctd  mopg weather resistance

CPIIC 5.68.014

CPIIC B.B8.015

yTHLjeM aTMoc(eprIHja
HenuTuparme :KHIABOCTH KaMeHa

HcnutuBame  otnopHoctH
xabamy Opyliemnem

npema

SRPS B.B8.014

SRPS B.B8.015

Testing of stone for toughness

Testing for resistance to abrasive wear

CPITIC 5.58.017 HcnutuBame wuepcrohe kamena Ha SRPS B.BR.017 Testing of stone for flexural strength
CaBHjake

CPIIC 5.58.018 Hcnutuearme  kamena  Jleanopom SRPS B.B8.018 Testing of stone with a Deval machine
MallHHOM

CPIIC B.B8.019 HcnutuBame  OTIOPHOCTH  TIPOTHB SRPS B.B8.019 Testing of crushed stone for resistance

CPIIC B.B8.029

YAapa TyllaHWKa anapatom TpetoH

Kamenu arperar. Ounpehusame
I'PaHyJIOMETPHCKOI CACTABA METOAOM
CYBOT cejatba

SRPS B.B8.029

to impact with the Treton apparatus

Determination of
composition by dry

Rock aggregate.
granulometric
sieving method

CPIIC 5.B8.030 Kamenn arperar. Onpehusame SRPS B.B8.030 Rock aggregate. Determination of bulk
3alpeMHMHCKE Mace y pacTPECHTOM M density in loose and compacted
30MjEHOM CTamby condition

CPIIC B.58.031

Kamenn arperar. Oapehuparse
3AMPEMMHCKE Mace U YIHjama Boje

SRPS B.B8.031

Rock aggregate. Determination of bulk
density and water absorption
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CPIIC B.BE8.032

CPIIC b.58.034

CPIIC B.B8.035

CPIIC 5.B8.036

CPINC B.B8.037

CPIIC 5.58.038

CPIIC b.E8.039

CPIIC 5.58.040

CPIIC 5.B8.042

CPIIC B.8.043

CPIIC B.58.044

CPIIC E.E8.045

CPIIC 5.B8.047

CPIIC B.B8.048

CPIIC 5.58.049

CPIIC E.BE8.056

CPIIC 5.B8.057

HenuruBame  npupomHor — kameHa.
Onpehusame zanpeMHHCKE Mace ca
nopaMa ¥ IIYN/bHHAMA, 3aNPeMMHCKE
Mace 0Oe3 nopa W IOyIUBMHA W
KoehUlMjeHTa 3ampeMHHCKE Mace M
NOpPO3HOCTH

Kamenn arperar. Ompeupame nakux
YecThLa

Kamenn arperar. Onpeljupame
NOBPIIMHCKE BJIAKHOCTH Y arperary

Kamenn arperar. Onpelhueame
KOJIMMHHE CHTHMX Y€CTHLA METOI0M
MOKPpOT cejatsa

Kamenn arperar. Onpehusame cnatux

3PHA-TPOIIHKX  3pHA Y KPYIHOM
arperary
IlpupooHH W gpofibeHH  KamMeHH

arperar. Oapehupare caupaja rpyasu
TIIHHE Y arperary

Kamenn arperar. MpuGmmkHo
onpehusame 3araeHOCTH OpraHcKuM
matepujama. Kanopumerpujcka metona

Kamenn arperar 3a Geton m manrep.

Henutusame  arperata  3araliemor
OpraHckMM Martepujama
Kamenu arperar. Xemujcko

HCTMIHTHBAWkE arperata 3a OeTOH M
manrep

Henutneame NpHPOAHOT KamMEHa.
Hcnutusame xabarma KPYNHOI KAMEHOT
arperara nomohy Deval-ope mammne

[pHpoann ApodibeHH KAMEHH arperar.
Hcenutupae  mocTojaHocTH  npema
Mpasy HaTpHjyM-cyadarom

Wcnuruparme  npuposHOr  KameHa,
Hcnutusame npupoaHor u aApodeeHor
arperara mammutoMm "Los Angeles”

Hcenutupawe  mpupoasor
Jedunnumja obmaka n
MOBPHIKHE 3pHA arperara

KaMCcHa.
H3rneaa

Kamenu arperar. Onpehupame o6nuxa
3pHa MCTOIOM KBYHACTOI MEpHIIa

Kamenu arperar. Onpehusame obmika
3pHa METOJIOM 3anpeMHHCKOr
koeduunjenTa

Kamen u kamenn arperar. Qnpeljupame
anaKkanHO-CUINKATHE  PEaKTHBHOCTH.
XeMHjcka meTona

Kamenu arperar. Henurupame
anaKTHO-CHIIHKATHE PEeaKTHBHOCTH
METO/I0M Ca MaTTep-NpU3MHLAMA

CPIIC ¥.M8.030 OnpehuBame 0THOPHOCTH arperata 3a

0eTOH NPoTHE JApob/beHa

SRPS B.B8.032

SRPS B.B8.034

SRPS B.B8.035

SRPS B.B8.036

SRPS B.B8.037

SRPS B.B8.038

SRPS B.B8.039

SRPS B.B8.040

SRPS B.B8.042

SRPS B.B8.043

SRPS B.B8.044

SRPS B.B8.045

SRPS B.B8.047

SRPS B.B8.048

SRPS B.B8.049

SRPS B.B8.056

SRPS B.B8.057

SRPS U.M8.030

Testing of natural stone. Determination
of bulk density with pores and voids,
bulk density without pores and voids,
and coefficients of bulk density and
porosity

Rock aggregate. Determination of light
particles

Rock aggregate. Determination of
surface moisture in aggregate

Rock aggregate. Determination of the
amount of small particles by wet
sieving method

Rock aggregate. Determination of weak
— friable grains in coarse aggregate

Natural and crushed rock aggregate.
Determination of clay ball content in

aggregate

Rock aggregate. Approximate
determination of contamination with
organic matter. Calorimetric method

Rock aggregate for concrete and
mortar.  Testing  of  aggregate
contaminated with organic matter.

Rock aggregate. Chemical testing of
aggregate for concrete and mortar

Testing of natural stone. Testing of
coarse rock aggregate for wear
resistance with a Deval machine

Natural crushed rock aggregate. Testing
for frost resistance with sodium
sulphate

Testing of natural stone. Testing of
natural and crushed aggregate with
"Los Angeles" machine

Testing of natural stone. Definition of
shape and surface appearance of grains
in aggregate

Rock aggregate. Determination of grain
shape by calliper rule method

Rock aggregate. Determination of grain
shape by volumetric coefficient method

Stone and rock aggregate.
Determination of alkali-silica reactivity.
Chemical method

Rock aggregate. Testing of alkali-silica

reactivity by mortar prism method

Determination of crushing resistance of
aggregate for concrete
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All.2.

ACTM 11-586

LIEMEHT

CPIIC B.L11.001

CPIIC B.I11.009

CPIIC B.I11.011

CPIIC B.I11.012

CPIIC B.111.013

CPIIC B.I11.014

CPIIC B.IIL.015

CPIIC B.111.018

CPIIC B.118.020

CPIIC B.118.021

CPIIC B.1[8.022

CPIIC E.118.023

CPIIC B.118.024

CPIIC B.118.025

CPIIC BE.118.026

CPIIC B.118.027

CPIIC B.118.028

CPIIC B.118.029

CraujapaHa  onuTHa  Metoda  3a
oipeluBame noTeHUMjATHE anKkanHe
PEAKTHBHOCTH KapOOHATHHUX CTeHa 3a
OeToHCKe arperare (Metona
LUMITHHJPHYHOT Y30pPKa CTeHe)

Hcnutueame uementa.  Cranapamm
necak

LlemeHr. bem NOPTIaH-
uement. Jlehunuumja  knacudukaumja
YCJIOBH  KBAaNWTETA MW HMCIIHTHBAH:E

OenuHe LeMeHTa

LlemenT. IMopTnana-ueMenT.
[loprnann-uemMeHT ca  aojaumma.
Hyuonanckn uement. Jlegunuumja
KacuHKALHja H TEXHHYKH YCI0BU

Llement. Haunn wucropyke nakorara
CMEIITaja M Y3HMahe Y30paka

LlemenTn HUCKe TOMIOTE XMapaTaumje.
Hedunnmja knacuduxaumja TexHuyky
YCI0BH H NpHMCHA

Lementn. CyndaTHo-0THOPHH LEMEHT.
TMopTnaHa-1eMeHT. Meranypiuku
uement. Jledunuunja knacudukanmja u
YCIIOBH KBaJIMTETA

LemenT.
Hedunuuumja
TeXHHYKH YCIIOBH

ANYMHMHAaTHH LIEMEHT.
knacuuxaumja u

[Tyuonanu. KsaniureT u HenuTHBame
LlemenTH. Meroaa XeMHjCKOT

HCITMTHBAa [IEMEHTA MPOH3BENCHHX
Ha Da3u NopTIaH-KIHHKepa

ANYMHHATHH LIEMEHT. Meroze
XEMH]CKOT MCIIMTHEA:A

LlemeHT. Henwrusame  uepcerohe
HEMEHTA

LlemenTn. Metone HCIIHTHRAA

(HU3HUKKMX 0CcODMHA LeMeHTa

Ounpehurame crneuuduuHe nospmmHe
NOPT/IaH/I-LEMEHTA

IlemenT.
LeMeHTa

AYTOKIIABHO [IHpee

Oanpehupame crneunduune nospmuxe
LIEMEHTA MYLIOIAHA 3rYPe W CIHYHO

IlemeHTn. OnpehuBarse  TOnnoTe
Xuaparauuje LIEMEHTA METOIOM
Tepmoc-GoLie

IlemenTH. OunpehuBare  TOnnore
XHJpaTauMje NOpTIAHA-LEMEHTA ca

NOoJauHMa METO10M PAcTBapaka

Lemenr. Crymnbame
ManTepa yeiea cymerna

LUEMEHTHOT

ASTM C-586

Standard test method for determination
of potential alkali reactivity of
carbonate rocks for concrete aggregates
(Cylindrical rock specimen method)

A/l.2. CEMENT

SRPS B.C1.001

SRPS B.C1.009

SRPS B.C1.011

SRPS B.C1.012

SRPS B.C1.013

SRPS B.C1.014

SRPS B.C1.015

SRPS B.C1.018

SRPS B.C8.020

SRPS B.C8.021

SRPS B.C8.022

SRPS B.C8.023

SRPS B.C8.024

SRPS B.C8.025

SRPS B.C8.026

SRPS B.C8.027

SRPS B.C8.028

SRPS B.C8.029

Testing of cement. Standard sand

Cement. White Portland cement.
Definition, classification, quality
requirements, and testing of whiteness

Cement. Portland cement. Portland
cement with additives. Pozzolanic
cement. Definition, classification, and
technical requirements

Cement. Method of  delivery,
packaging, storage, and sampling

Low-heat cements. Definition,
classification, technical requirements,
and application

Cements. Sulphate-resisting cement.
Portland cement. Metallurgical cement.
Definition, classification, and quality
requirements

Cement. High-alumina cement.
Definition, classification, and technical
requirements

Pozzolanes. Quality and testing
Cements. Method for chemical testing
of Portland clinker-based cements
High-alumina cement. Chemical testing
methods

Cement. Testing of cement for strength
Cement. Methods for testing of

physical properties of cement

Determination of specific surface area
of Portland cement

Cement. Autoclave
cement

expansion of

Determination of specific surface area
of cement, pozzolane, slag, and similar

Cements. Determination of hydration
heat of cement by vacuum flask method

Cements. Determination of hydration
heat of Portland cement with additives
by dissolution method

Cement. Shrinkage of cement mortar
due to drying
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Afl4.

A/l.5.

CPIIC B.LI8.050 Onpehupame canpxaja
LIEMEHTHOM Mantepy

Basayxa y

CPIIC V.MB.015 Xemujcka M (u3MKANHA WMCIMTHBALA
3rype BUCOKuX nehin

CPIIC Y.M9.011 3rypa Bucokux nehu. Onmrre oapeade

CPIIC B.111.020 TpalieBnnckn Kkpey BpcTe HameHa u
YC/I0BH KBAJIHTETA

BOJIA

CPIIC ¥ M1.058 Beton. Bosa 3a cripasmbame Geroma,
Texuuukn YCIIOBH " METOJIe
HCIIUTHBA:A

JOJALH BETOHY

CPIIC ¥.M1.034 Beton. [lonanu 6etoHy. Hedunuumje n
Knacupukaumuja

CPIIC ¥Y.M1.035 Beron. [onaum oetoHy. Keamurer u
NpOBEPaBahe KBATHTETA

CPIIC ¥.M1.036 Beton. [lopaun Getomy. Henwrupame
yTHI@ja 10/1aTka Ha 0cODMHe BeToHa

CPIIC ¥.M1.037 Beton. Jlonaun Gertomy. Ilperxommn
HCIUTHBAKkE paad w3bopa joaatka
Oetony ca pmopabeHum arperatom M
LIEMEHTOM

CPIIC ¥ .M1.038 Beron. Jlonauu OeToHy. Mcenutupama

YTHLAja J0naTKa GEeTOHY Ha LEMEHTHY
nacTy ¥ Mantep

CPIIC ¥.M1.039 Beton. Jlonaum betony. HMenurupame
(PM3MYKO-XEMHJCKMX CBOjCTRA

CPIIC Y.M1.044 Beton. [lonaum Getony. Hcnutupame

yTiuaja Jonartaka  Ha  KOpO3Mjy
apmarype

BETOH

CPIIC ¥ .M1.004 Ucnutupame OeToHa. Enpysere
(Oetoncka Tena). OGaMK Mepe u

A03BOJbEHA 0JCTYTIAKA

CPIIC Y.M1.005 Beron. W3spana u Hera GeTOHCKHX Tena
34 HCMHTHBaILE YBpeTohe

CPIIC ¥.M1.010 Hcnutusame uspctohe GeToma mHa
3aTC3amE  MPH  CABMjamy  MIPH3MH
(KOHLIEHTpHCAHO ontepeheme v
CpEeIHHH pacnoHa)

CPIIC Y. M1.011 Mcnutusame uspcrohe Getoma mHa
3aTesalb€ MpH  CaBMjamy  [pH3IME
(onrepehemse y Tpehunama pacnona)

CPIIC ¥ M1.012 Hcnutusame uspcrohe Getoma Ha

MpPHTHCAK HA  JENOBMMA  TPU3MH
NobHjeHux TPHITHKOM cnoma
casujameM. Monudukosana Merona

KOLKE

A/lS.

SRPS B.C8.050 Determination of air content in cement

mortar

SRPS U.M8.015 Chemical and physical testing of blast
furnace slag

SRPS U.M9.011 Blast furnace slag. General provisions

SRPS B.C1.020 Building lime. Types, applications, and

quality requirements

A/13. WATER

SRPS UMI.058 Concrete. Mixing water for concrete,
Technical requirements and testing
methods

A/1.4. CONCRETE ADMIXTURES
SRPS U.M1.034 Concrete. Concrete admixtures.
Definitions and classification

SRPS UM1.035 Concrete. Concrete admixtures. Quality
and quality control

SRPS UMI.036 Concrete. Concrete admixtures. Testing
of impacts of admixtures on properties
of concrete

SRPS UMI1.037 Concrete. Concrete admixtures. Pre-
testing for selection of concrete
admixtures with specific aggregate and
cement

SRPS U.M1.038 Concrete. Concrete admixtures. Testing
of impacts of concrete admixtures on
cement paste and mortar

SRPS U.M1.039 Concrete. Concrete admixtures. Testing
of physical and chemical properties

SRPS UMI1.044 Concrete. Concrete admixtures. Testing
of impacts of admixtures on corrosion
of reinforcement steel

CONCRETE

SRPS UM1.004 Testing of concrete. Test specimens
(concrete test specimens). Shape,
measures, and allowed variations

SRPS UMI.005 Concrete. Making and curing of
concrete test specimens for strength
tests

SRPS UMI.010 Testing for flexural tensile strength of
concrete on prisms (concentrated mid-
span load)

SRPS UMI.011 Testing for flexural tensile strength of
concrete on prisms (load at one-thirds
of span)

SRPS UMI.012 Testing for compressive strength of
concrete  on fragments of prisms
obtained from their flexural failure.
Modified cube method
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CPIIC Y.MI1.014 Beron. Hejetro MaTepHjana
arpecHBHHMX npeMa OeTOHY H 3aluTHTa
0/1 ’HX

CPIIC ¥.M1.015 Beron. Henutneame

BOJIOHENPONYCT/BUBOCTH GeToHa

CPIIC Y.M1.016 Beton,  Hcnutupame  OTHOpHOCTH
npema JIejCTBY Mpasa

CPIIC ¥.M1.019 Beton. Onpehusame BpEMeHa
BE3HBa:A OETOHCKHX MELIaBHHA
MEpPEIEM  OTIIOPAa  NPH  YTUCKHBakbY
Hrne

CPIIC ¥.M1.020 Betou. Onpehusarme 4spcTohe

OCTOHCKMX ~ Tena NpH  TIPUTHCKY
u3rpaheHux on ceexer GetoHa

CPIIC ¥.M1.022 Beton. Mcnutupame 3atesHe uspcrohe
OeToHa enameM

CPIIC ¥ .M1.025 Beron. Onpebusarse craruukor Mojyna
CJIACTHYHOCTH MPUTHCKOM

CPIIC Y.M1.027 Beton. Onpelupanme myzama (Teuersa)

CPIIC ¥ M1.028 Beron. McnutHBame  XOMOreHOCTH
feToHa npu  Memwamy OETOHCKOM
MELIATTHIIOM

CPIIC ¥.M1.029 Betox. Onpehupame  3anpemuHckux
aeopmanuja

CPIIC Y. M1.030 Beton. Oppehupame cactaa cBexer
DeToHa METOLOM HCnHpama

CPIIC ¥.M1.031 Beton. Onpehupase canpiaja Basayxa
y cBeskeM DeTony

CPTIC ¥ .M1.032 Beton. Mepermse Temneparype csewer
HeToHa

CPIIC ¥.M1.040 Beron. OnpefjuBame uppcTohie
&WHCKHX TENna npu TIPHTHCKY
H3BE/ICHUX W3 O4BpCror OeToHa

CPIIC ¥.M1.041 Beton. Oppehusame wuHnexkca ca
CKJIEPOMETPA M KaTHOPaLMOHE KpHBE

CPTIC ¥.M1.042 Beron. Onpehusarse Op3une
YATpasByka M KanudpalroHe Kpuse

CPIIC ¥.MI1.045 Beron. Tpancnopropanu  Getom.
Texunuku ycnose

CPIIC ¥.M1.046 WcnutHBame  MocToBa  npoBHUM
ontepehiemem
CPIIC ¥.M1.048 Beron. Hakuagno yrephHBame

nputkcke ypperohe yrpaliedor fetona

CPIIC ¥.M1.050 Kontpona npon3somme crnocoBHOCTH
thabpuke GeToHa

CPIIC ¥.M1.051 Koutpona npoussomme y (abpukama
Oetona 3a Geton kareropuje b-11

SRPS UMI1.014

SRPS UM1.015

SRPS UMI1.016

SRPS UMI1.019

SRPS U.M1.020

SRPS U.M1.022

SRPS UMI1.025

SRPS UM1.027

SRPS U.M1.028

SRPS U.MI.029

SRPS UMI1.030

SRPS U.M1.031

SRPS UMI.032

SRPS U.M1.040

SRPS U.M1.041

SRPS UMI1.042

SRPS UMI1.045

SRPS U.M1.046

SRPS UM1.048

SRPS U.MI.050

SRPS UMI.051

Concrete.  Action  of  materials
aggressive to concrete and protection
against them

Concrete. Testing of concrete for water-
impermeability

Concrete. Testing for frost resistance

Concrete. Determination of setting time
for concrete mixes by penetration
resistance

Concrete. Determination of
compressive strength of test specimens
made of fresh concrete

Concrete. Testing for tensile splitting
strength of concrete

Concrete. Determination of  static
modulus of elasticity by compression

Concrete. Determination of creep

Concrete. Testing for homogeneity of
concrete for mixing with a concrete
mixer.

Concrete. Determination of volumetric
deformations

Concrete. Determination of
composition of fresh concrete by
rinsing

Concrete. Determination of air content
in fresh concrete

Concrete. Measurement of temperature
of fresh concrete

Concrete. Determination of
compressive strength of test specimens
made of hardened concrete

Concrete. Determination of sclerometer
index and calibration curve

Concrete, Determination of ultra-sound
velocity and calibration curve

Concrete. Transported
Technical requirements

conerete.
Testing of bridges with trial load
Concrete. Subsequent determination of

compressive strength of placed concrete

Control of production capacities of
concrete plants

Control of production in concrete plants
for B-1I concrete
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A/1.6,

AT

A/18.

CPIIC ¥ M1.052 Munnmanua onpema 3a nabopatopuje
npu pabpukama detona

CPIIC ¥.M1.055 Beton.  Mcnutueame  OTMOpHOCTH
nospiuHe OCTOHA Ha JEJCTBO Mpasa
COMH 32 O/IMP3aBatbe

CPIIC ¥ .MI1.057 Beron.  I'panynometpHjcku
MEIaBHHE arperara 3a 6eToH

cacTtae

CPIIC ¥ M1.090 Beron. Onpeliusame amxesuje usmehy
apMatype 1 6eroHa

CPIIC ¥ .MB.050 Mcnurueame xoH3MCTEHUMje OeToHa
nomoly Mepe cnerama

CPIIC ¥ .M8.052 HcnuTipatse KOH3UCTEHUMjC GeToHa
nomofy mMepe pacrnpocTupama

CPTIC ¥.M8.054 Beton. Onpeljupame KOHIMCTEHUMjE
6erona nomohy Be-Oe anapara

CPIIC ¥ .M8.056 Beron. HenutuBame KOH3HCTEHLMjE
derona nomohy crerama-sHOpUparem
ACTMII-156  CranpgapaHa oOnMTHAa  MeTOja  3a
onpehupame 3a1pixasama Bojae nomohy
JAlITHTHHX MaTEijﬁ.l'[ﬂ 3a HEropame
fetoHa
CPIIC YV.E3.020 Texuuuku  yciosu 3a
LEMEHTOETOHCKOT KONOBO3a

u3pajy

IMPE®ABPUKOBAHW BETOHCKH ETEMEHTH

CPIIC ¥Y.E3.050 Ipedabpukosany GeTOHCKH €1EMEHTH.
Texumukn yenosu 3a  w3paxy u
yrpammy

CPIIC ¥ .H2.062 Beronckn npedadpuxary. HMeuumanm.
TexHu4kH ycnosn
MJIA3HH BETOH H MJIABHH MAJITEP

CPIIC Y.E3.011 Mnazsu 6eToH M MIa3sHH ManTep.
TexXHHYKH YCIOBH

CPIIC V.E3.012 HMcnurtHpatee 3aTe3He
MIIa3Hor 0eToHa LenamkemM

yspcrohe

HHIEKIIMOHE CMELIE

CPIIC V.E3.015 HujekuHoHe cMmelle 3a HMHjeKTHPAME
kabnosa 3a npeaHanpesatbe. TexHUUKH

YCIOBH

CPIIC ¥ . MB.022 Hujextupare. Henutparme
NPUTHCHUX ~ uBpcTofia  MHjeKUMOHE
cMelne

CPIIC Y. M8.023 Unjextupame. Henutusame "

H3/IBajaibe BOJIC M MPOMEHE 3ampeMuHe
HHjeKIHOHE CMele

CPTIC ¥.M8.024 HMujektupaise. Henurnsarse
NPOTOYHOCTH HHJEKIHOHE CMEIE

All.6.

A/l.7.

SRPS UMI1.052 Minimum equipment for laboratories

within concrete plants
SRPS U.M1.055 Concrete. Testing of concrete surface
for resistance to frost and de-icing salt

SRPS UM1.057 Concrete. Granulometric composition

of aggregate mixtures for concrete
SRPS UM1.090 Concrete. Determination of adhesion
between reinforcement and concrete
SRPS UM8.050 Testing of concrete for consistency by
slump test
SRPS U.M8.052 Testing of concrete for consistency by
flow table test
SRPS U.M8.054 Concrete. Determination of consistency
of concrete by Vebe test
SRPS U.M8.056 Concrete. Testing of consistency of
concrete by vibration-slump test

ASTM C-156  Standard test method for determination
of water retention by means of
protective materials for curing concrete

SRPS U.E3.020 Technical requirements for construction

of cement-concrete pavement

PREFABRICATED CONCRETE ELEMENTS

SRPS U.E3.050 Prefabricated concrete  elements.
Technical requirements for fabrication
and placement

SRPS U.N2.062 Prefabricated concrete products. Kerbs.
Technical requirements

SPRAYED CONCRETE AND MORTAR
SRPS U.E3.011 Sprayed concrete and mortar. Technical
requirements

SRPS U. E3.012 Testing of tensile splitting strength of
sprayed concrete

GROUTS

SRPS UE3.015 Grouts for pre-stressing cables.

Technical requirements

SRPS U.M8.022 Grouting. Testing

strength of grout

of compressive

SRPS U.M8.023 Grouting. Testing of bleeding and

volumetric changes of grout

SRPS U.M8.024 Grouting. Testing of flow of grout
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A/1.9.

A/1.10.

A2,

AS2.1.

A3,

CPIIC ¥.M8.025 HUujektnparme. Henutusarse
OTMOPHOCTH HHJEKIMOHE CMElle Ha
Mpa3

JIPBEHE CKEJIE H OITJIATE

CPIIC VY.119.400 TlpojextoBame W u3Boljerme ApBEHHX
KOHCTpYKUHMja, TeXHUYKH YCIOBH

LEMEHTHH MAJITEPH

CPIIC ¥.M2.010 Mantep 3a 3uname

CPIIC ¥.M2.012 Mantep 3a manrepucame

CPIIC Y.M8.002 ManTep 3a 3mjame M MalTepHCAbE.
Metoae ucnHTHRAKA

TPABUJIHHILIH

[MpaBunuuK © TEXHWYKHM HOPMATHBHMA 3a OETOH H
apmupanu 6eton (Cn. nuct COPJ Gp. 11 0123.02.1987)

[lpapunuuk 0 TeXHHYKHM HOPMATHBMMA 33 MPETXOIHO
HanperHyre  apMupaHo0eTOHCKE  KOHCTpYKUMje Y
Cpe/IHHaMa H3I0KEHUM arpeCHBHOM JEjCTRY BOJE M T/

[Mpasunuuum o ofaBe3HOj NPUMEHM  MOjEAMHHX
CcTanjap/a 3a.

—  arperar (rpaHynar)

—  LEMEHT

- BOmY

—  Jlofarke OeTOHyY

- BetoH

- npedabpukoane GeTOHCKE eneMeHTe
—  MHjEKLHOHE CMelle

—  DeTOHCKe LICBM 32 KAHATH3AUM]Y U

— ApYro WTO Ce OJHOCH Ha GEeTOHCKe pajose.

A/1.9.

A/1.10.

Af2.1.

A2.2.

A3,

SRPS U.M8.025 Grouting. Testing of frost resistance of
grout

TIMBER SCAFFOLDS AND FORMWORK

SRPS U.C9.400 Design and erection of wooden
constructions. Technical requirements

CEMENT MORTARS

SRPS U.M2.010 Masonry mortar

SRPS UM2.012 Plastering mortar

SRPS UM8.002 Masonry and plastering mortar. Testing

methods
BOOKS OF RULES
Rules on technical norms for plain and reinforced
concrete  (Off. Journal of SFRY No. 11 dated 23rd

February 1987)

Rules on technical norms for pre-stressed reinforced
concrete  constructions in  environments exposed to
aggressive actions of water and soil

Rules on mandatory application of particular standards
for:

—  Aggregate (granular material)
—  Cement

- Water

- Admixtures for concrete

—  Concrete

—  Prefabricated concrete elements
—  Grouts

—  Concrete sewer pipes, and

—  Other related to concrete work.
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6urymenusupasor ~ arperara  BHC
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9.4. Wspama ropmer Hocehier cnoja on
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9.6. Wspama xaGajyhier crnoja ox acdant
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Bitumen Bound Aggregate BNS 228A

(Bit 60) 4
94. Construction of Base Course with

Bitumen Bound Aggregate BNS 32SA

(Bit 60) 10
9.5. Construction of Wearing Layer with

Stone Mastic Asphalt 0/118 15
9.6. Construction of Wearing Layer with

Asphalt Concrete AB 11 (Bit 60) 32

Section 9
Asphalt pavements
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9.1. ApmarypHa Mpexa

9.1.1 Onuc

ApmMarypHa Mpeka MpeicTaB/ka  CNoj  KOJOBO3HE
KOHCTPYKLMjE HaMCHEH CIpevaBamy pedrieKToBama
nykotMHa Yy HoBM acdantHu  cnoj.  Panoeu  Ha
MOCTaBJbAKY C& MOpajy 00aBHTH NpemMa OBUM TEXHHYKHM
YINYTCTBMMA MJIH TpeMa YNyTCTBY mpom3eofjaua Mpeska
CXOJIHO 0J100perY NPOjeKTanTa H HAI30PHOT OPraHa.

9.1.2  TexHHYKH 3aXTeBH

Kapaxmepucmuxe apmamypie mpedice

ApmatypHa Mpeska Mopa HCTIYHHTH cieaehe 3axTese:

e  BeJIMYMHA OTBOpaA OKaua jao 20x20mm
e 3are3na uspcroha mud 20 kKN/M

e TeMmIepaTypHy oTnopHocT MuH 190 °C
e  TexHHA Mpexke MHH 220 rp/m2

e JIMpHHA Tpake MHH 250 UM

e yxuHA Tpake Max. 50 m.

9.1.3  Haeohewe

Iloctynak u3soliemwa pagosa nogpasymesa:
®  [pUIpeMy nojuiore

®  pacnpocTUpame, QUKCHpame K 3aATUTY Mpeke.

lpunpema noodnoze

[Ipe mocraB/bamka apMaTypHe MpEkKe MOanora ce Mopa
NOTAYHO  OYMCTHTH O]  CBMX  [IpJbABIITHHA HA
3an0BOJBCTBO  Ham3opHor oprana. Iloanora ce npe
HAHOLWIEHA  MpEME  MOpa  WCMPCKATH  BE3MBHHM
cpeacteom. Konnumna eesusa Tpeba ma Oyae oxo (0,45
kr/m’ Kao Be3MBO Moe 44 CE KOPMCTM NOrojaH
nonumep Moaudukosad paspehed OWTyMeH, nonuMep
GuTymMeHcka MoM(HKoBaHa eMyn3nja Wik Bpyh nonumep
MoaudHkosanu Gutymen. lIpckae ce CNpoBOIN TAKO 1A
ce (opmupa xomorenu cnoj. lloBpmmua nomore mnpe
HAHOIIEHA BE3UBA U Mpeke Tpeba 1a ce nopasHa Tako ja
HEPABHUHE Y NOYKHOM Kao M ¥ MONPEYHOM CMepy He
cMejy OuTr Behe o 8 MM Moj paBmadoM o1 4 M.

9.5

912

Mesh reinforcement

Description

Mesh 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 these technical instructions or
the mesh reinforcement manufacturer’s instructions,
subject to the Designer’s and Engineer’s approval.

Technical requirements

Characteristics of mesh reinforcement

Mesh reinforcement shall meet the following
requirements;

o Mesh size up to 20x20mm

e Tensile strength min. 20 kN/m
e  Heat resistance min 190 °C

s Weight min 220 gr/m2

e  Strip width min 250 cm

e Strip length max. 50 m.

Procedure

The work execution procedure implies:
e Preparation of underlying surface

e Spreading, fixing, and protection of mesh
reinforcement

Preparation of Underlying Surface

Before laying mesh reinforcement, the underlying surface
shall be cleaned from all dirt to the satisfaction of the
Engineer. Before placing mesh reinforcement, the
underlying surface shall be sprayed with 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 shall be performed so as
to form a homogenous layer. The underlying surface,
before applying a binder and mesh reinforcement shall be
levelled so that any uneven spots both longitudinally and
crosswise are not larger than 8 mm under a 4 m long
straight edge.
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Pacnpocmuparee, ghuxcuparse u saumuma mpece

9.1.4
9.1.5
9.1.6

Mpeika ce pacmpocTHpe Py4HO MM mammHckd. Hakod
NoCTAaB/baa Mpexa Mopa OMTH paeHa y oba cmepa,
ymspheHa 1 01aro HanperHyTa (M3ny:Keme Tpaxe 10 3%).
Hajseha ny:kuHa Tpake moke Outu 10 50 M. Tlpu Mamkum
JYKMHAMA TPAKA CE MOJKE HACTABJBATH 10 AyxuHe oa 50
M. [Mogysknu cacTas Tpake cTRapyje ce npekaonom oa 30
um. Tpake ce Ha NMOYETKY H.-HA Kpajy, Mocie MnocTynka
satesara, npuuspuhyjy 3a noctojehy nowiory noceGHUM
sakuBUMMa. Y LMBY 3alTHTE Mpexe y (asu misohema
panoBa, HAHOCH Ce je[IHOCTPYKa NoBpuIKHCcKa obpasa.

H3soleme achanTHOr cnoja npexko Mpexe

ActantHa Maca ce HaHocH Mammnckd. OcHoBa Mopa
OuTH cyea. Temneparypa Basgyxa y CeHUM mopa OWTH
Hajmame +10°C. 3a cBe oCcTANIO BaXKE YCIOBH 32 H3BOheHe
aC[IJﬁ.ITTHHX CﬂDjEBa M3 OBHX TCXHHYKHX YCIOBA H CBC
nojmnexe 0100pery Ha30PHOr OpraHa.

3a BpeMe NOCTaB/bAA ac(aNTHOT Cloja MeXaHu3auuja u
TPAHCIOPTHA CPEJICTBA HE CMEJY CE HAr/I0 OKpeTaTH Ha
MpEXKH MM KOYMTH. TEXHONOWKM TPaHCHOPT Mopa ce
OrpaHiuuTH Ha MUH. 3abpatbeH je HarIx CTapT BO3M/IA Ha
NOCTARLEHO] MPEHH.

KouTpona ksanureTa

OcofuHe Mpexke Aaje U OBepaea npon3eobhay koju naje u
rapaHuMjy Ha KBanuTeT Mpexe. IIpe nodeTka panosa
Hamzopuu opran he o0aBuTH npoBep 3aXTEeBAHHX
0coGuHa Mpexe 1 TO Ha chakux 200 M” Mpeske.

Buzyenno he KOHTpoONMcaTH KBAMMTET paclpocTHpama,
satesaa W npuuepmfineama  mpewxe.  [loctynak
HaHOINECH:a Be3HBa U actharTHor cnoja hie KoHTponMe y
Cknany ca nocTynuuMa ﬂeq)ﬂHHCﬂHHM 3a Ty BpCTY
panoBa.

Ilpe w3poljewa acanTHOr cloja NPEKO MOCTARILEHE
mpexe M3sooljau mopa na Tpaku 01 HaJ30PHOT OpraHa
na oDaBu nperneil ¥ Hiaa ofodpemse .

Y chnyuajy Aa Mpexka Huje NpasBWIHO NMOCTaB/beHA M Ja
HUje 3ATErHyTa MCTa Ce MOpPa YKIOHWTH M TMOHOBUTH
NOCTYNAaK HeHOr nocTapkamba. He no3posbasa ce naeu
pajl NPeKo HEMPaBUITHO MOCTAB/BEHE MPEKE

Mepeme u ruiahame

Mepeme 1 nuahame ce BPIUM M0 METPY KBaapaTHOM (m?)
NoCTaB/LEHE MPEKE 110 LIEHH M3 YroBopa Koja o0yxsara
caB pal M MarepHjan HeomxogaH 3a uipoheme ope
no3viMje (MpUMpeMa TOANOTe, HAHOUICHE BE3MBA,
Ha0aBKa M MOCTABIbAE MPEXE HTIL).

Spreading, Fixing, and Protection of Mesh Reinforcement

The mesh shall be spread by hand or mechanically. Once
laid, the mesh shall be flat in both directions, fixed, and
slightly tensioned (strip elongation up to 3%). A strip may
be up to 50 m long, If shorter, strips may be extended up
to 50 m in length. Longitudinally, strips are joined by
30cm overlaps. Once tensioned, the strip is fixed to the
underlying surface at both ends with special rivets. A one-
layer surface treatment is applied over the mesh to protect
it during the execution of works.

Laying of Asphalt over Mesh

Asphalt mix is laid mechanically. The underlying surface
shall be dry. The air temperature in the shade shall be at
least +10°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 of the Engineer.

During asphalt laying, machines and transport vehicles
shall not turn suddenly or brake on the mesh. Transport
required for the technology of work shall be minimized. A
quick start of vehicles on the laid mesh is forbidden.

Quality Control

A sheet with mesh properties shall be supplied and
verified by the Manufacturer, who shall also furnish the
quality guarantee for the mesh. Before the
commencement of works, the Engineer shall check the
required properties of mesh at every 200 m” of mesh.

The quality of spread, tension, and fixation of 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.

If the mesh is laid improperly or not tight, it shall be
removed and the mesh laying procedure repeated. Any
work over an improperly laid mesh shall not be allowed.

Measurement and Payment

Measurement and payment shall be done per 1 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.).
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9.2.

9.3.

9.3.1.

93.2.

I[Ipckambe GUTYMEHCKOM eMYII3HjoM

[lpe mouetka wm3pane crnojepa nojayarsa nojalora Mopa
OuTH cyBa H HM Y KOM clTydajy cMp3HyTa. Hakon ypehene
paBHOCTH M 3aBpIIHOr 30Mjama, cBa clo0OOHA 3pHA
MOpajy ce OJCTPaHUTH ca noppumHe nomohy portaunoHe
uyetke. OBo Tpeba ypaauTy nNak/beHBO 1a ce He OH
MOpeMETHO Marepdjan no aybuuu cnoja. OQuuuihena
MOBpIIKHHA Mopa OuTH yHUpOpMHA U B3 cerperupaHux
MOBPIIHHA.

INpe wnwherwa nopnora mMopa OMTH Ha MPOJEKTOBAHMM
koTama. PasHoct Tpeba npoBepHTH NETBOM-pPAaBHAYOM,
Ay:KHHE 4 M a mpeMa yCJIOBMMa M3 crietiUKalmja.

OBako npunpem/seHa MO10ra CrpeMHa je 3a MpcKame
OUTYMEHCKOM EMYI3HjOM.

AKO je MOBpUIMHA NOUIONe H3Y3ETHO CYBa H Npallibaea,
NOBPUIMHA CE MOpa pPAaBHOMEPHO OBNAII [OKBACHTH
BOJOM M Ca4e€KaTH [0K CBa BOJA Ca MOBPIIHHE He
HCIIapH, a 3aTHM MPCKAaTH OUTYMEHCKOM EMYJIT3HjOM.

3a npckawe cnoja o JApoGibeHor arperata Tpeda
NPUMEHHTH aHjoHCKY emymsunjy AH-55, AH-60 wim AH-
65 y ceemy npema CPIIC V. M3.022.

Konwumna emynsuje Mopa na 6yae oko 700 r/m?, Tako na
nocjie MCrnapasara BoJe, YJba M APYTHX cacTojaka ocTaHe
300 r/m® umcror esupa. HakoH MnpcKama Noanora ce
MOpa CYLIHMTH HajMame 24 cara.

INpckame ce Mopa BpLIMTH MPCKATHLOM, PAaBHOMEPHO M
XOMOTEHO M0 YUTaB() NOBPLIHHH.

Obpauys 1 miahamwe Bpum ce mo 1 M 2 HCTIPCKaHe

noanore,

Hzpapa ropwer Hoceher cmoja on
6utymenusupasor arperata BHC 22CA (Bur
60)

Onwmce

[Mo3uuuja obyxsata Ha0aB/bame, CIIpaB/bakbe,
yrpajupame W 30Mjame MEIIABMHE Ol TpaHyJIHpaHor
MHHepanHor Marepujana u GuTyMeHa.

OCHOBHH MaTepHjaIn

3a uspany ropmer Hoceher cioja oj GMTYMEHH3UpaHOT
marepijana Tpeba npumenuTH cneaehe  OCHOBHe
Marepujane:

9.2

9.3,

231

932

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 flatness shall be checked
with a 4m long straight edge, according to requirements
given in the Specifications.

The underlying surface prepared in this way is ready for
spraying with bituminous emulsion.

If the surface is extremely dry or dusty, it shall be
uniformly sprinkled with water, waiting for all water on
the surface to evaporate, and then sprayed with
bituminous emulsion.

For spraying 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.M3.022.

The quantity of emulsion used shall be about 700 g/m?, so
that after the evaporation of water, oils, and other
ingredients, 300 g/m® 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 1 m ? of
sprayed surface.

Construction of Base Course with Bitumen
Bound Aggregate BNS 225A (Bit 60)

Description

This item of works includes the procurement, preparation,
laying, and compaction of a mixture of granular mineral
material and bitumen.

Basic Materials

For the construction of base course with bitumen bound
material, the following basic materials shall be used:
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9331

9332.

9333,

—  ppobibeHn kapBoHaTHH kameHu matepujan 0/4; 4/8;
8/16 n 16/22 ;22 mm

—  KameHo OpamHo kapOoHaTHOI cacTaBa;

~  pe3ueo bur 60.

Kpanurer 0CHOBHHX marepujana

Kamena cutHex

Kamena cutnex Tpeba nma je cacTaBibeHa oj KapOoHaTHe
CTEHCKE Mace Koja uMa cnenehe ocobune:

— uppcrolia Ha NPUTHCAK ¥ CYBOM
# Bof03acHREHOM CTamsY....................... MuH 140 MPa

—  TOCTOjaHOCT HA Mpa3y, Majl CPelibe NPUTHCHE
uppcTohe nocne 25 UHKIYCa....................... MAKC 20%

Kamena cuthex Tpeba na 3anososeu cnenehe yenose:

- xabamwe no Los Angeles-y ......................makc 30%
—  3PHA HEMOBOJBHOT OOMHKA ......occvveveeen... MAKE 20%
- caapxkaj npaiuHacTHX 4ecTHIa

Hemom 0,09 MM ..o MAKC 5%
— ofaBMjeHOCT NOBPIIKHE arperara

OHTYMEHOM .....oovevevvinirenereeiannsessensranneen. MHH 100/80
—  ynujame Boae Ha ppakuHin 4/8 MM ... 1.2%

I'paHynOMETpHjCKH CacTan

KphHea rpaHylOMETPHJCKOr cacTae Mopa OMTH Takpa Ja
KpHBa TnpocejaBama nexn vy  cneaeheM  rpaHudHOM
noApyH4jy:

—  Crushed carbonate rock material 0/4; 4/8; 8/16, and
16/22 ; 22 mm

—  Rock flour of carbonate composition;

—  Bit 60 binder.
9.3.3.  Quality of Basic Materials
9.3.3.1. Chippings
Chippings shall 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 ............ocooceveveee.. max 20%
Chippings shall meet the following requirements:
—  Wear according to Los Angeles
testmethod . onmernamaasrnemaann man30%
- Grains of unfavourable shape ..................... max 20%
—  Content of silty particles under
009000 I SIZ8 »ocivimmanvmsnssanns i NIA% 3V
— Bitumen-coated aggregate surface............min 100/80
—  Absorption of water on 4/8 mm fraction ............ 1.2%
9.3.3.2. Granulometric composition

The grain size distribution curve shall be such that the
grain size accumulation curve lies within the following
limit range:

KeanparHu 0TBOpH CHTA, MM Tpamian vpce sura y 56
) mace, BHC 22¢
3 1 0,
Square mesh, mm Pass1:111gast];,r;1ﬁ]s1 ;‘;:e’ 4
0.09 5-11
0.25 8-17
0.71 13-27
2.00 24-40
4.00 34-53
8.00 50-70
11.20 61-81
16.00 75-94
22.40 97-100
31.50 100
Kameno dpamno 9.3.3.3. Rock Flour
Kameno ©Opamno y cBeMy MOpa  OAroBaparH Rock flour shall fully meet the criteria set out in JUS

kpuTepujymuma patum y JYC BB3.045 3a M knacy
KBANHTETA.

B.B3.045 for Quality Class 1.
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9.33.4. butymen 9.3.3.4. Bitumen

Butymen Mowe Gutn But 45 wimn But 60. Butymen y Bitumen may be Bit 45 or Bit 60. Bitumen shall fully

CBEMY MOpa O/rOBApaTH KPHTEPMjyMHMA AATHM ¥ vC meet the criteria set out in JUS U.M3.010.

Y.M3.010.

9.3.3.5. MemapuHa 9.3.3.5. Mix

Y actanrHoj Memapunyn ydewhe GuTymena Tpeda OuTH In an asphalt mix, the proportion of bitumen shall be

opujenTtatpono 4%. Tauau canpxkaj Gurymena yrepauhe about 4%. A precise content of bitumen shall be

Ce y NPETXOJHOM CacTamy achanTHe MCIIABHHE. Jinnuje determined in a trial asphalt mix. Mineral mix grain size

npocejaBamba MUHEPAIHE MELIABHHE Tpeba na newe y accumulation curves shall fall within the limits stated in

rpaHHLIaMa HaBEICHHM Y TIPETXOHO] Ta4KH 9332 Sub-Section 9.3.3.2 above.

Ocofune npobuux Tena mno MapuanoBoM TNOCTYIKY Properties of test specimens according to the Marshall test

mopajy owurtu cneaehe: shall be as follows:

—  caapxkaj myrneHHa (B %) ssnnsnmanvnn 320% —  Void content (V1.98) .oo.oovrececiirecncnieniinininnnnn. 39%

— crabAHOCT (KN) oo ececirsienciensenen - MAH 6,0 — Stability (KN ooooocveeeeciecnenmesics e N 6.0

—  oanoc cTabuaHoCT/Tederse (KN/MM) . oo 22 —  Stability/flow ratio (KN/mm) ... 22

—  MCMYHBEHOCT WYILBHHA MHHEPATHE —  Voids in mineral mix filled
MEIIABMHE GUTYMEHOM. .......oocoverevrenrinrnnen 30-70% With BIUMEN . .oeeeeeevreirieieeseessesieeierississeeeensen 30=T0%

90.3.4. TexHonoruja U3BpLICHA 934, Work Technology
9.3.4.1. Tlpunpema nomiore 9.3.4.1. Preparation of Underlying Surface

AcdantHy €10j MOXKE Ce MOJAraTd Ha Noory Koja je An asphalt layer may be laid over a surface that is dry and

cyBa ¥ Koja HM Y KOM CTyuajy HHje CMp3HYTa. [pe not frozen in any case. Prior to the commencement of

foueTKa pagoBa MojIora Mopa ja je 106po ounmhena works, the underlying surface shall be cleaned thoroughly
yelMuHMM deTkama ¥ M3nypaHa komnpecopom. Ilocne with steel brushes and blown out with a compressor. After
sappmenor ynwhersa notore, ussohau he CHUMMTH the surface has been cleaned, the Contractor will survey

HMBeneTy M pasHocT nomnore. Ha jaenouma rae the reference level and evenness of the surface, In places

[OBPLIMHA C/0ja NONIOTEe OCTYNA O/ MPOMHCAHE BHCHHE where the underlying surface varies from the specified

33 BMIIE 0o +15 MM HEONXOJAHO je Ia u3sohay u3BpIIH height by more than +15 mm, the Contractor shall repair

nonpaBKy MOANOrE TPeMa  3aXTeBMMA  TPAKCHHM the surface according to requirements set out in the design

MPOJEKTHHM PELUEHEM M CXOIHO 0/100pery HAXopHOr and subject to the approval of the Engineer, i.e..

oprasa, 0JIHOCHO:

— Ha MecTMMa [f¢ je [MOBPUIMHA IIOLI0Te HCIOA — In places where the surface level is below the
nponycane Hupenere Tpeba MNONPaBKY M3BPUIMTH specified reference level, the repair shall be done by
nosehamem cnoja acdantHe MemasuHe ca acdart increasing the thickness of layer of asphalt mix with
Getonom - xabajyhu cnoj wim BHC; asphalt concrete - wearing course or BNS;

_ Ha MecTHMa T[JI¢ je TMOBpLIHHA MNOIOre wH3HaA — In places where the surface level is above the
nponucane Hupenere Tpeba  CKHMHYTM  BHIIAK specified reference level, excessive asphalt mass shall
acanTtHe Mace y Mojo3n Gpe3oBarbeM. be removed by grinding.

9.3.4.2. Cnpabare ¥ TPAHCTIOPT acanTHe MEMABHHE 93.4.2. Preparation and Transport of Asphalt Mix

Acgantua Gasa mopa ma nocefyje pemieTo oTBOpa 224
MM Kojum he ce OACTparMBaTH HEM03BO/LEHA KPYMHA
3pHA y MUHEPAIHO] MELIABHHH.

Temneparypa Ourymena Tpeba na Oyme ol 150-160°C.
Temneparypa achanThe MEIIaBHHE Y MELIATHLH Tpeba na
ce kpehe y rpaniuama 150-170°C (u3y3etHo 175°C).

The asphalt plant shall be equipped with a screen, 224
mm mesh, to remove unpermitted coarse grains from
mineral mix.

The temperature of bitumen shall be 150-160°C. The
temperature of asphalt mix in the mixer shall be within
the range 150-170°C (in exceptional cases 175°C).
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9.3.43.

9.344.

935.1.

9352

Yrpahusawe acanrHe MemasuHe

Temneparypa acanTHe MelllaBUHE HA MECTY yrpaljuBara
He cMe OuTH Hika o 140°C v Buma on 175°C.

ITepuoa U3BpIIEH:A PAIoBa

Topwr Hocehu crnoj ca cneuudukalyjaMa M3 OBHX
TEXHWYKHX YCIOBA MOe ce yrpaljHBaTH MCKBYYMBO Y
nepvoay oa 15. anpuna jgo 15. oxtoOpa, OIHOCHO Y
nepHoy Kaa cy Temneparype Basayxa sehie on 5°C, 6e3
seTpa MK MuH 10°C ca BETPOM, OCUM YKOJIMKO HAJI30PHH
OpraH apyrausje NHCMeHO 0100pH.

Vrpahusamwe acanTHe MemaBuHE He cMe ce oDaB/baTH
Ka/1a je M3MATIHLA WK KHILA.

Temneparypa noanore He cMe 6uTH Huska o +5°C.

Konrpona keanurera

[IpeTxonHa ncnUTHBAKA acaNTHE MELIABHHE

Ilpe nouerka pagoea u3pobay je obapesan na u3pamm y
osnamhenoj nabopaTopuju npojexar npexoaue achanrue
MEIIABMHE Y CBEMY carnacaH ca 3axTeBHMa OBMX
TEXHHYKHX YCIIOBA.

Hukakas pajl He CMe 3armodeTH JoK u3sohayu He npeioku
NPETXOHY MEMIABHHY HA CArNacHOCT HAI30PHOM OpraHy
W JIOK HaJ30PHH OpraH He M3Jla 3BAHHYHO THMCMEHO
omobpere. ATECTH O OCHOBHHM MaTepHjanuma M
NpPeTXOAHO] MEMABMHM He cMejy OuTH cTapuju on 6
Meceud. VYKONMKO HACTAHY TIPOMEHE Yy OCHOBHMM
MartepHjanuMa HIM Ce MNpoMmeHd M3Gop MartepHjana,
u3Bohiauy je OayKaH Ja NpeiIoMH HaJ30PHOM OpraHy
MUCMEHHUM  JOIMHCOM MPEANOr 3a TNPOMEHY YCBOJEHE
achanTHe MeIUaBHHE OAHOCHO Ja MPEIOKH HOBY
NPeTXONHY MEIIAaBHHY HA CarjacHOCT, Mpe IoYeTKa
ynoTpede THX MaTepujana.

Jloka3aHH pajiiu cacTar acdanTHe MeIaBuHe

Kpanuter nperxoiHe acqnTHe MEmaBMHE IOKazyje ce
npoBHHM pajioM ¢ THM Jia ce acpanTHa Melas1Ha yceaja
Ha caMOM TocCTpojery, a Kpanurer yrpahusama Ha
OMMTHO] JCOHHLUM. YKONMKO KBATUTET OCHOBHHX
Mmarepjasa Ha TpPaJMIMINTY HE OIroBapa OBHUM
TeXHHYKHM YCTOBHMa, M3Bohau je ayaad Ja odesbeam
HOBE KBAJMTETHE OCHOBHE Matepujane. YKOMHKO ce
J03UpAE OCHOBHHX MAartepHjana, npeMa NpeTXOaHOj
MCIUABMHHM, HE MOI'Y 3aJ0BO/BMTH CBH TpPOMMCAHH
3axTeBd 33 (PM3HUKO-MexaHMuke ocobmHe achairrtHe
MelllaBMHE W 32 yrpaljeHH Ci0j, HEONXO[HO je H3BPIIUTH
KOPEKUHM]Y AO3MPAHA OCHOBHHX MaTepHjana H MOHOBHTH
npoOHU pa.

9.3.4.5,

9.3.44.

9.3.5.1.

9352

Laying of Asphalt Mix

The temperature of asphalt mix on the site shall neither be
lower than 140°C nor higher than 175°C.

Work Execution Period

A base course of specifications as set out herein may be
laid only in the period from 15" April to 15™ October, i.e.
in the period when air temperatures are higher than 5°C in
windless conditions, or min 10°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°C.

Quality control

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 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 starts.

Verified Job Mix Formula for Asphalt

The quality of a 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
basic materials of good quality. 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.
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9.3.5.3;

Tek kaza ce NpoOHUM PajOM MOCTHTHY CBH 10CTaB/LEHH
3aXTEBM, HAT30PHH OpraH ycsojuhe pajHy MEABUHY H
JATH CarfiacHoOCT /14 ce Pajl HACTARH.

Jokasuu paguu cactae acanTHe MEIIABMHE BPLIH
oneparuena osnawhexa nabopaTopuja, WTO TMOMIEHKE
0100perby Ha30PHOT OpraHa.

KonTpona kanureTa

3a obe30eherme MpoNMCaHOr KBATHTETAa Y TOKY rpafema
koHTponua naopatopuja, onofpeHa 04 CTpaHe
Hag3opHor opraHa, Bpmuhe pEJOBHA  KOHTPOJHA
HCIMHTHBAHA U TO

9.3.5.4. Mcnutupate GUTYMEHA

M3sohau panosa moxe fAa HabaBu OMTYMEH camo oA
yCl0BOM A 33 CBaKy HCNopyky obesbeam arect
npouzeohaua koju he OWTM OAMax JOCTaB/bEH Ha
onobpere HAI3OPHOM OpraHy, OJHOCHO 1abopaTopuju.
lMopen yBupa y arecT mNpouseohava, oONepaTHBHA
kouTponua  nafopartopuja  epuwhe M penosHa
HCTIMTHBAMA Kako TO HAnoku Hamsopuu oprad (TIK,
neHeTpalLyja ¥ Ta4Ka JIoMa) H TO:

—  HA NOYETKY paiosBa,
—  na ceakux 500 T noGasibeHor OUTYMEHA, H

—  CBa OCTala MCIWTHRAMA KaKo TO 3aXTEBA HAT30PHH
Opra.

9.3.5.5. UcnuTupame dunepa

93.5.6.

JlaGoparopuja hic MCTIMTHBATH IPAHYIOMETPHjCKH CacTaB
(unepa:

—  Ha NOYETKY pajoea,

~  nacsakux 100 T noGasmbenor dunepa,

—  Kaaroj To 3aXTeBa HAN3OPHM OpraH.

Hcnuupame  dusnuko-mexauukux ocobuHa acantie
melasuue u yrpalieHor cnoja

OBa ncnuTHearka spuutic oneparusHa naboparopmja:

- Ha MOYCTKY panosa,
—  HacBakux 1000 M2, u

—  Kaaroja To 3axTeBa HaA30pHH Oprad

93.53.

9354

9.3.55.

9.3.5.6.

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 which shall be
subject to the approval of the Engineer.

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 of Bitumen

The Contractor may procure bitumen only provided that
for each delivery he ensures the Manufacturer’s
compliance certificate that will be immediately presented
for approval to the Engineer and/or laboratory. Apart
from looking into the Manufacturer’s compliance
certificate, the operative control laboratory shall perform
regular tests as directed by the Engineer (PK, penctration,
and point of failure), as follows:

— At the beginning of works,
—  Atevery 500 t of supplied bitumen, and

—  All other tests as required by the Engineer.

I'esting of Filler

The laboratory shall test the granulometric composition of
filler:

— At the beginning of works,

— Atevery 100 t of supplied filler, and

—  Whenever required by the Engineer

Testing of Asphalt Mix and Constructed Layer for
Physical/Mechanical Properties

These tests shall

laboratory:

be performed by the operative

— At the beginning of works
- Atevery 1000 m2, and

—  Whenever required by the Engineer
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9.3.6.1.

93.62.

9.3.63.

Y3opak adanTHe mace y3uma ce u3 Bpyhe Tek pazacrpre
acpantue mewasuse u3a ¢unumepa.  Kontpona
36MjeHOCTH M IIYIUBMHA Y 3acTopy Bpum ce Bafjeem
"kepHOBA" M3 FOTOBOT C/IOjA HA MCTOM MECTY TE je y3eT
y3opak Bpyhe acdantue MemaBrHe.

Kputepujymu 3a oOpadyH H3BEIEHHX paloBa

PagHocT cinoja

Mepemwe BpiiM u3Bohady, ¥ MOAHOCH HAa NpoOBEpPY H
onobpeibe  HAA30PHOM  Oprady, Ha  NONPEYHHM
npoduinma, ¢ THM Aa MehjycoGuu pasmak He Oyac sehn
o120 M.

Meperse ce BPIIM PABHAYOM 4 M JyKHHE (/1eBO, IECHO,
cpenuHa), OJIHOCHO Tpancnpodunorpadom,
KOHTHHYATHO LEJIOM TYAKHHOM.

Kputepujymu cy cnenehn:
—  paesoct 0-4 MM 3a10BO/bABA U NPHXBATLHEA je

—  pasHoct mpexo 10 MM He 3310BO/BABA WM HHjE
NpUXBAT/bHBA, M TMOBPLIHHE KOje HMCY carnacHe
Mopajy OMTH TIONpaB/EHE WM YKIOWEHE H
3aMebeHe, KaKo TO HANOKH HAJ30PHH OPraH, ¢ THM
Zla CBE TPOLIKOBE cHocH M3Bohay.

OpcTynare NOBPIIMHE €/10ja 0 MPOIHMCAHE BUCHHE

Mepetse ce BpLiM Ha CBAKOM npoduy:

—  OpolpeHo oACTYName MOBPIIMHE ropier Hoceher
cnoja He cMe ja mpemamu =10 MM y onaHOCy Ha
MPOJEKTOBAHY BPENHOCT,

— ogcryname npeko 10 MM ce He npuxpara, a
MOBpIIMHE KOje HMCY carnacHe Mopajy OHTH
NOMpaB/beHE MM YK/IOHEHE M 3aMEHCHE, KaKO TO
HANOXM HAA30PHM OpraH, ¢ THM JIa CB€ TPOIIKOBE
cHOCH M3Bohau.

Canpikaj  3a0CTaIMX
Mapiuanosom Y30pKy

wyneuHa Y calujeHOM

—  VKonuKO cy 3a0cTane WYIJBHHE NPEKO IPaHHLE 01
6%, BpeAHOCT ropwer Hoceher croja ce onfuja, a
MOBpIIMHE Koje HHCY carjlacHe wmopajy OuTH
[ONpaB/beHe WM YKIOHWEHE M 3aMEeeHE, Kako To
HANOMH HAJI30PHM OpraH, ¢ THM Jla CBE TPOLIKOBE
CHOCH H3BONa4.

93.6.1.

9362

9.3.63.

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.

Criteria for Calculation of Executed Works

Evenness of Layer

Measurement shall 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 transprofilograph,
continuously in full length.

The criteria are as follows:
—  Evenness 0-4 mm is satisfactory and acceptable.

—  FEvenness above 4-mm is not satisfactory or
acceptable and the noncompliant area shall be
rectified, or removed and replaced as directed by the
Engineer at the full cost of the Contractor.

Variation in Specified Height of Layer

Measurements shall be performed on every profile:

—  Permitted deviation of the surface of the base course
shall not exceed + 10 mm when compared with the
designed value

—  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..

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.
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9.3.6.4. I'paHyNnOMETPH]CKM CACTAB MHHEPATHE MEILABHHE

—  VYKONHKO rpaHyJIOMETPHjCKHM CaTaB eKCTpaxupaHe
MHHEpPATHE MELIABHHE ONCTYNA 0J] IPAHHYHE KPHBE ¥
OJIHOCY HA 3axTeBaHe (PMINYKO-MEXaHMYKe ocoOHHE,
ropwH Hocehu cnoj ce oabuja, a MOBPIIMHE KOjE
HUCY cariacHe Mopajy OWTH Monpas/beHe WM
VKTIOWEHE M 3aMEEHE, KaKO TO HAlloKH HaJI30pHH
Opra, ¢ THM Jia CBE TPOIIKOBE CHOCH H3BOfjau.

9.3.6.5. Yeamaunocr (30ujeHocT) 3acTopa

— 3a nopnbauaj yeamaHocTH npeko 3%, pajloBd ce
0a0ujajy, a MOBPIIMHE KOjeé HWCY CarjacHe Mopajy
outH MOMNpaB/BEHE HIH YVKIOHREHE H 3AMCH.CHE, KaKo
TO HA/IOWH HAA30PHH OpraH, ¢ THM [a CBE TPOIIKOBE
CHOCH HM3BOhay.

9.3.7. Mepewe u nuahame

Mepemwe u nuahame ce BPIWIK 110 M3 CTBAPHO M3BPIICHOT
actanTHor ciaoja oapehene neG/EMHE ¥ CBEMY M0 OBOME
OnHCY, TEXHMMKHM YCIOBMMa H CXOAHO oao0pemy
HA/I30pHOT Opra1a.

94. MWspana ropmer Hoceher cioja  on
outrymenusupator arperata BHC 32cA (but
60)

941 Onuc

[Moauumja obyxeara Ha0aRLame, CIpaB/babE,
yrpahupame M 30Hjalme MEIIABHHE OJi IPaHyIHpaHor
MHHEpPANHOr MatepHjana u GMTyMeHa, Yy jeJHOM chaojy,
notpebHe aeGibMHE MpeMa NpojexTy

942  OcHorHH MaTepHjanu

3a u3pany ropwer Hoceher cnoja oa GMTYMEHM3HpaHOT
Matepujana Tpeba mnpuMenuTH cnenelie  ocHoBHe
Marepujane:

—  npoOibend KapOoHaTHH Kamenu martepujan 0/4; 4/8;
8/16; 16/22 u 22/32 Mm;

—  KameHo OpauiHo kapOOHATHOT cacTaBa;

- Be3ueo bur 60.

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 properties, the base
course layer 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.. .

9.3.6.5. Rolling (Compaction) of Surfacing

9.4.

94.1

942

—  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.

Measurement and Payment

Measurement and payment shall be per m® of an actually
constructed asphalt layer of specified thickness, fully in
accordance with this description, the Technical
Specifications, and subject to the approval of the
Engineer.

Construction of Base Course with Bitumen
Bound Aggregate BNS 32SA (Bit 60)

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.

Basic materials

For the construction of base course with bitumen bound
material, the following basic materials shall be used:

—  Crushed carbonate rock material 0/4; 4/8; 8/16;
16/22, and 22/32 mm;

—  Rock flour of carbonate composition;

—  Bit 60 binder,
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943 KpanureT OCHOBHHX MaTepHjaia 943  Quality of Basic Materials
9.4.3.1 KameHa cMTHEXK 9.4.3.1 Chippings
Kamena cuTHeK Tpeba j1a je cacTapibeHa 0J1 kapOoHaTHE Chippings shall be composed of carbonate rock mass of
cTeHcke Mace Koja nma cieaehe ocobune: the following properties:
— uppcToha Ha NPHTHCAK Y CYBOM U —  Compressive strength in dry and
BOM03ACHREHOM CTAMY........ovvnvnenenien. MHH 160 MPa water-saturated condition .....................min 160 MPa
—  mocrojanocT Ha Mpazy Na2S804, —  Frost resistance, Na2S04,
YGUTAK 1I0CNE § LWAKITYCA....oorvvvvnrnneneesnenr MBKC 5% loss after 5 CYeles ....oovvrriirinrcccinisren. MAX 5%
—  xabame 10 Los Angeles-y........c..ococooueenn.o.. MAKC 28% —  Wear according to Los Angeles
teSt MEthOd ..o.vorecviiiseerersssiccneceeiene e, MAX 28%
—  3PHA HEMOBOJKHOT OBIMKA ......oootones o MAKE 20% _  Grains of unfavourable shape..................... max 20%
—  canpaj MpamMHACTHX YecTHUa - Content of silty particles under
MEnO 0,00 MM o.ooooicrisvvreeerceeiesnneneeeens. MAKC 3% 0.09 MM N SIZE oo eeersrsre e MAX 3%
—  0faBnjeHOCT MOBPLIMHE arperara —  Bitumen-coated aggregate
BUTYMEHOM .....coovvrinrciasenainnnsssineesasseen oo MAH 100/80 SUMFACE o ovooveversereeeeseesesnsessesseseseeseesenne. N 100/80
—  ynujame Bojie Ha Gpakunin 4/8 MM ... 1,2% —  Absorption of water on 4/8 mm fraction ............ 1.2%
KpHBa rpaHyloMeTpHjCKOr cacTasa Mopa OuTH Takea 1a The grain size distribution curve shall be such that the
KpUBAa [NpocejaBarma NexW Yy creacheMm  rpaHHiHOM grain size accumulation curve lies within the following
noapy4jy: limit range:
KpaapaTHH OTBOPH CHTA, MM ITposnazu kpos cuta y %
Square 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
11.20 50-71
16.00 61-82
22.40 76-94
31.50 97-100
45.00 100
9.43.2 Kameno OpamHo 9.43.2 Rock Flour
Kameno OpamHo y  CBEMY MOpa  OAroBapatH Rock Flour shall fully meet the criteria set out in SRPS
kputepujymuma natum y CPIIC B.53.045 3a W wnacy B.B3.045 for Quality Class L.
KBAJIHTCTA.
9.4.3.3 butymeH 9.4.3.3 Bitumen

Butymen mone Gutu BUT 60. Butymen y cseMy Mopa
oarosapati kputepHjymuma gatum y CPIIC Y. M3.010.

Bitumen may be Bit 60. Bitumen shall fully meet the
criteria set out in SRPS U.M3.010.
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9434 MemasuHa 9434 Mix

944

9.4.4.1

9442

9.4.4.3

9.4.4.4

V actantHoj memasuun yuewhe Gurymena tpeba Outi
opujentauono  4,0%. Tauwan campaxaj GutymeHa
yrepahe ce y  OperxoaHoM cactaBy acdanTHe
memasune. JIMHKMje npocejapama MHHEPANHE MEIIABHHE
Tpeba 1a neke y rPAHULAMA HABEJEHHM Yy MPETXO/HH]
Tauku (9.3.3.2).

Ocobune npoGHMX Tena no MapmanopoM MOCTYNKY
mopajy Ourtu cneaehe:

—  canpikaj mymbHHA (B/BY%) ..oooooiciinninn. 3-9%
—  cTabHMHOCT (KN)...ooooooocciicicineeeeneeeeen. . MHH 8,0
—  oaHoc cTabwinocT/Teuere (KN/MM) .. 2,5

Texuonoruja U3BpilEba

Temnepartypa Gurymena u achanTHe MEIIABUHE

Temneparypa Gutymena tpeba aa Oyne on 150-165°C.
Temneparypa arperata He cme OuTH BHINA 0]
Temneparype Gutymena 3a sume on 15°C. Temneparypa
achanthe MewasuHe y mewanuuu Tpeba na ce kpehe y
rpasuuama 150-170°C (u3y3zetno 175°C).

[Mpunpema noanore

Ipunpema Mopa 71a 0Arosapa 3axTepuma Tauxe 9.3.4.1.

INpckame

3a npckame ce mpuMemyje oarosapajyha OMTYyMEHCKa
emymsuja. [Ipckawe ce Mopa BpIIMTH NPCKATHLOM |
konuuuna 0.2 Krim?,

[Tepuon M3BpILIEH:A paloBa

Hocehn cnoj ca cneundukaujaMa 3 OBHX TEXHHYKHX
yeNoBa MOJKe ce yrpahuBaTH HCK/BYHYHBO Y MEPHOIY O
15. anpuna 1o 15. okToOpa, OIHOCHO ¥ MEPHOIY Kaa cy
Temneparype Basjayxa sehe ox 5°C, Oe3 BeTpa unm MHH
10°C ca peTpoM, OCHMM YKOJIMKO HAaJ30pHH Oprad
Apyrauvje nucmeno onodpu, Yrpahusame acganthe
MEILIaBUHE He cMe ce 00aR/baTH Kaja je H3Mariuia Hiu
kuma. Temneparypa momnore He cMe OWTH HIDKA OfL
+5°%C:

944

944.1

9442

9443

9444

In an asphalt mix, the proportion of bitumen shall be
about 4%. A precise content of bitumen shall be
determined in a trial asphalt mix. Mineral mix grain size
accumulation curves shall fall within the limits stated in
the Sub-Section above (9.3.3.2).

Properties of test specimens according to the Marshall test
shall be as follows:

—  Void content (v/¥%) .......ccccocvvernrnrenerenrerrnn. 3-9%
—  Stability (KN)....coierviinsiinriinesesiasiseesssssena. N 8.0
—  Stability/flow ratio (KN/mm) ..o, 2.5
Work Technology

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
the range 150-170°C (in exceptional cases 175°C).

Preparation of Underlying Surface

Preparation shall comply with the requirements of Sub-
Section 9.3.4.1.

Spraying

Suitable bituminous emulsion shall be used for spraying.
Spraying shall be done with a sprayer. with 0.2 kg/m?.

Work Execution Period

The base course with specifications as set out herein may
be laid only in the period in the period from 15" April to
15" October, i.e. in the period when air temperatures are
higher than 5°C in windless conditions, or min 10°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°C.
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9445

9.4.4.6

9.4.4.7

9.4.5

9.4.5.1

9.4.5.2

Vrpahupawe ac(antie mMemasuHe

BHC ce yrpahyje ¢uuumepom. Pyusa w3paga je
J103BOJBEHA CaMO Tamo rje 300r orpaHH4eHor npocTopa
HE MOKE J1a cé nMpuMeHH QUHHIIED M CXOAHO o00pemy
HamsopHor opraxa Temneparypa acanTHe MelIaBHHE Ha
mecTy yrpahuBawa He cme OutH Huxa on 140°C u
epuma ox 160°C.,

30ujame

3a 30ujare cc MOry ynorpeOMTH Ba/blii pasiuuMTHX
THIOBA M Maca y3 YC/IOB Jla €€ TMOCTHIHE CTeneH
36ujeHocTH MuH 98%. TTojeIMHN XOI0BK Ba/baka Mopajy
Ce YBCK NpEeKIanarH.

PajHu cniojesu

[pHAMKOM HACTAB/LAKA PAJOBA, MOCIE AYMKHX 3aCTOja,
HENpaRW/IHK 3aBpIIELH MOpajy ce oncefiu OKOMMTO MO
1en0j AcOBEMHN 1 IPEMA3ATH YITLOBOJAOHHYHMM BE3UBOM.

Konrtpona keanurera

Koutpona keanutera ofyxBara NPETXOJHO TPOBEPABaE
KBaiMTeTa, Tekyha  MCOMTHBAKA M KOHTpOJHA
HCNHTHERAH-A.

3a obe3beljere MpoNMCaHOr KBATUTETA ¥ TOKY rpaljeiba,
konTponua nafoparopdja, onofpena o4 CTpaHe
HaJ30pPHOr  OpraHa, Bpufic  peloBHAa KOHTPOIHA
HCMHTHBAHKA, KAKO TO HAA30PHH OpraH Hal0KH.

TIpeTxo/Ha HCMHTHBAA ac(anTHE MEIABHHE

Ipe nouerka pamoea w3sohay je obame3aH na M3paiH y
opnawhenoj naGoparopuju, ofcdpeHoj oo CTpaHe
HA30pPHOr OpraHa, MpojeKaT MpeTxoiHe acpantue
MEIIaBHHE Y CBEMY CarjacaH 3axTeBHMa OBMX TEXHHYKHX
yenosa. HHKakas pan He cme 3arodeTH J0K u3Bohau He
NpenoHH NPEeTXOAHY MEIIABMHY Ha  CarjacHocT
HaJ30PHOM OpraHy M J0K Haa30pHH OpraH HE H3aa
topmanno  onobpeme.  AtectH 0 OCHOBHHM
MatepyjanuMa M MpeTXOHO] MEIaBHHH He cMejy OHTH
crapuju of 6 Meceud. YKOJIMKO HacTaHy MpOMEHe Y
OCHOBHHM MATEpHMjaMMa MMM Ce [poMeHH u3dop
martepujana, M3pofjau  je  AyKaH 1@ [pPeIoKH
HAJ30PHOM OpraHy NHCMEHMM J[IOMMCOM MpELIor 3a
NpoMEHY ycBojeHe acasiTHe MEIIaBMHE OJHOCHO Ja
NpeIoii  HOBY MPETXOAHY MEMIABHHY HA CariacHoCT,
npe MoyeTKa ynorpede THX MaTepHjalla.

Paanu cactar acantHe MellasuHe

Paanu cacras acantse memasuHe yTephyje ce npoGHUM
panom Ha camom acd.nocTpojersy H yrpahupamenm.

9445

9.4.4.6

9.4.4.7

9.4.5

9.4.5.1

9452

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
restrictions and subject to the 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.

Compaction

Rollers of various types and weight may be used for
compaction, with the requirement to reach a compaction
degree of min 98%. Single runs of rollers shall always
overlap.

Construction Joints

When resuming work after longer pauses, irregular ends
shall be trimmed vertically in full thickness and coated
with a hydro-carbon binder.

Quality control

The quality control shall cover the pre-testing of quality,
regular tests, and control tests.

To ensure a prescribed quality in the course of works, the
control laboratory approved by the Engineer shall perform
regular control tests as directed by the Engineer.

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 in 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 formal
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 design, ie.
propose a new trial mix design for approval, before the
use of these materials starts.

Job Mix Formula for Asphalt

The job mix formula for asphalt shall be determined
through trial work in the asphalt plant and by its
application.



