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9453

9.4.5.4

9.4.6

9.4.6.1

VKONMMKO ~ KBAIMTCT  OCHOBHHX  Marepujana  Ha
rPalMIHIITY HE OAroBapa OBHM TEXHHYKHM YCIOBHMA,
uzpohjay je ayxaH aa obe30ean HOBE KBAIMTETHE OCHOBHE
marepujane. YKONMKO ce  J03MpareM  OCHOBHHX
Marepujana, npeMa NpeTXOAHO] MEWaBHHM, HE  MOry
3aJ0BOJBHTH  CBH  NPONHCAaHH 3AXTEBH 3a EI)LBH‘{KO-
MexaHW4Kke ocobuHe acanTHe MelnaBHHE M 3a yrpaheHu
C/0j, HEOMXOAHO je M3BPIIMTH  KOPEKLMJY [03Mparba
OCHOBHHX MaTrepHjana W TOHOBUTH NpoOHM pan Ha
NOTIYHO 3a10B0JECTBO U 0/100paBake HaJI30PHOT OPraHa.

Tex kama ce npoOHUM  pagoM  [OCTHUIHY  CBH
NOCTAB/LEHH 3aXTEBH, HAT30DHH opraH yceojuhe panny
MELIABHHY MW JaTH carnacHocT 3a HacTaBak paja.
Jokasuu paauu cactaé achanTHE MEIIABMHE BPUIH
oneparuena osnawhexa naGoparopuja ogobpeHa of
CTPaHE HAA30PHOI OpraHa,

VYV Toky wuisoljersa panoBa rpaHyNoOMETPHjCKM CacTas
KaMEHe CMECe TMOjeJHHMX KOHTPOIHUX Yy30paKka MOe
OACTYNATH ¥ OJHOCY Ha MPETXOHY W PaaHy MELIABUHY Y
rpanMuama nponucanu cradaapiaom CPIIC V.E9.021
‘rabena 14" M cxoaHO 0100perkY HAI30PHOT OpraHa.

Texyha HCMMTHRAKA KOMIIOHEHTATHUX MaTepHjana

ObumM H ydectanoct  Tekyhux HCTIHTHBAKA
KOMIOHEHTAnHUX  Matepvjana (¢unepa, ©Owurtymena)
neuuucan je crangapaonm CPIIC V.E9.021 -rauxa
1422,

Hcnurupame HU3MUKO-MEXaHWUKUX ocobuHa acdanTHe
MemasuHe | yrpaheHor cnoja

HenuriBame (H3MUKO-MEXaHHYKHX OcoOMHa acthanTHe
memasuse 1 yrpafjenor cioja. Oea ucnuTuBama spiinhe
oneparuBHa naboparopuja:

—  HA NOYETKY pajaoBa,

—  Haceakux 2000 M2, 1

—  Ka[rojl TO 3aXTeBa HAIX30PHH OpraH.

V3opak adanthe mace y3uma ce u3 Bpyhe Tek pasactpre
achantHe MewaruHe u3a  (uHMIIEpa. Kontpona
30MjeHOCTH M INYIUBMHA Y 3acTOpY BPILIM Ce BalermeM

"kepHOBA" M3 FOTOBOT CJI0ja HA MCTOM MECTY Tl je Y3eT
yzopak Bpyhe acantie Melasume.

Kpurepujymu 3a odpauyH H3BEACHHUX pamoBa

PasHoct choja

Baske KpuTepHjyMu Jatk y Tauku 9.3.6.1.

9453

9454

9.4.6

94.6.1

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 to the full satisfaction and approval of the
Engineer.

Only when the trial procedure meets all specified
requirements, the Engineer shall adopt the trial mix and
give his approval for work to continue. The proving job
mix formula for asphalt shall be prepared in an authorized
operative laboratory approved by the Engineer.

In the course of works, the granulometric composition of
rock mix of particular test samples may vary from the trial
and job mixes within limits prescribed in SRPS U.E9.021
‘Table 14’ and subject to the approval of the Engineer.

Regular Testing of Component Materials

Scope and frequency of regular tests of component
materials (filler, bitumen) is defined in SRPS U.E9.021 -
Sub-Section 14.2.2.

Testing of Asphalt Mix and Constructed Layer for
Physical/Mechanical Properties

Testing of asphalt mix and constructed layer for
physical/mechanical properties. These tests shall be
performed by the operative laboratory:

— At the beginning of works,

—  Atevery 2000 m2, and

—  Whenever required by the Engineer

A specimen of asphalt mass shall be taken from hot, just
laid, asphalt mix, behind the paver. The control of
compaction and voids in the surfacing shall be performed

on “cores” extracted from a finished layer at the same
place where a specimen of hot asphalt mix is taken.

Criteria for Calculation of Executed Works

Evenness of Layer

The criteria stated in Sub-Section 9.3.6.1 shall apply..
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9462

9.4.6.3

9464

9.4.6.5

9.4.7

9.5

Oncrynate MOBPLIMHE €/10ja OJ] NPONUCAHE BUCHHE

Baske KpuTepHjyMH 1aTH ¥ Tauku 9.3.6.2.

Cajpxaj 3a0CTanux WYMEHHA

Bake KpuTepHjyMH 1aTh y Taykn 9.3.6.3.

['paHyNOMETPUCKHM CACTaB MHHEPAIIHE MEIIABHHE

Baxke KpuTepHjyMH naTi y Tauku 9.3.6.4.

Yeamanoct (30MjeHoCT) 3acTOpa

Bake KpUTEPHjyMH 1aTH y Tayku 9.3.6.5

Meperse 1 ninahate

Mepetse 1 uiahame ce Bpire no M* cTeapuo yrpabexor
acanTHor  cnoja y CcBeMy IO OBOME ONMCY, M
KPUTEPHjyMHMa, TEXHHYKHM  YCIOBUMAa MW CXOJIHO
onobpemy HaI30PHOr OpraHa.

M3pama xabajyher crnoja o4 CKeIETHOT

mactukc acanra 0/11C

Onue v un/b pajga

ITosnuuja oOyxsara HabaBky, cnpae/kame, yrpaljHpame 1
30ujare xabajyher cnoja o ckeneTHor MacTHKc-achanra
CMA 0/11C.

CKeneTHu

mactukc-acanT npeacTaBlka  MEIIABMHY
JpoGbeHOr —arperata M NECKa  JHCKOHTHHYAIHOT
rpaHy/OMETpHCKOr  cacTaBa KojH  300r  penaTHBHO

penukor yuemha arperara (70- 80%) wuma u3pazuro
CKENETHY CTPYKTYPY KoOja je WCnymheHa OMTYMEHCKHM
MACTHKCOM cacTaBRlbeHUM 0 (unepa, gona, MoIuMep
MomnuduKkoBaHor  OuTymeHa u crabuinmsupajyhux
BlaKaHa.

OcHoBa 3a W3pany TEHWYKHX YCIIOBA 3a OBY MO3WLM)Y
je CPIIC VY.E4.015 (M3pama ckenersor acdanthor
KONIOBO3HOI 34CTOPA 32 OJIKABALE, 0jayame H u3pamy
HOBE KOJNOBO3HE KOHCTpykumje) m SMA 0/11 - ZTV
Asphalt-Stb, 1998 Empfehpungen  fiir  die
Zusammensetzung, die Herstellung und den Neubau von
Splittmastixasphalt, FGSV 1966.

9.4.62

9.4.6.3

9464

9.4.6.5

9.4.7

9.5.

Variation in Specified Height of Layer

The criteria stated in Sub-Section 9.3.6.2 shall apply.
Content of Residual Voids

The criteria stated in Sub-Section 9.3.6.3 shall apply.
Granulometric Composition of Mineral Mix

The criteria stated in Sub-Section 9.3.6.4 shall apply.
Rolling (Compaction) of Surfacing

The criteria stated in Sub-Section 9.3.6.5 shall apply.
Measurement and Payment

Measurement and payment shall be performed per m* of
an actually constructed asphalt layer of specified
thickness, fully in accordance with this description and
criteria, the Technical Specifications, and subject to the
approval of the Engineer.

Construction of Wearing Layer with Stone
Mastic Asphalt 0/118

Description and Purpose of Work

This item of works includes the procurement, preparation,
laying, and compaction of a wearing layer with stone
mastic asphalt SMA 0/118S.

Stone mastic asphalt is a mix of crushed aggregate and
sand of discontinuous grain distribution curve that, due to
a relatively high content of aggregate (70- 80%), has an
extremely skeletal structure that is filled with bituminous
mastic composed of filler, dope, polymer-modified
bitumen, and stabilizing fibres.

The basis for preparation of technical specifications for
this item of works is SRPS U.E4.015 (Construction of
skeletal asphalt surfacing for maintenance, strengthening,
and construction of a new pavement structure) and SMA
0/11 - ZTV Asphalt-Stb, 1998 Empfehipungen fiir die
Zusammensetzung, die Herstellung und den Neubau von
Splittmastixasphalt, FGSV 1966.
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9.5.2.  OcHOBHH MaTepujanu 9.5.2. Basic materials

— gpobibeHa nEMEHMTa Kamena cutHex 2/4, 4/8 m
8/11 mm;

—  japobmenn necak (/2 MM (CHAMKATHM MM
kapboHaTHH)

—  KaMeHo GpaiHo kapGOHATHOr CACcTapa,
= Henyno3Ha BJIAKHA H

—  nonumep-outymen [Tvb 60 C.

9.5.3. Ksanuter cacTaBHUX MaTepHjana

TMorumep-oumymen 1Imb 60C

3a Be3upo TpeDa NPHMEHHTH MOAHMEP-MOAH(DUKOBAHH
ourymen Ha Oazu SBS-nosmmepa ppere 50-90S npema
ayctpujckum  cnenmdukaumjama ONORM  B3613
(Elastomer-modifizierte Bitumen fiir den Strassenbau —
Anforderderungen), uMje ¢y KapakTepHCTHKE jate y
cnenehoj Tabenu.

9.5.3.

—  Crushed high-grade chippings 2/4, 4/8, and 8/11
mm;

—  Crushed sand 0/2 mm (silicate or carbonate)

—  Rock flour of carbonate composition,
—  Cellulose fibres, and

—  Polymer-bitumen PmB 60 S.

Quality of Component Materials

Polymer-Bitumen PmB 608

Polymer-modified bitumen, based on SBS-polymer, 50-
908 type, according to Austrian specifications ONORM
B3613 (Elastomer-modifizierte Bitumen fiir den
Strassenbau — Anforderderungen) shall be used as binder,
with the characteristics as given in the table below.

Bpcre enuTHBakA PmB 50-90S MeToae HCIHTHBARA
Test type PmB 50-90C Test method
Ienetpanmja Ha 25°C (1/10 mm), (100 r/5s) 5090 CPIICE.X 8.612
Penetration at 25°C (1/10 mm), (100 r/5s) SRPSB.H 8.612
Tauka pasMexuama no PK.(°C) Sk CPIIC . X 8.613
Softening point according to PK,(°C) SRPSB.H 8.613
Tauka noma no Frass-y (°C ) — CPIIC b.X 8.616
Frass breaking point (°C ) SRPS B.H 8.616
Jyxtunurert, (M), Ha 25°C > 50 CPIIC B.X 8.615
Ductility, (cm), at 25°C SRPS B.H 8.615
Tauka nasbera no Cleveland-y, (°C) 5250 JIUH UCO 2592
Cleveland flash point , (°C) DIN ISO 2592
IMoepaTHa enacTHyHa aedopMaunja Ha 25°C.% > 80 CI:)NORM C9219
Reversible elastic deformation at 25°C,% ONORM C 9219
XoMOoreHoCT TOKOM nareposama, A PK, (°C) TL PmB
Teil 1 (1991)
220 Tyba Tect
Homogeneity during storage, A PK, (°C) TL PmB
Teil 1 (1991)
Tube Test
IMocne RTFOT npema ASTM D 2872 /  After RTFOT according to ASTM D 2872
I'vouTak mMace, Y%o(m/m) g -
Mass loss, % (m/m) ) -
IMpomena nenerpaumje Ha 25 °C, (%) CPIIC B.X8.612
® CMaeibe
® nopact <40
Change in penetration at 25 °C, (%) <10 SRPS B.H8.612
® decrease
® increase
Tospatha enactuuna nedopmaimja na 25°C.% 80 (:JN()RM C9219
Reversible elastic deformation at 25°C,% ONORM C 9219
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Vmecto nomumep-Outymena IImb  60C  mome ce
ynotpebuth craHapauu nythd Outymen BUT 60 y3
nonatak 0.6%(M/M), ¥ oaHOCy Ha ac(antHy MellaBuHY,
nonuMep-OUTYMEH MOJIH(HKOBAHHX LIETYIO3HHX
rpaHya.

Kameno 6pawno

Kameno GpaumHo 3a uspaady acantie memasuse CMA
0/11C wmopa ©6utu xapOonatHor cacrasa M Kkmace
keanurera npema CPIIC B.B3.045.

Hpobwenu necax 0/2 mm

Jlpobmenu necak 0/2 Mm, 3a m3paaxy CMA 0/11C, moxke
fuTH cuAMKatHOr MaM  KapGoOHATHOr  cacTapa mon
YCAoBOM J1a 3a10B0OJbABA C!Ie}lﬁhc YCIOBE!

I"pany/10METPHjCKH cacTap Jpodmenor necka 0/2 MM

Instead of polymer-bitumen PmB 60S, standard road
bitumen Bit 60 may be used, with the addition of 0.6%
(m/m), with respect to asphalt mix, of polymer-modified
bitumen cellulose granules.

Rock Flour

Rock flour for the preparation of asphalt mix SMA 0/118
shall be of carbonate composition, Quality Class L,
according to SRPS B.B3.045.

Crushed Sand 0/2 mm

Crushed sand 0/2 mm, for the preparation of SMA 0/118,
may be of either silicate or carbonate composition,
provided that it meets the following requirements:

Granulometric distribution of crushed sand 0/2 mm

| BenuunHa KBaPaTHOT OTBOPA CHTA (MM) TTposasn Kpo3s OIHOCHO CHTO, %o (M/M)
Square mesh size (mm) Passing through sieve, % (m/m)

0.09 0-10*
0.25 15 - 35
0.71 40 - 85
2.00 90 - 100
4.00 100

Moy 3pHaBOCTH

Grading modulus 11023535

* Vionuko je canpikaj myuuna (dectuue < 0.09 mm) sehn
oa 10 %, necak ce MoxKe yNnoTpeOHUTH CaMO MO YCIOBOM
1a je necak kapOOHATHOI CACTABA M AKO j€ EKBHBAIEHT
necka pehu o1 60 %. CHIMKATHH NEcak, KOju UMa BULIE
on 10% nynuna, He cMe ce Kopuctutn Oe3 ob3upa Ha
BPEIHOCT CKBHBATICHTA MnecKa.

DU3HUKO-XeMH]cka cBojeTBa ApodsbeHor necka 0/2 MM

* If the content of filler (particles < 0.09 mm in size) is
larger than 10%, sand may be used only if of carbonate
composition, and if the sand equivalent is larger than
60%. Silicate sand, with more than 10% of filler, shall not
be used regardless of the sand equivalent value.

Physical/chemical properties of crushed sand 0/2 mm

KAPAKTEPUCTHKE VCJIOBU KBAJIMTETA -
CHARACTERISTICS QUALITY REQUIREMENTS

Canpxaj wectuua < 0.09 mM, Yo(M/M) <10

Content of particles < 0.09 mm in size, %(m/m)

ExBuBaneHt necka, % gl

Sand equivalent, % =0

Canpxaj rpyaeu rnuse, % (/M) 0

Content of clay balls, % (m/m)

| Canpicaj opranckux sHeuncroha, %o(M/M) 0
Content of gganic impurities , %(m/m)

Kamena cumuedc

3a u3paly cKeneTHOr MacTHkc-acdanta notpebno je
ynorpebuTtu ePYNTHBHY KaMeHY CHTHEXK, YHJH
IPaHyIoMETPHjCKM  CAcTaB MOpA OJrOBapaTH YCIOBHMA
u3 CPIIC V.E4.014/90 u CPIIC b.53.100.

Chippings

For the preparation of stone mastic asphalt, eruptive rock
chippings shall be used, with the granulometric
composition in conformity with requirements set out in
SRPS U.E4.014/90 and SRPS B.B3.100.
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3a kameHe arperate Mopa noctojatd paxkehu arect on
ctpane osnamhene naboparopuje a npema "Hapeabu o
obage3HOM  aTecTHpamy  (PakUMOHHCAHOT  KaMeHOr
arperara 3a actant u Oeton", objasmen y CiaykOeHom
nuery COPJ 6p. 41 on 19.06.1987. ronune. Kamena
cHTHEXK Mopa 1a uma cnegehe Qu3HM4KO-MEXaHHUKe

Rock aggregates shall be accompanied with valid
compliance certificates issued by an authorized laboratory
pursuant to the “Ordinance on mandatory compliance
testing of fractionated rock aggregate for asphalt and
concrete”, published in the Official Journal of SFRY No.
41 dated 19" June 1987. Chippings shall possess the

KapaKTEepHCTHKE!

following physical/mechanical characteristics:

Crannapn KapaktepHucTuke YcnoBH KBATHTETA
Standard Characteristics Quality requirements
1. CPIIC B.58.045 | Otnophoct npema apoOikemsy u xabamy no meroau Los Angeles < 18 %(m/M)
SRPS B.B8.045 Resistance to crushing and wear according to Los Angeles method < 18 %(m/m)
2. CPIIC 5.68.120 | BpeaHOCT NOJMPHOCTH > 48 BIIK
SRPS B.B8.120 | Polished value > 48 VPK
3. CPIIC Y.M8.096 | Tlpouenat 06aBHjeHOCTH MOBPIIHHE KAMEHOT arperara nonumMep-0uTyMeHOM > 100/90 %l
SRPS U.M8.096 | Percentage of rock aggregate surface coated in polymer-bitumen > 100/90
4. | CPIIC B.E8.044 | TloctojaHocT npema mpasy ca HaTpHjyM-cyndarom; ryGMTak Mace HAKOH 5 LMKIyCa < 3 %(m/m)
SRPS B.B8.044 Frost resistance with sodium sulphate; mass loss aftr 5 cycles < 3 %(m/m)
3. CPIIC 5.58.031 Vnujame Boze Ha Gpakumjn 4/8 Mm < 1.2 % (m/m)
SRPS B.B8.031 Water absorption on 4/8 mm fraction < 1.2 % (m/m)
6. CPIIC E.58.048 Veo 3pHa ¢ oaHocoM Hajeehe IMMEH3Mje peMa HajMaroj >3:1 <20 % (m/m)
SRPS B.B8.048 Proportion of grains with the maximum-to-minimum size of grain >3:1 <20 % (m/m)
i CPIIC 5.58.037 | Ynaeo cnabux 3pHa y (pakumjuma >4 Mm <3 % (m/m)
SRPS B.B8.037 Proportion of weak grains in fractions > 4 mm < 3 % (m/m)
8. CPIIC 5.58.038 | VYaeo rpyasu rauue y nojenuHoj $ppakuuju < 0.25 % (m/m)
SRPS B.B8.038 | Proportion of clay balls in a particular fraction < (.25 % (m/m)
9.54. Cacras muHepaise memasune 3a CMA 0/11C 9.5.4. Composition of Mineral Mix for SMA 0/118

Tpanyromempujcku cacmas MuHepanHe Meuasune

VYyemhe 0CHOBHMX MarepHjana y MMHEPATHO] MEIIABHHH
Tpeba Tako MOJECHTH Ja JMHHja mpocejasama Oyne y
cneachem rpaHHYHOM Mojacy:

Granulometric Composition of Mineral Mix

The proportion of basic materials in mineral mix shall be
adjusted in such way that the grain size accumulation
curve lies within the following limit range :

BenuyKHa OTBOpa cUTa I'panuyxu nojac CMA 0/11C

Mesh size Limit range SMA 0/118
0.09 mm / 0.09 mm 11-13
0.25 MM/ 0.25 mm 13-17
0.71 mm /0.71 mm 16-22
2.0 mm /2.0 mm 23-27
4.0 wmm/4.0 mm 23-32
8.0 mm/8.0mm 50 - 64
11.2 MM /11,2 mm 95 - 100
16.0 MM / 16.0 mm 100

Hozsomeno odcmynarse spanynoMempujckoz cacmasa

JI03BO/BEHO  OJCTYNAMkE, rPaHyIOMETPHCKOr cacTaBa
KaMEHe CMece pajIHOT cacTaBa M MOjeJIMHMX Y30paka y
TOKY Mpolieca TNpPOM3BOAE, Ol TPaHYIOMETPH)CKOr
cacTapa KaMEHe CMece MPEeTXOHOT cacTaBa Mopa OHTH Y
cnenchuM TonepaHumjama

Allowed deviations in granulometric composition

Allowed deviations in the granulometric composition of
rock mix in a job mix formula and individual specimens
in the course of production, from the granulometric
composition of rock mix in a trial mix formula shall be
within the following tolerances
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Toneparnyuje epanynoMempujckoz cacmasa MUHepAIHe Mewasune

Tolerances for variations in granulometric composition of
mineral mix

JlonmymTeHo OACTYIALE MPAHYIOMETPH]CKOT CACTABA KAMEHE CMECE PaaHor
BennuuHa kpanpatHor CACTARA M MOJEIMHUX Y30PAKA ¥ TOKY MPOLECa MPOH3BOIIE O
OTBOpaA CHTA IPaHyJIOMETPH]CKOI CACTABA KAMEHE CMEce NPETXOHOr cacrasa achantHe

MelasuHe, + % (M/Mm)

Allowed variation of the granulometric composition of rock in a job mix and
Square mesh size particular specimens during the production process from the granulometric
composition of rock in a trial asphalt mix, + % (m/m)

0.09 MM / 0.09 mm +0.5
0.25 MM/ 0.25 mm +1.0
0.71 mm /0.71 mm +1.5
2.0 mm /2.0 mm +1.0
4.0 mm /4.0 mm +2.0
8.0 mm /8.0 mm +3.0

Opujenmayuont cacmas acganmie mewasune

9.5.5.

OpujeHTaUnOHK cacTaB ac(anTHe MELIABHHE je cneachu:

—  dhumep 0-0,09 MM ..., 10%
1 e e T e e e T S L 15%
—  KameHa cUTHeX 2-11 MM, 75%

Caera: 100%

Paqu  noctuzama  goOpe  OTMOPHOCTH — mpema
nedopManujama ogHoc Memarwa dpakuuja 0/2, 2/4, 4/8 n
8/11 MM y MHHepanHo] MewaeuHu Tpeba na Oyae 1:1:3:4,
a 3a no0py OTMOpPHOCT npema Xadawy O0JHOC Mellama
(hpakumja Tpeda na Oyae 1:1:2:4.

OnTumanan cactag achanTHe MeWaBMHE W NOJAMMEp-
OutymeHa yTephyje ce M3pajioM MPETXOAHOT H paaHOr
cacTapa acanTHe MeLIABUHE.

Konuunna nonuMep-dutymena

Canpikaj nonumep-OuTyMeHa y acanTHO] MellaBWHH
CMA 11C Ttpeba na ce Hanazu y oncery on 6.0 1o 6.5%.
Tauna xommumna BesuBa ogpelyje ce  u3pagom
MNPETXOAHOT H PaJgHOr cacTaBa.

ITpopepy oONTHMANHE KONWYMHE MONMAMEP-OHMTYMEHA Y
acthanTHO] MemaBMHM nOTpeOHO je oOaBuTH nomohy
Shellenberg-osor Tecta.

Konnuuna crabunusupajyhinx Bnakana

3a mzpany CMA-11C kao crabunumsupajyhn anurus
KOpHCTE Cce  OWTYMEHOM HWMINperHdcasa Lenysio3Ha
BlakHa y 00nMKy rpanyna y konudauuu ox 0.4% (m/mM) v
0JHOCY Ha acanTHy MemaBHHy. 3a JO3Hpame rpaHyna
Lenyno3e KOpHcTe ¢ noceOHWM 103aTOpM  KOjH  ce
MOHTHPA]Y W IO3MPa]y KOIHYHHY IpaHyia npeMa MacH.

Orientational asphalt mix formula

An orientational asphalt mix formula is:

= Filler 0000 Mt ecmvnaannnsms ey 10%
= SO OO Y it T 15%
—  Chippings 2-11 MM ... 19%0

Total :100%

In order to achieve good resistance to deformation, the
ratio of fractions 0/2, 2/4, 4/8 and 811 mm in mineral
mix shall be 1:1:3:4, and for good resistance to wear, the
ratio of fractions shall be 1:1:2:4.

An optimum composition of asphalt mix and polymer-
bitumen shall be determined when preparing trial and job
asphalt mix formulae.

9.5.5.  Quantity of Polymer-Bitumen

The content of polymer-bitumen in asphalt mix SMA 118
shall fall within the range 6.0-6.5%. A precise amount of
binder shall be defined when preparing trial and job mix
formulae.

An optimum amount of polymer-bitumen in asphalt mix
shall be checked with the Schellenberg test.

9.5.6. Quantity of Stabilising Fibres

In mixing SMA-118S, bitumen-impregnated cellulose
fibres in granular shape are used as a stabilising
admixture in the amount of 0.4% (m/m) in proportion to
asphalt mix. Special mountable batchers are used to batch
cellulose granules in the right amount per mass.
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[Nperxoann cactas achantHe MelnaBHHe

Ipe nouetka pajgora u3sohau je obasesan ga wspamm y
osnawhenoj naboparopuju, onobpeHo] oa  cTpaHe
HAI30PHOI OpraHa, MpOjeKaT  MPEeTXOAHOr CacTapa
achanTHe MEINABHHE Y CBEMY CarjlacaH ca 3axTeBHMa U3
OBHUX TEHHYKHX YCNIOBA.

Huxas pan ve cme 3anouety ok u3pohau He npemiou
NPEeTXOAHY MECIIABHHY HA CarnacHOCT HAI30PHOM OPraHy
H JIOK HAI30pHW OpraH He u3fa dopmanHo ojodpeme y
nHCcaHoj (GopMH. ATECTH O OCHOBHHM MaTepHjaiuMa M
NPETXOAHO] MEIABHHH HE cMejy OuTH cTapujn  on 6
MeCeUM. YKONMHKO HACTAHY MPOMEHE Y  OCHOBHHM
MarepujaiuMa WM ce NpoMeHH u3bop marepmjana,
uspohay je ay:KaH 1@ NPEIONM HAT3OPHOM Opramy
MHCMEHHM  MYTEM MPEnor 3a  MPOMEHY YCBOjEHe
acanTHe MewasuHe OIOHOCHO “J1a MNPEMLIOKH HOBY
NPETXOJIHY MEINABMHY Ha CarfacHOCT, Npe noYeTka
ynotpede THX Marepujana.

Hcnumusarse kapaxmepucmuxa KoMnoHeHmanHux Mamepujana

llpojexmosarse

Koxa uspane nperxonsor cacrasa acdanTHe MeliaBHHe
MOpajy Ce, Ha JOCTABIBEHHM Y30PUMMA OCHOBHMX
maTepujana, H3BpIHTH obasesno cneaeha HenuTHBAmRA:

a) Hcnurupabe NouMep-OuTyMeHa: Ta4Ka
pasmekmara no 1K, nenerpaumja Ha 25°C, unpexc
NeHeTpaumje, JAyKTHAMTET Ha 25°C, nospatHa
enacTiHa gedopmauMja, TECT XOMOIGHOCTH U
TepMOCTAOM/THOCTH, penaTMBHA rycTHHA Ha 25°C u
Tauka 1oMa no Frass-y.

b) HcnurHBame KameHor OpamHa: TpaHyIOMETPHjCKH
cactae, wynybune no Rigden-y u ryctuna Ha 25°C.

¢) Henuturame necka: rpaHynoMeTpHjCKU CacTas, yeo
yecTtHua mMawnx o 0,09 MM, eKkBHBANEHT necka H
MOJYJT 3pPHABOCTH.

d) Kamenu  arperar:  rpaHyIOMETPHMjCKH  cacTaR
Opakumja, ynujame Boze 3a (pakuMjy KameHe
cuTHEKH 4/8 MM, OTmOpHOCT mpeMme ApoOGiEewmy M
xabamy (Los Angeles) W npHOH/BMBOCT Be3uBa 3a
arperart ¥ 00MHK 3pHa.

cacmaasa u dm:muxo—mexanmmx

RApaxmepucmuxa actﬁaﬂmﬂe MEWAEUHE

['panynomeTpujcku cacTaB KaMeHe CMece MpPETXOJHOr
cacTaBa MOpa Ce€ TIPOJEeKTOBATH YHYTAp TPaHUYHOTr
nojaca JaTor y OBMM TEXHHYKHM ycloBuma. Munepanna
MEIIABHHA H KOJIHYMHA NOJuMep-OMTYMeHa mMopajy OuTH
TAKO MPOJEKTOBAHM Jia (DHUIMYKO-MEXAHMYKA CBOjCTBA
actantHe MelIaBKMHE 3a70B0/baBajy cneaehe yeose:

Trial asphalt mix design

Prior to the commencement of works, the Contractor shall
prepare a trial asphalt mix design in an authorized
laboratory approved by the Engineer in full compliance
with requirements set in these Technical Specifications.

No operation shall start before the Contractor has
proposed the trial mix design to the Engineer for approval
and the Engineer has issued formal written approval.
Compliance certificates for basic 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.

Testing of Characteristics of Component Materials

When designing a trial asphalt mix, the supplied
specimens of basic materials shall be subjected to the
following tests:

a) Testing of polymer bitumen: softening point
according to PK. penetration at 25°C, penetration
index, ductility at 25°C, reversible elastic
deformation, homogeneity and thermostability tests,
relative density at 25°C, and Frass breaking point.

b) Testing of rock flour: granulometric composition,
Rigden voids, and density at 25°C.

c) Testing of sand: granulometric composition,
proportion of particles smaller than 0.09 mm in size,
sand equivalent, and grading modulus.

d) Rock aggregate: granulometric composition of
fractions, water absorption for 4/8 mm chippings
fraction, resistance to crushing and wear (Los
Angeles), adhesion of binder to aggregate, and grain
shape.

Designing of Asphalt Mix Formula and Physical/Mechanical
Properties

The granulometric composition of rock mix in a trial mix
formula shall be designed within the limit range given in
these Technical Specifications. The mineral mix and
quantity of polymer bitumen shall be designed so that the
physical/mechanical properties of asphalt mix meet the
following requirements:
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Duzuuxo-mexanuura kaparmepucmuxe Marshall-osux yzopaxa

Physical/Mechanical properties of Marshall specimens

4 TIperxonHa u panua
Bpcra y3opka KapakTtepuctika Cranpapn achaITHA MewaBHHA
Type of specimen Characteristic Standard s e ni?xb asphalt
1. | Jlaboparopujcko npobuo Crabunuoct no Mapmany Ha 60°C, (kN) CPIIC V.M8.090 >80
Teno cabujeHo ca 2 x 50 Marshall stability at 60°C, (kN) SRPS U.M8.090 '
2. | YAapaua Ha TemrneparypH OnHoc cTabHIHOCTH H TeYeHha Ha
on 155 + 5°C 60°C, (kKN/mw) CPIIC Y.M8.090 SR
Stability/Flow ratio at 60°C,(kN/mm) SRPS U.M8.090
3. Canpskaj wyrbuHa, % (8/8) CPIIC 5.58.031 35.45
. Void content, % (v/v) SRPS B.B8.031 : :
4 Laboratory tc:s.t specimen I :
* | compacted with 2 x 50 R LRI CPIIC B.58.031
blows at the temperature of OHTYMEHOM, L (P =) Tr— L
155 + 5°C Voids in rock mix filled with bitumen. % (v/v) SRPS B.B8.031
5. [HyrnbMHe Y MUHEPAIHO] MeluasuHU % (B/B) CPIIC 5.B8.031 17-19
Voids in mineral mix, % (v/v) SRPS B.B8.031
Kapaxmepucmuxe yepalenoz acghanmuoz cnoja Characteristics of Constructed Asphalt Layer
Vrpahenn cnoj CMA 0/11C mopa umati cnencha A constructed layer SMA 0/11S shall possess the
CBOjCTBRA: following properties:
KapakTepucTuke YenoBH KpanuTeTa
Characteristics Quality requirements
1 Ilynssune y yrpaheHom cnojy, % (/) 3-5
Voids in constructed layer, % (v/v) 3-5
2, CreneH 36ujenocty, % >08 %
Compaction degree, % >98 %
3. PasHocCT ciioja ojpeljeHa neTBoM JTyKHHE 4M <3 MM
Evenness of layer determined with a 4 m levelling staff <3 mm
4. | Oxcryname nospuinke cioja oa yrphese Husenere — <3 mm
Variation of the surface of layer from the specified reference level <3 mm
5 OpcTyname 01 3aXTeBaHOT NONPEUHOr Maja <+0.2%
Variation from the specified cross fall <+02%
6. ['paHynoMeTpHjcKH cacTaB eKCTpaxMpaHe MHHEPATHE MEIIABMHE MOpA Ja ce
HaNA3M ¥ NM0jacy NpoOMMCAHOM Y OBUM TEXHHUKHMM YCI0BHMA )
Granulometric composition of extracted mineral mix shall lie within the range
set out in these Technical Specifications B
7. OncTynaie KOTHYHHE BE3HBa 0/ YTBpheHOT y NpeTX0AHOM cacTaBy acanTHe <+03 % (/)
MELIABHHE -
n\fl?ilatlon of the amount of binder from the amount specified in the trial asphalt <+0.3 % (m/m)
8. (DU3MYKO-MEXaHHYKA CBOJCTBA ac(aTTHUX Y30paKka Mopajy Ja UCIyHE YCIoBe
W3 OBHX TEXHHYKHX YCIOBA )
Physical/mechanical properties of asphalt specimens shall meet the -
requirements from these Technical Specifications
Hzeewmaj o wuspadu npemxoowoz  cacmaea — acgaimme Report on Preparation of Trial Asphalt Mix Formula
Mewasute

M3pewrraj o u3pagm mnpeTXoAHOr cactaBa  acanTHe
MEILIABMHE MOpa [1a CAIpIKH:

—  nojatke o NOpeKiy, KBAIMTETY M KapakrepucTuKama
CacTaBHHX MaTepHjana,

— noaarke o yuewhy dpaxuuja KaMEHOI Marepujaia y
MHHEPAJHO], OJHOCHO ¥ ac(anToj MeIaBHHH,

The report on preparation of trial asphalt mix formula
shall contain:

— Data on origin, quality, and properties of component
materials

— Data on proportion of rock material fractions in
mineral and/or asphalt mix
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9.5.8.

—  IPaHyJOMETPHjCKH CACTAB MHHEPAITHE MEIIABHHE,
—  ONTHMAlHHM Cajp:kaj Be3HBa,

= (PH3HUKO-MEXaHHYKA
npobHor Tena u

cBojcTBa  nabopaTopujckor

— [oMjarpaM rpaHyIOMETPHMjCKOT CacTaBa MHHEPaHE
MeIIaBHHE.

V3 HMspemrraj 0 npeTxogHoM cacTaBy norTpefHO je
NPUIOKHTH ATECTE O KOMIIOHEHTATHHM MaTepHjainMa
KOjH HHCY CTapHjM o1 6 Mecelln kao W Bakehu atect 3a
KaMeHe MaTtepujane oj ctpaHe opiamhene naGoparopuje,
a npema "Hapendbm o o0aBesHoM  atecTHpamy
(hpaKLHMOHMCAHOr KaMEHOr arperara 3a acgant n oeron",
objapseed  y Cnyxbenom muery CDPJ] 6p. 41 on
19.06.1987. romuue.

Pannu cacras acanTHe MemasuHe

[lpe noueTka pajopa paaHu cactap acairHe MelIaBHHE
MOpa [a C€ M3pand M MOJHECE HA 0/I00PCHE HAI30PHOM
oprany. Panuu cacras achanTHe MEImABHHE CIY)KM Kao

Aoka3  ja  je  Ha achanTHOM noctpojermy Moryhe
NpoM3BecTH  acaiTHY MEINABMHY KBA/MTETa KOjH je
NpOjeKTORaH MPETXOIHHM €acTaBoM actantHe

MellaBMHE HA MOTNYHO 34I0BO/ECTEO M 0j0fpaBarke
Hagsopuor  oprana. [lpeaycnos  3a  joxasuBame
NpeTXOAHOr cacTaBa acanTHe MellaBHHE je mpoBepa
KBAIMTETA CACTABHMX MATEpHjana YCKIAJMIITEHHX Ha
acantHo) Gazu.

Hokasusaree keanumema npouszsedere acgaimue MewasuHe
(npobra npouzeodra)

[Npoussoama acdanTHe MEIABHHE CMATPA CE L0KA3AHOM
Ka/Ja ce HCIMTHBAEM HajMame TPH Y30pka acdanrHe
MEIaBMHE y3eTe M3 KOHTHHYMPAaHE TNPOH3BOME
YCTAHOBH J1a Ce:

— IpaHYJOMETPHJCKH CacTaB KaMcHC CMece Hajlasu
YHYTap  JONYIITEHOTr OACTYNama MpPOMHCAHOT Y
OBUM TEXHHYKHM YCIOBUMA

— yuewlie Be3uBa 3a CBakM Y30paK Halasd YHyTap
Jl03B0Jb€HOT ofcTynawa o + 03 % (M/M) oa
BPEIHOCTH Jare Yy MNpeTX0AHOM cacTaBy acdalTHe
MEIIABHHE H

— GM3MYKO-MEXaHH4YKa  CBOjCTBA  CBHX  y30paka
3a/10B0/bABA]Y YC/I0BE NPONHCAHE ¥ OBHM TEXHHYKHM
YCIIOBMMa.

Panuu cacrap actantHe MewmwasuHe aaje ce y 0OIHKY
NUCAHOT W3BELTaja.

VY cnyuajy kana ce pagHum cactae acaliTHe MellaBHHE
Ha acanTHOM NOCTPOjeHY HE MOXKE MOTIYHO YKIONUTH
Yy [03BOJLEHA OJCTYNawa, norpefHo je KopHroeatu
NpeTXoaHH cacTaB acanTHE MEIABHHE Y3 CArTACHOCT
NPOJEKTAHTA M CXOIHO 0A00pEsY HaA30PHOT OpraHa.

—  Granulometric composition of mineral mix
—  Optimum content of binder

—  Physical/mechanical properties of a laboratory test
specimen, and

—  (rain size distribution chart for mineral mix.

The Report on trial mix formula shall be accompanied
with compliance certificates for component materials, not
older than 6 months, and a valid compliance certificate
for rock material issued by an authorized laboratory,
pursuant to the “Ordinance on mandatory testing of
fractionated rock aggregate for asphalt and concrete”
issued in the Official Journal of SFRY No. 41 dated 19™
June 1987,

Job Mix Formula for Asphalt

Prior to the commencement of works, a job mix formula
for asphalt shall be prepared and submitted for the
approval of the Engineer. The job mix formula for asphalt
shall serve as proof that the asphalt plant can produce
asphalt mix of quality designed in the trial asphalt mix
design to the full satisfaction and approval of the
Engineer. The pre-requisite for proving the trial asphalt
mix formula is the verification of quality of component
materials stored in the asphalt plant.

Proving Quality of Produced Asphalt Mix (Trial Production)

The production of asphalt mix is considered proven when
the testing of at least three specimens of asphalt mix
taken from continuous production shows that:

—  The granulometric composition of rock mix is within
the allowed range of deviations set out in these
Technical Specifications

—  The proportion of binder for each specimen is within
the allowed range of deviations of + 0.3% (m/m)
from the values given in the trial asphalt mix design,
and

—  Physical/mechanical properties of all specimens meet
the requirements set out in these Technical
Specifications.

The job mix formula for asphalt is to be given in a form
of written report.

When a job mix formula for asphalt in the asphalt plant
cannot fully fit into allowed variations, it is necessary to
correct the trial mix formula for asphalt with the
Designer’s approval and also subject to the approval of
the Engineer.
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Ilpetxoanu cactaB ac(arTHe MewlaBMHE NoTpeOHO je
MOHOBO I'lpOjCKTDBﬂTH AKOQ CE€ HCTH HE MOMKE JOKa3aTH Ha
acharTHOM MOCTpojey ycned OMTHMX pasivka  y
cacrapy H csojc-rnuma CACTABHHX Ma’mpnjaﬂa Ha
actanTHoj Ga3n umm yenen cnewuduyHocTH achanTHOr
MOCTPOjeiba, WM KaKo TO Jpyra4uje HalokH HaI30pHH
OpraH.

JlokasuBame kBanuTeTa yrpaheHe acanTHe MemlaBHHE
(npofna neonuua)

[Ipe nodeTka panosa Mopa ce M3paANTH NpoGHA JeOHHLA.
[TpobHa neoHMuA CTY:KH Kao JIOKas Aa Ce ca PajHOM
MEIIABHHOM, Y3 oArosapajyfiy Texuonorujy yrpahueasa,
MOJKE  M3paiMTH  W3papHasajyhM  cnoj  KBanWTeTa
yTBplieHOr Y OBMM TEXHMYKWM YCIOBMMA M HA NOTIYHO
3310BOJBCTBO H 0100paBame HaJ30pHOT OpraHa.

Y ToKy u3pajic ONMHTHE JICOHNIIE KOHTPO/IHILE Ce:

= Ha4WH TpaHcnoprta achanTHe Mace,
—  TEMMEpaTypa y TOKY Balbakba,

~  HA4HH Ba/baia,

—  30MjeHOCT H

- PaBHOCT U3BEJICHE MOBPILIHHE.

KBanuter npobHe neonuue cMatpa ce J0KasaH Kaja ce
HCNIWTHBAKEM HajMame TpH Yy3opka u3  yrpafjeHor
actanTHor cioja nobujy 3a710BO/baBajyhie
KApaKTEPHCTHKE YV CKNay ca KPUTEPHjYMHMA W3 OBMX
TEXHHYKHX YCN0BA M CXOJHO 000permy Hai3opHOr
oprasa.

Ouena xBanmurera npoOHE JICOHHMLE, CA PE3VITATHMA
MCIIMTHBAA, Naje ce Y (hOPMH MHCAHOT H3BEIITAjA.

Ha ocuoBy aokasaHor keanuTeTa Npo0HE MpPOH3BOLEKE
npobHe AEOHMIE, HAA30PHH OpraH NHcMeHo ojobpasa
noueraxk u3sohema panosa.

9.5.10. Texuonoruja u3sohema

lpouzsodmwa acharmue mewasune

Tpounseoawa  acthanTue  memaBune obaska  ce
MalIMHCKHUM  myTeM. 3a  npousBoawmy  acarTHHX
MEIIABHHA MOPa C€ [PUMEHMTH [HMCKOHTHHYAIHO
nocTpojere  KkanauutTeTa MuHMMyM 60  th  ca

ayTOMATCKHUM JO3HPAKEM H KOHTPOJIOM MPOHM3BOJILE,

Actantna 6asa Mopa HMaTH MHHHMYM JIB€ pe3epBHe
UMCTEPHE M jedHY paiHy LMCTEpHY 3a JlarcpoBae
noaumep-ourymena. Lluctepre mopajy 6utH cHabueseHe
TEPMOMETPHMA.

The trial mix formula for asphalt shall be redesigned, if it
cannot be proven in the asphalt plant due to major
differences in the composition and properties of
component materials in the asphalt plant or due to
specifics of the asphalt plant, or as otherwise directed by
the Engineer.

Proving Quality of Laid Asphalt Mix (Trial Section)

Prior to the commencement of works, a trial section shall
be constructed. The trial section serves as proof that the
job mix, with an appropriate work technology, can
construct a regulating course in the quality specified in
these Technical Specifications to the full satisfaction and
approval of the Engineer.

In the course of construction of a trial section, the
following shall be controlled:

~  Asphalt mass transport method

—  Temperature during rolling

- Rolling method

—  Compaction, and

~  Evenness of constructed surface.

The quality of a trial section is considered to be proven
once the testing of at least three specimens from the laid
asphalt layer obtain satisfactory characteristics in
accordance with the criteria from these Technical

Specifications and subject to the approval of the
Engineer.

The assessment of trial section quality, including test
results, shall be given in the form of a written report.

Based on the proved quality of trial production and trial
section, the Engineer shall approve the commencement of
works in writing.

9.5.10. Technology of Work

Production of Asphalt Mix

Asphalt mix shall be produced mechanically. For the
production of asphalt mix, a discontinuous plant, with a
minimum capacity of 60 t'h and automatic batching and
production control, shall be used.

The asphalt plant shall have at least two back-up tanks,
and a working tank for storing polymer-bitumen. The
tanks shall be equipped with thermometers.
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Actanta Gaza Mmopa MMaTH yrpaljeH ayTOMATCKH J103aTOp
338 JIO3Hpake N0 MacH UENyNo3HMX rpanyna. Hauun
Ao3upawa, MpemMa ymyTcTBY npousBoliaua, npeasufa
NOJABAMLE IPaHy/ia 3ajeHO ca KaMEHHM MaTepHjanoM
JHPEKTHO Yy acanTHY MEIAIHIY 3 3aTHM KaMeHOr
Opawna W nocne 10-15¢ cysor wmemwawa aonaBame
BE3HBA.

ActantHa Oaza MOopa HUMATH CHMTa NPEMa YCBOjEHHM
NPETXOJAHUM MelapuHaMa, a ypehaju 3a nosmpame
KOMIIOHEHTANHUX MaTepujana Mopajy MMarH 4YeTHpH
BAare, 3a KaMEHM arperat, KameHo OpaiiHo, MojuMmep-
OMTYMEH M LIE/TYJIO3HE rpaHyIe.

Acantna baza mopa Ourm cHalneBeHa TepMOMETPHMA
32 BE3UBO M MHHEPA/lHWM arperar kao W 3a Bpyhy
acdanTHy MEABHHY Y CHIIOCY.

bpoj npeamosatopa Tpefa na je MHHAMYM IHECT, CBAKM
NPeJUIO3aTOp MOPa MMAaTH MEXaHWUKO HMIH ayTOMATCKO
NoJeHIaBaAKE MPOTOKA.

Luknon achantve OGaze mopa wumarm  moryhnocT
nojiciiapama CTENeHa OTNPAliMBaba W OACTParbHBaba
MpalHHACTHX YeCcTHA Kako OM ce y dpakunju necka, no
noTpeOH, YKIOHHO canpikaj myHuia u3nan 10 %.

Ioctpojerse Mopa Ja uma Hajmame 4 Bpyha Gymkepa 3a
¢pakumje xameHor Marepujana. Ha noctpojemy ce
MOpajy MocTaBMTH oarosapajyha cuTa Keajpator
oTBOpa Tako ma ce y spyhum Oynkepuma ofe3beme
cnenehe dpakuuje:

—  ¢paxuuja 0/2 mm (ca Hajsume 10 Y% 4ecTHua Mcnog
0,09 mm)

—  (paxuuja 2/4 mm

- bpaxunja 4/8 mm - ppakumja 8/11 mm

Taxole, y rapHuTypH cuTa MOpa ja OY/Ie NOCTABLEHO
IPaHHYHO CHTO Koje he oAcTpamMBaTH 3pHAa KameHe
CHTHEMH H3Ham 11 MM,

Henocpeano HakoH npomssoame, acantia maca ce He
cme nareposaTH, Beh ce oaMax Mopa OTHpeMHMTH Ha
Mecto yrpaljuBama kako ce He OH xnaaMna.

Pamu  cnpeuasama serubema acantHe Mmace 3a
TPAHCNOPTHY Kopny norpefHO je peaoBHO NMoAMAa3MBATH
kopny ca 40% CHIMKOHCKOM eMYm3HMjoM Koja ce
pacnpinyje NpeKko ayToMaTcKor BEHTH/IA.

lpujem u ycrnadummerse ocnosnux mamepujana

H3gohau mopa najmame 10 fgaHa npe noverka pajosa aa
obesbenu Ha JenoHHjama CBY NOTPEOHY KOJMYHHY
KaMeHOTr Matepujana npeasuheHOr OBMM MPOjeKTOM.

The asphalt plant shall have an incorporated automatic
batcher by mass for cellulose granules. The batching
method, according to the Manufacturer’s instructions,
shall foresee the feeding of granules along with rock
material directly into the asphalt mixer, followed by rock
flour, and, after 10-15 seconds of mixing in dry, by
binder,

The asphalt plant shall have sieves according to adopted
trial mix, and batchers for component materials shall have
four scales for: rock aggregate, rock flour, polymer-
bitumen, and cellulose granules.

The asphalt plant shall be equipped with thermometers for
binder and mineral aggregate, and also for hot asphalt
mix in a silo.

The number of pre-batchers shall be at least six; each of
them shall have mechanical and automatic flow
regulation.

A cyclone in the asphalt plant shall have an option to
adjust the degree of dedusting and removal of silty
particles in order to remove the content of filler above
10% in sand fractions, as needed.

The plant shall have at least 4 hot bunkers for fractions of
rock material. There shall be appropriate square mesh
sieves put in place in the plant, so that the following
fractions could be provided in hot bunkers:

—  Fraction 0/2 mm (with max 10% particles below 0.09
mm)

= Fraction 2/4 mm

—  Fraction 4/8 mm — fraction 8/11 mm

Furthermore, in the set of sieves, there shall also be a
limit sieve that will remove grains of chippings above 11
mm in size.

Immediately after production, asphalt mass shall not be
stored, but transported to the place of laying without
delay, so as not to cool down.

To prevent asphalt mass to stick to the transport hopper, it
is necessary to regularly lubricate the hopper with 40%
silicone emulsion sprayed through an automatic nozzle.

Acceptance and Storage of Basic Materials

The Contractor shall ensure all required quantities of rock
material, as foreseen for this project, on stockpiles at least
10 days before the commencement of works.
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Kamenu arperat, koju je npeaBulleH 3a NpPOH3BOIBY
achanTHUX MelapHHa, Mopa OMTH YCKIaIMIITEH Ha
noceGHUM HOBUM JenoHMjama. Huje no3someno memame
ca paHMjuM 3anMXama Mmatepujana. Jlenoumje wmopajy
Outn Ha uBpcroj noanosw (GetoH, acdant, Makanam);
3abparyje ce ynorpeda AeNOHMje HA 3EMILAHO] MOJTIO3H,
Henouuje Mopajy OMTH JI0BO/BHO Pa3MaKHYTE Kako OM ce
oHemoryhuno memame (pakimja; genoHHje mopajy outh
JjacHo o3HaueHe 1o dpakuujama arperara,

Kameno Opamno je notpedHO YCKNAIMIITHTH ¥ noceban
CHIIOC, KOJM j€ MNPeTXOAHO HCOPaXKHEH O]l PaHHjHX
3amHXa.

IMonumep-OuTyMeH ce gonpeMa Ha ac(halTHO NOCTPOjerhe
HEMOCPEJHO MNpe NOYeTKa MPOoM3BOAE achanTHe mace,
kako Ou ce wu3berno HemotpeGHO narepoame Ha
NOBHIIEHO]  Temneparypd.  JMHAMHKY  MCIOpYKE
noaumep-ouTyMeHa Tpefa Tako MNOJECHTH ja CE OHa
KOJIMYHHA BE3MBA, KOja MPHCTHIHE Ha acdantHy Oazy,
oaMax W ynotpedu 3a npousBofwy achantHe MEIaBHHE.
[Nonumep-OuTymMeH ce ucTaue y pamgHy M pe3epeHe
uuctepHe actanTHe 0ase, Koje €y MCIPAKIBEHE O]
NPeTXoAHOr OUTYMEHA.

Hcnopyka OCHOBHMX —Marepdjana mnoAHOCH ce Ha
onobpere HaI30pHOM OpraHy Ha OCHOBY YBepewa o
KBAJIMTETY 01 cTpaHe oBnamficHe HHCTHTYIIH]E.

HPHHPEMG Kamenoe dspeaama

Kamenu arperar mopa GuTH ocylueH H 3arpejan y 0yomy
3a 3arpesarbe Ha Temneparypy oa 170-180°C.

Hu y xom cnyuajy Temneparypa arperata He cMe OMTH
seha on Temneparype Be3uea 3a puine o1 15°C.

[Ipunpema ee3usa - memnepamype nonumep-dunymena u
achanmue mewasune

Temmneparype nonumep-GutyMeHa, y TOKY Jarcpopama u
npunpeme acanTHe MelaBuHe, He cMejy OWTH BHIIE OJI
OHHX TpHKa3aHuX Yy Hapeanoj tadenu. Taxofe, Bpeme
u3naramwa MOIHMEP-OUTYMEHA NOBHLIEHUM
TeMmrneparypama, y TOKY JarcpoBalsa, je OrpaHHuyeHo.
[Nonumep-dutymen 7Tpeba na je wro kpahie Bpeme
H3IOKEH MOBHIICHHM TeMIieparypama kako 0 ce
CNpeYHIo pacnojaBare M W3JBAjame [oMMepa Ha
MOBPIIMHA OHTYMEHA.

Onmumanwe padre memMnepamype noiumep-oumymena u

Rock aggregate foreseen for the production of asphalt mix
shall be stored on special, new stockpiles. It is not
allowed to mix it with earlier supplies of material. The
stockpiles shall be on a firm surface (concrete, asphalt,
macadam); it is forbidden to use stockpiles on earth
surfaces. The stockpiles shall be at sufficient distance to
prevent any mixing of fractions; the stockpiles shall be
clearly marked by aggregate fractions.

Rock flour shall be stored in a special silo that shall be
previously emptied from any prior supplies.

Polymer-bitumen shall be delivered to the asphalt plant
immediately before the commencement of production of
asphalt mass in order to avoid any unnecessary storage in
a higher temperature. The delivery schedule for polymer-
bitumen shall be arranged so that the amount of binder
delivered to the asphalt plant is immediately used for the
production of asphalt mix. In the asphalt plant, polymer-
bitumen shall be discharged into working and back-up
tanks previously emptied from old bitumen.

The delivery of basic materials shall be submitted for the
approval of the Engineer based on a quality certificate
issued by an authorized institution,

Preparation of Rock Aggregate

Rock aggregate shall be dried and heated in a heating
drum at the temperature of 170-180°C.

In no case shall the temperature of aggregate be higher
than the temperature of binder by more than 15°C.

Preparation of Binder — Temperatures of Polymer-Bitumen and
Asphalt Mix

Temperatures of polymer-bitumen, during storage and
preparation of asphalt mix, shall not be higher than those
shown in the table below. Also, the time of exposure of
polymer-bitumen to elevated temperatures during storage
shall be limited. Polymer-bitumen should be exposed to
elevated temperatures as little as possible, in order to
prevent its demixing and separation of polymer on top of
bitumen.

Optimum working temperatures for polymer-bitumen and SMA

acgharmue mewasure CMA mix
Temneparypa [Imb [Ipenopyyena Hajsuua
Temperature of PmB Recommended Maximum
VY umcTepHu 5 o
In o tank 1552C 165°C
CMA NpuIMKOM M3aCKa W3 MEIIATHIIE l r -
SMA at the mixer discharge point " Ll
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[lpe npoueca wmemama ca KaMEHUM MarepHjanoM Before the process of mixing with rock material, it is
Npenopy4yje ¢€ [0JaTHO XOMOTEHH3OBAC MOJNHMEp- recommendable to additionally homogenize polymer-
Outymena. To ce nocTiwke PeLMpKY/IALMjOM BE3MBA W3 bitumen. This is achieved by recirculating binder from
JeHE UMCTEpHE Y ApYry. one tank to another.
Vumewasarwe Mixing

Bpeme memarma i 11€0 NOCTYNAK I03Mparba U YMEiaBarba
MOpajy OMTH Tako MOJEWIEHH Ja CBa 3pHA arperara
Oyay pasnomepHo oOapijeHa Be3uBOM. Bpeme memama
oapehyje u3pohau u nojHocH Ha omodpeme HaA3OPHOM
opramy.

Bpyha wmunepanna mewasuHa, UeTyno3He rpaHyne H
KaMeHO OpamHo HCTOBpeMeHO ce Memajy y achantHoj
MewanmMuy y epemeny o 10 no 15c, a 3atiM ce monaje
3arpejaHo BesuBo M Mema jojatHux 30c. ITponopuuja
Mellamka cacTojaka acanTue MelasHHe obaBma ce
npema 0100peHoj pajHoj MelIaBHHH.

Ma 6u ce cnpeunno nerbeme achanthe mace, Kopna 3a
npuxsar Mopa OutH npenpckaa 40% pactBOpoM
CH/IHKOHCKE ~ €MY/I3Mjeé  MIM  BOJCHMM  pAacTBOPOM
KalHjyMOBOI CaNyHa.

Temneparype arperata, nojiumep-OuTyMeHa H acdarrhe
MELIaBMHE MOpajy OMTH Yy ckialzy ca TeMIeparypama
ndatum y Taukl 9.9.4. Vkonuko Temnepatype acganrue
MELUABHHE, MOCIE yMellaBama, Oyay HIKE WIH BHILE Of
nponucaHux y tabenu, maca he outu oadavena. To ucto
BayKH H 3a MCIIABHHY aKo MEHYINAa U1 UMa BIary.

Tpancnopm acanmue mewasune

Cpeactsa 3a  TpaHCHOpPT acaiTHe MelIaBHHE MOpajy
umaty ypehaj 3a kunopame. CBakH KaMHOH MOpa UMaTH
udpany aa 6u ce acdanrTHa MelaBHHA 3ATHTHIA O
xnahema, armochepunnja, NpamuHe 1 BeTpa, Tj. 1a Gu ce
OpKana weHa TeMneparypa Ao yrpahHBama H CIpeunso
Biakewe acanThe memasune. Temneparypa acdantHe
MeuiaBuHe Ha yrpahusamwy He cMe OMTH Huka on 165°C
HHTH Bumma oa 180°C. Mzsoljau mopa ja ofesbeam
n0BobaH Opoj KaMHMOHA 33 TPAHCIOPT C 003MpOM Ha
KanauuTeT acanTHOr MOCTPojeHsa, TPAHCIIOPTHE JAkHHE
H BEMHYHHE rpaaunyimiTa, ma He 6[4 JOULno oo npexkua
pana punnmepa. GuHHLIEp He cMme cTaTH!

Kow kamuona 3a tpancnopt acdanthe memasune mopa
OHMTH YMCT W MOpa ce I1pe CBaKOT MyHEHa NPCKaTH
CPEACTBOM KOje Crpeuara Nenbee achanTHe MellaBuHe
Ha cTpanuue. Hajnorogumja cpencrea 3a 1o cy 40%
CHJIHKOHCKA EMYJI3Hja MM PACcTBOP KaJiijyMOBOI camyHa
¥ Boau. Huje nozsomseno kopumtiense HaTHHX nepusara
3a NpcKame.

V3 cBakM HCMOpy4YeHH KaMMOH acanTHe MemarHHE
Mopa OMTH OTOpEMHMUA ca  YIIHCAHOM  MAacoM,
TEMNEPATYpOM M BpPEMEHOM  yToBapa  acaithe
MeLlaBHHE, NOTNMCAHA 01 CTpaHe W3Bobhaua u nogHeTa Ha
onobpeme Ham3opHoM opraHy. bBes osora ce nehe
J103BONMMTH yrpahuBatke npucnene acanTHe MelapHHE,

The time of mixing, and the entire batching and mixing
process shall be adjusted so that all aggregate grains are
coated with binder uniformly. The mixing time shall be
determined by the Contractor and submitted for the
approval of the Engineer.

Hot mineral mix, cellulose granules, and rock flour shall
be mixed together in the asphalt mixer for 10-15 seconds,
and then heated binder shall be added, with everything
mixed together for another 30 seconds. The mixing of
asphalt mix components shall be proportioned according
to the approved job mix formula.

To prevent the sticking of asphalt mass, the hopper shall
be sprayed with 40% solution of silicone emulsion or
water solution of potassium soap.

Temperature of aggregate, polymer-bitumen and asphalt
mix shall be in compliance with temperatures stated in
Sub-Section 9.9.4. If the temperatures of asphalt mix,
after mixing, are lower or higher than those specified in
the table, the mass shall be discarded. The same applies to
the mix, if foamy or contains moisture.

Asphalt Mix Transport

Transport vehicles for asphalt mix shall have a tipping
mechanism. Every truck shall have a tarpaulin to protect
asphalt mix from cooling, weather conditions, dust, and
wind, i.e. to keep its temperature until laying and prevent
the moistening of asphalt mix. The temperature of asphalt
mix during laying shall neither be lower than 165 °C nor
higher than 180°C. The Contractor shall ensure a
sufficient number of trucks for transport, with regard to
the capacity of asphalt plant, transport distance, and the
size of site, in order to avoid interruptions in the work of
paver. The paver shall not stop!

The hopper of a truck for transport of asphalt mix shall be
clean and sprayed before every feeding with an agent that
prevents asphalt mix from sticking to its sides. The most
suitable agents for that are a 40% silicone emulsion, or a
water solution of potassium soap. The use of oil
derivatives for spraying is not allowed.

Every truck of delivered asphalt mix shall be
accompanied with a delivery note with specified weight,
temperature, and time of loading of asphalt mix, signed
by the Contractor and submitted for the approval of the
Engineer. Without this document, the laying of delivered
asphalt mix shall not be allowed..
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Jlo3posbeHO je uyBame achaiTHe MEMIABHHE Y CHIOCY
achantHe Oaze 10 2 cara, WIH YKOJIHMKO CY CHIOCH
TEPMHYKH H30JI0BAHH TO BpeMe Moxke OMTH AyiKE, CBC
Mo YCIOBOM JAa Temmeparypa acantie memasnHe Oyae
¥ NPOINHCAHOM OMNCETY H CXOJHO 0JI00peHy HAN30pHOT
oprasa.

Vepahueare acghanmue mewasune

Onuime Hanomene

° Vrpahusamwe acthantHor cnoja MoKe MOYETH TeK
Kajl HaJ30PHH OpraH NpUXBATH U NOTBPAM 0j0Opemke 3a
M3BEITa] O MpoOHOj] /EOHMLM, OIHOCHO H3BEWITaj O
M3BpLUEHHM npofaMa;

Bpemencku yeaosu koo yepahusarsa

VYrpahupamwe xaGajyher cnoja oa cKeneTHOr MacTHKC-
acanta cme ce 00aBIBATH CAMO MO TOIUIOM M CYBOM
BPEMEHY H TO MCK/BYMMBO Y MepMofy Kaja cy
Temneparype Basayxa Bume oa +10°C, Oez perpa unm
muH. +15 °C ca serpom. Temneparypa nomiore mMopa
Ouru Buma oa +10°C. Ha oo u3sohau u Hamzsopuu
oprad mMopajy aa obpare nocefHy nakiy jep ce CMA-
MmemagHHa 6p3o xnagu M Hehe ce noctwhM nponMcaHa
30MjeHOCT.

Yrpahupawe acdaiTHe MeWIABHHE MOKE MOYETH TEK 110
000pey HA30PHOr OpraHa

Mexanuzayuja 3a yzpahusarse

dunuep

Guuumep mopa OuTH  BojEH CNEKTPOHCKHM NpEKo
YeNU4HE cajlie WM Jlacepeku.

Bamum

3a 3bujame cnoja on CMA KOpHCTE €€ HCKIBYUMBO
CTATHYKW BA/bLM Ca HEIMYHHM HanjgaTuMMa mace oa 10T
Huje nossoseeHa npumeHa KOMOMHOBAHHX BA/baka HUTH
Ba/baKa Ca TYMEHMM ToukoBuma. Bubpaumje y ToKy
Ba/batba HUCY Jo3BoseHe. [lorpebHo je ykynmuo 4-5
Ba/kbaka ykynHo. Basbum Mopajy umaTti ucnipaeHe ypehaje
32 KBALICHE MOBPIUIMHA TOYKOBA BOJOM.

Tpunpema nodnoze

IMoanora Ha kojy ce HaHocu acdanTHH cioj Mopa OHTH
cysa M oTnpamena (nomohy KOMIPHMOBAHOT Ba3ayXa),
IMoanora Ha kojy ce nonaske CMA 0/11C mopa Outn cyea
W YHCTa W 1A Huje cmpsnyTa. [Ipe yrpahueama nomiora
ce MOpa mpenpckatd OHTYMEHCKOM eMYIBHjOM ¥
konHunhu 01 0,2 kr/m? emym3nje.

It is allowed to keep asphalt mix in silos in the asphalt
plant up to 2 hours, or if the silos are thermally insulated,
that time can be longer, all this provided that the
temperature of asphalt mix remains within the prescribed
range and subject to the approval of the Engineer.

Laying of Asphalt Mix

General Note

e The construction of an asphalt layer may start only
when the Engineer accepts and confirms approval for the
report on trial section, and/or report of performed trials,

Weather Conditions During Construction

A wearing layer made of stone mastic asphalt may be
constructed only in warm and dry weather, only in in the
period when air temperatures are higher than +10°C in
windless conditions, or min. +15°C with wind. The
temperature of underlying surface shall be higher than
+10°C. The Contractor and Engineer shall pay particular
attention to that, because SMA mix cools down rapidly
and the prescribed compaction will not be reached.

The laying of asphalt mix may start only when approved
by the Engineer

SMA Laying Machines

Pavers

Pavers shall be electronically guided over a steel wire
rope, or laser-guided.

Rollers

For the compaction of SMA layers, only 10-tonne static
steel-rim rollers shall be used. The use of combined
rollers or rubber-tyre rollers is not allowed. Vibrations
during rolling are not allowed. 4-5 rollers in total are
needed. Rollers shall have functional water sprayers for
wheels.

Preparation of Underlying Surface

The underlying surface on which the asphalt layer is to be
constructed shall be dry and dedusted (with compressed
air). The surface on which SMA 0/118 is laid shall be dry
and clean, and shall not be frozen. Before constructing the
layer, the underlying surface shall be sprayed with
bituminous emulsion in the amount of 0.2 kg/m?.
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Temnepamypa mewasune na mecmy yepahusarea Temperature of Mix on Place of Construction

Temneparypa pasactpte acanTHe MewlaBHHE HA MECTY
yrpaljusama He cMe OUTH Hinka o 165°C HUTH BHIIA 0]
180°C. ActanTHa MellaBMHA ako HEMa MNpPOMHCAHY
TEMIEpaTypy 3a yrpaljupaise, Mopa ce onbauuTy.

Pazacmuparse acparmne mewasurne

Hanomeme cnoja M3BPIMIMTH  MAIMHCKMM  MyTeM
(UHUILEPOM Ca AYTOMATCKUM BHCHHCKHM BolembeM.

M3sohau pajgora mopa Tako Ja MO/JECH TPOM3BOIIDY,
TPAHCMOPT M pa3acTHpare acanTHe MelnaBMHE ja He
nohie f0 3acToja (uHMWepa, jep Hucy npeneuljenn
NOJYAKHH CIOJeBH.

(DuHHIIEp MOpa OUTH MOJCIUCH MO CBHM €JIEMEHTHMA M
Op31Ha Tako perynHcaHa Jja NoBpLIMHA cloja Gy/e paBHa,
a neb/kMHA CNoja M MONPEYHH  nag M3BEACHM 1O
npojexty. He cme Ouru cerpermpaHux MecTa, HHTH
3arpeGaHocTu croja, koja HacTaje 360r HesarpejaHe nernie
HIIH 3anen/seHor ac¢:a_n'ra Ha [ErnM, HE CME OMTH MacHUX
dnexa u cn. Tlpe noderka pana, nerna ¢uuumepa ce
MOpa 3arpejatn noceGHHM H3BOPOM rpejarba (ByTaH rac).
30ujeHoct Kojy aaje GuHHLIEP Mopa GUTH MuHHMYM 90%
on naboparopHjcke.

3bujare achanmue mewasure

30ujamee acantHe MewmasuHe 00aB/ba ce Ha CTaHIApPIAH
Ha4HH TIPHMEHOM CTATHYKHX Ba/haka ca YEIHYHHM
Hannaruima  op 10T, Huje jo3possena ynotpeda
BHOpauMja. Bamum ce Hazase ogmax u3a QuHMmepa H
notpedHo je na npehy mo 6 npenasa y jeaHom cmepy aa
Ou ce nocTHrna nponucana 36MjeHocT, WTO ce yrephyje
Ha NpoGHOj ACOHMUM. Babambe MOUHELE HA TeMnepaTypH
on 170°C, a ontumanua je usmehy 160 u 140°C. Bamame
CE MOpa 3aBpIIMTH Kajga TeMIlepaTypa NajHe HChom
130°C. Munnmanua yBakaHocT ci1oja mopa 6utn 98%.

Huje jno3sobeHo 3anpkasaibe Babaka Ha  joIm
He3bujenom crojy achanta kaja je Temnepatypa Beha on
80°C. Tankopawe poge Bamum TpeGa fa obase M3BaH
paaHe nospmuxe. Mopajy ce mpemyserH cBe Mepe
NPEJOCTPOIKHOCTH A2 OM Ce CHPEuNIo MCMYINTARkE Yiba,
HadTe M Ma3uBa Ha acanT U3 Basbaka.

3a Bpeme Babaka MOpAjy €€ CTATHO KOHTpOJIHCATH
nebmuna, npodun u pasHocT cioja.

The temperature of spread asphalt mix on the place of
construction shall neither be lower than 165°C nor higher
than 180°C. Asphalt mix that does not have a specified
temperature shall be discarded.

Spreading of Asphalt Mix

The layer shall be spread mechanically, with a paver with
automatic height guidance.

The Contractor shall set the timing of production,
transport, and spreading of asphalt mix so as to avoid
interruptions in the work of paver, since longitudinal
joints are not foreseen.

The paver shall be adjusted regarding all elements, and its
speed adjusted so that the layer has a flat surface, and its
thickness and cross fall are as specified in the design.
There shall be no segregated spots, nor scratched places
due to the unheated screed, or asphalt stuck to the screed:
there shall be no oily stains, etc. Before the
commencement of work, the screed shall be heated from a
separate source (butane-gas). The compaction obtained
with the paver shall be at least 90% of the laboratory
value.

Compaction of Asphalt Mix

The compaction of asphalt mix shall be performed in a
standard way, with 10-tonne static steel-rim rollers. The
use of vibrations is not allowed. Rollers go immediately
behind a paver and shall pass 6 runs in one direction to
achieve the specified compactions, which is determined
on a trial section. Rolling shall start at the temperature of
170°C, with an optimum temperature between 160°C and
140°C. Rolling shall be finished when the temperature
drops below 130°C. A minimum compaction of the layer
shall be 98 %.

Rollers are not allowed to stay on a still non-compacted
layer of asphalt, when the temperature is over 80°C. For
filling up with water, rollers shall be out of the working
surface. All precaution measures shall be taken to prevent
any leakage of oils, diesel, and lubricants to the pavement
under rollers.

During rolling, the thickness, profile, and evenness of
layer shall be checked constantly.
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Hoodyxenu u nonpeunu cnojeau

VkonMko ce 3a BpeMe uH3BOhEHA pamoBa HE MOKE
uimecTHTH caoGpahaj, Te ce MOpa pamMTH jeaHa
MONOBMHA MyTa, MOTpeOHO je, KO crajawa croja on
acthant Getona - CMA MelaBHHA, KOPHCTHTH Tpaky 3a
cnoj (dbyrenbann). OBa Tpaka ce KOPHCTH KOA H3paje
CBUX 3acTopa of acanTHWUX chojeBa, Kao W KOJA Be3e
OeroHa u actpanTta, waM achanta ¥ kameHa. Tpake 3a
cnojese cy 6HT’yM€HH'3HpaHH MAIIHHCKH NPOH3BEACHH
TePMOITACTHYHE NMpPO(HIM KOjH ce MOJ TeMNepaTypoM
(3arpesameM) pasmekwasajy. Ose Tpake caapike
pasIMuHTE A0JATKE, Ca MHHEPAIHOM HCIIYHOM. Bucuna
TpaKe, Koja Mopa OMTH BEPTHKATHO MOCTAB/EHA HIIH M0
Harubom on 20° tpeba na Oyne meha 3a ~5 MM onl
nedseuHe cnoja. Ore Tpake cy Hajuemhie BucHHE 25 MM
no 50 mm. Hlupuna Tpake je 10 MM u He cMme ce
noeehatu.

Tpake ce yrpahyjy noa MCTHM BpPEMEHCKHM YCIOBHMA
kao 3a acdant - nNpH CYBOM BpeMEHY M CIOJbHO]
Temnepatypu npeko +5°C. [lo 3aBpiueTky pajgosa, 0BO
HajBMlUee Tpake y oaHocy Ha acant, ucehn wuam
HehpesosaTH.

Ihywmaree y caotpahaj

8:5:11:

[Nponucano ysabaHu cnoj acanra cMe ce NYCTHTH Yy
caoOpaha) HajpaHuje 24 cata HAKOH Babarka.

Ocu rypam¢ KBaTHTETa

OcHrypare KBanMTETa 3aXTEBA MPETXOIHO NPOBEPABALE
KBAIMTETA, [pOBEpaBatbe pagHOr  cacTaBa, H3paay
npodue acoHuue, Tekyha M KOHTPO/HA MCIHTUBAKA, Y
CBEMY TpEMa OBHUX TEXHMYKMM YCIOBHMA W HA MOTIIYHO
3a/10BOJbCTBO W 0/100paBaibe HAI30PHOT OpraHa,

Texyha uchumusarea

OcHoBuy uuk Tekyhe KOHTpOJE je Taj, Ja ce y CBakoM
TPEHYTKY HMMa WTO OOJBH YBMJ ¥ KBAJIHMTET OCHOBHHX
marepujana, npoussenenor u yrpabeHor acganta, Kako

ou ce y cnyyajy norpefe  MHTepBeHMCAno Y
MPOM3BOJHOM TMpOLECY M HAa Ta] HAYMH  OCHIYpao
NpONMCaHH  KBaIMTeT acanta. Tekyha MCnMTHBARLa

obassba M3sohau, unm ux, o Tpowky u3eohaua, obariba
nabopaTopuja perucrTpoBaHa 3a Ty BpPCTY KOHTPOIE
CXOHO 0100pery HaJ30PHOr OpraHa.

Jlabopamopujcka onpema 3a mexyha uchumugarsa

JlaGopaTopuja Mopa MMaTH CBY OMNpeMy 3a NponucaHa
HCIIMTHBAKA, 3a Tekyhia HcnMTHBaka y  mpolecy
NPOH3BOJIMLE KA0 H 3a MCIHTHBAH:A NPH HM3paad pajHe
achanTHe MmemaBuHe W npobHe neonuue, dedHHMCaHA
OBMUM  TEXHMYKHM  ycloBuMma. V¥  okBupy Tekyhux
HCTIMTHBAKA MCIHTY)Y Ce CacTaBHH MaTepHjanu M
achasiTHa MEIABMHA H TO:

Longitudinal and Transverse Joints

If traffic cannot be diverted in the course of works, and
one half of the road has to be constructed at a time, it is
necessary, when joining the layer of asphalt concrete —
SMA mix, use a joint tape. This tape is used for all
asphalt layers in the surfacing, and for the bond between
concrete and asphalt, or asphalt and stone. Joint tapes are
bitumen-coated machined thermoplastic sections that
soften under higher temperature (heating). These tapes
contain different admixtures, with mineral filler. The tape,
which shall be placed vertically or at 20° angle, should be
higher by approx. 5 mm than the layer thickness. A usual
height of these tapes is 25-50mm. The width of tape is 10
mm and shall not be increased.

The tapes are placed in the same weather conditions as
asphalt: in dry weather and at ambient temperatures over
+5°C. After the completion of works, the redundant part
of tape above the pavement shall be cut and ground.

Opening to Traffic

9.5.11.

A properly rolled layer of asphalt may be opened to traffic
not earlier than 24 hours after rolling.

Quality Assurance

Quality assurance requires the pretesting of quality, the
testing of job mix, the construction of a trial section,
regular and control tests, fully in compliance with these
Technical Specifications and to the full satisfaction and
approval of the Engineer,

Regular Tests

The primary objective of regular control is to have the
clearest possible comprehension of the quality of basic
materials, produced and laid asphalt, in order to act in the
production process if needed and thus ensure the
specified quality of asphalt. Regular tests shall be
performed by the Contractor or at the Contractor’s
expense, by a laboratory registered for that type of control
subject to the approval of the Engineer.

Laboratory Equipment for Regular Control

The laboratory shall have all equipment for specified
tests, for regular tests in the production process, and for
tests performed during the production of a job mix
formula for asphalt and the work on a trial section, as
defined in these Technical Specifications. The regular
control includes the testing of component materials and
asphalt mix, as follows:
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— nonumep-outymen (TIK, nenerpauuja), - Polymer-bitumen (PK, penetration)

—  KameHo OparuHo (rpaHyIOMETPHICKH CacTas),
—  JpodJeeHH necak (rpaHyJIOMETPH]CKH cacTas),

— KaMeHa cuTHex 2/4, 4/8 u 8/11 (rpaHynoMeTpHjcKi
cacTaB),

—  IpaHyNOMEeTPH]CKH CacTaB KameHe CMece,
—  campikaj Be3HBa Y achanTHOj MEIaBHHH H

—  (M3MUKO-MEXAHHYKE  KApAKTepUCTHKE acaiTHe
MCIIaBHHE,

Viopum achanTHe MelnaBMHE Y3HMAjy c€ Ha MeCTy
NPOH3BOKE WM HA MecTy yrpamme w3 Bpyhe Tek
pasacTpre  achanTHe MemaBMHe u3a  duHHwepa.
Kontpona 30ujeHocTH, wyneuHa v AcbibHHe ofaBiba ce
sahemeM acanTHUX y3opaxa (KepHOBA) HAa HCTOM MECTY
riie je y3eT y3opak Bpyhe acanTHe Memasune.

O0uM M yuectaHocT TekyHX MCIHTHBaa MOpajy OWMTH
TaKBM JIa CE OCHIYpa YjelHAYEeH KBAIMTET Y CKIaay ca
OBHM TEXHHYKHM YCIIORHMA H TO:

— Ttekyhe ucnuTMBama xameHor OpamHa, apoGJeeHOT
rnecka M KameHe CHTHe:kH 00aB/bajy c& Ha CBaKHX
500 T npousseneHe achatHe mace,

— texyha ucnuTHBama nonuMep-OMTYMEHA 00aB/bajy
Ce Ha MOYETKY H Ha CBaKkuMX 25 T yTpoleHor
nonumep-OUTYMEHa H

— texyha wcnuTHBama cactaBa M (IM3MUKO-
MEXAHHYMKHX KapaKTCpHCTHKA EC(I}BJTTHC MEIIaBHHC
onpelyjy ce Ha ceakux 500 T npouseeaeHe achantHe
Mace .

R'oumpo.rma HCHUMUBANA

KonTponna necnutueama obaeika n3sohay uiM ce Bpiue, o
HErOBOM TPOLIKY, ¥ 1aD0OpaTopHjH PErHCTPOBAHO] 33 OBY
BPCTY NOCTIOBA, CXOJHO 0100pek)y HAZOPHOT OpraHa.

KoHTposiHa HenuTHBama 00yxBaTajy NpoBepy KBalHTETa:
nonauMep-OMTYMeHa, kaMmeHor OpaiHa, necka M KamcHe
CHTHEKH.

OOMM M yHeCTANOCT KOHTPOIHMX MCIHTHBAILA MOpPAjy
OuTi TakBu Ja ce 00e30eaM YBUIL Y KBAIHMTET W3IBCACHOT
C.‘-]Ojﬂ Y CKnany ¢a OBMM TEXHHYKHM YCIIOBHMA H TO!

—  nojiuMep-OMTYMeH HajMame | y3opak Ha cBakux 50 T
HCTIOPYYEHONT  noauMep-OHTyMeHa (KOMMIETHO
HCTIHTHRAE NPEMA OBHM TEXHUMKHM YCIOBHMA),

— KamMeHo OpamHo HajMame | y30paKk Ha CBaKHX
npoussenennx 1000 T achanta (rpaHyIoMeTpHjCKH
CacTas, YJe0 WYI/BHHA Y CYBOCAOHjEHOM CTamby),

-~ Rock flour (granulometric composition)
—  Crushed sand (granulometric composition)

— Chippings 2/4, 4/8, and 8/11 (granulometric
composition)

~  Granulometric composition of rock mix
—  Content of binder in asphalt mix, and

—  Physical/mechanical properties of asphalt mix.

Asphalt mix specimens are taken at the place of
production or construction from a hot, just spread asphalt
mix behind the paver. The control of compaction, voids,
and thickness shall be performed by the extraction of
asphalt specimens (cores) at the same place where the
specimens of hot asphalt mix are taken.

The scope and frequency of regular tests shall be such to
ensure a uniform quality in compliance with these
Technical Specifications, namely:

— Regular tests of rock flour, crushed sand, and
chippings shall be performed at every 500 t of
produced asphalt mix

— Regular tests of polymer-bitumen shall be performed
at the beginning and at every 25 t of consumed
polymer-bitumen, and

— Regular tests of the composition and
physical/mechanical properties of asphalt mix shall
be performed at every 500 t of produced asphalt mix.

Control tests

Control tests shall be performed by the Contractor or, at
his expense, at a laboratory registered for this type of
work subject to the approval of the Engineer.

Control tests include the testing of quality of: polymer-
bitumen, rock flour, sand, and chippings.

The scope and frequency of control tests shall be such to
ensure a comprehension of quality of constructed layer in
compliance with these Technical Specifications, namely:

—  Polymer-bitumen — at least 1 specimen at every 50 t
of delivered polymer-bitumen (full-scale testing in
accordance with these Technical Specifications)

— Rock flour — at least 1 sample at every 1000 t of
produced asphalt (granulometric composition,
proportion of voids in dry compacted condition),
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— Apo0/beHM necak Hajmake 1 y3opak Ha CBakux
npousseaeHux 1000 T achanta (rpanynomerpHjcku
cactas, caapxal yectuua <0.09 MM M eKBHBaNCHT
necka),

— KameHa CHTHEX HajmMawme | y3opak o1 cBake
dbpakuuje Ha cpakux npomsseennx 1000 T acdanra

(rpaHynoMmeTpHjckH cactas, caapiaj yectuua < (.09
MM, 0D/IHK 3pHa M CaAp#aj TPOUIHUX 3pHA).

Y Toky ussohewa panopa mpoBepasajy ce (u3HUKO-
MEXaHMYKa CBOjCTBA M cacTaB y3opaka acharTHe
MellaBuHe y3eTHX M3 Bpyhe Tek pazactpre acantHe
MeLaBuHe ¥ To Ha ceakux 1000 T npousseneHe achanrue
mace. Kpanuter yrpahenor crnoja onpeljyje ce sahemem
KCPHOBA HA4 HMCTOM MECTY IZe je y3eT ysopak Bpyhe
acanTHe MeLIaBMHE M TO HajMame na 6000 v ussenenor
cnoja, MpU HEMY Ce MCOMTYje: rycTuHa, [eG/biHa,
wyn/bHHE, 30MjEHOCT H MPHOH/EHBOCT 34 MOANOTY.

Taxohe, oapehyje ce paBHocT, ojcTynmame 01 HHMBeneTe
npoduna, HUBENETA H MONOMKA] OCOBHMHE.

9.5.12. Kpurepujymu 3a o6pauyH u3BeAeHHX pasosa

Paenocm cnoja

Mepetbe ce obaBma paBmauom gykuHe 4 M (€80, IECHO,
cpeaMHa), OAHOCHO Bump Integrator-oM, KOHTMHYATHO
LIEMTOM JIYKHHOM.

Kpurepujymu cy cnenehu:

Bayke kpuTepujymu gats y Taukn 9.3.6.1.

Odcmynaree nosputure cioja 0d NPoRUCane euctme

Meperse ce obasma Ha cBakoM npoduny:

Bake kputepujymu nati y Tauku 9.3.6.2

Caodpoicaj 3aocmanux wynsuna

Bae kputepujymu nati y taukn 9.3.6.3

I'panynomempujcxu cacmas munepaine mewasune

Bake kpurepujymu nati y Taukm 9.3.6.4

Yeawarnocm (36ujenocm) 3acmopa

Bake kputepujymu natu y tauku 9.3.6.5

— Crushed sand - at least 1 sample at every 1000 t of
produced asphalt (granulometric composition,
content of particles <0.09 mm, and sand equivalent)

—  Chippings — at least |1 sample from each fraction at
every 1000 t of produced asphalt (granulometric
composition, content of particles < 0.09 mm, grain
shape, and content of friable grains).

In the course of works, the physical/mechanical properties
and composition are checked on the samples of asphalt
mix taken from hot, just spread, asphalt mix at every
1000 t of produced asphalt mass. The quality of
constructed layer shall be determined by the extraction of
cores at the same place where hot asphalt mix samples are
taken, at least at 6000 m® of constructed layer, when the
following is tested: density, thickness, voids, compaction,
and adhesion to the underlying surface.

Furthermore, evenness, variations from the profile and
reference levels, and the position of centre line shall be
checked as well.

9.5.12. Criteria for Calculation of Executed Works

Evenness of Layer

Measurement shall be performed with a 4 m straight edge
(left, right, middle), or bump integrator, continuously in
full length.

The criteria are as follows:

The criteria stated in Sub-Section 9.3.6.1 shall apply...

Variation in Specified Height of Layer

Measurements shall be performed on every profile:

The criteria stated in Sub-Section 9.3.6.2 shall apply...

Content of Residual Voids

The criteria stated in Sub-Section 9.3.6.3 shall apply..

Granulometric Compasition of Mineral Mix

The criteria stated in Sub-Section 9.3.6.4 shall apply..

Compaction (Rolling) of Surfacing

The criteria stated in Sub-Section 9.3.6.5 shall apply.
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9.5.13. O6payyH panoea 9.5.13.

Calculation of Works

Mepere u nnaharse: Measurement and Payment:

Mepeme u niahawe ce Bpue 1o M cTBapHo yrpahenor
Cll0ja CKENETHOT MACTHKC acaiTa y CBEMY MpeMa OBOME
OMHCY M KPHUTEPHjYMHMA, TEXHUYKMM YCIOBHMAa M
CXOIHO 0/100perby HAN30PHOr OpraHa.

9.6. Hspana xabajyher croja ox acdhant 6etona Ab 9.6.
11 (But 60)

9.6.1. Onuc 9.6.1.

IMosuuuja obyxeara Habaeky, cnpasmbame, yrpahupame 1
s0ujare achant GetoHa y neGibMHH cnoja og 5 uM.
OcHoBa 3a M3pamy TEHMYKHX YC/OBA 3a OBY MOSHLH]Y
je CPIIC V.E4.014.

9.6.2.  OcHOBHM MaTepHjanH 9.6.2.
— agpoO/seHa MIEMEHMTA KaMeHa cuTHEkK 2/4 mm, 4/8
MM, 8/11 mm;
—  Japobseenn necak 0/2 My (kapOoHaTHH)

—  KameHo OpamHo kapBoHATHOr cacTasa

—  durymen BUT 60 (ITK=49-55; [Ten=50-70).
9.6.3. Ksanuter ocHOBHHX MaTepHjana 96.3.
9.6.3.1. Kamena cutHex 9.63.1.

Kamena cutHexx tpefa na je cnpas/keHa on  cTeHcke
Mmace Koja uma crnezehe ocodune:

Measurement and payment shall be performed per m?® of
an actually constructed stone asphalt layer, fully in
accordance with this description and criteria, the
Technical Specifications, and subject to the approval of
the Engineer.

Construction of Wearing Layer with Asphalt
Concrete AB 11 (Bit 60)

Description

This item of works includes the procurement, preparation,
laying, and compaction of asphalt concrete in a 5 ¢cm
thick layer. The basis for elaboration of technical
specification for this item of works is SRPS U.E4.014.

Basic materials

— High-grade crushed chippings 2/4 mm, 4/8 mm, 8/11
mm;

—  Crushed sand 0/2 mm (carbonate)

—  Rock flour of carbonate composition

—  Bitumen BIT 60 (PK=49-55; Pen=50-70).
Quality of Basic Materials
Chippings

Chippings shall be made of rock mass of the following
properties:

| Ocobuna

VYenosu kpanuTeTa

Property

Quality requirements

ITpurtHcha uBperolia

MuH 160 MPa

Compressive strength

min 160 MPa

Xabame dpymerem

maxc 12 um>/50 um®

Abrasion wear

max 12 cm’/50 cm?

IMocTojaHoCT NnpemMa cMp3aBakby nobpa*
Frost resistance Eood *

*/ Ilan cpeamwe nputhcHe uspcrohe mocne 25 umkiyca
MpKH:EHa U KpaB/berma max 20 %
Kamena cutHex Mopa na 3a10B0JeH cliefiehe yenose:

1. [panynometpujckn cacras dpaxuuje npema CPIIC
Y.E4.014/90

2. Xabame no Los Angeles-y ........................ Makc 16%

*/ Drop in mean compressive strength after 25 freeze-
thaw cycles — max. 20 %
Chippings shall meet the following requirements:

1. Granulometric composition of fractions
according to SRPS U.E4.014/90

2. Wear, Los Angeles test ................................ max 16%
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9.63.2

9.6.3.3

3. Cappxaj 3pHa HenoBoJsHOr 06nMKa ... Makc 20%
4. Caapxkaj TPOIHHX 3PHA ..ooooovviveieeeceean Makc 3%
5. Canpskaj rpy/By riiMHe y nojeuHoj Gppaxiuju
npema CPITC B.B8.038 .......................wmakc025%
6. ODaBHjeHOCT MOBPIIMHE arperara OHTYMEHOM,
CPIIC Y.MB.096 .......cooevvvvrevrrrnererennenn. MUH 100/90
[Mecax

3a necak ce MOMKe KOPUCTHTHM TUIEMEHHTH JApo0/EEHH
necak J00MjeH OJ1 CTEHCKe Mace kapOoHATHOr cacTasa.
['panynomeTpujcky cacTa® necka Mopa [a 3a10BOJBH
cnenehe yenose:

9632

3. Content of grains of unfavourable shape ..... max 20%

4. Content of friable grains............................... max 3%
5. Content of clay balls in a single fraction, according to
SRPSB.BB.O38 ..o max 0,25%
6. Bitumen-coated surface of aggregate,
SRES UMB.096...cocooviinmmsnmeasaii min 100/90
Sand

For sand, high-grade crushed sand obtained from rock
mass of carbonate composition may be used. The
granulometric composition of sand shall meet the
following requirements:

OTBOpH CHTa y MM

INponasu kpo3 cuta y % Te.
Jlpobmenn necak 0/2 MM

Sieve mesh in mm

Passing through sieve in % weight

Crushed sand 0/2 mm

0.09 0.09

0,25 025

0,71 0.71
2 2
4 - 4

0-10 *
15-35
40-85
90-100
100

* Ykonuko necak caapku euine oa 10% dunepckux
(dpakunja MOXE ce KOPHCTHTH IOl YC/IOBOM Jja je
exkpHBanedT necka sehu on 60%

INecak Mopa ja 3a10Bo/sY ¥ cneache ocoOuHe:

1.  EkeupaneHr necka je muH 60%

2. ¥ nmecky He cMe OWTH IPY/IBH I/IHHE

3. Tlecak He cMe caap:kaTH opraHcke HewncTohe

4. ¥ necky ce He CMejy CTBapaTH rpy/JBe OJ ClerbeHux
4eCcTHLA

Kameno 6pamto

3a xameHo OpamHo Tpeba npuMeHHTH  KapboHaTHO
kameHo Opamno M knace kBanutera npema CPIIC
5.53.045. Huje noskessHa npuMeHa kameHor OpaiiHa of
MIIgBEHE JI0NIOMHTCKE CTEHE 30or cnabuje
NPHOHNH]BOCTH 3a OHTYMEH.

IIpe nouetka pagoea u3Bobhay Tpeba ga kox oenamhene
nabopartopuje, Ha 0100pee HaI30PHOT OpraHa, npubasx
YBEpEHE 0 KBANUTETY KameHor Opaurna kojuM fie ce OuTH
rapaHToOBaH KeanuTeT  npema crasgapay CPIIC
5.53.045 (1 keanuter).

9.6.33

*/ If sand contains over 10% of filler fractions it may be
used provided that the sand equivalent is over 60%

Sand shall also meet the following requirements:
1. Sand equivalent min 60%

2. No clay balls shall be present in sand

3. Sand shall not contain organic impurities

4. No clays of particles glued together shall be formed
in sand.

Rock Flour

Carbonate rock flour, Quality Class I according to SRPS
B.B3.045 shall be used. The use of rock flour made of
ground dolomite rock is not recommendable due to its
lower adhesion to bitumen.

Prior to the commencement of works, the Contractor shall
provide, from an authorized laboratory for the approval of
the Engineer, a quality certificate for rock flour, which
will guarantee for the quality according to SRPS
B.B3.045 (Quality I).
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9.6.3.5

9.6.3.6

9.6.3.7

3a mesupo Tpeba npumenntd BUT 60 ca:  Taukom
pasmekiuaBawa (nperen  u kyrnuua [TK 49-55°C),
nenetpaumja 50-70, wuuuexc nenerpaumje sehu on -1.0,
canpxaja napapuna max 2% v ayktunurera mug 100
um. Ocrana ceojctea npema CPITC V. M3.010.

Cacras MHHEPATHE MELIABHHE

Yuemhe ocHoBHMX (pakumja y MUHEpANHO] MelIaBHHH
Tpeda MoOAECHTH Tako Ja JMHHMjA Tpocejasama Oyie
cneseha:

9.635

Bitumen Bit 60 shall be used as binder, with the
following properties: softening point (ring-and-ball PK
49-55°C), penetration 50-70, penetration index higher
than -1.0, content of paraffin max 2%, and ductility min
100 cm. Other properties according to SRPS U.M3.010.

Mineral Mix Composition

The proportion of basic fractions in mineral mix shall be
adjusted so that the grain size accumulation curve is as
follows:

OTeOpH cHTa M pemeTa

[peTxoaHa HCnUTHBAKA ¥ NPOOHM pajl MAILIHHE
ITponasu kpo3 cuta u pewera y % Tex.

Sieve and screen mesh

Pre-tests and trial machine operation
Passing through sieve and screen in % weight

0,09 0.09
0,25 0.25
0,71 0.71
2 2
4 4
3 8
11,2 11.2
16,0 16.0

3-12

8-28
16-38
31-54
49-69
7590
97-100

100

Cacrae acanTHe MellaBHHe

OpujenTannony cactae acantHe Melasuue je crenehn:

= mnep 0-0,09 MM oo, 8%
= mecak 0.09-2 MM ..o, 25%
—  KaMmeHa cHTHedw 2-11 MM 67%

Crera: 100%

-~ Besuo bBUT 60 - konuumna Besusa notpebua na
achanTHa MEUABHHA 3a0BO/BM TPAKCHE YCIIOBE,
yrephyje ce y nperxonHom cacraBy acantHe
MEIIIaBHHE,

OnTumanHa konnuuna GUTYMEHa y achanTHoj MelaBHHH
He OM Tpebano Outu mama om 5.0%, kako ©Ou ce
cnpeuno  Opau  3amop actanthor GetoHa. Koa xamene
CHTHEKM TOPEKIOM OJI CTEHCKHMX Maca Koje KOpHCTe
Many KolMuuHy OuTyMmeHa 3a ofaBujame, Tako ja Ou
ONTHMAaNHa KoiuuuHa OurTymeHa Ouna wucnon 5.0%
Tpeba NPUMEHMTH IOPHY IPAHUYHY BPEJHOCT IHMHHjE
npocejapaa Yy noapydujy dunepa M necka, a Iome
IPaHWYHE BPEAHOCTH MpOCejaBama Yy NOAPYYjy KameHe
CHTHENKH.

Duznuko-mMexaHuyke ocoduHe acanTHe MelIaBuHe

ActantHa memasiHa cabujena y Mapiuanose kamyne Ha
147-153°C n MuHepallHa MEIIABHHA O eKCTpaXupaHe
acthanthe mace Tpeba na 2anoBosse cneache ycnose:

9.6.3.6

9.6.3.7

Asphalt Mix Composition

An orientational asphalt mix composition is as follows:

=% SFillBE D000 ML s s s 898
= 8and D092 10m. s 20 Y0
—  Chippings 2-11 mm.....ccoocoooinincreeseennn... 67%

Total: 100%

— Binder Bit 60 — the amount of binder needed for
asphalt mix to meet the specified qualities shall be
determined in a trial asphalt mix formula.

An optimum amount of bitumen in asphalt mix shall not
be less than 5.0%, in order to prevent rapid fatigue of
asphalt concrete. For chippings of rock mass origin, that
use a small amount of bitumen for coating, so that an
optimum amount of bitumen would be below 5.0%, it is
necessary to apply the upper limit grain size accumulation
curve regarding filler and sand, and the lower limit values
on the grain size accumulation curve for chippings.

Physical/Mechanical Properties of Asphalt Mix

Asphalt mix compressed into Marshall’s moulds at 147-
153°C and mineral mix of extracted asphalt mass shall
meet the following requirements:
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P YeioBu KBanuTeTa
ﬁgﬂ' Bpcra uenutusama Quality requirements
ugﬁxfaf:: M ! Pt and wal | o
No. Type of test | operation of the 00) Control tests
npobuu pag | : HCITUTHBAH:A
| machine
MalHHe
1. 3aocrane mwymsHHe (%)
- - : - - 5-7.5 2.5-7.
Residual voids (%) 3 28 i i
2 Crabunoct (kH)
s 7 7
Stability (kN) ® 7
3. ']_‘eqc}m (Mm) 4 4 4 4
Flow (mm)
4, Opnoc C/T
3 ; 1. : 1.
S/F ratio E A 18 8
5. Tonepanuuja ofcTynama MHKjE NpocejaBama cuto 0,9 MM sieve 0.9 mm =10 >1.0
EKCTpaxupaHe MUHEPATHE MEIAaBHHE ¥ OIHOCY Ha curo 0,25 Mm sieve 0.25 mm =20 =20
YCBOJEHY MELIABHHY NPOOHHM pPajioM MallliHe cuto 0,71 mMm sieve 0.71 mm =20 >2.0
Tolerances for variations of the sieving line of CUTO 2 MM sieve 2 mm >1,0 >1.0
extracted mineral mix with respect to the mix cHTO 4 MM sieve 4 mm =30 >3.0
adopted by trial machine operation peLeTo screen =30 >3.0
6. TonepanuMja oncTynama KONHYHHE BE3HBA Y YTephyje ce npeTXOAHHM MCNMTHBAKEM, a TolepaHuMja je y
OJIHOCY Ha YCROJEHY peLentTypy rpanuiama >0.3% ox speaHocTH yTBplieHe y NpPETXOIHOM CacTapy
| acrxanTHe MelaB1He
Tolerance for variations in the amount of binder Determined through pre-tests, and the tolerance is within limits >0.3%
with respect to the adopted mix formula of the value determined in the trial asphalt mix composition
9.6.4  Ocobune yrpaljenor xabajyher cnoja 9.6.4  Properties of Constructed Wearing Layer
Yrpaheun cnoj on acdantHor OetoHa mopa  HMMaTH A constructed layer of asphalt concrete shall have the
cnenche ocobune: following properties:
Pen.6p. | Ocobune Yenopu kBanuTeTa
No. Properties Quality requirements
1; 3aoctane mynpmHe (5) 2.5-75
Residual voids (5) 2.5-7.5
2. YsamanocT (30HjeHocT) cinoja (%) MuH 95
Rolling (compaction) of layer (%) min 95
3 | PasHocT cnoja nop papmauom 4 M MaKc 6 MM
Evenness of layer under 4 m levelling staff max 6 mm
4. Oncrynarwa NOBpIIMHE C0ja 01 MPONHCAHE BHCHHE MakKc >3 MM
Variation of layer surface from specified height max > 3 mm
5. OncTynase 0/l 3aXTEBAHOT MONPEYHOr Naja makc >0,2%
Variation from specified cross fall max > 0.2%
9.6.5 Texnonoruja M3BpLICHA 9.6.5  Work Technology
9.6.5.1 Ilpunpema noanore 9.6.5.1 Preparation of Underlying Surface

AcdantHu cnoj Moxe ce MmonaraTd Ha NoJJIOTY Koja je
CYBa M KOja HM Y KOM cnydajy Huje cmp3HyTta. [lpe
NOYETKa PajioBa nojora Mopa jaa je aodpo oummficHa
YEMHUHHM 4YeTKamMa M H3lyea Ha kommpecopoM. [locme
saspmedor ummfiewsa nomtore wu3pohau he ga cuumm
HUBENETY M PABHOCT MMOMIOIe M MOJHECE HAI30PHOM
Opraty CBE N0JIaTKe CHHMara Ha KOHTPOIY M of00perse.
Ha penomuma rie noepiumHa crioja noanore oacryma oj
NponKcaHe BHCHHE 3a BHINE 0 +15 MM HeonxonHo je na
u3pohay wW3BpIIM MONMpaBKy MOAIOTE NPEMa 3axTeBMMa
TP@KEHHM TPOJEKTHUM pEINEHEM W CXOAHO 0a00pewy
HAI30PHOr OpraHa, 0IHOCHO:

An asphalt layer may be laid over a surface that is dry and
not frozen in any case. Prior to the commencement of
works, the underlying surface shall be cleaned thoroughly
with steel brushes and blown out with a compressor. After
the surface has been cleaned, the Contractor will survey
the reference level and evenness of the surface and submit
all survey data for the inspection and approval of the
Engineer. In places where the underlying surface varies
from the specified height by more than +15 mm, the
Contractor shall repair the surface according to
requirements set out in the design and subject to the
approval of the Engineer, i.e.:
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9.6.52

9.6.5.3

9654

9.6.6

9.6.6.1

= Ha MeCTHMa rie je NOBPIIMHA TIOANOIe  MCIIoa
NpornHcaHe Hupenere Tpeba NOMPaBKY M3BPINIMTH
nosehamenm cnoja achantie mewasuue ca acant
6eTonom - xabajyhu cnoj;

— Ha MeCTHMa [rIe je NOBpPIIHHA TOJJIOre H3HAI
MponucaHe Hupenere Tpeda CKHMHYTH — BHINAK
actantHe Mace y Mooz (pezosarmem.

Cnpapibame M TpaHenopT achantHe MemasuHe

ActanTtHa MaiuMHa Mopa 1a noceayje peiero otsopa 16
MM KOjUM he ce OICTpamHBATH HEA03BOJLEHA KPYIHA
3pHA ¥ MMHEpPANHOj] MellaBWHH.

Temneparypa OGutymena tpeba aa Oyae on 150-165°C.
Temneparypa arperata He cMe OWTH BHma oI
Temneparype 6uTyMena 3a suie oj 15°C.

Temnepartypa acantHe memasnHe y Mewanuiu tpebda aa
ce kpehe y rpannnama 150-170°C (u3yzetno 175°C).

Yrpahupatbe acanTHe MemaBuHe

Temneparypa acanTHe MelIaBHHe Ha MecTy yrpaljusama
He cme OuTH Hioka o 140°C u Buma ox 175°C.

IMepnon u3spiuema pagoBa

Xabajyhu cnoj ca cneuuduKaunjaMa u3 OBUX TCXHUYKHX
YCII0Ba MOKE ce yrpalHBaTH HCK/bYYMBO y MEpHOLY O
15. anpuna g0 15. oxTobpa, OCMM YKOMMKO Apyrauuje
0100pH HAN30PHM OpraH, OJHOCHO ¥ MEPHMOIY Kax Cy
Temnepatrype Basiyxa sehe on 5°C, Oes BeTpa niu MHH
10°C ca BerpoM. Yrpahupame achaiTHe MellaBHHE HE
cMe ce obaB/paTM Kaja je M3MariMia WM KHIa.
Temneparypa nouiore He cMe OuTH Hika o1 +5°C.

KoHrpona kpanureta

[TpeTxonHa HCMHTHBAKA acdaliTHe MeLiaBuHe

[Ipe nouyerka pagosa wisBohau je obaBesaH na M3pamu y
osnamhenoj nadoparopuju, 0100peHOj 04 HAI3OPHOI
opraHa. MpojeKkaT NpeTxojHe achaiTHE MEIIaBHHE Y
CBEMY carjacaH ca 3aXTeBHMa OBHX TEHHUYKHX YCIIOBA.

Hukar pan He cme 3anouetd 1ok u3Boljau He npeaioxu
NpETXOaHY MEIIABHHY HA CarfjacHOCT HAI30pHOM oprany
H Haq30pHH opraH He H3na (QopmaiHo onobpeme vy
nucaHoj Gopmu. ATECTH O OCHOBHMM MaTepHjaiuMa M
MPETXOAHO] MEWAaBHHU He cMmejy OuTH cTapHjn  on 6
MECELH. Yrkonuko HacTaHy IpOMEHE ¥ OCHOBHHM
MaTepHjanuMa MIH Ce MNpoMeHH u30op mMarepujana,
uspohay je AyxaH Ja MPEUIOKH HAN3OPHOM OpPraHy
MUCMEHHM  JIONMCOM  NIPEANIOr 32 NPOMEHY YCBOjeHe
achanTHe MeEIIABMHE OJHOCHO [a NPEIIOKH HOBY
NPeTXOaHY MCIIABHHY Ha carfllaCHoCT, Mpe MNo4YeTKa
ynorpede THX MarepHjana.

9.6.5.2

9653

9654

9.60.6.1

— In places where the surface level is below the
specified reference level, the repair shall be done by
increasing the thickness of layer of asphalt mix with
asphalt concrete - wearing course

— In places where the surface level is above the
specified reference level, excessive asphalt mass on
the surface shall be removed by grinding,

Preparation and Transport of Asphalt Mix

The asphalt machine shall be equipped with a 16 mm
mesh screen, to remove unpermitted coarse grains from
mineral mix.

The temperature of bitumen shall be 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).

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 wearing course of specifications as set out herein may
be laid only in the period from 15% April to 15" October
unless otherwise approved by the Engineer, ie. in the
period when air temperatures are higher than 5°C in
windless conditions, or min 10°C with wind. Asphalt mix
shall not be laid during misty or rainy weather. The
temperature of underlying surface shall not be lower than
500

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 approved by the Engineer, in full compliance
with requirements set in these Technical Specifications.

No operation shall start before the Contractor has
proposed the trial mix design to the Engineer for approval
and the Engineer has issued formal written approval.
Compliance certificates for basic materials and trial mix
shall not be older than 6 months. If any changes in basic
materials or their selection occur, the Contractor shall
submit to the Engineer a written proposal for
modification of the adopted asphalt mix, i.e. propose a
new trial mix design for approval, before the use of these
materials may start.
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9.6.6.2

9.6.6.3

He

JokazaHu panHu cactas achanTHe MellapHHe

Kpanuter npetxoaue acanTHe MeElABMHE IOKA3Yje Ce
npoGHUM pajioM ¢ THM Jjia ce ac(alTHa MelIaBMHa YeBaja
Ha CamMOM  TOCTPOjerY, a4 KBaMMTET yrpahuBama Ha
ONUTHO]  JEOHHMUM.  YKOJIMKO KBQIMTET OCHOBHMX
Marepvjana Ha TPaIMIHINTY He OAroBapa OBUM
TEXHHYKHM YCi0BMMa, u3Bofjad je mykad ga obezbemm
HOBE KBAIHTETHE OCHOBHE Marepujate. YKOIMKO ce
J03Mpamke OCHOBHMX — MaTepHjaia, npeMa MpPeTXOJIHOj
MCIUIABHHH, HE MOry 3al0BOJBMTH CBH MpONMHCaHHu
3aXTEBM 32  (M3MUKO-MeXaHudke ocoOuHe acdartHe
MELIABHHE U 3a yrpahieHH Coj, HEOTXOAHO j¢ W3BPIIMTH
KOPEKLM]Y JA03MPakka OCHOBHHX MATEPHjana U MOHOBHTH
npobun pan. Tex kanga ce npoOHMM pPAIOM MOCTHIHY
CBH TMOCTAaB/b€HH 3aXTEBH, HAJ30PHM OpraH yceojuhe
pagHy MEIIABHHY H JAaTH carimacHOCT 3a HacTaeak pana.

Mokasum panuu cactas acanTHe MelaBMHE BpIIM
onepatueHa oenamheda nabopatopuja ogoOpeHa on
CTpaHe HAI30PHOT OpraHa.

KonTpona keanurera

3a obesbeheme mponucaHor keanutera y Toky rpahema
KOHTpo/iHa naGopaTopuja, kojy 0100pH HAI30pHH OpraH,
Bpl].[l‘]hﬁ PEI0OBHA KOHTPO/IHA HCTIMTHRAKA H TO:

garee Gum)

Hspohau panosa mome na HaaBu OuUTYMEH camo noj
YCIOBOM Ja 3a CBaKY MCHopyky of0e3beam arecr
npoussohavya koju he OMTH oaMax mOCTaB/LEH
HAg30pHOM  OpraHy, OJHOCHO Jaboparopuju  Ha
onobperse.

[lopen yBupna y arect mpowssohada, oriepaTHBHa
nabopatopuja  Bpmuhe u penosHa wcnmtueama (TTK,
NEHETpalUMja U TauKa JIoMa) H To:

—  Ha NOYeTKY pajosa,

—  HacBakux 200 T nobasspenor GuTymeHa, 1

= Kairol To HAOXKH HaJ30PHH OpraH.

Henumusarse dhunepa

Jlaboparopuja he HCnUTHBATH FPAHYIOMETPHICKM CACTaB
thunepa:

—  Ha NoYeTKy pamosa,
— naceakux 100 T nobasmenor punepa, u

= Kaarod To HANMOAH HAJI30PHH OopraH.

9.6.6.2

9.6.6.3

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. Only when the trial procedure
meets all specified requirements, the Engineer shall adopt
the trial mix and give his approval for work to continue.

The proving job mix formula for asphalt shall be prepared
in an authorized operative laboratory approved by the
Engineer.

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
to the Engineer and/or laboratory for approval.

Apart from looking into the Manufacturer’s compliance
certificate. the operative laboratory shall perform regular
tests (PK, penetration, and point of failure), as follows:

— At the beginning of works,

— Atevery 200 t of supplied bitumen, and

—  Whenever directed by the Engineer

Testing of Filler

The laboratory shall test the granulometric composition of
filler:

— At the beginning of works,
—  Atevery 100 t of supplied filler, and

—  Whenever directed by the Engineer.
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Henumuearwe  pusuuko-mexanuuxux — ocobuna  acghanmue Testing of Asphalt Mix and Constructed Layer for
Mmewasune u yepahieroz cioja FPhysical/Mechanical Properties

Oea uenuTreama spinhie oneparueHa naboparopuja: These tests shall be performed by the operative

laboratory:

—  HA MOYETKY pajoBa, — At the beginning of works,

—  ua csakux 2000 M2, u - Atevery 2000 m?, and

—  Kaaroj To HaIOKH HAI30PHH OPraH. —  Whenever directed by the Engineer.

VY3opak acthantHe Mace y3uma ce u3 Bpyhe Tek paszactpre A specimen of asphalt mass shall be taken from hot, just

acthanrTHe wmewasuHe w3a  (QuHMmepa. Kontpona laid, asphalt mix, behind the paver. The control of

30MjeHOCTH W WIYIJBHHA Y 3acTOpy BpIIW ce BalemeM compaction and voids in the surfacing shall be performed

"KepHOBa" M3 TOPHEI 3acTOpa, Ha MCTOM MECTY Tie je on “cores” extracted from a finished layer at the same

y3eT y3opak Bpyhe acthanTHe MemasuHe. place where a specimen of hot asphalt mix is taken.
9.6.7 Kputepujymu 3a 00payyH M3BEJEHHX paioBa 9.6.7  Criteria for Calculation of Executed Works
9.6.7.1 PasmocT cnoja 9.6.7.1 Evenness of Layer

Baske KpuTepHjyMH aaTH y Tauku 9.3.6.1. The criteria stated in Sub-Section 9.3.6.1 shall apply.
9.6.7.2 Oncryname NOBPIIMHE CNOja O MPONHCAHE BUCHHE 9.6.7.2 Variation in Specified Height of Layer

Bake kputepujymu 1atu y tauku 9.3.6.2. The criteria stated in Sub-Section 9.3.6.2 shall apply..
9.6.7.3 Canpiaj 3a0CTATUX IIYIUBUHA 9.6.7.3 Content of Residual Voids

Bake xpuTepujymu 1ath y Tauku 9.3.6.3. The criteria stated in Sub-Section 9.3.6.3 shall apply..
9.6.7.4 T'paHynOMETPHjCKM CACTAB MMHEpA/HE MEIaBUHE 9.6.7.4 Granulometric Composition of Mineral Mix

Baske kputepujymu natu y tauku 9.3.6.4. . The criteria stated in Sub-Section 9.3.6.4 shall apply.
9.6.7.5 Yeamanoct (30HjeHOCT) 3acTOpa 9.6.7.5 Rolling (Compaction) of Surfacing

Bake KpuTepHjyMH 1aTH Y Tauku 9.3.6.5. The criteria stated in Sub-Section 9.3.6.5 shall apply.
9.6.8  Mepeme u nnahame 9.6.8  Measurement and Payment

Mepeme 1 nnahame ce BpIIE 110 M cTBapHO ypaljeHor Measurement and payment shall be performed per m* of
cnoja achanTheToHa y CBEMY 110 0BOME OIHMCY U an actually constructed asphalt concrete layer, fully in
KPUTEPH]YMHMA, TEXHHYKHM YCIOBHMA H CXOJIHO accordance with this description and criteria, . the
oj100pery HalI30pPHOr Opraua. Technical Specifications, and subject to the approval of

the Engineer.
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10.1. Omuc 10.1. Description
IMosnumja obyxsara HaDaBKy, crpaBbame M yrpahupame This item of works includes the procurement, mixing, and
cpeer OETOHA Yy KONOBO3HHM 3acTOp, KAO M HETOBAe casting of fresh concrete as surfacing, and the curing of
ceexker W ouspcnor Oertona. [osuumja Takohe obyxeara fresh and hardened concrete. This item also includes the
uabapky M nonarame xuiase xaptije win [1BL] domje procurement and placement of kraft paper or PVC foil
ucnojt DeToHCKe NioYe NpeKko NoBpIIHHE Hoceher coja on under the concrete slab, over the base course made of
Jpob/bEHOT KAMEHA. crushed stone.
10.2. Marepujanu 10.2. Materials
3a wu3paly KONOBO3HOT 3acTopa O  LEeMeHT-0eToHa, For the construction of cement-concrete surfacing, the
NPHUMEHHTH creaefic OCHOBHE MaTepHjane: following basic materials shall be used:
—  JIOM/bEHH KAMEHH arperar = Crushed rock aggregate
—  LEMEHT —  Cement
- BOIA - Water
- YEJIHK - Steel
—  XeMMjcKH JoJaun OeToHy —  Chemical admixtures for concrete
Kpanurer OCHOBHHMX MarepHjana Mopa OMTH Takae na y The quality of basic materials shall fully comply with the
CBEMY MOpa OAroBapaTtH TEXHMYKHM YCIIOBHMA M CBHM Technical Specifications and all applicable standards,
saxehuM cTanapama.
10.2.1. Jlom/beHH KaMEHH arperar 10.2.1. Crushed Rock Aggregate

3a wM3pamy uEMEHT OETOHCKOr KOJIOBO3a YHOTpeOHTH
JIOM/BEHH KAMEHH arperar KOjH 0/IroBapa KpUTEpHjyMHMa:

— JIOM/b€HM KAMEHM arperar Mopa  OJAroBapatH
cranaapauma CPIIC BE.B3.100 u CPTIC B.BE2.010;

—  OoTnopHoct Ha xabamwe / Los Angclcs CPTIC B.B8.048
rpanaumja b/... R Max 22%

—  OTHOpHOCT Ha cmp3aeawe arperata 4 mm / CPIIC

—  MHHEPATHH M XEMMjCKH CACTaB arperara mMopa OuTH
TAKaB /12 He CA/IPKH CACTOJKE IITETHE 110 OETOH,

—  IpaHyTOMETpMjCKH cacTap arperara ozapelhyje ce y
TOKY H:EMOBE MCIIOPYKE, MPOcejaBakba.

["panynomeTpHjcku cactas arperara Mopa GUTH Takas jia ce
MOCTHIHE MPONHUCAHN KBATHTET DeToHA. I paHyIoMeTpHjcKa
JIMHKjA npocejaBama arperata no MoryhHoctu tpeba ma
JIeKH Y 30HM aaToj y Tabenu. H3noxeHe Npenopyke HHCY
obaBe3sHe, Te CE MOTY KODMCTHTH W JpPYre IHHHjE
KOHTHHYAITHE W JMCKOHTHHYAIHE FPaHyIaLuje, YKOIHKO ce
NPEIXOAHNM ONUTHMA YTBP/IM A Jajy 3aXTEBaHH KBAIUTET
6eTOH cX0/1HO 0100pEY HAMBOPHOT OpraHa.

Crushed rock aggregate used for the construction of
cement-concrete pavement shall meet the following criteria:

—  Crushed rock aggregate shall meet SRPS B.B3.100 and
SRPS B.B2.010 standards:

—  Wear resistance, Los Angeles,

SRPS B.B8.048, grading B..........cccocoorreen.e.max 22%
—  Frost resistance of aggregate 4 mm,
SRPSB.B8.044 ... ....max 5%

— Mineral and chemical composition of aggregate shall
not contain any components harmful for concrete;

—  Granulometric composition of aggregate shall be
determined based on its delivery, sieving,

The granulometric composition of aggregate shall be such
that the specified grade of concrete is achieved. The grain
size accumulation curve should, if possible, lie within the
zone given in the table below. The given recommendations
are not mandatory, and other curves of continuous or
discontinuous grading may be used as well, if pre-tests
show that they give the required grade of concrete subject
the approval of the Engineer.
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OtBop cuTa (MM) ITpouenar nponaza (%)
Mesh (mm) Passing (%)
02 02 3-7
1,0 1.0 18-30
3,15 3.15 33-46
8 8 52-62
16 16 62-77
315 315 100
102.2. Llemenr 102.2. Cement
3a mspanmy GETOHCKOr KOOBO3a NPUMEHHTH LEMEHT KIace For the construction of concrete pavement, class 35 and 45
35 uK 45 cnpaB/BEHOT O] NOPTIAH/L LIEMEHTHOT KIHHKEpa cement shall be used, made of Portland cement clinker that
KOjH MCIyHaBa yYCIOBE KBATMTETa NpeMa CTAHIAPIAHMA meets the quality requirements according to SRPS
CPIIC B.I1.011/01 w BII1.013. Ocramu 3axtesu B.C1.011/01 and B.C1.013 standards. Other cement quality
KBalIMTETa LEMEHTOM:! requirements are:
~ caapxaj nonaraka wHajeume 20% (M/M), o Tora —  Content of admixtures not more than 20% (m/m), of
nyuonana Hajsuine 5% (m/m); which pozzolane not more than 5% (m/m);
—  CanpiKaj KapOoHATA.............cccoceeeevrrnenn 10 10% (M/M); —  Carbonate content ................c..........up to 10% (m/m);
—  dunohe MiuBa (oCTATAK HA CHTY) ..o <10% —  Fineness (residue on Sieve) ............c..cccccvveeeenn. <10%
= TOMETAK BEIHBAMA .......oovvvvcrecererneee . 60 (= S0)MMH —  Start of setting...........cocoorervccirrrennen. = 60 (= 50)min
KA BB, e s EOOUUMIR — Endofsetting ..o, < 600min
— uspcrofia Ha caBHjarbe HaKkoH 28 faHa. ............. 40 MPa —  Flexural strength after 28 days...................... 40 MPa
10.2.3. Bona 102.3. Water
Boza 3a cipasmamse Gerona Mopa OMTH uMcTa M Gucepa. Mixing water for concrete shall be clean and clear, Water
Bopa e cme HMaTH WITETHE cacTojke 3a GETOH Kao MITO cy: shall not contain any substances harmful for concrete, such
CYMIOpHA,  XJIOPOBOJOHMYHA, YIJeHA M XYMYyCHa as: sulphuric, hydrochloric, carbonic and humus acids,
KHMCENHHA, XJIOpUIH, cyndaTH Mar€e3ujymMa M ci., Kao M chlorides, magnesium sulphates, etc, or waste water, Water
otnaaHe Boze. Boma ce Mopa cTamHo uenuTMBaTH M Y shall be tested constantly and fully meet the standard SRPS
cBemy 3an0BosbHTH ctanaapa CPIIC ¥ .M1.058. U.ML.058.
10.2.4. Yenuk - MOMKIAHHLIN H KOTBE 10.2.4. Steel — dowels and tie bars

lpojexktHum  pemereM  npeasueHa  je  npumeHa
MOXKIAHHKA W KOTBM, TpeMa MPOjeKTHOM JeTaky. 3a
MOKIAHUKE MW KOTBE ynotpeburu wenmk [A 240/360.
Hysxuna  u  nmpeunuu  apmarype, Te  myxuHA
H30MI0Batba-NpemMasa, aara je y aeramy y npojexty. Kopne
33 OcHrypawe oaropapajyher nonokaja MoskmaHMka M
KOTBM Yy UEMEHT OETOHCKMM KOJIOBO3HHM  [ulovamMa
usrpalyjy ce 0 3aBapeHe MpexacTe apMaType [pPedHHKa
HKHULE 6 MM. Y Cilyuajy 1a ce paiy ca CaBpeMEHOM OIMPEMOM
33 U3pajly LEMEHT DETOHCKHX KOJIOBO3a, IJIE C& MOMKIAHNLIH
YTHCKY]Y y cBex OeToH, HMje noTpeOHa u3spana OBHX
KOPIIH,

ApMaTypHe Mpere M IHIIKE 38 MOMIAHHKE H KOTBE Mopajy
Cce TPAHCMIOPTORATH M YCKIAMUIITHTH MPEMa NPOMHcHMa 3a
Geton u apmupanu Oeton. Keanuter yenka ce ucnuryje
npemMa nponucHMa 3a OGeToH U apMupaHH OETOH M mpema
onrosapajyhum cranmapamuma,

The designed solution foresees the application of dowels
and tie bars, according to design details. For dowels and tie
bars, GA 240/360 steel shall be used. Lengths and
diameters of reinforcing steel, and the length of insulation —
coating, are given in design details. Baskets for fixing
dowels and tie bars in proper positions in cement-concrete
pavement decks shall be made of welded mesh
reinforcement, wire diameter 6 mm. If a modemn equipment
for the construction of cement-concrete pavements is used,
where dowels are inserted into fresh concrete, such baskets
are not needed.

Mesh reinforcement and reinforcing bars for dowels and tie
bars shall be transported and stored in compliance with
regulations for plain and reinforced concrete. The grade of
steel shall be checked according to regulations for plain and
reinforced concrete and relevant standards.
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10.2.5.

10.2.6.

10.2.7.

Xemujcku fonauu OeroHa

Kon npunpemama OeroHa mory ce ynmorpeOWTH A0JALM
OeToHy 3a MnNacTHOMIMpAIEE, ACPHCAILE WM OCHIYpame
ApYrHX 0coOMHA KOjeé 34l0BO/BABA]Y YC/IOBE KBAIMTETA
cxonHo CPTIC ¥.M1.035 u omobpery Hau30pHOr opraHa.
[Ipe npunpeme GeToHa ca A0AAUMMA, MOPA CE MPOBEPHTH
Jla v nojarax oarosapa HaMedd, npema CPIIC ¥V M1.037
1 CPIIC ¥.M1.035. Ha y3opunma GeToHa CHIpaB/LEHOr ca
JonanHmMa HCIHTATH:

—  XEMHjCKe H (PMINYKO-XEMH]CKe 0coOuHE;
—  YTHMUA] 0JIATAKA HA KOPO3H]Y HYeNHKa y OeToHy,

—  yTHUAj I0ATaKa Ha 0cOOMHE OUBpCTONOr HETOHA,

Honauu GeToHy MOpajy ce CTATHO KOHTPOJHCATH NPaTHTH
CTATHOCT BUX0BOT kBanutera, cxoano CPIIC ¥V M1.035.

Cra ucnmtupama Mopajy OuTH 00aB/beHa Ha 3a0BOJbCTBO
HA/I30PHOT Opraua, a pe3yNTaTH MCTHX MOJHETH HaI30PHOM
OpraHy Ha 000pete.

Matepujanu 3a cnojHuLe

3a ucIyHy cacTaBaka MOTY Ce YIOTPeOMTH yMeuM M mace
3a 3QIHBAE. YMELUM y NPOCTOPHUM CACTABLMMA HE CMEjy
CMpeyaBaTH HeTe3ame DETOHCKUX KOJOBO3HMX TToua, a
HCTOBPEMEHO MOpajy OMTH TOJMKO KpyTH, Oa CE He
uzobnuue npu 30ujamy OeroHa. Oum me cmejy OWTH
PACTOIUBMBH Y BOJM, HWTH YNHJaTH BOMY M3 CBEMer
GetoHa. YMelM 0/1 MeKOr ApBeTa Mopajy OHTH - y ciyuajy
NPUMEHE-NPABUNHUX MBHLIA, 03 YBOPOBA M pPAaBHHM TE
oaropapajyhe samruhend. VKkomMKo ce y NPHEHIHHM
cacTaBUMMa MNpEefBM/M YIPAlHkd AOHHX YMETaKa, OHM
MOpajy OMTH O MOTOAHOI HETPOLIHOT MaTepHjana no
NpaBuTy zamTHReHOr MeKor JApBETA HIH ITACTHKE - H
oaroeapajyher ofnuka, 1a ce koa yrpahueama Getona He
uzobnmue Maca 3a 3anMBame cacTaBaka Mopa fAa je
enactiyHa M ga aoopo npujama 3a Geron. Ona Mmopa y
CBEMY Ja OJroBapa CTAHIApAYy 3a MAce 3a 3alIMBabe
carapaka OeToHckux komoeoza, CPIIC V.M3.095.3a
NPETXOJHH NpeMas crpaHa cacTaBaka u3mehy nnoua u
MBHUHE Tpace Tpeba ynoTpeOHTH BeOMa TEuHA CpEACTBA
KOja ce MOrY pasMasHBaTH y BPJIO TAHKHM CJIOjEBMMA.

Marepujanu 3a oGpajy nospimse

3a 3aWITHTY, HEry M HMIPETHAUM]y MOBPIIMHE LEMEHT
feTOHCKOT KONOBO3a MOy C€ YNOTPeOMTH XeMHjcka
3amTHTHA  cpeicTRa.  Hawecenu MM 3ammuTorHO
CpeacTBa Mopa e(MKacHo NenoBaTH HajMarke 7 JaHa, a ja
MIPH TOME HY Y HEMY HE PEMETH MPOLIEC BE3MBAI:A LIEMEHTA
H HEMa LITETHHX (PH3MYKHX YTHLAJA HA MOBPIIHHY GeTOHA.

10.25.

10.2.6.

10.2.7.

Chemical Admixtures for Concrete

When preparing concrete, it is allowed to use plasticizers,
air-entrainers, or admixtures giving other properties that
meet the quality requirements set out in SRPS U.M1.035,
subject to the approval of the Engineer. Before preparing
concrete with admixtures, it is necessary to check whether
the admixture meets its purpose, according to SRPS
UMIL.037 and SRPS U.MI1.035. Specimens of concrete
prepared with admixtures shall be tested for:

—  Chemical and physical/chemical properties

— Impact of admixtures on the corrosion of steel in
concrete

— Impact of admixtures on properties of hardened
concrete.

Admixtures to concrete shall be controlled regularly, with
the constancy of their quality monitored in compliance with
SRPS U.M1.035.

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

Materials for Joints

Fillers and sealants may be used to fill joints. Fillers in
expansion joints shall not prevent the extension of concrete
pavement slabs, but shall be rigid enough not to lose their
form during compaction of concrete. They shall not be
water soluble, nor absorb water from fresh concrete. Fillers
made of soft wood , if used, shall be of regular edge, knot-
free. flat, and properly protected. If control joints are
foreseen with bottom fillers, they shall be made of suitable
non-friable material, protected soft wood or plastics usually,
and of appropriate shape, so as not to lose their form during
the placement of concrete. Sealants shall be elastic and
adhere well to concrete. They shall fully comply with the
standards for joint sealants for concrete pavements, SRPS
U.M3.095. As primer for the sides of joints between the
slab and the edge strip, very liquid agents shall be used that
could be spread in very thin layers.

Surface Treatment Agents

Chemical protective agents may be used to protect, cure,
and impregnate the surface of cement-concrete pavement.
The applied film of a protective agent shall act effectively
for at least 7 days, without disturbing the cement setting
process in any way, and without any harmful physical
impacts on the concrete surface,
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10.3. beron 10.3. Concrete
10.3.1. Mexanunuxa cBojcTBa 10.3.1. Mechanical Properties
3a wm3paly KONOBO3ZHOr 3acTopa oOf uemeHT-OeToHa, For the construction of cement-concrete surfacing, concrete
notpedHo je u3paauTH GeTOH KOjM 3anopospasa crnenehe shall meet the following quality requirements:
3aXTEBE KBATMTETA:
= Mapka 0eTOHA ......c.ccoevvvvreereniceieenensenereeen. MHH MB 40 —  Grade of concrete ..., min MB 40
—  3aTe3ua yspcToha NpH capHjay —  Flexural tensile strength
npema CPIIC Y M1.010.......................... MHH 5.00 MPa according to SRPS UMI.010.................min 5.00 MPa
—  Mapka BOJOMpPONYCTEHBOCTH —  Water-impermeability class
npema CPIIC Y M1.015......cocvviiciceee . MHH @ 6 according to SRPS UMI.015...............mnB6
—  mapxka cMp3asara npema CPIIC ¥ M1.010......mun 200 —  Frost resistance class according to
SRPS UIML.010..c...c im0 200
—  OTNOPHOCT NPEMA JIEN0BaY CONH —  Salt resistance,
crenena owrrehenoct CPIIC Y. M1.055..............0 damage degree SRPS UMI.055.. ... 0
~  oTnopHoeT Ha xaGatse (m*/50 v *), CPTIC B.B8.075 ~  Wear resistance (cm’/50 cm %), SRPS B.B8.075
= OYROM s s R TR - Indry IS 111110 ]
= Y BRI o e s ARG 3 = Imolst. cosrremnniisnannnanza MPE3S
10.3.2. Cacras 6eTona 10.3.2. Composition of Concrete Mix

Cactae OCTOHCKE MEIIABHHC 33 LIEMCHTHO-OETOHCKE
KONMOBO3HE mioue oapelyje ce Ha TeMe/by NPETXOAHHX
WCIMTHBAKA CBEKEr M ouBpeior DetoHa ¢ npeasuheHuM
matepujanuma, 3a npensubiene ycnose rpafiema H HAMEHY
KaKO j& TO 3aXTeBaHO MpemMa NMporKcHMa 3a 6ETOH M apMUpaHH
Beron 3a kareropujy Oerona BIl Kommumme cacrojaka
DETOHCKE MelABHHE W3pauyHAaBajy Ce ¥ MacaMma M ancoayTHHAM
3apeMMHaMa, a peuenTypa OeToHa HCKayje ce Y
KIHIOrpaMHMa.

Cea ucnuTuBata Mopajy OuTH 00ap/beHa Ha 3al0BO/ECTBO
HAJ30PHOT OPraHa, a pe3y/Irarti HCTHX NMOJHETH HAT30PHOM
Opray Ha ofo0perse.

Hecmunge maree 00 0.25 mm

YKymnHa KOMH4MHA 1IEMEHTA M 3pHa arperata Mamux o 0.25
mMm e cMe Our Marsa 071350 kr/v® yrpalieror Getoua.

Konuyuna sode u konzucmeHyiga

Konuunna Bofie M KOH3WCTEHUM|a cBEsker OeToHa Mopa ce
O/IPE/IMTH MPEMa NPONUcHMa 3a OCTOH M apmupaHH GeroH
TAKO 11a je PpacroyoMBUM cpeictBuMa omorylieHo nako
yrpahupare M nobpo 30ujarke OeToHA M MOCTM3AME
NPOTIMCAHMX CBOjCTaBA CBEKer M ouBpenor Oerona Hajseha
BPE/IHOCT BOJIOLEMEHTHOT (pakTopa (0/IHOCA ROJIE M LIEMEHTA)
32 LIEMEHTHO OeTOHCKE KoJIoBo3HE mnoye je 0.50.

The composition of concrete mix for cement-concrete
pavement slabs shall be determined based on pre-tests of
fresh and hardened concrete with specified materials, for
specified conditions of construction, and project purpose, as
set out in the regulations for plain and reinforced concrete
for B-II category. The amounts of concrete mix components
shall be computed in mass and absolute volumes, and the
mix formula shall be expressed in kg.

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

Particles smaller than 0.25 mm

Total amount of cement and aggregate grains smaller than 0.25
mm shall not be less than 350 kg/m’ of placed concrete.

Amount of Water and Consistency

The amount of water and consistency of fresh concrete shall
be determined according to the regulations for plain and
reinforced concrete so as to ensure easy placement and good
compaction of concrete, achieving specified properties in
fresh and hardened concrete, while applying available tools
and equipment. The highest value of water-cement ratio for
cement —concrete pavement slabs shall be (0.50.
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Kommuna muxponopa

10.4.

10.5.

betonn 3a uemeHTHO GETOHCKe KOMOBO3E Mopajy OMTH
acpupaHy 300 H3OKEHOCTH [ENOBaly Mpasa H COJH.
Komuuuua yeydeHor Bazmyxa y ceesmeM OeTOHY /nipema
CPTIC ¥Y.M1.031/ 1peba na usHocH 3-5%.

Ilpouseoama GetoHa

BeTOHCKe MemaBuHe 32 LEMEHT-0ETOHCKH KOIIOBO3, MOPajy
ce mpousBoaMTH Y (adpukama OeToHa Koje y norneay
OnpeMe M TMOCTYNKA pajia MOpajy HCIYEaBaTH yCioBe
yrephene craiaapmum CPIIC ¥V .M1.050; CPIIC V.M1.051
u CPIIC Y.M1.052, omsocHo jna umajy obesdeheny
CMOCOOHOCT TAYHOI J03MParka KOMIOHeHaTa OeTOHCKMX
MEIIABHHA, XOMOTEHH3Hpawe OETOHCKMX MEIaBHHA M
mewame npenpuhedor Opoja mapku Yy jeaMHMUAMa
BPEMEHA V3 MOCTH3akhe [J03BOJBEHE TONEPaHLMjE canpikaja
mMace ceake (paxkumje u yKyNHe KOoJHuHHe arperara + 3%,
pauyHaTo 01 YKYNHe 3axTeBaHe mace arperata. Canpikaj
uemeHTa mopa OMTH y rpaHuuama +2% 3axteBaHe mace.
Canpsiaj Boae + 2% 0J1 3aXTeBaHe Mace WIH 3alpeMUHe.
Canpaiaj ceakor foaartka = 3% o1 3axTeBane mace.

Ussohewe panosa

10.5.1. Konrpona npousBoame OeToHa

3a Oeron kareropuje b.II cea wcnurupama OcroHa y
(habpukama GetoHa Tpeba CHPOBOAMTH y CBEMY CXOHO
crangapay CPIIC Y.M1.051 y3 obesbeheme notpebuor
kanauurera (pabpuke GetoHa u noTpedue naboparopuje 3a
npaherse pana gadpuuke npouseoame GeToHa.

CBa HcnUTHRAKA MOpajy OWTH 00aBJbeHa Ha 3a10BOBCTBO
Ha/30PHOT OpraHa, a pe3y/ITaTH HCTHX MOJHETH HAT30PHOM
opraHy Ha o00peme.

10.5.2. Tloctynak u3pane GETOHCKOT KOIOBO3a

betoH 3a uemeHTHO-DETOMCKE KONOBO3HE IUIOME MOpA Ce
yrpaljusati npema npojexty GeToHa y CKIamy ¢ MPOIHCHMA
38 0€TOH H apMUpaHH OETOH K 3aXTEBUMA OBHX TEXHHUKHX
ycnosa. Iloanora Getoxa, npe nouerka uspajge GeTOHCKOr
KONMOBO3a, mnoTpedHO je ma Oyae YMCTa, MPeTXOIHO
nonpaeLeHa M CYBa W MOANEKE Mperneay v onobpemy
HAJI30PHOT OpraHa.

10.5.3. Onnara u Konocek

beton ce yrpahyje msmehy duxcre onare koja mopa outH
OCHIypaHa ofl moMepawa y 010 KoM cMepy Kako O ce
NMoCTUrIa 3axTeBRaHa LIHpHHA, BHUCHHA H paBHOCT
LUEMEHTHOOETOHCKOI KONMOBO3a, WIH (MHMILEpOM ca
ByueHoMm (xwmsHom) onnarom, Kao ommata mory ce
ynotpebutd uenuk u GeToH (Hnp.yHanpen wu3pabiena
LIeMEHTHO-DETOHCKA HBMYHA Tpaka).

10.4.

10.5.

10.5.1.

10.5.2.

10.5.3.

Quantity of Micro-Pores

Concretes for cement-concrete pavements shall be aerated
due to their exposure to frost and salt. The amount of
entrained air in fresh concrete (according to SRPS
U.M1.031) shall be 3-5%..

Production of Concrete

Concrete mix for cement-concrete pavement shall be
produced in concrete plants that, regarding equipment and
work procedures, shall meet requirements set out in SRPS
U.M1.050; SRPS UMI1.051, and SRPS UMIL.052, ie.
have the capacity to accurately batch concrete mix
components in a foreseen number of batches per unit of
time, while achieving allowed tolerances for the content of
mss of each fraction and total amount of aggregate + 3%,
calculated from the total mass of required aggregate. The
content of cement shall be within the limit of +2% of
required mass. The content of water + 2% of required mass
or volume. The content of each admixture + 3% of required
mass.

Execution of Works

Concrete Production Control

For B-II concrete, all tests of concrete in concrete plants
shall be conducted fully in accordance with SRPS
U.M1.051, while achieving the required capacity of
concrete plant and laboratory for monitoring work on the
plant-based production of concrete.

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

Concrete Pavement Construction Procedure

Concrete for cement-concrete pavement slabs shall be cast
according to the concrete design, in compliance with the
regulations for plain and reinforced concrete and the
requirements of these Technical Specifications. Before the
commencement of works, the underlying surface shall be
completely clean, previously repaired, and dry and subject
to the inspection and approval by the Engineer.

Formwork and Track

Concrete shall be placed between fixed formwork that need
to be secured against displacement in any direction, in order
to achieve the required width, height, and evenness of
cement-concrete pavement, or with a paver with hauled
slip-forms. As forms, steel and concrete (e.g. a previously
constructed cement-concrete edge strip) may be used.
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Cpaka onnata Mmopa ce MnpeMasatd oxarosapajyhum
CpeJcTBHMA 33 OflBajame, M TO mpema yrpahupama GeToHa.
Onnary W LWMHE KOje KOPHMCTE MaluMHe 3a 30Hjamke
paBHAaKBE M MOBPIIMHE MO KojuMa ce kpeliy mammHe 3a
yrpamwsy Koje HMcy BoljeHe mHama, wmopajy Owtu
crabunHe M yMcTe Kako OM OMila OCHrypaHa 3axTeBaHa
BHCHHA H PABHOCT LIEMEHTHO-0ETOHCKOT KOTIOBO34.

10.5.4. Tpancnopr betona

BeToH ce Mopa TpaHCHOPTOBATH A0 MecTa yrpaljuBama Ha
Ha4YHMH W MOJ YCIOBHMA KOJM CIpe4aBajy Cerperauujy M
cymemne 0ETOHA Kap W MPOMEHE Y CACTABY M CBOjCTBMMA
teToHa.

10.5.5. ¥Yrpama GetoHa 1 apMarype

10.5.6.

Hanomwemse DeToHa MOMKE NOYETH Kall je MecTo yrpaljiBama
(mojutora, orviara, uta.) ypaljeHo y cBeMy mpeMa NpojeKTy
KOHCTpYKUMje U npojexty Oerona. 3a uemeHTHO OETOHCKE
KO/OBO3€ pasacTHpame Kao M yrpaljuBame OeroHa Tpeba
BPLIMTH MAMUHCKU. KOTBE M MOMIAHMKE MONOKMTH Ha
KOpIIE Npe MoYeTKa HAHOIICH:a DeTOHA, NpeMa MpojeKTHOM
JIETa/by, YKONMKO €€ pajM ¢a TaKBOM TEXHOIOTHjOM
uipajge. YKonuko ce nak OeToH paaM ca CaBpeMEHOM
OMPEMOM MOMIAHULM CE MOCTAB/BAJY ¥ TOKY HAHOIICH:A
0eTOHA YTHCKHBAKEM Y CBEK OETOH.

beron ce mMopa Ha LENOj NMOBPIIMHM M LENOj AeOBHHH
OeToHCKOr cnoja  30MjaTH  MOTOYHO M paBHOMEPHO
MalllMHaMa Koje Jenyjy LeloM WHPHHOM yrpaluBaHe Tpake
W uHjH X0 Mopa OHTH yjeaHaveH U HenpekwiaH. [Totpeban
Opoj nmpenasa GMHUIIEPOM WM BMOPALMOHOM JACKOM H
nepsudpatopuma oapelyje ce Ha npoGHOM nosmy. Ykonuko
CE HE MOCTIKE PABHOCT W YjenHaueHocT OeToHa Ha
NOBPIIMHA OETOHCKOT Cl0ja, HA THM MECTHMa Ce THOBO
HAHOCH J0aTHA KonMuHHama OetoHa W 30Mja joaaTHUM
npenasom (GUHHINEpa WK ApyruM cpeactBom. Jonasarme
LIEMEHTA, BOJIE W/IM MaiTepa Huje no3BosbeHo. [loTnyHo

yrpahHBame LEMEHTHO-0ETOHCKHX KOMOBO3HMX  IUI0HA
MOpa Ce 3aBPIIMTH:

—  MpH TONJOM H CYBOM BPEMEHY 34 ............. MAKc. 2 cata
~  [pM XJIAIHOM M BIIZYKHOM BPEMEHY 34 ..., Makc 3 cara

nocne noyeTka npunpeme Getona y dadpuum GetoHa.

3a 3aepiuHy o0paly KOJNOBO3HE MOBPIIMHE MOpajy ce
ynoTpeOuTH BUOpALMOHE MIAIHIHLE Koje cy BoleHe Kkoco
WM YCTIPaBHO C OCOM NYTa M JIE/Yjy Ha Ly LIHPHHY
TPAKe LEMEHTHO-OETOHCKOT KOJIOBO3a,

BeToHnpame NpH HUCKHM H BHCOKMM TEMIEpaTypaMa

AKo ce DeTOHHMpaHe BPIIH NPH CHOJBHUM TEMIepaTypama
ucnon +5°C u n3nan +30°C 1peba ocurypatm mocefHe
mepe u3sohema OeTOHCKMX pamoBa y  nmoceOHMM
NPUIHKAMA, NpeMa MpornucHMa 3a OeTOH M apMMpaHu
Geron. Temneparypa GetoHa Ha MecTy yrpaljiBama He cme
oMTH:

—  Hwka on +10°C xoa Temenparype

BAZIYXA OKO ..o a9

10.5.4.

10.5.5.

10.5.6.

Every formwork shall be coated with appropriate release
agents, according to concrete casting. Formwork and rails to
be used by compaction and levelling machines, and surfaces
used by concrete casting machines that are not rail-guided,
shall be stable and clean in order to ensure the required
height and evenness of cement-concrete pavement.

Transport of Concrete

Concrete shall be transported to the place of casting in a
way and under conditions that prevent any segregation and
drying of concrete, as well as any changes in the
composition and properties of concrete.

Placement of Concrete and Reinforcing Steel

The placement of concrete may start when the place of
concreting (underlying surface, formwork, etc) are
prepared in full compliance with the structural and concrete
designs. For cement-concrete pavements, concrete shall be
spread and cast mechanically. Tie bars and dowels shall be
placed on baskets before the casting of concrete, according
to design details, if such work technology is applied. If
concrete is constructed with state-of-the-art equipment,
dowels shall be inserted in fresh concrete during its
placement.

Concrete shall be compacted over the entire surface and in
full thickness of layer completely and uniformly, using
machines that act in full width of the placed strip, and run
uniformly and uninterruptedly. The needed number of runs
with a paver, or vibratory board and vibrators, shall be
determined on a trial bay. If evenness and uniformity of
concrete on the surface are not achieved, on such placed
concrete shall be added and compacted in an additional run
of paver, or by other means. Any addition of cement, water,
or mortar is not allowed. The entire placement of cement-
concrete pavement slabs shall be completed:

— Inwarm and dry weather, in _...................max 2 hours
—  In cold and moist weather, in ....................max 3 hours
from the commencement of concrete preparation in the

concrete plant.

For the finishing of pavement, vibratory floats shall be used,
so that they are guided diagonally or normally to the road
centre line and act in the full width of the strip of cement-
concrete pavement.

Concreting at Low and High Temperatures

If concreting is done at temperatures below +5°C and
above +30°C, special measures for the execution of
concrete works under special conditions shall be taken,
according to the regulations for plain and reinforced
concrete. The temperature of concrete at the place of casting
shall not be:

—  Lower than +10°C at air temperature
T e O ——— s 0°C
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10.5.7.

10.5.8.

10.5.9.

10.5.10.

10.5.11.

Hipka 01 +20°C koa Temneparype

BERINREMETION i oo oot s tiaas b s S m G
—  suwa o1 +30°C kox Temneparype
BAGIYXA PRI, oo Simnai it i 1 25%C

[pexnyn BeToHupasa

Ceaku npexuzs y pagy mopa OuTH npeasuien mmaHoM
GeToHMpara y mpojekTy 0eToHa W Mopa ce MOKIanarH ¢
JIOBPLIEH:EM jE[HOr N0Jba KaKo Ou Ouno Moryhe w3pamnmu
TEXHHUKH oarosapajyhy cnojHHLY V HEMEHTHO-0ETOHCKOM
KONOBO3Y.

M3pana npusnHe cnojHuLe

Kon npuBMaHux cmojuuua ©eToH Mopa uMaTH HcTa
CBOJCTBA M KBANMTET KA0 W HA OCTAIMM JC/IOBMMA
ueMeHTHO OeToHcKe Konoeo3He ruiove. [loctynak wspane
CMOjHULA MOpa OCHIYpaTH Ja pa3pe3 CHOjHHLA MMa
onpehene mepe. IlpuBhame crojHHue Mopajy 6uTH

NpPaBOBPEMCHO H3pe3aHe Kaxo mememo-ﬁeroucxc
KONOBO3HE muioue He ©OH 300r ckymbama OeroHa
HEKOHTpPOIHCAHD Henyuane,

W3pana pajiHe - NnpUTHCHYTE CIOjHHLE

Koa nputucHyTHX cnojHuua OeToH MOpa MMarH ucTa
CBOJCTBA M KBATMTET KA0 H HA OCTATMM JE/IOBMMA EMEHTHO-
Oetoncke KkonoosHe moue. locTynak uspage cnojuuua
MOpa OCHIYpaTH lia paspes chojHMuUA MMa oapelene mepe.
[lpuTHcHyTE CnojHuLe MOTy OHTH KOHCTPYKTHEHE U paliHe,
Ko npHTHCHYTHX criojHuLa Tpeda BEpTHKANHY NOBPLIHHY
(3u1) ouspcrnor OGeToHa 100pO HATONMMTH NPETXOIHUM
npemasuma. IToTpebHa KOMHYHMHA TOT CPEACTBA 3aBHCH Ol
ICTOBE BUCKO3HOCTH M noposutera Getona. Ha ocymenn
NPETXOJIHKH Npemas TpeGa Mpe HATABKA PANOBA HAHETH
npemas y komaunsu o /1.0-1.5/ kr/v’.

Pesame 1 3annparbe crojuuia

Maiumte 3a pesame 3ape3a W paspeza MOpajy OCHIypaTH
PaBHO ype3HBake Ca OLITPHM HBHLAMA, [Ipe MClymbaBamka
#UbeDOBH M paspesd mopajy OutH cyem u ousminhenn. 3a
umnherse MOpajy ce npuMeHHTH ojroapajyhe uetke, a no
noTpeOH  KOMNPHUMOBAHM  Ba3/yX. 3HIOBH  paspesa
npeMasyj]y ce npBO NPeTXOAHWM Mpemazom. Maca 3a
3a/IMBAE CE YHOCH Yy paspe3e MOTOAHHM ClpaBaMa, a
pa3spe3n HCIyH:aRa)y NOTNYHO J0 MOBPIIMHE, N0 noTpetu 1
Ca BHILIE JAONYH-aBaH:a,

Hera u 3awmira Setona

LlementHO-0eTOHCKH KOMOBO3 MOpAa CE Kako 3a BpeMe
yrpahuparba GeTOHA TAKO W MOC/E M3rPALILE 3AUTHTHTH H
OpmicbuBo Heropati. Herosame OeTOHA MOpa Ce 3anoveTn
0OMax NOCNe 3aBplieHe MNOBpIIHMHCKE o0pane CBeMer
yrpahenor ©eroHa. 3a wmery yrpaeHor cBexer wu
ouspwhasajyhier GeToHa MOXe Ce MNPUMEHHTH BIAMKEHE
(Npckawe MIM  BIaKCHE npeko  oaroeapajyjyhux
Marepujana Ha NOBpIWMHM GETOHA - jyTe MIM acype) wim
oarosapajyha Texyha XeMHjcKa 3a10THTHA CPEJICTBA,

10.5.7.

10.5.8.

10.5.9.

10.5.10.

10.5.11.

Lower than +20°C at air temperature

1R S e e .. .
—  Higher than +30°C at air temperature

ADOVE .o, $25°C
Interrupted Concreting

Every interruption in work shall be foreseen with the
concreting plan in the concrete design, and shall match with
the completion of one bay, in order to ensure the
construction of a technically adequate joint in cement-
concrete pavement.

Construction of Control Joints

At control joints, concrete shall have the same properties
and quality as on other parts of the cement-concrete
pavement slab. The procedure for construction of joints
shall ensure that joint grooves are of specified dimensions.
Control joints shall be duly cut, in order to prevent an
uncontrollable cracking of cement-concrete pavement slab
due to contraction of concrete.

Construction of Construction-Contraction Joints

At contraction joints, concrete shall have the same
properties and quality as on other parts of the cement-
concrete pavement slab. The procedure for construction of
joints shall ensure that joint grooves are of specified
dimensions. Contraction joints may be structural and
construction joints. In contraction joints, the vertical surface
(side) of hardened concrete shall be permeated well with
primers. The amount of that agent shall depend on its
viscosity and the porosity of concrete. Before resuming
works, a finish coat shall be applied over the dried coat of
primer, in the amount of /1.0-1.5/ kg/m”.

Cutting and Sealing of Joints

Machines for notching and cutting shall ensure a straight cut
with sharp edges. Before filling, grooves and cuts shall be
dried and cleaned. Appropriate brushes, and compressed air
if needed, shall be used for cleaning. Sides of cuts shall be
primed first. Sealant shall be filled into cuts with
appropriate tools, filling them up to the surface, and with
additional re-fills if needed.

Curing and Protection of Concrete

Cement-concrete pavement shall be protected and carefully
cured during and after the placement of concrete. Curing
shall start immediately after performed surface finishing of
freshly cast concrete. For curing fresh and hardening
concrete, moistening may be used (spraying or moistening
over proper materials on the concrete surface - jute or bass)
or appropriate protective liquid chemicals.
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XeMHjCKHM 3alUTHTHHM CPEICTBOM MOPAa C& PABHOMEPHO
TMONPCKaTH MOBPIIHHA npeko OCYIIEHUX
LEMEHTHO-0ETOHCKMX  KOMOBO3HMX IUI0MA Tako Ja ce
MOCTHTHE PABHOMEPHOCT (PHIIMa (3aTBOPEHOCT MOBPLIHHE).
LlemeHTHO-0ETOHCKM KOZOBO3 MOpa C€ OJMax Mocie
Yrpamrme 3alTHTHTH HHCKMM TNOKPETHHM  3allTHTHHM
KpOoBOBMMA cBeTIHMX ©0ja KOjM cy ca CBUX CTpaHa
3aTBOPEHH Y Tpajary ofi HajMame 6 h. Bnakemem ce Mopa
OIP/KABATH MOKPA 1i€Na MOBPIUMHA LEMEHTHO-0ETOHCKOT
KOMOBO3a HajMame 7 jlaHa WM J0K OSTOH HE MOCTMIHE
60% npeneuhene mapke Gerona. [TokpusauuMa (01 ciame
WIM JIpYIHX MaTepujana) Mopa ce ChpedutH 0p3o
pacxnahupame Mnagor GeToHa 10K OETOH He NOCTHIHE
Hajmamse 50% nponucaxe uspcrohe.

Hmnpernauuja

3a samrury OeroHa O JenoBama CONM  MOBPIIMHA
LEMEHTHO-OCTOHCKMX ~ KONIOBO3HMX — IJIOYa MOME  Ce
HMMIPErHHCATH OArOBapajyluM cpeacTeuMa. Edukacnoct
MMIIPErHALM|CKOr CPE/ICTRA MOpPA Ce NPETXOOHO HCIUTATH
M IOKa3aTH.

CBa McnuTHRaa MOpajy OMTH 00aBJbeHa Ha 3aI10BOBCTBO
HaA30PHOr OpraHa, a PE3YNTATH HCTHX NOAHETH HaI30PHOM
opraHy Ha ogoOpemse.

[Tymrrame konoeo3a y caofpahaj

BeToHCcKH KONOBO3 MOIKC CC KOpPHCTHTH 3a IpaHIHIIHH
caobpahaj xan OetoH mocTHrHe Hajmame 70% 3axTeBaHe
Mapke OETOHA ¢ THM Ja NOIEKE NPETXOAHOM 0J00pemy
01 cTpaHe HamopHor opraHa, [lemeHTHO-OeTOHCKH
KOMOBO3 Mpenaje ce caobpahajy HakoH 28 pana on jaua
3aBpIIETKA MOCNEMILE TUIOYE HA [EOHHUM WIH paHHje,
YKO/IMKO CY MOCTHIHYTe TpaseHe uspctofic feToHa npema
NPOJEKTY, @ CXOJHO NPETXOJHOM 000peHYy O/l CTpaHe
HAI30pHOr opraHa. betom mopa nocruhu mpojextoBany
yspcrohy 10 HacTynama Mpaseea.

KonTpona ksanurera

Koutpony kpanurera BpmutH y ceemy npema CPIIC Y.
E3.020 Tauka 8.

Csa HCMTHBAKa MOpajy OuTH 00aB/kEHA HA 3a10BOJECTRO
HaJI30pPHOI" OPraHa, a PE3YITaTH UCTHX HOHETH HA30PHOM
oprany Ha oso0pemse.

PaBHOCT, BUCHHA U npapan

Jlo3po/beHa OJCTYMama TNMOBPUIMHE LEMEHT OeTOHCKOr
KOJIOBO3a 01 PABHOCTH NPOjeKTOBAHE BUCHHE H MPaBlia Ha
010 KoM MecTy Ha Ko/loBo3y Tpeda 1a Oyay y cnenehum
rpaHMuaMa;

= PABHOUE i:iviscuivsss i snns s seosiis sabesteeeetidbasdubs i iien - 5 EF MM
= BHCHMHA....ociucnmmmnniinhmmeree o o S rny
= TIPHBALL. s onvissinass s sssstmessiiantbbties it sl S o 3 (1NN

10.5.12.

10.5.13.

10.6.

10.7.

A protective chemical agent shall be uniformly sprayed on
surfaces over dried cement-concrete pavement slabs, in
order to achieve a uniform film (closed surface). Cement-
concrete pavement shall be protected immediately after
construction with low, mobile protective ‘roofs’ of a light
colour, closed on all sides, for at least 6 hours. The entire
surface of cement-concrete pavement shall be kept moist for
at least 7 days or until the concrete reaches 60% of the
specified class. Covers (made of straw or other materials)
shall be used to prevent rapid drying of young concrete,
until it reaches at least 50% of specified strength.

Impregnation

For the protection of concrete against the action of salt, the
surface of cement-concrete pavement slabs may be
impregnated with appropriate agents. The efficiency of an
impregnating agent shall be pre-tested and verified.

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

Opening to Traffic

Concrete pavement may be used for on-site traffic when
concrete reaches at least 70% of its specified class subject to
the prior approval of the Engineer. Cement-concrete
pavement shall be opened to traffic after 28 days from the
date of completion of last slab on the section, or earlier if
the strength of concrete specified in the design is reached
subject to the prior approval of the Engineer. Concrete shall
reach the designed frost resistance.

Quality Control

The control of quality shall be performed fully in
compliance with SRPS U. E3.020, Section 8.

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

Evenness, Height, and Direction

The allowed variations of the surface of cement-concrete
pavement from the evenness of designed height and
direction in any place on the pavement shall be within the
following limits:

= EWENESS i e vakssemee eeemeren, SEETYARNL
A Heoht s A0 mm
= BIECHON v s i s B0 mm
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10.8.

Oxnctyname y norneny paBHoct oapelyje ce pasmayom
ayxuHe 4 M y Ouno koM nioxkajy neree. Jlo3Bos/keHO
OJICTYNakE NOBPUIMHE LIEMEHTHO-0ETOHCKOT KOMOBO3a HH
Y KOM MOrieay HE CMejy Mpoy3pOKOBaTH [IpHMETHE
HEPABHHHE Ka0 HH 3a0CTajaike TEYHOCTH HAa KOJOBO3Y.

O6pauyn 1 nnahame u3BpLICHOT pana

W3Bpmeny paj, NpeTxXoiHO NPHUMIBEH O HAA30PHOD
oprasa ce obpauyHasa y M. Ako cy oacrynama seha on
ZIO3BOJBEHHX OBHX YCMOBHMMA, M3eohau je myskaH 1a 0 cBoM
TPOIIKY H3BpuM Baljere HEeKBANMTECTHHX MORPLIMHA M
H3rPajii HOB, KBATHTETaH GETOHCKH KONOBO3, NPEMA OBHM
YCIOBHMA,

Msepuienn u npetxoano ofpauyHar pag ce nnaha no
JENMHHYHIM LIEHAMA U3 YTOBOpa 33 M.

10.8.

Variations in evenness shall be determined with a straight
edge, 4 m long, in any position. Allowed variations of the
surface of cement-concrete pavement shall not cause any
noticeable uneven spots, or accumulation of liquids on the
pavement.

Calculation and Payment of Executed Works

The executed work, previously accepted by the Engineer,
shall be calculated in m’. If variations are greater than
allowed in these specifications, the Contractor shall, at his
own expense, remove the surfaces of poor quality and
construct a new, good concrete pavement, according to
these specifications.

Executed and previously calculated work shall be paid at
unit prices from the contract given per m?,
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11.1. TloTnOpHH M MOTHOPHO-00JI0KHM 3HI0BH

11.1.1

HMckon Temesba 3a u3pazy NOTIOPHE KOHCTPYKLMjE

Onuc nosuumje

[Mosuumja obGyxeara uckon caMmoHukior Tna 3-he u 4-te
KaTeropMje, pyuHy MIM MAlIMHCKH, [0 MPOLEHTY
yrepheHoM y npojexTy.

Hckon 00aBuTH npema JMMEHZHjaMA JATHM Y NPOJEKTY.
Hybuna wuckona je nara npojektom. OHa Moxe OUTH
pasnnunta o 0 g0 6 M'. Tlocne uckonmane ay6HHE O
1,00 ', notpe6no je noarpahusatm mckomamy jamy.
Bpery moarpage u  Texmomorwjy  noarpahupama
npeanoxuhe Hipohau panmosa, npema onpemu KojoM
pacnoname H TEXHOMOTHjM Kojy je ycmomo. Hamsopmu
oprad Tpeba na ma carnacHOCT Ha u3alpaHy BpeTy
NOArpaje M TeXHonorujy noarpahusama. [Noarpaljusame
Tpeba OMTH Tako Ja OCHIypa TeMme/bHY jamy 1a OcTaHe
crabuiiHa, Kako 3a BPeMe HCKOTA, TAKO H 33 BPEME H3paje
TeMe/pa NOTNOpHE KOHCTpyKuMje. Meto Tako Heonxoano
j€ na TepeH OKO TeMe/bHE jaMe ocTaHe crafuia 3a cBe
BpEMC H3pale TEME ba.

Kon Tpakactux Temesba uckon ce Tpeba obasutn y
Kamragama, uuja je QyxuHa oapehena npojextom uim on
Hanzopuor opraua.

IMopen wckoma, nosuumja obyxeata oadauupame
uckomanor Tna 2-3 M'ox TememHe jame, yroBap
HCKOMAHOT TNa Y TPAHCNOPTHA CPECTRA, PYYHO MM
MAIMHCKW W TPAHCTIOPT 10 JeNoHMje, npeasuijese
npojekToM 1w onpehene on crpane HamsopHor opraxa.
Ha Mecty IemoHuje TI0 MCTOBADHPTH KHMOBAMEM M
pﬂCl'[:IaHHPﬂTH ra py4yHoO HJIH MallHHCKH.

Y KOJIMKO CE& Yy TeME/bHOj jaMH M0jaBH NO3EMHA BoNa
norpebHo je WY UpnuTH oaroeapajyhuM myHnama.
Boautu payyHa a ce UPIUBEEM BOJE HE H3a30Be
cyo3uja BEPTHKANHHX M XOPM3OHTAIHHX CTpaHa
TEMEJBHE jaMe.

Osa nosuumja 00yXpaTa ¥ HCKOI Y TIPOBJIANKEHOM Ty,

3a obap/bame Mckona Teme/bHe jame y Ty 3-he u 4-Te,
KATETOPHjE, Y KOJIMKO CE PaaM PY4HO, HEOMXOAaH je
py4uHu anat 3a obaB/bamke MCKOMA M TO : KPaMIl, auios,
nonara, py4Ha KoJIHLa, HTA,

VY Konuko ce paaM MamMHCKH notpedHo je na Msmohau
pajoBa noceayje pOBOKOMAY KanaUMTETa KOJH MOMkKe
e(huracHo 0baruTH NpeaBHlEHH HCKOT TeMe ba.

3a TpaHCMOPT HCKOMAHOr MaTepujana norTpebHo je
nocefoBaTH J0Bo/baH Opoj KamMMoHa Kunepa, koju he
HCKOMAHO TJIO MPEBECTH J0 JICNOHM]E H KMIOBATH .

11.1

Retaining and Retaining-Facing Walls

11.1.1 Excavation for Retaining Structure Foundation

Item Description

The item includes manual or machine excavation of natural
original soil of the 3™ and 4™ category per percentages
determined by the Design,

The excavation shall be done per sizes provided by the
Design. Excavation depth is provided by the Design and
may vary from 0 to 6 m'. The excavated pit shall be
timbered after the excavated depth of 1, 00 m'. The type of
timbering and timbering technology shall be proposed for
approval by the Contractor in accordance with his available
equipment and adopted technology. The Engineer shall
approve the selected timbering type and technology.
Timbering shall support foundation pit to remain stable both
during the excavation and during the execution of
supporting/ retaining structure. It is also necessary that the
terrain around the foundation pit remains stable during
execution of foundation.

Excavation for strip foundations shall be done in tunnel
liners, whose length is determined by the Design, or by the
Contractor subject to the approval of the Engineer.

Besides excavation, the item includes throwing of excavated
soil 2-3 ml from the foundation pit, either manual or
machine loading of excavated soil into transporting means
and transportation to the disposal area anticipated by the
Design or proposed by the Contractor subject to the
approval of the Engineer. The excavated soil shall be
unloaded by tipping and then spread either manually or by
machine.

In the vent of underground water in the foundation pit, the
water should be pumped out. It should be ensured that
pumping of underground water does not cause suffusion of
vertical and horizontal sides of foundation pit.

This item also includes excavation in moisture soil.

Equipment

The hand tools like pick, spade, shovel, hand-barrow, etc.,
shall be necessary for the excavation of foundation pit in
the 3™ and 4™ category soil, if done manually.

If excavation is performed by machine, the Contractor
should have excavator of the sufficient capacity to ensure
effective excavation of anticipated foundation excavation.
The sufficient quantity of tipping trucks shall be provided
for the transportation and tipping of excavated material to
the disposal area.
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IlnaHupame HCTOBApEHOT MaTeHjana Ha JETMOHMjH
00aBHTH : y KOTMKO CE Pajii PYYHO JIONATAMA, ¥ KOJTHKO
CE paii MALIMHCKH IPEjIepoM HIIH MakbuM Gynao3epom.

Mepeme

Mepere o6aBmeHOr mocna, Mekona Tiaa 3a nmotpebe
M3paje Temesba NOTNOPHE KOHCTPYKLM]E, BPIIH ce y M3
CTBAPHO W3BPIICHOT NOCMA.

[Tnaharse

IMnahame W3BpLIEHOT MOC/NA, MCKOMA TAa 3a TeMe/be
NOTNOPHE KOHCTpYKUMje, 00aBHTH y AMHapuMa no M3,
CTBapHO M3BpLIeHE Ky0aType, yTBpheHe MepeeM.

11.1.2 Betonupatse N0TNOpHE KOHCTPYKLHje
Onuc nosuumje

beronnpame nornopHe KoHCTpykumje oGaBHTH npema
JMMeH3HjamMa 3 npojexta. Beton, koju ce GeTommpame
obaerba Mopa GHTH Mapke, Kako je npojextom aato. Osa
nosuumMja 00yXBata W M3paly omiaTe npeMa norpebu
ckene, Ilpe nowerka OGeToHHpama moTpeBHo je 1a
Hanopuu opran o6asm npuMarse omnare u ckene. Opo je
HEONXOAHO Kako O ce npopepuia cTabWIHOCT OMIaTe
CKene, J1a 3a BpeMe OCTOHMpAA WIH HEMNOCPEIHO Nocie
Getonupawa ne nohe 1o nedopMmaumja umH pymema
KOHCTpYKLHje.

Marepujanu

[lotnopuy koncTpykumjy paauth ox GeroHa Mapke
npeisubjene npojektoM. BeToH Mopa BUTH cripaBiBIBe 01
KOMIMOHEHTANHHX MaTepHjaia : MHHEpAIHOr arperara,
TMECKaA, UEMEHTA, BOE H NOTPeOHUX aauTHEa DeToHY, KOjH
OAroBapajy CTamjnapaMMa 3aBofa 3a CTAaHIapIM3aLMjy
C

Crexk u ouspcam  Geton Tpebajy mnoctuhu  ycnose
KBAJIMTETE NPOMHCAHE MPOJEKTOM, HAPOUMTO YBpCTORY Ha
TIPHTHCAK H, FIe Ce TP@XKH, OTHOPHOCT Ha IEJCTBO Mpasa.

Ilpe nouetka m3paze AB KoHcTpyKumje, norpetHo je
YPaauTH MpeTXoiHy npoly 3a GeToHE KOjH ce npojeKToM
3aXTEBAjy O  PErUCTPOBCHE M AKpedHTOBaHe
OpraHH3aliije 3a OBY BPCTY mocna.

Hseohewe panosa

IlpBo je notpeGuo ypaauti onnary u ckeny. Ckeny M
ONaTy HEOMXOJHO jé YPajHTH KBATHTETHO, KAKO HeDM
npu  GeToHmpawy gomwio g0 jgedopMaumja  y
KOHCTPYKUMjH. Matepujan Koju ce npuMersyjis 3a H3paty
ckene Tpeba OuTu oa uennuHuX ueBH. Onsarta U noceGHO
Jle0 OMnuiate KojM NpHNaza BHAHOM AEmy KOHCTpYKLHje,
Tpeba Guth u3palieHa o1 KBATMTETHUX YEMHYHUX TMMOBA
HIH KBAMHTCTHHX JACKH K()je cec NnpeMasaHe
oarosapajyhum ymem, kako 6u ce gofuna riarka
NoBpiKHa OeToHa.

Manual spreading of unloaded material on the disposal
arca shall be done by shovels, or if done by machine by
grader or smaller size bulldozer.

Measuring

Measuring of works on soil excavation for the foundation
of supporting structure shall be done in m® of the works
actually performed and approved by the Engineer.

Payment

The payment for executed works on excavation for
supporting structure foundations shall be made in dinars
per m* of actual works done as determined by measuring.

11.1.2  Concreting of Retaining Structure

Item Description

Concrete works on retaining structure shall be done per
sizes provided by the Design. Concrete shall be of class as
specified by the Design. This item shall also include
execution of formworks, and if necessary scaffolding.
Prior to commencement of concrete works, the Contractor
shall submit for the inspection and approval of the
Engineer both the formworks and scaffolding to enable
checks of the stability of formworks and scaffolding to
avoid deformation and demolition of structures during, or
immediately upon completion of concrete works.

Materials

Retaining structure shall be made of concrete class as
anticipated by the Design. The concrete shall be
composed of componential materials: mineral aggregate,
sand, cement, water and necessary agents added to
concrete that correspond to the norms of the
Standardization Institute of SAM.

Fresh and hardened concrete shall fulfill quality
conditions stipulated by the Design, particularly
compressive strength, and if required, frost resistance.

Prior to execution of reinforced concrete (RC), it shall be
necessary to make concrete tests required by the Design
by registered and accredited organization for this type of
laboratory testing works and as approved by the Engineer.

Execution of Works

The formworks and scaffolding shall be executed first.
Both the formworks and scaffolding shall be executed in
good quality as to avoid structure deformation during
concreting works. The material used for execution of
scaffolding shall be steel pipes. Formworks and
particularly the scaffolding part that belongs to exposed
part of the structure shall be executed of high quality steel
sheet or high quality boards oil-coated as ensure smooth
concrete surface.



681 o 88S

Jasno npenysehe , [lyresu Cpbuje”
TexHu4kH yenosu
Iornaemwe 11: OGjexTn

Public Enterprise - Roads of Serbia
Technical Specifications
Section 11: Structures

INpenopyuyje ce na GetoH Oyle crpae/bad y GETOHCKO]
Da3sn u Ha MecTo yrpaljHBama JONPEM/ECH MHKCEPHMA,
36mnjarke GeToHa 00aB/mpaTh y cnojesuma oa 30 1o 50 um.
MOJEPHHMM  cpecTBMMa 3a  30Mjame. Texuonoruja
yrpahupawa OeToHa Mopa OMTH TakBa f1a ce, KACHH]E,
nobuje ouppean GeToH, koju He camo Tepba ja MCIyHH
npeapuheHe PUIMUKO-MEXaHHUKE KapakTepucTHKe, Beh u
CCTETCKE | paBHE M IMaTKe NOBPIIHHE, HEUCKP3aHE HBHILIE,
0e3 cerperMpaHux MecTa, HT/L

Ckeny ¥ XOpM3OHTaNIHY onnary, moryhe je yknoHuwtu
nocne 28 gaHa on OeToHMpama KOHCTPYKTHBHMX
CNEMEHATa, J0K BEPTHKAIHA Omnara Mowke OuTH
yknomweHa rnocne 10 nana.

Henocpenxo nocne obabmeHor OeTOHMpara, 3a BpeMe
npoueca ouspmwhasawa GeroHa, noTpefHO je HErosaTH
DETOH M 3AWTHTHTH ra OA TOMINTE MIM XiaaHohe,
3ABHCHO O]l FojHIler fofa Kaa ce OeTOHHpare 00aBiba.

Cnpasmame Oetona usspunt y (abpukama GeToHa ca
TEHHHCKHM JO3HPAIEM KOMIMOHEHTAIHMX MaTepujana
(MMHEpaTHH arperat, UEMEHT, Boza, nozaum). Bpeme
Mewama notpebHo je ga Oyde A0BOJBHO, Kako Ou
npousgeacH OeToH Ouo jeaHoOpazaH M YHH(pOMAaH.
Tpaucnopt Getona ox ¢abpuke 10 mecta yrpahupama
Tpeba OMTH y KaMHOHHMa MEIaTHUAMa (MMKCEpHMa) H
e cme Gutn gyxu o 60 MUHYTA.

36ujare Oetona npu yrpahusamy 00aBEATH MOTOAHUM
BMOpO cpecTBMMa JOBOJEHE CHare, Kako OM ce moduo
komnakran yrpahen OGeton. To ce nocrinke wu3bopom
suOpaumoHux cpectapa (nepeudpartopn, nnaTtBuOpaTopH,
HTJL.) HA rpaguIMILTY Y3 carnacHoet HanzopHor oprauna.

Crannapan 3a usBobere M KOHTPONY KBAIMTETAa OETHOHCKMX

[lpu m3pagu v koHTponu OETOHCKMX pajoBa MOTpeGHO je
JApxaTH ce cieneliux ctanmapaa 1 NpaBHITHHKA

- IlpapunHuk O TEXHHWYKMM YCrnoBHMa 3a OETOH M
apmupany 6etoH (Cn. nuer COPJ 6p. 11/87).

- Kowmenrap oapenaba npapunnmka 3a BAB (Cn. nuct

It is recommended that the concrete shall be made in
concrete plants and transported to the works by means of
concrete mixers. Concrete shall be compacted in layers of
30 to 50 cm by advanced compaction devices. The
technology of building in of concrete shall be such as to
ensure later hardened concrete which is to fulfill not only
anticipated physical-mechanical features, but esthetic as
well: even and smooth surfaces, even edges free from
segregated spots, etc.

The scaffolding and horizontal formworks may be
removed 28 days after concreting of structural elements,
while the vertical formworks may be removed after 10
days.

Immediately upon completion of concrete works, and
during the concrete hardening process, it is necessary to
cure and protect concrete from the heat or cold weather
depending on the season when concreting is performed.

Equipment

Concrete shall be made in concrete plants with weight-
batching of component materials (mineral aggregate,
cement, water, agents). Period of mixing time shall be
sufficient as to ensure uniform concrete production.
Transportation of concrete from the plant to the
works/build-in spot shall by done by mixing trucks and
shall not exceed 60 minutes.

Concrete compaction during building-in shall be done by
suitable vibrating-devices of sufficient power as to receive
compact built-in concrete. This is to be achieved by
selecting  vibrating  devices, like  pervibrators,
platvibrators, etc., on the site in agreement with the
Engineer,

Norms for Execution and Quality Control of Concrete Works

The adherence to below listed norms and working rules
shall be ensured during the execution of concrete works:

- Rule Book on technical conditions for concrete and
reinforced concrete (Official Gazette of SFRY No.
11/87);

- Comments on the stipulations of the Rule Book for

1988). concrete and reinforced concrete (Official Gazette
1988):
- TexHu4kH yCcnoBM, cemapHcaHM arperar 3a OeToH, - Technical conditions, separated aggregate for

CPIIC B.B2.010.

- TlopTnana uemeHT, NOPTIAHA LEMEHT Ca JOJALMMA
CPIIC B.IT1.011.

- CynbarHo OTNOPHM LEMEHTH, TEXHHUKH YCIOBH
LCPIIC B.1I1.014.

- Bopa 3a cnpaBmame OeTOHA, TEXHMYKH YCIIOBH,
CPIIC ¥.M1.034.

- Jonauu Oeromy, aeduHMUMja M knacudukauuja,
CPIIC ¥ .M1.035.

concrete, SRPS B.B2.010;

- Portland cement, Portland cement with agents SRPS
B.C1.011;

- Sulphate-resistant technical conditions

SRPS B.C1.014;

cements,

- Water for concrete production, technical conditions
SRPS U.M1.034;

- Agents to concrete, definition and classification
SRPS UMI1.035;
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- Jonaum Gerony, ksanmrer u Koutpona CPIIC
Y.M1.035.

- [llpempagno ucnur. GetoHa, paau mz0opa mojaaraka,
CPIIC ¥.M1. 037.

- Onpehupae uspcTofie OeT. Tena NpH NPHTHCKY,
CPIICY. M1.020.

- Konrpona npoussonne cnocoGuoct dadp. Betona
CPIIC ¥Y.M1.050.

- Kourpona npouzsonme y dadpuxama derona, CPIIC
Y.M1.051.

Cpa ucnuTHBama Mopajy OurH 00aB/beHA HA MOTITYHO
3a00BO/BCTBO  HA[A30PHOT  OpraHa, a  pe3yiTard
HCIMTHBAKA MOJHETH HAT30PHOM OpraHy Ha 0J00pee.

Mepeme konnuuHe m3rpahieHe NOTNOPHE KOHCTPYKLMjE
BPLWIK C€ ¥ METpyMa KyOHMM (M3) CTBADHO M3BpILEHOT
feToHHparma.

[Mnahame

3a KONHUMHY CTBAPHO 00ABJBEHOT MOCMA, Tj. KOMIUIETHO W
KBAIMTETHO H30€TOHMpAHE MOTNOPHE KOHCTPYKLMjE
npema MpojekTy, ca oriaroM M ckenoM, Hasohauy he ce
3a IM3 naatuti no yroeopeHoj ueHu. Llena mpecrasma
HAJOKHaY : 3a HaOaBKy CBMX MarepHjana, H3pagy cKelne
 onjiate Kopuiufieme MocTpojersa ¥ ONnpeMe ; LeHy pajia
noTpedHy 3a U3paay NOTNOPHE KOHCTPYKLH]E.

- Agents to concrete, quality and control SRPS
U.M1.035;

- Pre-building in of concrete testing for selection of
agents SRPS UMI1.037;

- Determining compressive strength of concrete cube
SRPSU.M1.020;

- Testing production efficiency of concrete plant
SRPS.UM1.050;

- Testing of production in concrete plants, SRPS
U.M1.051

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

Measuring

The quantity of constructed retaining structure shall be
measured in cubic meters (m’) of actually executed
concreting approved by the Engineer.

Payment

The Contractor shall be paid the contracted price per 1 m’
for the quantity of actually performed works per 1 m’, i.e.
complete and high quality concreted retaining structure
per the Design together with formworks and scaffolding.
The price shall represent the compensation for the supply
of all materials, execution of scaffolding and formworks,
usage of plant and equipment and the labor price needed
for the execution of retaining structure,

11.1.3 Habapka, cederse U NOCTAR/bAME APMATYPE 11.1.3  Supplying, Cutting and Placing of Reinforcement

Onuc nosuumje Item Description

Oga nosuumja odyxsara HaGaBKy, cEYEHE U NOCTAB/bABE
uenudHe apmarype 3a notpdy apmupama MOTNOpHE
KOHCTPYKLUjE,

Apmarypa Koja ce NpHMEmYje 33  apMHpame
KOHCTpYKUMja 01 BeToHa Moxke OuTH : o wuua ©<12 mm
rnatka unu wunku ©>12 mm on raatkor uennka (GA-
240/360) unM BUCOKOBpeAHHX pedpacTHX wvenuka (RA-
400/500) , 3aBucHO 0f pellEH:A Y NPOjEKTY.

[Io Bpctu apmarypa moxe OMTH rNaBHA, NOJEOHA H
KOHCTPYKTHBHA, [IpuMemuBaTtH OHE Koje CY IMpOjeKToM
nare.

Y noTnopHoj KOHCTPYKUMjM NOTpe@HO je apmarypy
MOCTABHTH MpeMa [UIAHOBUMAa M crneuMpHKauMju M3
NPOjEKTa, M0 BPCTH, NPEYHUKY H PazMaKy.

This Item includes supplying, cutting, and placing of steel
reinforcement needed for reinforcing of retaining
structure.

The reinforcement used for reinforcing of concrete
structures may be: of wires ©<12 mm round or rods ©=12
mm or round steel (GA4-240/360) or high-tensile ribbed
bars (RA-400/500) depending on Design solution.

The reinforcement may be classified per type as main,
distribution and structural steel. The type of reinforcement
to be used shall be as specified by the Design.

The reinforcement of the retaining structure shall be
placed in accordance with the plans/schedule and the
specification of the Design, per type., diameter and
spacing,
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Apmarypa mnpe OeToHMpawa He cme OuTH 3axpahena
npouecoM KoposHje. ¥ KOJIMKO HOCTOjH CIOj KOpO3Hje 110
obumy apmarype, notpefHO ra je OCTPAHHTH YeJHYHUM
4eTKaMma,

Crnpemame apMaType je HEONXOOHO 00aBHTH Y
ApPMHPA4YKOM MOrOHY, MAIHHCKHM HAYHHOM.

CrnpemibeHy —apMmaTypy OTNpeMaTH Ha TIpPagdIMINTe
MOroHKUM TPAHCTIOPTHHM CPECTBUMA.

Hacraske apmatype, Kaa je TO HEONXOAHO, 0GaBUTH
npema nponHcHMa.

Llenokynan pan OKO cedera M MOCTABIbAbA ApMATYpe
o0aputn npema [TpaBHITHHKY O TEXHHYKHM HOPMATHBHMA
3d apMUpaHH OETOH.

Y cnywaly na ce mpojektom npeasuba npumenHa
rpaheBHHCKMX 3aBAPEHHMX Mpeka HHX je noTpedHo
NPHUMEHHTH NpeMa IMIaHOBHMA M3 MpojexTa, nowryjyhu
CPTIC ¥.M1.091.

3a nNpaBMTHO CEYEHE, TPAHCIOPT W  [OCTAB/LAH:E
apmarype HeonxoaHo je jaa Mspohau nocemyje cnenehy
OMpeMy M CpecTBa paia.

Apmarypy cehu u capmjat, npema cneunduxaunjn u3
NpojekTa, ¥ ApPMHPAYKOM MOIOHY, KOJH j& ONMpeM/bEH
CPECTBHMA 33 MalllMHCKM paj. ApMarypy TNOBE3MBaTH Y
TUIOYE, TPEIE M KOLUEBE, KAKO j& NMPOojeKToM npeasubeno.
Tpancnopt apmarype 0 MOroHa /10 IPaiHIMIITA 0DAaBUTH
NOroJiHHM TPAHCIIOPTHHM CPECTBEHMA, KAKO ce apMatypa
HeOM OWTETHNA 32 BPEME NMpeBo3a. YTOBAp M MCTORAp
apMarype Yy KamMHOH OO0aBMTH [OM3aTHIOM, Kao M
NOCTAB/BAHE apMarype Ha rpanunuu.tTy, Ha MeECTO
yrpaljuBama Y KOHCTPYKLH]Y.

Cteapuo  yrpalleHy apMatypy y  KOHCTPYKUM{H,
00pYyHaTH NpeMa NPeYHUKY W IyAKHHH ¥ KMI0rpaMuma.

[Tnahame

Inahawe cTBapno yrpafieHe apMarype y KOHCTPYKLHjY
nnahaT¥, Ha OCHOBY M3BDLICHOT MeEpewa, Ipema
YrOBOPEHO] LIEHH y JMHapuMa 3a 1 krunorpam yrpalene
apMarype.

The reinforcement to be placed before concreting shall be
corrosion-free.  If there is a corroded layer on the
reinforcement (volume), it should be removed by steel
brushes.

The reinforcement shall be machine-treated in
reinforcement workshop.

Treated reinforcement shall be transported to the site by
adequate means of transportation.

Splicing, if necessary, shall be made in accordance with
regulations.

The overall works on cutting and placing of reinforcement
shall be performed per Rule Book on technical norms for
reinforced concrete and subject to the approval of the
Engineer.

The construction welded nets, if anticipated by the
Design,  shall be applied per the Design plans in
accordance with SRPS.U.M1.091

Equipment

The Contractor shall necessarily possess the following
equipment and work tools for proper cutting, transporting
and placing of reinforcement

The reinforcement shall be cut and bent per Design
Specification in the reinforcement workshop, equipped
with adequate machines. The reinforcement shall be fixed
into slabs, beams and cages as anticipated by the Design.
Reinforcement shall be transported from the workshop to
the site by adequate transportation means as to avoid
reinforcement being damaged during transportation.
Loading and unloading of reinforcement from the truck
shall be performed by crane, as well as its placing on the
build-in spot in the structure on the site.

Measuring

The reinforcement actually built into the structure, shall
be calculated in Kkilograms per diameter and length
approved by the Engineer.

Payment

The payment of reinforcement actually built-into the
structure shall be made as measured per contracted price
in dinars for 1 kilo of built-in reinforcement.
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11.1.4  MuHepanHa HCIyHa H3a MOTIOPHE KOHCTPYKLHjE 11.1.4  Mineral Filler behind Supporting Structure

Munepanna ucnyna usa noTnopHe KOHCTPYKUMjE H ¥y
JpCHDKHUM poBOBHMAa uma (yHKUMjY na obesbeau
cnpoBoliere ApeHHpaHe NO3eMHE BOAC 0 PEBHIMOHOT
OKHa HIH 10 H3J1azka APEHAKE HA NOBPIIHHY TEpEHa H 11a
Ja KPYTOCT J[PEHAKHOM PORY, J[la JIAKIIE NPHMH M
NOOHECE NPHTHCKE Tha.

MuHepansa ucmyHa ce cacToju of :
—  IleCKOBHTO-II/bYHKOBHTOT T/1a
~  KaMEHE CUTHexH 1-6 um, u

—  JIOMJbEHOT KaMeHa 7-25 umM.

Cnoj kameHe CHTHeXH YPaJHTH TNpeMa HaupTy Yy
npojekty. OH ce MOCTABR/LA HW3HAJL JPEHAKHE LEBH.
MunuManHa BHCHHA C10ja, M3Ha1 uesH, Tpeba Guru 30
um. DyHKIMja KaMEHEe CHTHEXHU je ma o0e3del LeB ox
KOHLETPHCAHOT NMPUTHCKA HCITYHE OJ1 IOM/bEHOT KaMmeHa.
OgoM 3amTHTOM nepopHpana LEs je CHIypHA H NMOJIHOCH
MPHTHCKE MCIYHE 01 IOMIbEHOT KameHa.

HcnyHa nomibeHuM KameHOM, BelHMuYMHE 3pHa 7-25 M,
uma Qynkumjy na 0e3benn KpyToCT JPEHDKHOT poBa H
Ja oMmOryhiu mnpujeM M TNOJHOWIEHE CHIA MNPHTHCKA
OKOMHOI TepeHa W noasemue Boje. burHa QyHkumja
HMCIYHE JIDEHAKHOT POBA  JIOM/bEHHM  KaMEHOM je
omoryhaesarme IpeHUpama Boze.

Munepanua 3pHa , Koje cauMbaBajy MCIOYHY KaMeHOM
CHTHEIKH H HCIYHY TNIOM/BEHMM KameHOM, Tpebajy Gutn
OTMOPHA Ha JEjCTBO BOJE M JEjCTBA XEMMCKHX CacTojaka
Xnopuza, Hutpara, sutputa. [lopen Tora Munepanua 3pHa
JIOM/bEHOT KaMeHa Tpebajy umaT upperohy Ha npuTHCAK
Gehy on 100.000 kPa. OBo je HeonxomHo aa ce 3pHa
JIOMJbEHOT KameHa HeOH Ipo0usia npy H3BPIICHY HCITYHE,

HenyHy on kameHe cHTHeKH yrpaMBaTH HAcHNAmeM W
niaHupameM, O6e3 30Mjama.

Hcnyny on nommsesor kamena yrpaljHBaTH HacHNameM M
PYYHHM pa3MeINTajeM KAMEHHX 3pHA, TAKO Ja ce MOomyHe
NYKOTHHE W OTBOPH Yy HcnyHH. HconyHy noceGHO He
30ujaTH.

Henyna wm3a noTnopHOr 3uga MOMKE CE€ M3BPIIMTH U
NECKOBUTO-UUEYHKOBMTHM  THOM.  ['paHynoMeTpHcKH
cacTaB MHMHepanHux 3pHa Tpeda OWTH KOHTHHVanaH.
KoeduuujeHT jeaHOMMYHOCTH NECKOBUTO-II/BYHKOBHTOL
na Tpeba outn C, > 4, a koeHUHJEHT 3aKPHUB/HEHOCTH
C:=13

CrBapHo u3BpLICHA KOJIMYMHA Pajia MEPU Ce Y MeTpyMma
KyOHHM (M3).

The function of mineral filler behind the supporting
structure and in the ditches is to ensure delivering of
drained underground water to the inspection chamber, or
to the drainage outlet onto the terrain surface, as well as to
ensure hardness in the ditch sufficient to receive and bear
the soil pressure.

Mineral filler consists of:
—  Sandy-gravel soil
—  Stone chips 1-6 ¢cm, and

= Crushed stone 7-25 ¢m.

The layer of stone chips shall be executed per the drawing
in the Design. This layer is to be laid above the drainage
pipe. The minimum layer height shall be 30 c¢cm. Stone
chips function is to protect the pipe from concentrated
pressure of the crushed stone filler. Thus protected,
perforated pipe is safe and can bear the pressure of the
crushed stone filler.

The function of the crushed stone filler, grain size 7-25
cm, is to ensure hardness of the ditch both to receive and
to bear the compressive force of the surrounding terrain
and underground water. The significant function of the
crushed stone filler for the ditch is to facilitate draining of
water,

Mineral grains which of the stone chips and crushed stone
fillers are composed of, shall be resistant to the effects of
water and the effects of chemical constituents of
chlorides, nitrates, and nitrites. Besides, mineral grains of
crushed stone shall have compressive strength that
exceeds 100.000 kPa, which is necessary to avoid
crushing of stones upon the execution of filler.

Stone chips filler shall be built<in compaction-free by
filling and planning.

Crushed stone filler shall be built-in by filling and manual
spreading of stone grains as to fill in the cavities and
openings in the filler. The filler needs not to be
compacted.

The filler behind the retaining wall shall be executed in
sandy-gravel soil material. The grain size distribution of
mineral grains shall be continual. Uniformity coefficient
of sandy-gravel soil shall be C, > 4, and Curve coefficient
C,=1-3,

Measuring

Actually executed quantity of works shall be measured by
cubic meter (m’) approved by the Engineer.
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IMnahame

CreapHo M3BpIICHA KONMMYMHA pana naaha ce no ueHama
H3 YroBopa 3a 1mM3 u3BplLIeHr nocna.

1L1.5 Tnunenn uen oxg wabujese ramue Ha 3ABPIIETKY
JApeHaxHOr poBa

Cpaku JpeH@KHH poB OMN0 caGMpHM WIM OJIBOJHM,
00aBe3HO HA MOBPLIMHM 3ATBOPHTH INHHEHHM Yenom
npema npojexTy. PYHKLUHMjA MIHHEHOr Yena je Ja crpedn
Npoaupamke MOBPIIMHCKHX BOJA M YHOWIEHE CHTHHX
HECTHIA Y IPEHDKY.

IMnHenn wen pamuti on  Tepaux ramHa CL -
Kinacu(HKaumje ca I04aTKOM ONTHMATHE KOMHYHHE BOJIC
1pema cranaapasoM Proctor-ogom onury.

Mepeme

CrBapHo M3BpIIEHa KONHYHHA Paja MEpH Ce Y MeTpuMa
KYOHHM (M3).

[Tnahawe

CrBapHo uM3BpiIeHa KonuuKHA paja nialia ce no LeHama
13 yrosopa 3a 1m® w3spienor nocna 1 m’.

11.1.6  Tlpumena reorexcruna

ObuM v canpikaj pagopa

I'eotexcTin ce nocTassba no 0GUMY APEHAKHOT POBA .

(DyHKUM]jE FeOTEKCTHA CY:

— Ppa3iBajaie CaMOHMKIOT TEPEHA O APCHAKHOT
3acuna;

— oOe3behemwe HecMeTaHe UMpKyMaupje NOA3EMHHX
BOJIa M3 CAMOHMKIION TEPEHA Y JIPEHAKHH POB;

— cnpeuaBame cy(o3uje CHTHUX HECTHLIA MaTepujana
M3 CAMOHMKIOT TepeHa yclejl Mehhawa HHBOa
NOJI3EMHE BOJE.

Ilpe nocraBmawa reoTeKCTHNA TepeH Tpeba NopaBHATH,
MOBAIMTH KOPEHE, KPYMHO KAMEHE H OWITPO CTEHE H
nonyHuTH sehia yaybrsema.

l'eotexcTun ce nocraska Tako aa ce obpasyje mpexmon
usmel)y cycenHuX Tpaka Koju ce cnaja. [y npeknona ce
BPIIH OCHIYpame MaNHM I'OMHIaMa MaTepHjana 3a HacHII,
Ha cBakuX | 1o 2 M, Kako He OM JOMUIO [0 MOMEpama.
Cnajame reoTeKCTHIA BPIIM CE MIHMBEH:EM, H TO TaKO A4
Ce OHH KpajeBH KojH ce crajajy NoCTapsbajy THIEM npema
JHLY W caBMjajy y mHpHHA of 100 MM, ¢ THM 3 maB ue
NapanenHo ¢a MBHLOM CTIOjEHUX NOBPIIMHA HA PAcTOjamby
50 mm on meuue. YUsperoha wasa mopa na usHocu 50%
uBpcTONE Ha MCTE3aIbE CAMOT TE0TEKCTHNIA,

Payment

Actually executed quantity of works shall be paid per
Contract prices for I m’® of executed works.

11.1.5  Compressed Clay Plug at the End of Ditch

Each either collecting or draining ditch shall be
mandatory closed by clay plug per the Design. The
function of clay plug is to prevent break-through of
surface waters and small particles into the drainage.

Clay plug shall be executed of hard clay of CL -
classification with addition of optimal quantity of water
per standard Proctor Test.

Measuring

Actually executed quantity of works shall be measured in
cubic meters (m®) approved by the Engineer,

Payment

Actually executed quantity of works shall be paid per
contract prices for 1 m® of executed works 1 m°.

11.1.6 Geotextile

Scope and Content of Works

Geotextile shall be placed at the perimeter of the ditch.

Geotextile functions are:

— Separation of natural original soil from the drainage
fill;

— Ensuring undisturbed circulation of underground
waters from the natural original soil into the ditch;

—  Preventing of suffusion of small particles from the
natural original soil due to measuring of underground
water level.

Prior to placing geotextile, the terrain shall be leveled, and
weeds, large stones and sharp rocks removed, as well as
larger recesses filled.

Geotextile shall be placed as to form an overlap between
the strips that are to be joined. Overlaps shall be length
wise secured by small piles of filling material placed at
each 1 to 2 m to avoid moving. Geotextile strips are sewn
in such a way as to have ends to be joined placed face side
to face side and bent in the width of 100 mm, provided
that seam runs parallel with the edge of joined surfaces at
the distance of 50 mm from the edge. Seam hardness
shall be 50% of geotextile tensile strength.
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Ilo 3aBpmeHOM cnajamy, TEOTEKCTHI CE MOCTaBba Y
JpeHaKHM POB W 3aMO4MMIE  CE  MyH:EHeje pora
JPEHAKHUM MATEPH]aNloM.

IIpujem reotexcTuna

IMocne uctoBapa pofHM HA TpagMnUiuTy. notpebHO je
NPOBEPHTH HBHXOBY KONMYMHY, K0 W J1a JIH OJroeapajy
TEXHHYKHM crienuukaimjama 1atuM y npojexTy.

Yysame reoTekcTuia

Hajeakuuje je o0e30eaMTH 3aIITHTY TEOTEKCTHAA OJ
owrehewa npe mwerosor yrpafusama llomro npouseon
CTHKE ynakoead y (adpuuky 3awTuty, norpefHo je
NpOBEPHTH 14 NH je oHa owrTelieHa M YKONMKO HMa
owrrehersa, Tpeda ux nonpaeut. [TocebHO je BakHO na
Ce reoTeKCTHN 3alITHTH 04 JEjCTBAa YATpabydH4acTor
3payerka M Ol Blare. Y KOHTaKTYy ca BIAroM, re0TeKCTH
je ynuja (mocedOHO HeTKAHM).HEKa] M JI0 TpaHHLE
pasmexiiapata  pofaHMuTO  oHemoryhaea  nposepy
TEXHHE M IETOBO MOJarame nocebHO MNpH HHCKHM
Temneparypama. Takohje je noTpefHO reOTEKCTHN YyBATH
o1 mnpkamka OmaToMjep ce OHAA YMamyjy HEroea
(mnTapeka ceojerea.

YKOIHKO C€ TeOTEKCTHN OLITETH, omtehene ACNOBE
YEKITOHHTH.

KputepujyMH 3a oLieHY KBanuTeTa

Ponne reotexctina mopajy 6utn pacnopeljene tako jaa ce
MOTY MperiefaTy M y3eTd y3opud 3a naGoparopujcka
HCTIMTHBAKA.

Ceaka ponHa Mopa aa uma crneaehe noaarke:
—  MMe npoussohaua

—  KOMEpLHjaHK HAZHB

—  METOJa NPOM3BOILE

—  CHPOBHHCKM cacTas

—  Maca 1o jeIMHHLH MOBPIIHHE

—  HOMWHaIHA Neb/buHa

—  JMMEH3Hje ¥ TeKHHA NPOM3BOJA Y PONHH

Ha Tepeny ce nopen ommrer nperiena KOHTPOIMHIIE Maca
MO jeIMHULIK NOBpILIKHE, ca Taunomby go 10 r/m2.

Cea ocrana tecrupawsa ofassbajy ce y jabopatopHju M
OHa Tpeﬁa Ia HCIMYHE cneﬂeﬁe HOPMATHBE!

—  HOpMaHa jaeO/bMHa

—  BE/IHYHHA nopa

After having been joined, geotextile is laid in the ditch
and then the ditch filling with drainage material
COMIMENCES.

Receipt of Geotextile

Upon unloading of geotextile rolls on the site it is
necessary to check their quantity, as well as whether they
correspond to the technical specifications provided by the
Design.

Keeping of Geotextile

It is of utmost importance to ensure protection of
geotextile from damage prior to placement. The product
is delivered factory packed and protected and it shall be
necessary to check whether the protection is damaged,
and if damaged, the damages should be repaired. It is
particularly important that the geotextile is UV and
moisture protected. Geotextile, specially unwoven, when
exposed to moisture absorbs it in some cases up to the
rolls softening point, which makes impossible checkup of
weight and placement of geotextile under low
temperatures. It is also necessary to keep geotextile free
from mud as if otherwise their filtering features would be
diminished.

If geotextile gets damaged, the damaged parts shall be
removed.

Quality Assessment Criteria

Geotextile rolls shall be laid out in such a manner to
facilitate their inspection and samples taken for laboratory
tests.

Each roll shall bear the following data:

—  Name of manufacturer;

—  Commercial name;

—  Method of production;

—  Raw-materials composition;

—  Mass per area unit;

—  Nominal thickness;

-~ Product size and weight in roll.

Besides general inspection, the mass per area unit is
inspected in the field with the precision up to 10 g/m2.

All other tests are performed in the laboratory and shall
fulfill the following norms:

—~ normal thickness;

—  pore size;
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- (urrapeka ceojeTea
—  CBR npoGujame
— uBpcroha Ha HCTe3ame

- KIM3ame y TIy

Y30pum ce y3uMajy H3 CBaKe pOJIHE, @ CBH TECTOBM Ce
obasmajy y cknany ca MI'C cranzapauma,

Cra ucnuTHBama Mopajy OMTH 00aB/beHa Ha MOTIMYHO
33/0BO/BCTBO  HAA30PHOI  OpraHa, a  pesy/iTaru
MCINHUTHBAA NMOJHETH HAN30PHOM OpraHy Ha onodpemse.

Hseohemwe panosa

Ponne reotexcTHna MMajy TexHHY Koja YIIaBHOM Bapupa
on 75 po 150 kr. Jlakme ponHe mocTaB/baTH pyuHO, a
TEWKE MALLMHCKH.

Mepeme 1 nnahame

Osaj pax ce MEPH N0 KBAIPATHOM METPY FE0TEKCTHIA.

Pagoeu ce nnahajy jeZMHHYHOM LIGHOM TIO KBajpaTHOM
METpY.NpemMa CTBAPHO W3BPIIEHHM PAJI0BHMA.

11.1.7. Mspana GymeHux WHNOBA BEIHKHX MPEYHHKA

Onuc nosuuuje

Bymene wunoee npuMemuBati kog Ay60ko dyHIHpaHHX
NOTNOPHHX KOHCTPYKLM)A KA C¢ KJIM3HM C710j HanasM Ha
5-6 m1, on nospiunHe Tepena. Taja OHE MOCTHAKY CBOjY
paumonantoct. [lotnopue koHcTpykuMje ox OyweHHX
IIMMOBA NPUMAJY XOPHIOHTAIHE IIPHTHCKE T/ M [PEHOCE
HX, ¥ 1yOMHY, HCNIOJL KNM3HOI ClI0ja, ¥ HEKPETaHe JIENoBe
Tepena. Jla OM ce noTnopHa KOHCTPYKLHMja 04 OyIIEHHX
IMnoea npasuiHo wisena Mspohay panosa Tpeba na ce
CTPOro JIp#H MpOjeKTa W JI0JIe  JaTux noceOHuX
TEXHHYKHX yClIoBa.

Hauwnn uzpage mmnosa

[Ipe nouetka u3pane OylIEHMX IWIMMOBA, HEONMXOIHO je
obasutn  cneaehe npunpemHe pajgose ©  wm3paja
NPHCTYNHOr MyTa W nnartoa 3a paj, pany JonpeMana,
HHCTa/lHpaka M panga onpeMe 3a OyIene, NOCTaB/hake
apMaTypHUX KOWIERA W 33 NpUia3 Npu OETOHHpamY.
IMnato 3a pax Tpeda OuTH WnpuHe 5-Tml, caobpahajuuua
3-5 ml. ¥Y3mymuu Harub Husenete caodpahajHuua He cMe
outH Behin on 15%. Konoso3 Ha caoOpahajuuim u pagHoM
nnaroy Tpeba Guth ypaljeH o1 KBaNMTETHHX MartepHjana
(IUbYHAK, TYHAHHK, KAMCH, MT/L)

~ filtering capacities;
— CBR penetration;
—  Tensile strength:

—  Sliding in soil.

The samples are taken from each particular roll and all
tests shall be made in accordance with IGS norms.

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

Execution of Works

Geotextile rolls have weight that mainly varies from 75 to
150 kg. Light weight rolls shall be placed manually, while
the heavier rolls shall be placed by machine.

Measuring and Payment

These works are measured per square meter of geotextile
approved by the Engineer.

The works are paid per unit price per square meter of
actually performed works.

11.1.7 Execution of Bored Piles with Large Diameters

Item description

Bored piles shall be applied with deep founded supporting
structures when the slip layer is at 5-6 m' from the terrain
surface. It is then that they achieve their full effectiveness.
Retaining structures of bored piles receive soil horizontal
soil pressure and transfer them in the depth beneath the
slide layer into the unmoved parts of the terrain. In order
to properly execute the structure of bored piles, the
Contractor shall strictly adhere to the Design and below
listed special technical conditions subject to the approval
of the Engineer.

Method of Piles Execution

Prior to execution of bored piles, it shall be necessary to
execute the following preliminary works: execution of
access road and plateau for work, for the needs of
delivering, installing and operating of drilling equipment,
placing of reinforcement cages and for the access when
concreting. The plateau shall have the width of 5-7 m',
and the road 3-5 m' Longitudinal elevation of the
finished road level shall not exceed 15%. The pavement
on the road and plateau shall be executed of high quality
materials like gravel, broken stone, stone, etc.
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Bymene wnnose npeunuka gatom y npojexty, w3sectu
npeMa IIaHOBMMa M3 NPOJEKTa, KAKO XOPH3OHTAIHO HA
NPOJEKTOBAHOM OCTOjalby, TAKO W BHCHHCKH, IpeMa
KOTama JaTuX y MpojeKTy.

lpeunnk wmna nedunucan je cnobHUM NpesHuKOM
uesn. Moryhe noeehare npeunmka koje ce jemapa npu
yrpahueawy Getona, nehe ce y o0pauyHy, NpH HanIaTH
obaBIbeHOr pajia, y3uMaTH y 003up.

Wspany mmumoea, kako npu wmckomy, Tako M npH
GeToHUpalsy, HEOIXOIHO je Ja MpaTH 3aueBiberhe. OHO
MOKe OMTH [IeTHMHYHO MIH MOTIYHO, @ MOHEKAan Kaj ce
panu y cTeHama na ra HeOyae. [ToTnyHuM 3aueB/bemseM ce
Crpe4aBa O[pOaBahe CHTHHX W KPYNHHX YECTHIA 1714
ca 3u10Ba OYWOTHHE MM elMMHHHIY Beha nokperarsa
Tha y 30HM KIM3HOT cfloja, kaa O mormo mohm jo
jarpapama  OymoTuHe.  JIEMHMMMHO  3alCB/BCHE
Oywotnne moryhe je xoa GymormHa koje ce page y
IHHAMa  TBPAMX KO3HCTEHUMja, MEKaHMM CTeHama
(nanop, nanopau, rmmman, dumm, wrn). Kon kpyrux
CTEHCKMX Maca (mew4ap, Kpeuwak, JONOMHMT, HTA.),
moryhe je 6ymoruny paauth 6e3 3auesbema.

Texnonornja m3page 6ymeHux wmumoea Tpeda ce
cacTojaTh Of TPH OCHOBHe (hase : MCKON GYWOTHHE
(Oyluemse); cnpaB/bamy U NOCTAB/bakby ApMaTypPHOT Kolua
H cnpaskamka M yrpahusama OeToHa, Tj. GerToHupama
IHna.

bymleHu IIMNOBM MOrY ce, y mNpakcM pagutH ca
HCMpOWKMPEHOM WM mpowdpeHoM  Oasom.  Kon
NOTNOpHUX rpaljeBUHa, rIE je AOMHHAHTHO AEjCTBO
XOPH30HTAIHHX CHJIA, NpolIupere 0aze mmna o6HYHO ce
HE BPIUM, JEp 33 TO HEMA CTATMYKHX NOTpeDa, a camo
TIPOLIKPEHE j& TEXHOMOMKH TeIKO U3BECTH M Moryhe je
JEMHO KO rfMHA. Ipommpeme Gaze wnna, kax ce pamm,
00M4HO CE BPIIN 710 ABOCTPYKOT NPEUHHKA [IIMNa,

Hckon 3a wunose, npu u3paau GymeHUxX MHMOBA, Kom
noTnopuux rpahesnHa, Kako cmo Beh pekiH, Moxe 6uTH
Ca  NOTNYHHMM  3AUCB/bEHEM WM JIe[IMMHYHHM
3ales/bereM. Buile je y npumenn Haunn ca notnmynmm
sauesmeweM. [lo penocmeny pama, npeo ce Garep (
Oymanuua ) ¥ naBupka JOUHPA]jy Ha MECTO H3paJIe KA.
TonepaHuuja ocTynamwa oA npojekToBaHMX KOOP/IMHATA,
BepHKanHe oce wuna Tpeda OMTH y rpaHuuama 1-2 M.
Y1openo ca louMpamkeM N0CTPojersa, Ha TOKALM]H IHMa,
NOTPOHO  je M3BPIINTH KOHTPONY M paruduKaumjy
BEPTUKANHOCTH nadeta u Teneckonckor potapu ypehaja
3a Oyweme. TojepaHiMja BEPTUKATHOCTH A03BO/bABA CC
1-2%

[Mouerak Oymwema 3aXTeBa NOCTARBAKE Y TIO, HA MECTO
Gywornne, nomoliny ues ( Bohuwy ). Ayrune 2-4 m', koja
cmyxu 3a obesbeherme nonokaja u npasua mmna. [Mocne
3abujaba nmomohHe LEBH M3 e Ce BpPmM HCKONm M
TPAHCIOPT ~ WMCKOMaHOr Tma. 3atuM  ce Yy Tako
npunpem/bedy OVIIOTHHY CNyIUTAa 3alUTHTHA HeNMYHA
UEB, Koja cmy:kH 3a ofesbeliere namer uckona. Ynopeno
ca Hanpefosaikem Mckonma (Oyinewa), obasma ce
YTHCKMBAKC 3AIITHTHE LEBH, TOP3HOHHMM MOKDETALEM,
HAHU3MEHHYHO JIEBO M [IECHO, XYAPAYIMUYKHM LEBHHHM
ocuunaropom ( naeupkom ). IleBun ce aomajy Tokom
Oyluema y Ckaaly ca HanpeoBameM Gylema cBe 10 aHa
Oywornne. Kpos wues ce oapma Oymieme M M3HOC
Mmarepujana u3 OyimoTtuue.

Bored piles of design given diameter shall be executed per
Design plans both horizontally at the designed distance
and vertically per the levels specified in the Design.

Pile diameter shall be defined by outer pipe diameter.
Possible diameter increase that might occur when
concrete is poured shall not be taken into consideration
for the payment of executed works.

The execution of piles both during the excavation and
execution of concrete works should be followed by
casing, which might be partial or complete or may not
exist when working in stones. Complete casing prevents
sliding of small and big soil particles from the drill hole
walls or eliminates larger scale movement of land which
could further cause closing of drill hole. Partial casing is
feasible with bored holes executed of hard consistency
clay, soft rocks (marlstone, cement rock, shale, flysch,
etc.). With hard rock masses (sandstone, limestone,
dolomite, etc.), it is possible to execute bored hole without
casing.

The technology of execution of bored piles shall consist
of three main phases: excavation of bored hole (boring);
execution and placement of reinforcement cage and
production and placement of concrete, i.e. pile concreting,

In practice, bored piles can be executed either with
extended or non-extended base. Generally, there is no
need to widen the pile base for retaining structures, with
dominant effects of horizontal forces, because there is no
static need and widening itself is technologically hard to
execute. This is only possible in clay soil. Widening of
pile base, when executed, is generally done up to the
double pile diameter.

Pile excavation, for bored piles for retaining structures, as
we have already mentioned, can be with partial or
complete casing. Complete casing is more frequently
applied. The order of execution of works, firstly an
excavator (drill) and hydraulic pipe oscillators are brought
to the spot of pile execution. Tolerances for deviation
from the designed coordinates, vertical pile axis, shall be
within the limit of 1-2 cm. Together with placing the plant
on the pile location, it shall be necessary to check up and
ratify the verticality of wagon (drill) and telescopic rotary
drilling device. Vertical tolerance allows for 1-2%.

As to commence drilling, it is required driving home of
auxiliary pipe (guide frame) in the length of 2-4 m', which
serves to secure pile position and direction. It is from the
driven home guide frame (auxiliary pipe), that the
excavation and transportation of excavated soil is
performed. A protection steel pipe is placed in thus
prepared borehole, which serves to secure further
excavation.  Simultaneously ~with  progressing  of
excavation (drilling), protection pipe is sunk by torsion
oscillation alternately to the left and to the right, by
hydraulic pipe oscillator. The pipes are added during
drilling up to the bottom of the drill hole in accordance
with progressing of drilling process. Drilling and
removing of material from the bore hole is performed
through the pipe.
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bymemwe ¥ u3Hoc marepujana ofap/ea ce cnMpaisama 3a Be3aHe
NpUpOJHE TBOpPEBMHE ( MNpAlIMHE M IVIMHE ) M KalluKama 3a
HEBE3aHe MPHUPOIHE TBOPEBHHE ( Mecak, MUBYHAK )} M My/bese. JIHO
LEBHHX KonoHa Tpeda na Hanpenyje Opexe o Op3uHe 00aB/bamka
Oymemna, HApOUMTO AKO CE€ PaaM y HEBE3AHHM W MYJbEBHTHM
NPUPOIHKUM TBOpeRMHama. Ha Taj HauuH cnpeuaBa ce NpoaMpare
TNA UCMOJ HA UEBHHMX KooHA. Bylee je n3BpiueHo Kan ce aohe
J0 NpOJeKTOBAHOr [HA, WITO CE KOHTPOIMINE ca ABa A0 TPH
Y3aCTOMHA Meperha BHCHHE OYIIOTHHE TpaayHcaHoM TpPakoM.
TaunocTt Mepesa je 1 um.

Onpema

Mexanu3aumja 1 onpeMa 3a KBAIMTETaH M euKacaH paj
3a u3pagy OYINEHHX IIMNOBa, Tpeda ce Cacroju ce ol
farepa 3a uckon ca oarosapajyiuM anatuma, 3alITHTHUX
LUEBH, XHIpAY/IHYKH LEBHH OCUWIATOP 38 POTALMOHO
OCUHIOBAKE  3alUTHTHMX LEBH 4YHME CC  Ollakinaea
VTHCKMBAIE Y 3eM/BHMINTE, au3anuue 3a Bahewe
JAIUTHTHHX LHEBH M MOJH3AHC H HAMCUITAHC apMaTYpHOI
KOLIA ¥ ONPEMa 3a KOHTPAKTOPCKo GeToHMpatbe.

barepu nnu pedynepu 3a Oymemwe (Mckon) OYymIOTHHA CY
OCHOBHE MaIlMHE, KOjé Ce MpHMEbYjy NpH H3pamm
Oywennx wunosa. OHM cryxke 3a obaB/bame HCKONa
JeMJbe Y 3aWTMTHO] ueBd. barepu Tpebajy OutH
onpeM/beHH ca oaromapajyhum anatMMa, Kao IMNTO CY
CrMpane MIM KallMKe, NMPOMHPHBA4H, YAApHH 4ekuliu,
aneta, uta. OBM anaTh ce MOHTHPAJY HA TENECKONCKHM
POTALMOHHM CHCTEMHMA OCHOBHOI Garepa M 4uHE jenHy
TEXHONMOIWIKY LUEMHHY 33 Hekon (Oyluerse) Mnoea.

3a NPUBPEMEHO NMOCTAB/bAKE 3AMTHTHHX LIEBH, OJHOCHO
3aleB/bere OYIIOTHHE, KOPHCTE CE HENHYHE LERHHM Koje
ocuMnyjy mnomohy XMIpayliMHKOr OCLMIATOpa  T.3.
NaBUPKE, Kao nocefHOr NoCTpojerha, KOMILIETHPAHOT ca
CTAHJAPJM30BAHWM LIEBMMA M cnojHuuama. Jlyxmuna
3AIITHTHE LEBH Tpeba OMTH jeaHaka MY)KMHH LIHNA.
Hajseha aysxuua uesu je 20 m'. Y crnyuajy aa je myxuna
uesK Beha o 20 M', ues ce HacTasiba. 3a HAcTaBIbAIbE
CY/KE CMEUMjalHe MeXaHW4Ke CIIOjHHLE, KOje Jajy
aKCHjanHy H TOP3HOHY KPYTOCT, Kao |
BOJOHENPOINYCT/BMBOCT HA MECTY HACTaBKa,

Kourpaktopcko OetoHupawe, o0asba ce nomohy
KOHTpakTOpcke UEBH npedHuka 200 mm, KOMIUIETHpaHe
ca HacTapuMMa M crnojHuuama. Cnipap/bame M TPaHCIOpT
DeToHa BPIIH C€ KNACHYHOM ONPEMOM.

beronupawe wunosa obaBba €€ KOHTPAKTOPCKHM
nocrynkom . [louerak OGeronupawa ob0aBma ce
CNyIITakeM KOHTPAKTOPCKE LIEBH HA BHCHHY 20 UM, ol
aHa Oywotune. TokoM OeTOHHpama KOHTPAKTOPCKA LIEB
ce MOBNAYM Yy CKady ca [OAu3ameM HHBoa OCTOHA ¥
wuny. Kontpaktopcka uep Tpeba ja octaHe ypomeHa y
GeToH Hajmame 2-3 M', 3a Bpeme OeTOHHpamka IMHMIa.
IMpeynuk koHTpakTopeke ey je Hajuembe 200 mM. Ona
CE CacTojM M3 HAcTaBaka ayxuHe 1-3 m'. Hacrasum ce
MOBE3Yjy KYMIYHT CTOjHMIIaMa WIM HaBojuma. Ha Bpxy
KOHTPAKTOPCKE LCBH MOCTAB/bA C€ YBOIHH JICBAK, PajH
Oo/ber npujeMa W 03MPAHOT MpPOMYIUTama OeTOHCKe
mace. OH je dukcHpan Ha mnoueTKy OYyIIOTHHE W
3anpeMuHe je oko 100 nurapa.

Drilling and removing of material is performed by spirals
for soils of constitution (dust and clay) and by buckets
(scoops) for loose soils (sand, gravel) and slurries. The
bottom of pipe casings should progress faster than
drilling, particularly if performed in slurry and loose soils.
Thus the break through of soil undemneath the bottom of
pipe casings is prevented. Drilling is executed when the
designed bottom is reached, which is checked with two to
three successive measuring tests of bore hole height by
volume tape. The precision of measuring is 1 cm.

Equipment

Machinery and equipment for high quality and effective
execution of works on bored piles shall include: excavator
with adequate tools, protection pipes, hydraulic pipe
oscillator for rotary oscillating of protection pipes to ease
their sinking in the ground, crane for extracting protection
pipe and lifting and placing reinforcement cage, as well as
equipment for contractors concreting.

Excavators or dredgers for drilling (excavation) of bore
holes are the basic machines that are used for the
execution of bored piles. The excavators serve for
excavation in protection pipe. Excavators should be
equipped with adequate tools, like spirals or buckets,
extenders, chisels, etc. These tools are mounted on the
telescopic rotary systems of the basic excavator and
constitute a technological unity for pile excavation
(drilling).

For temporary placing of protection pipes, i.e. bore hole
casing, steel pipes are used that oscillate by means of
hydraulic oscillator, as the separate plant complete with
standardized pipes and couplings. The length of protection
pipe should be equal to pile length. The maximal pipe
length is 20 m'. If the pipe length exceeds 20 m', the pipe
shall be extended. The pipes are extended by special
mechanic couplings that provide axial and torsion
hardness, as well as water-tightness at the spot of
extension.

Contractors concreting is performed by means of
contractor pipe with the diameter of 200 mm, complete
with extensions and couplings. Preparing and transporting
of concrete is done by traditional equipment.

Piles are concreted by contractors procedure. Concreting
shall commence by lowering of contractors pipe at the
height of 20 cm from the bore hole bottom. During
concreting, contractors pipe is being withdrawn per the
pace of increasing the level of concrete in the pile.
Contractors pipe shall be sank in concrete at least 2-3 m'
during pile concreting. The diameter of contractors pipe
is most frequently 200 mm. The contractors pipe is made
of extensions each of 1-3 m' in length. The extensions are
connected by couplings or threads. Tremie is placed at
the top of the contractors pipe to facilitate better receiving
and feeding of concrete mass. The tremie is fixed at the
beginning of the bore hole and has the volume of 100
liters.
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IMocTynak OeToHHparba, npH KOHTPaKTOPCKOM
OeToHHpamwy ca 3auesB/bemeM OyWoTHHE, 00aB/EATH TAKO
Jla ce 3alTUTHE KOMOHE MOBNAYE Y CKIaLy ca NnojH3amkbem
HMBOA OETOHMpasa, y3 YCIOB Ja ¥ 1iCBMMa ocTaje cryd
yrpaljeror 6etona oa 1-2 m'.

H3pnayewe LUEBM M3 3EMIBHINTA BPIIMTH ce¢ Ha cielehn
HAuMH

— HAa TOpPHH Kpaj 3allTHTHE LEBH IIOCTaB/ba Ce
NOKJIONAall KOjH Ce XepMETHUKH 3aTBapa;

— ¥y LEB ce MycTH BasAyX Moj MNpUTHCKOM oa 2
atmocthepe M akTHBMpa ypehaj 3a  poTAaUMOHO
OCHMIIOBAHE;

—  LEB CE NOAMAKE ¥ BHCHHY Y3 NoMoh am3anuie.

Ha osakas Hauun ce penatuBHo Op3o omoryhaea
H3B/IAYEHE 3AITHTHUX LEBM W3 3eM/bMINTA. M3Biauere
Ce KO JYIMX 3alITHTHHX LEBM BPIIM Y JIENOBHMA,
3aBucHo on Opoja cnojuuua. Koa kpahux samrrurHux
LB H3BNaYere ce 00ap/ba Mo 3aBPIIETKY OETOHMpara
mMna,

Vnymwrame BazayXa MoJ MPHUTHCKOM Y 3alUTHTHY LB
NOCTHIKE CE BHIIECTPYKA KOPHCT :

= ONaKiaea C€ H3BIA4YCHE 3alITHTHHX UEBH M3
ICMIBHIOTA,

— MCOYHaBa)y ©e IIyIeMHE Yy OeToHy Koje je
H3BJIaY€HEM OCTABMIA 3AMTHTHA LIEB, YUME Ce
NOCTHIKE MOTIYH KOHTAKT H3Mehy OeToHa M OKOJIHOT
3EMIBHILLITA;

- OeroH ce yrpaljyje nox mpMTHCKOM, INTO mMoeehaea
HErOBY KOMIAKTHOCT.

Marepujanu

Komnonenranuu cactaBuu 0eToHA ; MHHEPAHHM arperar,
LEMEHT, BOJIa M J0AauM 0eTOHY MOpajy MCIyH-aBaTH
YCIOBE jeHOr O]l CBETCKM NPU3HATHX CTAHAAPAA 33 OBY
BPCTY 110CJIa 3a CIIPaB/barbe BUCOKO KBAIMTETHHX GeToHa.
Cpaky KOMIOHEHTATHH MAaTEPHjaT KOjH ce NpHMeRYje 3a
cripas/bame OeToHa, MOpa OMTH NPETXONHO ATECTHPAH H
KacHMje 3a BpeMe Pajla KOHTPOIHO MPOBEPEH, HA HAYHH
Kako nponucyje yceojeHu cranmapa. Wssohau panoea
npejuiosknhe  crangapa  koju  Tpebajy ga  3aloBoJbe
KOMIOHEHTAIHY MATEPH)IH OJ1 KOJHX C€ CrpaeJba 0ETOH,
KaKO y MPETXOAHOM MOCTYNKY, TAKO W MPH KOHTPOJIH.
Hansopun opran u IIpojekTanT yceajajy wiM He npeior
Hzsohaua.

beron oa kora ce rpanu OymenH wun Mopa Ouru MB
npema npojexty. Ksanuter Getona yrephyje ce mpema
JeIHOM Ol MPH3HATHX CBETCKHX CTaHIapia, koju he ce
YCBOJMTH npe mnouerka pana.  Mzeohau  panosa
npeioscnhe crangapa no kome fie ce crpaeisath, M
yrpahusaty 6eToH, Kao 1 00aB/BaTH KOHTPOIA KBAIMTETA.
Hansopuu opran u [lpojextanT ycpajajy Mian He npeior
Hipohawa. Illumoeu ce OeToHHpajy MIACTHUHHM
DeTOHMMA, KBATUTETA o/1pelieHOr YCBOjeHHM CTaHIapaoM.

Concreting procedure of contractors type with bore hole
casing shall be performed in synchronized manner so that
withdrawal of protective casing corresponds to the
increase in concrete level provided that a concrete column
of 1-2 m' remains in the pipes.

The pipes are removed from the ground in the following
manner;

—  airtight lid is placed at the upper end of the protection
pipe;

— air under 2 atmospheres pressure is let into the put
and it activates the device for rotary oscillation;

—  the pipe is lifted by crane;

Thus allowing for relatively fast removal of protection
pipes from the ground. Long protection pipes are removed
in parts depending on the number of couplings. Shorter
protection pipes are removed upon completion of pile
concreting.

Inlet of pressurized air in the protection pipe has multiply
beneficial:

— Makes easier removal of protection pipes from the
ground;

— The holes made by removal of protection pipe are
filled in thus realizing the full contact between
concrete and surrounding land;

—  Conerete is poured under pressure which increases its
compaciness.

Materials

Concrete components like mineral aggregate, cement,
water and agents shall fulfill the conditions of a world
wide recognized norms for making high quality concrete
for this type of work, in full compliance with the
requirements of the Design and these Technical
Specifications and subject to the approval of the Engineer.
Each component material used for making concrete shall
be attested before use and later during execution works
checked up in the manner as prescribed by the adopted
norm. The Contractor shall propose the norm that
component materials for concrete are to fulfill both for the
test prior to commencement of works and for the control
check up. The Contractor’s proposal shall be subject to
the approval of the Designer and the Engineer.

Concrete used for bored pile shall be of the class (MB) as
stipulated by the Design. Concrete quality is determined
per one of the world wide recognized norms which will be
adopted prior to commencement of works. The Contractor
shall propose a norm to be used for making and building-
in of concrete, as well as for quality control of concrete.
The Contractor’s proposal shall be subject to the approval
of the Designer and the Engineer. The piles are concreted
by plastic concrete which quality shall correspond to the
adopted norm.
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3a apmupaibe GYIEHHX WIMMOBA NPUMCIHBATH IIATKY
(GA 240/360) u peGpacty apmarypy (RA 400/500).
ApMHpame 00aBUTH npema miaHy w3 npojexTa. | narHa
apmarypa mopa GuTH 0J1 peBpacTor YelHKa, 10K Y3eHTHje
M OCTana KOHCTPYKTHBHA MIIH TNOBE3HA apMaTypa MOry
OUTH 071 IIATKOT YenuKa.

ApmatypHu KowepH 3a OylueHe mwunose TpeGajy
MCIIYHHTH cnefehe OCHOBHE KapaKTePHCTHKE :

YHYTpalumH npeTeny, KojH ce N0CTaB/bajy Ha pacTojamy
1-1,5 m', Bucuue muma, Koju CIYKE Ka0 KOHCTPYKTHBHM
HOCA4YH BEPTHKATHHX HCIMHYHHX LITHIKH (I‘J’[aBHE
apmatype wmna). BeprukanHe uenwdHe WIMNKe ce
3aBapyjy 3a 3a YHYTPAlUH NPCTEH HAa MUHMMYM 50 %
crnojesa.

[naBua  meprukanna  apmarypa, npopavyHasa ce
CTATHYKHM  pavyHOM HOCHBOCTH IIHMA, 053[4]30!\‘1 Ha
onrepehiee koje genyje Ha wmn. JlykHHa BepTHKanHe
apMatype Tpeba OMTH jennaka JyKHHH muna u yeehasa
33 BMCHHY Be3He ( HarjasHe ) rpejie, Y KOJMKO Ta rpeja
MOCTOjH ¥ MOTNOPHO] KOHCTPYKLIH{H,

Y3eHruje kox OylIeHHX LIMI0BA Cy CIHPAIHE U 3aBapyjy
ce Ha muHAMyM 50 % cnojera. OHe cy ox apmarypHor
4e/IMKa, MPEYHNKA TIpeMa NpojekTy, 00HyYHO 8§ umu 10 MM,
Xon y3eHruja je JIaT NpojekTOM W MOpA CE TOIITORATH.

Llenrpamisepn unn oabojHULIM, CYKE 32 UEHTPUpare
apMHUpaHor Koma y wumy. OHY Cy 0J1 YeIHUHOT THMa Ml
YeNUYHE apMarype. 3aBapyjy ce Ha BEpPTHMKANHY INaBHY
apMatypy Ha oarosapajyhem pacTojamy M mo
oarosapajyhem pacnopeny. LlentanusepH m3naze u3
rafapHTa apMupaHor Kowa 3a Ae/LHHY 3alTHTHOT ¢/loja
GetoHa, y cknaty ca yCBOjeHNM CTAHIApIOM 332 apMUpPAaHH
feton.

Apmatypuu kow ce yrpabyje, ueHTpupa M Qukcupa y
HCKONaHy OymoTuHy, 3amTuhicHy ca 4YelMHHMM LiCBMMA,
nocne 3aspuenor dyiewa u npoynmhasama OymoTHHe,
HEMnocpeaHo npe OeToHMpawa una. [locTaBsbame
apMaTypHOr Kowa o0aBMTH M3anuliaMa. ApMaTypHu
Kow Moxe OuTH ypalieH y LenocTH UK y JeloBHMa, Kaj
Ce HacTaBbame 00aB/ba, 0OMUHO NpekianameMm, npema
NPONHCHMA YCROjEHOT CTAHAAP/IA 38 apMHPaHU GETOH.

JlneBHuk pana

3a Bpeme u3paje LIMMOBA, CBAKY OYIIOTHHY OMMCATH
3aMMCHUKY @ HA3HAYMTH BPCTY T/a KpO3 Kojy ce Oyuim,
CBAaKM CNOj T/14, MOjaBA M HHBO MOI3EMHE BOJE, IApyre
npenpeke y komuko Hauby. [Ilopen Hasemewor vy
CBHCHUM]H Tpeba HAIHAYNTH : BpEMe [OYETKA W
3aBpLICTKA PajJoBa HA INMOY, A0KY KOTY LEBM, HHMBO
apMatype, nouerak u Kpaj OGeToHMpamka, KOJIMMMHY
yrpaljenor 6eToHa, 1T,

M3sobau je myxan ja BooM M HYBAa KOMIUIETHY
CBHJIHLIH]Y H3PAJe CBAKOT IHMA.

Round (GA 240/360) bars and ribbed bars (RA 400/500)
shall be used for the reinforcement of bored piles. The
reinforcement works shall be done per plan from the
Design. Main reinforcement shall be of ribbed bars, while
stirrups and other structural or bonding reinforcement
may be of round bars.

Reinforcement cages for bored piles shall have the
following features:

Internal rings which are placed at 1 - 1,5 m' of the pile
height and serve as structural supports of vertical steel
bars (pile main reinforcement). Vertical bars are welded
to internal ring minimum on 50% of joints.

The main vertical reinforcement calculation is static
calculation of pile bearing capacity, taking into account
the loading acting on the pile. The length of vertical
reinforcement shall be equal to pile length and increased
for the height of pile cap (beam), if such beam exists in
the supporting structure.

Beam hanger/stirrups on drilled piles are spiral and are
welded to minimum 50% of joints. They are of
reinforcement steel with diameter per Design normally 8
or 10 mm. Beam hanger/stirrups travel is provided by the
Design and should be observed.

Centralizers or fenders serve to center pile reinforced
cage. They are steel metal sheet or steel reinforcement.
They are welded to main vertical reinforcement at
adequate spacing and per adequate sequence. Centralizers
exceed the size of reinforced cage for the thickness of
protection layer of concrete in compliance with accepted
norm for reinforced concrete.

Reinforced cage shall be placed, centered and fixed into
drilled hole, protected by steel pipes, upon the completion
of drilling and clearing of bore hole, directly before pile
concreting. Placing of reinforced cage shall be performed
by cranes. Reinforced cage may be executed in full or
partially, if extended, by overlapping per regulations of
the accepted norm for reinforced concrete,

Work Log

During the execution of piles, each pile shall be described
in the minutes: the type of soil to be drilled shall be stated
as well as appearance and the level of underground water,
other obstacles, if any. Besides the afore mentioned, the
log should also record the time of commencement and
completion of works on piles, lower pipe height level,
reinforcement level, commencement and completion of
concreting, the quantity of built-in concrete, etc.

The Contractor shall be obliged to keep complete
documentation on execution of each particular pile.
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CBH pamoBn M CBa JOKYMEHTALMja MOLIEHKY 0j100pemy
HA/I30PHOT OpraHa.

Mepeme

Mepeie konuuune ypahieHux mmunosa BpmM ce y
MeTpyma  aykHmM (') CTBapHO  M3BpINEHMX.
[lpojexToBana mysuHa WHMNA MOXKE Ce MPOMEHHTH y3
carnacHoct Hanzopuor oprana u IpojextanTa.

[Tnahawe

11.1.8.

3a KonuuMHY CTBApHO 00ABILEHO TMOCNA, Tj. KOMILIETHO
ypalienux wunoeaa. mpema npojekty, Masohauy he ce
NJIATHTH N0 YroBopeHoj ueHa 3a 1M1, Ilena npectaeba
HaJIOKHA/LY : 33 HaDaBKy CBHMX MaTepujana, nocTpojerma u
onpeMe | LeHy paxa motpeOHY 3a u3paay OyiueHHx
LIMIMOBA, MPEMa OBOM IMPOJEKTY.

Henutusae HocuBocTH wuna miaha ce , CXOMHO
yroBopy mamehy HMneecturopa u Mssohaua u onobpemy
HAJI30PHOT OpraHa.

H3spana se3ue (Harnaewe ) rpene

Beauy (narnaemy) rpeny paauti on apmupasor Gerona
(AB) sucoxor kpanuteta. OHa MMa GYHKIMjY 1a noBexke
IIMMOBE  MNOTNOPHE KOHCTPYKUMjE Y jeaHy LENHHY.
Hejeanaku nputrcak Tna ayx notnopue KOHCTpYKLHje ce
HAraBHOM TIPElOM  paBHOMEpHMje pacnopehyje mHa
munose. Ha Taj HaunH KOHCTpYKUMja HHje H310MKeHA
KOHUEHTPHYHHM TEPETHMA, LITO j& YHHH CUIYPHUjOM.

Hauun uzpane BesHe rpeae

Besny rpemy pamuti npeko BpxoBa OyleHMX IHMOBa,
Beton koju ce npuMmemsyje npu u3paaM HarmasHe rpeje,
Tpeba OuTH BHCOKOr KBanuTeTa. Mapka Getona (MB) je
JaTa NpOJeKTOM M OHa ce Mopa nowrosaty. [Ipe nouerka
OeToHMparsa MoTPeGHO je YpaiuTH OMnaTy BesHe rpene,
npeMa IuMeH3Hjama M3 mpojekra. Omnnata TpeGa GuTn o
Jjake npeeHe MK MeTanHe rpahe, 106po yTernyTa, Tako aa
Ce mpH pany, Yycued yTuuaja TemuHe OeToHa He
aedopmuie.

AmaTypy Harnagke Tpeae Moryhe je pamuTH Ha nHLy
MECTA WM ¥ apMHMPAYKHM NOTOHHMA M JOIPEMHUTH je Ha
TPaIM/IMIITE W OCTABUTH. APMaTypa ce Mopa NOCTABHTH
Y cBeMy 1o npojekty, Kao rnasma apmarypa
ynotpeGibasa ce PA 400/500 nnm TA 400/500, kako je
NpojeKToM npeasuheno. Vienrnje " apyra
KOHCTPYKTHBHA apmatypa mory Outu oa I'A. Apmarypy
HarnaBHE rpefe moTpedHO je MOBE3aTH ca apMaTypoM
IIHNOBA HA CBAKOM KOHTAKTHOM MECTY.,

V cratMukoM CcMHMCIY Be3Ha rpeda je KOHTHHYaTHH
HOCauy, na ce Mpy paay o ToMe Tpeda BOAUTH padyHa ja ce
PaaHu NpEeKWIW OCTaB/kajy HAa MOBO/BHHM MECTHMA
(MpuGnxHO Ha MeCTHMA [IE CY MOMEHTH CaBHjamba
JeNHAKH HynH).

All works and all documentation shall be subject to the
approval of the Engineer.

Measuring

Measuring of the quantity of actually executed piles shall
be made in linear meters (m'). The designed pile length
may be changed subject to approval of the Engineer and
Designer.

Payment

11.1.8

The Contractor shall be paid for the quantity of actually
performed works, i.e. completely built-in piles per the
Design per m'. The price shall include compensation for
supply of all materials, plant and equipment, necessary
labor for the execution of bored piles per the Design,

Testing of pile bearing capacity shall be paid in
accordance with the Contract signed by and between the
Employer and the Contractor and subject to the approval
of the Engineer.

Execution of Pile Cap (Beam)

Pile Cap (beam) shall be executed in high quality
reinforced concrete (RC). Pile Cap (beam) has the
function to connect piles of retaining structure into a
whole. Uneven soil pressure alongside retaining structure
is more evenly distributed on the piles by means of pile
cap (beam). Thus the structure is not exposed to
concentric loading which adds to her integrity.

Method of Pile Cap Execution

Pile Cap (beam) is to be executed over bored piles. The
concrete used for execution of pile cap (beam) shall be of
high quality. Concrete class (CC) is determined by the
Design and shall be observed. Formworks for pile cap
(beam) shall be made before concreting, in accordance
with the sizes provided for in the Design. Formworks
shall be made of hard timber or metal structure, properly
fixed, as to avoid its being deformed due to weight of
conerete.

It is possible to execute pile cap (beam) reinforcement
either on the spot or in reinforcement workshops and then
transport it and place on the site. The reinforcement shall
be placed in all respects per the Design. Reinforcement
RA 400/500 or GA 400/500 shall be used as determined
by the Design. Stirrups and other structural reinforcement
may be of GA. The reinforcement of pile cap (beam) shall
be connected to pile reinforcement on each contact point,

Static wise, the pile cap (beam) is continuous girder,
therefore during the execution of works attention should
be paid that work breaks are made at favorable spots
(approximate on the spots where bending moments equal
zero).
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Betonnpase  obaebarn  y  cnojepuma  neGibume
MakcumanHo 40 um. 3oujare GeToHa 00ABHTH NMOrOAHHM
BUOPO CcpecTBMMa, ca kojuma ce Tpeba ycaraacuTH
Hamsopun opran.

Yknawame BepTHkanHe oniate moryhe j€& M3BpIIHTH
nocie 4-5 nawa ox  3aBpmieTka OETOHHpaa, JOK
XOPH3OHTaNHy onnary Tpeba YKIOHWTH TPH Helemke o
Geronupama. [To ckuaamy onnare noke/BHO J€ HeroeaTu
Geton 10 28 mama on nana GeToHMparsa.

Junaraumone (¢yre oCTaB/BATH HAa MeCTMMa Kako je
npojextoM mnpensubeHo. HbUX M3BECTH HAa HAYMH mar
NPOJEKTOM.

Beronmpame 06aBHTH Ha HauMH Kako je npeasmheHo
JE/IHMM O]l IPU3HATHX CBETCKMX CTAHAAP/A H ¥ MOTIYHO]
CarnacHOCTH ca 3axTeBMMa npoje[cra H OBHX TEXHHYKHX
yenosa. Cramnapae npemnake Mssobau, a NIOJLIEAY
onobpetby on crpase Hamsopuor opraua u IlpojexranTa.

Crpapbame GeToHa Tpeba ce M3BpIIMTH y dabpukama
GeTOHa ca TEKMHCKMM JIO3MPAMEM KOMIOHEHTATHHX
Marepujana (MHHEPATHM arperar, IEMEHT, BO/a, J0ALH).
Bpeme memarwa noTpetHo je na Oyae A0BOBHO, Kako Ou
npousseieH OetoH OMo jenHoOpazan wu yHH(poMaH.
Tpancnopt Getona on gabpuke 10 Mecta yrpahusama
Tpeba OHTH y KaMMOHMMA MellaluuaMa (MHKcepuMa) M
He cMme OuTu ayn ox 60 MuHyTa.

36ujame Getona npu yrpahupamy 0GaBIbATH MOTOTHHM
BHOPO CpecTBMMa A0BOJbHE CHare, kako OW ce gobuo
KkoMmnaktad yrpaflen Oeron. To ce mocTike u3bopom
BHOpaumonux cpecrasa (nepsuGparopn, naTeubpaTopu,
HMTIL.) HA FPALMIMLITY ¥3 CArNacHOCT Hapzopuor opraua.

Marepujanu

KommouenTantu cactasuu 6eToHa ; MHHEpamuu arperar,
UEMEHT, BOJa M Jojaun OETOHY MOpPAjY HCMyHaBaTH
YCNIOBE jEHOT OJL CBETCKHM NPH3HATHX CTAHIADIA 32 OBY
BPCTY 110CNIA 32 CNPaB/batbe BUCOKO KBATHTETHHX OETOHA,
CBaKu KOMIMOHEHTAHY MaTEPHjal Koju ce NpHMEILYje 3a
crpab/kate GeToHa, Mopa OMTH NMPETXO[HO aTecTHpaH U
KACHH]E 32 BPEME pajia KOHTPOJIHO MPOBEPEH, HA HAYHH
Kako mpomnucyje ycrojenu craugapa. Mssohau pamosa
npeanoxkuhe crawnapa koju Tpebajy aa 3amoBolbe
KOMTIOHEHTATHH MATEPHjallli 01 KOjHX Ce Crpasiba GeToH,
KaKo y MpETXOAHOM MOCTYMKY, TaKO M NPH KOHTPOJH.
Hamopuu oprau u ITpojexrant yerajajy uiam ne npeior
Hspohaua.

Beton on kora ce rpamm Beswa rpema mopa 6utn MB
npema npojexty. Kpanuter Gerona yrephyje ce npema
JEIHOM 0] NMPU3HATHX CBETCKMX CTaHJapia, koju he ce
YCBOJHTH mpe rmoueTka pama.  M3sohau pazoea
npeanoxuhe cramnapa no kome he ce CNPaB/baTH, H
yrpahusaru 6eToH, ka0 ¥ 00aBILATH KOHTPONIA KBATHTETA,
Hamsopuu opran u Ilpojextant ycBajajy Mimm He, y3
obpaznoxewe, npeaior Mssohaua.

Concreting shall be done in layers of maximal thickness
of 40 cm. Concrete shall be compacted by adequate
vibrating devices which are to be subject to the approval
by the Engineer.

It is possible to remove vertical formworks in 4-5 days
upon the completion of concrete works, while the
horizontal is to be removed in three weeks upon the
completion of concrete works. Preferably, the concrete
shall be cured upon formworks removal, up to 28 days
from the date of concreting.

Expansion joints shall be placed on the spots as
determined by the Design. They shall be executed in the
manner as determined by the Design.

Concreting shall be executed in the manner anticipated by
one of world-wide recognized norms and in full
compliance with the requirements of the Design and these
Technical Specifications. Norms are proposed by the
Contractor and are subject to Engineer’s and Designer’s
approval.

Equipment

Concrete shall be made in concrete plants equipped with
weight-feeders of componential materials (mineral
aggregate, cement, water, agents). Mixing time shall be
sufficient as to allow for production of uniform concrete.
Transportation of concrete from the plant to the building-
in spot on site shall be done by mixer-trucks and shall not
exceed 60 minutes.

Concrete shall be compacted during placing by adequate
vibrating devices of sufficient power, as to achieve
compacted built-in concrete. This is achieved by selecting
among vibrating devices (like pervibrators, platvibrators,
etc) on the site subject to Engineer’s approval,

Materials

Componential materials for concrete like mineral
aggregate, cement, water and agents shall fulfill the
conditions of a world wide recognized norm for mixing
high quality concrete for this type of works. Each
componential material that is used for concrete production
shall be previously attested and, at later stage during the
execution of works, check-up tested in the manner
determined by the adopted norm. The Contractor shall
propose the norm for the componential materials for
concrete mixing which is to observed both in the prior
testing and control testing during the execution of works,
The norm proposed by the Contractor shall be subject to
both the Engineer’s and the Designer’s approval.

The concrete of which the pile cap (beam) is made shall
be of the class stipulated by the Design. Concrete quality
is determined in accordance with one of the world-wide
recognized norms, which is to be adopted prior to
commencement of works. The Contractor shall propose
the norm to be adhered to when mixing and pouring
concrete, as well as when controlling the concrete quality
for the approval of the Engineer and the Designer.
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Mepeme

3a apMupase HarnagHe rpeie npuMemusary roatky (FA
240/360) u pebpacty apMmatypy (PA 400/500). Apmupame
00aBMTH npeMa mnady M3 npojexra. [laBHa apmarypa
Mopa OuTH o1 pedpacTor 4enuka, JOoK y3eHrHje 1 ocTana
KOHCTPYKTHBHA WITH NOBE3HA apMartypa Mory OMTH on
rnaTkor 4enHKa.

Mepere konuuMHe w3rpaljicHe BelHe rpefie BpHIM ce Y
MeTpuMa KyOHMM (M') CTBapHO M3BpILIGHOr MOCHa,
0a00peHOr 01 CTPaHe HA30PHOI OpraHa.

IMnahawe

11.2.

11.2.1.

11.2.2.

11.2.3.

11.2.4.

3a KomMUMHY CTBApHO 00ABJBEHOT MOCIA, Tj. KOMIUTETHO
ypaljeHe Be3He rpeje. ca OIIATOM, MpeMa MPOjeKTy,
Wspohauy he ce nmmaTHTH Mo YroBOpEeHOj ueHa 3a I’
Ilena npectaB/ba HaJOKHALY 3a HabaBKy CBHX
MaTepHjana, MocTpojeha 1 onpemMe | LeHy paja norpedHy
3a M3pajly HarlaBsHe rpeje, NpeMa npojexTy.

Hpenaxue nyoye oj jeaHospHor Gertona 4-8
MM

Onuc

Ose mnnoue w3rpahyjy ce O KRaNMTETHOT MJBYHKA
jenHospHe rpaHynanMje kako ©Ou  ce obesbeauna
3anoeosbaBajyhia BomonponyctaueocTt (k=10 o 10
M/c).

Kpanurer 0OCHOBHMX MaTepHjana

Baxe 3axTeBM 13 Tauke §.2. TEXHHYKHX YCIIOBA.

H3pana nnoua

3a u3pany nnoya KOPMCTHTH MemasuHy ca 250 wr
uemenTa no kybHoMm metpy OetoHa ca B/ dakTopom ¥y
uutepsany 0.50 po 0.60. HaOujame BpIIUTH DYYHO ¥
KalynmuMa rnpu yeMy o0aBe3Ho BOIMTH pavyHa 1a He nohe
A0 CMamkCHa BOAONPONYCT/EMBOCTH IITOYA.

Mepeme ¥ niahame

ObpauyHn ce BpmH no KyOHOM MeTpy O€TOHA M y LEHY
ynasd caB MaTepujan, u3paga M MOHTaKA Y
KOHCTPYKUH]H.

The reinforcement of pile cap (beam) shall be of round
bars (GA 240/360) and ribbed reinforcement (RA
400/500). Reinforcement works shall be done per
schedule provided by the Design. Main reinforcement
shall be of ribbed bars while stirrups and other structural
or bonding reinforcement shall be of round bars.

Measuring

Measuring the quantity of built-in pile cap (beam) shall be
done in cubic meters (m’) of works actually performed
and approved by the Engineer.

Payment

11.2

11.2.1

The quantity of actually executed works i.e. completed
pile caps (beams) together with formworks per the Design
shall be paid per contracted price for 1 m' to the
Contractor. The price shall represent the compensation for
supply of all materials, plant and equipment, the price of
labor required for the execution of pile helmet per the
Design.

Drainage Slabs of Single-Grain Concrete 4-8
mm

Description

These slabs are made of high quality single-grain gravel
as to ensure satisfactory water-tightness (k=10 to 10m/s).

11.2.2 Quality of Basic Materials

11.2.3

11.2.4.

The requirements of Technical Specifications Sub-Section
8.2 shall apply.

Execution of Slabs

The mix of 250 kg of cement per cubic meter of concrete
with w/c factor in the interval 0.50 to 0.60 shall be used
for the execution of slabs. Compacting shall be done
manually in moulds and attention shall be by all means
paid to avoid the decrease of slab” water-tightness.

Measurement and Payment

The calculation shall be made per cubic meter of concrete
approved by the Engineer and the price shall include all
materials, execution and erection within the structure.
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11.3.

11.3.1.

11.3.2.

11.3.3.

Mawu o6jektn — IlepacTH W mIoYacTH
NpOMycTH
Onue

Osa nosuumja ofyxsara uspajy Mamux objexara oTBopa
0o 5,00 M, uTo:

— UEBACTE MPOMYCTE OJl MOHTHKHHMX LEBH H TO
GeTOHMpameM Ha JIHLY MECTA y CBEMY [0 JeTa/buMa
H3 NnpojexTa oTeopa 1 - 2 m.

—  njo4acte nponycte otBopa | - 5 M” GeToHMpamem Ha
JHILY MecTa.

Y u3pazy cy yK/by4eHH CBH PaJ0BH HCKOTIA, pasynupara,
H3paja onnare, MOHTaKa MW yrpahueame oaHOCHO
usBohewe  duaTapa ca  uenokynHOM — HaBaBRkoM
matepujana u npedabpuKoBaHHX eneMeHaTa M cBe Apyro
notpebHO 3a M3BplUEHwe panosa. Ceu pamoBu Mopajy
Outn ofapmeHn y ckmamy ca NPOJEKTHMA M OBHM
TEXHHYKHM YCIOBHMA.

Pamoscku npomyctd mpeHTHdHM cy no ofaMKky M
KOHCTPYKUM]H €28 MatHM MOCTOBHMMA IPe/IHOT CHCTEMA.

Marepujanu

beton mMopa na oarosapa 3axteBnma o KBanuTeTy Getona
U3 NOrnae/ea 8 TEXHMYKHX yCloBa.

Apmatypa, Takolle, MOpa Ja oOIroBapa yCIOBMMA ¥
TNIPONHCHMA O APMATYPH M3 OBMX TEXHHYKHX VCIIOBA.

Onnate 3a npedaGpukoane enemenTe Mopajy OHTH
wpalieHe Tako Ja He J03BOIBaBajy ONCTYNalme 0]
AuMeH3Hja npedabpukarta Koj cepujcke NPOH3BOMILE U 13
CY NOBPLIMHE MOCIE CKUIatha OMNAaTe raTKe.

Ykonuko je To npojextom npeneuleno, thunTapeku
MATEPHjAl KAMCH, KIHHOBM y3 ofjeKkte H H3onauuje
MOPajy MCTIYFLABATH YCIOBE M3 OBHX TEXHHUKHX nponueca.

Hspohemse panosa

Hckone tpeba usBectu npema npojekty n YIYTCTBHMA
HAJ30PHOT OpraHa H cxoagHo o0100pewy Ham3opHOr
oprana. OGMK MCKONa NPHIATOJMTH AATA/LHOM HALPTY
43 NIPOjeKTa U TEPEHCKHM yerosuma. Kareropuja uekona
onpehyje ce npeMa BpcTaMa seMibaHOr MaTepujana
(I".H.200).

Mckonuma npunanajy cBH JI0AaTHH PaoB:pasynuparse,
OIBO3 MCKOMAHOI' MATEPHjaNa, UPIUEEHE BOJE.

[pe nonaramwa MOANOKHUX ClOjeBa of 0eToHa, mMJBYHKa
HIIH MECKa, MOHOBO OJPEANTH BHCHHCKE KOTE.

1153

11.3.1

11.32

1133

Smaller Size Structures — Pipe and Box
Culverts

Description

This item includes execution of smaller-size structure of
the opening up to 5,00 m’ and they are:

—  Pipe culverts opening of 1-2 m, of prefabricated pipes
to be concreted on the site in all respects per the
details of the Design, with;

~ Box culverts with the opening of 1 — 5§ m’ by
concreting on the site.

The execution shall include all excavation works,
strutting, execution of formworks, mounting and placing,
ie. filter execution together with overall supply of
materials and prefabricated elements, as well as all other
necessary for the execution of works. All works shall be
done in accordance with the Design and these Technical
Specifications and subject to the approval of the Engineer.

Frame culverts are identical by form and structure to
smaller-size beam system bridges.

Materials

Concrete shall comply with the requirements of Technical
Specifications Section 8 on concrete quality.

The reinforcement also shall be complied with conditions
of the reinforcement regulations hereof.

The formworks for prefabricated elements shall be
executed as to avoid deterioration from the sizes of
prefabricated elements in serial production, as well as to
secure smooth surfaces upon the removal of formworks.

If anticipated by the Design, filter materials like stone,
wedges by the structures and insulations, shall fulfill the
conditions hereof.

Execution of Works

Excavations shall be performed in accordance with the
Design and the Contractor’s instructions and subject to the
approval of the Engineer. The form of excavation shall be
adjusted to the detailed drawing from the Design and the
terrain  conditions. Excavation category shall be
determined per types of earth material (G.N.200).

Excavations shall include all additional works like
strutting, transporting of excavated material, water
pumping.

Prior to placing base courses of concrete, gravel or sand,
the height levels should be re-determined.
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11.3.4.

11.3:5;

11.4.

11.4.1

beton ce apmmpa apmarypom npema npojexty, a no
npasuiauky [1BAB. TIpunukom yrpaawe Getona Mopa ce
BOJIMTH PauyHa O TOME fla CBa apMAaTypa, ca CBHX CTpaHa,
Oyne obasujena GeToHOM M Jla ce OCTBApH MPOjEKTOM
npeasuljena ne6/pHHA 3AMITHTHOT cloja GeToHa.

V toky npeux 7 naHa oj aHa yrpahusama 6eToHa Tpeba
CMPOBECTH MHTE3MBHY HETY M 3aUTHTY BETOHA Yy cknagy
Ca OBMM TEXHHYKHM YCIOBHMA.

Keanuter Getona onpehyje ce mapkom Getona, a npema
NOraB/Y 8 TEXHMYKHX YCIOBA.

Honaramwe Getonckux wuepn 3a mnpomycte (MB 20),
O[IHOCHO CTaB/batbe MOJEAMHHX JIENOBA LICBH HA CBEXKY
DetoHeky noanory MB 15 nouume ce Ha HU3BOHO]
CTpaHHu H3JIHEHOM rnaBoMm a Ha MPETXOOHO
npunpem/beHo) noanosd. Hanykne ueeu u omrehenu
eneMeHaTH He cmejy ce yrpaljusarn. Kama cy uesw
MONOMKEHE, NOCAE MNPEeTXOAHOr 4HHINNeHa M Kpallieha,
obnaray ce Geronom MB 20, ako je To npojexkrom
npeasulieno. ¥V cknaly ca 3axTeBMMa O BGETOHWpamy
H3BOIM C¢ M DETOHMpaM:E TeMe/ba U TNIABE MPONYCTa, Kao
1 M3paja M3/1a3a, 0IHOCHO Y/1a3a MPOMyCTa,

Mepene

Hckon ce mepn y M3 CTBapHO H3BpIIEHMX pamoBa y
CAMOHHKIIOM 3E€M/BHMIUTY, 110 IHMEH3HjaAMA U3 TIPOjEKTa, 1
TO JI0 KOTE MOCTE/bHLE KAO LIHPOKM OTKOM, a HCIOL Te
KOTE K0 HCKON TeMeba, i Kako 0100pH HA30PHM OpraH.

TlponycTu ce mepe no CTBApPHO] AYKMHM Y METPHMA 110
IIHY LI€BH K KaKo 0100pu Hai30pHM opraH. V oBe Iy:KHHE
y7a3e M r1ase nponycra,

PamoBcku npomyctn Mepe ce no cTBapHOj] AyMHHH ¥
METPHMA, KaKO 000PH HaJ30PHH OpraH.

[nahame

Ceu panoen ce oOpauyHaeajy npema jeJMHAMHHM
YroBOpeHMM leHama. JenuHayna ueHa ofyxsara
KOMILIETHY M3paiy Mporycra.

[ToTnopHe KOHCTPYKLMje O TVIa M IUIACTHKE
0e3 obore

Onuc nosuumje

KoHcTpykumje o1 T1a (CHTHO3PHOT WM KPYNHO3PHOT) |
FCOCHHTETHKE (TKAHOr reOTEKCTHNA HIH TreoMpeike)
Ha3MBajy CE MOTINOPHE KOHCTPYKLIMjE O/ T/1a M IUIACTHKE,
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Concrete is reinforced by reinforcement per the Design
and Rules Book on concrete and reinforced concrete.
Attention should be paid when placing concrete that all
reinforcement is covered by concrete at all sides and that
the Design anticipated thickness of protection layer is
achieved.

An extensive cure and protection should be performed in
accordance with the conditions hereof, for the first 7 days
from concrete pouring

Concrete quality is determined by concrete class in
accordance with the Technical Specifications Section 8.

Placing of concrete pipes for culverts (concrete class 20),
i.. placing of individual pipe parts on fresh concrete base
class 15 shall commence on the downstream side with
cast culvert end on previously prepared base. Cracked
pipes and damaged elements shall not be used. When the
pipes, which have been previously cleaned and sprayed
with water, are placed they shall be lined by concrete
class 20 if so anticipated by the Design. Concreting of
foundation and culvert’s end is executed in compliance
with the requirements on concrete works, as well as
concreting of culvert inlet and outlet,

Measuring

The excavation is measured as wide excavation by m* of
actually executed works in original natural soil per sizes
from the Design up to the subsoil height level, and as
foundation excavation if below the above mentioned
height level, and as approved by the Engineer.

The culverts are measured per actual length in meters
alongside the bottom of the pipe and as approved by the
Engineer. These lengths include inlets and culvert ends.

Frame culverts are measured per actual length in meters
as approved by the Engineer.

Payment

All works are calculated per contracted unit prices. Unit
price shall cover complete culvert execution.

Retaining Structures of Soil and Plastics —
Lining Free

Item Description

The retaining structures of soil and plastics are structures
both fine-grained and coarse-grained soil and of geo-
synthetics (woven geotextile or geo-net).
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11.4.3.

Hocehy  dynkumjy oBe KOHCTpykKuMje mnpeysuma
HHTepakuMja usmelhy Tra u apmarype. 3Hauu Tpemwe, Koje
CE jaBH y peakTHBHO] 30HU oGjexTa, uamehy apmarype on
MIACTHYHOr Marepujaia W Tha, APKH KOHCTPYKUM]Y ¥
CcTAaOHUIIHOM CTamy.

[NoTnopua koHCTpykuMja o1 Thna M muacTHke Tpeba na
3a/10BOJBM YCI0BE €KcTepHe cTaOMmHocTH ( cTabmmHocT
H3 YTHUE] POTALMOHOT M TPAHCIATOPHOr MOKPEeTama,
JO3BO/BEHHANOHCKO CTamwC Ha KOHTAKTY Tna H
(ynaamenTa, crerame KOHCTPYKLHjE M MOJHOKHHYHO
Kmkerse). MeTo Tako notnopHa KoHCTpyKuMja Tpeba ja
3a00BOJBM MHTEPHY cTabmnHocT ( CHIa NpPHTHCKA Tina
mopa GuTh 3a 1.5 nyTa Mama o1 cHla Tpewa uimehy Tna
1 FEOCHHTETHKE, KaKo ¥ rmodany Tako M Mo BepTHIATHHM
CerMeHTHMA).

Texuonoruja pasa

[MoTnopre KOHCTPYKLMje OJL 1T/1a M IUIACTHKE Tpaie ce
MPEKO TNPETXOAHO TNPUIPEM/BEHOr MOATIA, CXOIHO
yCnoBHMa 33 uW3pany noxarna kon myreea, [lpeko
MPUIPEMIBECHOT [OJITNA CTaBka ce cnoj uucrohe on
NECKOBHTO-IIL/BYHKOBHTOI TNa WIHKamMeHe apobune (-
30um, nebspune 10-30 M. 3aTiM ce NOCTaBIba MPBH CII0j
re0TeKCTHNIA TPEKO KOora Ce pasactupe, IiiaHHpa u 30Mja
C1oj Tna (CHTHO3PHM WM KpynHo3pau), Kan ce npeu cioj
30uje mpema MNpoNHCHMA, FEOTEKCTHI CE TNPEKO Hhera
npekpuje 3a MuHuMyM 1.00 M".

[Motom ce paam Apyru cioj . Tj. MOCTaB/ka ce, Hajnpe
re0TEKCTHII, MPEKO KOra ce pasacTupe, niaHHpa u 30uja
Apyru cnoj Tna. Osor pexocnesa NoTpedHO je ApHaTH ce,
nayhu oi AHa Ka BpXY KOHCTPYKLMjE, Tj. CYKUECHBHO,
nonarawme re0TEKCTHNA (apMaType) M H3paaoM clojesa
Hacuna. Hacun rpaauti npema TeXHHYKHM YCIOBHMA 3a
H3pajy HACUNA KO/ MyTeBa.

Marepujann

ApMaTtypa Koja ce KOPHCTH KOJ OBHMX 00jeKaTa je TKaHu
FEOTEKCTH MM TeoMpexka O/ MIHBHHMI Anxoxoja
(INBA), nonuectepa (ITEC), nonunponunena (I1I1) wim
nonuerunena (T1E).

OpujeHTallMoHe  BPEJHOCTH  TNIABHMX — MEXAHWYKHX
Kapaktepuctuka 4BpeTohe Ha  saresame (fz) M
MaKCHMATHE JuiaTauMja (£) reoCMHTETHKA, 33 OBY BPCTY
KOHCTPYKLMjE, CY 32 TKaHM FeOTeKCTHI M FEOMPEKY 01
MOJHECTEPA, MONHINPONHIEHA HITH NOMHETHIIEHA |

Bz=40—300 kN/m', a qunaraumja npu spisoj uspetohu
£<15% l'eocunTeTHKA KOja Ce MPUMELYje Y TOTHIOPHHM
KOHCTPYKLHjama OJL T/1a U M/IacTHKE Tpeda OHTH 0THopHa
Ha yntpasosietHe (YB) spake. ¥ KOJMKO reocHHTETHKA
HHje otnopHa Ha YB 3pake norpeQHO je KocuHy HacHna
3ATHTUTH XymycoM. Tajl je HeonxoaHo, 3a cTabMIHOCT
XYMYCHOI ClOja, KOPMCTHTH [UIACTHMHY [OCTE/hHILY
nedmuHe 16-18 MM ox monmernneHa penuke rycrohe
(l'[EBll"), Koja npuma satexyhy cumy MubHuMym 3,00-3.50
KN/M'.

11.42
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Bearing function of this structure is overtaken by
interaction between the soil and reinforcement, meaning
that the friction that appears in reactive zone of the
structure, between the reinforcement of plastic material
and soil, keeps the structure in stable condition.

Retaining structure of soil and plastic should satisfy the
conditions of external stability (stability to the rotary and
translational movement, allowed stress at the contact of
soil and foundation, setting of structure and plinth
sliding). The retaining structure shall also fulfill interior
stability conditions (soil compressive force shall be for
1.5 times lower than compressive force between the soil
and geo-synthetic, both globally and on vertical
segments).

Work Technology

Retaining structures of soil and plastic are constructed
over already prepared subsoil in accordance with the
conditions for execution of roads” subsoil. Prepared
subsoil is covered by the “clean” layer of sand-gravel soil
or crushed stone 0-30 c¢m, which is 10-30 e¢m thick. Then
the first layer of geotextile is applied over which a layer
of soil (fine-grained and coarse-grained) is spread, leveled
and compacted. When the first layer is compacted
according to the regulations, then it is covered by
geotextile, minimal 1.00 m'.

Then the second layer is executed, i.c. geotextile is laid
first which over another layer of soil is spread, leveled
and compacted. This schedule of works shall be adhered
to, starting from the bottom and progressing to the top of
the structure, i.e. schedule of successive placing geotextile
(reinforcement) and execution of embankment layers.
Embankment shall be constructed per technical conditions
for road embankments.

Materials

The reinforcement used with these types of structures is
woven geotextile, or geo-net of polyvinyl alcohol (PVA),
polyester (PES), polypropylene (PP) or polyethylene (PE).

Orientation values of main mechanical characteristics of
tensile strength (Bz) and maximum dilatation (&) of
geosynthetic for these types of structures are woven
geotextile and geo-net of  polyester, polypropylene or
polyethylene:

fiz=40 — 300 kN/m', and the dilatation at the top tensile
strength  is £<15% Geosynthetic that is applied on
retaining structures of soil and plastic shall be resistant to
ultra-violet rays (UV) . If geosynthetic fails to be resistant
to UVrays, the slope of the embankment shall be
protected by topsoil. For top soil stability, it shall be
necessary to use plastic subgrade of high-density
polyethylene (HDPE) 16-18 mm thick which receives
tensile force of minimum 3, 00-3, 50. KN/m".
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11.4.4,

Inactiyna nocresbuua ce npuuspiuhyje 3a Hacun myTa
nnacTH4HuM  kiauHoBuma oi [TEBIT gywube 70 1M,
MOCTAB/LEHH Y <LIAX-MaT> MOPETKY Ha pactojamy 70-100
um. Mamehy kocuHe Hacuma o reocHHTETHKE M
NIacTHYHE MOCTE/bULE MOCTaB/bad CE CNOj Xymyca
MOMEIIAHOT Ca CEMEHOM Tpase.

Tno koje ce ynotpeGbasa y xoHcTpykuUmMju notpeGHo je
Aa nocefyje cnenehe reoMexaHuyke KApaTepHCTHKE :

y > 18 kN/m*, ¢ > 25% na 10 nuje 3araheno xemuckim
arpecHBHMM areHCHMa Ha EOTEKCTH M [a moceiyje
MYJBEBHTHX YECTHLIA Matbe 011 4%.

Kontpona kpanurera

Ksamuter ofpaljeHor mnoarna nposepuTH jeaHuM of
CBeTcKuX MPHUIHATHX CTAHAAP/A 34 ;

—  Onpehupatbe BIaxKHOCTH TIA.

—  Ounpehueame 3anpeMHHCKe TEKHHE TIA.

—  OnpehuBatbe MOIY/IA CTHILBUROCTH TIIA.

3axteBa ce 30MjeHOCT nojTia mpema CTAHIAPHOM
TpoxToporoM nocTynky:

— CaMOHMKNIA CHTHO3PHA W KPYIIHO3PHA T/, KO KOjHX

Hacun Huje sumu on 2 m1, 100%.

—  CamoHHK/Ia CHTHO3PHA U KPYIHO3PHA T/14, KOJ1 KOjHX
Hacun BHIH o 2 M1, 95%.

—  HcenurHBame M3BpmuTH Ha cBakux 50 m1 obpafjenor
noaTna.

Ksanuter uspahenor cnoja Hacuna nposeputy jeHuM 01
CBeTcKuX NpHU3HATUX CTAaHOapAa 3a:

—  Onpebupatbe BIKHOCTH T/a.

—  OnpehuBame 3anpeMHHCKE TeXHMHE TIa.

—  OnpehuBarbe MOAY/IA CTHILBUBOCTH TIIA.

CHTHO3DHM MaTepHjanu (MM, npamuHa), Tpebajy
MCNYHMTH  YCNOB  30MjEHOCTH MO CTHAApIHOM
TpoxToporom noctynky E= 600 MN/m?;

— 3acnojese Hacuna ucnoa 2,00 M' ox uuBenere 95%.

— 3acnojese Hacuna 1o 2,00 m' ucrnoa rusenera 100%.

—~ 3a kpynHospHa Tia (MecaK, UUbYHAK), Moayn
cTHILBHBOCTH Mc= 600 kPa.

36ujeHocT cnojeBa Hackna MCMUTYjE ce Ha cBakix 50 M',
Ca Jisa OMMTa y HEMocpenHoj GNu3HHM, KOju majy jeian
pesyJrrar.

11.4.4

Plastic subgrade shall be fixed to the road embankment by
plastic wedges of HDPE of 70 ¢m in length that are laid in
<check-mat> pattern at the distance of 70-100 cm. A layer
of topsoil mixed with grass seeds is placed between the
embankment slope of geosynthetic and plastic subgrade.

The soil used for the structure shall possess the following
geo-mechanical characteristics:

¥y > 18 kKN/m*; ¢ > 25, and that the soil is not polluted by
chemically aggressive agents to geotextile as well as that
the presence of slurry particles is less than 4%.

Quality Control

The quality of treated subsoil shall be checked by one of
world-wide acknowledged norms for:

—  Determining soil moisture;

—  Determining soil bulk density;

= Determining modulus of soil volume change.

Subsoil compaction shall be determined per standard

Proctor compaction test:

- Natural original fine-grained and coarse-grained soils
with the embankment height not exceeding 2 ml in
height, 100%.

— Natural original fine-grained and coarse-grained soils
with the embankment height exceeding 2 ml in
height, 95%.

—  Tests shall be made at each 50 m1 of treated subsoil.

The quality of executed embankment layer shall be
checked by one of world-wide acknowledged norms for:

—  Determining soil moisture

—  Determining soil bulk density

= Determining modulus of soil volume change.
Fine-grained material like clay, dust shall fulfill the
compaction condition per standard Proctor procedure E=

600 MN/m’:

- For the embankment layers of below 2,00 m' from
the finished height level 95%.

- For the embankment layers up to 2,00 m' below the
finished height level 100%.

- For coarse-grained soils like sand, gravel, the
modulus of soil volume change M= 600kPa.

The compaction of embankment layers shall be tested at
each 50 m' by two tests from close locations that will give
the same results.
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11.45.

11.4.6.

11.5.

151,

11.5.2.

KBauTeT reotekcTuna okasatn nposepom : ueperohe Ha
JaTezamC W M3Aykewa (AunatauMje) npu  BPIIHOj
uspcrohn 1 oTnopHocT Ha YB 3pake Kox jeaHe of
PETHCTPOBAHHX HHCTHTYLIM|A 32 OBY BPCTY Nocra,

Cpa ucnutHBama MOpajy GMTH 00aB/beHa Ha MOTIYHO
3a00BO/BCTBO Ha30pHOr opraxa, a PE3VITATH
HCIHTHBAMA MOJIHETH HAI30PHOM OpraHy Ha ofo0peme.

Mepemse

Konuyuna msppiieHe notnopue KoHCTpykumje o1 Tha u
TINACTHKE MEPH CE JIBOJAKO :

~ Y M, CTBapHO 0GABIBEHOT Hacuna, U

— y M’ NIOCTaB/BEHOT reOCHHTETHKE,
[Mnahawe

I[lnahame noTnopHe KOHCTPYKLMje OX TNna M NNacTHKe
H3BPUIHTH MO CTBApHO O00aBJb€HHM KONMYMHAMA 34
H3paay HacHIma H Haﬁamamc H NOCTaB/baHC
FEOCHHTETHKE MO JEAMHMYHO] LICHH W3 YrOBOPHOT
npejpayyHa,

I'eotexHuyke NpeaHanperyyTe 3atere
Onue u caapxkaj panga

Panosu obyxsahenn oBuM ycnoeuma cacToje ce y
obesbehupary  cBMX  MaTepujana, pamme CHare,
NOCTPOjerka, OnpeMe M M3BONEHmE CBHX noTpedHux
onepauuja. Takohe cy ypauyHatn ceu CrELHpHIHH
NIDHIIPEMHK PaloBH (CKeNe, JOBOJ BOXE, CTpYje M Ti.).
Ceu panoeu mopajy na Gyay y NnyHoj cariacHocTH ca
MPOjEKTOM.

Hssoheme panosa

H3pana 6ymorune

Bymotnue 3a 3atere n3soae ce y naru6y npeasuhienom y
NpojekTy ca  3auesbemeM. Haumn Oymema ce
npunarohapa reOTEXHHYKMM YCIOBMMA Ha TEPEHY KOju
Cy Ne(MHHCAHM TNPETXOAHHM MCTPAKHUM PaJIOBHMA.
lpunukom Oyiewa ce MACHTHUKY]Y CBH MarepHjain
Kpo3 Koje OYLIOTHHA MPONasu W PErucTpyjy y AHEBHUK
pana. Ha ocnoy aoGujeHor npoduna epentyanHo ce
KOPHIYje Oy:KHHA 3aTere O/JHOCHO CHIPHMIIHE 30HE.
Kopekumje y ommocy Ha mpojekar BpmM HCK/bY4MBO
NPOjeKTaHT M Han30pHM oprad. Tlomowaj W HaruG
Gywotnua mopa 6UTH CTPHKTHO no npojekty. Ha kpajy,
Kana ce OyIIOTHHA 3aBPLIN NPUCTYNA ce Henupamsy, [pu
u3pag OymoTMHA 3a TEOTEXHUUYKE paloBe HHje
J03B0JbEHA YNOTpeDa Hemake.

11.4.5

11.4.6

11:51

11.5.2

The quality of geotextile shall be proved by testing tensile
strength and elongation (dilatation) at peak strength as
well as resistance to UV rays with one of registered
institutions for this type of jobs.

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

Measuring

The quantity of executed retaining structure of soil and
plastic approved by the Engineer shall be measured in two
ways:

- inm’ of actually executed embankment, and

- inm? of placed geotextile.

Payment

The payment for retaining structure of soil and plastic
shall be made per actually executed quantities for the
embankment as well as for supplying and placing
geosynthetic per unit price stated by the contracted bill of
Quantities.

Geotechnical Prestressed Ties

Description and Scope of Works

The works included hereof consist of supply of materials,
labor, plant, equipment and the execution of all necessary
operations. Al specific preliminary works like
scaffolding, water-supply, electricity supply, etc., shall be
also included. All works shall be in full compliance with
the Design, these Technical Specifications and subject to
the approval of the Engineer.

Execution of Works

Execution of Borehole

Bore holes for ties are executed with casing in the slope
anticipated by the Design. Drilling method shall be
harmonized with geotechnical conditions of the terrain,
which have been defined by prior examination works. All
materials through which the bore hole passes through are
identified and recorded in the Work Log. On the basis of
the established profile, the length of tie or road-stead zone
will be possibly corrected. Corrections in respect of the
Design shall be exclusively made by the Designer or
Engineer. The position and slope of bore holes shall be in
strict compliance with the Design. Finally, the bore hole is
water flushed upon completion. Drilling mud usage shall
not be allowed when executing bore holes for
geotechnical works.
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Yrpahupawe aukepa

[locne ucnmpama Gymornne ybauyje ce nmpunpemmena
3aTera Mo KOHCTPYKUMjH M HOCHBOCTH npeMa NpOJeKTY.
CBe um3MeHe Ha 3aTerm Mory ce OGAaBHTH caMmo y3
carnacHoct npojextanta. Ilocne yGaumpama 3aTere y
OYLIOTHHY Baje Ce 3alITHTHE LEBH. Hujexrupane 3atere,
CHIPHIUHE 30HE, BPIIH CE MCWIABMHOM LIEMEHTa W BOJIE V3
ZlofaTak cactojaka koju nosehasajy 3anpemuny. Cactas
UHjekimoHe Mace oipelien je MPOJEKTOM 3aBHCHO 01
CTCHCKE Mace M CHIIE ¥ 3aTe3H M HEe CME Ce MEeHwaTH Oes
CarfacHOCTH NpojeKTaHTa,

Hujextupame ce BpuM noa ManuM npuTHcKOM M Tpaje
JIOK MHjeKimona Maca He aole 10 W3nasa us OymoTHHe.
TocebHom KkoHCTpyKumjoM je 3amTuhen meo 3atere rae
Ce BpUIM HCTe3ame-npeHanpe3ame. Kan maca ouspene,
wro ce oxapellyje mHa ocHoBy naGoparopujckor
MCIWTHBARA  NPUCTYNA CE  MpelHANpesamy 3arere.
[Ipeananpesawe Tpefa na ce obasma Y HEKOIHKO
UukiTyca WTo ce npeuusHo yrephyje npojektom. 3arera je
HCIpaBHa axko ¥ TOKY YyTe3awkha HeMa I[IIaCTHUYHHX
zepopmanmja. TMocne npeananpesara, (puxcupa ce rnaea
3aTere M NMPUCTYNa aHTHMKOPO3HBHOJ 3aiTHTH, MnjexTupa
cc  aeo 3aTere rue cy annmmpauc €J1acTHYHe
Aedopmatje a riaea sartere npekpuje 6eTOHOM npema
JETaby ¥ MPOjEKTy.

AHTHKOPO3HBHOM 3aIUITMTOM 3aBPIIEHH CY PAIOBM Ha
H3paju 3atere.

O HauMHy pana u npuMereHOM Marepujany yHoce ce
NONalK y IHEBHMK pana KojH Boze u3pohau ¥ HamsopHH
OpraH pajiu KOHaYHOT NOJHOME A HHBECTUTOPY KO KOra
H ocTaje.

ATecTH CBMX ynoTpeibeHHx marepdjaia mnpejajy ce
HHBECTHTOPY KPO3 JIHEBHHK.

Y NPHHUMITY JyKHHA 3aTere ce oapehyje y npojexty na
OCHOBY HCTPDKHHX pajoBa W 3axTeBAd Y MpOjeKTy.
MehyTuM ¥ CHOKEHUM — HHIKEHEPCKO-Te0NOMWKHM
ycnmoBMMa  myxuHa 3arere ce ogpehyje Tex nocne
H3BeACHUX Oymoruna. OTyma ce KonM4MHe 3a Hannary
ompehyjy Ha ocHOBY cTBapHO H3BPIIEHUX paaoBa
01106peHHX 011 CTpaHe HAN30PHOT OpraHa.

[nahame

[nahawe ce obarsba Mo YroBOpeHoj jemMHayHOj ueHH 3a
AYKHH MeTap sarere. ¥ leHy ynasu caB Matepujar,
kopuuhiere N0CTpojersa U onpeme, cBe pajiHe onepauje
A0 NOTMYHOT 3aBpuIETKA 3aTere. McnuTusame HOCHBOCTH
3arere, ako je npeapuheno npojextom nnaha ce noceGHo
riie Takohe ynase cas paz, Matepujan u onpema.

Building in of Anchors

Already prepared tie, whose structure and bearing
capacity is complied with the Design, is upon water
flushing inserted in the bore hole. Any changes on the tie
could be only made with Designer’s consent. After the tie
is inserted into the bore hole, protection pipes are
removed. Injecting of tie, road stead zone, shall be made
by cement-water mix with addition of contents that
increase the volume. The composition of injection
mass/compound is determined by the Design depending
on rock mass and force in the tie and shall not be changed
without prior consent of the Designer.

Injecting shall be performed under small pressure and
shall last until injecting mass reaches bore hole outlet. The
part of tie exposed to elongation-prestressing is protected
by special structure. When mass hardens, which is
determined by laboratory tests, then it shall be proceeded
to tie prestressing. Prestressing is performed in several
cycles, which are precisely detailed by the Design. The tie
is found correct, if deformation-free during straining.
After prestressing, tie-head is fixed and subjected to
protection against corrosion. Part of tic whereon elastic
deformation is applied is injected and tie-head is covered
by concrete per the detail of the Design,

Protection against corrosion completes the works on tie
execution.

The data on method of execution of works and used
materials is recorded in the Work Log , which shall be
maintained by the Contractor and the Engineer for
eventual submission to remain with the Employer.

Attests for all used materials shall be handed-over to the
Employer through Work Log.

Measuring

In principle, the tie length shall be determined by the
Design on the basis of examination works and Design
requirements. However, under complex engineering-
geological conditions, the tie length is determined after
the bore holes have been executed. Therefore, the
quantities to be paid for are determined on the basis of
actually executed works approved by the Engineer.

Payment

The payment shall be made per contracted unit price for
linear meter of tie. The price shall cover all material,
usage of plant and equipment, all work operations until
the tie completion. Testing of tie bearing capacity, if
anticipated by the Design, shall be paid separately and
shall also include all labor, material and equipment.
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11.6.

ITornopxa koHcTpykuMja o1 rabuona

["abuonn cy nornopue mmm o6nomue KOHCTpYKUHje 3a
MpHjeM NPHUTHCAKA TNA, CAYMIEHHX O KUYAHHX MM
MIACTHYHHX  KOUWIEBA, DPAa3HUX [AMMEH3HjA, HCTYHEHH
JIOMIBEHHM KaMEHOM.

Hauun u3pane ra6uona

labuone nocrae/batn  Ha HCIUIAHMPAHO]  3EMJBAHO]
noanosH oummwfeHoj Of KOpeHa, nameRa M APYrUX
€7EMEHATa KOJH MOTY OIITETHTH MPEXKY, ca HaruGom
npemMa KOCHHH TepeHa on 5%. Tlpeko Tako ucnianupane
MOAJIOre CTaBHTH CNI0] TYLAHWKA WIH IUbYHKA, JeGhHHe
5-10 um., koju uMa ynory cioja uncrohe. Ymecto cnoja
unctohe o MuHepanHuX T7a moryhe je mnocrasuTH
HETKAHH  TEKCTHI  KOJW .,y OBOM  Clyuajy, umMa
cenapausoHd  GyHKUMjy, Tj. mTHTH rabuoH on
NEHETPaLUMje CHTHO3PHOr Tha (mpammse, TIHHE) Y
HCTOBY Macy.

Kuyave wnm nnactMyHe Kowese (cannyke), v koje ce
CTaB/ba JIOM/bEH KAMEH, CMpAB/BATH [MMEH3IMja MpeMa
npojexty, ofkuno 1,00x0,50x2,00. TTorp6Ho je Ha
Cpeaunn  Koma ypanuth aujadparmy (nperpamy) y
KOMMKO je kom ayxure 2,00 m'. Komesn ce npase o
WECTOCTPAHE  W/M  KBAlpAaTHE HeIHM4HE Mpewe, ca
ABOCTPYKHM 3aBOjEM, O YCIMUHMX JKHLA 3aTe3He
uspcrohe S50N/mM’, aunataumje mpu uctesamy 10%.
HHLUE Cy npeyHuka 2.4, 2.7 U 3,0 MM. nouMHKOBaHe ca
275 - 290 rpama ummka no M, waM wenmume HKHLE
ranBaimsupane serypom [Iandan (95% mmmk, 5%
ATYMHHUjyM M MumMeTan), Obe BpeTe xuua MOry GuTH,
Y KO/IMKO c€ TO 3axTeBa, obnoxkeHe ca [1BI] o6norom, xao
JIOJATHO 3aIUTHTOM 0J1 XEMHMCKHMX YTHLAjA ¥ KOJHKO ce
nocTaembajy y 3araleHoj OKONMHM MM arpecHBHIAM
cpeaunama, OOoaM rabMOHCKMX KOlIEBA ce ojayapajy
NOLMHKOBAHOM EMMKHOM kHloM Beher npeunmka of
#uLEe Mpeske. CTpaHe raGHOHCKUX KOLIERA, KA0 M KOLIEBH
usmelly cebe, OuI0 XopM3oHTATHO WM BEPTHKAIHO,
noBesyjy ce mpcreHouma o Hexphajyher wmm
noumnyanor yenuka. [lpeunnk nperena je 3,05 mm. a
nouunyan je ca 280 rp/m’ ummka. [pcrenoBu  ce
MOCTAB/bA)y, HA XOPH3OHTANTHOM MM  BEPTHKATHOM
pasmMaky oa 20 uM. pyYyHO MEXaHMYKOM WM
XHUIpAYIMHKOM COPaBOM, CHEUMjanHo H3paljeHOM 3a oBy
BpPCTY Mocia.

AukepoBame rabuoHa obaBHTH NpeMa mnnaHy aatoM
ACTAlbM Y TPOJEKTY. AHKEPH Ce pajie Ol HCTe YenuyHe
MpEKE, YMjH je KBATMTET ONMCaH y OBOj Nno3uLuja 3a
rabuoHCke Kowese,

Henyna xomesa je oa nommeHor kamena, 4Hja
MHHHMMaTHa BesiMuMHa Tpeba Outu Beha on Benuumue
Okaua mpexe xowa. 'yctmHa ucmymenoctH raGuona
JIOMILEHHM KaMeHoM Tpeba Gutn MuH. 60%. Ynotpebben
TIOMJBCHHM KaMEH 3a HCMYHY raGHoHa Tpeba j1a 3a10Bo/bu
(pH3HYKO-MEXaHHUKE Yeil0Be NpeasulieHe OBUM YCIIOBOM.
3aama ucnyna rabuona TpeGa GHTH 0 CHTHOP KaMeHa,
Kako O ropwa nospmmMHa raGuoHa Guna mTo paBHHja,
Taxohe 3anmwa uenyna rabuona Tpeda outi 3a 50 g0 75
MM H3HA[ BpXa Mpexe, Kako OM ce omoryhuio crerame
yenes conctseHe reskune. MenymeH canmyk ce 3aTeopy, a
NOKIOMNALL BE3Yje KHLIOM HIIH YelUUHHM TIPCTEHORHMA. Y
KONMKO  je KOl MIACTHY4aH BC3MBAIE  OGABMTH
TIACTHYHUM KoHLeM. ["abnoue panuTy Ha Uiy MecTa.

11.6

Gabion retaining structure

Gabions are retaining or lining structures for receipt of
soil pressure, made of wire or plastic cages of different
sizes and filled with broken stone.

Method of Gabions® Execution

Gabions shall be placed on the leveled earth base cleared
from weeds, stumps and other elements that might
damage the net with 5% incline to the slope of the terrain.
A layer of broken stone or gravel 5-10 cm thick is placed
over thus leveled earth base, which serves as cleaning
layer. Instead of clean layer of mineral soils, it is possible
to place non-woven textile, which in this particular case
has separation function, meaning it protects gabion from
penetration of fine-grained soil (dust, clay) into its mass.

Wire or plastic cages (boxes) where in broken stone is
placed, shall be of sizes as stipulated by the Design,
normally 1,00x0,50x2,00. 1t is necessary to execute a
diaphragm (partition) in the cage center, if the cage length
is 2, 00 m', The cages are made of hexagonal or square
steel net with double thread of steel wires with tensile
strength of 550 N/mm’; dilatation at elongation is 10%.
The wires have diameter of 2,4, 2,7 and 3.0 mm and they
are galvanized by 275 - 290 g zinc per m?, or steel wires
galvanized by Galfanalloy of 95% zinc, 5% aluminium
and “Mischmetall” (mixed metal) alloy. If so required,
both wire types may be PVC coated as additional
protection against chemical effects, if exposed to polluted
or aggressive environment. The edges of gabion cages are
reinforced by galvanized steel wire with diameter that is
higher than the diameter of gabion net wire. Stainless
steel or galvanized steel rings are used to horizontally or
vertically connect gabions as well as the sides of gabion
cages. Ring diameter is 3, 05 mm and it is galvanized by
280 g/m’ zinc. The rings are placed either at horizontal or
vertical distance of 20 cm by manual of hydraulic device,
specially manufactured for this type of job.

Gabions are anchored per schedule provide by the Design
detail. Anchors are made of the same steel net, which
quality is described in this item on gabion cages.

The filler used for gabions shall be crushed stone whose
minimal grain size should exceed the size of cage wire
mesh. The density of crushed stone filler for gabion shall
be min. 60%. Crushed stone used for gabion filler shall
fulfill physical and mechanical conditions anticipated
hereof. Final/top gabion filler shall be fine grained stone
as to provide as smooth as possible upper gabion surface.
Also, the top gabions filler shall be placed 50 to 75 mm
above the top of the net as to facilitate setting due to
gabion own weight. Filled case /cage shall be closed and
the lid shall be tied by wire or steel rings. If the cage is
made of plastic, ties shall be made by plastic thread,
Gabions are to be made on site.



Fos or 8385

Public Enterprise - Roads of Serbia
Technical Specifications
Section 11: Structures

Jaeno npenysehe | ITyreru Cp6uje”
TexHuuxu ycnosu
Ilornasme 11: OGjextn

MeljycobHo rabuone, y cneumjamuum ciyuajeBuma, Kaj
TO MPOjEKaT 3aXTEBA, NOAYKHO H MONPEUHO, MOBEIHBATH
apMaTypoM MpeuHHKa 6 MM. Y XOPH3OHTAIIHOM CMHCIY
4pMaTypy NOCTABHTH Ha CRAaKH AY)KHM METap LIHPHHE
raGHoHa, a y BEPTUKATHOM CMHCITY Ha CBAKA 1Ba MeTpa
Jly:KHHE rabuoHa.

Y XOpM30HTANHOM cMMCTY raGMOHE NOCTABHATH TAKO 14
CE BCPTHKATHE CMNOjHHUE peloBa HE MONKIANajy, Tj.
BCPTHKATHE CIOJHHUE jeHOr pexa Tpebajy OuTH Ha
cpenunu rabuona apyror pena. llynssune y raGuonnma
HCIIYHHTH  NPHPOAHMM  TBOPEBMHAMA  TJIHHOM W
NpamxHoM, WTo oMoryhasa 3acejae Tpase MM #Oymba,
wto crabunusyje rabuomcky rpahesmny. Ilpoctop
w3mel)y rabuona u kocuse Hacuna HCMYHUTH CMEMOM
3EM/b€ M TylaHuKa, npeyHuka 1-6 um, y ogmocy 1:10,
KaKo OM Ce 3acany M PacTHIbA WTO GO/ke NPHXBATHIN. .

3a cnpamame Kowesa, 3a rabuoue, norpeban je
NpHpY4aH anaT 3a Ceyekle MOUHHKOBAHE WM
TaNBaHH3HPAHE YE/IMYHE JKHUE W CIPABY 34 MOBEIMBAME
CTpaHa KollleBa rabuona uiM came rabuose MelycoGHo.
AJat 3a u3pajy NIaCTHYHMX KOIIEBA CY Makase, JIEwup,
HIJIE 33 NPOIIHBAKLE, HTIL.

Henynu kowmesa o6asuti yTopapisadem 1 PYUHO.

Marepujanu

3a u3pany rabuona notpebuu cy cnenchu MaTepHjany

Mpexa o wecrayraone 4enMdHe JKHLE, JABOCTPYKO
3aBMjeHe, 3ate3He uspcTohe 550 Nimm?, NpH HCTE3aty
10%, noumukopaxe ca 275- 290 rpama LMHKA Mo M° Win
HE/IMUHE JKHLE ranBaHusupane nerypom [andan (95%
UHHK, 5% anymunujym u mmmmeran). Ofe mpexe, y
KOJIMKO C€ TO MpPQjeKTOM 3axTeBa, MOry OMTH 06mOkeHe
ca [IBIl obnorom ne6. 1.00MM. OGoaM raGHOHCKHX
Komepa M aujadparMa  ojauaBajy ce MOLMHKOBAHOM
HEIMYHOM HKHLOM, HCTOI KBAMHTETE O KOJE j€ CauHmeHa
mpexa, camo Beher npeunmka, 3,20 Mm. Crpane
rabMOHCKHX KOLIEBA M YHYTpallibe Bele, MmefycobHo
MOBE3aTH YETHYHHUM NPCTEHOBUMA, NpevHHKa 3,05 MM, a
nouuHuanor ca 280 rp/m’ LMHKA WIM KMLOM HMCTOr
KBAIMTETE O/l KOra je Mpeka 3a KOWIeBe. YMecTo
HeNMYHHX  moryfie je W KODHCTHTH  nacTH4He
nonuerunencke (IE) mpexke, o1 nnactuke Benuke
ryctude (IIEBI), ca orsopuma y ofamky KBajpara
(oxania 8-10 um) mau mectoyraonuka ( okaua 10-12 um.).
Crpake nnacTHYHMX KOWEBA W YHYTPAIIME MONpPEMHE
BE3€ MOBE3ATH MIACTHYHHM KOHLEM nebibune 3x0,6MmM

Jlommen kamen Beanmuune spua 10-25 um, 3a HCIYHY
KOIIEBA,KOjM MOPAa3aI0B0/bH crieache yCioBe
~  3ampeMMHCKa Maca ca mynjbuHama 22 kN/m’

- nujame Boje MuH. 1%:
ynuj

Specially, if thus required by the Design, gabions shall be
cross or longitudinally tied/connected by reinforcement of
6 mm in diameter. Horizontally, the reinforcement shall
be placed at each linear meter of gabion width, and
vertically at each two meters of gabion length.

Horizontal wise, gabions shall be placed in such a manner
as to avoid overlapping of vertical joints of the layers, i.e.
vertical joints of one layer shall be at the center o the
gabion of the other layer. Gabion cavities should be filled
with natural materials like clay and dust which would
further facilitate seeding of grass or bushes that would
stabilize gabion structure. The space between gabions and
embankment slope shall be filled with earth and broken
stone compound, diameter 1-6 cm, in the ratio of 1:10 as
allow for plants to take better root.

Equipment

Hand tools for cutting of galvanized steel wire, or
sheradized steel wire shall be needed to make cages for
gabions, as well as a device to connect sides of gabion
cages, or to connect gabions, The tools to be used to make
plastic gabion cages are tongs, ruler, needles, etc.

Cages are to be filled both by loader and manually.

Materials

The following materials shall be needed for gabion
production:

The net of hexagonal steel wire, double folded, with
ultimate strength 550 N/mm’ , at the elongation of 10%,
galvanized with 275-290 g zinc per m2 or steel wire
galvanized by Galfan alloy of 95% zine, 5% aluminium
and “Mischmetall"(mixed metal) alloy. Both nets, if
required by the Design, may have PVC coat 1,00 mm
thick. The edges of gabion cages and diaphragm shall be
reinforced by galvanized steel wire of the same quality as
for net wire, but with higher diameter 3,20 mm. The sides
of gabion cages shall be connected, as well as internal
ties, by steel rings with diameter of 3,05 mm, galvanized
by 280 g/m’ zinc or by wire of the same quality which of
the cage net is made of Instead of steel nets, Plastic
polyethylene (PE) nets of high density (HDPE) may be
used instead of steel wire nets, with square wire mesh size
8-10 cm or hexagonal wire mesh size 10-12 ¢m. The sides
of plastic cages and internal cross connections shall be
connected by plastic thread, 3x0,6 mm thick.

Crushed stone grain size 10-25 cm, for cage filler, shall
fulfill the following conditions:

—  volume mass with cavities 22 kN/m" ;

— water absorption min. 1%;
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— 4Bpcroha Ha NpUTHCAK y BO103acHREHOM CTaky MHH.
100 MPa;

—  OTNOPHOCT Ha NPOBJ&KABALE U AejcTRO Mpaza M-50,
MpeMa je/IHOM 071 CBETCKH NPU3HATHX CTAHAAP/A,

ApMaTtypa je oA IeOCHHTETHUKE Mpere 0 nonuecTepa
(IMET) unu nonusuuun anxoxona (TIBA). koja Tpeba na
1oce1yje 0CHOBHA (PH3MUKO-MEXaHUYKA CBOJCTBA |

— uspcToha Ha 3atesame fz= 50 — 300 kN/m'

= Mjarauuja npu BpmHoj uspetohn: £ = 6-12 %

Y KOHKPETHOM CNYajy Y3eTH TEOCHHTETHHKY MPEKY
MpeMa NpojexTy.

[NoBe3usame apMaType ca GeTOHCKMM G/10KOBUMa OGIOre
MOKe OUTH JIBojako :

—  JHMPEKTHO MOBE3HBAHE]

=  HHAHPEKTHO NOBE3HBAK-E.

HupekTHo noeesupame je kajy ce apMaTypa nocTabmba
HenocpenHo y Getorcku 6nok . To je Moryhe y konuko
Ce. Kao apmartypa, ynotpef/basa T€OCHHTETHYKA MpEKa
0A nonuBHHUL anxoxona (TIBA) . Ora mpexa je otnopua
Ha pH BpensocTh, kojux y GeToHy mma npeko 9, na je
Moryhie IMpEeKTHO aHKepoBame Mpere y Deronckn ok,
KaKo je IaTO MJIaHOM ¥ NPOjexTy.

WHAMPEKTHO noBe3MBame je HEONXOIHO Y KOMMKO ce
TNIPHUMElbYj€ FEOCHHTETHYKA MpEkKa O] nonuectepa (I1ET),
Koju je HeoTmopad ma pH BpeaHocTH y Oerony, na je
NOTPeGHO MPUMEHHTH MHAMPEKTHO MOBE3HBAILE, KAKO je
JIaTO, Kao BAPMjaHTa, Y NPOjeKTY.

Hssohau pamora onabpahe jemas onm npa NpeIokeHa
HauMHa NOBC3IMBAWA apMaType M OETOHCKOr Gloka M
CBOjE MpeIore MOAHETH NPOJEKTAHTY M HAI30PHOM
Opraiy Ha o00pese.

Mepeme

Mepeme konuunxe ypahenux raGuona BpUIM ce ¥y
METpUMa  KyOHuM (M) CTBAPHO M3BPIUEHOT [ocaa
010GPEHOT 0/1 CTPaHE HA30PHOT OpraHa.

ApMaTypa 01l TEOCHHTETHUKE MpEkEe, Koja je CTBapHO
MOCTaB/beHa NocelHO ce MepH y M.,

[Mnahame

32 KONIMUHHY CTBApHO 00aB/LEHOT MOCHa, Tj. KOMIIETHO
ypaljennx rabuona npema npojexty, Hspohauy he ce
TNaTHTH MO YroBOpeHoj LieHa 3a 1m’. Llewa npecrasma
HaJloKHAZy | 3a HabaBKy CBUX MaTepujana (Mpexa of
NOUMHKOBAHE JKHUE MM [IACTHKE, JIOM/BEH KaMeH,
TYUAHUK, HT/L.) ; LEHY pana notpedHy 3a 3pany rabuoua,
MpemMa npojexTy.

— compressive strength in water-saturated condition
min. 100 MPa;

— Resistance to moisture and frost M-50, per one of
world-wide acknowledged norms.

Reinforcement shall be of geosynthetic polyester (PET)
net or polyvinyl alcohol (PVA), which shall possess basic
physical-mechanical characteristics:

—  ultimate strength Bz= 50 — 300 kN/m':

— dilatation at peak strength: £ = 6-12 %

In concrete case, geosynthetic net per the Design shall be
used.

Connecting reinforcement to lining concrete blocks may
be executed in two different ways:

—  direct connecting;

— Indirect connecting,

Direct connecting understands placing of reinforcement
directly into concrete block. This is possible, if
geosynthetic net of polyvinyl alcohol (PVA) is used as
reinforcement. This net is resistant to pH values, 9 for
concrete, and therefore it is possible to directly anchor the
net onto the concrete block, as provided for by the Design.

Indirect connecting shall be necessary if geosynthetic
polyester (PET) net is used which is not resistant to pH
values of concrete and therefore indirect connecting shall
be used as provided for as a variant by the Design.

The Contractor shall select one of the two proposed ways
of connecting reinforcement to concrete block and submit
his proposals for the approval of the Designer and the
Engineer.

Measuring

Measuring the quantity of executed gabions shall be made
in cubic meters (m’) of actually performed works
approved by the Engineer.

Reinforcement of geosynthetic net which is actually
placed shall be measured separately in m?,

The Contractor shall be paid for the quantity of actually
executed works, i.e. completed gabions per the Design,
per contracted price for 1 m’. The price shall represent the
compensation for supply of all materials (net of
galvanized wire or plastic, crushed stone, broken stone,
etc.) and the price of labor needed for execution of
gabions per the Design.
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11.7.1.

11.7.1.1

Perynauuja sonorokosa

HMckon

Onmrte oapente

Ilon uckonom ce noapasymesa nekon, YTOBap, Npeeos 1o
JCNIOHMjE MM MeCTa Koja oapenn Hamsopuu opram,
MCTOBap M ypehere aenomnuja.

Hckon he 6utn uspmen a0 JINHKH]a, Haruba M uMeHsnja
AATHX Y TNABHOM TPOJEKTY WM JI0 TMHMHja Haruba M
JAUMEH3KjA ONOGPEHMX HIH HANOKEHMX O] CTpaHe
Hanmsopuor oprama. Ipekon wusean omux nHHHja Hehe
GuTH Npu3Har 3a nnahame u3yses NpeKONa U IOKONaBara
KOje EBEHTYANHO 0106pH HAI30PHU OpraH.

Cse onepaumje xoje Usrohau uma HAMEPY 13 NMPHMEHH
TIpH HCKOMHUMA MOpa J1a Ce HABEY ¥ MPOrpaMy H3BplueHba
OBHX panoea, koju ce moaxocu Hamsopom OpraHy Ha
ofobpemse, Hajmame 30 naua [pe TUIAHHPaHOT ToYeTKa
OBUX pajosa. Marepujan, onpema M pajHa cHara 3a
HABEACHE OMepaLMjec NONeKy 0a06pery Hanzopror
opraHa. Hamsopuu opran uma NpaBo [a MPOUIMPH M
npoxyGu npensulicHe HeKone, 1a H3MEHHM KOCHHE CTpaHa
MCKONa M yHece cBe oHe moanmKaumje koje HMajy 3a
UH/b  OYyBame MOTPeOHOr KBanuTeTa MCKONa WM
Marepujana 3a rpalieise. CBi McKomy Kkoje M3soljay Gyme
H3IBPLIHO Npeko 000peHHX IMMEH3Hja M KoTa Koje cy
JlaTe Y MpOjeKTY MM HMCY NHCMEHO naTe 0/l CTpaHe
Hamsophor oprana, uehe ce NpU3HATH 3a ofpauyH, a
IPUXOBO Hacunamwe, koje he OuTH W3BpweHO npema
yc/losuma 3a Hacuname tepetuhe M3sohaua panosa,

Y poky oa 10 nana no TipHjemy niana nekona, Hamopun
opraH Ne mucMeHO O01OBPMTH WM OAGMTM mnan
H3pohaua, nmenummubo wnm Yy uemuHH. VY ciyuajy
onbujawa nnava, Hssobay he nommerd o rmman
HCKOMa,

Hujenan nekon He Mowke nouetn ykonuko HaBeJICHH [1aH
HHje 0100peH U noTnHcaH oj ctpane Hamsopsor oprana.
ITnahawe nckona ce BpmM NpeMa je MHMYHMM LeHaMa 33
I M natum y npenpasyny.

Ipunukom nssohersa panosa mekona, pajiHe MoBpIlHHE
MOpajy ce ONPIKABATH Y CYBOM, & MEpE H HAUHH LPIUBEH:a
Koje npenysuma Misobhau 3a OCTBapewe OBOI' yC/IOBA
Mopajy 6utH npema NpojexTy 1 onobpeHe o Hamsopror
OpraHa M He CMEjy HM Y KOM MOMMely [a HeraTMBHO
YTHYY HA CTaH:E Y OKOJIMHU HCKOMA.

11.7

11.7.1

Water flows control

Excavation

11.7.1.1 General provisions

Excavation includes excavation, loading and transport to
the disposal area or place determined by the Engineer,
unloading and arrangement of disposal areas.

Excavation shall be carried out to the lines, slopes and
dimensions given in the Final Design or to the lines,
slopes and dimensions approved or instructed by the
Engineer. Overbreak beyond these lines shall not be
considered for the payment except the overbreak or
additional excavation that may be approved by the
Engineer.

All operations that the Contractor plans to carry out on the
excavations must be stated in the programme for these
works which is to be submitted to the Engineer for the
approval, at least 30 days before the commencement of
the works. Material, equipment and labour for the stated
operations shall be subject to the approval of the
Engineer. The Engineer has the right to deepen and
enlarge anticipated excavations, to change slopes of
excavation and to make all necessary changes in order to
ensure the required quality of the excavation or
construction material. All excavations that the Contractor
carries out beyond the approved dimensions and levels
defined in the design or not approved in written by the
Engineer shall not be accepted for payment, and the costs
of filling works, which are to be carried out according to
the filling specifications, are to be paid by the Contractor.

Within 10 days from the reception of the excavation plan,
the Engineer shall issue written approval or rejection,
partly or completely, of the Contractor’s proposal. In case
of rejection, the Contractor shall submit a new excavation
plan.

No excavation should start without the previous approval
and signing of the mentioned plan by the Engineer. The
payment for excavation shall be done according to the
unit rates for 1 m’ stated in the Bill of Quantities.

During excavation works, working areas are to be kept
dry and the measures and method that the Contractor
takes in order to fulfill this condition must be fully in
accordance with the design and approved by the Engineer
and they must have no negative effect on the surrounding
dareca.
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11.7.1.2 Onobpenn npexon 11.7.1.2 Approved overbreak

Iox ono6penum npekonom cMatpa ce Taxan HPEKOI KOjH
Je, no mumbeny Hamsopuor opraHa Hews0exxaH pesynrar
cnabor Marepujana, a Koju Huje HacTao 360r HEMapHOCTH
UK Henaxibe M3sohaua. 3a opo6penn npexon spuuhie ce
nocebHO Mepere KOMMUHHA, NPy yemy fie ce y3umaru y
003Mp M wHecraGunan Marepujan KojH ce Huje cam
onsanuo, Beh ra je TpeGano YKMOHHTH MAlMHCKH N
PYYHO NMpHIIHKOM YHihiea.

3a TakBe KONMYMHE Koje ce Hanase M3BaH TEOPHJCKUX
JMHHjA MCKONA JATHX YV LPTEKHMA MIH W3BAH JIMHHja
HCKONa aathx oa ctpaxe HanzopHor oprana, Mseohau he
HMATH Mpas0 Ha HAIIATY M TO NPEMa MCTHM LEHaMa
datum y npeapauyny. Ose ueHe ofyxsatajy TPOIIKOBE
YTOBApa, TPAHCIIOPTA U AENOHOBALA MATEPHjaNA. 3axTene
32 muafiae mnpekona 10 KojHX je jommo yenen
HCH30E:KHOI O/BA/bUBAILA M ODpyLIABaa marepujana,
Hssohau he oamax mocrasutu Hazmsoprom oprany, xoju
he yrepauTi yspoke npekoma u OLNYYMTH 1na M ce
IIpEKON MOKE CMATPaTH OJ00PeHUM MM He. JemauHo je
Hamophu opran meposasan aa omtyum o y3pounmMa
MpeKona.

11.7.1.3 Jlenonuje

Marepujan koju uuje noroaam 3a yrpahupame uan Oyne
BHILAK uckona Ouhe nenodosan. [JenoHosame Marepujana
U3 Hckona spmuhe ce Ha NOBPIIMHAMA IJie KOje NpeaosKu
u3soljau, 1WwTo nomnexe onobpewy HanzopHor opraua, a y
NPUHIMIY  HAa mnoBpuiMHama moctojefinx JenpecHja.
YKonHKko ce ykake notpeda, Ussohau Moxe spmutn u
NPHBPEMEHO  NIETIOHOBAILE MaTepHjana M3 McKona, Ha
APYTHM MeCTuMa, cXoaHO on00perwy Hanzophor opraua, a
Y NpUHLHNY Ha TepeHy koju je seh ekcrmponpucan. ITo
3aBPIUICTKY pajioBa, OAHOCHO NOITO NpecTane notTpeda 3a
MPUBPCMEHHM  ICMIOHOBAkEM MaTepHjalia H3  HCKona,
H3eohau je nyan a oasese cas npeoctanm marepujan o
CTATHHX JEMOHMjA, a MECTO rie cy Gune npuspemene
JENoHHje I0BEJE Y NPBOOHTHO CTAMLE, OJHOCHO Ypenu na
HAaYHH KaKko ce JIOFOBOPH ca Haﬂ?opllHM OpraHom.

HenotoBaie Matepujana Mopa ce BPIIHTH Ha TAKAB HAYMH
Aa penouuje Oyjy yBek oueawe u ucnaanmpase. Kocune
ACTIOHM]A KAO U CaMe ACTIOHHjE MOpajy GHTH crabimHe,

Ypehetse npuspemennx Jenonuja He nnaha ce noce6uo peh
c¢ cMatpa aa je obyxsaheno jenMHWUuHMM neHama 3a
HCKOIE.

Approved overbreak is overbreak which, according to the
Engineer’s opinion, is an inevitable result of bad material,
and is not caused by negligence or carelessness of the
Contractor. Additional measuring shall be carried out for
the approved overbreak and it shall include unstable
material which did not fell off by itself, but needed to be
removed mechanically or manually during the cleaning.

For those quantities which are beyond theoretic
excavation lines defined by the drawings or beyond
excavation lines determined by the Engineer, the
Contractor has right to request payment as per same prices
stated in the Bill of Quantities. These prices include costs
of loading, transport and disposal of material. The
Contractor shall immediately submit applications for
payment of costs for overbreak caused by inevitable break
and sliding of material to the Engineer who will establish
causes of overbreak and decide whether the overbreak
may be considered as approved or not. Only the Engineer
is competent to decide on causes of overbreak.

11.7.1.3 Disposal areas

Material not suitable for construction or left after
cxcavation shall be disposed. Disposal of excavation
material shall be carried out in the areas proposed by the
Contractor subject to approval by the Engineer, in principle
in the areas of the existing depressions. In case of necessity,
the Contractor may carry out temporary disposal of
excavation material, in other places subject to approval by
the Engineer, which are usually in already expropriated
areas. On completion of works, when there is no more need
for temporary disposal of excavation material, the
Contractor is obliged to transport all of the remaining
material to the permanent disposal areas and bring
temporary disposal area into the previous state arranging it
in a way to be agreed with the Engineer.

Material disposal shall be carried out in such way that
disposal areas are always drained and planned. Slopes of
disposal areas, as well as disposal areas by themselves,
must be stabile.

Arrangement of temporary disposal areas shall not be paid
separately but included in unit rates for excavation.

11.7.1.4. Mckon kanana u kopura peka 11.7.1.4 Excavation of channels and river beds

HeoGnoxenu neo npoguna Unlined part of the profile

HeoGnoskenn neo npoduna Guhe nckoman ¥ CBEMY mpema
LUpTEeXKHMA, OJHOCHO [0 JHMMEH3Mja H HAruba Ha HMMa
O3HAYCHHX. YKOIMKO TO YCNOBM CTAOWIHOCTH, MM HEKH
Apyra ycinosu 3axtesajy, Mspohau moxe ma npemnoku na
HCKOIl 3dBpIIH 10 APYruX JAWMEH3Hja W Haruba KocHHe W
3aTpaku ofo0perse 0/l HA30PHOT OpraHa. BHIIKOBH HIH
MaILKOBH KOMMYHHA MPOY3POKOBAHH OBAKBMM MpPOMEHAMa
HE MOTY YTHLATH Ha NpOMeHY noHyheHe jenmHuune Lene
HCKOMa KaHana.

Unlined part of the profile shall be excavated fully in
accordance with dimensions and slopes defined in
drawings. If stability conditions, or some other conditions
require that, the Contractor may propose to finish the
excavation to the different dimensions and slopes and
request the approval of the Engineer. Surpluses or shortages
in quantities resulting from these changes may not have
effect on offered unit rates for channel excavation,
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O6noxens 1eo npoduna

Hapouuta naxsa he ce obpatuth na ce cnpeun mpexon
MaTephjaia Ha JAHY M KOCMHama npeko Kojux he GHTH
nojioxeHa o6ora kanana. I'ie je npupoama muHMja Tepena
UCMOJL 1HA KaHana, OHO KaHana he OMTH McmymeHo 10
noasore ob0re Ha HCTH HAYMH KAKO je MpPONMCAHO 3a
Hacuname H 30Mjae KaHAICKOr HacHna.

Y ofuunoM Hckomy, uckon kaana he ce M3BpIMTH 0X
(yHnamenTa o6nore, KaKko je TO NPHKA3AHO HA UPTEKUMA
HIIM Kako ce TO oapeaM, na 6u ce ofesdenuna nponucana
nebmuHa obnore,

Ha peomuuama rze nocroju nomsemua pojga, mro he
YTBPAMTH H3Bohau, neo npodmna koju he Gurn MOKPHBEH
obnorom Guhe uckonan Tako ja ocrane npocrop usmehy
MOBPIIHHE MCKONA H J0¢ CTpaHe obnore. OBaj nonarau
MCKOMN KaHancke oGnmore Ouhe wucnywen omaGpanum
ApPEHOKHHUM MATEPHJjaNoM MpeMa MPOjeKTY M NoJUIeke
0/100persy HaJ3OPHOT OpraHa.

INpexony noepmmMHa HCKOMA 10 KOJUX MOXE MECTHMMYHO
Zohu 300T HEMOBOJBHE CTPYKTYpE MaTepjana Y Kome ce
uckon Bpimyn Guhe ucnywenn ogaGpaHum MaTepujamom
NpeMa HANOTY HAaI30pHOI OpraHa.

Mepewe u nnahamwe

Mepemwe u nnahame nckona kawana GOuhe BpLIEHO [0
'paHHLA HCKOna NpHKa3aHuX Ha LUpTEKHMA, 10 rpaHHla
onelieHHX OBHM YCIOBHMA WIH OHHX Koje  omoGpu
Hanzopuu opran.

Ha neonnuama rae ce spmm oGuuan uckon npodmna Koju
he GuTh 06noeH, Meperse HCKOMA, M3Y3eR npeasuljieHor y
0BOj Tauku, Guhie BPIICHO JI0 JIMHUjE I0HE CTpaHe obJore.

Fne ce onpean ponatsu mekon 3a nonarame ApeHasKHOr
MaTepHjana, Kao WTo je Hanped npeasulieHo, Mepeme
uckona spmuhe ce ao nuuMje napanense o6no3n, 0,10 M
Hemoa aome crpade obnore. Komrawe nenymasama 0Bor
uckona oGnore Ouhe YK/BY4EHO Yy jeAMHMYHY LUEHY IO
KBAaApaTHOM ~ MeTpy, monyheHy y npeipauyny 3a
npunpeMare mnojnore obnore y 3oHMamMa ca  BHCOKOM
NOJA3EMHOM BOJIOM.

Mepemse 3a nnahame Wekona HeodnokeHor nena npoduna
KaHana ppmuhe ce [0 rpaHMua Mckona M Harmba
NPUKa3aHUX Ha LPTeRMMA U Kako To 0100pu Hamsophu
opran, umajyhiu npu tom y Buay cnenehe:

= AKO Ce MCKON BPIIM Y MATEPHjaTy KOjH Ce MOKE Ta4HO
MCKONAaTH 10 npeasulieHUX rpaHuua ¥ Haruba, Hekon
he ce u3BeCTH TAYHO JI0 NOMEHYTHX rpaHuLA W Harnba
10 kojux he ce BpuMTH M Mepemwe 3a mnahame. Bumo
KOjH PEKON BaH OBMX rpanHua Hehe 6UTH npu3nar.

Lined part of the profile

Special attention shall be paid to prevent overbreak of
material on the bottom and slopes over which channel
lining will be placed. In places where natural terrain line is
beneath the channel bed, channel bed is to be filled up to
the lining base in the same way as it is specified for filling
and compaction of the channel embankment.

In case of ordinary excavation, channel excavation is to be
carried out from the lining foundation, as it is shown in
drawings or as it is specified, in order to provide required
lining thickness.

On those sections where underground water is present,
which is to be established by the Contractor, part of the
profile that is to be lined shall be excavated so that the
space is left between the excavation surface and lower side
of the lining, This additional excavation of channel lining is
to be filled with drainage material selected in accordance
with the Design and subject to the approval of the Engineer.

Overbreaks of excavation surfaces resulting from bad
structure of material in which excavation is carried out,
shall be filled with the selected material as directed by the
Engineer.

Measuring and payment

Measuring and payment for channel excavation shall be
made to the excavation borders given in the drawings,
borders defined by these specifications or borders approved
by the Engineer.

On those sections where ordinary excavation of profile
which is to be lined is carried out, measuring of excavation,
except the one anticipated in this item, shall be made to the
line of the lower side of lining,

In those places where additional excavation for placing
drainage material is required, measuring of excavation shall
be made to the line parallel with the lining, 0.10 m under
the lower side of the lining. Costs of filling this lining
excavation shall be included in unit rate for one square
meter, given in the Bill of Quantities for lining base
preparation in the areas with high level of underground
water.

Measuring for payment of excavation of unlined part of the
channel profile shall be made to the excavation borders and
slopes shown in drawings and as approved by the
Engineer, taking into consideration the following;

— If excavation is carried out in material that can be
excavated exactly to the defined borders and slopes,
excavation is to be done exactly to the mentioned
borders and slopes up to which measuring for payment
shall be made. Any overbreak beyond these borders
shall not be accepted.
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11.7.1.5.

— AKO ce ucKON BpumH y MarepHjany Koju caupiu
KpYNHE 00NyTKe MM KPYNHe Komane ApOGHHE, HCKOM
he ce 3aBpmmuTH no rpammue wckona w Haruba
NpPHKA3aHUM HA LPTEHHMA WM OHHX KoOje 0106pH
Hanzopuu opramu.

Mepemse 3a mnahamwe spumhe ce 10 npeasuheHnx rpanuna
u Haruba, a y chyuajeBuma mpekoma 70 Kora Jje momuio
YCICL HCMOBOBHE CTPYKTYpe Marepujana, o uemy he
oanyunt Hamsopuu opra, Mepeme 3a nnahame Bpmuhie
Ce JI0 MHHja HCKOMA napaneiHe onpehene rpanmnama u
Haruba uckona.

IInahate wncxoma kawana spmuhe ce mo JenMHIYHIM
ueHaMa no KyOHOM MeTpy mnoHyhenum y npeapavyHy 3a
OOHYaH MCKOM M MCKON KaHANA y CTeHH. JeluHMIHe LeHe
yimyynhe pan MexaHusauMje u pajHe cHare, TPaHCHOpT
MCKONAHOT MATEpHjala Y Hacum, Wid JAeNoHH]y VIabEHyY
a0 150 M oag mecra wuckona, UPIUBEHE BOAE MM
OABO/UbABAKE W CBE OCTANE pajoBe NOTpebHe 3a
OJIpFKaBakbe UCKONA y 106pOM CTamby 3a BpeMe H3rpajibe.

. Uckon u3 nosajmumra

Onwre opende

Mepeme

11.7.1.6.

AKO  uckon  me obesbehyje  moBomHy KOITHYHHY
oaroBapajyhier Marepujana 3a Hacuname u3sohay he
OJpeIHTH onakie he ce momyHckm marepujan HabaBuTH M
3aTPAKUTH 0100pere 01 HAA30pHOr opraHa, Marepujan
Moxe OMTH y3eT Tako, Ja ce yHMIITH Hajmama moryha
noLonpuspensa nospmuHa. [lospumnna jama nosajmumra
ocTauhe ce yMepeHO paBHAa M HoMIeNE onobpewy
Hansopuor opraua.

['ne 10 Gyne notpebho, na 6u ce CIPEYHIIO aKyMyIHCame
crajahe Bojte, jame mosajmmimTa Guhe JpeHHpane nmomohy
OTBOPCHHX KaHA/la HA NOTIYHO 3aJ0BOJBCTBO HAT30OPHOT
opraHa.

u nnahame

Mepemwe 3a nnahame MaTepHjana y3eTor M3 mosajMumTa
Bpumhe ce Ha MecTy uckona, Mepetse 3a nnahame uckona
H3 nosajmumta Guhie BpueHo camo ¥ OHHM KOJMUHHAMa
KOje ¢y nortpefHe M Kako TO 0106pH HAI30PHM OpraH.
Inahame nckona marepujana u3 nozajmumta Guhe BpureHo
10 jeAMHHYHO] LeHH nouyhenoj y NpeNpavYyHy 3a HCKOMN U3
nosajMuiTa. JeMHUuHA ueHa he Nopen KoIUTamka WCKona
OOYXBATHTH M KOLUTAME APEHHpaha no3ajMuinTa.

Hckon 3a objexte

Hekon 3a ofjekte pmumhe ce no IpaHHLA MCKOMAa M 10
KOCHHA KOje Cy MpHKasaHe Ha UPTeKUMa HiH Koje omobpu
Hanzopuu oprau,

Bes 063upa Ha nckonany konmumny, Mepese 3a niahame
uckona spuikhe ce camo 10 Hampe oNMCAHMX TPAHMLA M
CXO/IHO 0/10Gpersy HAN30PHOT OpraHa.

= If excavation is carried out in material that contains
large boulders or large pieces of debris, excavation is to
be done to the excavation borders and slopes shown in
drawings or those approved by the Engineer.

Measuring for payment shall be made to the anticipated
borders and slopes, and in cases of overbreak caused by bad
structure of material, which is subject of the Engineer’s
decision, measuring for payment shall be made to the
excavation lines ..

Payment for channel excavation shall be made per unit rates
for one cubic meter, given in the Bill of Quantities for
ordinary excavation and excavation of channel in rock. Unit
rates shall include work of machines and labour, transport
of excavated material to the embankment or disposal area
not more than 150 m away from the excavation place, water
pumping or drainage as well as any other work required for
keeping excavation in good condition during construction
works.

11.7.1.5 Excavation from the borrow pits

General provisions

If the excavation does not provide sufficient quantity of
necessary material for filling, the Contractor shall establish
place from which additional material is to be procured and
request the approval of the Engineer. Material is to be taken
in such way that the smallest possible agricultural area is
destroyed. Surface of borrow pits is to be left reasonably
even, and subject to approval by the Engineer.

Where it is necessary, in order to prevent accumulation of
standing water, borrow pit holes are to be drained by open
channels to the full satisfaction of the Engineer.

Measuring and payment

Measuring for payment of material taken from the borrow
pit shall be made in the excavation place. Measuring for
payment of borrow pit excavation shall be made only in
those quantities that are necessary and as approved by the
Engineer. Paying for the excavation material from the
borrow pit shall be made per unit rates given in the Bill of
Quantities for borrow pit excavations. Besides excavation
costs, unit rate shall include costs of borrow pit drainage.

11.7.1.6 Excavation for structures

Excavation for structures is to be carried out to the
excavation borders and slopes shown in drawings or as
approved by the Engineer.

Notwithstanding  excavated quantity, measuring for
payment of excavation shall be made only to the above
described borders and subject to the approval of the
Engineer.
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Hckon 3a onopue MoctoBa 1 octanux objexara Koju nexe
BaH npoduia kaHana, ykomko o Himohaua HHje
3aXTCBAHO 1A M3BPIIM OBE MCKONE MpEe HCKONA KaHana,
cmatpahe ce kao uckonu 3a ofjekte, anu he ykbyuuTH
€aMO0 NoTpedaH HCKOM BaH HOPMAITHOT KAHAICKOT Npoduia
H Guhe Mepenn 10 rpaHKua onucanux y 0BOj TA4YKH.

Axo ce on M3sohaua 3axteBa 1a oBe uckone U3BPIIK Tpe
MCKOMNa KaHA/a-KOPUTA, CBH 3aXTEBAHH HCKONH cMatpalie
€e nckonom 3a ofjexte u Ouhe MEpeHM 10 NpojeKTHHX,
OIHOCHO 3aXTERAHMX rpaHHua. OBo BaXH y CiyuajeBHMa
H3rpajme Mio4yacTHXx MOCTOBA npe MCKOMa KaHama 1mTo jE
00aBE3HO HA paBHUM H  He3ayseTUM NOBpIIMHAMA
(kowTame ckene nehe Gun nnahewo),

Hekon 3a nponycte u octane ofjexte Mcnon Kawana-
KOpHTA: ako 0Baj UCKON Oyae M3BPIUEH Mpe HCKOMA KaHana,
UCKONOM 3a ofjexte cmarpahe ce cBu nmoTpedHM Hekonm
HCMOJ MOBPIIMHE TepeHa H3Mel)y BEPTHKATHUX NOBPLIHHA
Ha NOYETKY W Kpajy ofjexTa, a ykibyuyjyhu u cee notpeGue
HCKOIE Y3BOJAHO M HU3BOJIHO 01 0GjeKTa.

Ykommko ce y Tememy ofjexta Havbe Ha HenogoBau
marepujan, o he GuTH oTkonmaH a0 ayGuHe kojy he
omobputn  Hamsopuu opran, na 6um ce omoryhuio
HACHMAE MaTepujana NOroaHOr 3a Mojory, a Mepere
Hckorna fuhe y carnacHoCTH ca 0BHM uiaHoM.

YKONMKO ce OBaj MCKON BpIM Mocie McKona KaHana,
uckonom 3a ofjexrte cmarpalie ce notpebaH McKonm Bam
HOpManHor npodwna, u Guhie Mepen 0 rpaxiua KaHana.

Hckon 3a Temesbe o6jexra m3ppinhe ce 10 KOTe 03HAUCHHX
Ha LPTEKHMMA, MITH OHMX Koje 0100pu Haasopuu opran.
W3spohau he npunpemutn Temesne ofjeKTa Ha TaKap Ha4HH
Aa obe3bean uBpCTY moanory 3a Gerokcke ojexre. JIHo
KOCHHE y OOMYHOM HCKONy Ha koje he Geton OwTH
nonozxen, 6uhe pyuHo nokonaue 10 NOTpeGHUX IUMEH3Mja,
4 Tak0 [NpHNpeMm/beHe noBpmuHe Ouhe no norpebn
OBNIKEHE M HaOMjeHe NOroAHNM ANaTOM TAako Aa ce Jaobnje
4BPCTA NOJUIOrA Mpeko Koje he ce nonokuTH BeToH.

AKO ce y 00M4HOM HCKOMY HA GHJI0 KOME MECTY M3BpIIH
TMpeKON MCMoJ 3axTeBaHe Kote (yHaupama, uctu he Gutn
MCIYELCH MOTOAHUM MATepHjalioM koju he 6uTH 36ujen y
CBEMY MpeMa 3aXTEBUMA OBHX YCIIOBA.

Ako oBaj npekon u3epmy Mssohau crojoM rpemxom. umm
U3 GMI0 KOr JIpyror pasiora, M3y3eB ako npekorn Huje
Hanokuo Hanzopuu opram, wertn he Gumm HCNIYHEH Y
CMHCTTY Hanpe/ peveHor, a Ha Tpowmak Mssohaua.

Ykonuko Hazazopuu opram Hanoxu JojaTHH WcKor, a y
UHIBY YKIamama HeMorojAHOr MaTepHjana 3a (yHaupare,
mepere 3a nnahame he GuTH M3Bpweno 1o uapeljene
Ay6uHe n auMmensuja, a nnahame 3a MCOYHY M HaOHWjamwe
Ouhe usepuweno npema oarosapajylium onpentama oBux
TexHUYKHMX ycnoBa.

Excavation for abutments of bridge or other structures lying
out of the channel profile, if it has not been required from
the Contractor to carry out these excavations before the
channel excavation, are to be considered as excavations for
structures, but they shall include only necessary excavation
out of the normal channel profile and they will be measured
to the borders described within this item.

If it has been required from the Contractor to carry out
these excavations before the channel-bed excavation, all
required excavations shall be considered as excavations for
structures and shall be measured to the designed, required
borders. This applies in cases of deck bridges construction,
before excavation of channel, which is obligatory on flat
and unoccupied arcas (costs of scaffolding shall not be
charged).

Excavation for culverts and other structures below channel-
bed: if this excavation is done before excavation of channel,
all necessary excavations below terrain surface between
vertical surfaces at the beginning and at the end of the
structure, including all necessary excavations upstream and
downstream from the structure, shall be considered as
excavation for structures.

If waste material is found in foundations of structure it shall
be excavated to the depth that shall be approved by the
Engineer in order to enable filling of material suitable for
base, and measuring shall be in accordance with this item.

If this excavation is carried out after channel excavation,
excavation out of required normal profile shall be
considered as excavation for structures, and it shall be
measured to the borders of the channel.

Excavation for foundations of structure shall be carried out
to the level shown in drawings, or those approved by the
Engineer. The Contractor shall prepare  structure’s
foundations providing firm base for concrete structures.
Bed and slopes of ordinary excavation on which concrete is
to be placed are to be manually dug to the specified
dimensions, and in that way prepared surfaces shall be, if
necessary, watered and compacted with appropriate tool in
order to get firm base for concrete.

If in any place of ordinary excavation overbreak is done
below the specified founding level, it shall be filled with
adequate material compacted fully in accordance with these
specifications.

If this overbreak is done by the Contractor’s mistake, or by
any other reason, except if it was instructed by the
Engineer, the overbreak shall be filled, as stated above, and
at the expense of the Contractor.

If the Engineer instructs additional excavation, and in order
to remove bad founding material, measuring for payment
shall be made to the ordered depth and dimensions, and
payment for filling and compacting shall be made in
accordance with the provisions of these Technical
specifications.



:,HQ_ on &85

Jasno npenysehe | [Tytesu Cpouje
Texnuuku yenoru
Ilornap/se 11: O6jextn

Public Enterprise - Roads of Serbia
Technical Specifications
Section 11: Structures

Vkonuko 6H 10 npekona Aouiio rpeiukom Hseohaua, umn
u3 Guio Kor apyror pasnora, H3Y3€B aKO MpeKkon HHje
Hanowno Hamsopuu opram, npexon he 6utn HOTIYHO
HCIIYIBCH 10 MOTpeOHE KOTe GETOHOM MCTOT KBAIMTETA O
Kora je npeaguhena u Getoncka KOHTPYKLIMja, a Ha TpolaK
Ussohaua ykbyumsiun komrame cpor norpebHor paga u
Marepujana.

YKONHKO je To noTpetHo, MaTepujan nobHjen 13 uckona 3a
objexte Ouhe ynotpebiben 3a Hacuname oko objexra wm
3a M3pady Hacuna. Y mpoTHBHOM, Taj marepujan he Gurw
ACTIOHOBaH, UK YNOTPeO/beH 3a HCIYHY CIIOJHHX KOPHTA M
JenpecHja  MIM  pacTIAHMpAH,  CXOAHO onodpery
Hanzopuor oprana.

[nahamwe mckona 3a ofjexte y oBuunom HCKOIY HIH Y
CTeHH, Ouhie BpIIEHO MO jeMHMYHMM lleHAMa HcKoma
noHyllenum y npeapauyhy. IMoHyhene jenmuuune ueue
HCKOna 3a ofjekre y oOuyHOM Hckony oOyxsatuhie cpa
KOWTakka paja W MaTepHjana, UPIULEHE BOJe M
OABO/IibaBAlLE, CBE OCTAIIC Pa/IoBe J1a GH Ce HCKOM 0apiKao
y 100poM cTamy 3a BpeMe M3rpamibe, M OBOMKCHE
HCKOMAHOT MaTepHjana Ha 10 150 M.

11.7.1.7. Tpanenopr

Kunomerap xybuu merap (xm/m*) TpaHcnopTa AeduHHIne
¢ ka0  KyOHM  MeTap  mHcKomamor MartepHjana
TPAaHCTIOPTOBAH HA | KM M3BaH rpaHHue YHYTap KOjUX ce
TPaHCMOPT He naha, MoWTO je ykibydeH y jennHuuHe
ueHe. Ta rpannua he 6utu 150 M.

Inahawe Tpancnopra Guhe BpmeHo camo 3a mckonane
Matepujane Koju cy notpeGum 3a dbopmupame koputa-
KaHana M OCTaNnMX HACHNA 32 MCHYHY CTapuX KOpHTA
Apyrux Jenpecuja, Ka0o M 3a MCKOMAHE W oadaveHe
HeoaroBapajyhe marepujane 3a koje ce oapenu aa Gyay
ACMOHOBAHM BaH rpaHuue 1o 150 M.

Ykonuko ce noceGHo He npeasuam, nnaharbe TpaHcnopTa
MaTepHjana 3a HacHMarme oko objekara nehe ce BPIUIHTH,

Mepere u nnahame Tpaucnoprta Bpunhe ce kao wTo je
OBje omucaHo, Oe3 o03upa HA MeToj M BpcTe oneme
YNoTpeb/beHe 3a HCKOI W TpaHCnopT.

AKO je MaTepujan y3eT U3 MCKONA KOPHTA MIH KAHATICKOr
MCKOMA K YNOTPEO/bEH 32 HACHNALE WM je JenoHoBaH ¥
DENOHH]Y Y rpaHiuaMa o 75 M pauynajyhu neeo u geco
OJl OCOBHHE KaHama, yxHHA TpaHcriopta Ouhe Mepeua
Ay OCOBHHE KaHa/la Of UIEHTPa Mace MaTepujana y Hekory
A0 LICHTpa Mace MaTepujana Ha MECTy rAe je HacyT uau
JEMNOHOBAH.

AKO je matepujan y3er u3 nosajmuinta Koja ce Hanase y
rpanduama ofl 75 M pauyHajyhu 1€BO H IECHO 07 OCOBHHE
KaHana, MyuHe TpaHcnopra Ouhe mepeHa Ty:k 0COBHHE
KaHana OJl LCHTPA Mace MATepHjajia y HCKOMY JI0 LEHTPa
Mace MaTepHjana Ha MECTY I7I€ j& HaCyT.

If overbreak is result of the Contractor’s mistake, or any
other reason, except if it was instructed by the Engineer,
the overbreak shall be fully filled up to the required level
with concrete of same quality as anticipated concrete
structure, and at the expense of the Contractor, including
costs of his work and material.

If it is necessary, material provided from excavation for
structures shall be used for filling around the structure or
for construction of the embankment. Otherwise, it shall be
used for filling of connecting beds and depressions or
distributed. subject to approval by the Engineer.

Payment for excavation for structures in ordinary
excavation or in rock shall be made according to the unit
rates given in the Bill of Quantities. Offered unit rates for
excavation for structures in ordinary excavation shall
include all the costs of work and material, water pumping
and drainage, and any other works necessary to keep
excavation in a good condition during construction, as well
as transport of the excavated material to the distance of 150
m,

11.7.1.7 Transport

One kilometer cubic meter (km/m®) of transport is defined
as one cubic meter of excavated material transported 1 km
out of the borders within which transport is not being paid,
since it is already included in the unit rates. That border
shall be 150 meters.

Payment for transport shall be made only for the excavated
materials that are necessary for forming bed-channel and
other embankments for filling of old beds and other
depressions, as well as for excavated and disposed waste
materials which is decided to be transported beyond the
border of 150 m.

If it is not anticipated otherwise, payment of transport of
material for filling around the structures shall not be made.

Measuring and payment of transport shall be made as it is
described here, notwithstanding the method and type of
equipment used for excavation and transport,

If the material is taken from excavation of bed or channel
and used for filling or disposed to the disposal area within
border of 75 m, including the area left and right from the
channel centre line, transport length is to be measured along
the channel centre line from the center of material bulk in
excavation to the center of material bulk in place of filing
or disposal.

If the material is taken from the borrow pits located within
75 m, including the area left and right from the channel
centre line, transport length is to be measured along the
channel centre line from the center of material bulk in
excavation to the center of material bulk in place of filing,
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Bes o0supa ma cTeRapHo npelleny mymumy Tpaucnopra,
ropwa JyxHHa TpaHcnopra Ouhe pactojame MepeHo Tyu
OCOBMHE KaHana wuimely HopMmanHe npojekuMje Ha oOcy
KaHanma LEHTpa mace MaTepHjana y HCKOMy M HOpMaiHe
TNpOjeKlHje Ha OCy KaHala LEHTpa Mace MaTepujaia He
MECTY II€ je HacyT.

AKO ce MaTepHjan y3uMa M3 Mo3ajMMINTA Koja Cy ylakeHa
BHIIC 071 75 M OX OCOBHHE KaHana, Jy»HHA TpaHCIIOpTa
Ouhe Mepena myw Hajkpaher moryher nyTa koju he
onpeautn Hagsopuu opraH, M To o4 leHTpa Mace
Matepujana y MCKONy 10 LEHTpa Mace mMarepujana Ha
MECTY TIZIE je HACYT.

AKO Ce MaTepujan 0jIBO3N Y JCNOHHU]Y KOja je yiabeHa
BUIIE 01 75 M O] OCOBHHE KaHaje, Iy)KHHA TpaHCTopTa
Ouhe mepena ayx wHajkpaher moryher mnyra, xoju he
oapenuti HajnsopHu opran, W To 0 LEHTpa Mace
Marepujana y MCKOMy [0 LEHTpa Mace Marepujana y
JIEMOHUH.

TlpuiukoM Mepewa KOMMYMHA MATepHjala Y  CBPXY
naahaa  TpaHcnopTa, 3anpeMHHA  Marepujaia  3a
TpaHCNopTOBame Gulie MepeHa y MCKOMY M Kako To 0106pH
H&,EI.'JO[JHH Opras.

Hyxuna tpancnopra Gulie Mepena y jemuunuama og 50 M .
[Mnahawe Tpamcnopra spmmhe ce mno  noHyhenoj
jeamuuunoj ntewu mo kunoOMeTpy KyBHOM MeTpy y
MpeapaUyHy.

11.7.1.8.. Tonepanumje u KBaNUTET 3aBPIIHUX PajoBa

Ox M3pohaua ce 3axTera 1a M3BOIM pajioBe Ha HCKOMY Tako
Jla Mocne HMCKOoma oJaMax HacTapH pad, OAHOCHO, na
CHHXPOHH3Yj€ PanoBe Tako /1a CE HE JI03BOMH BIaKEHE,
OCHUMNALE, japymKare, KIH3ame, pacTpecamse M Opyro
Jerpanuparbe KBaJIHTETAa NMOBPIIMHA HA KOjUMA j& MCKOM
3aBpILEH, @ HACUNAE HH]E OTIOYENO.

Hapsopuu opran he ga o Tpowky Miamohaua manoxm
YKNakake owrrehennx Je10Ba NOBPIIHHA TOTOBOI HCKOMA
U 3aNyHaBamke OBHX JEN10Ba MATEepPHjATHMAa 38 HACUTIAILE,

Onobpere HAO30pHOr OpraHa 3a HCKoIN ce notuja nocne
NeHUHUTHBHE NpPUNPEME MOBPIIHHE HCKONA, T. Yy
NPHPOJHO BIAXKHOM, CBEKEM KOMIAKTHOM CTamy, MOMITO
J€ YK/IOHEH CaB PACTPECHTH, OCYTH MATepHjal. Onobpeme
3a uckon Tpeba na ce 1A ymopeao ca reofieTCKMM
CHUMa-CM TMOBPIIKHA 3aBpileHor uckona, u Hssohay ne
MOKE MNPHCTYNHTH Ja/buM PajoBHMa [0K He 100uje
nueMeHo oaobpewe 3a uckon. Hamsopuu opran he aa
HAIOKH Ja/be NpoAyO/beme WM NPOMMPEH:e WCKONA Ha
NIEN0BUMA T/ie HUCY 38[0BO/bEHE MOTPebHe NUMeH3Hje npe
HETO WITO K3a GUIO KAKBO KOHAYHO 0/100pemse.

11.7.1.8

Notwithstanding the actual length of transport, the upper
length of transport shall be distance measured along the
channel centre line between the normal projection on the
channel centre line of center of material volume in
excavation and normal projection on the channel centre line
of material volume in place of filing,

If the material is taken from the borrow pits located more
than 75 m away from the channel centre line, transport
length is to be measured along the shortest possible route,
which is to be determined by the Engineer, and that is from
the center of material bulk in excavation to the center of
material bulk in place of filling.

If the material is to be transported to the disposal area
located more than 75 m away from the channel centre line,
transport length is to be measured along the shortest
possible route, which is to be determined by the Engineer,
and that is from the center of material bulk in excavation to
the center of material bulk in place of disposal.

In measuring of quantities of material for the purposes of
transport payment, volume of material for transportation is
to be measured in excavation and as approved by the
Engineer.

Transport length shall be measured in units of 50 m.
.Payment of transport shall be made according to the unit
rate per kilometer given in the Bill of Quantities.

Tolerances and quality of finishing works

The Contractor is required to perform works on excavation
so that he immediately continues with work after
excavation, which means to synchronize works in order to
prevent moistening, sliding, ditching, loosening or any
other degradation of quality of surfaces on which
excavation is completed and filling did not yet started.

The Engineer shall instruct , at the expense of the
Contractor, removal of damaged parts of completed
excavation and filling of those parts with filling material.

Approval by the Engineer for the excavation is to be made
after definite preparation of excavation surface, in naturally
damp, fresh, compact state, after removal of any loose
material. Approval for the excavation is to be carried out
parallel with surveying of surfaces of the completed
excavation, and the Contractor is not allowed to continue
with further work until he receives written approval for the
excavations. The Engineer shall instruct additional
deepening or widening of excavation in parts where
specified dimensions were not achieved before issuing any
final approval.
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11.7.2. Hacuname 11.72  Filling

11.7.2.1 Onmre oppente

11.7.2.1 General provisions

Jumensuje u Tonepanuuje Dimensions and tolerances

Hansopuu opran he na nanosu » CBe noTpebHe Kopekumje
HCKOMa HIIM HACHMIA W JIPYTE CIHYHe Moaubukaumje y Toky
ussoewa panosa, kako 6u ce ofjjekaT npunarogno
CTBAPHUM YC/IOBHUMA.

Tonepanumja 3a macuname, y O[HOCY Ha KOTE jare y
Tpojexty, koje cy oBasesne 3a H3sohaua usnocuhe 0,05 M
HJTH KaKO JIPYrauMje Hanoku HaJ30pHH OpraH,

YKonuko ce  KkoHcratyje ws3nasak  pam HaBeICHHX
TonepaHimja, Mssohau hie Gutn myxan ma o ceom TPOLIKY
H3BPIIM MONPABKY Tj. YKIaaime HETAYHO W3BEICHON
Hacunawa M JI0BEE Y MCNPABHO CTAME HETAYHO ypahene
AEMOBE KAKO TO OJIPEIM HAT30PHH OpraH.

OnprxaBarbe Hackna

Mspohay je nywan na BPUIH  OOPYKABAE  CMOJBHHX
MOBPIIMHA HACHMAKA, Y CTalky KOjE je NOCTHrHYTO y
MOMEHTY NIOBPUICH:A PAIOBA, 4 33 1EN0 BPEME JI0 KOHAYHOT
TNpHjeMa panoBa ox crpaxe Han3opHor opraHa. Cee
MPOMEHE KOje CE jaBe y TOKY HaBejeHor nepHo/a,
YKIbYUHBUIM 1 owTehewa, M3rohay je nyskan na NONpaBx U
HACYTe MOBPUIMHE J0BEE Y MPBOGMTHO CTAWe O CRBOM
TPOLIKY,

Hoctynax npu usspemy pagosa

(dase H3paje HACHIIA, HAYUH M3PAle CRAKE (ase u ca kojum
CpenacTsuma, npeanaxe M3seohay patosa y ceom nporpamy,
KOjH NOJHOCH Ha 0/10Bpetse Hamsopuom oprany, najmame
Jeman meceu npe noverka paznoea.

Cpencrea 3a tpamcnopr u yrpahueate Mopajy Gurtn
NOAHETH HA/IBOPHOM OpraHy Ha 006peke.

Vrpalusame cMe oTnouwetw Tek HakoH mrTo Ha/BOPHH
Opran u3na onobpeme 3a NpUMpeMIbeHe NOBpIIHMHE3a
HacTapak Hacknama cineacher cnoja.

I'pama nacuna na ca npecexom Y YCEKY M HacHIy, H3Boau
€C TaKO WTO Ce HAJIPE YKIOHH XYMYCHH CJI0j Ha uemnoj
MOBPLUIMHH MCKOMNA H HACHNA, 33TUM CE BPLUM MCKOI, MPajH
HAaCcHM, a NOTOM BPWH M INKAPIHPALE LEde KOCHHE
Tpeceka, XyMyCHpaIse H 3acejaBare TPaBoM.

XyMyCHpame BHJHMX [OBPIIMHA HACHIIA H3BPIIHTH
XYMYCOM KOjH je ACTIOHOBAH Ty’ HACHIIA.

The Engineer shall instruct all necessary corrections of
excavation or embankment or any other modifications
during construction works in order to adjust the structure to
the real conditions,

The tolerance for filling, in respect to the levels given in the
Design and obligatory for the Contractor, shall be 0.05 m,
or as otherwise directed by the Engineer.

If deviation from the mentioned tolerances is found, the
Contractor is obliged, at his own expense, to make
necessary corrections, remove incorrectly executed filling
and bring inadequate parts into the right condition as
determined by the Engineer.

Maintenance of embankment

The Contractor has obligation to maintain outer surfaces of
fill in the same condition as on completion of works and all
until works are finally accepted by the Engineer All
changes that occur during the mentioned period, including
the damages, the Contractor is obliged to fix and bring
filled areas into the previous state at his own expense.

Method of execution

The Contractor shall submit for the approval of the
Engineer, at least one month before the commencement of
works, his programme of works where he proposes phases
in embankment construction, method of construction for
each phase and equipment for construction,

Transportation and build-in equipment must be submitted
for approval by the Engineer.

Build-in may start only after the Engineer issues approval
for the surfaces prepared for filling of the next layer.

In construction of the embankment with section in cut and
fill, it is necessary first to remove topsoil on the entire
surface of excavation and embankment, and then follows
excavation, embankment construction, trimming of the
entire slope of the section, top-soiling and grass seeding,

Topsoiling of visible surfaces of the embankment shall be
done by using topsoil material disposed along the
embankment.
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[lpeko kocuHa M KpyHa HacHna W3BPIIMTH pazacTHparke
XyMycHor marepujana y cnojy on 10 um. Bumak xymyca
pacnnanuparu ca ofe cTpaHe Hachna.

JatpapmMBae  XyMy3UpaHHX noppiiHHa  omabpaHom
CMELIOM TpaBa Kkoje ce O0KOpe, Tako Ja TpaBHM MOKpHBaYy
npey3iuma QYHKUM]Y 3aTHTE 01 HCTHPaka NOBPUIHHCKOT
cnoja.

atpasibuBame w3BpIHTH y ckuagy ca arpoTeXHHYKHM
mepama y3 nonatak 200 kr/xa hy6puea.

Ofpauyn ce Bpmm no 1 m2 rorose XYMyCHpaHe H
3aTPaB/bEHE NOBPIIHHE.

TpucTynuu npuspemeny nyresu

[Ipuetynuu nyt tpeba y KOHauHO] 00pain y noTmyHoCTH
ypamuti nio onmucy y Ilpojexty M cxojHo omoBpersy
HaI30pHOT OpraHa.

Cxoano opobpemwy Hamzopror oprana, Mspohau mose
KOpHCTHTH noctojehe myTese umu npocetin NIPUBPEMEHE.
To saepuwrety panosa Masohau pagosa he:

a) mnocrojelie mnyTeBe JOBECTH y  cTame  Kao npe
kopuhera niu domse,

b) npuspemeHe nyTere m3paBHaTH M noopatu, aa 64 ce

TIOBPIIMHA BPaTH/IA NPETXO/IHO] HAMEHH.

CBu TakeM panoeu Ha spahamy y npehawmbe crame Mopajy
OHTH W3BE/ICHH HA 33/I0BOHCTEO HAT3OPHOT opraHa.

Ceu panoea Ha nyTesuma oGyxsahenu Cy LEHAMA FMaBHUX
panosa (uckor, Hacun, 6eTOH HTL).

Kontpona u ucniutupama

Cpa uenuTHBamAa W KOHTpONE MOpajy GuTH H3BpIIEHH ¥
CKnady ca NornaBjbeM 1 OBMX TEXHHUKHX YCI0BA M KAKO TO
HAJIOXH HAT30PHH OpraH,

Slopes and crowns of the embankment shall be covered
with topsoil material in layer of 10 cm. Topsoil that
remains shall be distributed over both sides of the
embankment.

Topsoiled areas are to be grassed with a mixture of selected
shrubby grasses so that the grass cover undertakes function
to protect surface layer from erosion.

Grassing shall be performed in accordance with the agro-
technical measures and by adding fertilizer in quantity of
200kg/ha.

Calculation shall be made per 1 m2 of topsoiled and grassed
surface.

Temporary access roads

Final works on access road shall be performed in
accordance with description given in the Design and subject
to the approval of the Engineer.

Subject to the approval of Engineer, the Contractor may use
existing roads or cut temporary roads.

On completion of works, Contractor shall:

a) bring the existing roads into the previous state or better

b) level and plough temporary roads in order to bring area
to its previous purpose

All such reinstatement works shall be completed to the
satisfaction and approval of the Engineer.

Costs of the work on roads are included in prices for
permanent works (excavation, filling, concrete. ..)

Testing and control

All testing and control shall be completed in accordance
with Section 1 of these Technical Specifications and as
directed by the Engineer. .




6 o4

Jasno npenysehe , ITyresu Cpouje’
TexHu4ku ycnopu
Iornaese 11: O6jextn

Public Enterprise - Roads of Serbia
Technical Specifications
Section 11: Structures

Cpeacrsa 3a cafujarbe

O63upom Ha BpcTy MaTepHjaia koju ce yrpahyje, Hasohau
he na opabepe HajrmoroiHuje cpeacTBO 3a HabHMjame Kao
HOp. pyuHe BUOpaLHOHe HaOHjaye,

Pyunn puGpaumonn Habujauu ce KophcTe Ha MeCTHMA e
je mpunasak MmamuHama Hemoryh, M Mmopajy umaru
BUOpalwmoHy nuiody Texuue mMuH. 30 kr. Tun u 6poj osux
Habujaua ce noanocn HamsopHom oprany nHa onoBpetse.

Wseohau je nywam jga noasece HamsopHom oprany
OnaroBpeMeHo cBoj npemior o kopumhemy THMOBA
cpezicTaBa 3a HabHjame.

11.7.2.2 U3Boherse Hacunama 1 3aTHTE 0KO 06jeKaTa

Omure

Heramu yenosa yrpahupama marepujana cy kao mTo je
AeUHUCAHO TPOJEKTOM, OBHM TEXHHYKMM YCTOBHMA M
KaKO TO 0JpeIH HAT30PHU OPTaH.

OGpauyn 3a nuahame spmmhe ce mpema M3 yrpafjenor
(306ujeHor) MaTepujana y HaCHIy M Kako 0706pH HAT30PHHU
OpraH, fpx 4eMy Ce ¥ JeMHHYHY LEHY YpauyHasa cas paj
Ha wuckony, Tpaucnopty ao 150 M, pasacThpame y
CI0jEBMMA, BIIKEH:E 1 HabUjarke,

M3sobau nema mpapo HM Ha KakaBy HakHaTy M3Hal
nonyliene jeaMHW4He LieHE HA pauyH OMIO KakBor paia
BE3AHOT 34 CYWICHE MaTepHjana, Kao 1ITO j& pasacTHpame u
NpEeBpTake paau OpKer cyllewma, HUTH HMa NpaBo Ha
HAJOKHaLYy 300T 3acToja KOjH MoXe OMTH HpOY3POKOBAH
noTpeboM Aa ce MaTepHjall Mpocyux.

[Npunpema nospiumye 3a HacHname

Hoepmuna Tepena ucnon ceux nacuna, 6uhe usopana Ha
KOj1 Haunn he ce oopmuTH oTBOpene Gpazne unja nybuua
He cme Outn mama o 0.20 M padyuajyhu on npuponne
NOBPUIMHE TEPCHA, a PacTojarke HaMely mHX He Moxe GuTH
sefie o 1,00 m. Ha mectuma rze je Tepen crpm, mspanuhe
ce OepMe KakO je TO HAa mNOMpEYHHM npoduTHMa
NpUKA3aHo.

Tpe Hero wTo ce pazacTpe npeu coj Hackna, noatora he
Outu opanas/beHa ayOMHE 08 5 UM, OBImKeHA 10
ONTHMAJIHE BJIAKHOCTH, a YKOJIHKO j¢ MCYBHIIE BIDKHA
Guhe npocymena 0 noTpedue BIOKHOCTH Kao y cneiehoj
Ta4KH.

Compacting equipment

Considering used material, Contractor shall choose most
appropriate equipment for compacting, such as, for
example, manual vibrating rammers.

The manual vibrating rammers are to be used where there is
no access for the machines and they must have vibrating
deck weighing at least 30 kg. Type and number of these
rammers is to be submitted for approval by the Engineer.

The Contractor is obliged to timely submit his proposal for
type of compacting equipment to the Engineer.

11.7.2.2 Execution of filling and protection around structures

Details of specifications for material incorporation are as
defined in the Design, these Technical Specifications and as
determined by the Engineer,

Measuring for payment shall be made per m3 of the
material incorporated (compacted) in filling and as
approved by the Engineer, where unit rate includes all
works on excavation, transport within 150 m, placing in
layers, moistening and compacting.

The Contractor is not entitled to ask for any reimbursement
of costs above the offered unit rate for any work related to
the drying of material, such as spreading and turning over
in order to speed the process of drying, nor he is entitled to
ask for reimbursement of costs resulted from delay caused
by need to dry the material.

Preparation of surface for filling

The surface of terrain under all fillings shall be ploughed
forming open rills of depth not smaller than 0.20 m from
the natural level of terrain surface, and distance between
them shall not be greater than 1.00 m. In places where
terrain is inclined, berms shall be constructed as it is shown
in cross sections.

Prior to placing of the first embankment layer, it shall be
necessary to rough the base in depth of 5 ¢m, moisten it to
the optimal moisture, and if it is too wet it shall be dried to
the specified moisture as described in the following item.
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I'ze je cacrae semssumta ucnon macuna HHje MOrojian 3a
TEME/LC  Hachna, kako To oapean Hamzopnn opram,
H3pohau he ca nospimmHa uenon sacuna YKJIOHUTH Takas
HEMOrojlaH  MaTepHjai 70 rpaHMue M ayGuHa koje he
Hansopun opran oapenuu. Opako YKIOWCH Matepujan
6uhie nenoHoBan Ha HaumMH npessulien y oBoM unany.

Mepemse 3a nnahame yknamara MaTepHjana HenmoroAHor 3a
noanory Hackna, Bpumhe ce camo 10 rpamuna u AyOuna
Koje je onoGpuo Hamsopun opraw, a nnahame he ce
BPUIMTH N0 jeAMHHYHO] LieHu nonyheHoj y NpenpavyHy 3a
o0uYaH HeKoN KaHana,

Msyses xomrama yknamama HenoroHor marepujana 3a
noanory Hacuna (M2), KOIUTaWme CEHX OCTAINX pagora
OMHCaHKX y 0BOM naparpadyy Guhe ykibyueHo y jennnmany
ueHy nonyheny y npeapadyny 3a ofuuaH mckon KaHama
M3. g

Bnavknoct matepujana u 36ujame

Tokom yrpahueara, matepujan TpeGa 1a uma paBHOMepHy
BIIKHOCT roroany 3a 3bujame. Koa HekoxepeHTHHX wmn
€1ab0  KOXEPEHTHMX Marepujana Tokow yrpafjuBama
Hssohau he ofesbeantu cuctemarcko nomueame BOJIOM Y
HubY nocTH3ama bomux pesynrara 36ujama, Kon napTHja
ca sehum npouentom duimx dpaxuyja (nonykoxepeHTHu
Matepujan) BIAKHOCT GHHHX dpaximja Tpeba na Gyne oko
ontuManne oa -1% gm0 + 3% canpmume Boje mo
cranapasom Ilpoktopy. 36ujeHoct Hacytor Marepujana
Tpeba na Oyae MuHMMATHO 95% CYBE 3aIIPEMUHCKE TEKHHE
JnobujeHe CTaHaapAHUM Ipokroposum OIMUTOM.
Yrpahupame martepujana ca uabujamem Bpmuhe ce y
cnojeBuma 10 25 uM nebmHHe.

Ceu panosu nopnexy omopemsy on CTpaHe HaI30pHOr
opraua.

Hacuname oko o6jexara

H3Bohay he u3BpumTH Hacuname oko ceux objekara, 10
JHHUjA TPUKA3AHHX Ha UPTEKHMA MIH Kako ojpeau
Hanzopuu opran. Mspohau he, ox clyvaja 0 ciyuaja,
OApCAMTH BPCTY MaTepHjana koje he ce ynorpefurn 3a
HACHNake Ka0 W HauWH HAacHmama M CBOje Npepnore
TOMHETH HAA30pHOM Oprany Ha ofoGpemse. Matepujan 3a
Hacunawe he ce y3umatv w3 wmckona 3a o0jexTte, u3
KaHANCKOr HCKOMAa WK U3 II{J'Sale{U.[Ta.

Orpanuuerse KoMHUMHE HacHnara J€ Y 3aBHCHOCTH of
penocnena n3sohema panosa.

Tamo, rne je ofjexar usrpaben Npe Hero T je M3BpLICH
HCKOI CYCeAHNX NEOHHUA KAHANA, HAI30PHM OpraH Mopa
Aa ONpey TPaHMIly 33 KOMHYMHY HACMIAHKA OKO 0GjekTa
HM3Ha/ IMHUjE TEPEHA HAa MMHUMYM, MOTpeSaH 3a 3ATHTY
objekTa, 6110 na ce BpIH ca HaGHjamenm Hin Ges,

In places where soil composition under embankment is not
suitable for foundations, as determined by the Engineer, the
Contractor shall remove that material to the depths and
border established by the Engineer. The removed material
shall be disposed as described in this item.

Measuring for payment of costs caused by removal of
material not suitable for foundations base shall be made
only to the depths and border approved by the Engineer,
and payment shall be made according to the unit rates given
for the ordinary ditch excavation in the Bill of Quantities.

Except costs of removal of material not suitable for
foundations base (m?), costs of all other works described in
this paragraph shall be included in the unit rates given in
the Bill of Quantities for the ordinary ditch excavation (m”,

Moisture of material and compacting

During incorporation, material shall have uniform moisture
adequate for compacting. During construction, in case of
non-cohesive materials or poorly cohesive materials, the
Contractor shall provide systematic watering in order to
achieve better compacting results. In case of batches with
higher percentage of fine fractions (semi-cohesive
material), moisture of fine fractions shall be near to the
optimal, from -1% to + 3% of water content according to
the standard Proctor. Density of material filled shall be at
least 95% of dry volume weight obtained by standard
Proctor’s test. Incorporation of material with compacting
shall be done in layers of 25 em.

All works shall be subject to the approval of the Engineer.

Filling around structure

The Contractor shall execute filling around all structures, to
the lines shown in drawings or as determined by the
Engineer. From case to case, the Contractor shall establish
type of material to be used for filling and method of filling
and submit his proposals for approval by the Engineer.
Filling material shall be taken from excavation for
structures, channel excavation or from borrow pit.

Limit for filling amount depends on sequence of works
execution,

In the place where structure was built before excavation of
adjacent channel sections, The Engineer shall determine the
limit for the amount of filling around structure above the
terrain level to the minimum required for protection of
structure, performed with or without compacting,
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Tamo, rae je ojexar, nsyzen nponycra u Apyrux objexara
M3HAJ KaHana, mrpalien nocie MCKoNa CyceaHHX NEOHMIA
KaHana, Hacunakme OKO 00jeKTa, YK/BYYHMBIIH W Je/0Be
HOPMATHOT KaHANCKOr HACMNA YHYTAp IpaHMlA HACHNAMmA
0KO 0fjexTa, Gukie M3BPIIEHO KAO HACHNAILE OKO objexra ca
HabMjameM, a Guhe mepeHo 3a nnahame npemMa ojpenbama
OBOT HJlaHa H CXO/IHO 0100peY HAN30PHOI OpraHa.

Mepemwe 3a nnahame Hacunama oko oOjexara Bpuuhe ce
[0 0700pEHHX IpaHulA M3BPIICHOI MCKONA 33 ofjekar, u
usBpuihe ce ofpayyH camo OHHX KoNMuHHA Koje cy
CTBapHo yrpaljene ynyTap rpanuua yrephennx 3a nahame
KaKO TO 0100pH HAI30PHH OpraH.

Hsyses npessubesor, mepeme macunmama oko ofjexta
H3HaJL NUHUje TepeHa spiuhe ce a0 JMMEH3HjA W Haruba
NPHKA3AHUX HA LPTEKHMA, WIH OHMX KOje Ojpeau
Hamsopuu opran,

Hacunawe npexona koju mmje npuskar, a mactao je
NpHIHKOM MCKona 3a objekar, Hzsohau he H3BPILHTH ©
CBOM TpOLIKY, npuip:asajyhu ce oapenfu opor unana, a
Oe3 ukakBor npasa Ha HakHajuy.

YKonHKo Huje apyraunje npuxasano ua LUPTERHMA HIH TO
Apyraumje He oapenm Hagzopmu oprad, macuname he ce
BPIIMTH HA HA4YHH ONMCaH y oBoM wiady. Hacuname u
Habujate OKO M M3HAJ HABEIEHHX objexara duhe Bpmeno
npema cheachem:

© Hacunamwe u HaOMjame Oko W wW3uag LEBH OBHX
ofjekara Guhe Bpmeno a0 MOBPUIMHE TepeHa WK 10
kote 0,80 M wm3nan Bpxa ueen. Mcnox NORPIIHHE
TepeHa Hacunawe W Habujame Ouhe BpmeHo mo nyHe
WnpuHe  posa. Hacumame u  Habujame oko
NPOTHBQMITPALMORKX MpCcTeHOBa Bpmuhe ce 10 KoTe
0.80 M m3nan spxa npcrena, na wupHHH ox 0,60 M ca
CBaKe CTpaHe u 10 Haruba 1:1.

o Tze je nonoxaj kocHX GETOHCKHX 3M0BA WM MOua
Takas Ja ce JeloM Hanase H3HAI NOBPLIMHE TEPEHa, a
aKo je notpebHo, kako oapesu Hamsopuu opraun, na ce
GeTOHCKH 3M WM mno¥a monake JIUPEKTHO Ha
3€MJbaHy noanory Ges npuMeHe ABOCTpaHe oruiate,
M3sobau he m3mectu 36ujen macun Taxsor obmika u
MEpa n1a MNpeacTaBka MOTONHY MOMIOTY 3a KOCH
GeTOHCKM 311 MM oYy,

© Mepewe 3a muahame Hacuna oko objexra ca
nabujamenm Guhe Bpeno g0 rpanuua [pHKa3aHuX Ha
UPTEKUMA, OMHCAHHX Y OBOM uMaHy MM oapeleHnx
oa ctpave Hagsopror oprana. Ilnahame Habujara
ouhe ppweno mno JEOMHHYHO] LeHn nonyhenoj y
npeapauydy. OBa ueHa ofyxpata camo onepauujy
30ujarba, omnmcany y wun 42.73. u Guhe nozata
JENMHHYHO] LEHHM, 33 HacMName OKO ofjekta Be3
Habujama, nouyhenoj v npeapauyny. [lnahame
Hacunawa oko objexTa ca Habujamem Guhe BPIIEHO 10
JjenMHMuNOj LenM Koja npeacTasmba 30up ame rope
HaBezicHe noHyheHe jeMHMYHE LeHe.

11.7.2.3 lNpunpema noatna

Pan ce onmocn Ha caMoHMKIO THO Ha Kome ce BpILH
TEMEbEbE (M3rpaatba) HacHA.

In the place where structure, except for the culvert and
other structures above channel, was built after excavation of
adjacent channel sections, filling around structure,
including parts of normal channel fill within filling borders
around structure, shall be carried out as filling around
structure with compacting, and it shall be measured for
payment in accordance with the provisions of this item and
subject to the approval of the Engineer.

Measuring for payment of filling around structures shall be
made to the approved borders of executed excavation for
structure, and only those quantities that are really
incorporated within borders established for payment shall
be caleulated as approved by the Engineer.

Except for already anticipated, measuring of filling around
structure above terrain level shall be made to the
dimensions and slopes shown in drawings or those
determined by the Engineer.

Filling of unapproved overbreak arrised during excavation
for structure shall be performed at the cost of the
Contractor, in accordance with the provisions of this item,
and without any right to request reimbursement.

If it is not shown different in drawings or decided otherwise
by the Engineer, filling shall be carried out in a way
described in this item. Filling and compacting around and
above the mentioned structures shall be performed in
accordance with the following;

o Filling and compacting around and above pipes of
these structures shall be done to the surface of terrain
or to the level of 0.8 m above the top of the pipe. Under
terrain surface filling and compacting shall be done to
the full width of ditch. Filling and compacting around
watertight rings shall be done up to the level of 0.80 m
above the top of the rings, at width of 0.60 m on each
side and to the slope of 1:1.

o Where position of sloped concrete walls or decks is
such that they are partly above the terrain surface, and
if’ it is necessary, as determined by the Engineer , to
place concrete wall or deck directly on ground base
without use of double sided formwork, the Contractor
shall construct compacted embankment whose shape
and dimensions present suitable base for the sloped
concrete wall or deck.

©  Measuring for payment of filling around structure with
compacting shall be made to the borders shown in
drawings, described in this item or determined by the
Engineer. Payment for compacting shall be made per
unit rate given in the Bill of Quantities. This price
includes only compacting work described in item
4.2.73 and it shall be added to the unit rate for filling
around structure without compacting, given in the Bill
of Quantities. Payment for filling around structure with
compacting shall be made per unit rate which presents
sum of two above mentioned unit rates.

11.7.2.3 Subsoil preparation

This work refers to the natural original soil on which
construction of embankment is performed.
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Pan ofyxsara 3Gujame, epentyanHo paspuBame, pamm
CYWICHh:a HIH KBAIICH:a MPHPOIHOT T1a y NeGIbHHM Koja je
onpehena npojexrom, MpuimmKHO oko 30 M.

Y cnyuajy na je cacras Tna — mogria HacHna Takas [1a ce He
MOMC BpUIMTH JHPEKTHA W3pajJa  HACHNA HA MeMy
(3acuhena 11a, MysbeBuTa 118, T Opraxckor nopekna u
CMuHO), notpeGHO je mpe H3pajie HAacHna MoATIO
MPHIPEMHTH, OIHOCHO CaHMPATH HA HAUMH KaKO j€ JaTo y
NPOJEKTY, M HA HAYMH KAKO TO OJIpe/n HaJI30pHH OpraH.

Ilpe noverka Hacunama Tpeba oummheno u H3paBHATO
TEMEIEHO TO — MOATIo, 30MTH y ckiady ca cienehum

The work includes compacting, and possibly digging up for
the purposes of drying or moistening of natural soil in
thickness defined in design, approximately 30 cm,

In case that the composition of soil — subsoil of
embankment is such that it is not possible to carry out direct
construction of embankment on it (saturated soils, muddy
soils, soils of organic origin and similar), it shall be
necessary to prepare the subsoil before construction of the
embankment, that is to take remedial measures in a way
defined in design or in any other way determined by the
Engineer.

Prior to filling, cleared and leveled base soil — subsoil shall
be compacted in accordance with the following conditions:

3axXTeBHMA:
3axTeBaHH MHHUMATHH [ Mt fequired
CTeMneH 30HjeHOCTH no ) degree of dqensi %
Onuc CTaHJapIHOM Description dcoording o the
ﬂ%%g;[?j(:{;om standard Proctor’s test
a) CaMOHHKNIAa Tha cacTaBibeHa o1 a) Natural original soils of cohesive
KOXEPEHTHHX 3eM/BaHHX n_(ampujana, 100% mate(ials, designed embankment is 100%
4 NPOJEKTOBAHM HACHII HHJE BHIIM 0] not higher than 2.00 m ¢
2,00 m
b) Camonukna na cacramena on b) Natural original soils of cohesive
KOXEPEHTHHX 3eM/baHHX ‘MaTepujana, 05% rqatcrials, designed embankment is 959,
a MpOJEKTOBAHH HACHI j& BUINHM Of higher than 2.00 m
2,00 m
¢) CamonMkna Tia cacTaBibena on ¢) Natural original soils of non-
HEKOXEPEHTHMX 3EMJBAHHX 100% cohesive materials, designed 100%
MarepHjana, a NpojeKTOBAHH HACHII embankment is not higher than 2.00 m
Huje BUIK 012,00 M
d) Camonmkna Tna cacTaBibeHa o d) Natural original soils of non-
HEKOXEPEHTHHX 3EMJBAHHX 959% cohesive materials, designed 95%

MaTepHjana, a npojeKTOBaHH HACHI je
BuluH o1 2,00 m

embankment is higher than 2.00 m

€) AKO ce KOHTpona 36HjeHocTH

HEKOXCDEHTHHX  MaTepHja  BpuIM
ONHTHOM 1UIOYOM, npuMenuhe ce
MCTH 3aNTEB Kao M 3a HacHne

oaroeapajyhe BHCHHE, 0IHOCHO:

=332 MemaHe marepujane ca 20-30%
KaMEHHUTHX MaTepujana

3a Mewade marepujane ca 30-50%
KaMEHHTHX MaTepHjaia

=33 MELIAHE MaTepujana ca BHIue of
50% kameHuTHX MaTepujana npu
ONTHMANHOj WK GIHCKO] BIAKHOCTH

Mc = 25-30 MN/m

Me = 30-35 MN/m*

Me = 25-30 MN/m?

3a rpyBo 3pnacte apobibene kamene Marepujasie (nMpeyHnK
3pHa npexo 150 MM) u meluane marepmjane, KOHTpO/Ia
30HjEHOCTH MOJKE ce N0 MoTpesnu BPIUKTH H 3aA0PEMHHCKHM
MCTOaMa ¥ NoJUICKHe 0N0BpErsY HAN30PHOT OpraHa,

BucuHom  Hacuna

cMatpa

CE BHCHHa o

KOTE

NPHIPEMIBEHOT MIOATIA — TEMEBHOI TIa A0 KOTE ITaHyMa

DOWCr CTpoja (mocTe/bULE), HA HajHIDKEM Jey, OIHOCHO
20 KOTE KpyHe Hacuna (Bpane).

Henutusare he ce Bpmuti Ha ceakux 1000 M2 obpabienor
MOATNA MW Ipyraduje Kako To OAPe/ HAN3OPHH OpPraH.

€) If density test on non-cohesive
materials is done with a test plate,
same condition shall be applied as for
embankments  of  corresponding
height:

-for mixed materials with 20-30% of
stone materials

- for mixed materials with 30-50% of
stone materials

- for mixed materials with more than
50% of stone materials at optimal or
near moisture

Mec = 25-30 MN/m2

Mc = 30-35 MN/m2

Me = 25-30 MN/m2

For coarse-grained crushed stone materials (grain size over 150
mm) and mixed materials, density test may also be performed
by using volume methods if necessary and subject to the

approval of the Engineer.

Embankment height is height from level of prepared subsoil —
base soil to the level of roadbed formation (subgrade), at the

lowest part, or to the level of embankment crown (dam).

Tests shall be done at every 1000 m? of prepared subsoil, or as

otherwise determined by the Engineer.
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11.7.2.4 Konctpyktusum nacun "KH"

3a oBaj nacun martepujan ce oGesGehyje w3 no3ajMuIITa,
CXO[IHO 0100pety HAT3O0PHOT OpraHa, YKOIHKO Marepujan
Ha JIMLlY MECTa HE 3a710B0/bABA HABECHE 3aXTERE .

I'panynomerpujcka nunmja tpeda na je usmehy rpanynnx
MMHHUja HAZHAYEHHX HA MPHIOKEHOM ZHjarpamy.

Canpiaj opraHckux Matepuja e cMe aa npehe 5%.

Y oBaj Hacun ce Mome yrpahuBaTH KOXEpeHTHH u
PacTPECHTH MaTepHjai.

30ujarbe BPLIMTH MAlUHHCKH Y cinojesuma jio 25 um, y
3bujeHom cramy, ok he ce HEMOCPEIHO OKO GETOHCKHX
objekara BPUIMTH Py4HO y clojeBrMa 10 15 1M,

Pazactupame y cnojeuma Mowe OuTH PYUYHO MM
Oyn10epoM 3aBHCHO 0J1 PACTIONOKHBOT npocTopa 3a pam.
30MjeHoCT ce MoMe MOCTH3ATH BUOpaTOpHMa, BaBLMMA
MM PYYHUM HaOujaunma. Xuapayiuuko 30Hjaime ce Modke
PAMTH y CIYajy PACTPECHTHX MATePHjal (IIECKOBH).

3a KoXepeHTHe MaTepujane 36ujeHocT Ha JHLy MecTa Tpeba
na Oyae 95% crampapamor [IpoxTopoBor onmra ca
BAPHjALMjOM BIDKHOCTH Y OJHOCY Ha ONTHMaNHy on -1%
no +3%. Bnaknoct yrpahenor matepujana Tpeba Jaa je
yhudopmua.  Toepuuny NPETXOAHOT  cinoja  Tpeba
OopanasuTH 10 aybMHe 04 5 UM M HABIAWKUTH npe
PazacTHpara HapeIHor cioja.

Kaz ce pamn 0 HeKOXEpeHTHUM MaTEpHjaTHMA, MEHHMAHA
nocTuruyta 30ujenoct tpeba na Oyae 70% penaTuBHe
30MjeHoCTH,

Y souama rze ce npojektom npeasuha 30ujare camo
FUKEHCM MalllHHama, 0BO ce Moke moctihu ca 4 npeJfiaza
Gynnozepom y crnojesuma o 0.5 M.

CBu panoBn mopajy na Gymy wu3seneHu Ha notmymo
3a/l0BOLCTRBO M 0/100paBake HA/I30PHOT OpraHa.

11.7.2.5 Bononenponycuu nacun "BHH"

3a oBaj nacun matepujan ce oGesbelyje u3 No3ajMUIITA,
CX0IHO 0100petbY HAN3OPHOI OPraHa, YKOIHKO Matepujan
Ha JIHLLY MECTA HE 3a/10BOJbABA HABC/EHE 3AXTERE.

['panynometpujcka nunmja mMatepujana Tpeba na je uimely
IPaHHYHHX JIHHHM]A HAa3HAYEHHMX Ha Imjarpamy nedHHULMje
rpaHy/aLyje MaTepHjana 3a HACHII,

11.7.2.4 Structural Embankment “SE”

If the material in construction place does not meet stated
requirements, material for this embankment shall be provided

from the borrow pit subject to approval by the Engineer.

Grain size curve shall be between limit lines shown in the

appended diagram.

Organic content shall not exceed 5%,

Cohesive or non-cohesive material may be used in construction

of this embankment,

Compacting shall be carried out by machines in layers up to 25
¢m, in compacted condition, while compacting around concrete
structures shall be carried out manually in layers up to 15 cm.

Spreading in layers shall be manual or by bulldozer, depending
on available working area. Compacting shall be carried out by
vibrators, rollers or manual rammers. Hydraulic compacting
may be carried out in case of non-cohesive materials (sands).

For cohesive materials, density in place should be 95% of
standard Proctor’s test with variation of moisture compared to
the optimal from -1% to +3%. Moisture of incorporated
material should be uniform. Surface of previous layer shall be
rough up to depth of 5 cm and moisten before placing next

layer.

In case of non-cohesive materials, minimal achieved density

should be 70% of relative density.

In the areas where design anticipates compacting only by
machine passing, this may be achieved with 4 passes of

bulldozer in layers up to 0.5 m.

All works shall be completed to the full satisfaction and

approval of the Engineer.

11.7.2.5 Waterproof embankment “WPE”

If the material in construction place does not meet stated
requirements, material for this embankment shall be provided
from the borrow pit subject to the approval of the Engineer.

Grain size curve shall be between limit lines shown in diagram

of definition of grading of embankment.
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LAtterberg™-ose rpannie-
[panune Teuewa:

HHaeke niacTHuHOCTH:

wDarcy“-jer koeduuMjeHT BoZONpoONyCT/EHBOCTH Tpeba 1a
6yne maxe. K = 10" um/cerr,

Canpxaj opranckux mMarepuja He cme 1a npelje 3%.

Munumanna 36ujeHoct Tpeba aa 6yne 95% cranpapanor
[lpokToporor ornesa, ca BapHjauMjoM  ONTHMAJHE
BALKHOCTH oa -1% a0 +3%. Bnaxnoct yrpahesor
Mmatepujana Tpeda aa je yaudopmua. [Ipode Tpebda yaumaru
Ha komuuune o 200 m° yrpaljenor MaTepHjana u He Marbe
o ase npobde no ofjexry. -

30ujarbe BPIIMTH MAIIMHCKY Y cllojeBuMa 10 35 uM, nok he
C€ HEMOCpeHO OKO OeTOHCKHX ofjeKara BpPIIMTH PYYHO Y
cnojesuMa 10 15 um. IMoepiunHy nperxomHor cioja tpeba
opanasuTH 10 ay0MHE ©0# 5 UM M HABIDKHTH IIpe
pasacTHpara HapeIHOT Clloja.

Hacun ce rpanu y cnojesuma gebmune 0.20 M a0 035 M.
Hebmuna cnojea 3aBHcH O BPCTE MallMHA KOjeé Ce
ynotpebbaBajy 3a 30Mjame Marepujana. OnTemanua
neb/bHHA C0jeBa MOPA CE YTBPAMTH NPOOHHM 30HjamkeM Ha
npobHoj neonuum. Ceaku HaHeTH cinoj ce cabuja 1o
notpeGue 36ujeHoctH. Kourtpoma 306ujeHoctd ce Bpmm
MpeKo MOAyJla CTHUUBHMBOCTH KOJH j€ 3a OBaj HacHn
nponucad Mc = 50.000 KH/M2 u koju ce koHTponmme
HAKOH 30Hjara CBAKOT CNOja ONHUTHOM IIOUOM HA CBAKHUX
50 m usrpaheHor HacHna.

CBu pajoBH M Matepujanu Mopajy GMTH MCIUTaHM paau
MOTAYHE YCArNAeHOCTH ca OBUM TEXHUYKHM YCIOBHMA M
Ha MOTNYHO 3a10BO/BCTRO M ono0paBame HaI3OpHOr
oprasa.

Hoso3 matepujana ce Bpiin 1o Beh UIBPIICHOM H 30MjeHOM
zeny nacuna. Ilpu o0MAHMM MOJABHHAMA HHJE AO3BO/EEHO
Kkperamwe no seh yrpafeHom Hacumy.

Habujame kpajiux uBHua Hacuna tpeda BPUIMTH NAKIIHM
BA/BLAMA, OJHOCHO NPHPYYHMM MamuHaMa. Ilpumuxom
ussohera panosa ne cMe Johu [0 KIH3amka MaTepujaia Ha
seh m3rpalieHum JenoBHMa Hacuma, a KOCHHE Ceé Mopajy
3ALITHTHTH 0f] epo3uje yenen nanapuna. OmreheHe nenose
KOCHMHE, Tpeba NoNpaBMTH M NOHOBO YIPAIAMTH MaTepHjan
10 HCTOM TOCTYIIKY Kao ¥ rlaBHe pajose. Yrpahusamem ce
mopa noctuhu notpebna 30MjeHoct Mc=50.000 KH/m2.
30ujatbe ce BpIIM PABHOMEPHO MO LENOj IIHPHHH M
ZysuHy Hacuna. 36MjeHocT Marepujana Tpeda aa odesbenu
notpedHy BOJOHENPONYCT/BHBOCT.

Pesyntatn McOMTHBaMma KPY)KHOM [UIOUOM HE CMEjy Ja
oacTynajy 3a eumie o1 5% on nponucanux. Cea KOHTPOIHA
HCMUTHBAKa M pPe3YJATATH HMOMTHBAaka [OJHOCE ce
HAI30PHOM OPraHy Ha oaobpeme.

“Atterberg’s” limits-
Flow limits: 25 = LL = 45

Plasticity index: 5=IP= 20

“Darcy’s” coefficient of water permeability should be max K =
107 em/sec.

Organic content shall not exceed 3%.

Minimal density should be 95% of standard Proctor’s test with
variation of optimal moisture from -1% to +3%. Moisture of
incorporated material should be uniform. Test shall be
performed on quantities of 200 m® of incorporated material and
not less than two tests per structure shall be done.

Compacting shall be carried out by machines in layers up to 35
c¢m, while compacting around concrete structures shall be
carried out manually in layers up to 15 cm. Surface of previous
layer shall be rough up to depth of 5 cm and moisten before
placing next layer.

The embankment is constructed in layers of thickness of 0.20
m to 0.35 m. Thickness of layers depends on type of machine
used for compacting. Optimal thickness of layers shall be
established by test compacting on trial section. Each layer shall
be compacted to the required density. Density test is performed
over modulus of compressibility defined for this embankment
Ms = 50.000 KN/m® which is controlled after compacting of
each layer by test plate at every 50 m of constructed
embankment.

All works and materials shall be tested for full compliance with
these Technical Specifications and to the full satisfaction and
approval of the Engineer.

Transport of material is to be made over already constructed
and compacted part of embankment. During excessive rainfalls
moving across constructed embankment shall not be allowed.

Compacting of end lines of embankment shall be carried out by
using light rollers or manual equipment. During execution of
works, it shall be necessary to prevent sliding of material on
already constructed parts of embankment and slopes must be
protected from erosion caused by rainfalls, Damaged parts of
slope shall be repaired and material shall be incorporated in a
same way as in permanent works. It is necessary to achieve
required density of Ms=50.000 KN/m®. Compacting shall be
performed equally over the entire width and length of the
embankment. Compactness of material must ensure required
water permeability.

Results of circular deck test shall not depart more than 5%
from allowed. All control tests and test results shall be
submitted for the approval of the Engineer.
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Kocune Hacuna ce nocefho 30ujajy nomro ce ykiaonu cas
BHIIAK MaTepHjaia KOjH ce HANA3H M3BaH npoduna HacHna.

11.7.3. PanoBu y kameny 11.7.3
11.7.3. 1 Ommre onpente 3a panose y KaMeHy 11.7.3.1

Kamen koju ce ynorpetmasa 3a perynainloHe panoee
100Hja ce U3 KaMeHoIoMa, a Tpeba ma 3an0B0/EH crneache
ycnoee:

© KpynHoha KameHor martepujana 3asMcHO of BpCTE
pamoea Tpeba ga je y rpaumuama onpehennm
MPOjeKTHOM KPHBOM IPaHY/IalHje KaMeHa

©  KameH Tpeba jia je oTnopan Ha abpasujy 1 mpas, 4yuja
uspcToha Ha npuTHCaK HUje Mama 01 100 H/mm2,

©  Ja noceayje atecT ca KojuM OArosapa 3a OBY BpCTY
panosa. IIpema arecty Tpefa na uma 35% rybuTaka Ha
Texunn nocne 5500 obpraja, a ortmopuoct Ha Mpas
Tpeda fa je 3anoBossasajyha (npema JVC B.88. 1).

3a mspany obnore Tpeba opmaGpatu KPYIIHHJH KaMeH,
TPOJEKTOM JaTHX MMeH3Hja, Koju he Ha cacTaBlwma u Ha
MLy MecTa aoTepati yekihem. CBaku KaMeH MOpa HMaTH
npeasubeny aeb/puny. CacTasuy He cMejy 6uth Behin o 2

Embankment slopes shall be compacted upon removal of all
remaining material located out of the embankment section.

Stonework

General Provisions for Stonework

Stone used for regulation works shall be provided from the
quarry and shall fulfill following conditions:

©  Size of stone material depending on type of works shall be
in limits defined by design curve of stone grading

o stone shall be resistant on abrasion and frost, with pressure
resistance not smaller than 100 N/mm?

© to have certificate for this type of works. According to the
certificate it shall have 35% of weight loss after 5500
revolutions, and frost resistance shall be satisfactory
(according to JUS B.88. 1).

Larger stone tiles shall be selected for lining, with dimensions
as specified in the design, and these shall be corrected by
hammer at joints and on site.

For construction of lining, larger stone shall be selected, having

M. dimensions defined by design which is to be corrected by
hammer corrections on site. Each stone shall have required
thickness. Corrections Joints shall not be larger than 2 ¢m.

11.7.3. 2 Ioanora o1 necka n nbyHka 3a KameHy obnory 11.7.3.2 Sand and gravel base for stone lining

3a noanory on necka u UBYHKa,GuaTapekn cioj, 3a
kameHy obnory kopuctihe ce NpHPOAHM necKOBHTO-
LbYHKOBUTH Matepujan. Marepujan 3a monory Kamene
obnore Tpeba Ja 3a10BO/BH YCNOB 43 BETMYHHA 3pHa He
npenasu 50 MM M aa ce Hanasu YHYTap rPaHHuHHX KPHBHX
NpeMa  MPOjeKTHOM  Jujarpamy TPAHHYHHX ~ KPHBHX.
Pazactupame ce spumm y ClIOjeBMMA NpeMa AMMEH3HjaMa 13
MPOjeKTHHX LIpTENKa,

Mepetbe 3a nahame ce Bpum npema Opojy M3 yrpaheuor
MaTepHjana y Noamore u Kako To 0106pu HAJI30PHH OpraH.
IInahate he ce BpmMTH npema jeaunuumnM lenama w3
nonyne. llena ofyxsara pamose HCKOMa, TpaHCMopTa,
HCTOBap, yrpahupate, 30Hjame, NPUMPEMA NOIOTE H JIp.

11.7.3.3 Ocurypame o6ane u 1Ha KameHnM Habauajem 11.73.3

3a u3pany ocHrypama KOCHHE M aHa perynucasor Kopurta
KameHuM Halauajem Moke ce YNOTPeOUTH caMo 3jpa M
Jjenap KameH, mocTojaH Ha Mpasy u y Boan, kpymuohe
NpemMa NpojeKTHOM JIMjarpamy 3a KaMeHu Habauaj,

Kawmen ce, HakoH wTo ce goBese a0 Mecta npeasubedor 3a
Yrpajliby HCKHUIIYje, a 3aTHM Ce M3BPIHK rpy6o NOpaBHAHE
HCTOr (KOMOHMHOBAHO MAlIMHCKH H PYYHO), Y LHIBY
(opMupara KOHCTaHTHOT HAaruGa KOCHHE M HUBEleTe JiHa
PErYTHCAHOT KOPHTA.

For sand and gravel base, filter layer, for stone lining natural
sand-gravel material shall be used. Material for stone lining
base shall fulfill condition that grain size does not exceed 50
mm and that is within limit curves shown in design diagram for
limit curves. Spreading is carried out in layers in accordance
with the design dimensions.

Measuring for payment is made per number of m’ of material
incorporated in base and as approved by the Engineer. Payment
shall be made per unit rates given in Bill of Quantities. Price
includes excavation works, transport, unloading, construction,
compacting, base preparation and other.

Protection of bank and bed by stone mound

For protection of slope and bed of regulated channel by stone
mound only solid and compact stone shall be used, persistent
on frost and in water, and in accordance with size shown in
design diagram for stone mound,

After transport to incorporation place, stone shall be unloaded,
rough calibration (manual and mechanical) shall be done in
order to form constant inclination of slope and finish grade of
regulated channel bed.
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Meperse 3a mnahame ce Bpim no M3 NOPABHATOr KAMEHA M
KaKo TO 0J100pH HAZ30PHH OpraH.

[nahatbe ce Bpmm no oarosapajyhoj JEAMHHYHO] LeHH u3
MOHYZE.

11.7.3.4 O6nora on noMmiseHOr KaMeHa Y LIeMEHTHOM ManTepy

Ocurypawe he ce msmectn o1 kamena npemMa Mepama M
AMMEH3HJaMa NPUKA3AHUM HAa uUpTOXUMa. 3a Hipany
OcHrypatka kopuctuhe ce kameH oTnopaH Ha yruuaj
atmocepuja u mpasa wro je meduuucano CTaHIapa0M
JYC BB8 044, JYC BB.8 00lu JVC BBES8 013
Munmumansa uspcroha kamena Ha npurucak tpeda ma
n3Hocn 100 MN/M’. OGpauyn pamoa ce spumm no wm3
yrpahieHor kameHa.

Kamen 1peba na Gyne musumanuor npevHuxa 25 M 3a
OCHI'ypame KopHTa Kamen ce nocie HCTOBapa U3
TPAHCMOPTHOT cpezicTBa yrpalyje u pyuHo ob/ukyje.

Ob6nora o KaMeHa y LeMeHTHOM Mantepy, pasmepe 1:3,
UMKJIONCKHM 3UakbeM, Ipaje ce 04 A0TEPaHor JOMIBEHOr
KameHa ca NoITHroHanHoOM oGpajioM, ¢ TuM Ja ce ypeleme
kameHa BpUIM TAKO f1a ce MO TPH CcacTaBKa crajajy
NPHONHAKHO Y jenHoj Tauuu. CBakyu koma Tpeda nonokuTH
Y TMOCTE/LHLY ManTepa, OJHOCHO CBE AO/MPHE NOBPIIHHE
Tpeba na Oyny ucnymeHe manrepoM. Kamen 3a supame
MOpa 112 je KOMNAKTaH, HEXMAPOCKONaH M 1a ce 1npu yiapy
uekuhieM nako He nomm, 1a Hema sxuity, 1a Je oTnopax Ha
xabame M noctojan Ha Mpas. Ksaaurer kamena Hssohau
Jokasyje atecTom oj ctpaHe osnamhene OpraHu3ausuje,
lojenuun komamu tpeda na Oyay npubnmsxuo Hete
BE/MYHMHE, €A HAJMAOM MBHLOM Hamerama 1/3 — 1/2
AeGbUHE H TO y ropweM geny. Yekuhem M mmHuom
A0TepaTH na cnojHuue He O6yay mupe ox 2 uM. Buusnsa
MoBpliHa ce mocebHO He obpabyje W moxe wuMmaTH
HEPABHHUHE 110 + 3 UM Koje ce Tonepuiy.

Kanapmucame o6nore obasutu Y PEAOBHMA, a CMOjHHLE
AYHKHUX CTpaHa NOCTABHTH YIIPABHO HA TOK BOJIE.

11.7.3. 5 Uspana nparosa u ocurypare ucrix

®ukcHu nparoBn ypaamhe ce 04 NOMBEHOr KameHa Ha
noano3M mpema 6.2, ako ONMCOM y npeapayyHy Huje
Apyraunje ozapeljeno.

Kamen koju ce kopuctu mopa ma O/IroBapa ycloBHMA 3a
perynausoHe panoge.

Ocurypamwe nparosa ce, Takohe, pamm on nomsmenor
KaMeHa KOJ je MoJecaH 3a XUAPOTEXHHYKE panose. Pan ce
00aB/ba MAWIMHCKH, cem 3aBPIIHOI [Iena KOJH ce paau
pyuHo. Panm ce y cysom. JleGmuna omore je mpema
LpTEKIMA,

Measuring for payment shall be made per m’® of calibrated stone
and as approved by the Engincer.

Payment shall be made per unit rate given in Bill of Quantities.

11.7.3.4 Crushed stone lining in cement rendering

Securing shall be carried out by using stone with measures and
dimensions shown in drawings. For securing construction,
stone resistant on atmospheric conditions and frost shall be
used, which is defined by JUS B.B.8 044, JUS B.B.8 001 and
JUS B.B.8 013 standards. Minimal pressure resistance of stone
shall be 100 MN/m’. Measuring shall be made per m® of
incorporated material.

For protection of beds, minimal diameter of stone shall be 25
cm. After unload from transport mean, stone shall be manually
calibrated and incorporated.

Stone lining in cement rendering, ratio 1:3, by cyclopean
method of construction, shall be constructed from calibrated
crushed stone of polygonal calibration, and stone calibration
shall be made in a way that three connections are connected
approximately in one point. Each part shall be placed in
bedding of rendering and all contact surfaces shall be filled
with rendering. Construction stone shall be compact, non-
hydroscopic and resistant on hammer impact, without lode,
abrasion and frost resistant. The Contractors proves quality of
stone by certificate issued from the authorized organization.
Separate parts shall have approximately same size with
minimal rest edge 1/3 — 1/2 of thickness in the upper part.
Joints shall not be wider of 2 cm, which is to be achieved by
using hammer and awl. Visible surface shall be separately
treated and may have roughness up to + 3 cm which is
tolerable.

Paving of lining shall be carried out in lines, and joints of
longer sides shall be placed vertical to water flow.

11.7.3.5 Construction and securing of thresholds

Fixed thresholds shall be constructed from crushed stone on
base in accordance with 6.2, if otherwise is not stated in the
Bill of Quantities.

Stone used in construction shall fully comply with the
specifications for regulation works.

Thresholds securing shall be also carried out by using crushed
stone for hydro technical works. Work shall be done by
machine, except for the final part which is performed by hand.
Work shall be performed in dry conditions. Lining thickness is
as shown in drawings.
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11.7.3. 6 Onctynarbe, ToNEpaHIlMja H KBAMTET H3BPLIEHNX PaOBa 11.7.3.6 Variations, tolerances and quality of executed works

3aBpieHe NOBPUIMHE MOPAjy OJTOBAPaTH MNPOjEKTOBAHMM.
HosBo/kena oncTynawa oil npojexToBaHMX AMMEH3Mja 3a
MaWMHCKN pax H3Hoce £ 10 um, a npn GHHOM IIaHHpary
H3HOCE + 3 1M,

11.7.3. 7 KoHctpykumje on rabuona

W3pana crabuiM3auMoHmx nparoea 1 06:10ra oJ1 peHo Mapana

Mspana cBux nparosa u Mmapaua pagu ce Ha HPOjeKTOM
npeaBulieHUM oKanuTeTHMa Iy’ CeKTOpa peryiaimje on
JIOMJbEHOT KaMeHa IuMeH3dja npema cnetmdukammjama
narum y cnenchem crasy. Kamen ce cnake pyuno y
npunpem/beHe rafHMoOHCKe Kopme ©€3 J0TepUBama HIM
o0pane, npema AuMeH3MjaMa u3 HaUpTa ofjexTa.

l'aGuoncke napanenue rpaljesnue 1 peno Mazpariu

HKuuanu komepn-rabuoH ucnopyuyjy ce YV BE30BMMA H
TPAHCIIOPTYjY HaMeCTO Yrpaike MpemMa npenopykama
npouzsohaua, Komesn ce Gopmupajy a Mecty yrpazame u
BE3Y]Y Y XOPH3OHTANHMM cnojepuma. KOIIEBH CBakor
HapeaHor cioja Mopajy OuTh nosezanu meliycobHo, kao u
Ca KOWEBMMA Y MpPETXOOHOM clojy ga oM ce aobuna
XOMOr¢Ha LEMHHA, TaKO 14 MOKE Ja Tpnu cBa npejieuhena
ontepehewa n nedopmanmje. Coe Bese ce W3BOME npemMa
JeTalbuMa  Ojavama  MBMLUA M Chdjama  cTpaHa
NpenopyyeHux o1 npousBohaya, xoje he wu3pohjau mnpe
yrpanwe J0CTABHUTH Hal30py Ha 0n00peHse.

[Tywerse komicBa raGHOHA BpIIM Ce MATEpHjaloM KOjH
omoryhiasa MakCHMANHO 3allyHaBaibe HICATHE 3anpeMMHe
Koma y ciojesuma oa 30uM, Npu HeMy ce Mopa BPIIHTH
CTaNHa KOHTPONA MCNYHBEHOCTH, OJHOCHO H3beraBama
ruesfia (wymehHa). Kamen 3a ucnymy mopa 6Gutw
MUHHMAa/HUX THMEH3Hja 120MM, cperber 3pHa oko 190MM
M MakCHManHHX Komana Koju omoryhaeajy npasumny
HCIYHEHOCT Kopnu. PeHo mampaum wcnymasahe ce
KaMeHOM Aumensuja on 100 mo 170MM u cpemmer 3pHa
140mM. KameH 3a HCnyHy MOpa 3a/l0BO/baBATH npornMcate
3aXTEBE JaTe Y MPETXOAHOM CTaBy-rpalleBMHCKM KaMeH 3a
obnarate KOPUTa Y OIHOCY Ha BPEJHOCTH NapaMeTapa Koje
Mopa na 3a10Bo/bu. KameH He cMe OMTH KpT, Tpyo, Nako
JIOMJBME M [OPO3aH, OJHOCHO MOpa Ja 33a[0BOJEM YCIOBE
TpajuocTH y nocTojehium yenosuma kopumhersa.

3a rabuoHcKe KOWIEBE MOry C€ KOPHCTHTH CaMmo
ATECTHPaHH NPOH3BOAK KOJM MCMyHmaBajy cranmapae YHH
3598, BC 1052/1980, YC ®enepan Creumpdmuaruon QQ-
W-461 X, unH eKBHBANICHTHE, 338 KAPAKTEPHCTHKE KHMILE,
oaHocHO oaroeapajyhe 3a nouMHkoBame., Atecre e
u3Bohjay JOCTABHTH HAMZOPY HA 0N0OpEE Mpe HCHOpYKe
Ha rpaguinmiTe. 3a KOWIEBE €& MOXKE KODMCTHTH THI
mpexe 8x10 neGmuHe uue 3MM MMM eKBHBANCHTaH ca
KapakTepucTHKkama Kkoje o0e30elyjy ucto mmm  Gosbe
MOHAIIAKE HCIOYHEHHX Kowmesa noj onrepefieweM. Ceu
KOUWEBH AyKH 01 1.5M Mopajy ce ojayatu aujadparmama y
CKiany ca mpenopykama npoussohaya, Kao M ojauamHMma
HKHLOM KOCO y yrinoeuma kpahux ctpana. 3a peHo manpaue
kopucTuhie ce Mpexa y CKNaly ca MCTHM CTAHIApaMMA y
OIHOCY HA KAPAKTEPHCTHKE NOLMHYAHE JKHLIE, A THI Mpexke
Jje 6x8 unu exBuBaneHTaH, U 1ebmHHE 2, 2MM.

Finished surfaces shall be in accordance with the designed
ones. Allowed variations from designed dimensions for
machine work are + 10 em, and for fine planning = 3 ¢m.

11.7.3.7 Gabion structures

Construction of stabilization thresholds and reno mattress linings

Construction of these thresholds and mattresses shall be
performed on locations anticipated by design along regulation
sector and from crushed stone of dimensions from
specifications given in the item that follows. Stone shall be
placed manually into the prepared gabion boxes without
processing or treatment, and according to dimensions given in
design.

Parallel gabion structures and reno mattresses

Wire cases - gabions shall be delivered in joints and transported
to the construction place in accordance with manufacture’s
recommendations. Cases shall be formed in construction place
and bonded in horizontal layers. Cases of each following layer
shall be bonded mutually and with cases in previous layer in
order to have homogeneous unit which tolerates all anticipated
loadings and deformations., All connections shall be executed
according to details for edge reinforcement and bonding of
sides recommended by the manufacturer, and which, prior to
construction, Contractor shall submit for the Engineer’s
approval.

Filling of gabion cases shall be done by material that allows
maximal filling of perfect volume of case in layers of 30 c¢m.
Constant control of filling shall be carried out in order to avoid
pinholes (voids). Filling stone shall have minimal dimensions
of 120 mm, average grain size of 190 mm and maximal pieces
that allow proper filling of cases. Reno mattresses shall be
filled with stone of dimensions from 100 mm to 170 mm and
average grain size of 140 mm. Filling stone shall fulfill
requirements stated in the previous item — construction stone
for bed lining in respect of required parameter values. Stone
shall not be fragile, rotten, easily breakable or porous which
means that it must fulfill durability requirements in the existing
use conditions.

Only certified products which comply with standards UNI
3598, BS 1052/1980, US Federal Specification QQ-W-461 H,
or equivalent, for wire characteristics and corresponding ones
for galvanizing, shall be used for gabion cases. Prior to delivery
to the Site, the Contractor shall submit certificates for the
approval of Engineer. For cases, type of net 8x10 may be used
with wire thickness of 3 mm or equivalent with characteristics
that provide same or better behavior of filled cases under
loading. All cases longer then 1.5 m shall be reinforced by
diaphragms in accordance with manufacturer’s
recommendations, as well as with wire reinforcements sidelong
in angles of shorter sides. For reno mattresses, net shall be used
in accordance with the same standards for galvanized wire, and
type of net 6x8 or equivalent with thickness of 2.2 mm.
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11.7.4.

11.7.4.1

AITCPHATHBHO  peHO  Majpauuma, wzeohay  moxe
KOPHCTMTH rabHOHCKe KOprie, aiM NpeTXOmHO Mopa
JIOCTABUTH 3aXTEB HAA30PYy HA onoOpee Kako OH ce
MOTBPAMIA CTABHAHOCT M TPAJHOCT KOHCTpYKuMje y
H3MEHCHUM YCIIOBHMA,

Konerpykumja duntpa 3a raéuone u PEHO Maapaue

Moryha je npumena npupoasor Gbunrepckor marepujana
WM FeOTEKCTHIA Y DyHKLM]H duTpa.

CeojcTra reotekcruna Mopajy 6utH cneaeha:

L 0w=03mm Uz= (dw? d.)" (npema EN ISO 12
956)
d]:}.ﬂi =0.2 mm
dy’ =0.005 m
Uz=6.32
Oun/dsy =54
dsu: 0.035 mm

2. Koeduuujent ynpasre somonponyctbusocts K > 1 x
107 m/c

3. Koeduumjent tperwa — rehu on IPaHMIIE CTBapama
NOBPIUK KNH3aka

4. 3aresna uepcroha npema ACTM JI14632 MHHHMYM 450
N

5. Uspcroha Ha uename npema ACTM JI4533 MuHHMYM
180 N

6. Uspcroha Ha npo6oj npema ACTM JI3787 MHHHMYM
180N

7. Muu. waayxerwe npu kupamy 50% npema ACTM
J14632

8. Uspcroha npu npckamy npema ACTM J14632
MubuMyM 1300 kN/m? ( 190 TICH )

Atecte he u3sohay mocrasuth NPOJEKTAHTY M HAI30PHOM
Oprauny Ha 0100peme npe HCTIOPYKE Ha IPATHIMINTE.

11.7.4.2 Ipupoauu duntpn

[lpuponnu duirapexu crojern nedunmucany Cy aHaTu3oM
¢untapa 3a oarosapajyhe nenore KOHCTPYKLHja W JaTH
noceOHUM HjarpamMom y TIPOjEKTY.

As alternative to reno mattresses, the Contractor may use
gabion boxes, but previously he shall submit request for
approval of the Engineer in order to confirm stability and
durability of structure in changed conditions.

Construction of filter for gabions and reno mattresses

It is possible to use natural filter material or geotextile in
function of filter.

Geotextile shall have following characteristics:

I 0%=03mm Uz= (d” do?)"” (according to EN ISO
12 956) :
dig’ = 0.2 mm
ds* =0.005 m
Uz=6.32
Om."dy; =54
dSU =0.035 mm

2. Coefficient of vertical water permeability K > 1 x 10" em/s

3. Friction coefficient — greater than limit of sliding surface
creation

4. Tensile strength according to ASTM D4632 minimum 450
N

5. Splitting strength according to ASTM D4533 minimum
180 N

6. Breaking strength according to ASTM D3787 minimum
180N

7. Min. rupture ductility 50% according to ASTM D4632

8. Cracking strength according to ASTM D4632 minimum
1300 kN/m? ( 190 PSI )

Prior to delivery to the Site, the Contractor shall submit
certificates for the approval of Designer and the Engineer.

11.7.4.2 Natural filters

Natural filter layers are defined by filter analysis for
corresponding parts of structures and they are shown in a
separate diagram in the Design
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12.1. OmnuTte

12.2.

Texumuku ycnosn 3a  wspagy, Habaeky w
NOCTaB/batbe MOJEAHHHX EIEMEHATA CHrHANM3ALM]E,
ofjalmmkeHy Cy Kpo3 IMOjeHHE MNO3MLHME OBMX
panosa.

Hapyuupame enemeHara curHanu3alije Bpiuy ce Ha
ocHoBY cneundukalmnja y NpojekTy M y ckiamy ca
OBHMM TEXHHYKHM YCIOBHMA.

M3pana nojenMHux efneMeHaTa BPLIH CE& HA OCHOBY
CPIl crampapna, OIHOCHO HOETA/BHHX LpTEAKa Yy
NpojekTy My CKIagy ca OBHM TeXHHUKHM
YCIOBUMA,

[locTapmame, ofHOCHO u3BOljewE  NOjeAMHMX
€/IEMEHATA CHrHaNu3alMje BPIIH CE HA OCHOBY
CHTYalMOHHX [UIAHOBA, NOMpPEYHUX npoduia u
JIPYIHX LPTEKAa Y MPOJjEKTY, KA0 M HA OCHOBY
[lpapunuuka o caoOpahajuuM  3HakoBMMa u
JYTOC/IOBEHCKHM CTAHAAPAMMA H Y CKJady ca OBHM
TEXHHUYKHM YCIOBUMA.

Cranpapauu caobpahajuu 3HAKOBH

1.1 Benuuune 1: Tpoyrnacty 120 M, oxpyram 90

uM, JonyHeke tabne 120 ca 35

1.2 Benuuune 2: Tpoyraacta 90 1M, okpyrau 60 oM,

a)

b)

c)

d)

e)

npomyHcke Tabne 60 ca 35

Cranpapauu 3Hakoed ce y cBemy u3palyjy npema
AetabHuM uptexkuMa vy CPIT cranmapauma, noa
Ha3MBOM, ImmdpoM M ca  M3MeAOM  npema
IMpaBunnuky o caobpahajuum 3HAKOBHMA
CPIIC.3.C2 on 6p. 301 no 309 «Cnymbenn nmct
PC» 6p. 15/04.

OcHopa caoGpahajHor 3uaka je Oene Goje npema
[IpasunHuky o caobpahajHuM 3HAaKOBMMA Ha OyTY
(«CnyxOenn muet PCyn, 6p.3/2002 o 01.2004).

Marepujan 3a uspany ocHose caoOpahajuor 3uaka
mopa Outn perpopedriektyjyhinx ocobuna knace II
(high intensity) Ha permonamuom myty P-251a ma
marucrpatHom nyty M-22 je knace III(diamond
grade).

lMonehuna 3maka, ykpyqyjyhu esentyana ojayama
Ka0 M CBE eNneMeHTe 3a npuusphupate, Mopa Gutu
samTHheHa 00jOM 07 BEIUTAYKMX CMONA, Y TAMHO -
cuBOM TOHY. Ha nonehunu 3naka u y mparehoj
JOKymeHTauuju Tpeba Ja ce u3ppiuM oarosapajyhe
obeneskapame a npema CPITC 3.C2.300 tauka 7 u
sawTHeHa CPEACTBOM OTNOPHMM Ha aTMoc(epcke
yTHuaje.

Tokom TpaHcnopta, caobpahajHu 3Hauu Mopajy OutH
obe3behenn  on  owrehewa. [lpe  yrpanme
(nocTap/maa) HA TEPEHY HCIPABHOCT 3HAKOBA Ce
MOpa KOHCTATOBATH On CTpaHe HaI3OpPHOr opraHa.
3HauM MOpajy Oa HCOyHe 3axTeBe Y [Ormeay
OTMOPHOCTH HA MEXaHHYKE YTHHAje W Ja nocne
Jenoparka Ha HHX, He Johe 10 pazapama H
camooBMjama npuyepiheHnx aenosa.

12:1.

122

General

Technical conditions for production, supply and
erection of certain marking clements are described
through individual items of these works.

Ordering of marking elements shall be based on
specifications provided for in the Design and in
accordance with these Technical Specifications.

Execution of individual elements shall be based on SRP
norms and detailed drawings from the Design
respectively and in accordance with these Technical
Specifications.

Positioning and executing of individual marking
clements respectively shall be based on the layout
plans, cross sections and other drawings in the Design,
as well as on the Work Rules on Traffic Signs and
Yugoslav norms and in accordance with these
Technical Specifications..

Standard traffic signs

1.1 Size l: Triangular 120 cm, round 90 cm,
additional boards 120 x 35

1.2 Size 2: Triangular 90 cm, round 60 cm,
supplementary boards size 60 x 35

a) Standard traffic signs are in all respects executed per
the detailed drawings provided for by SRP norms,
under the name, code and appearance per the Work
Rules on Traffic Signs SRPS.Z.S.2 from no.301
through 309 “Official Gazette of the RS™ no. 15/04.

b) Traffic sign background shall be white per the Work
Rules on Road Traffic Signs (“Official Gazette of the
RS”, no. 3/2002 dated 01.2004).

c) Material for the traffic sign base/background shall
have retro-reflecting features, class HI (high
intensity) for the principal/country roads R-251 and
for the trunk roads M-22 shall be of class III
(diamond grade).

d) Traffic sign back side including possible
reinforcements and all fixing elements shall be
protected by artificial resins-based paint in dark-gray
shade. Back side of the traffic sign, as well as its
supporting documents shall be adequately marked per
SRPSZ.52.300 item 7 and protected by weather-proof
ing agent/coat.

€) Traffic signs shall be protected against damage
during transportation. Prior to their erection/building-
in on the spot, the Engineer shall confirm that they
are in order. The traffic signs have to fulfill
requirements in respect of their resistance to
mechanical effects and show no signs of destruction
or self-separation of fixed parts, after having been
exposed to mechanical effects.
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f) Tloctap/menn 3HakoBH Mopajy Outu obesbelenn on
OKpETamka H CMHLIAH:4.

g) 3nauM ce MOCTaBRkBAjy TaKO Ja HHXOBA paBaH
OJICTYNa of Xopu3oHTane 3a 3 g0 5° y mome o
HOpMaANe Ha Ocy MyTa.

h) Ilonoxkaj 3naka y monpeunom npodmay oapehen je
npojeKToM. YKOIHKO ce TOKoM u3Bobema pazosa Ha
HEKOj MHKDO/IOKALMJM ~ YCTAHOBH notpeba 3a
NIPOMEHOM MOMOKAja 3HAKA OHA ce Mopa moceOHO
C€BUIEHTHPATH Y  TMPOjeKTHO]  JOKYMEHTALMjH
(npojexkat  W3BeleHOr  CTama).  YCIOBH 32
NOCTaB/bakke 3HAKA — nonoacaj 3HAKA ¥ nonpeyHoM
npoduy aat je y npunory Jleramsa,

i) Tlpomssohay Mopa rapaHTOBATH HEMPOMEHJHHB
KBAIMTET 3HaKa HajMawe 5 roguHa oOJ JaHa
MOCTaR/baka, Kako O ce wu3berna HHTEH3MBHA
periekcuja M cMamHO KOHTpacT cumMO0/a 3HAKa M
No3ajiiHe KOja j& OCBET/bEHA.

j) Y ueny crannapamor caofpahajHor 3Haka ykeydeHa
Jj€ MCTOpyKa W JIONpeMa [10 MECTA MOCTAaB/bakha, CBU
€NEMEHTH 3a npuusplulinBame Ha Hocay (Mojauarse,
33ABPTH:H, MAHMAKETHE H JIp.), KA0 H MOHTKA 3HAKA HA
yrpaljeHH Hocau.

k) Kourpona xeanutera: npouseoljay Mopa mocegoparu
4TECT 34 CBE MaTepHjalle KOjH C& KOPHCTC NPHIHKOM
u3pane  craHpapaHux  caoOpahajHMX — 3HaKoBa.
Konrtpona ksanutera ce obag/ba y ckiagy ca
CPIIC.3.C2.300 u cxonoHo onobpewy HamzopHOr
oprasxa.

I) TIlpomssohau je myxaH na wa monehuHM 3Haka
ucnume  wndpy 3Haka no  TlpaBuaHuky o
caofpahajuaM  3HaKOBMMA, ca  EBEHTYATHHM
canpxajeM (OpojuaHuM HIM HATIHCHHM) ¥ 3arpaju;
YKOMHKO CE 3HAK CTAB/bA Y HEMPOBHIHH OMOT,
00aBe3a BajH U 3a OMOT.

m) bpoj yrpahenux caoOpahajuux 3makoBa ce
CBMACHTHPA Kpo3 rpaljeBHHCKY KIHIY —Tipema
noroadenoj cneuMpukauujn. Inahia ce 1 xkoman
yrpahesor caoOpahajHor 3HaKa npema
cneuudukaijy u3 rpaljeBUHCKE KIBHIE Kako To
0m00pY  HaI30PHM OpraH M npeMa  noroadeHoj
NojeIMHAYHO] LHEHH.

Ocranu  crawpapau  kopumwheHw 3@ cTaHjgapiHe
caobpahajHe 3HaKoRe:

CPIIC.3.C2.300 CaobpahajHi 3HAKOBH Ha NYTERMMA —
TexXHHYKH YCTOBH

CPIIC 3.C2.300 HAupH4M4HO MHCMO HOPMAJIHE UIMPHHE
3a caoOpahajHe 3Hakose — O0nMK U BeTM4YMHE

Cea ucrnuTHBama Mopajy na ce ofaBe Ha MOTNYHO
33J10BOJECTRBO HAI30PHOr OpraHa, a HBHX0BH pe3yiaTaTu
MOJHECY HAI30PHOM OPTraHy Ha 0/I00peH:e.

f) Positioned traffic signs shall be secured from turning
and shearing.

g) Traffic signs are erected in a manner that allows for
deviation of their plane for 3 to 5° to the field from
the normal to the road axis.

h) The position of the traffic sign in the cross section is
determined by the Design. If during the execution of
works on some micro-location a need arises to change
sign position, it shall be specially recorded in the
design documentation (as built drawings). The
conditions for the erection of traffic sign — position of
traffic sign in the cross section are provided for in the
Detail enclosure.

i)  The manufacturer shall warrantee for sign unchanged
quality for at least § years from the date of erection,
as to avoid extensive reflection and reduction of
contrast between the sign symbol and the illuminated
background.

j) The price of standard traffic sign shall include
delivery and transportation to the place of sign
erection, all fixing elements for the support
(reinforcement, bolts, packings and other), as well as
sign mounting to the built-in post.

k) Quality control: manufacturer shall possess attest for
all materials used for manufacturing of standard
traffic signs. Quality control shall be performed in
accordance with the norm SRPS.Z.C2.300. and
subject to the approval of the Engineer.

1) The manufacturer shall be obliged to put the code on
the back side of the traffic sign, according to the
Work Rules on Traffic Signs, together with the
contents either numerical or textual in brackets; if the
sign is packed in non-transparent wrapping, than the
same shall be applied also to the wrapping.

m) Number of erected traffic signs shall be recorded
through Measurement Book per offered specification.
The payment shall be made per piece of erected
traffic sign in accordance with the specification from
the Measurement Book and as approved by the
Engineer and offered unit price .

Other norms that are used for traffic signs:

SRPS.7.52.300 Road traffic signs — Technical conditions

SRPS.Z.82.300 Cyrillic alphabet of normal width for
traffic signs — Form and size

All tests shall be completed to the full satisfaction of the
Engineer and all test results shall be submitted for the
approval of the Engineer.
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12.3. [lyrokasue Tabie

12.3.1

3nakoeH Bohersa U CIEUHjATHH 3HAKOBH

a)

b)

c)

d)

€)

g)

3uaxoBu poljera 1 cneuujanam caobpahajuu 3HaKOBH
uzpaljyjy ce npema LpTeRUMAa Y NIPOJEKTY.

3HakoBH BODE:a U CNELMjanHN 3HAKOBH ce n3pahyjy
OJl MaTepujala M HAa HAYMH [PONHCAHHM Y
CPIIC.3.C2.300 (TexHH4YKM YCIOBH - OMIITH 3aXTEBU
3@ M3pamy H UCIHTHBAE).

Tabne 3snakoBa Befiux JMMeH3Mja MOpajy HMaTH
oarosapajyha ojauama (ykpyhema).

OBu 3HAKOBM CE NOCTAB/BAJY HA HOCAYe KOju ce

cacToje  OJL JeAHOr WIH  BHINE  [APANETHUX
BCPTHKAIHMX ~ HOCAMa WAM  HA  CHCLHjATHHM
KOHCTpPYKLMjaMa.

IMocTaBmenn 3HakoBu Mopajy OuTH 00e3behenu ox
OKPETaHa H CMHULAA.

Tabne 3HakoBa MOpajy Ja HCHYHE 3aXTEBe Y MOrIeLy
OTNOPHOCTH Ha MEXaHH4YKe YTHLAje W Ja nocie
Jenoarma Ha wuX, nponucanux CPIIC-om, He nohe
o0 pazapawa M caMooiBMjamka npuuspihienux
nenosa. KpanuTeT marepujana ojl KOjHX je M3BeIeH
3HaK MOpa [Ja HCNyHaBa HCTEe YCIOBE Kao 3a
cravjapase 3nake. [powssoliau mopa rapantoBari
OTNOPHOCT HAa YyAap BeTpa M HEMPOMEHHBOCT
KBAIMTETA HAjMakhe Ha 5 rofIMHAa.

O6pauyn 1 niaharse BpIIK ce MO M” BeJIMUMHE 3HAKA,
MOHTHpaHOr M yrpafleHOr Ha TepeHy, VKEY4yjyhu
M3pajly 3HAKa M KOMIUIETHE KOHCTPYKIWjE, J0npemy
0 MECTa Yrpajwe, HCKOIl pyna 3a TeMeke, uipaay
TEMEJba W YIpajby HOCaua y TEMEJbE, 3aTpIaBaibe,
HaOujame MW IUlaHHpame OaHKHHE M CXOJHO
0/100persy HaI30PHOT OpraHa,

V ueny Tabne 3HaKa yk/byueHa je nHabaBka, Henopyka
H JonpemMa o MecTa NOCTaR/balka, CBH CIIEMEHTH 3a
npuyBpmhuBame, Hocauu (KOHCTPYKIMjA) Kao u
MOHT@KA Tabne Ha npeasuheHy KOHCTPYKuMjy. ¥
HABCJEHY LEHY YK/BYYEHA jeé M MCHOpPYKA HA MECTO
yIpajiie, TPHIpEMY TepeHa M M3paay TeMesba,
npubop 3a MNOBe3MBakE MOjEIMHUX eleMeHaTta,
NOCTaB/bak-C W HHUBENHpAE, 3aTplaBame pyna,
uabujare ¥ nnaHupame OaHKMHE, Kao M IlcHA
3anTHBava MpoOTHB KHIIC Kao H KOHTpOIa KBaIUTETa
ynotpef/beHUX MaTepHjaia, ¢ THM 1a ce 0fpauyH
CIpOBOJAM HA OCHOBY NoBpiinHe caoOpahajHor 3Haka
KOJH CE€ MOCTaB/ha HAa OBY BPCTY Hocaya. Y ueHy
3HaKa BOhCHa MM CHELMjanHOr 3HAKA YK/BYYEHA je
L¢HA HOCA4ya, CBH €EMEHTH 3a npwmpmhnna.me Ha
HOCa4, HCIIOPYKa 3HaKa M HOcava, Jonpema Jo Mecrta
yrpaamwe, ofpajga Tha W H3pajga  TEMelsa,
npmspmﬁunama HOCa4a Ha TEMEB H
npuyBpmhuBaka 3HAKA HA HOCAY K30 W KOHTpoOIa
kBanuTera npema CPIIC 3. C2.300.

Ocranu craunapau kopuinheru 3a 3uakose Boljera
caobpahaja:

CPIIC .Y.C4.201 JlatHHH4HO MHCMO HOPMATHE IHPUHE
3a caoOpahajne 3nakoBe — OONHK 0 BeMUUHE

12.3

12.3.1

Direction Boards

Direction signs and special signs

a)

b) Direction

<)

d)

€)

g)

Direction signs and special traffic signs are executed
per the drawings from the Design.

signs and special traffic signs are
manufactured of the materials and in the manner as
stipulated by SRPS.Z.C2.300 (Technical Conditions —
general conditions for execution and
examination/testing).

Sign boards of larger sizes shall have adequate
reinforcements (stiffener plate).

These signs are placed on supports, which consist of a
single or several parallel vertical supports, or on
special structures.

Positioned traffic signs shall be secured from turning
and shearing.

The traffic signs boards have to fulfill requirements in
respect of their resistance to mechanical effects, as
stipulated by SRPS and show no sign of destruction
or self-separation of fixed parts, after having been
exposed to mechanical effects. The quality of
materials used for sign manufacturing shall fulfill the
same conditions as for standard signs. The
manufacturer shall warrantee for sign unchanged
quality for at least 5 years.

Calculation and payment shall be made per m2 of
sign size, mounted and positioned on site, including
execution of sign and complete structure, delivery to
the spot of sign positioning, excavation of holes for
foundations, execution of foundations and placement
of supports into foundations, shoulder backfilling,
compacting and leveling and subject to the approval
of the Engineer.

The price for sign board shall include supply,
delivery and transportation to the positioning spot, all
fixing elements, supports (structure), as well as
erection of board onto anticipated structure. The
above stated price shall also include delivery to spot
of placement, preliminary works on the terrain and
execution of foundations, tool kits for connecting
certain elements, board placing and leveling,
backfilling of holes, shoulder compacting and
leveling, as well as the price of rain seal, and the
quality control of used materials provided that the
calculation is based on the area of the traffic sign
which is mounted onto this type of support. The price
of directional sign or special sign shall include: price
for the support, all elements to be fixed onto support,
as well as delivery of both sign and support, their
transportation to the spot of placement, soil treatment
and execution of foundation, fixing support for the
foundation and fixing the traffic sign onto support as
well as quality control per SRPSZ.C2 300,

Other norms that are used for traffic signs:

SRPS.U.C4.201 Latin alphabet of normal width for

traffic signs — Form and sizes
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12.4.

12.4.1

CPIIC ¥.C4.203 iMpHYHYHO MHCMO HOPMAJIHE IIHPHHE
3a caoOpahajHe 3Hakope — OO/NMK M BENHYHHE

CPIIC 3.C2.313 3naxoBn obaBemrTewa 3a Boheme
caobpahiaja y 30HH pacKpCHHIIE

CPIIC 3.C2.314 Tlyrokasu ¥ nyrokasse tadne — OGnuK u
Mepe

CPIIC 3.C2.316 Tlorepaa npasua — Obnux 1 Mepe

CPIIC 3.C2.316/1 Ilotepna npaeua — OBnuk ¥ Mepe —
H3mene u gonyHe

CPIIC 3.C2.317 3naxosu obasewrTewa — PackpcHuna —
I'padnuko npeacTaB/bame

CPIIC 3.C2.321 3nakopd obasemwTewa — Hasus
HacesbeHor Mecta — ['paduuko npencrasrbame

CPIIC 3.C2.330 boje 3a caofpahajue 3nakose

Cpa ucnuTHpama Mopajy Ja ce ofase Ha NOTHYHO
3a/10BOJbCTBO HAN3OPHOT OPraHa, a HMXOBH PE3yNTaTH
NOAHECY HAZIOPHOM OPraHy Ha oJo0perke.

Hocauu

C1y6HHM LEBHH HOCAUH

a) CrybHM UeBHH Hocayd M3pabhyjy ce oa uenwuHe
BYYEHE LIEBH JEIHONMYHOr rpeceka M aebibuHe,
3aBHCHO 01 Opoja M BPCTE 3HAKA KOJH CE MOCTaBbajy
Ha Hocay, IUTO je Ha3sHAueHO Y cneuMdHkauujama
HOCAYa ¥ NpOjeKTy.

b) Hocauu mopajy GHTH NpopaYyHATH W NpeMa AEjCTBY
BETPA Y 30HHM ¥ KOjOj C& Hala3u MyT HA KOME CE 3HAK
nocTaBba.

¢) Hocaun wMopajy ©OuTH 3awTuheHH o1 Koposuje
3aIITHTHOM  00jOM O]  BEINTAYKMX CMOJA  HIIH
nnactHpuumparmem 0e3 0ojera, Y TAMHOCHBOM TOHY.

d) Ca ropme crpade ctyd mopa Outn 3amrTehieH o
KHILIE, Tj. 3aTBOPEH MIACTHYHHM YCIIOM MY 3aBapeH,

e) Cau MeTanHu JCNOBH HOcaya caoOpahajHuX 3HAKOBA
M KOHTDYKLHMJAa HOcaya mOpHKazaHux T1abnu o
eneMeHara 3a MoHTaKy Tpeba Jja ce 3amTHTE
LUMHKAKEM IO TOMIOM MOCTYNKY ca JAeO/EHHOM
uuuka on 60 wmuxpona. Hocaun wmopajy Oute
sawTHieHH O KOpO3Wje 3amwTHUTHOM OojoM o
BEIITAYKHX CMOJIA WIM ruacTHduuppamkem Oe3
Gojera, ¥y TAMHOCHBOM TOHY.

f) JennocTybnu ueBHH Hocau Mopa OuTH 00e3beheH on
OKpeTaka NpeyKkamMa y TeMesby.

g) Crybosn ce nocrapbajy y OETOHCKE TeMembe,
npecdabprKoBaHe WK U3HBEHE HA THLLY MECTA,

h) JlumeHsmnje TeMersa Mopajy OuTH oapelieHe M npema
JIgjCTRY BeTpa, 003UPOM Ha BeNMYMHY K Opoj 3HAKOBA
Ha Hocauy.

12.4

12.4.1

SRPS U.C4.203 Cyrillic alphabet of normal width for
traffic signs — Form and sizes

SRPS Z.52.313 Information signs for traffic guidance in
the intersection zone

SRPS Z.S2.314 Direction signs and direction boards—
Form and sizes

SRPS 7.82.316 Direction confirmation — Form and sizes

SRPS Z.52.316/1 Direction confirmation — Form and
sizes-Amendments and supplements

SRPS Z.82.317 Information signs — Intersection -
Graphic presentation

SRPS 7.82.321 Information signs — Name of settlement-
Graphic presentation

SRPS 7.52.330 Paint for traffic signs

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

Supports

Pedestal tubular supports

a) Pedestal tubular supports are manufactured of steel
drawn pipe of uniform section and thickness,
depending on the number and type of signs to be
mounted on the support, which is stated in the
specifications for the supports.

b) The calculations for supports shall be made in
accordance with wind effects in the zone of the road
where the sign is mounted.

¢) The supports have to be protected against corrosion
by artificial resin-based paint or to be plasticized,
without painting, in dark-gray shade.

d) Upper side of the support shall be rain-protected, that
is closed by plastic cork or welded.

e) All metal parts of the traffic sign supports and
support structures for the shown boards and mounting
elements shall be zinc-coated under hot procedure
with zinc coat 60 microns . The supports shall be
protected against corrosion by artificial resins-based
paint or plasticized, without painting, in dark gray
shade.

f) Single pedestal tubular support shall be secured from
turning by means of staves in the foundation.

g) Pedestals are placed into, either prefrabricated or cast
in-situ concrete foundations.

h) Foundation sizes shall also be determined taking into
account wind effects taking into account the size and
the number of signs mounted on the support.



Jasno npeaysehe . Ilyresu Cponje”
TexHH4YKH YCIOBH
Tornan/ee 12: Caobpahajue curnanusaumnje u caoGpahajue onpeme

%4 on

385

Public Enterprise - Roads of Serbia
Technical Specifications

Section 12: Traffic Markings and Traffic Equipment

1242,

i)

JHyxuna (BucuHa) Hocaua ce oapeljyje w3 aertama
MOMoYaja 3HaKa, a IpeMa BeHYHHH M Opojy 3HaKa Ha
WBHMa, moTpebHe aybuHe Temeska W u3abpaHor
HayuHa mpudepmhMBaka 3HAKOBA Ha  HOcad.
IMpoayxewe, onHocHo ckpahewe 300r KocHHe
TepeHa, YCTAHOB/bABA NPOoM3Bohau HA TepeHy WM u3
NpOjeKTa.

Y ueHy HOocaua YK/BYYEHA je MCMOpYKa Ha MeCTo
yrpaasme, MNpunpeMa TEpeHa W M3paja Temesba,
NoCTaB/bake, Kao W ueHa npubopa 3a Bese uimely
eleMeHaTa Hocaya.

PemerkacTu Hoca4umn

a)

b)

c)

d)

Pemerkactu nocaun wmspafjyjy ce 3a caobpahajne
3HakoBe — Tabne Boljera 4YHja YKYNHa MOBPIIMHA
npenaasu 3m2, :

Pemerkacty HOcaud M HOCAYM  CHELMjaTHE
KOHCTPYKUMje (MOPTAmHH HOCa4YM) TPOJEKTYjy c& H
u3Bofe mnoceOHO, MpeMa 3HAKY KOjH HoOce, a No
OCHOBHHUM Mepama aatuMm y caobpahajHoMm npojekry.
Bpoj BEPTHKATHWX HOCa4ya M HHMXOBA BHCHHA,
onpeliyje ce mnpopadyHOM MpemMa IMMeH3MjaMa
oarosapajyher 3Haka, npu ueMy ce MoOpa Y3€TH Yy
0031p M nonoxkaj 3Haka y MOmpedHoM npoduay Ha
JIATO] NOKALMjH, NpEMa NPHIKEHO] CKHLK Kao M
JIjCTBO BETpa Ha MOBPINMHY oaroeapajyher 3Haxa.

H3pahenn ¢y oa dvenuunumx OellaBHEX —LEBH
KOHCTaHTHOr  npeceka, mehycobHo  cnojeHux
MOHT@HKHUM elEMEHTHMA b PEILETKACTY

xkoHeTpykumjy. Ca ropme cTpaHe cTyd Mopa OHTH
sawrtufied 01 KHILE, Tj. 3aTBOPEH NNacTHYHHM HEIoM
unu 3amaped. Tabne 3Wakopa BehWX JMMeH3uja
Mopajy umard oaropapajyha ojauama (yxpyhema)
Koja 00e30elyjy KOMIAKTHOCT HMXOBE MOBPIIHHE
(nmMua 3Haxkora). 3Hak ce mo npasuny yuspmhyje
NMpeKo OBaKBMX e€leMcHata Ha nocefHO H3BeleH
Hocay. [Ipousrofhau Mopa rapaHTOBaTH OTNOPHOCT Ha
yaap Berpa ueie koHcrpykuuje. Hocaun mopajy 6utu
NpopaYyHaTH M MpeMa JEjCTBY BETPA Y 30HH Y KOjoj
¢e Hanasu caoOpahajHula Ha KOjoj CE 3HAK MOCTAB/bA,

Hocaun pemerkacte KOHCTPYKIMjE MOCTaB/BaAjy ce ¥
feroncke Temerse MBE 30, npedabdpukopaHe win
H3/IMBEHE Ha JIMILY MEeCTa, M OCHMIYpaBajy Nnpedxama,
WM Ce 3aBapyjy 3a YKOMaHe 4YeNH4He XOPH3OHTANHE
miove  (crone). JlumeHiuje TeMmesba, OJHOCHO
YeNMYHHUX CTOMNA, KA0 U AyOHHA HHXOBOT YKONABaka,
Mopajy 6uTH oapeljeHe mpemMa BPCTH KOHCTPYKIMjE W
npeMa JgjCTRY BETpa Ha [aToj JIOKALMjM 3HAKA,
of3upoM Ha BenuuMHY M Opoj 3HaKoBa Ha HOcawy
(0buyHO npema craHnapay npowsBolhaua 3HAKOBA).
EBeHTYya/lHO mpojyikewe BePTHKATHHX HOCAva,
OIHOCHO cKpafiewe HCTHX 300r KOCHHE TepeHa Wi
HEKOT Jpyror pasiora, yCTaHOB/kasa H3Bohau Ha
nuny Mecta M ofe3dehyje noTpeGHY M3MeHY
NpojeKTHe JOKYMEHTaUM]e 01 nmpou3eohaua 3HaKoBA.

CBH  elleMEHTH  KOHCTPYKUMje  Mopajy  Ourtm
sawTuiienn o1 Kopo3rje 60joM HAHETOM MAIIHHCKHM
nyTem 0e3 HAKHAMHOr py4HOr 6ojerha OTMOPHOM Ha
atMoc(epcke yTHLAje ¥ TAMHOCHBOM TOHY, WM
naacTHhHUMpPaEM, ¥ TAMHO - CHBOM TOHY

1242

i)

Support length (height) shall be determined from the
sign position detail in accordance with the sign size
and number of signs to be mounted on it, required
foundation depth and selected method of fixing signs
onto support. Support’s extension or shortening, due
to the slope of the terrain, shall be determined by the
manufacturer on the site, or by the Design.

The price of the support shall include delivery to the
spot of mounting, preliminary works on the terrain
and execution of foundation, placement of support, as
well as the price for the set for connections between
support elements.

Braced girders/supports

a)

b)

<)

d)

Braced girders are manufactured for traffic signs —
direction boards with their overall area exceeding
3m2.

Braced girders and special structure supports (portal
supports) are designed and executed specially, per
sign they have mounted on and per the basic
measures provided for by the traffic design. The
number of vertical supports and their height are
determined by calculation based on sizes of the
relevant sign, but also the sign position in the cross
section on the given location, per attached drawing,
shall be taken into account, as well as the wind
effects on the surface of the relevant sign. They are
made of seamless steel pipes of constant section,
inter-connected by portable elements into the braced
structure. The upper side of the support shall be rain
protected, that is closed by plastic cork or welded.
Larger-size sign boards shall have adequate
reinforcements  (stiffener plates) that secure
compactness of sign area (sign face). The sign is
generally fastened to specially executed support by
these elements. The manufacturer shall warrantee
wind-resistance of overall structure. The calculation
for supports shall be also based on the wind effects in
the road zone where in the sign is to be erected.

Braced girders are placed into concrete foundations
concrete class 30, either prefabricated or cast in-situ,
and secured by staves, or welded to dug-in steel
horizontal slabs (footing). The sizes of foundations
and steel footings respectively, as well as the dug
depth, shall be determined in accordance with the
type of structure and wind effects on the given sign
location, taking into account the size and number of
signs mounted onto support (generally, in accordance
with the sign manufacturer norm). Possible extension
of vertical supports and their shortening due to the
slope of the terrain, or any other reason, shall be
stated by the Contractor on the spot and shall ensure
that corresponding change of design documentation
has been made by the manufacturer of traffic signs.

All structure elements shall be protected against
corrosion by machine-applied coat of paint resistant
to atmospheric effects in dark gray shade, without
additional manual painting, or plasticized also in dark
eray shade.
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12.4.3. Tlopranuu Hoca4yu

[lopTanHn Hocau je moceGHO KOHCTpyHCaH paM YelH4He
KOHCTpYKuMje. KOHCTpyKuMja mopranHor Hocaya ce
nocebHo npopauyHara oG2MpoM Ha JEjCTBO BeTpa, a
npema Opojy M BeIMYMHK Tabnu Koje ce NocTaBmbajy Ha
KOHCTpYKUMjy. [TopTanuu Hocay ce nocrasssa Ha nocedan
TEME/L NPCKO AHKEPHUX CTOMAa H 3aBPTHCBA YIIHBCHHX Y
bera. Temesb He CMe Ha/IBHINABATH GaHKHHY.

[opranan Hocaun mopajy 6utn 3amruhenn oa koposuje
3aIUTHTHOM GOjOM OJ BEWITAYKHX CMOJIA ¥ TAMHOCHBOM
TOHY HJIH 3al0THTOM LHHHKAMLEM,

[lpoussohay Mopa rmoceIOBaTH CTATHYKKH MpOpauyH
nopTana M Teme/ba cTyOOBA KA0 M ATeCT 3a MarepHjale
KOjH C& KOPHCTE NPHIMKOM M3DA/e M YIPa/ihe NOPTATHHX
HOcaya.

Cpa ucnuTuBama Mopajy a ce ofase Ha MOTAYHO
3a10BO/BCTBO HAI30PHOr OPraHa, a HHXOBH DPE3yNTaTh
MOJIHECY HAN3O0PHOM OpraHy Ha omo0pemse.

Llena nopranuux Hocaua 00yXBaTa HCIIOPYKY M JOBO3 Ha
MECTO YIpaje, MPUNpeMy TEpeHa M W3pamy Temesba,
u3pajgy M yrpaimy aHkepa ca HaBojuma, npubop 3a
NOBE3HBAME TMOJEMHHUX e/IEMEHAaTa, [OCTaB/balbe |
HHBEMpathe, 3aTPIABake pyna, Habujame W [IaHHpakLe
0aHKMHE., KA0 W KOHTIPOJY KBAITHTETA YNOTpeO/heHuX
marepujana. ObpauyH u nnahame NOpTATHUX HOCaya ce
BpLIH MPEMa KOMajly KOHCTpYKLMje yrpaljeHe Ha TepeHy,
yKbY4yjyhH U nocTaBmamke 3HaKOBa Ha MOPTATHH HOCAY
CXOJIHO 0/100pery HaJ30PHOI OpraHa.

12.5. XopusoHTanHa curHanu3anmja

OsHake Ha KOMOBO3Y CHYKE 33 O3HAYaBame Jena
KonoBosa oJpehenux 3a caobpahaj u3 cynporHuX
cMeposa, caoOpahajHMX Tpaka MIM JIENOBa KOJORO3a
pesepeucanux 3a caodpahaj ozpehenmx kareropuja
MOTOPHHX BO3WIA, MBHLIA KONOBO33, O3HAYaBaHke MecTa
Ha KOMOBO3Y 32 3ayCTaB/bame, OJHOCHO [apKupaibe
BO3HIA W MECTA HA KOjUMA CE€ Y4eCHHMUM y caobpahajy
Mopajy npuapxasaty oapeliennx obasesa u 3abpaua.

12.5.1. Vanyxue o3nake - CPIIC ¥V.C4.221 no 224
12.5.1.1 Pazpenue nuuuje CPIIC V.C4.222
12.5.1.2 Meuune nuunje CPIIC V.C4.222

12.5.1.3 JInnuje somme CPIIC ¥.C4.223

12.5.2. Tlonpeune o3Hake - CPIIC V.C4.226

12.5.2.1 Kocxuuu 1 rpannunnum CPIIC Y.C4.226

12.4.3  Portal supports

Portal support is specially constructed steel structure
frame. Portal support structure shall be separately
calculated according to the number and size of boards that
are to be mounted on the structure, taking into account
the wind effects. Portal support shall be placed on special
foundation over anchor footings and sank-in anchor bolts.
The foundation shall not sail over shoulder.

Portal supports shall be protected against corrosion by
protection coat of artificial resins based paint in dark gray
shade or by galvanizing/zinc coating.

The manufacturer shall possess statistic calculation for
both portal and foundations, as well as attests for the
materials that have been used in execution and placement
of portal supports.

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

The price for portal supports shall include their delivery
and transportation to the spot of placement, preliminary
works on the terrain and execution of foundations,
execution and building in of anchors with threads, set for
connecting individual elements, placing and leveling,
backfilling of holes, shoulder compacting and
leveling/planning, as well as quality control of used
materials. Calculation and payment of portal supports
shall be made per piece of built-in structure on site,
including sign mounting onto portal supports subject to
the approval of the Engineer.

12.5 Road markings

Pavement markings serve to mark the part of pavement
designated for traffic from the opposite directions, traffic
lanes or parts of pavement reserved for the traffic of
certain categories of motor vehicles, pavement edges,
marking the spots on pavement reserved for stopping and
parking of motor vehicles respectively on the spots where
traffic participants have to observe certain orders and
bans.

12.5.1 Longitudinal markings — SRPS U.S4.221 through 224
12.5.1.1 Centre line - SRPS U.54.222

12.5.1.2 Curb marking/edge line — SRPS U.S4.222

12.5.1.3 Guiding lines — SRPS U.54.223

12.52 Road markings across carriageway — SRPS U.54.226

12.5.2.1 Sprags/stays and stop beads — SRPS U.S4.226
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12,53 Ocrane o3Hake - CPIIC ¥.C4.229 o 230

12.5.3.1 Crpenuue CPIIC V.C4.229

12.5.3.2 Tloma 3a ycmepasarse caoBpahaja CPIIC V.C4.230

12.5.4. Hzpohemwe

a)

b)

c)

d)

€)

g

h)

i)

M3polietbe XOPHM3OHTANHE CHrHANM3ALMjE BPIIM ce
npeMa  cuTyauujaMma y  TpOjeKTY,  JETAJbHHM
LUPTEXNMA HA CHTyaudjama H NOCEOHUM JeTa/bHUM
THIICKHM LIPpTCHKHMA.

[upune, Ooje u putam npekuma gath cy Ha
LUPTEHHMA Y NPOJEKTY.

Lene panosa Ha ussohewy  XopusoHTatne
CHrHanusauxje odpauyHasajy ce mo M’ W3BemeHe
O3HaKe HAa MOBPIUMHM M ON0OpPeHe o1 cTpaHe
HaJ3OpHOT oprana. Llena olyxeara pasmepasame Ha
Tepeny, yninheme KONOR03a M HAHOLIEHE.

OsHake XOpU3OHTANHE CHrHANM3ALME MOPajy GuTH
aebenocnojue M ofenexapajy ce Oenom Bojom.
H3senene 03HaKe Tpeba na MoceTyjy
perpopednexcujy oa mus. 150med/lux/m?,

Ksanuter n3BeleHHX 03HaKa Ha Tepeny Mopa GuTH
BepU(MKOBAH M TOTBPheH Ha ONMMUTHO] JEOHMLM
CX0HO onoGpeity HanzopHor oprama. ¥ ciyuajy a
CE YCTAaHOBM Ja je HakoH u3Bohema pajiora Bume O
10% noBpmuue 03Haka ca NeOLHHOM ClI0ja MamoM
Ol MMHMMaTHO yTBphene(>2.0MM), ¢n0j ce Mopa
NOHOBO HAHCTH KaKO TO HAMOMKH Ha/130pHH opras.

I'apanThu pok Ha TpajHy cHrHanM3almMjy M3HOCH aBe
TOJIMHE.

Hsmena yrephennx ofnmka o3Haka Ha KOJIOBO3Y
npema  CPIIC  crammapiuma, ka0 mro  cy
neopmaituje 03HaKa, HETAUHO H3Boheme
obeNexaBaHuX MNOBPIIMHA WM YOAlMBake HOBHX
€leMeHaTa Huje 103Bo/beHo. O3Hake Koje HHCY y
Cknagy ca yrsphenum oGmmukoM Mopajy ce Tpajuo
YEIOHHTH.

Hocne namomema o3Hake Ha KOMOBO3, Bpeme 0
MOMEHTAa Kajla Ce MPEeKo O3HAKE MOME OABMjaTH
caobpahaj, oaHOCHO Bpeme Tpajama orpaHuuersa
caoOpahaja npeko Ko0l0B03a M3HOCH HajBHuIe 45

MMHYTA.

Wsuue nuuuja u dmrypa Mopajy Guru omrpe
PaBHe, ca OJCTYNameM OJ MPOJeKTOBAHE THHMje
Hajawe Smm. JlonymTeHa oacTymama of Mepa
JaThX y NpojekTy u3Hoce Hajsuie 5%. Jla 6u ce
00e30e1/10  KOHTHHYHPAHO HAHOLIEHE YBEK HCTE
KonuuuHe Ooje He3aBucHO 0 OpsuHe Kperama
MallMHe HEOMXOIHO j€ MNOTBPAMTH HA OMMTHO]
JleoHMIM 1a u3sohau moceyje ompemy koja Moe
Oes ocuunaumja y paxy na HaHOCH KOHCTaHTHY
konuuuHy Ooje, pednextyjyhe kyrmmme w ocrane
norpefHe noparke.

3a cBe pajoBe rapaTHU POK MOpA M3HOCHTH HAjMaHe
12 meceum.

a)

b)

<)

d)

€)

g

h)

i)

12.5.3  Other markings — SRPS U.S4.229 through 230

12.5.3.1 Arrows — SRPS U.S4.229

12,532  Fields for traffic direction — SRPS U.S4.230

12.5.4. Application

Road marking is performed in accordance with the
location plans from the design, detailed drawings
from the location plans and special detailed typical
drawings.

Widths, colors and frequency of breaks are provided
for by the drawings in the Design.

The price of works on road markings is calculated per
m2 of marking executed on the surface and approved
by the Engineer. The price shall include measuring on
site, cleaning of carriageway and applying.

Road markings shall be tick-layered and marked in
white paint. Executed road markings shall have retro-
reflection of min. 150med/lux/m2.

The quality of executed road markings on site shall
be verified and confirmed on trial section subject to
the approval of the Engineer. If it is found out upon
completion of works that there is more than 10% of
road marking surface with paint layer thickness less
than minimal determined of (>2.0mm), the layer shall
be re-applied as directed by the Engineer.

The warranty period for permanent marking shall be
two years,

Changing of determined marking forms on
carriageway per SRPS norms, like markings’
deformations, incorrect execution of marked surfaces
or inserting new elements shall not be allowed,
Markings which are not in compliance with the
determined form shall be permanently removed.

The duration of the time period during which the
traffic flow over the carriageway with applied
markings shall be banned shall not exceed 45
minutes.

The edges of lines and figures/forms shall be sharp
and even and deviation from the designed line shall
not exceed 5 mm. Allowed deviation from the
measurements provided for by the design shall not
exceed 5%. It shall be necessary to have confirmed
on the trial section that the Contractor possesses the
equipment, which can without any oscillations in
operation apply the constant quantity of paint,
reflecting beads and other required additives as to
ensure continual application of the same quantity of
paint regardless to the machine speed,.

The warranty period for these works shall be at least
12 months.
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12.6. Caob6pahajHa onpema
Enementn caobpahajue ompeme ofyxpahenn oBum
NPOjEKTOM CY!

12.6.1 Yenuuma 3awrurHa orpana

12.6.1.1 KOHTHHYHpaHH TOTE3H YeTHUHE 3AlITHTHE orpaje:

CPIIC EN1317-1, 1317-2, 1317-3

12.6.1.2 3aBplunu eneMeHTH HeNMYHE 3ALITHTHE OTpaje:

a)

b)

c)

d)

€)

f

g

h)

Kocu 3aspmens o 12m

Bpera u THN yesnyHe 3amTHTHE orpane oapehyje ce
y dynxumuju HuBoa 3aapxkarama y cknany ca CPIIC-
EH 1317-1, 1317-2, 1317-3.

Tunoeu orpane:

- H2 (W4) (na kpauwuma netine)
- X1 (W5) (na GaHkHHM)

- X2 (W8) (yseneHom nojacy)
- X2 (W4) (naobjexry)

Cau eneMeHTH orpaje Kao 1 NOTpeBHH eeMeHTH 3a
MOHTaXKY Orpaje Mopajy 6uTH 3aiTuheHn IMHKamEM
no TOnioM HOCTynky ca Ae/bMHOM LHKa on 60
MHKpOHA.

Orpana ce nocTasiba npeMa cuTYaluHjaMa y pojeKkTy
M eTa/BHHUM UpTexkuma, a npema CPIIC V.C4.110 u
CXOIHO 0/100pey HAA30PHOI OPraHa.

3aBpliHK eneMeHTH orpajge No OBUMY M JTyKHHH
MOpajy OJroBapaTH TeXHUYKMM  YClOBMMA 32
nocTae/eamwe natum y CPIIC YV.C4.110.

M3eohau he npe yrpahueama sawrutne orpane
J0Ka3aTH HheH KBAIHWTET aTecToM, Koju fie moaHeru
HaI30pHOM Oprany Ha oaodpetse.

Kpanurer yrpahenux enemenara sammrHe orpaje
Tpeda 1a oaropapa yoduuajeHHM HOpPMaMa KBATHTETA
3a HHIYCTpHjcKe TIPOH3BOJIE. Kontponua
HCIIHTHBAA Bplie Ce Ha ceakuX 1000 m orpane npu
HEMY ce KOHTpPOMHIIE KBATHTET OCHOBHHX
marepHjana. JleG/EMHA AHTHKOPO3MBHE 3amITHTE
KOHTONHIE ce Ha ceakux 100 merapa yrpalene
orpaie. Enementu koju He oaroeapajy saxTeBaHoM
KBAJIMTETY MOPAjy C& 3aMEHHTH.

Cea ucnuTHpama MOpajy Ja ce obaBe Ha NOTIIYHO
3a7I0BOJBCTBO  HAM30PHOI OPraHa, a  HHXOBH
pe3yNTaTH  NOAHECY  HAN30PHOM  OpraHy Ha
oo0peme.

llena orpage ce pauyHa [0 gyKHOM METpy
NOCTaB/bEHE Orpaje Kako TO 0A00pPH HAI30pHHM
OpraH.

Llena 3aBpmHMX efleMeHaTa Orpaje obpayyHaBa ce
no yrpaheHom Komany.

12.6  Traffic equipment

The elements of traffic equipment included hereof are:

12.6.1

Steel guard rail

12.6.1.1 Continual stretches of steel guard rail

SRPS EN 1317-1, 1317-2, 1317-3

12.6.1.2 End elements of steel guard rail:

a)

b)

©)

d)

€)

g)

h)

Inclined ends 12 m

The kind and type of steel guard rail shall be
determined by the level of holding in accordance with
SRPS-EN 1317-1, 1317-2, and 1317-3.

Guard rail types:

- N2 (W4) (on loop terminals)
- HI1 (WS$5) ( on shoulder)

- H2 (W8) (on the green area)
- H2 (W4) (on the structure)

All guard rail elements as well as necessary elements
for rail mounting shall be protected by hot
galvanizing with 60 microns thick coat.

The guard rail is mounted per location plan from the
Design and detailed drawings, all in accordance with
SRPS U. 54.110. and subject to the approval of the
Engineer.

Guard rail end elements shall both volume and length
wise correspond to the technical conditions for guard
rail mounting provided for by SRPS U.S4.110.

Before the guard rail is mounted, the Contractor shall
prove guard rail quality by attests presented to the
Engineer for approval.

The quality of buili-in guard rail elements shall
correspond to usual quality norms for industrial
products. Control tests shall be made at each 1000 m
of rail to check the quality of basic materials. The
thickness of anti-corrosion layer/coat shall be tested
at each 100 m of built-in rail. The elements that fail to
correspond to the required quality shall be replaced.

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

The rail price shall be calculated per linear meter of
mounted rail as approved by the Engineer.

The price of rail end elements shall be calculated per
built-in piece.
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12.6.2.

Mepetse

Octanu crangapayu kopuimmfeHHM 3a 3aI0THTHY YeMHUYHY
orpany:

CPIIC ¥.C4.100 3ammitHe orpage denuuHe — TeXHHUKH
YCNIOBM 3@ HW3paly H HCIIOPYKY

CPIIC ¥.C4.108 3amTutHe orpaje venuune — O0nuk u
mepe

Pednexryjyha tena (katanuontepu)

a) Y xmwebd orpane yrpalyjy ce pedmexryjyha tena -
KaTagHonTepH, 4Mja je 6oja M pacTojamke HCTO Kao
KO cMepokasHHx cTyOuha. Yrpafjusame ce Bpiuu Ha
TEpeHy, Kako ©OH ce HHXOB PHTaM YKIONHO ca
PHTMOM CMEpOKa3sa.

b) Karagmontep je npapuiHor ofnuka ca TejloMm of
NOLUMHKOBAHOI THMA, MIAacTHKE HIH HEKOr Apyror
OTMOPHOT  MaTepHjana Ha KOjeM Cce  Hajase
peduextyjyhe dommje (uprena, sxkyra u Gena) uan cy
cahacte cTpykType ca pedrexryjyhum nmospumnama
ceake henuje.

c) Peduexryjyha tena - xaraguonTepH nocrasbajy ce
H3 CHIYPHOCHO] OrpajM 3a BO3W/A, 3MAOBHMA ¥
TyHeqy, NOTHOPHHM 3H0BMMA, Ha GOYHUM cTpaHaMa
HBHMH-AKA H JAPYIrHM MECTHMA rae Cc€ HE MOry
YIPaanuTH cMepoKasHu cTyOuhn.

d) KoHTpoNiHMM  MCIIMTHBaMMAa  TPOBEpaBajy  ce
CBOjCTBA KaTeIMONTEPa KOja CY HABEIEHA Y ATECTY.
Konrposaniue ce caku 1000-1 y3opak.

Cepa wuenuTHBama, ykmyuyjyhu owa no CPIIC
3.C2.235 wmopajy ma ce ofaBe Ha MOTNYHO
33 00BOJBCTBO Hag30pHOr opraHa, a HBHXOBH
pe3yiTaTH  MOJHECY  HAA30PHOM  OpraHy  Ha
0100peme.

Tauna xonuuuna yrpahienor marepujana ce yrsphyje Ha
OCHOBY TpafjeBMHCKe KiMre M rpaljeBHMHCKOr JIHEBHMKA
MOTNMCAHOr Ofl CTPaHe CYNEPBH3OPa, Y CKIaay ca
nNpeaMEpoM H Kako TO 0100pH HAJ30pHH OpraH mpema
NPOJEKTY H OBUM TEXHHUKHM YCJIOBHMA.

[Tnahame

12.6.3

Llena obyxBaTa HCIIOPYKY, JIOBO3 H YIpaliby.

Hannara no yrpahesom komamy, kako To o0a06pu
HA/I30PHH OpTaH.

Cmepokasu

a) Bpcty m THR cMepoka3a M HBUXOBMX HOcaua oxpelyje
npojextant, a npema CPI1C.3.C2.235.

12.6.2.

12.6.3

Other norms used for steel guard rail are:

SRPS U.54.100 Guard rails, steel — technical conditions
for execution and delivery

SRPS U.54.108 Guard rails, steel — Form and measures

Reflecting road studs (catadioptres)

a) Road reflecting studs are built-in to the rail duct —
catadioptres, which color and spacing is the same as
with direction posts. They are installed on site, as to
harmonize their frequency with the frequency of
direction signs.

b) Catadioptre is of regular shape with galvanized sheet
metal body, or with body made of plastic or any other
resistant material which on reflecting foils (red,
yellow and white) are laid, or of honeycomb structure
with each cell having reflecting area.

¢) Road reflecting studs — catadioptres are mounted on
guard rail, tunnel walls, retaining walls, on the curb
sides and other spots where direction posts could not
be placed.

d) Catadiopres’ features stated in the attest are checked
by control tests. Each 1000th sample is checked.

All tests including SRPS Z.52.235 shall be completed
to the full satisfaction of the Engineer and all test
results shall be submitted for the approval of the
Engineer.

Measurement

The exact quantity of installed material are determined
based on the measurement book and the construction
journal signed by the supervisor, in accordance with the
Bills of Quantities and as approved by the Engineer in
accordance with the Design and these Technical
Specifications.

Payment

The price includes delivery, transport and placing,

Payment is per placed piece as approved by the
Engineer.

Guard posts

a) The type and kind of guard posts and their supports
are determined by the Designer per SRPS.Z.52.235.
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b)

c)

d)

€)

12.6.4.

Cwmepokasun  crybuhu  mopajy ©utk  asocTpaHu
(umajy o3Hake ca 06e cTpaHe BUIUBHBE 3a Bozaue) Ge3
o03upa 1a M ce MOCTAB/bAjy HA jEHOCMEPHO] WM
JIBOCMEPHO] KOMOBO3HOj Tpauu. CMepokasH ce He
NOCTaB/LAJY HA MOTE3MMa TA€ NOCTOjH 3AITHTHA
orpana 3a BO3H/IA MM MNOTNOPHO-O0M0MHA 3], Ha
KOjUMa Ce MOCTAB/ba KaTeAMONTep. Yrpaama y Tio
cMepoKasa Mopa ja Oyle pelueHa Ha TaKap HAYMH
Koju omoryhasa 3aMeHy HIIM [OHOBHY yrpalmy Ge3
Tewkoha, mo MoryRcTBy MamMHCKMM nyTeM a
yrpahenu cmepokas tpeba aa Gyme obesbehen on
CMHUAa, 3a0Kperawma unu pahewa. CMepokasHu
cTyouhu nocraskajy ce y GeroHcka kyhumra (Mb
20), a npuuspwhapajy ce y YHAKPCHHM 4YeIHYHHM
ocurypacuma npeynnka 10 mm. Beroncka kyhuinra
cy TemelbM 00nMKa 3apyO/beHE NHpaMKIE BHCHHE
30um ctpanmnue pomer kBaapata 30 uM M cTpaHHue
ropwer Keajpara 20 uM koju ce ykonaeajy y 3emiby.
HakoH nocraBmama u3spmuTH  HabWjame M
nianupare HankuHe. CMepokasu Mopajy o6e3beamuTn
moryhiHocT nocrae/bakma MOTKH 3a cHer. EpenTyanua
ojcTynawa y H3sohewy on npojekra ce mopajy
nocebHO YTBPIMTH, @ M3MEHE YHETH Yy Mpojekar
M3BE/ICHOT CTathd, CXOMHO OA00peYy Haa30pHOr
oprasa.

Kpanuter yrpaheHux enemMeHara
(petpopedunextyjyhu Matepujan u Hocau) Tpeba na
oaroeapa yoOMuajeHMM HOpPMama KBalnuTera 3a
HHIYCTPUJCKE MNMPOM3BOJAE, a Npou3eBohad ce momke
no3paTH Ha oarosapajyhe arecte u apyre jokase koju
sepudHKYjy  KBanuTeT npeABMBEHOr  eneMeHTa.
Hocau cmepokasa we cme Outu on Gerona wumm
METATHHX LIEBH.

Kontponna ucnutuBama Bpie ce Ha cpakux 100
KoMaaa CMEpOKaza npH YEMY €€ KOHTpOIHIIE
KBAIMTET  OCHOBHMX  MarepHjaia (Hocau M
perpopednekcHBHe 03HaKe) W peTpopedIeKCHBHOCT
03HaKa.

Csa ucnmtvpama Mopajy fa ce ofaBe Ha NOTMYHO

3a0BOGCTBO  HAJ30PHOT  OpraHa, a  ILUXOBH
Pe3yNTaTH  NOJHECY HAN30PHOM  OpraHy  Ha
onobpense.

bpoj komana yrpaljeHux cmepokasa MepH ce Kako To
ofo0pu Hamsopuu oprad. Ilnaha ce mo komamy
yrpahenor cmepokaza. ¥ LieHy cMepokasa yK/bydeHH
cy M Hocad u pedmektyjyha Tena, Tpomkoeu
JOMPEME M HCIIOPYKE 10 MecTa yYrpaume, LeHa
MareépMjaia u u3paje Temesba ca oAroeapajyhum
MCKOTIOM, Yrpania CMepoKasa, OAHOCHO MpH3ME,
yKOnasamwe, HaOHjare U NIaHAparke DaHKHHE.

Nokaszupay npasia

HaNpas/beH 01 000jEHOT MOIHETHIEHA

otnopax Ha ¥B 3pake u atmocepannje

60ja je 3encHe WM MUaBe, a Moxke OMTH M HA 3aXTER
K20 WTO j€ Y NpPeJMETHOM MPOjeKTY OCHOBA KYTE

foje

ca ase Oene perpopednextyjyhe donuje xnace I
(high intensity)

12.6.4.

b)

c)

d)

€)

Guard posts shall be two-sided (they have markings
on both sides which are visible to drivers) regardless
whether placed on one-way or two-way lanes. Guard
posts shall not be placed on the stretches with guard
rails or retaining-lining walls instead catadioptres are
installed. Placement of guard posts in the soil shall be
resolved in a manner that facilitates their easy
replacement or re-installment, if possible by machine,
and the guard post that is placed shall be secured
from shearing, tumning or pulling out. Guard posts
shall be placed in concrete casing, concrete class MB
20, and fixed by crossed steel clips diameter 10 mm.
Concrete casings are foundations in the shape of
hemmed pyramid 30 cm high, with the side of bottom
square of 30 cm, and the side of upper square 20 cm,
dug into earth. The shoulder shall be compacted and
leveled, after the guard posts have been placed. The
guide posts shall allow for mounting of snow
rods/boards. Possible deviations in execution from
the design shall be separately determined and changes
shall be entered into as built drawings subject to the
approval of the Engineer.

The quality of built-in elements (retro-reflecting
material and support) shall correspond to standard
quality norms for industrial products, and the
manufacturer may refer to corresponding attests and
other proofs that verify the quality of anticipated
element. Guide post support shall be made neither of
concrete or metal pipes.

Control checks are made at each 100 pieces of guide
posts to check the quality of basic materials (support
and retro-reflecting markings) and retro-reflecting
markings.

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

The number of built-in guide posts shall be measured
as approved by the Engineer. The payment shall be
made per piece of built-in guide posts. The guide post
price shall include the support and reflecting road
studs, the costs of their delivery and transportation to
the spot of placement, as well as the price of material
and execution of foundations with adequate
excavation, placement of guide posts and prism
respectively, digging in and leveling of shoulder.

Direction sign

is made of painted polyethylene;

resistant to UV rays and weather-sealed;

in green or blue color, and may be made at request as
the case is in the subject Design where the base is

yellow;

With two retro-reflecting foils class I (High
Intensity).
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Humensuje

Tun 1000 - @ 1.0M 1 x=1.25m
Tun 2000 - @ 2.0m u x=1.70M

MoxKe OHUTH OTBOPEHOT M 3aTBOPCHOI THIIA

Y npeaMeTHOM MpOjeKTY NPHMEILEH j€ 3aTBOPEHH
nokasusa4y npasua Tuna 1000 ca ocHoBOM kyTe Goje Kao
IITO je NPHKA3AHO ¥ CUTYAaLMjH NpojeKTa

Mepeme

Tauna konMunHa yrpabenor marepujana ce yrsphyje Ha
OcHOBY rpaljeBuHcke Kibire M rpaljeBHHCKOr JIHEBHHKA
NOTINHCAHOT O CTPaHe CynepBu3opa, y CKIaay ca
NpeaMepoM H Kako TO 0a00pH HAI30PHH OpraH npema
NpPOJjEKTY H OBMM TEXHHUKHM YCIOBHMA,

[nahawse

Llena obyxsara HCTIOPYKY, I0BO3 M YIPAIbY.

Hannara no yrpafieHoM komamy, kako To onoGpu
HaJI30pHH OpraH.

12.6.5  Ilnacruyna orpana .NEW JERSEY*

Onuc nos3uumje:

[lozuumja obyxsata HaGaBKY W MOHT@KY TNIAaCTHYHE
orpage . .NEW JERSEY" koja uma dyukumjy sarsapama
KpakoBa MET/bH KOJM y NpBoj (a3m v3rpaime HUCY y
yHKLmju.

TeXHHUKH AETALH;

Hanpaesenn cy on MoJIMECTEPA, JUMEH3Hja
800x1250x550MM ca OTBOPOM 33 NYHEHE H MPAKILEE.
boje cy upeeHe u Oeme M cnaky ce HAMIMEHMYHO
(upseHo,6eno). Buamueu cy Hohy 36or Tora wro Ha cetu
umajy pedextyjyhe Tpake.

Jloxauuja je ogpeleHa NpojekToM, a nyHe ce BOAOM Ja He
Ou mornu Nako GH3HUKK 14 ce YKIOHE,

Mepeme

Tayna KonnuuHa yrpahenor matepujana ce yTephyje Ha
OCHOBY rpaljeBMHCKE KibMre M rpaljeBHHCKOT JHEBHMKA
NOTNHCAHOT 0/l CTpaHe CYNEpBH3Opa, y CKiIamy ca
NpeMEPOM M Kako TO 0no0pH HaI30pPHH OpraH mpema
NPOjEKTY H OBHMM TEXHHYKMM YCIOBHMA.

Sizes

Type 1000 - @ 1.0m and x=1.25m
Type 2000 - @ 2.0m and x=1.70m

May be both of open and closed type.

The subject design uses closed type of direction sign Type
1000 with yellow background as shown on the location
plan of the Design,

Measurement

The exact quantity of installed material are determined
based on the measurement book and the construction
journal signed by the supervisor, in accordance with the
Bills of Quantities and as approved by the Engineer in
accordance with the Design and these Technical
Specifications.

Payment

The price includes delivery, transport and placing.

Payment is per placed piece as approved by the Engineer,

12.6.5 Plastic rail “NEW JERSEY™”

Item description:

Item includes supply and erection of plastic rail “ NEW
JERSEY™, which serves to close the loop legs that are not
in function during the first phase of construction.

Technical details:

The rail is made of polyester, size 800x1250x550 mm
with an opening for filling and discharging. The colors
used are red and white set in turns (red, white). The rails
are visible at night because of reflecting strips.

Their location is determined by the Design, and they are
filled with water as to disable their easy removal.

Measurement

The exact quantity of installed material are determined
based on the measurement book and the construction
journal signed by the supervisor, in accordance with the
Bills of Quantities and as approved by the Engineer in
accordance with the Design and these Technical
Specifications,
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Llena oOyxBaTa HCNIOPYKY, I0BO3 U YIpajiby. The price includes delivery, transport and placing.
Hannara no yrpahedom komamy, kako To o0fpu Payment is per placed piece as approved by the Engineer.

HAI30PHH OpraH,

12.6.6 Beroncka orpaga , NEW JERSEY* 12.6.6 Concrete rail “NEW JERSEY™

Onue nosuumje: Item description:
[Tosmumja oOyxpata HaOaBKY W MOHT@KY OETOHCKE The item includes supply and erection of concrete rail
orpage ,NEW JERSEY™ koja uma dyuxumjy dusnykor “NEW JERSEY” which has function to physically close
3aTBapalka KPakoBa MeT/bH KOju HHCY ¥ (DYHKUM{H. the loop legs that are not in function.

Texunuku netamu: Technical details:

Orpana je ypahena on Oerona oaroeapajyhe Mapke
(mpema  nponucuma).  [lpojekToBaHa  orpama  je
jeamocTpana, Buchde 80um, mmpumpe 46uM, a myKHHA
jemsor enementa je 6m. beroncka NEW JERSEY*
0rpaja Mopa MMAaTH CBE aTecTe 3a OBY BPCTY OTpaje.

Mepeme

Tauna xonuunna yrpahenor matepujana ce yrephyje Ha
OCHOBY rpaljeBUHCKE KibHre W rpalieBHHCKOr JHEBHMKA
NOTIHCAHOr OJI CTpaHe CYNEpBH3Opa, Yy CKiamy ca
NpeJMEPOM M Kako To oJo0pH HaJ30pHM OpraH mpema
MPOjEKTY 1 OBUM TEXHHYKHM YCIOBHMA.

[Mnahame

leHa o0yxBara HCIOPYKY, 0BO3 H YTpaIiby.

Hannara no yrpahenom komany, kako 1o o0mo0pH
Ha/I30PHH OpraH.

12.6.7 Jlnneap — neskehu MBHYIAK ca BEPTHKATHUM Gapujepama

Onuc nosuumje:

[Tosuumja obyxeaTa wu3pany, Ha0aBKy W MOHTDKY
JEMHHEATOpa KOJM  MMajy  (YHKUM]Y pasipajamba
caoOpahajHHX Tpaka M0 CMECPOBHMA KpeTama |
ycmepasatba caobpahaja, a uctorpemeno omoryhasajy na
BO3HJIA Y MOCEOHUM CTy4ajeBHMa NPease NPEKo mHX,

The rail is made of concrete of adequate class (per
regulations). The designed rail is single sided, 80 cm high,
46 cm wide and the length of an element is 6 m. Concrete
“NEW JERSEY" shall have the attests required for this
type of rail.

Measurement

The exact quantity of installed material are determined
based on the measurement book and the construction
journal signed by the supervisor, in accordance with the
Bills of Quantities and as approved by the Engineer in
accordance with the Design and these Technical
Specifications.

Payment

The price includes delivery, transport and placing.

Payment is per placed piece as approved by the Engineer.

12.6.7 Linear — delineator with vertical barrier

Item description:

The item includes execution, supply and erection of
delineators which serve to divide traffic lanes per
traveling directions and direct the traffic and under special
circumstances simultaneously facilitating that vehicles
ride over them.
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Mornasmbe 12: CaoGpahajue curnanusanuje u caoGpahajue onpeme

Jenunearopu ce nocTaB/bajy ca KaTaaMONTEpHUMa W
BEPTHKATHUM YCMepHBauHuMa — Dapujepama.

TeXHHUYKH ACTABH:

CacToje ce M3 TpH CerMeHTa. LlenTpanuux cermexara
(yemepuBaya) Koju ce cnajajy, OQHOCHO HANOBE3Y]Y jeaan
Ha JpYyrd, 10K C€ Ha MOYETHOM M KpajmbeMm Jeny
NOCTaB/bajy KPajhu CerMeHTH (MYIIKM M skeHcku). Ha
cermenTima ce yrpabyjy kataamornrrepu (usrpahienu on
perpopednektyjyher marepujana). Jlenuneatropu ce
uspalyjy o noaunponuieHa eucoke rycrtune (TIIBI).

Henunearopu cy xyre 6oje. JluMensnje ueHTpanHOr
cermenta cy 988x242x80. Ha nenmnearopuma cy
MOCTAR/EEHH BEPTHKANHH YCMEPHBA4H Tj. BEPTHKATHE
Oapujepe Ha pacTojamy 0 TpHM MeTpa. Beprukanue
Gapujepe ¢y ABOCTpaHe upseHe W Gene Goje JMMEH3Hja
155 x 680.

HM3pana u monTaxa:

Jluneap — nexehnm uBHUMmAK ce mMoOCTaB/ba npema
CHTyaUMjama H JeTA/bHUM LPTEKHMA Y MPOJEKTY.

KonTpona ksanurera:

Hssohau he npe yrpahusama genuuearopa gokasatu
HCTOB KBAIMTET aTecToM, Koju he mogHerH HamzopHOM
OpraHy Ha 0J00peHe.

Tauna konuunna yrpahenor marepujana ce yrephyje ua
0cHOBY rpaheBHHCKe Kibure W rpalleBUMHCKOI NHEBHHKA
MOTAKCAHOT O]l CTPAHC CYNEPBM3Opa, Y CKiagy ca
NpeIMEPOM M KAKO TO 0/00pH HAI30PHH OpraH npema
TMPOJEKTY H OBHM TEXHHYKHM YCIOBHMA,

[Nnahamwe

Llena oBGyxBarta HCNIOPYKY, [IOBO3 M YIpaliiby.

Hannata no yrpahesom xomany, kako To 0100pH
HAI30PHH Oprax.

Delineators are placed with catadiopres and vertical
barriers.

Technical details:

They consist of three segments: Central segments
(directional) which connect and tie one another. while at
the beginning and at the end end segments are placed
(male and female). Catadioptres made of retro-reflecting
material are installed on segments. Delineators are made
of high density polypropylene (HDPP).

Delineators are yellow. The sizes of central segment are
988x242x80. Delineators have vertical directional barriers
at the distance of three meters. Vertical barriers are
double-sided in red and white color, size 155x680.

Execution and erection:

Linear - delineator is placed per location plan and detailed
drawings from the Design.

Quality control:

The Contractor shall prove delineator quality, prior to its
placing, by attest, which is to be presented to the Engineer
for approval.

Measurement

The exact quantity of installed material are determined
based on the measurement book and the construction
journal signed by the supervisor, in accordance with the
Bills of Quantities and as approved by the Engineer in
accordance with the Design and these Technical
Specifications.

Payment

The price includes delivery, transport and placing,

Payment is per placed piece as approved by the Engineer.
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13.1.

13.1.1.

13.1.2.

13.1.3.

13.1.4.

Omnure

Onue

Y osom nornas/ey gaty cy TexHHYKH YCIOBH pajoRa 3a
crneache objexTe:

L4 NoaBpOsKH-aLlH
L HaIBOKH-alH
L4 MOCTOBH

®  BHjaJIYKTH

360r obuma u 3Ha4aja pagosa on OETOHA MPH rPaibH
MOCTOBA, OBH pajioBy cy obpaljenu y Tauku 8.10. BETOH
3A KOHCTPYKIIMIE. 3a rpaheme oBux ofjekara
ussohay kopucTH rnmaBHe mpojekte Koje obesbehyje
uHpecTHTOp. Pewewa (I'maBHu npojekTH) Koje moHymu
uspohay Kao cBOj MpeANor CMaTpajy ce alTepHATHEHHM H
NOMICHKY 3axXTEBHMMAa H3 OBOI' NOIMaB/ba Texuuurux
yCnoBa.

INponucu

I'naeuu  npojekt  koje  ofesbehyje  MHBecTHTOp
yecarjlaleHs cy ca cBHM BaxkeliuM nponucuma Pemybnuke
CpOuje. AnTepHaTiBHa pemietsa - [ 1aBHM NPOJEKTH - Koje
nonyau ussohau, Takole ce Mopajy ypazutH npema
saxehum nponucuma PenyGnuke Cpbuje. ¥V cnyuajy na
nponucuma Penybnuke Cpbuje 3a Heko nojpyuje
HENOCTAjy, WM Jia HEKE CEJIEMCHTE  HENOTHYHO
obyxsarajy, npuMmemyjy ce anamnorso JIMH wnu CHA
NPOMNKCH, CarnacHo TOME KaKo jeé HHBECTHTOP NpeaBHICO
Hnejuum v I'NaBHM nNpojeKkTHMa M CXOAHO OA0OpERY
HHBECTHTOPA M MPOJEKTaHTa, KaKO NOTBPAM HAI30pHH
opras.

Ksanurer Matepujana u npoussoaa

Kpanuter marepujana ¥ mpoM3BOAa Mopa y ceemy Ja
OQaropapa 3axTeBHMa H3 OQBOI [MOrJ1aB/ba Texunukux
YCIOBA, 4 YKOMMKO TakBM 3axXTeBH Y MOjJeIMHHM
nosuLMjaMa  pajgoBa  HHCY [0ce0HO  MOCTABILEHH,
npumennhie ce oapende u3 Apyrux nornasba TeXHHYKHX
YCIIOBA, YKOJIMKO Ipojekar oDyXBaTa Takee palloBe, MK
JIPYraumje Kako HaloXKH HaJ30pHH OpraH.

H3spana npojexra

Y cnysajy na useohaw pamm [naBHe npojekte kao
ITEPHATHBHA pelIcHa, WM paau [naBHe mnpojexte
nparehux ofjekaTa HEONMXOJHHX 3a u3Boheme, MykaH je
Ja WX paam no BaxehuM TeXHHUKMM mponHMcHMa,
carnacHo tauku 13.1.2. [IPOITMCH, na 3a wux obesbean
carfacHoCT HHBECTHTOpa M rpalleBHHCKY 103BoNy. ¥ Tom
cayuajy, uisohau npeysuma cee obasese [lpojextanrta u
u3sohaua. Craku npojekar Mopa Ja CanpykH;

1515

13:1.1.

131.2,

13.1.3;

13.1.4.

General

Description

This Section contains the Technical Specifications of
works for the following structures:

e Underpasses
e Overpasses
e Bridges

e Viaducts

Because of the scope and significance of concrete works
in bridge construction, this work is specified in Section
8.10. STRUCTURAL CONCRETE. For the construction
of these structures, the Contractor shall use the final
designs provided by the Investor. Solutions (final designs)
offered by the Contractor as his suggestion shall be
considered as alternative solutions and are subject to the
requirements from this Section of the Technical
Specifications.

Legislation

Final designs provided by the Investor are aligned with all
applicable regulations of the Republic of Serbia.
Alternative solutions - final designs - offered by the
Contractor, shall also be developed in compliance with
applicable legislation of the Republic of Serbia. If
legislation of the Republic of Serbia is unavailable for any
area, or incomplete in covering any elements, relevant
DIN or SIA regulations shall be applied, in conformity
with the situation foreseen by the Investor in the
preliminary or final designs and subject to the approval of
the Investor and the Designer as confirmed by the
Engineer.

Quality of Materials and Products

The quality of materials and products shall fully comply
with requirements from this Section of Technical
Specifications, and if such requirements for certain items
of works are not defined specifically, provisions from
other Sections of the Technical Specifications shall be
applied, if the design covers such works, or otherwise as
directed by the Engineer.

Preparation of Design

If the Contractor elaborates Final Designs as alternative
solutions, or elaborates Final Designs of related structures
that need to be constructed, the Contractor shall elaborate
them in compliance with applicable technical regulations,
pursuant to Sub-Section 13.1.2. LEGISLATION, to
ensure the Investor’s approval and a building permit for
them. In such case, the Contractor shall undertake all
Designer’s and Contractor’s obligations. Every design
shall contain:
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13.2.

13.2.1.

Obum u

e  cBe notpedHe H3sohauke miaHoBe
®  CTATHYKH MPOPadyH

®  CTATHHKE JIETA/BE

®  fpeaMepe U NpeapadyHe

- ONHC panoBa  ycarjaileH ca OBHM Texuuukum
YCoBHMa,

[peamep u npeapadyH mopajy na ofyxsare pajoBe 1o
BpCTAMA M TO:

a) MPHUIPEMHH PaIOBH

b) 3eMIbaHm panoBm

€) JIpBEHE KOHCTPYKLHjE

d) paanoen oa KameHa

€) panoBu oj GeToHa

f) panosm on metana

g) 3aBPIIHM M OCTATH PATIOBH

TexHuukum

h) pamoru koju  Hucy oOyxsahenn
YCIOBHMA 33 MOCTOBE ¥ OBOM MOIJIaB/bY.

Y cnyuajeBUMa M3MCHE M JIONYHE MPOJEKTA, KAKO OHMX
Koje je o00e3Belno WHBECTHTOP, TAKO M EBEHTYATHO
VCBOJEHHX aTepHATHBHMX Mpojekara m3Bohaua, o
IUXOBOM YCBajaiby OAMYKY AOHOCH KOMHCHjA ¥y 4YHjH
cacras obape3no ynase [TpojekTaHT, HAN3OPHM OpraH W
nigohau unm  muXOBM npencrasHuuk. CBe H3IMEHE W
aonyHe Mopajy OWTH yHere y rpalleBMHCKY KHMIY M
rpalleBHHCKH JHEBHHK, kako OM ce y3ene y o03up npu
Mepery M nnahamy.

3eM/baHH paoBH
Hckon Temessa - onite oapende
canpkaj paga

Pan no oBoj no3uuuin cacToju ce 0f MCKONA 3eM/baHor /
KaMEHOI MaTepujana oJ KOTe TepeHa A0 KOTE JHa
TEME/bHE jame, OTHOCHO TAMIOHA MM W3paBHaBajyher
¢10ja, IATOT MPOJEKTOM, NPH YeMY Ce HBHLAMA TeMEJbHE
jaMe cMmaTpajy MBHUE TEME/ba ¥ OCHOBH NpeMa NpojeKTy.
Tpancnopt y aenouujy win HacHI (YKOIHMKO je Matepujan
3a TO MOro/iaH) CMATpa Ce CacTARHUM JIEIOM PAla 10 0BOj
nosuumnju. Ilpeamepom ce pasneajajy ayOuHe uckona M
T0: 0-2 m, 2-4 M, 4-6 M, 6-8 M u pame. [Ipeamepom ce
pas/Bajajy KaTeropuje 3eM/bHIITA U TO:

o  kareropuja Il u IV kao jeana

e kareropuja V u VI kao npyra

e All necessary detailed plans

e  Structural analysis

e Structural details

e Priced Bills of Quantities

e Description of Works in line with these technical
specifications.

The Priced Bill of Quantities shall include works by their

type, i.e.

a) Preliminary works

b) Earth works

¢) Timber structures

d) Stone works

e) Concrete works

f)  Metal works

g) Finishing and other works

h) Works not covered in the technical specifications for

bridges in this section.

In case of any amendments to a design, both those
provided by the Investor, and any adopted alternative
designs of the Contractor, their adoption shall be decided
upon by a commission that shall, mandatorily, be
composed of the Designer, Engineer, and Contractor or
their representatives. All amendments shall be noted in
the Measurement Book and Building Journal, in order to
be taken into consideration for measurement and payment.

13.2. Earth Works
13.2.1. Excavation for Foundations — General Provisions
Scope and Contents of Works

The works under this item include the excavation of
earth/rock material from the ground level to the base of
foundation pits, or sub-base or levelling courses, as given
in the design, where the edges of a foundation pit are
considered to be the edges of foundations on the base plan
according to the design. Transport to a dump site or fill (if
material is suitable for that) shall be considered a
constituent part of the works under this item. The Bill of
Quantities shall make distinction by the depth of
excavation, namely: 0-2 m, 2-4 m, 4-6 m, 6-8 m, and so
on. The Bill of Quantities shall also distinguish by the
category of soil, namely:

e Categories III and IV, as one category, and

e Categories V and VI, as another category.
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Kon nckona y npuGojuma,3aratnma 1 keconnma, noceGHo
ce u3aBaja kareropuja Il kaja 3a to noctoje yenoen. 3a
notpefe H3BpIIEHAa MCKONA KOPHCTH CE€ TEXHOIOTHja
Ha3HAY€Ha y MPOjeKTy, WTO MOAPA3YMEBA BE3Y MCKOMA M
NPOjEKTOBAHE TEME/bHE KOHCTPYKIUMjE, Na ce Ha OCHOBY
TOra pas/iBajajy No3uuMje HCKOMA OHAKO Kako je JaTo
OBUM TexHHYKHM YCnoBHMa,

Mepetse

3a pan u3spuieH npema oarosapajyhoj mo3uumMju onuca u
ropwuM ozpeabama, u3sohauy he ce nmatuTH no
YFOBOPEHO] jEMHMYHO] ueHM ©Opoj M’ MCKOMaHOr
CAMOHHKINOr Tha, MEpPEHO O] Cpelikhe KOTE TEpCHAa Ha
NOAPYUjy OCHOBE TEME/ba, OJHOCHO ENEMEHTA TeMeba M
CX0/HO oa00pery HamsopHor oprana. [llupe uckomanu
JAeNnoBd rpewikoM M3pohaua, ka0 M o0ypBaHH OENOBH
Ookopa TememHMX jama Hehe ce nuarutH. YKomMKo
u3Bohau CBOjOM rpewkoM HCKONa Temenh myo/be o
NPOJEKTOBAHE KOTe, Oy:KaH je Aa npoctop usmely kore
IIHA HCKOMA H MPOjeKTORAHE KOTe MCIYHM MATEPHjAIoM
KOjM O/lpejM Ham3OpHM opraH. 3a noceGHe nozuLHje
HCKOMNa HABEACHH CY OJIroBapajyfin JOMYHCKH 3axTeBH.

IMnahawe

3a konuuMHYy MCKONaHor martepujana, yrsheHy Ha rope
onHcanu HauuH, u3sohady he ce mnaTuTH Mo yroeopeHoj
JEAMHMYHO] LEHH KOja MpECTaB/ba NyHY HAKHAMIY 3a caB
pal Ha WCKOMY, 3aje/IHO Ca MATEPHJjAIOM H pajoM Ha
OCUTYPalsy M Pa3yMHpamy TeMe/bHe jaMe, LPIeHeM Boje
H TPAHCMOPTOM HCKOMAHOI MaTepHjana, y JIeMnoHHjy Kojy
OJIpE/IH HAJ30PHW OpPraH WM Y HACHI 11yTa, YKOIHKO je
MCKONAHH MaTCpHjall MPeMa OLEHH HAJ30PHOT OpraHa 3a
TO ynoTpeb/buB. 3a moceOHe NO3MLMje UCKONA HABEJEHN
¢y oarosapajyfiin JOMYHCKH 3axXTeBH.

13.2.2. Mckon Temerba BaH CTATHUX MK 1yGOKHX TIOBPIIHHCKHX
BOOa

Obum 1 caapixaj pana

Pan no oBoj mo3uuMjM OQHOCH Ceé HA MCKON TeMeba Y
OHMM CNy4ajeBHMA Kaga Cce HCKON MOKE 00aBHTH ¥
oTBOpeHoj jamu Ge3 mpumeHe npuboja, 3arata, GyHapa
CaH/IyKa W/l KECOHA. 3a 3aTuTy DOKOBA TeMeJbHE jame
KOPHMCTH CE pasynupame.

H3spoheme pagora

IMpe mouerka mckona u3Bohau je aysan na obenexu u
ocurypa obenexxaparbe MBHLA TEMC/BHE jAME HA HEKH OJ1
yobuuajenux naunHa. OfenekeHe MBHLE TEMEBHE jame
NOUIEKY onobpersy HAI3OPHOTr OpraHa, MNocle 4era ce
MOKE MPHCTYNUTH HCKOMmy. Y 3aBUCHOCTH o ayOuue
MCKONa npema NpojekTy 1 BpCTe MaTepHjana y kome fie ce
obasmaru wuckom, m3Bohay je myman ga  onabepe
oarosapajyhu HaumH noarpajge U pasynupama TeMesbHe
Jame,

For excavations within sheet pile walls, cofferdams, and
caissons, Category Il is defined separately when there are
conditions for that. For carrying out excavations, the
technology indicated in the design shall be applied, which
implies a connection between the excavation and the
designed foundation structure, and thus the items of
excavation works shall be distinguished in the way
specified in these Technical Specifications

Measurement

Payment

1322,

For the work executed under a certain item of works and
above-mentioned provisions, the Contractor shall be paid
at the agreed unit price for the number of m® of excavated
original soil, measured from the mean ground level in the
area of the foundation base and/or element and subject to
the approval of the Engineer. Over-excavated parts by the
Contractor’s mistake, and caved in parts from the sides of
excavation pits shall not be paid. If the Contractor, by his
own fault, excavates foundations deeper than the designed
level, he shall fill in the space between the excavation
base level and the designed level with material specified
by the Engineer. For special items of excavation works,
appropriate extra requirements are specified.

For the quantity of excavated material, determined in the
above-described manner, the Contractor shall be paid at
the agreed unit price that makes a full compensation for
all excavation works, including material and works on the
protection and strutting of the foundation pit, water
pumping, and haulage of excavated material to a dump
site, or to the road embankment, if the excavated material
is assessed to be useable for that purpose by the Engineer.
For special items of excavation works, appropriate extra
requirements are specified.

Excavation of Foundations Out of the Zone of Perennial
or Deep Surface Waters

Scope and Contents of Works

The work under this item refers to the excavation of
foundations in those cases when the excavation may be
executed in an open pit without using sheet piles,
cofferdams, open, box or other caissons, Strutting shall be
used to protect the sides of a foundation pit.

Execution of Works

Before the commencement of excavations, the Contractor
shall mark and protect the marks of the foundation pit
edges in one of the typical ways. The marked foundation
pit edges shall be subject to approval by the Engineer,
after which the excavation works may start. Depending on
the depth of excavation according to the design and the
type of material in which the excavation works are to be
done, the Contractor shall select an appropriate way to
shore and strut the foundation pit.
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HMckon no oBoj nosvupjd obaeka ce My CTAIHMM
BOOCHHM TOKOBHMMA NOJ YCIO0BOM Ja ,ﬂ}'ﬁl’”‘!a H TIpPHIIHB
BOAE HHUCY TOJHKH da Ou ce 3aXTCBA0 HEKH JIpPYTH HAa4YHH
paja,0fHOCHO na je moryhe Ha MOBPIUMHH H3PATHTH
oaropapajyhu npoBM3OpHjyM 3a 3alITHTY 0J Npojopa
NOBPIIMHCKE BOJAE ¥ TeMe/bHY jamy. TokoM McKONa BpiLK
Ce LpMeme BOJC NMpHMeHoM oarosapajyher Opoja upnku
notpebHOr KanauuteTa, Koju u3sohau oxppehyje Ha
OCHOBY TIpHJIHBA BOIE H TCONOMIKOr cacrasa Thna.
HcToBpemeHo ca HampenopameM MCKOMA ojauasa ce
noarpana | pasynupame Teme/bHe jame. 3a HCKon ce
KODHCTE MOTOAHE MalllMHE W anatd, YKBYYYjyhn
nHeymatHuke 4ekuhe. O eBeHTyanHOM MHHHpay
CTCHCKE Mace o/Iyka ce MOpa JNOHETH MNpe MNo4YeTKa
Huckona Ha 0asu BEpPCTE M CacTaepa CTCHCKHX maca npeMa
reoucTpasHoj Oymotuny, 3a ciyyaj MEUHHUpama, Mopa ce
YPaauTH MPOjeKaT MHHHPAKA H OCHIYPAR:A TEME/LHE jame
H okonHux objexara ¥ Beh M3BpIICHMX pajoBa, HA KOjM
Nlaje carnacHOCT HAI30PHH OPraH Ha OCHOBY MMIILBEH:A
npojexTHe opranusaumje. Ilo J0CTH3alY NpojeKTOBaHE
KOTE JIHO TEME/bHE jaMe MOpa Ce M3paBHATH Tako Jja
NOTIYHO OAroBapa NpojeKTOBAHOM CTamy. Y ciyyajy aa
TO Huje moryhe, uckon Tpeba u3BpIIMTH 10 HewTo Behe
aydune (10-30 1M) HA KPUTHYHHM MECTHMA, a J100HjeHH
meljynpocTop, 10 koTe OHA Teme/ka TpeGa HMCIYHMTH
feronom MB15. Vrpahupame OetoHa y ciydajy
NpHCyCcTBa BoAe 00aBMTH Mox  BogoM, mnomwTyjyhu
nocrynaxk OeroHupama nomohy neska. Ykonuko opakas
uipapHaBajyhin  GeTOHCKM  C1I0j  HHMje  NpojeKToM
npeasuheH, HepaBHO OHO TeMe/kHe jame Hehe ce
H3paBHaBaTH Ha oBaj HauuH, Mckon he ce oGaBuTH Tako
Jla HaJBHIIA TAYKA IHA jaMe OJIr0Bapa MPOjeKTOBAHOj KOTH
JIHA TeMelba, a BMIIAK Npoctopa uenyHuhe ce GeToHOM
NpuankoM OETOHMpaa TeMesbHE cTome. Y ciyyajy jaa je
CTONA apMHpaHa y J0m0j 30HH, npuMexuhe ce nocrymak
u3pane uspapHasajyher croja Kako je rope ommcaHo.
Mspaenasajyhu cnoj wmm Oeron crome nnahajy ce
ussohauy noceGHO Ka0 W MCKON 10 cTBapHe NyOHHe, cBe y
ciayualy ma 0 npoiyO/bersa TeME/EHE jame MCmoj
NPOJEKTOBAHE KOTE TeMe/ba HHUjE JIOWIO TPELIKOM
ussohava. Tokom wuckona mnorpeHO je mparTHTH
CMCH:HBAH:EC cnojena Tha W MOpPEIHTH HX Ca TEONOImKHM
npoduioM. Y chydajy OACTYmama o4 FeoNoLKor
npoduna JaTor y NpojekTHO] OKYMEHTALM]H HEOMIXOIHO
Je ynosoputH TIpojeKTaHta M 3aTPLKUTH  HHETOBO
MHULLBEHE O Ja/bHM MepaMa. Y ciy4ajy NpoCTOPHHX H
TEXHHUYKHX MoryhHOCTH W 3aBucHO ox  omgoOpema
HAJ30PHOI OpraHa, H3Boljay MOMKE H3BPIIMTH WCKOMN
TEME/bHE jaMe Ha Taj HauuH wTo he H30CTABMTH
noAarpamy M pasynupaye H NPUMEHHTH MeXaHW3alHjy
seher xanauurera y3 konmame "Ha mkapny”. YV ToM
CNy4ajy  MCKON  3a HajHIDKC  JIeJIoBE  TeMelbHe
KOHCTPYKUMj€ TPAKACTHX, MHOTOYIA0HMX HJIH OKDYIJTHX
ctona Tpefa M3BECTH ¥ OKBHPY JIMMEH3Mja OCHOBE, NpeMa
paHHje 1aTOM OMHCY, a YKYINHA KOTHYHHA HCKOMNA KOja ce
uipoljauy npusHaje He oO0yxBaTta BHIIE HCKOMAHE
JENOBE.KAo WITO je paHuje HarnameHo.

Mepeme

Ilpema onpendama tauxe 13.2.1.

[Tnahame

[lpema onpenbama Tauxe 13.2.1.

The excavation works under this item shall also be
executed in perennial streams provided that the water
depth and influx are not such to require another method of
work, i.e. provided that it is possible to make on the
surface an adequate provisional protection against the
penetration of surface water into the foundation pit.
During excavation, water shall be drained with an
adequate number of pumps of necessary capacity, as
determined by the Contractor based on the influx of water
and geological composition of ground. Parallel with the
progress of excavation, the shoring and strutting of the
foundation pit shall be strengthened. Appropriate
machines and tools, including pneumatic hammers, shall
be used for excavation. The decision on any blasting of
rock mass shall be made before the commencement of
excavation based on the types and composition of rock
masses as identified in a geotechnical test pit. In case of
blasting, it is necessary to prepare the design of blasting
operations and protection of foundation pit and
surrounding structures and already executed works, which
is subject to the Engineer’s approval based on the opinion
of the designing company. After reaching the designed
level, the foundation pit base shall be levelled to be in full
compliance with the designed condition. If this is
impossible, the excavation shall be somewhat deeper (by
10-30 cm) at critical points, and the obtained extra space
down to the foundation base level shall be filled with
MBI5 concrete. If water is present, concrete shall be cast
under water, applying the tremie concreting procedure. If
this levelling layer of concrete is not specified in the
design, an unlevelled foundation pit base shall not be
levelled in this way. The excavation shall be performed so
that the highest spot on the pit base is in line with the
designed foundation base level, and any extra space will
be filled with concrete during the concreting of footings.
If a footing is reinforced in its lower part, a levelling
course shall be constructed as described above. A
levelling course or concrete footings shall be paid extra to
the Contractor, as well as the excavation to the actual
depth, all this if the foundation pit is deepened below the
designed foundation level without the Contractor’s fault.
During the excavation it is necessary to monitor the
change in soil strata, comparing them with the geological
profile. In case of any variation from the geological
profile given in the design documents, it s necessary to
warn the Designer and ask for his opinion on further
steps. In case of spatial and technical possibilities, and
subject to the Engineer’s approval, the Contractor may
excavate the foundation pit by omitting shoring and
strutting, while applying machines of higher capacity for
“sloped” excavation. In that case, the excavation for the
lowest parts of strip, multi-angular, or round footings shall
be done within the base dimensions, according to the
above-given description, and the total scope of digging
accepted to the Contractor shall not include over-
excavated parts, as stressed above.

Measurement

According to provisions of Sub-Section 13.2.1.

Payment

According to provisions of Sub-Section 13.2.1.
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13.2.3. Hckon poposa M kawana mMpHHe Mame o1 1.5 M u
nyOuHe mame oa 2.0 M

O0uM ¥ canpikaj pana

Pan mo oBoj mo3sMuMju cacTOjM ce y MCKOMY YCKHX M
PE/IaTHBHO MUIHTKHX POBOBA M KaHalla, Kao IITO j& MCKOI
3a TEMEILE KCrJM, ITo nojapasymera obezdeherme caux
MOCTPOjCH-a, ONPEME M PajlHe CHAre M 00AB/haM:E CBHX
Omepaumja y Be3n ca HCKOMOM, €BEHTYATHMM LPIEHEM
BOJC, 3AWITHTOM TEME/BHE jame o o0pyluasawma M
TPaHCIIOPTOM Y JACNOHM]Y.

Hipohemwe pagosa

Ha nenosuma kernu koje ce 06aay M3BOOM CE TeMesb
1pemMa MpojexTy, OJHOCHO U3BOM CE HCKOM poBa 3a G0
KOjy apyry nmnotpefy y Be3M ca  MOCTOBCKOM
koHcTpyKumMjom. [Ipeasuha ce mckon posokonayem wam
PYYHO, YKO/IMKO TEPEHCKH YCIOBH HE JI03BOJbABajy
kopuihere Mamuse, mro je u3sohau ayxkaH ga yTBpaM
YBHIOM ¥ MpOjeKTHY aokymanrtaumjy. Hssohau he
YIBPAMTH nOTpedy 3a pasymupameM TeMebHE jaMe y
LENMHH MM Y JenoBuMa. Mckonauu Matepujan oiBosu ce
Y JENOHH]Y.

Mepere

Konmunna koja he ce nnaruti n3sohauy rno yrosopeHoj
jenmHuuHoj uenm je Gpoj M’ MckonaHor Marepujana
MEPEHO Ha JIMLY MeCTa M 0J00PEHO 0] CTpaHe HAA3OPHOr
opraHa.

[NMnahame

3a xonn4MHY yTBphEHY Ha onucanm HauuH wisohauy he
CE MIAaTHTH [0 YrOBOPCHO] JEAMHHYMHO] LEHH Koja
Mpe/ICTaB/ba MyHY HAKHAIY 34 CaB pajl M MaTepHjan npeMa
obuMy pana no OBOj MO3UUMH, INTO YKIBYYYje H
CBEHTYAITHO Pa3ynHUparke H LPIEHE BOIE.

13.2.4. 3arpnapame Temerna cTyfopa

O6um 1 canpxaj pana

Pan no oBoj nosuumju cactoju ce y spahamy MekonaHor
marepvjaia y NpoCTOp IMpeocTao [MOc/He MHcKonma W
uspohiera TememsHe KOHCTPYKLMje U Jena cryba koju ce
Hamasu y 3¢MJEH.

Hssohemwe panora

Matepujan u3 uckona Tpefa I0BECTH ca MECTA HA KOME je
JIENOHOBAH | yrpaljHBaTH ra y mpocTop M3Ham nopej
TEMEbHHX KOHCTPYKUMja M JleNa cTy6a KOju ce Hanasu y
Ty, Ilo motpebu he ce kopuctuTH W Marepujan w3
no3ajmMumra. MartepHjan ce HAHOCHM Yy  cnojeBMMa
nebbuue oko 30 uM u Habuja. Crenen 30ujama
NpUNaroAMTH noTpebH 1a Mocne 3aBpIIEHOT paja Ha
3aTpraBary TEMELa He J10J1a3H 10 HAKHATHOT Cllerama.

13.2.3. Excavation of Trenches and Channels Less than 1.5 m
Wide and Less than 2.0 m Deep

Scope and Contents of Works

The works under this item consist of the excavation of
narrow and relatively shallow trenches and channels, such
as the excavation for foundations of end slopes, including
the provision of all plants, equipment, and labour, and
carrying out all operations related to excavation, any
water pumping, protection of the foundation pit from
caving in, and haulage to a stockpile.

Execution of Works

The parts of end slopes that are to be lined shall be
founded as specified in the design, i.e. trenches shall be
excavated there for any other purpose related to the bridge
structure. Trenching is foreseen to be done with a
trencher, or manually if the ground conditions do not
allow the use of machines, which shall be identified by
the Contractor based on the perusal of design documents.
The Contractor shall identify the need for full or partial
strutting of foundation pits. Excavated material shall be
hauled to a stockpile.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m® of excavated material
measured on site and approved by the Engineer.

Payment

For the amount determined in the way described above,
the Contractor shall be paid at the agreed unit price that
makes the full compensation for all work and material,
according to the scope of works under this item, including
any strutting and water pumping,

13.2.4. Backfilling of Foundations of Piers/Abutments

Scope and Content of Works

Work under this item includes the backfilling of
excavated material into the space left after the excavation
and foundation and next to the parts of piers/abutments
located in the ground.

Execution of Works

Material from excavation shall be hauled from the
stockpile to which it was stored and backfilled into the
space above and next to foundations and parts of
piers/abutments located in the ground. If needed, material
from borrow pits shall be used as well. The material shall
be placed in layers, about 30 ¢m thick, and tamped. The
degree of compaction shall be adjusted in such a way that
after completed works on backfilling of foundations no
subsequent settlement shall occur.
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13.2.5

Y cnyuajy Teme/ba M3BEICHHX MO 3AMITHTOM GyHapa WM
caHjlyka notpedHo je Aa ce npoctop w3Han OyHapa MM
caHiyka Ttaxobe satpnma. Tamo rae npucyctso Boje
oTexkapa Habujarke, OMpa ce Takae MmarepHjan (KameH,
mI/bYHAK) KOjH hie ce nom AejcTBOM COMCTBEHE TEXMHE M
3axpasbyjyin OJHOCHMA UMEH3H]A H 00IMKY ONTHMATHO
CNOMKHMTH, & CXOAHO o000pekyY HAaZ30pHOr OpraHa.
3aspuiny cnoj HaOHjeHOr MaTepujana Tpefa ueniaHupaTn
H NIPHIArOANTH OKOJIHOM Tepeny. [la 6u ce y3ena y oG3up
M(}F}’hHGCT HENMOCPEIHOT KpaTKOpOYHOD Clerama, MOMKe
OuTH NOTpeGHO 14 ce OCTABM HANBHUIEHE 01 OKO 5-10
LIM, CXO/IHO 0100pey HAT30PHOT OpraHa.

Mepeme

Konnunna koja he ce nnatu n3sohauy mo yroBoperoj
jenuHuuHOj uenu jecte 6poj m' yrpafjenor matepujana
KaKO TO 0100pH HA30PHH OpPraH.

[nahame

3a xonuuuny ojapeheHy Ha omucaHH HauuH M3sohauy he
Ce MIATHTH M0 YrOBOPEHO] jeMHHYHO] LEHH Koja
MpeJCTaB/ba NyHY HAKHAIY 3a CBY ONpeMy, MaTepujan u
pajl Ha yToBapy, Tpaucnoprty, yrpahusamy M HabHjamy
3eM/baHor  martepujana. Y ciaydajy  kopumhema
No3ajMHIUTA, HCKON M3 no3ajMumTa niatuhe ce nocefHo.

M3pana nusyHuaHor KjaHHa

ObuMm 1 canpikaj pana

HIbyHuany KAHH paiy ce u3a Kpajiux cTyfoBa MocTa
namel)y Kpuna, UCrojl MpenazHuxX [U10Ya, ca IUH/BEM J1a ce
HCKI/BYUC WIIH CBENlY HA MPUXBAT/EMBY Mepy AcdopMalmje
KO/IOBO3a HA KOHTAKTY Ca KOHCTPYKLMjOM, KoOje ce
JjaB/bajy Kao nocneIuua cierakba TOKOM KOHCONHJALMje
noarna M Hacuna. KnuH ce H3BOOH HCTOBPCMEHO ca
NPUK/BYYHHM HACHIOM, NOWITO je KpajikH cryl seh
u3sened. Moryha cy asa ciyuaja:

e Mzsenena pacrioncka konctpykimja: ¥V tom cayuajy
HEMa OrpaHuyersa y noraeny n3sohema KiuHa.

s Pacnoucka koHctpykumja Huje useenena: IlorpeGuo
J€ TpEeKo HaI30pHOT OpraHa M YBMIOM Y
JNOKYMCHTAlM]y YTBPAMTH Ja 1M je ¢ryd pauyHar 3a
TaxBy (a3zy onrepehema,

Hssoheme panora

Ha konTakTy ca cTyDoM 3eM/baHM HACHN 3aBpIIABA CE
fpeMa JAeTabY W3 MpPOjeKTa, a NOTOM MNpHCTYNa
M3BPIIEWY KIMHA. Y mnpaslly OCOBMHE mnyTa (Mocra)
NpPEeceK Kpo3 KJIHH je TPANe3Hy ¢ THM LITO CTpaHa Tpanesa
HA Kpajy npenasHe MIode npema Hacumy Tpeba aa Gyne
BUCHHE HajMame S0UM, YKOJIMKO [POJeKTOM HHje
onpeljena seha numensuja.

13.2.5

In case of foundations constructed under the protection of
open or box caissons, the space above them shall be
backfilled, too. Where the presence of water makes
compaction difficult, such material (rock, gravel) shall be
selected that will set down optimally under its own weight
and due to the ratios between sizes and shapes, subject to
the approval of the Engineer. The finishing layer of
compacted material shall be levelled and adjusted to the
surrounding terrain. To allow for the possibility of
immediate short term settlement, it may be necessary to
leave the backfill about 5-10 e¢m higher, subject to the
approval of the Engineer.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m’ of incorporated
material as approved by the Engineer.

Payment

For the quantity determined in the way described above,
the Contractor shall be paid at the agreed unit price that
makes the full compensation for all equipment, material,
loading, transport, backfilling, and compaction of earth
material. If borrow pits are used, the excavation from
borrow pits shall be paid extra.

Construction of Gravel Wedge

Scope and Content of Works

Gravel wedges shall be constructed on the rear side of
bridge abutments, between wing walls, under transition
slabs, in order to eliminate or reduce, to an acceptable
degree, the deformations of the deck at the contact with
the structure, resulting from settlements during the
consolidation of subsoil and embankments. Wedges shall
be constructed at the same time as approach
embankments, after abutments have been constructed.
There are two possible cases:

e The spanning structure is constructed. In this case
there are no limitations regarding the construction of
wedges.

e The spanning structure is not constructed. It is
necessary to determine, in consultations with the
Engineer and by perusing documents, whether
abutments are calculated for such load phase.

Execution of Works

Soil embankments shall be finished at the contact with
abutments, according to details from the design, and the
construction of wedges shall be started afterwards. In the
direction of the road (bridge) centre line, the cross section
through a wedge is trapezoidal, and the trapezoid side at
the end of transition slab, toward the embankment, shall
be at least 50 cm high, unless a greater height is specified
in the design.
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13.3

13.3.1.

Marepujan 3a KJIMHOBE [0 CBOjUM KapakTepHCTHKaMa M
rPaHyJIOMETPHJCKOM  cacTaBy  MOpa  OZATOBapaTH
3axTeBHMa 3a TAMIOH, OJIHOCHO Joke Hocehe crojere
(nexcubunuux komoeosza. Marepujan ce yrpahyje y
cnojesuma febbune o 50 um w Habuja noroanum
MEXaHHYKHM CpEICTBHMA [0 TMNOCTH3aHka 3axTeBaHe
30ujeHocTH. 3OHjEHOCT CBAKOT CNOja €€ KOHTPOJMINE
nocrynkoMm npeasubeHum 3a  TammoHe. 3axTera ce
cneneha 36ujenocT:

e Hajsum cnoj: 70 MPa;

e Cpaku cneaehn Hikn ¢1oj: Ymamyje ce 3a 10 MPa.
Mepeme

Konuunna xoja he ce nnatuti ussohady no yrosopemoj
jeaunnuHoj UeHM jecte Gpoj M MIBEACHOT NUBYHYAHOT
KIHHA ¥ carfllacHOCTH ca rope HaBEJICHHM OMNMMCOM H Kako
TO 0100pH HAA30PHH OpraH.

[Mnahame

3a KonuW4uHy oapeheny Ha onMcaHu HauuH n3eohauy he
C¢ MUATHTH M0 YFOBOPEHO] jeJMHUMHO] LEHH Koja
NpeicTaBba MyHY HAKHA/Y 32 CBY ONpEMY, MarepHjan u
pan Ha [OpPOM3BOAMH, TpaHCOoOpTy, Yyrpahueawy H
HaOujamy MJbYHKOBUTO - IECKOBUTOr MATEPH]aa KIHHA.

JpBeHe KOHCTpYKUMjE
Ckene u onnare
Obnm u caapkaj pana

Pajgoen oOyxsahenu oBom TaukoMm TeXHHYKHX YCloBa
cacroje ce y obesbehersy CBMX nNOCTpOjera, OmpeMe,
MaTepHjana u pajaHe cHare W y ussohemy CBHX onepaumja
Y BE3W ca H3PANOM, MOTPEOHHUM TEMEIBEHHEM, MOHTAKOM
H JEMOHTAXKOM CKE/Ia W Onnara Be3aHuX 3a H'SBOF}CH:E
pagoea on OetoHa, M 3a Jpyre ChnoOpeiHe pagoBe Ha
0eTOHCKMM KOHCTPYKUHMjaMa y ckiaty ca ogpeadama u
YCNOBMMA YroBOpa, M ¥ TNYHO) CArflaCHOCTH Ca OBOM
TaukoM TexHHHKHX YC/I0Ba, LPTEKHMMAa W YIYTCTBHMA
HAJI30PHOT OpraHa,

TexHuuKa perynaruea

IMEAE 87 "ITpaBunHuK 0 TEXHUUYKUM
HopmaTHEMMa 32  OeroH H
apmupanu Geton” ( Cn. nuct COPJ
op. 11/87)

116 "TIpaBHAHHK O TEXHHYKHM Mepama

H YCIOBHMAa 33 MPEIHANPErHYTH
oeton" ( Cn. tuer CPPJ 6p. 51/71)

CPIIC ¥Y.119.400 Jpsene ckene u onnare. TeXHUYKH

yenosu (1984)

13.3

13.3.1.

Material used for wedges, by its properties and
granulometric composition, shall meet the requirements
for sub-base courses, ie. sub-base layers in flexible
pavements. Material shall be spread in layers, up to 50 ¢cm
thick, and tamped with suitable mechanical devices until
the required degree of compaction is achieved. The
compaction of every layer is controlled applying a
procedure specified for sub-base courses. The following
degrees of compaction are required:

e Top layer : 70 MPa;

¢  Each next layer downward: reduced by 10 MPa.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m’ of constructed gravel
wedges in compliance with the description above, and as
approved by the Engineer.

Payment

For the quantity determined in the above-described way,
the Contractor shall be paid at the agreed unit price that
makes a full compensation for all equipment, material,
and production, transport, placement and compaction of
wedges made of gravel-sand material,

Timber Constructions

Scaffolds and Formwork

Scope and Content of Works

Work under this Sub-Section of the Technical
Specifications includes the provision of all plants,
equipment, materials, and labour, and execution of all
operations related to fabrication, necessary foundations,
erection, and removal of scaffolds and formwork needed
for the execution of concrete works, and for other
auxiliary works on concrete constructions in conformity
with the Conditions of Contract, and in full compliance
with this Sub-Section of the Technical Specifications,
drawings, and Engineer’s instructions.

Technical Regulations

PBAB 87 "Rules on technical norms for plain
and reinforced concrete” (Off.
Journal of SFRY, No. 11/87)

PPB "Rules on technical measures and

specifications  for  pre-stressed
concrete” (Off. Journal of SFRY,
No. 51/71)
SRPS U.C9.400 Timber scaffolds and formwork.
Technical Specifications (1984)
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Ckene W onnare M3BeAeHE O] Pas/MMMTHX MaTepujana
(venuk M apBo, GETOH W APBO M CIl.) TPOJEKTYjy ce M
u3Boae mpema oapeadama crannapna CPIIC V.119.400,
kao u BakehHx nponuca 3a NoOAPYYja NPHUMEHEHHX
MaTepHjalia ¥ KOHCTPYKLHja.

INnaxoBy 3a H3paay cKena v oniara

H3sohau je aymad 1a HA OCHOBY MOJIATAKA M YCIOBA M3
NpOjeKTa KOHCTPYKIMjE, KA0 M MOJATAKA O TEMEBEHY
ofjekra, 3axTesa y morneny oxeHjama caoOpahaja u
CHHMJBEHOT CTama, U3paau noTpebHy JOKYMEHTAlLHjy 3a
CKENE W OCNOHIIE CKENa, Kao M 3a nmocebHe orulate Koje
Hamepasa ja ynorpedu. [oxymentuumjy, uspaheny
npema onpendama craHpapiaa, w3eohau je my:kaH jJa
JIOCTaBH HAZ30PHOM OpraHy Ha ogodpeme, anu ogobpeme
HajsopHor oprana Hehe ocnoBoauti u3Bohaua on
EBEHTYAIHUX HEMOTOJHOCTH YCBOjeHHX peluckha, Kana ce
CKena 3a AeN0BE KOHCTPYKLIMjA MOCTAB/bA M3HAJ MyTeBa
Ha kojuma ce obae/ba penosaH caobpahaj, Mopajy ce
W3HaJ MyTa Ha oarosapajylieM pacTojarsy O CKene, ca
obe crpade, noauhu pamoru 3a rabapur. Pamosu ce
MOpajy M3pagMTH ca cno0OJHHM pPa3MakoM  HEITo
mamwuM of rabaputa mcnon ckene. Cea o0enexkasama M
ocurypama Be3aHa 3a perynauujy caobpahaja, useohau je
AYHKAH Ja H3IBCIC O CBOM TPOWIKY, a MpeMa YCIoBHMa
HaJUIeKHOI OpraHa ynpase, 0/l Kor'a M TPaKH CarflacHOCT
33 W3MeHY pekuma caobpahaja.

H3soheme ckena n onnara

Ckene W onnate Mopajy OMTH TAKO KOHCTpYHCAaHE M
M3BEJIEHE 1a MOTY mpey3eTH ontepehiema 1 yTHIAjE KOju
HACTAjy ¥ TOKY H3BOhera pagosa, 0e3 ITETHUX Cllerama
1 jgedopmauMja, M OCHIYPaTH Ta4HOCT npeasuheny
NPOjEKTOM.

Crene

Ckene ce Mopajy H3BECTH Tako Ja ce obesdene
NpojeKTOBAHM HAruOM KOHCTPYKLMja TPHKA3aHH Ha
upTeskuma, Bogehn pauyHa o norpefHHM HaABHMINEHHMA
JAaTHM Y TPOJEKTY, MM 3axXTeBHMa HAJ30PHOr OpraHa,
CKYMJBaKY, yruy pacmoHCKMX €leMeHara CKele,
THEYCHY MaTepHjana H creramy japMopa ckene. Crerame
CKefle MOpa Ce MpaTHTH H MEPHTH 3a BpeMe DeTOHHpama.
[TorpebHo je nmpemysetm mMepe jaa ce  omoryhu
NOHMINTABAE HEOUEKHBAHMX cheraba. Ca GeToHHparbem
€& MOJKE 3aro4eTy no oaodpemy HaJ30PHOr OpraHa, amH
Tek Mo NpHjeMy KOHCTPYKLMja CKele 0J1 CTpaHe nocefHo
(opmupaHe KoMicHje H3Bohaua pajosa, Koja je myHa 1a
npoeepu AuMeH3uje yrpalieHHX eleMeHaTa, KBajIMTeT
M3pajie, Kao u npejy3eTe Mepe 3aliTHTE Ha pamy.

Onnare

Onnate GETOHCKHX €/IeMEHATA MITH JIEOBA KOHCTPYKLMje
Mopajy 00e30ennTy 1a ce ob/MK U [IMMEH3Kje eneMeHara
JIaT Ha UPTeXHMA OJPXKH Y TIpaHMUAMA [03BOJBEHMX
MpONMCaHuX oAcTynawa Onnare ce KOHCTPYHIY oOf
MaTepHjana B Ha HAYMH KOjU 3aBHCH OJ1 3aXTEBA KOjH CY
NOCTAB/BEHH Y  MPOJEKTY, CPICKOM CTaHAapay M
ogpendama oBuX TeXHHUKHX YCIOBa.

Scaffolds and formwork made of different materials (steel
and timber, concrete and timber, etc.) shall be designed
and erected according to the provisions of SRPS
U.C9.400, and applicable regulations for the areas of
applied materials and constructions.

Scaffolds and Formwork Plans

Based on data and specifications from the structural
design, and on data on foundations of the structure, and in
view of traffic requirements and the surveyed condition,
the Contractor shall prepare necessary documents for
scaffolds and their supports, and for special formwork he
intends to use. The documents, prepared according to
provisions of relevant standards, shall be submitted to the
Engineer for approval, but the Engineer’s approval shall
not relieve the Contractor from any inappropriate, yet
adopted, solutions. When scaffolds are erected for parts of
constructions above roads in a regular traffic regime,
frames shall be erected above the road, on both sides, at
appropriate distance from the scaffolds, to provide for the
headway. The frames shall be constructed with the
headway somewhat smaller than the one under the
scaffolds. All traffic control signs and protections shall be
put in place by the Contractor, at his own expense, in
accordance with requirements of a competent authority,
whom the Contractor shall also ask for approval for traffic
regime changes.

Erection of Scaffolds and Formwork

Scaffolds and formwork shall be designed and erected in
such a way that they can withstand loads and impacts that
occur during the works without harmful settlements and
deformations, and ensure the accuracy specified in the
design.

Scaffolds

Scaffolds shall be erected in such a way to ensure
designed gradients of constructions shown on drawing,
taking care of any necessary superelevation given in the
design, or required by the Engineer, contractions,
deflections of spanning elements of the scaffolds,
squeezed material, and sinking of scaffolding trestles. The
sinking of scaffolds shall be monitored and measured
during concreting. It is necessary to take measures to
ensure the correction of any unexpected settlements.
Concreting may start upon the Engineer’s approval, but
only after the acceptance of scaffolding structures by a
commission, specifically established by the Contractor, in
charge of checking dimensions of erected elements,
quality of workmanship, and implemented safety-at-work
measures.

Formwork

Formwork for concrete elements or parts of the structure
shall ensure that the shape and dimensions of elements
given on drawings are kept within the limits of allowed
tolerances. Formwork shall be erected of materials and in
a way depending on requirements set out in the design,
Serbian standards, and provisions of these Technical
Specifications.
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Konctpykuuja onsara mopa OMTH Taksa jia ce OHE mo
OTBpAM-aBamy OeToHa MoOry ckuHyTH Oe3 omrchema
enemenTa. CBHM HOcauM M Ipelle  ynoTpO/beHH 3a
Nojynupawe omiata mopajy Ourn nocedHO KpyTH,
HHX0BA KOHCTPYKLHMja Ce MOpa OAPEAMTH Ha OCHOBY
yruba koju He cme npenasutin 1/1000 pacnona non
nyuum onrepehemwenm. Onnate mopajy Outn wro je
morylie Bume wHenpomycT/bMBE W MOpajy ce npe
Oeronupawa n00po HaBnakuTH ca obe cTpame. 3a
NpeMasuBake OMIaTa ¥ Kaayna Mory ce ynotpOJeasaru
Camo CPeJCTBa KOja He JI0BOE /10 H3MEHE H3rjena u Goje
OeToHa, HMTH JleNyjy ArpeCHBHO HA CBEX MM OYBPCIM
Oeton M apmarypy. YKOIMKO MpojekToM HHje noceGHo
npeasuheHo, Ay yrnoea onnare, aa OM Cce HBHUIE
DETOHCKHX efleMeHaTa cadysale o owTehemna NPUIHKOM
CKMJara onnate, Tpeda YrpaaMTH NajcHe TPOYJIAcTor
npecexa ca kareraMa o 2 um. JKuue 3a yresamwe onnare
Mopajy OMTH MPOBYYEHE KPO3 MIACTHUYHE LEBYHMLE, C THM
LITO PACTOPE/l HCTUX HA BHAHMM MOBPIIMHAMA MOpa GUTH
npapHiaH,

e Onnare TeMeba W YHYTPAIIHHX MOBPIIMHA:

3a onyate TeMmesba, jACTYKA, YHYTPAIIRMX MOBPLIMHA
DETOHCKHMX €NleMEHaTa M JeNoBa KOHCTPYKIHjA KOjH CY ¥
KOHTaKTY Ca 3eMJbOM HE MOCTAB/BA]Y Ce HUKAKBH MOCeOHH
3aXTeBH Yy mnorieny u3bopa THma oOmiate, OJHOCHO
Marepujana, ceM Ja Mopajy OMTH MCITYH:EHM OCHOBHM
3AXTCBH HABCICHH Y OBHM TEXHHYKHM YCnoBHMa.

e Onnare BUIHHX MOBPINHHA;

Onpare  CNOBHHX, BHJAHUX [OBPIIMHA  OETOHCKMX
€IEMEHATA: CPE/IbH H KPajibH CTYOOBH, NIEKHILIHE rpeae v
KBaJICPH, PACNOHCKE KOHCTPYKIHjE, Kao H JIENOBH
KOHCTPYKIMjA, YKOJIMKO HAa LPTEKHMA HHje nocefHO
aaro, mopajy OHTH  IaTke ca  HeHarnameHHM
HACTABLIAMA.

e Onnate on MeTana:

Vcnosu 3a onnare: y norneay KOHCTPYKLM]E, PABHOCTH,
ykpyhemwa, npaeua, ofpaie yrioBa, yKiamarma, NOHOBHE
ynotpOe, noamMazusama 1 4HIINcksa, BaKe U 3a OMLIaTe OJ1
METajla, ONHOCHO Kamyme. Meran KojM ce KOPHCTH 3a
onnare Mopa OMTH Tonuke aeG/bUHE 1@ OMIATA 3a/PKH
cBoj obnuk. Criojke ¥ Apyra CpeicTBa 3a Criajambe MOpajy
OMTH Tako KOHCTPYMCAHE Ja KPYTO Crajajy onmare u aa
omoryhe yknamwarme Tako jga ce OeToH He owrtetn. Mopa
ce nocebHO BOAMTH padyyHa [a ce OMNATe Oj MeTana
ca4yeajy oa phe, MacTH WM JApYror CTpaHor Marepujana,
Kojn 61 n0Beo A0 npomeHe Ooje OeToHa.

e Yuwheme yHYTPAMIBOCTH ONJIATA:

[me je yHyTpawmwoCT QHA ONAATe HEMPUCTYNAYHA, IOILE
Tabie onsare Mopajy ce OCTaBHTH clofoaHe, Tako na ce
MOTY YKIOHHTH 300r unmhera HenoMKe/bHOT Matepujana
Herocpeano npe yrpaliueama OeToHa.

The formwork construction shall be such that formwork
may be removed without damaging concrete once
concrete hardens. All supports and beams used to support
formwork shall be particularly rigid, and their
constructions shall be specified based on deflections
values that shall not exceed 1/1000 of the span under full
load. Formwork shall be as watertight as possible, and
shall be moistened thoroughly on both sides before
concreting. Only agents that do neither cause any change
in the appearance and colour of concrete, nor act
aggressively on fresh or hardened concrete and
reinforcing steel may be used to coat formwork and
moulds. Unless otherwise specified in the design, corner
fillets, triangular cross-section, 2 ¢m long legs, shall be
placed along corner sides of formwork, to protect the
edges of concrete elements against damage during the
removal of formwork. Wires used to tie up formwork
shall be inserted through plastic tubes, and their
arrangement on visible surfaces shall be regular.

s  Formwork for Foundations and Inner Surfaces:

For formwork for foundations, cushions, inner surfaces of
concrete elements and the parts of constructions that are
in contact with the ground, there shall be no special
requirements regarding the selection of formwork type,
and/or material, except for compliance with minimum
requirements set out in these Technical Specifications.

e  Formwork for Visible Surfaces:

Formwork for outer, visible surfaces of concrete elements:
central piers and abutments, bearing beams and caps,
spanning structures, and parts of structures, unless
specifically indicated on drawings, shall be smooth with
discreet joints.

e Metal formwork:

Formwork requirements: for construction, evenness,
stiffening, direction, angle finish, removal, reuse,
lubrication, and cleaning, they shall also apply for metal
formwork, i.e. moulds. Metal used for formwork shall be
of such thickness that formworks retain their shape.
Connectors and other connecting accessories shall be
designed so as to connect formwork firmly, and to ensure
its removal without damaging concrete. Special attention
shall be paid to protect metal formwork against rust,
grease, or other external substances that could change the
colour of concrete.

e  Cleaning the inside of formwork:

Where the base of formwork is inaccessible from the
inside, the base panels of formwork shall be left free, so
as to be removable for cleaning any undesired material
immediately before placing concrete.
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e [IpMjem onnara:

[lpe moueTka OeTOHMpamka CBAKOT €NEMEHTA, HAJ3OPHH
Oprad, Ha OCHOBY MpeIXOJHO H3BPINEHE TIe0leTCKe
KOHTPOJIE MW KOHTPOJE TCOMETPHJE eeMeHTa KOjH ce
OeTonMpa, Mopa Jia Mperieia ¥ YHece Y 3alMcHUK J1a 1
nsrpaljeHa onnara oroeapa y norneay:

= CHUTYaLHOHOT no.-‘:omaja €NEMCHTa H BHCHHCKHX KOTa,

- IMMEH3Mja elEMEHATa JIATHX Y MPOjeKTy,
- yuspmhcisa U yTe3amsa orare,

- yucrohe onnare.

Yrnawame ckena u onmarta

Ckene MCNoji PacloHCKHX KOHCTPYKLMja, Kao M JeN0BH
KOHCTPYKIMjA, MOTY [a Ce YKIOHE TEK MOWTO Ce
MOCTHIHE MPOJEKTOM TpaskeHa Mapka 0eToHa, HajpaHuje
28 nawna on nana GeToHupama. TauyHO BpeMe ONyIUTAWmA U
yKnawamwa ckene oapenuhe HaxzopHu oprad, wro he
3ABMCHTH OfI Here DETOHA M MpOCEYHEe TEMIEpaType Ha
rpagMiHITY nocie yrpaljusama OeTOHa, Kao M pesy/irara
KOHTPOJIHHX KOUKH Y3eTHX 3a BpeMe OeToHMpama u
HErOBAHMX M10]1 HCTHM YCNIOBMMA Ka0 M KOHCTPYKLWM|a HA
MECTY I'IE CY H Y3eTe.

Tawan ©poj Nasa M [O3BONY 33 OMYINTAKE CKeNe
ompeauhe Ham3opHW oprad, wTo fie 3aBHCHTH OO Here
OeTOHA M NpoceyHe TEMIEPAType HA IPaIMIHIITY rocle
yrpahusama 6eToHA, KA0 M Pe3y/ITATa KOHTPOIHHX KOLIKH
¥3€THX 32 Bpeme Gcrounparba H HECTOBAHHX MO HCTHM
YCIOBMMA Ka0 H KOHCTPYKLIMjA HA MECTY IJe CY H y3eTe.
3a npeHanperHyTe KOHCTPYKLMjE Bayke HArOMEHe jaate
Ha uprexuma. Ckele HCNOA CBHX pAClOHAa MOpajy ce
NOTIYHO OJBJUTH NPE HETO IITO CE [OCTABE MAPANeTH,
orpage W KOMOBO3HM 3actop. Omnnate GeTOHCKHX
ejleMeHaTa ce ckuaajy no Qazama, Ges notpeca u ynapa,
kana OETOH J0BOJBHO OYBPCHE. AKO MPOjEKTOM
KOHCTPYKUHje HHje apykusje ojapeleHo, 3a Bpeme
CKHJama orniate pake oapende unana 248, [IBAB-a. Ce
orlaTe e Mopajy YKNOHUTH, OMNO Ja Cy H3HAam WM
HCMoO4 TEpeHa HIHW HHBOA BOIC. Vﬂyrpaum.c ornare
WymBUX CTYOOBA, HOCA4a H APYro MOPAjy C€ YKJIOHHTH
aK0 CY O/l MATEPH]a/1a CKIOHOT TPY/ECHY, HIH OH Ha Guno
KOJM HAYHH LITETHO YTHUATH HA KOHCTPYKLIM]Y.

[Inahamwe

Panosu obyxsahienu opom Taukom TexHMUKHX yClOBa ¥
onucaHoM o00MMY Mopajy OutH oOyxBaheHH LieHOM
nouyheHOM Y npeipauyHy 3a pazee nosuusje niuaharma,
Koje ce oaHoce Ha GetoHcke panose. Hehe ce usspmuth
HHKaKBa 0oJaTHa HakHala.

e  Acceptance of formwork:

Before the commencement of concreting every element,
based on a previously performed geodetic control survey
and geometric control of the element to be concreted, the
Engineer shall inspect, and note in a protocol, whether the
erected formwork is satisfactory regarding:

- Horizontal position of elements and their vertical
levels,

- Dimensions of elements as given in the design
- Fixing and tying up of formwork

- Cleanliness of formwork.

Removal of Scaffolds and Formwork

Scaffolding under the span structures, as well as parts of
the structures, may be removed only after concrete class
specified by the Design is achieved, not earlier than 28
days from the day of concreting. The exact time of release
and removal of scaffolding shall be determined by the
Engineer, and it will depend on concrete curing and
average temperature on the Site, as well as on the results
of test cubes taken during concreting and cured under the
same conditions as the structure in the place where they
were taken,

A precise number of days and permission for the release
of scaffolds shall be defined by the Engineer, which will
depend on the curing of concrete, the average temperature
on the site after the placement of concrete. and on the
results of tests performed on test cubes taken during
concreting and cured under the same conditions as the
structure at the place of extraction. For pre-stressed
structures, notes given on drawings shall apply. Scaffolds
under all spans shall be completely released, before
parapets, railings, and road surfacing are placed.
Formwork of concrete elements shall be removed in
phases. without shocks and impacts, when concrete is of
sufficient hardness. Unless otherwise specified in the
structural design, the provisions of Art. 246 PBAB shall
be applicable during the removal of formwork. All
formwork shall be removed, whether above or under
ground or water level. The inner formworks of hollow
piers, girders, and other elements shall be removed if
made of material susceptible to decay, or if they could
have a harmful impact on the structure in any way.

Payment

The works covered in this Sub-Section of the Technical
Specifications in the described scope shall be included in
the price offered in the Priced Bill of Quantities for
different items for payment that refer to concrete works.
No extra compensation shall be paid.
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13.4. Panosu on 6eToHa

13.4.1. Heapmupauu detoH

13.4.1.1. BeToHnpaibe TeMe/ba KCIJIH - TEMeba 00710ra 3eMIbAHHX

PaBHHX H KPHBHX MOBPLIMHA

O6uM M canpxaj pana

Osa nosuumja oOyxBara W3pamy [AENOBA TeMeba O]
veapmupanor Gerona. [pojektom je npensulena mapka u
Knaca Oetona.

Yenoru 3a Geton

Venosu koje GETOH 3a TeMeIhe MOPa 3a10BOLHTH JIaTH CY
y nornaeky 8. BETOH wu taukm 8.10. BETOH 3A
KOHCTPYKUHIJE oeux TexHH4KUX yCI0BA.

Hspohewe panosa

[lo u3BplieHOM MCKOMY M NpPHNpeMH TeMebHE jame
npuctyna ce yrpahusamwy Oetona. Hauus npowseo/se,
TpaHcropta M yrpafjuBama jaar je y Tauku 8§ BETOH.
beron ce yrpahyje y cnojesuma mebmume 20-30 um u
nabuja. Tlpe nouetka Geronupama wu3Bohau mopa 1a
CTaBH Ha YBH] HAZI30PHOM OPraHy Onpemy 3a yrpaljusaime
M Habujame M J1a je y HEroBOM NPHCYCTBY MCrpoda.
M3sohau mopa pacnosmaratd Gap jeaHuM pe3epBHHM
BuOparopoM 3a HaGHjame Oerona. [lpeunmk "urne" u
(pexsenumja BubpaTopa mopajy OMTH ycarnaweHn ca
nebpuHom Habujavor cnoja u B/L] dakropom cexke
Geroncke wmace. BueumHa g0 koje he ce wusspmmTH
GeToHupame TeMe/ba HEApPMUPaHUM GeTOHOM Mopa GHTH
YHanpea o3Ha4yeHa Ha MOArpajgM TemesbHe jame. Hera
fetona npema onpenbama nornasma 8. BETOH oemx
TeXHH4KHX ycnoBa.

Mepere

Konuuuna koja he ce nnatutn ussohauy no yrosopewoj
jeanuuuHoj uenu jecte Gpoj m’ yrpahewor Geroma y
TEME/b Y MOTIYHO] CArMacHOCTH Ca FOpPH:MM YCIOBHMA H
KaKko TO 0100pH Ha30PHH OpraH.

[1nahame

3a konuuuny oapeheny Ha onmmcaHW HauuH u3sohauy he
Ce TUIaTHTH M0 YrOBOPEHO] JjeIMHHYHO] LEHH Koja
NpeAcTaB/ba MyHY HAKHAMY 3a cBy KopumfieHy onpemy,
MarepHjan M pal  Ha NPOM3BOLELH, TPAHCNOPTY,
yrpaljusamwy u He3n OeToHa TeMesba.

13.4.

13.4.1.

13.4.1.1.

Concrete Works

Plain Concrete

Concreting of Foundations of End Slopes — Foundations
of Lining of Straight and Rounded Soil Surfaces

Scope and Content of Works

This item includes the construction of parts of foundations
with plain concrete. The grade and class of concrete shall
be specified in the Design.

Concrete Requirements

The requirements to be met for concrete for foundations
are given in Section 8. CONCRETE and Sub-Section
8.10. STRUCTURAL CONCRETE in these Technical
Specifications.

Execution of Works

Concreting may start after the excavation and preparation
of foundation pits. The method of production, transport,
and placement is set out in Section 8. CONCRETE.
Concrete shall be placed in layers, 20-30 cm thick, and
compacted. Before the commencement of concreting, the
Contractor shall present the equipment for placement and
compaction of concrete to the Engineer, and try it out in
the Engineer’s presence. The Contractor shall have at
least one back-up vibrator for compaction of concrete at
his disposal. The diameter of “needle™ and frequency of
the vibrator shall be adjusted to the thickness of
compacted layer and W/C ratio of fresh concrete mass.
The height to which foundations will be concreted with
plain concrete shall be marked in advance on the struts of
foundation pit. Concrete shall be cured in compliance
with Section 8. CONCRETE of these Technical
Specifications.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m® of concrete cast into
foundations in full compliance with the Specification
given above, and as approved by the Engineer.

Payment

For the quantity determined in the described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all used equipment,
material, and work on the production, transport,
placement, and curing of concrete in foundations.
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13.4.1.2. Obnarame keran - obnarame Ha 3eMJBAHMM PABHHM M
KPHBHM MOBPIIHHAMA

O06um 1 canpxaj pana

Pan no oBoj nosuumjn cactoju ce y o0naramy 3eMIbaHHX
MOBPIMMHA KErJH WM "IponymTeHor" Hacuna, ITo
noapasymesa oOesbeljerme CBMX nOCTpOjersa, onpeme,
MarepHjana u pagHe cHare U 00aB/bame CBHX Onepauuja y
BE3H Ca MNpPOU3BO/ILOM, NPHIPEMOM TMOBPLIHHE H
yrpajuBameM cloja LUBYHKA HAa Koju ce ofnora
MOCTABbA.

Marepnjan

3a obnarame ce ynorpeGkasajy OeTOHCKE 110G
JMMEH3H]ja TIpeMa NpojexTy.

Mapka u knaca OetoHa 3a rotoee Geroncke Wian "B-T"
TUIOYE, JIaTe CY MPOJEKTOM; ¥ CBEMY OCTANIOM Y BAYKHOCTH
cy oapenade tauke 8.10. BETOH 3A KOHCTPYKIIUIE.

H3solewe panosa

Jebmuna u ppera onore maje ce npojextom. [Nospmmnna
Koja ce obnaxe mopa umaru o0nMK M Harube mare
npojexktom. TIpocTop 3a 06mory octasiea ce NpH M3pamm
nacuna. [Tospimnna Mopa 6utn 106po 30MjeHa W paBHa.
3axtepa ce 30mMjeHocT no cradnapaHoM [IpokTopoBom
onuty om 95%, a 3a caydaj wu3page HacHna o
HEKOXEPEHTHMX MarepHjana npomucyje ce  MOoayi
cruubupoct MC=25-30 MPa. Ha npunpemmeny
NOCTE/bHLY HAHOCH C€ II/bYH4YaHA nojanora aedmune 10
um. [lmynak Mopa 6uTH 4T, 3 opraHcKuxX npuMeca, a
Y CBEMY OCTAlOM OJroBapaTH TEXHHYKHM YCIOBHMAa 3a
TAMIIOH.

[Ipeko noanore cnaky ce OEeTOHCKe fUovYe, ¢ THM ja
3HIAkE NOYHILE 0JL Temelba Kerne. [Tnoue ce CITAKY Tako
Ja CE CMOjHHIE CBELY HA MHHUMANHY IHPUHY, OCHM "B-
T" nnowe, koje ce npenpubajy Ha KOCHMHaMa Marmer
Haruba Kao M Tamo rae ce npeasula  KacHuje
3aTpaB/bHBAHKRE KOCHHE. IMocne H3BPILICHOr claramka
OetoHcknx nnoya wu3spwuhe ce HeOyHa  CrojHMLE
LEMEHTHUM MmanTepom pasmepe 1:3. [lpe yrpahusama
manrepa noTpefHO je CNojHHIE HABMAKHTH, a mocle
yrpaljuBama WHTEH3HBHO BIIUKHTH MalTep M 3alTHTHTH
ra o/l rybMTKa BIare TOKOM BE3MBarba.

Mepeme

Konuuuna koja he ce nmaruty u3pohady no yrosopeHoj
jeanHuunoj uenn je 6poj M° NOTHYHO M3BpIIEHE 0GMOTe
Ha OCHOBY MEpEH-a Ha /Iy MecTa 0100peHor 0L CTpaHe
HA/I30pPHOTr OpraHa.

13.4.1.2. Lining of End Slopes — Lining of Straight and Rounded

Soil Surfaces

Scope and Contents of Works

The work under this item includes the lining of end slopes
or of ‘let-through’ embankments, which means provision
of the plant, equipment, materials, and labour, to carry out
all operations needed for the production, preparation of
surface, and placement of a gravel layer on which the
lining is placed.

Material

Concrete slabs of designed size shall be used for lining.

Concrete grade and class for precast concrete or "B-T"
slabs will be specified in the design documents, while
everything else shall be subject to provisions in Sub-
Section 8.10. STRUCTURAL CONCRETE.

Execution of Works

The lining thickness and type will be specified in the
design documents. The face to be lined shall have
designed shape and slope. The space to be filled with
lining shall be left carlier, at the time of backfilling. The
surface shall be well compacted and even. The
compaction degree shall equal 95% in standard Proctor’s
test and if the fill is made of uncohesive materials, the
modulus of compressibility shall be M§=25-30 MPa. First
a gravel bed, 10 cm thick, shall be spread over earlier
prepared subsoil. Gravel shall be clean without organic
matter and comply with the technical specifications for
sub-base course.

Then concrete slabs shall be placed on top of the bed
provided always that this building operation shall start at
the end slope footing. Slabs shall be aligned with joints of
minimum width except the "B-T" slabs on less inclined
slopes and on slopes on which grass will be sown. Joints
between concrete slabs shall be filled with 1:3 cement
mortar mix. They shall first be wetted and the placed
mortar mix shall also be intensely wetted and protected
from moisture loss during setting.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m® of completely
finished lining based on measurement approved by the
Engineer on the site.
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13.4.2.

13.4.2.1.

[Inahame

3a konuuuny yrepheHy Ha onmmMcaHu HauMH M3soBhauy he
Ce MNaTHTH N0 YrOBOPEHO] jeAMHHYHO] LEHH Koja
MpeACTaB/ba MyHY HAKHANY 3a cBy Kopuwheny onpewmy,
yrpaljeHu marepHjal Kao W 3a CaB paj Ha M3paIM
enemeHara obnore, TpaHcnopT M yrpaliBarse, 3ajeaHo ca
NOIONOM M CHOJHHLAMA.

Innoeu 1 npuGoju

[IIunosu BenuKkor NpeyHuKa GETOHMpaHH "Ha MecTy"

O6um 1 cazpixaj panoea

Pagosu oGyxsahenu opom TaykoMm TeXHHYKHX yclnoBa
cactoje ce y obesbehusamy cBHX Marepujana,
NOCTPOjera, ONpeMe M PajHe CHAre M 'y M3BOHCHY CBHMX
onepauMja y Be3M Ca H3pagoM OCTOHCKMX IIMIOBA
BE/IMKOT MPEYHUKA, HA CYBOM WIIM Ha BOIM, Y CKIamy ca
YCIOBHMA YrOBOpa M Y MYHO] CarjJaCHOCTH €& OBOM
TaukoM TexHHUKHX yCnoBa K oAropapajyhum LpTeknma.

Hauun uzpage mmunosa

Ilpojextom cy npeasuhenn GETOHCKH LIMIOBH NPEYHMKA
900 - 1500 mm, Beh Kako je HasHa4YeHO y oarosapajyhum
UPTEKMMA, W KOJH CE Pajc y 3eM/bHITY Y3 KOMAWE Y
UeBMMa LENOM  BMCHHOM, [IpeyHuuu wmmmosa cCy
nedHHMCAHM CMOJBHMM MPEYHMKOM LEBM M Moryha
noechamwa wunoea 3a speme yrpaame GetoHa Hehe ce
y3umary y o03up 3a Mepeme WM nosehame N03BO/bEHE
HOCHBOCTH unosa. M3sohay panosa nyxax je na npyxu
NOTOYHE JETa/ke O CHCTeMY noOHjama IIMMOBA KOjH
Hamepasa 1a NpHMEHH, YKbyuyjyhu ¥ crneuugukanmjy
marepujana W Metoi u3pase mu nosa. C 003MpoM Ha
3Ha4aj wW3pale WHNOBA BENMHKOr MNpPEYHHKA, jemaH
HHKEHEP 071 cTpaHe u3rofhaua panopa, crneuujanu3oBaH
3a Taj nocao, Mopa jAa Oy/ie NPUCYTaH HA TPATHIMINTY 33
cBO Bpeme u3pohema OBMX pamoBa. YKOMMKO H3BoRay
panoBa Kenu 1a H3pajH LHIOBE NPEYHHUKA Pa3IHuMTE 011
MPEYHHKA NPHUKA3aHOT Ha LPTEXKHMMA, MOpa la MojHece
NPOjEKTAHTY H HAJ30PHOM OpraHy Ha o00pere JIeTa/bHe
MJIAHOBE M NpopauyHe. AKO ce H3j1a oJo0peme 3a H3paay,
ynotpeby IMMNOBA NMPEYHHKA KOjH 3aXTEBA MPOLINPEILE
TeMeba, TPOINAK 3a Takea mnpomupewma cHocuhe camo
u3Bohau.

Onpema

Onpema kojy u3sohau panosa »enn Ja KOPHCTH MOpa y
NOTNYHOCTH Ja oirosapa npuxsaNeHOM CHCTEMY M3paje
wHnosa. Mopa ma npyxu Hajeehy moryhy rapanumjy y
norneny MNpeUM3IHOCTH H3paae INHNOBAa, MHHHUMATHO
pemehclbe CYCENHOTr 3CMJ/BHINTA, KOHTHHYHTET IIHMOBA H
kpanuterT OetoHa. Pagna ues Mopa ga Oyjae MOTHYHO
papHa. Cpaku HacTaRak ce 3asapyje jga 6u  Guo
HENpoInycI/bMB.

Payment

For the quantity determined as described above, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all used equipment,
incorporated material, and all work on the fabrication,
transport, and placement of the lining elements, including
the bed and joints.

13.4.2. Piles and Sheet Piling

13.4.2.1. Large Diameter Concrete Piles Cast in Situ

Scope and Contents of Works

The works covered in this Sub-Section of the Technical
Specifications include the procurement of all materials,
plants, equipment, and labour, and in the execution of all
operations related to the construction of concrete piles of
a large diameter, in dry or in water, in conformity with the
Conditions of Contract and in full compliance with this
Sub-Section of the Technical Specifications and
pertaining drawings.

Pile Construction Method

The Design foresees concrete piles, 900 - 1500 mm in
diameter, just as indicated on respective drawings, which
are to be constructed in soil, including digging through
casings in full height. The diameters of piles are defined
with the outer diameter of casing, and any enlargement of
piles during the placement of concrete shall not be taken
into consideration for the measurement or increase of
allowed bearing capacity of piles. The Contractor shall
provide complete details on the pile driving system he
intends to apply, including the specification of materials
and pile construction method. Considering the importance
of the construction of larger diameter piles, an engineer
specialized for this work, appointed by the Contractor,
shall be present on the site throughout the execution of
these operations. If the Contractor wishes to construct
piles the diameter of which is different than the diameter
shown on drawings, he shall submit detailed plans and
calculations for approval by the Designer and the
Engineer. If the approval is issued for the construction and
use of piles of a diameter that requires the extension of
foundations, the costs of such extensions shall be borne
only by the Contractor.

Equipment

Equipment that the Contractor wishes to use shall be in
full compliance with the adopted pile construction system.
It shall provide the best possible guarantee for precision in
the construction of piles, with a minimum disturbance of
adjacent soil, as well as continuity of piles and quality of
concrete. The casing for work shall be completely
straight. Any extension shall be welded to be watertight.
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Martepujanu

beToH, uemeHT, arperat, BOJA M AIUTHEN MOpajy OMTH ¥
cknany ca nornaeskeM 8. BETOH oBux TexHuukux
YC/IOBA, OJIHOCHO Ca HanoMeHaMa JaTHM Y TMpOjexTy.
Canpskaj uementa He cme na Gyae Mamu on 400 krinm®
OeToHa kaja ce OeTOHMpame M3BOIAM [0 BOJOM.
KoH3ucTeHuuja Mopa aa je Takea Ja OeToH paBHOMEpHO
HCTHYE M3 NeBKa 3a OETOHMpame a BPX JIEBKA Mopa jJa
Oyae cTanHo MCMoj NOBPLIKHHE GeToHA.

Yenuk 3a apmatypy Mopa ja Oyae yCKIamy ca TauKoM
13.5.1.  oux TexHMuUKHMX YC/IOBA, OJHOCHO ca
HanoMeHaMa H JICTA/bHMa IaTHM Y NPOjEKTy. ApMaTypHH
KOII COYUITa C€ Yy NpaBMNaH NONoka] Npe nouerka
Oetonupawa. Tpeba BomutH pauyHa o obesbehemy
NPOMHCAHOr 3AIITHMTHOr cjoja apMarype. Mopa ce
NPHNPEMHTH HEKOMHKO J0OJATHHX [LIMITKH KOjC JOBOJEHO
LWITpYME M3HAO HHBOA BOjJE YHYyTap LEBM 1a OM ce
onakmmano npahewe apMarypHOr Komla 3a  BpeMe
BeToHHpatba.

Hckon

INpu uckony W YTHCKHBaMWY LIEBH, HE CMe CE PEMETHTH
CYCEIHO T/a M M3a3HBATH XHApaylHYKO 3apyliaBpama Tha
Ha guy Oymotmse. Iles y ceako mofa Mopa OHTH
HCNYHEHA BOJOM, JI0 HHBOA KOJH jeé BHIIM O] HHBOA
3EMJBHINTA WK BOJE CNOJBA YKOIHKO TO YCIIOB/BARAjY
FeOTEXHHYKH ycoBH TepeHa. Kaga ce Hckom Bpium
rpajepoM, MOpa ce BOOMTH pauyHa O TOME Jia ce
MPUIMKOM KONama HE H33a30BC YCHCABake Ca [0HE
crpane, kaga ce rpajpep nomwke. Ha mossomapa ce
CNYILITAKE LIERH HCTIHPAaHkEM BOJICHUM MIIA30M Kao ﬂOMOﬁ
uckony. JIHO LeBM Mopa yBeK OMTH HIKE 0] JHA
Oyworune. JlHo 3aBpmene OymoTHHe Mopa na Oyae
HYHCTO M Jla MMa XOpM3OHTanHy noppwuny. [Tomro ce
ouncTd ano OymwoTuHe, u3eohay je myxaH ga U3BpIIM
HajMarke IBa CTaH]ApIHA ONUTA NEHETPalMje Y CRaKoj
Oymoruth. OnpemMa u Merog 3a H3Boheme onura
nojiexky oa06pey HAO30PHOT OpraHa M ONMT Ce Mopa
M3BPIIHTH Y HETOBOM TMPHCYCTBY. YKOIHMKO C& MIMIOBH
paie 3a notnopue rpahieruHe oBaj ONMT Huje nmotpedaH,
Ha ocunoBy pesynrara cranaapaHOr onmwTa neHeTpaumje,
HaN30pHK oprad npumuhe GYIMOTHHY MK OUTYYHMTH, ako
Tpeba, na ce cnycry no eehe aydude. Y mocnenmem
ciyyajy, umheme H ONUT MOPAjy ce NIOHOBHTH 33 HOBY
BUCHHY ana. Kana ce HaI30pHHM OpraH cioku 1a je JHo
OYyLmOTHHE HA KOTH I/l je HOCHBOCT T/Ia J0BOJLHA H 1A je
unmhiese NPABHIHO M3BPIIEHO NHCMEHO he npuMUTH
oywotuny. Oro onodpewe nehe ocnoGoauti ui3sohaua
OuUII0 KOje 0JI HEroBHX OJIFOBOPHOCTH.

Betounpame

bBeronupame Mopa na 3anoude 4uM je To moryhe mo
NpUjEMY HCKOMA X MOHTAKE apMaTYPHOr Kowia. AKo ce ca
DeToHMpaleM HE 3all0¥He Yy POKY O HEeTHPH carta ojl
yuihewa aHa Oyworune, unmhewke ce MOpa NMOHOBHTH.
IlIun ce mopa uzberonuparh ©6e3 pajHMX HACTABAKA.
beronnpame nom BOJAOM M3BECTH METOAOM JIEBKA 3a
GetoHupame y ceeMy npema Taukn 8.104.5 opux
Texuuukux ycnoea.

Materials

Concrete, cement, aggregate, water, and admixtures shall
be in conformity with Section 8. CONCRETE of these
Technical Specifications and with notes given in the
Design. The content of cement shall not be less than 400
kg/m’ of concrete, when concreting under water. The
consistency shall be such that concrete runs uniformly out
of the tremie, and the end of it shall be under the concrete
surface at all times.

Reinforcing steel shall be in compliance with Sub-Section
13.5.1. of these Technical Specifications and with notes
and details given in the Design. A reinforcing cage is
lowered in a proper position before concreting. The
specified protective concrete cover for reinforcing steel
shall be ensured. It is also necessary to prepare several
additional bars, which project sufficiently above the water
level from within the casing, in order to easily monitor the
reinforcing cage during concreting,

Excavation

During the excavation and driving of the casing, it is
forbidden to disturb the adjacent soil or to cause a
hydraulic caving in of soil at the base of borehole. The
casing shall be filled with water at all times, to the level
higher than the level of ground or water on the outside, if
so required by the geotechnical conditions. When digging
with a clamshell bucket, it is necessary to ensure that the
digging does not cause a suction effect on the bottom side,
when the clamshell bucket goes up. It is not allowed to
lower the casing with the assistance of water jet. The base
of casing shall always be lower than the base of borehole.
The base of finished boreholes shall be clean and with a
horizontal surface. After cleaning the base of borehole,
the Contractor shall perform at least two standard
penetration tests in each borehole. The testing equipment
and method shall be subject to approval by the Engineer,
and the test shall be performed in his presence. If piles are
constructed for retaining structures, the test is not
necessary. Based on the results of standard penetration
tests, the Engineer shall accept the borehole or decide that
it shall be lowered to a greater depth, if needed. In the
latter case, the cleaning and testing shall be repeated for
the new depth of base. When the Engineer agrees that the
base of borehole is at the level where the bearing capacity
of soil is sufficient, and that the cleaning was performed
properly, he shall accept the borehole with a written note.
This approval shall not relieve the Contractor from any of
his responsibilities.

Concreting

Concreting shall start as soon as possible after the
acceptance of excavations and assembly of reinforcing
cages. If concreting fails to start within four hours from
the cleaning of the borehole base, the cleaning shall be
repeated. Piles shall be concreted without any
construction joints. Concreting under water shall be
performed applying the tremie concreting method, in full
compliance with Sub-Section 8.10.4.5. of these Technical
Specifications.
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HuBo Boje ¥ YHYTPAlIBOCTH LEBH MOpa OApsKaea ce Ha
KOHCTAHTHO] BUCHHH, JOBOJRHO M3HAT BHCHHE 3CMJBHINTA
HJIH BOJE M3BaH lIeBH. 3a BpeMe OCTOHHpaa LICB ce Mopa
nonako W3BnaduTH, Oe3 noausawa apmatype. [TopuinHa
feToHa yHYTap LEBH Mopa ce y cBako ao0a apwaTv Ha
JIOBO/EHO] BHCHHW M3HAI [HA LEBH KAaKo He OM Jommo 1o
cMamera MpeceKa Wuna | npoaupamwa sojge. [Ipunukom
onpehusama Ha koM he ce oJcTojamky NOBpIMHHA GeToHA
OIpKaTH M3HAA OHA LIEBH BOAH CE padyHa O TOME Jia
konuunHa OeToHa wuermonl aHa uesu Oyne Beha Hero
YHYTap LEBH.

Camo je m3Bohau oaroeopaH jga OeTOHHpa cBe [0K
MOBPUIMHA HaHeceHor OeToHa He Oyne N0BO/BHO BHCOKA
W3HAJ| TEOPETCKE BUCHHE NPEKUIA, KAKO je TO Ha3HAYEHO
Ha upTexKKMa, a na 61 ce 0be30eanno na cae 6ETOH HCNox
KOTE MpeKHa NOCTHIHE NPONHcany Kpanuter. [MowTo ce
HCKOMa TEME/EHA jaMa W M3pajd TaMmnoH-cioj OeToHa,
IKHMOBM CE Mopajy oOpanuTH Ha KOTY TEOpeTCKOr
npekupa. [llunke apMaTtype ce He cMejy OWITETHTH. Y
cly4ajy MpeKMHYTHX, HANpPCIHX WM HENpaBHIHO
MOCTAB/bEHMX LIWMOBA, MOPAjy C€ YrpajuTH I0JaTHH
IIMMNOBH, O Tpomky M3poha 4va, koju he cHOCHTH M
TpollkoBe 3a nocefHe KOHCTPYKUMje moTpebHe 3a
HOBOHAcTany curyauujy. Ilpe Hero wro moune w3pana
HNoBa, W3polhay Ha rpaJHaMIITY MOpa Ja HMa ONpeMy M
kpaiMuKoBaHO ocob/be 3a Oyweme jesrpa 3a uUeny
ny:uHy muna. Bymeme jesrpa hie 6utH norpebHo kana
DETOH WM HEMpaBHIHOCTH HAcTane 3a BpeMe panoBa
YK&XKy Ha TO Jia KBA/WTET LIMNA OACTYNA O/ NPOMHCAHOr
craunapia. Hansopuu opran omnyuuhe ga nu u kaja
Oywere jesrpa tpeba na ce M3BPILK; TAKOHE, HCTUTHBALE
jesrpa Mopa ce M3BPLINTH NPeMa YIYTCTBHMA HAA30PHOr
oprava. Hansopuu opran micmeno he omoBpuT cBaku
wun. Hukakas nactaBak pana, Ha OWIO KojeM TeMelby, He
CME CE 3aMOoYETH JIOK CE CBH IIMIOBH Ha MPETXOIHOM
TEMesBY He 0100pe.

Tonepanumje

3a Bpeme Oymema, n3pofjay npoBepasa MONOKaj] M HaruoO
IIMMOBA M NOJAHOCH CBWJICHIM]Y HAX30PHOM OpraHy Ha
onobpemse. [lonoxkaj rnaee muna He cMe npenasuru 5%
NpeYyHHKA [WMNA, a He BHWE oa 5 uM y nopehemy ca
upreskuma, Haru® mmna ne cme npenasutn 1 % Ha
JIY/KHHH LIMNA HCNOJL MOBPIIHHE 3€MIBHINTA,

JIHeBHUK pana

3a BpeMme M3pajec IIMMOBA CBaka ce OYLIIOTHHA Mopa
OMNMCATH ¥ 3AMMCHUKY: YHETH THI 3eM/BMINTA 3a CBAKH
Cr10j, 3anaxarka Koja ce OJIHOCE Ha MojaBy MW ryfuTax
BojIe ¥ OYIIOTHHY M Npenpeke Ha Koje ce Hauhe. M3pohau
je y#aH 1a BOAM M HYBA KOMIUIETHY €BHICHUM]Y H3pane
CBAKOI IUMNA M 14 je MOJHECe HAN30PHOM OpraHy Ha
onodpeme. OBa eBHACHLM|A TIPEaje C& HHBECTHTOPY TpH
TeXHHUKOM mpHjeMy objexta. Opa eBuaeHUMja Tpeba 1a
NoKaxKe: BPeME MOYeTKa M 3aBplleTka panoBa Ha MMy,
JIOKY KOTY LIEBH, HMBO apMaType M HHBO BO JE aKO je
MMa, noverak v Kpaj OeToHMpamwa, KONHUHHY yrpaleHor
Gerona, a npu Bafiewy LEBH W BUCHHY OeTOHA YHYTap
LIEBH MPE H NOCNE CBAKOT CTEMNEHA MOJIH3aha,

The level of water within the casing shall be maintained at
a constant height, sufficiently above the level of ground
and water outside the casing. During concreting, the
casing shall be retrieved slowly, without lifting the
reinforcement. The surface of concrete within the casing
shall be kept at all times at a sufficient height above the
casing base, so as not to reduce the diameter of pile or
cause the penetration of water. When determining at what
distance the concrete surface shall be kept above the
casing base, it is necessary to take care that the quantity of
concrete below the casing base is larger than that within
the casing.

Only the Contractor shall be responsible for concreting,
until the surface of placed concrete is high enough above
a theoretical point of stopping, as indicated on drawings,
in order to ensure that all concrete below the stopping
level shall reach a specified quality. Once the foundation
pit is excavated, and the concrete sub-base constructed,
piles shall be finished up to the theoretical stopping level.
Reinforcing bars shall not be damaged. In case of broken,
fractured, or irregularly positioned piles, additional piles
shall be installed at the Contractor’s expense, and the
Contractor shall also bear expenses for special
constructions needed for the new situation. Before the
construction of piles starts, the Contractor shall ensure to
have on the site both the equipment and qualified
personnel for pile boring in full length. The boring of
cores will be necessary when concrete or irregularities
that appear during the works indicate that the quality of
piles varies from the specified standard. The Engineer
shall decide whether and when the core boring shall be
performed, and the testing of cores shall be carried out in
compliance with the Engineer’s instructions. The
Engineer shall approve each pile in writing. Such
continuation of works, on any foundation, shall no start
until all piles are approved on preliminary foundations.

Tolerances

During boring, the Contractor shall check the position and
incline of piles and submit the records for the approval of
the Engineer. The position of pile head shall not exceed
5% of the pile diameter, and not more than 5 cm
comparing to drawings. The pile incline shall not exceed
1% in the length under the ground surface.

Work Log

During the construction of piles, for every borehole the
following shall be noted in the protocol: the type of soil
for every stratum, observations related to the occurrence
or loss of water in the borehole, and obstacles found. The
Contractor shall keep and safeguard complete records on
the construction of every pile, and submit them to the
Engineer for approval. These records shall be handed over
to the Investor at the technical acceptance of the structure.
These records should show: the starting and end times for
works on the pile, the base level of pipe, the level of
reinforcement, and water table, if water is present, the
start and end of concreting, the quantity of placed
concrete, and during the extraction of pipe — the height of
concrete within the pipe before and after every lifting
step.
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[IpoOHo onrtepeherwe wunosa

[Mpobuo ontepeliee MOpa ce M3BECTH Y CKiamy ca
onpendama "TIpaBuiHKMKa O TEXHHYKHM HOPMAaTHBHMMA 323
npojekToBake M H3Boheme pagoBa HA TEME/LCHY
rpahesnHckux objexara”, "Cn. muct CDOPI" 6p. 34/74 u
ca YNYTCTBHMA HaA30pPHOr OpraHa, Ha wmny noceGHo
npunpempeHoM 3a nmpodHo onTepeherse. [TpobHu mun
MOpa Ce M3BECTH Y CBEMY Kao H LIMIIOBY 3a oarosapajyhe
KOHCTPYKLMje, Ha MecTy koje ogabepe u3Bohay u 0100pu
Han3opuu oprad. Onpema mopa oMoryhnta ontepeherse
on 900 Tona 3a wunoee npeunnka 1200 MM 1 1300 ToHa
3a npeunuke o 1500 MM, YKOJHKO Hai30pHH OpraH He
oapenu apykuuje. Haeohau je myman pa wzBpum
conjaxkHo Oywewme y Henocpeano] OnusuHu npoOHOT
muna, a ocobuHe Tna ce MOpajy OOpeNMTH Y
naboparopuju.  IlocTymak  McnMTHBama  npoOHMM
ontepehemem, Kao M NMporpaM HMCIHTHBaKkA, Mopa ja
npunpemn u3Bolay M MojHece HAIIOPHOM OpraHy Ha
onobperke, ¢ THM WITO MporpaMoM Tpeda oOyXBATUTH
noaarke o onrepehemy y OAHOCY Ha BpEeMe, OJHOCHO
NPYHKHTH NnogaTee o AYropo4yHOM NOHAalaky H
HEOMXO0IHE MEpE.

Mepeme

Konuunna xoja he ce nnatutu n3eolady mo yroeopeHoj
jennnnunoj uenn je 6poj M' M3BEJEHOr LKA 3BHCHO O
MpeYHHKA MIKMMAa H Kako TO 0400pH HAaI30pHH OpraH.
Bumak GeToHa y noaHoxjy wuna, Guno kaxkso nosehame
Npe4yHHKa W BHUINAK Y raBuw muna uehe ce MepuTH M
cmarpahe ce oOyxsafieHuM no3uuKjoM GETOHA 3a IHIOBE
npeMa npeapayvyHy.

Inahawe

3a konuuuuy onpeleny Ha onucaHn HaumH u3rohauy he
C¢ MAAaTHTH MO YroBOPEHO] jEAMHHYHO] UEHH Koja
NpeJIcTaB/ba MyHY HakHamy 3a HADAaBKY CBMX MartepHjaia,
MocTpojetba M OMpeMe, Kao M pajHy cHary norpebHy 3a
H3BONE:E CBHX OMepaliija Ha CYBOM WIIM HAa BOIH ¥ BE3H
ca u3pamom OETOMCKMX INMMNOBA Mpema oapeandama oBe
Tauke TexHuukux ycnopa. MenutHBame HOCHBOCTH
munopa muarkhe c¢e naymwanHo, Yy cKiamxy ca
oarosapajyhoM nosuumjoM npeapadyHa, a 1o nnahame
00yxBaTa NMyHY HAaKHAAy 33 CBY ONpeMYy., Marepujaie,
palHy CHATY M CBE Y3rpe JIHE MOC/I0Be

13.43. ApmupaHo GeTOHCKE KOHCTPYKLHjE

13.43.1. Temespu camun, KOHTpa Ipele M IUIOYMACTH TEMEJBH,

JacTyLM W HArJIaBHHULE

O6umM 1 canpskaj pana

Pan no osoj nosuiMju cactoju ce y H3Bohewy apMHpaHo
OETOHCKHMX TEME/ba MM HBMXOBHX JEJIOBA, Y3 NPHMEHY
onarte, 0JHOCHO Oe3 ornaTe, YKOIHKO je NpojekToM Tako
onpeheo,

Trial Loading of Piles

Trial loading shall be performed in compliance with the
"Rules on technical norms for the design and execution of
works on the foundation of civil structures”, "Off. Journal
of SFRY" No. 34/74 and the Engineer’s instructions, on
every pile specifically prepared for trial loading. A trial
pile shall be constructed in the completely same way as
piles for respective structures, in the place specified by the
Contractor and approved by the Engineer. Equipment
shall ensure 900 t load for piles of diameter 1200 mm, and
1300 t load for piles of diameter 1500 mm, unless
otherwise specified by the Engineer. The Contractor shall
perform trial boring in the immediate vicinity of the trial
pile, and the properties of soil shall be determined in the
laboratory. The trial load testing procedure and testing
programme shall be prepared by the Contractor and
submitted for approval by the Engineer, with the testing
programme covering the data on load with respect to time,
ie offer data on long-term behaviour and necessary
measures.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m' of constructed piles,
depending on the pile diameter, and as approved by the
Engineer. Any extra concrete at the pile base, increase in
the diameter of pile, or extra concrete in the pile head
shall not be measured and will be considered as included
in the item of pile concreting works according to the
Priced Bill of Quantities.

Payment

For the quantity determined in the described way, the
Contractor shall be paid at the agreed unit price that will
make a full compensation for the procurement of all
materials, plants, equipment, and labour needed for the
execution of all operations in dry or in water regarding the
construction of concrete piles according to the provisions
of this Sub-Section of the Technical Specifications.
Testing of piles for their load-bearing capacity shall be
paid on a lump sum basis, in accordance with the
appropriate BoQ item, and that payment shall make a full
compensation for all equipment, materials, labour, and all
other auxiliary operations,

13.4.3. Reinforced Concrete Constructions

13.4.3.1. Pad Foundations, Ground Beams, Foundation Plates,

Cushions, and Pile Caps

Scope and Content of Works

The work under this item consists of the construction of
reinforced-concrete foundations, or their parts, with or
without formwork, if specified so in the Design.
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Yecnoeu 3a GetoH

Yenosu koje 6eTOH MOpa MCITYHHTH JaTH CY Y NONIaBby
8. BETOH u Tauku 8.10. BETOH 3A KOHCTPYKLIMIE
oBHX TeHXHYKHMX yCIOBa.

[lo wm3spmewy paaoBa KOjH NpeTXoJe M3pand AEnoBa
TeMe/ba NpemMa OBOj TAYKM TEXHMMKHX YCIIOBA, IIPUCTYIA
CE& MOHTZXH OTUIATE W apMaType NpeMa NMpojeKTy.

Onnara

Onnara Mopa ja 3a10Bo/eH oapende nornassa 13.3.1.
CKEJIE M OIUIATE kao u onpende oBOr opmesmbka.
Onnara 0BMX KOHCTPYKTHBHMX €/IeMEHATA MOHTHPA CE Y
LENUHH WIIH JEIMMHYHO MOC/IE MOHT@KE apMaType, Hiu
HCTOBPEMEHO ca MOHT@KOM. YoOHuajeHo je aa ce onnara
npunpema y aenopuma (tabnama, no/bHMa) Marme WM
sehie mywuHe (MOBpIIMHE) M KA0 TAKBA MOHTHpa ¥
TemembHy jamy. Mirohay moxe omiary uspahusati u y
camoj jamu, Ilpu nocrae/pawy omnnare notpedHo je
W3BPIIMTH  ofeneskaBame - LEHTpHCAlE, Tako Ja
M3BEICHH Jle0 TeMeba MOcne yKIamawa oniare y
NOTIYHOCTH OAr0oBapa MpPOjEeKTY ¥ MOMNEIy MoJoxaja,
00nHKa, IMMEH3Hja ¥ OCHOBH M 110 BUCHHM M BHCHHCKMX
KOTa FOpH-€ NOBPIIHHE, YKOJIHKO ¢€ KOPHCTE CPENCTBA 3a
JAMNTHTY W JaKIIE OBajambe OMaTe, OHA ce Mopajy
HAHETH Ha onnary npe yrpajueama apMarype, Kako Ou ce
usberno Ouno kakso saraljeme apMaType TAaKBHM
npenaparuMa, a OIU1aTa ce MOKE MOHTHpPATH TeK Kaja je
NOTOYHO ynuna y cede XeMukanujy koja ce kopuctu. Ha
MOTOJAHMM MECTHMA Y JIHY OIUIaTe noTpefHo je OCTaBUTH
OTBOpE 3a OICTpamMBame oTnagaka u3 onnahexor
npocTopa npe OeTOHHpama.

Onnarta mopa GuTH 100po 3anTHBEHA, Kako OH e Lyperke
O€TOHA, OJIHOCHO LIEMEHTHOI MJIEKA CBENO HA MMHHMYM.
Onnara ce wmopa GMKCHpAaTH, Tako [a MPHIMKOM
OeToHnpama He aolje J0 BEHOr pasMHIAKka, pasjiBajarba,
nNetopmucama M nyuama sesa. [Ipe noverka OeroHupara
onnata ce Mopa HaenakuTH, Oe3 ob3zmpa ma nm je
NPeaX0oAHO TPETHpaHa CPeACTBMMA 3a JIAKIIE OJBajaike
on fetona. Knaca - KBalMTeT OIIATe - MOMKE OHTH HIKH
¥ CMHCIY paBHOCTH nospiiHe GeToHa koje he ce JoOnTH
[0 yKlambaky OIUIATe, alld HE H Y CMHCIY KPYTOCTH,
yppcrohie M cnocobnocT aa Oe3z aedopmalinja npUME
NOTHCKE CBeEke DETOHCKE Mace M JgjcTBO BUOpalmja npu
yrpahusamy GeTona.

Apmarypa

Apmarypa Mopa OAroBapati 3axTesuma u3 Tauke 13.5.1.
APMATYPA oBux TexHMYKHMX YCTOBA, OJHOCHO OBe
Tauke. OOMMK M JUMEH3MjEe [MIMNKH Mopajy Outu
ycarnamecHH ca ﬂpOjC[{TOM, WITO €€ NOAHOCH HAO30PHOM
oprady Ha 0f00pewme y Bpeme Mperjiea pagd npHjeMa
apmMartype.

Concrete Requirements

Requirements that concrete shall meet are given in
Section 8. CONCRETE and Sub-Section 8.10,
STRUCTURAL CONCRETE of these Technical
Specifications.

After finishing the works that precede the construction of
foundation parts according to this item in the Technical
Specifications, formwork and reinforcement shall be
assembled according to the Design.

Formwork

Formwork shall meet the requirements from Sub-Section
13.3.1. SCAFFOLDS AND FORMWORK, and
provisions of this Sub-Section. Formwork for all
structural elements shall be assembled in entirety or
partially after or during the assembling of reinforcement.
Formwork is usually prepared in segments (plates, fields)
of smaller or larger length (surface area), and thus
assembled in the foundation pit. The Contractor may
prepare formwork in the pit itself. When placing
formwork it is necessary to perform marking — aligning,
so that, after the removal of formwork, the constructed
part of foundation is in full compliance with the design
regarding the position, shape, horizontal and vertical
dimensions, and height levels of the top surface. If
protective and release agents are used, they shall be
applied to the formwork before placing reinforcement, in
order to avoid any contamination of reinforcement with
such agents, and formwork may be assembled only when
it absorbed completely the applied chemical agent. It is
necessary to leave openings for the pre-concreting
removal of waste from the space enclosed with formwork
at suitable places in the base of formwork.

Formwork shall be sealed well, to minimize any leakage
of concrete or cement slurry. Formwork shall be fixed, in
order to avoid its displacement, disintegration,
deformation, or break of connections. Before the
commencement of concreting, formwork shall be wet
down, regardless whether it is pre-treated with release
agents or not. The class — grade of formwork may be
lower regarding the evenness of concrete surface to be
obtained after the removal of formwork, but not regarding
its rigidity, strength, and ability to withstand the pressure
of fresh concrete mass and impact of vibrations during the
placement of concrete without any deformations.

Reinforcing steel

Reinforcing steel shall meet the requirements from Sub-
Section 13.5.1. REINFORCING STEEL of these
Technical Specifications, and this Sub-Section. The shape
and dimensions of bars shall be in conformity with the
Design, which shall be submitted for approval by the
Engineer at the time of inspection for acceptance of
reinforcing steel.
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YKkonuko ce JoroaM na Cy IyKHHE MPHIPeM/BEHE
apMaType y CarjJacHOCTH ca MpOjeKTOM, a JHMCH3Hje
onjiare He [03BO/baBajy yrpahuBame ca NpaBHITHHM
JAIWTHTHUM  CI0jeM, TpH 4eMy je omiara Takolje
ycarnaiieHa ca npojekToM, HAN20pHH opraH hie 3axTeratu
la ce onnara MpowMpH, Kako OM ce OCTBAapuiH
NPONHCAHK 3AIWTHTHH CNojeBH. Y TOM ciyuajy u3sohauy
he ce mpu3HaTH DOJATHM TPOIIKOBH Pajia M YTPOIIEHOT
marepujana, yxaydyjyhu w OcTOoH, MnpeMa CrBapHHM
TPOLMIKOBHMA M YFOBOPEHHM JeJIMHHYHMM  LEHAMA.
Ykonuko ce, melyTum, Ay:KHHE apMaType He Claky ca
NpojeKToM (na cy wwnke w3paheHe Iyke HEro MWTO
Tpeba) MM je onnara MamMX AMMEH3Hja HEro mrmo je
npojextom npeasufieno, oner he ce obesbenutn
3AXTEBAHH 3AINTHTHH CI0jEBM KA0 Y  [PEIXOIHOM
cnyuajy, anu o Tpowky u3gohaua. He mossomsasa ce
MOryfiHOCT JIa 3alUTHTHH c1oj OeToHa Oyae HeIORO/haH,
Jla 6u ce wu3berne HaBeneHe Hesroze, Koje OM BOAMIE
JIEMOHT&KHM  OIUIaTe, HAO30pHHM opraH he 3axTeBaTH
npoOHy MOHTRKY KapaKTepHCTHYHKX TO3HLMja apMaType
H cnpoBemfie NAaNCUBMBO MEpEHE [IYHKHMHA, BHCHHA M
obnMKa IMMOKM Tpe NOcTaB/bawma  omiare.UspcTo
NOBE3HBAKE APMATYPE Y MPOjEKTOBAHH Koml npoeepuhe
Han3opHu oprad. Jla 6u ce m3berno HakHanHO ojayarke
BE32 HA KOHTAKTHMA IIMIKH, HaA30pHH opraH he
OnaroppeMeHO KOHTPOIHCATH HAYMH pajia apMHpaya u mno
notpefM 3aXTeBaTH [Ja e HENOCTALM  OTKIOHE.
[lpojekToRBaHH  3AWITWTHHW  CHOJEBH  NOCTHXKY  CE
yrpaliupamemM ONCTOJHHKA (AMCTAHLEpA) O/ IUIaCTHYHE
mace ("xaOMue") MWAM NPEeaXxogHO MPHIPEMJBEHHX
teroHckux oactojuuka. Komanu apMarype wiM nap4an
JIPBETA, OJHOCHO 3PHA Arperara He Mory ce KOPUCTHTH 3a
ose mnoTpede M HHMXOBAa ynorpeda ce HajcTpoOMKe
3abpamsyje.

betounpame

[lpe nowerka OeToHMpamka NPOCTOP Y YHYTPALIKOCTH
onnate Mopa ceé OYHMCTHTH OJ1 CBMX OTNajaka IpBera,
JKMLIE, KOMaJa apMarype M CBMX JDPYIMX CTPaHHMX Tena,
kopHinhieweM BOJE MO NMPUTHCKOM M KOMIPHMHPAHOr
Ba3Iyxa. 3a epaKkyaluMjy OBMX OTNajaka KOpPHMCTE ce
OTBOPH TpPEIXOIHO OCTAB/BEHH Yy OIUIATH, KOjH ce 10
3aBpIIETKY OBOr pana 3anTueajly. [lpe nouetka
OeToHHpaa MONOXKaj aHkepa CTyOOBa KOjH M3nase U3
TEMEBHUX €IEMCHATa HA KOje Ce OJHOCH 0Ba MO3HLMja
MOpa C€ [reoJIeTCKM KOHTPONHCATH M OCHIYpPaTH of
noMepawsa npu Oeronupawy. Haumn npomseommse,
TpaHcnopta | yrpahupama H6eToHa 1at je y nornassy 8.
BETOH osux Texuuuknx ycnoea.

INpunukom yrpahuBama OeToHAa MOpajy ce Npelay3eTH
Mepe 3a cnpedasame cerperaumje. Ha onnat ce mopa
03HAYMTH BHCHHA JI0 Koje hie ce M3BpIIMTH GeTOHMparbe.
Jedunutusna wkora OeroHa Mopa ga  oAroeapa
npojekToBaHoj. Tonepuiue ce oactynawe 10 1 um, koje
fie ce komnensupard Ha cryOy. Yknawamwe onjare
ycarnacutu ca nornaskeM 8. BETOH oeux TexHuukux
ycnosa M [lpasmnnukom I[IBABE w3z 1987 ("Cn. amcr
COPJ" 6p. 11/87),

If the lengths of prepared reinforcing steel are in
conformity with the Design, but the dimensions of
formwork do not allow the placement with a proper
protective cover, whereas the formwork, too, is in
conformity with the Design, the Engineer shall instruct
the extension of formwork in order to enable the
application of specified protective covers. In that case,
any extra costs of work and consumed materials,
including concrete, shall be accepted to the Contractor
according to the actual expenses and at agreed unit prices.
However, if the lengths of reinforcing steel are not in
conformity with the Design (and bars are longer than
necessary), or formwork is of smaller dimensions than
specified in the Design, required protective covers will be
ensured as in the previous case, but at the Contractor’s
expense. The option with an insufficient protective
concrete cover is not allowed. To avoid any above-
mentioned inconveniences that would lead to the
dismantling of formwork, the Engineer shall instruct a
trial assembly of the typical reinforcing elements, and
carefully measure lengths, heights, and shapes of bars
before setting up formwork. Firmly tied reinforcing steel
in a designed cage shall be checked by the Engineer. To
avoid any subsequent strengthening of ties at the contact
between bars, the Engineer shall timely check the steel
fixers” method of work and instruct the elimination of
defects, if needed. Designed protective covers shall be
achieved by inserting plastic spacers (clips) or previously
prepared concrete spacers. Pieces of reinforcing steel or
wood, or aggregate grains, may not be used for this
purpose and their use is strictly forbidden.

Concreting

Before the commencement of concreting of the void
within formwork, formwork shall be cleaned from all
scrap pieces of wood, wire, steel, or any other foreign
objects, using water under pressure and compressed air.
These pieces of waste shall be evacuated through
openings left in formwork, and the openings shall be
scaled after that. Before the concreting starts, it is
necessary to check, by geodetic surveying, the position of
anchor bolts in piers/abutments, which project out of
foundation elements that are subject to this item of works,
and to secure them against movement during concreting.
The method of production, transport, and placement of
concrete is specified in Section 8. CONCRETE of these
Technical Specifications.

The measures to prevent segregation shall be taken during
the placement of concrete. It is necessary to mark the
height to which concreting will be performed on
formwork. The definite level of concrete shall be in
compliance with the designed level. Tolerances up to 1
cm are allowed, and they shall be made up on the
pier/abutment. The removal of formwork shall be in
accordance with Section 8. CONCRETE of these
Technical Specifications and 1987 PBAB ("Off. Journal
of SFRY" No. 11/87).
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Mepeme

Konnunna koja fie ce nnatnTi u3gohady 1o yropopeHoj
jeanHuuHoj uenM je Gpoj M’ GeTona mpema mpojexty,
OCMM Y ciydajy Kaga je konuuuHa noseflanHa ycnen
norpebe 0CTBpPEa 3AITHTHOT ClI0ja NponucaHe Acb/EHHE
Kana je To moBchame HacTano 300r rpemike y NpojexTy.
kajga ce nnaha CTBapHa KONHYHMHA, KAKO HAJ30PHH OpraH
ofipen ¥ 0J00pH.

[Mnahawe

3a xonuuuHy oapelieHy Ha onucaHu HauuH u3Bohauy he
Ce IUIATHTH MO YroBOPEHO] JEAMHHMYHO] LEHH Koja
npejcasba MyHy HAKHAMY 32 CBY OMpEMY, onnary, GetoH
H paj Ha M3paaM M YKIamawy OnjiaTe, NPOH3BO/ILH,
TpaucnopTy W yrpahupawy W Hesn Oetona. 3a Bume
M3BPIIEHY KOMHYHHY YCNel I'Pelike y NpojexkTy nisohauy
fie ce naaTHTH Npema cTBApHUM TPOLIKOBHMA:

e  omnara,

e  CBEHTYANHO M3BPIICHH DAl HA JIGMOHTAXKH OIUiare
WIM apMaType M MOHOBHO] MOHTaXKH; 4 [peMa
YTOBOPEHO] jeAHHHYHO] [ICHH,

e  0eTOH, KaKO j& HABEACHO Y MPETXOAHOM CTaBY,

e apmarypa ce nnaha nocebHo.

13432 Crybopd  Kao  OCNOHUM  PaBHHX  PACMOHCKHX

KOHCTPYKLMja PasHUX CHCTEMA H K0 OCJIOHLM HATyuHe
KOHCTpYKUMje

O6uM 1 canpxaj paaa

Pajn no 0BOj no3uuMjH cactoju ce y w3pamM cryboBa of
apMupaHor OeToHa, y UMJEM CACTABY CY W TaKBH
e/leMEHTH Kao 1WITO CY KPWIa, NapancTH, KoH3one
MpenasHUX IUI04a, MAacke W NEKHUIUHE TPEIe Kpajibux
cty00oBa, OJHOCHO HarnaBHe Tpejle Cca KoH3oiama
cpemuX cTyOopa. OBHM  eNeMeHTH ¥ npeiaMepy ce
pas/Bajajy y rpyne H To:

®  TENo Kpajmer cTyba;

®  YEOHH 3MIL;

®  KOHTpadopH;

e Kpuna KpajwKx cTyfosa;

®  JIEKMIIHE IPee;

e Qapaners;

e KOH30IeE;

- npenasHe nuo4e,

®  MACKE KpajiHX H CpeauX cTyboBa;

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m* of concrete according
to the design, except in cases when the quantity is
increased to make a protective cover of specified
thickness, or due to an error in the design, in which cases
the actual quantity shall be paid as determined and
approved by the Engineer.

Payment

For the quantity determined in the above-described way,
the Contractor shall be paid at the agreed unit price that
makes a full compensation for all equipment, formwork,
concrete, and work on the production, transport,
placement, and curing of concrete, including the removal
of formwork. For any extra quantities due to an error in
the Design, the Contractor shall be paid according to the
actual expenses for:

s  Formwork

e  Any work on dismantling scaffolds or formwork, and
re-assembling, at the agreed unit price,

e  Concrete, as specified in the paragraph above,

e Reinforcing steel shall be paid extra.

13.4.3.2. Piers/Abutments as Supports for Various Types of

Straight Spanning Structures and Supports for an Arched
Structure

Scope and Contents of Works

The work under this item includes the construction of
reinforced concrete piers/abutments together with such
members as wing walls, parapets, cantilevers for
transition slabs, covers, and bearing beams of abutments,
pile caps with cantilevers on central piers. These members
will be grouped in the Bill of Quantities as follows:

e Bodies of abutments

e  Face walls

e Counterfort walls

e Wing walls at abutments

e  Bearing beams

e Parapets

e  Cantilevers

e  Transition slabs

* Face covers on abutments and central piers
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®  TENO CPeAwmMX CTYOOBA MOMPEYHOI Mpeceka mpema
NpojeKTy;

®  HarnapHE rpese cpeimkux cTyOOBa Npema MpojexTy.

Enementy ce pasasajajy y npeamepy Takohe u npema
MapkH W knacu GetoHa.

Ycnosu 3a Geton

Yenoeu koje OeToH MOpa MCTIYHMTH AaTH CY Y NOMIABJBY
8. BETOH u tauxu 8.10. BETOH 3A KOHCTPYKUHIE
08X TeXHMUKMX yCNOBa, H NPOjEKTHO] JOKYMEHTALIH]H.

Ckena u onnara

3aBucHO 071 enemMeHTa cTy0a 0 KOME je pey, pasiuYuTH cy
ycnoBH u3sohera y Noriesy omnare, CKene U IMMEeH3Hja
enemenTa. Takohe cy pasnuuuTe TEXHOMOTHjE Koje he ce
NPHUMEHHTH, HApPO4YHTO Kajga ce paav O BEPTHKAIHHM
CIEMEHTHMA.

Ckena

Ckena u onnarta Mopajy 3al0BOJBHTH YC/OBE IOINaB/ba
| 133.1. CKEJIE M OIUIATE kao u ozpeude omor
‘ nornaeka. Paznukyjy ce asa Tura ckene:crabunHa M

nokperHa. CrabuiHe ckene cy OHE Koje ce mnocie
| MOHT@KE HE TIOMepajy /[0 3aBplleTKa [polleca
| ouspwhapama OeToHa, OAHOCHO JI0 poKa Kaza je
\ J03BO/LEHO HHXOBO YKNawame. [lokperHa ckena Besyje

ce 3a mojaM KaM3He omiate. Y ofa cayuaja npojexar
ckene 3a c1y6 paam m3Boljay, YKOIMKO NpPOjEKTOM Huje

JAaTo peleme ckene. YKomuko m3pohad pamd npojexar

CKene, MoTpefHO je Ja HCTH MojHece Ha ono0perse

NPOJEKTAHTY U HA3JOPHOM OpraHy.

a) CrabunHa ckena

W3poau ce kao panHa ckena M ckena 3a ykpyhieme ornare
33 CBE JICNIOBE KOJ KOJMX ce TelkHHA OeToHa MpeHOCH
npexo Beh M30ETOHMpAHMX JeTOoBa (TEN0 BEPTHKAIHHX
crybosa). Kao HocuBa ckena H3BOIIM CE 3a CBe [e/oBe rjie
ce TEKMHA CBaker OETOHA IPUMA MPEKTHO CKENIoM
(narnaBne rpefe, KpMia M CIMYHO),IA CE Mopa
00e30€MTH NMPEHOWIEHE HA T/IO HE CaMO TEPETa CKelle,
Hero M TexkMHe npuxpaheHor Getona. 3a HocuBe ckene
mopajy ce o0e30eaMTH NpPHBpEMEHE CTOME KOje 110
AuMeHsHjaMa M ayOuHM  (yHaMpama  oarosapajy
onrepehiery, HIH IIHNOBH HCNOA cTYOOBA CKelle, 3aBHCHO
of1 nokauuje ctyba ¥ HOCHBOCTH TJ1a.

3a ckene koje HUCY HOCHMBE Takohe ce MOpajy H3BECTH
oaroeapajylu OCNOHUM KOjH CKENM  OCHIYpaBajy
CTabMIHOCT W HOCHBOCT Y OIHOCY HA COMCTBEHY TEHKHHY,
paaHo onTepelieibe M eBEHTYaNHE BOHHE CHIlE,

e  Bodies of central piers of designed cross section ;

e  Pile caps on central piers as designed.

The members will be distinguished by concrete grade and
class indicated in the Bill of Quantities.

Concrete Requirements

The requirements to be met by concrete are given in
Section 8. CONCRETE and Sub-Section 8.10.
STRUCTURAL CONCRETE of these Technical
Specifications and design documents.

Scaffolds and Formwork

Depending on the element of pier/abutment in question,
there are different requirements regarding formwork,
scaffolds, and dimensions of elements. Furthermore, the
work technologies to be applied differ as well, particularly
when speaking of vertical elements.

Scaffolds

Scaffolds and formwork shall meet the requirements set
out in Sub-Section 13.3.1. SCAFFOLDS AND
FORMWORK, and provision of this Sub-Section. Two
types of scaffolds are distinguished: fixed and mobile.
Fixed scaffolds are those that do not move after erection
until the concrete hardening process has finished, i.e. until
the time when they are allowed to be removed. Mobile
scaffolds are related to the concept of sliding formwork.
In both cases, scaffolds design for piers/abutments shall
be prepared by the Contractor, unless the Design provides
a solution for scaffolds. If the Contractor is to prepare the
scaffolds design, it shall be submitted for approval by the
Designer and the Engineer.

a) Fixed scaffolds

They shall be erected as working scaffolds and falsework
for all parts where the weight of concrete is transferred
over already concreted parts (bodies of wertical
piers/abutments). They shall be erected as load-bearing
scaffolds for all parts where the weight of fresh concrete
is received directly onto scaffolds (pile caps, wing walls,
etc.), and it is thus necessary to ensure the transfer to the
ground of not only the weight of scaffolds, but also the
weight received from concrete. For load-bearing scaffolds
it is necessary to ensure temporary footings, adequate by
dimensions and depth of foundation to the load, or piles
under the posts of scaffolds, depending on the location of
a post and load-bearing capacity of soil.

Appropriate supports shall be implemented for non-
bearing scaffolds, too, since they give the stability and
support for dead weight, work load, and any lateral forces
to the scaffolds.
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b) TlokperHa ckena

[Npeacrasma cucteM paaHe miatopMe 3a Kojy ce paau
nocebun  npojexat, CONCTBEHY TEKHHY M PAIHO
ontepeherse npeHocH Ha Behi W3BeleHe JenoBe cTyOa.
O0uyHo je npatd W panHa, Hawuewle LEBHA CKena, Koja
omoryhasa npucTyn Ha panuy naatdopMmy Ha pasHHM
BHCHHAMA.

Papua nnardopma nojuiexe 3axTeBMMa HOCHBOCTH H
cTabMNHOCTH Ka0 M CBaka [pyra I[pHBPEMcHA
koHcTpykumja.  [lpojexkar  pamme  nnardopme ca
TEXHONOIMJOM KIM3alka MOTPEHO je aa Oyae NOJHeT
HAT30PHOM OpPraHy Ha 0100perbe.

Panna cxkena tpeba na 3anososbH oarosapajyhe saxtere
M3 TauKe a) OBOT OMHCA, KOjH Ce OJIHOCE HA CKele Koje
HHCY HOCHMBE Y CMHCITY OBOT OMHCA,

be3 nMcMeHe carfacHOCTH HAa M3BEIACHY CKETy KOjy
HAI30pHH opraH gaje u Oenexu Kpo3 rpaljeBHHCKH
JIHEBHHK, CKENa CE HE CME KOPMCTHTH.

Onnara

Pememwa onnare Mory OurH pasnuunra. Mehytim,
003upoM 1a ce paau O BHIHMM NOBPLIMHAMA, CBE OILIaTe
mopajy OuTH Tako u3palieHe na ce mocne HBHXOBOT
yK/lamama Ha OETOHCKO] MOBPIIMHH HE 3afIpikKe OCTALK
marepujana oOIUlaTe, HUTH CPEACTaBa 3a IMOBE3HBAME
(u1a 1 c4HO). 3axTeBa ce paBHa DETOHCKA MOBPIIHHA,
KOja y CBAKOM MOMNEAY OAroBapa NpOjeKTy ¥y MOriesy
PaBHOCTH,  Yje/HAYEHOCTH  Tekcrype OetoHa
pPaBHOMEPHOCTH M3rjena nospiuuHe. Yspcroha omnare
mopa ce oOesbenuTn oarosapajyhum  ykpyhemnma.
Jlamvana onnara nojpasyMeBa BEPTHKAIHO MMOCTABJbEHE
JAacke OJ 4YETHHAPCKOT JpBeTa [pyre Kiace Ha CBHM
BHIHUM nosplunHama. Hactasum nacke Mopajy ce Tako
H3a0paTi a ce cBe JACKE He HACTABE HA MCTO] KOTH,
HHUTH /14 C& NpeTepaHo BHCHHCKM pasMudy. Hectabunuu
4YBOPOBH MOpajy ce M30OMTH W HACTANH OTBOPH YBPCTO
3aTBOPHTH KIMHOBHMA OJ MEKOr jJpBeTa Koju he ce ca
cTpaHe npema OeToHy caceiM [0 paBHM onnare.
XOopH3oHTAJIHE U KOCE OrUiate (0ma MOBPIIHHA KOH307a
HarJaBHe rpeje cpefimer ¢1yda) nocrasibajy ce y npasiy
ocoBuHEe cTyOa, OJHOCHO OCOBHHE KpHIa 3a Onnary
kpuna. Cee ocTane JacKe OIMIATE BHAHMX MOBPIIMHA
00aBE3HO Cy BEPTHKAIHE OCHM aKo YKYNHA BHCHHA
enementa Huje Beha oa 50 uM, noa ycioBom ga ce
XOPH3OHTANHHM J1aCKaMa W ¥ TAKBOM CIIy4ajy He PeEMETH
OMITH H3rNe/ nospmuHe detoHa. Jamvana omnnaTa Moxe
ce yrnoTpeOuTH 1 BHINE MYTA, YKOJIUKO CE MOCIE CKHAAmka
H ynwhena YCTAHOBH J1a je NOTofHa 3a Jaky YmoTpedy,
wWTO Nojnexe ogoOpewy Ham3opHOT oprana, [Jlacka kKoja
HE O/IFOBapa 3a BUJIHE NOBPIUIMHE MOXE C& KOPDHCTHTH 3a
TIOBPIIMHE KOj€ HUCY M3/I0MKEHE NOriely 01 YCI0BOM 1a
uma oarosapajyhy Hocupoct. Onnara of naHen mioya,
OJIHOCHO TPETHPAHOT APBETA, MOKECE Takohe NpUMEHHTH
H To De3 orpaHHuYer-a Ha MOBPIIMHAMA KOje HHCY
uinoxeHe norneny. Ha suaxaum nospmuHama Mopa ce
NPUINPEMHTH ILEMa pacropena Tabmu Koja MoAnexe
0100peY HAOPHOT OPraHa.

b) Mobile Scaffolds

This is a system of a working platform for which a special
design is prepared. Dead weight and working load are
transferred on already constructed parts of a
pier/abutment. It is often accompanied with working
scaffolds, usually tubular, that enables the access to the
working platform at different heights.

The working platform is subject to the requirements of
load-bearing capacity and stability, just as every other
temporary construction. The working platform design
with the sliding technology shall be submitted for
approval by the Engineer.

Working scaffolds shall meet appropriate requirements
given under a) above, related to scaffolds that are non-
bearing in terms of this description.

Without a written approval for erected scaffolds given by
the Engineer and recorded through the Building Journal,
scaffolds shall not be used.

Formwork

Formwork solutions may be different. However, since this
is about visible surfaces, all formwork shall be erected in
such way that after its removal the concrete surface is left
without any residues from the material it is made of, and
traces of any fastenings (wire and similar). The
requirement is to obtain a flat concrete surface that is in
compliance with the design in every way: evenness,
uniform texture of concrete, and uniform appearance. The
strength of formwork shall be ensured with appropriate
stiffeners. Timber shuttering implies vertically placed
boards, made of softwood, Class II, on all visible surfaces.
The points of extension shall be selected so that all boards
are neither joined together at the same level, nor staggered
too much by height. Unstable knots shall be driven out,
and the resulting holes firmly sealed with wedges made of
softwood that will be cut flush on the concrete facing side.
Horizontal and inclined shutters (the soffit of cantilevers
of the pile caps on central piers) shall be placed in the
direction of the centreline of a pier, i.e. the centreline of a
wing for the shutters for wings. All other boards for
visible surfaces shall be vertical, unless the overall height
of an element exceeds 50 cm, provided that horizontal
boards do not disturb the general appearance of the
concrete surface in such case either. Timber shutters may
be reused several times, if it is identified as suitable for
further use after the removal and cleaning, which is to be
subject to approval by the Engineer. Boards that are not
suitable for visible surfaces may be used for those
surfaces that are not exposed to view, provided that they
are of appropriate bearing capacity. Shutters made of
engineered wood boards, i.e. treated wood, may also be
used without limitations on surfaces not exposed to view.
For visible surfaces, it is necessary to prepare a board
arrangement schedule that shall be subject to approval by
the Engineer.
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Apmarypa

Y cBeMy MOCTYNHTH npema oapenbama nornasma 13.5.1.
APMATVYPA.

Hzpohemwe panosa

H3pohewe pamosa cnpoBoau ce y NOTINYHOCTH Mpema
onpenbama tauke 8.104. MIBOBEWE BETOHCKUX
PATIOBA.

Mepere

Konuuuna koja fie ce naaruru u3pohady no yrosopeHoj
jeauHnuHoj uewu je Gpoj m° GeToma mpema npojekTy
cTyO0Ba, OIHOCHO HHXOBHX €/1eMEHATa H KaKo TO 0100pH
Hag30pHu opradH. Konwuuna ce yrephyje nocebHo 3a
CBaKM Jeo cTyDa mpema mpeiMepy, Kao WTo je aato y
neny "obum u canpkaj pana" y oBoj Tauku TeXHHUKHMX
ycrnosa.

IMnhahamwe

3a konuuMHe yTBpheHe Ha onMcaHH Ha4wMH M3Bobauy he
CE MJIATHTH 110 YTOBOPEHHM JEIHHHYHHM [ICHAMa 33 CBAKH
NpeaMepoM H3IBOjEHH eneMeHar cTyfa. JeaMHHUHe LeHe
NpeacTaRkajy MNyHY HAaKHAly 3a CBY ONPEMY, CKEMy H
onnary, yrpaliens GeToH, Kao M 3a cas pan HAa M3PamH M
YKNawamwy CKeleé M OoIate, pajl Ha NPOM3BOIHGH,
TpaHcnopty, yrpaljusamy M He3n OeToHa. ApMatypa ce
nunaha nocebxo.

13.4.3.3. PacnoHcka KOHCTpYKUHja 0bjexTa 0,1 apMupanor GeTona

Obum 1 caapkaj paja

Pan mo oBoj mosHuMjH cacToju ce y H3Bohemwy CBHX
KOHCTPYKTHBHMX €€MEHATa FOpHEr cIpoja MocTa o1
apmHpador OeToHa, WTO NoJpasymesa ofe3belere CBHX
NocTpojeia, OMpeMe, Marepjala W pagHe cHare u
o0aB/barbe CBUX OMNEPalija y Be3W ca MPOM3BOAHOM,
TpaHcnopToM, yrpahusamem M Herom yrpaljeHor GeToHa,
K30 W Cap paj v MaTepujal 3a M3paay M YKIamame CKela
W onnara. JIenoBH pacnoHCKe KOHCTPYKUHM|E KOjH Cy
oOyxsalieHn OBOM NO3MUMjOM paja pasusajajy ce y
cnenehe Bpere:

e ['naBHM HOCA4H MOCTA O] apMHUpaHOr GETOHA.

e [llonpeuynn Hocaun MoCTa 011 apMupaHor GeToHa,

e Jlnowa mocra (ropwa ca KOH3O0MAMa M TpeMLiaMa

W/HIM 101a) 05 apMUpaHor GeToHa.

13433,

Reinforcing Steel

Provisions of Sub-Section 13.5.1. REINFORCING

STEEL shall apply.

Execution of Works

The works shall be executed in full compliance with
provisions of Sub-Section 8.10.4. EXECUTION OF
CONCRETE WORKS

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m’ of concrete according
to the design of piers/abutments, and/or their elements,
and as approved by the Engineer. The quantity shall be
determined separately for each part of a pier/abutment
according to the Priced Bill of Quantities, as given with
"Scope and Content of Works" for this Sub-Section of the
Technical Specifications.

Payment

For quantities determined in the above-described way, the
Contractor shall be paid at the agreed unit prices for each
separate pier/abutment element in the Priced Bill of
Quantities. The unit prices shall make a full compensation
for full equipment, scaffolds, and formwork, placed
concrete, and all work on the erection and removal of
scaffolds and formwork, and on the production, transport,
placement, and curing of concrete. Reinforcing steel shall
be paid extra.

Reinforced-Concrete Spanning Structure

Scope and Content of Works

The work under this item includes the construction of all
structural  elements of the reinforced-concrete
superstructure of the bridge, which also implies the
provision of all plants, equipment, material, and labour,
and the execution of all operations related to the
production, transport, placement, and curing of placed
concrete, as well as all works and materials for the
erection and removal of scaffolds and formwork. Parts of
the spanning structure covered with this item of works
may be distinguished in the following types:

e Main girders of the bridge, made of reinforced-
concrete

Cross girders of the bridge, made of reinforced-
concrete

Bridge deck (upper deck with cantilevers and beams
and/or lower deck), made of reinforced-concrete
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e ['naBuu nnoyacTH HOcay o/l apMuUpaHor OeToHa.

e ApmHpaHo OETOHCKHM IONPEYHH HOCA4YM 3a Be3y
[MaBHHX HOCAua OJ1 MPeIHanperyyTor GetoHa.

e Konoro3na miova o apmupaHor GeToHa Npeko M
MOHTDKHHX HOCAuA

Jlenosn pacnoucke KOHCTpYKLMje pa3jueajajy ce y
npeamepy Takohe M npema mapkd M KnacH Oeroma,
YKOJIIHKO T€ padfIMKe rnpojekar npeasuha.

Yenorn 3a Geton

Ycnosu koje GeTOH MOpa HCIIYHUTH JATH CY Y MOIABHY
8. BETOH #u Taukn 8.10. BETOH 3A KOHCTPYKITUIE
oBHX TexHHUKHX ycnoBa.

Ckena u onnara

Ycnoeu 3a u3pofere CKelle W OIIATE JATH CY TAYKOM
13.3.1. CKEJIE M OIUIATE oBux TeXHHWYKHX YCroBa,
ka0 M Taykom 13.4.3.2. y neny xoju ce GaBM NHUTameM
ckene u omnare. Crena Mopa OMTH payyHaTa Ha YKYIHH
TEpeT INIaBHUX W NOPEYHHX HOCAYa M 1JI0Ye.

Apmarypa

VY cBeMy mocTynuTH npema ojapenbama Tauke 13.5.1.
APMATYPA.

Hspoheme panosa

Hspoliewe pajoBa cnpoBogl ce Y MOTOYHOCTH NpeMa
oapendama Ttauke 8.10.4. M3BOBEWBE BETOHCKHX
PAJTOBA nocebno ce narnamasa notpeda 3a u3pamoM u
NomTOBamkeM NnaHa OeToHupasa. [Ipekuan GeTonnpama
u aze Oeromupama JaTeé Cy NPOJeKTOM H HHje
JIONYIITEHA M3MEHA THX 3axTeBa W3 mpojekta Oes
carnacHoOCTH HanzopHor oprasa. Hamsopuum oprad Hehe
JlaTH  carflacHOCT 3a HM3MEHE KOje MOry H3asBaTH
HEMOBOJbHE MOCIEANLE Y 0ONMKY NojaBe MpciMHA H
NYKOTHHA HNH TIOjaBE JOJATHMX CTATHYMKHMX YTHUAjA ¥
CHCTEMY YCnen NpOMCHE BCIMYHHA CKYIUBAHKA H TEYCHa
Y OJIHOCY Ha Npojexar.

[NocebHo ce narnamasa cneaehe:

e [naBHM W nNONpeyHH Hocauu OeTOHWpajy ce
HCTOBPEMEHO, YBEK JI0 JI0HE HBHLE BYTe KOJIOBO3HE
nioYe, OJIHOCHO J0He MBHLE Konzone. Komoeozna
no4a He cMe ce OETOHMPATH HCTOBPEMEHO, HEro TeK
nowrto je o0aB/bEeHO MOYETHO crerawme OeToHa
Hocaua.

*  Main plate girder, made of reinforced concrete

e Cross girders, made of reinforced concrete, to link
main girders made of pre-stressed concrete

e Bridge deck made of reinforced concrete over pre-
fabricated girders

Parts of the spanning structure are divided in the Bill of
Quantities according to the grade and class of concrete, as
well, if such differences are foreseen in the Design.

Concrete Requirements

Requirements that concrete shall meet are given in
Section 8. CONCRETE and Sub-Section 8.10.
STRUCTURAL CONCRETE of these Technical
Specifications.

Scaffolds and Formwork

Requirements for scaffolds and concrete are given in Sub-
Section 13.3.1. SCAFFOLDS AND FORMWORK of
these Technical Specifications, and in Sub-Section
13.43.2. in the part covering scaffolds and formwork.
Scaffolds shall be designed for the entire load from main
and cross girders and slab.

Reinforcing Steel

Provisions of Sub-Section 13.5.1. REINFORCING
STEEL shall be observed in entirety.

Execution of Works

The works shall be executed entirely in compliance with
provisions of Sub-Section 8.10.4, EXECUTION OF
CONCRETE WORKS, with a particularly accentuated
need for the preparation of and compliance with the
concreting plan, Any interruptions and stages in
concreting are given in the Design, and no changes in
these requirements from the Design shall be allowed
without the Engineer’s approval. The Engineer shall not
give his approval for any changes that may cause
unfavourable consequences in the form of fissures and
cracks, or the appearance of additional static impacts in
the system due to changes in contraction and creeping
values with respect to the Design.

The following is specifically pointed out:

e Main and cross girders shall be concreted at the same
time, always from the lower edge of bridge deck, i.e.
lower edge of cantilever. The bridge deck shall not be
concreted at the same time, but only after concrete in
girders has passed through the initial setting period.



164 op ©B5

JasHo npenysehe | Ilyrern Cpouje”
TeXxHH4KH YCIOBH
IMornanmke 13: MoctoBu

Public Enterprise - Roads of Serbia
Technical Specifications
Section 13: Bridges

e Ckena ce y npusumny ontepeliyje CHMETPHYHO ¥
CBAKOM M0JbY, IOTO jE& AaTO MJaHOM OeTOHHpama a
YKONMKO MCTH HE MOCTOjH, Taj NPHHLMI ce Mopa
MOWTOBATH O] CTpaHe u3rohjaua.

e 3aspmna oOpaza NOBPIIMHE KOJOBO3HE IUIOYE H
KOH30/1a MOpa CE M3BECTH Y CKJIajly ca MPOjeKToM y
norjieay paBHOCTH, MOTYKHUX M NONPEYHHUX HAaruba,
ITO ce 00ABE3HO KOHTPOJIMILE METAIHOM PaBH-a40M
oyxune 3 m. OfcTyname 01 paBmade MOKe OHTH
Hajeume 5 M. TTocTynak npoeepe pasHocTH nomohy
paBaye oO/IBHja ce NOMEPAILEM paBibave 3a 1/2 wene
Jy#HHE ¥ OJHOCY HA MPETXOIHH nojoxa). Mepeme
paBHOCTH 00aB/ba ce Yy HajMare JIBa OPTOrOHAIHA
npaeua. YKomuko je oictyname sehe oo 5 MM, Mame
nomnpaske 00aB/bajy ce NOMEpameM paBmkaye 1o
ceexkem OeToHy, a Belie NONpaBKe YKIamameM,
OJIHOCHO JI0/IaBAILEM MaTepHjana y3 oarosapajyhe
HaOujame, CBE CXOJIHO 0JI00petsY HAI30PHOr OpraHa,

e KoHrpona pasHocTH M nonpaBke o0ae/bajy ce Ha
ceexkeM GeToHy.

* [loppmuua GeToHa opanassbyje ce 10K ja OETOH CBExK
Ha MOrojlaH HauMH, Tako Ja MO MNPECTaHKy pana
oOpaljena noBpilMHA OCTAHE pamasa, Mocle uyera je
Tpeba 3aWTHTH 01 HArnor ry0OMTKa BOJE, 0JHOCHO 0]
owTehewa NajasHaMa (MJbYCaK, rpaji u CIIMYHO) A0
NoCTH3aka A0B0JEHE YBpeTohe.

e Ha mecTuma rae he ce yrpaauTi ClHBHHLE NOTPeOHO
Jj€e ocTaBHTH OTBOpE.

e ¥V  3onama  npeasufleHMM  3a  yrpahusame
JMIATALMOHMX CMIPARA M3BPIUMTH MPABMIAH MPEKU]
Oetonupama, umajyin y BuLy fa IOuMaH3mje,
OHOCHO KonM4HHa OeToHa Kojy Tpeba yrpaanuTH npu
yrpahuBawy  aunataumje  Oyae  JI0BOJHA  3a
OCTBAPEHE KBATHTETHE BE3E,

e Kama ce panu o OeToHHpamy apMHpaHo GETOHCKHMX
nno4ya TnpeKko MOHT&XKHHX TIaBHHX HOca4da ¥
BAKHOCTH je CBE HAmpea pedcHo. Y ToMm ciayuajy
noceOHy naxmwy Tpeda NoKIOHHTH 4YucTOhM aHKepa
3a BE3Y MOHT@KHHX HOCA4Ya M HAKHAOHO Gemunpaﬂc
no4e.

Mepere

Konuuuna koja he ce nnatutu usgohauy no yroeopeHoj
jeanmuuunoj uenu je Gpoj M’ GeToHa npema npojekTy
pacnoHcke KOHCTPYKLMjE, OJHOCHO H-CHHMX eJIEMEeHara,
Kako To 0a06pu Hagzopuu opraH. Konuuuna ce yisphyje
noceOHO 3a CBaKH Je0 NpeMa npeaMepy.

IMnahawe

3a xonuuude yrephene Ha onmcanu maumH useohauy he
CE MJIATHTH 110 YTOBOPEHHM je/IMHHYHHM LIeHaMa 3a CBaKu
npeMepoM W3BOJEHH eIEMEHAT PAcoHCKE KOHCTPKLIMjE
MOCTa. JenuHUYHE LieHe MpeicTap/bajy NyHY HAKHAOY 3a
CBY OmpeMy, CKeny u onnary, yrpalenu OeToH, kao u 3a
CaB paj Ha M3paju M YKIawakky CKele M OIUIaTe, paa Ha
NPOM3BO/ILH, TpaHCcnopty, yrpahuBamy u He3H OeToHA.
Apmarypa ce niaha nocebHo.

¢ In principle, scaffolds shall be loaded symmetrically
in each span, which is given in the concreting plan,
and in case of its absence, this principle shall be
observed by the Contractor.

e The bridge deck and cantilever surfaces shall be
finished according to the design in terms of evenness,
gradients and cross falls, which shall be checked with
a 3 m long metal straight edge. Any variation from
the straight edge shall not exceed 5 mm. The
evenness checking procedure with a straight edge is
performed by moving the straight edge by a half of its
length with respect to its previous position. The
measurement of evenness shall be carried out in at
least two orthogonal directions. If there is a variation
in excess of 5 mm, minor repairs shall be performed
by moving the straight edge over fresh concrete, and
major repairs by removing, or adding, material with
appropriate compaction, all subject to the approval of
the Engineer.

e The control of evenness and repairs shall be
performed on fresh concrete.

* The surface of concrete shall be roughened while
concrete is fresh in a proper way, so that after the
work is over, the surface remains rough, after which
it shall be protected against a rapid loss of water, i.e.
against damage induced by precipitation (rain
shower, hail. etc) until sufficient strength is
achieved.

e In places where gullies are to be installed, it is
necessary to leave openings.

e In the zones foreseen for the installation of expansion
joints, concreting shall be properly ended, having in
mind dimensions, i.e. quantity of concrete to be cast
when installing expansion joints shall be sufficient to
perform a good bond.

o  When dealing with the construction of reinforced-
concrete slabs over precast main girders, everything
specified above is of importance. In that case, special
attention shall be paid to the cleanliness of anchor
bolts for the bond between the precast girders and the
subsequently concreted slab,

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m® of concrete according
to the design of spanning constructions, and/or their
elements, as approved by the Engineer. The quantity is
determined separately for every part according to the Bill
of Quantities.

Payment

For quantities determined in the above-described way, the
Contractor shall be paid at the agreed unit prices for each
separate element of the bridge spanning structure in the
Priced Bill of Quantities. The unit prices shall make a full
compensation for all equipment, scaffolds, and formwork,
placed concrete, and all work on the erection and removal
of scaffolds and formwork, and on the production,
transport, placement, and curing of concrete. Reinforcing
steel shall be paid extra.
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13.4.3.4. MoHTaKHH BEHUM WIM [apaneTH Ha KoH3oIaMa
NeLaykHx crasa

O0uM 1 caapkaj pana

Pan no oBoj nMo3vUMjM cacToju ce Y H3paaH MOHTRKHHX
BCHALA, HHXMBOM TPaHCIOPTY M yrpaljuBawmy npema
NpojexTy, WTO mnoApazymeBa  obesleljerme  cBuX
MOCTpOjerba, OMpeMe, MaTepujana M pajiHe cHare u
obap/bare CBMX OMEpaUMja Y BE3W Ca  W3PAIOM,
TpaHcnoptoM W yrpaljueawem. OOnMK M auUMeH3MjE
MOHT&KHHX BCHALlA Ka0 M MapkKa M Kinaca berona JATH CY
NPOjEKTOM.

YCnoBH npousBoime

MonTaxHn BeHUM 07 apMupaHor OeToHa paje ce Kao
npedabpukoBany €NEMEHTH Y CBeMY npema oapeabama
nornae’ka 8§, BETOH u Tauke 8.10. BETOH 3A
KOHCTPYKLIMJE.

[lpojektoM yTBplieHe [MMeH3Hje MOHT@KHMX BeHaLa
y3umajy, no npasuiy, y o03up ToNepaHije Be3aHe 3a
U3pajly ¥ MOHTaXKY. Ko M 3a00/bee UBHIA. YKOIUKO TO
MIaK Huje cryqaj usoljad je ayKaH Ja npejUioxku ornare
koje obe3dehyjy:

e JIOBOJBHY TOJIEPAHLIM]Y 003MPOM Ha MOHTKY,
e yOnmKeme OMITPHX HBHLA,

e MpaBHIIaH 110710%aj ApMaTYpe H BENHYHHY 3aLITHTHOT
cioja, IWITO [OAPA3YMEBA MHHHMATHY JAe0/bHHY
BEHUA 011 8 M.

TTpojextom je aedmnucana mapka OETOHA, Kao W Kiaca.
be3 o63upa Ha npojekar, MOHTaKHH BeHall Mopa Ja Oye
wspahen on OeroHa ca KapakTepUCTHKaMa  Koje
3a/10BOJbABAJY CTAHAAP/C:

e MEB45 (CPIIC ¥Y.M1.020)
e B-§ (CPIIC V.M1.015)
o M-150 (CPITC V.ML.016;

CPIIC ¥.M1.055.)

®  OTNOPHOCT npema
Mpasy H COMH (CPIIC ¥ . M1.055)

VKonuko ¢y npojektoM nOponucand BeliM  3axTeBM,
obase3no he ce MOIITOBATH 3aXTCBH M3 MpOjeKTa Ha
NOTNYHO 3a00BOJBCTRO HAA30PHOr OpraHa.

Hansopuu opran he pasmotputn aa opofpd npemior
usBohaua y cMHCIy AMMEH3Mja M TOJEpaHUMja, Kao M
HAYHHA yﬁna)(ceu.a OWITPHX HBHIA, OJIHOCHO [a 3axTeBa
HCIYH:CH:E YCIOBA M3 MOMEHYTHX CTAHIApIa.

13.4.3.4. Precast Cornices or Parapets on Cantilevers Supporting

Pedestrian Walkways

Volume and Content of Work

The work under this item includes the casting, transport,
and fixing of designed comices which means the
provision of all plants, equipment, materials, and labour to
carry out all operations needed for the casting, transport,
and fixing of cornices. The shapes and dimensions of
cornices, and the grade and class of concrete shall be
specified in the Design,

Casting Requirements

Precast cornices shall be of reinforced concrete according
to Section 8 CONCRETE and Sub-Section 8.10.
STRUCTURAL CONCRETE.

As a rule, precasting, fixing and edge rounding tolerances
shall be considered in the Design. If this is not the case
the Contractor shall make a formwork proposal that will
ensure;

= Sufficient tolerances for cornice fixing,
e Easing of sharp edges,

e Proper positions of reinforcing steel and size of
protective cover, which implies a minimum thickness
of cornice of § cm.

The grade and class of concrete shall be defined in the
Design. Regardless of this fact, cornices shall be precast
of concrete having the characteristics in compliance with
the following standards:

e MB45 (SRPS U.M1.020)
o V-§ (SRPS U.M1.015)
o  M-150 (SRPS U.ML.016;

SRPS U.M1.055.)

e  Frost and salt resistance (SRPS U.M1.055)

If the design specifications are stricter than the above
standards, then they shall be complied with to the full
satisfaction of the Engineer.

The Engineer shall consider for approval the Contractor’s
proposal of dimensions and tolerances, the method of
sharp edges easing, and require the compliance with the
requirements contained in the standards listed above.
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H3poheme panosa - yrpaljusaise

MOHTKHH BEHUM KOHAYHO AC(hHHHIY M3INe] MOCTa ca
crpane. 300r Tora ce MOpajy NOCTABHTH TaKO J1a MOTIIYHO
3a/0BO/bE 3AXTEB OYYBaWka MPOjeKTOM npenpubjeHor
ecTeTcKor edexTa.

Benuu ce yrpabyjy nowmrto ce MOCTHIHE KOHauHa
yspcToha GeToHa M N0 yKIamamy CKele ako je uMa.

H3sohauy ce ve no3so/saea yrpahisame eneMenara Koju
HE 3a[0B0/bARAJY YC/I0BE MPOH3BOAILE Y CMHCIY Mapke
Knace OeToHa Jare oBoM TaukoM TeXHMuKHX yCloBa, Kao
H CBHX OHHMX €IEMEHarTa Ha KOJMMa ¢y HacTana
MeXaHHuKa owmTeliena y TOKY NPOH3BO/E, TPAHCIIOPTA U
montake. [lo nocrasmamy BeHala y NpojeKTOBaHM
nonoxaj u3pohay he 1a npoBepH HXOB MOJ0KA],
pacniopeji M reoMETpPHjCKE KapaKTepUCTHKE M 3axTesa
of00pee HAN30pHOr opraHa. 3aBMcHO 0] onobpema
HAI30pHOI opraHa, w3Boljay HacTaB/ha Ca KOHAYHHM
hukcupamem u GETOHHpPaEM Jle/a FOPHET CTPOja KOJHM
ce Mouonmyjc MOHTAXHH BCHAllL H OCTAaTak MOCHE
KOHCTPYKLHjE.

CBH HEMCTIPaBHM €NEMEHTH, KAKO TO CMATPa HAI30OPHH
oprax, ¥ CMHCITY 3axTeBa H3 OBE Tauke TexHHYKHX
ycnosa, Oufie oa0aueHH M 3aMEHEHH MCIPABHHM O
Tpowky uieohauya.

Enementn ca TparoBMMa H ocTauHma CpeacTBa 3a
NpeMazHBamk¢  OMiaTre Mory ce ¥YrpaauTH, CXO0IHO
omo0persy HaJ30PHOr OpraHa, camo aKo H3Bohau rojHece
aokas fa he ce 0BM TParoBH M OCTalM M3ryOMTH ¥y POKY
on 30 pama o; naua  yrpahmBaka, Ha MOTIYHO
3a/10B0JbCTBO HA30PHOT OpraHa.

Mepemse

Konnunna koja he ce nnatutn uzsohauy mo yrosopeHoj
jelMHAYHOj LeHH jecTe Opoj M' BeHUA aMMeH3Mja npema
MPOJEKTY, KaKo TO 0J00pH HAJ30PHH OPraH.

[Tnahawe

3a konuuuHy YTBpheHy Ha onucaHs HauuH w3Bohauy he
Ce IUIATHTH M0 YrOBOPEHO] JeOMHMYHO] LIEHH Koja
TIPEe/ICTaB/ba MYHY HakHaly 3a KopHulierme onpeme Kao
caB pajJ M Marepujan 3a NpPOM3BOAKY M yrpahuBame
MOHT@KHHX BEHAllA.

13.4.3.5.Ilpenasxe nioue

OGum 1 canpxaj pana

Pan no oeoj nosuumju cactoju ce y ussohesy apmupano
OCTOHCKMX 1044 M3HAI UUBYHYAHOT KIHHA Ha KOHTAKTY
HACHINA M KOHCTPYKLMjE, ca LM/BEM [a Ce eNMMMHMIIE
YAap NpH Npenasy BO3WNa Ca HacHNa Ha KOHCTPYKUH]Y
YCnen pasnHuyHuTor Cclerakba HacHuma H xoncrpyku}{je,
OJHOCHO /1a CE CIIErake HaCcHIa Ha Kpajy MpenasHe nioye
npeMa HacHNy CBE/IC Ha HYNY MIH Ha BPEOHOCT ClEraka
KOHCTPYKLM]E HA MECTY OCNahaa Ha KOHCTPYKUM]Y.

Execution of Works — Fixing

Precast cornices will ensure the final lateral appearance of
the bridge. For this reason when put in position they shall
fully create the aesthetic effect required by Design.

Cornices shall be fixed as soon as concrete mix reaches its
final strength and scaffolds, if any, are removed.

The Contractor shall not be allowed the use of any cornice
cast of such concrete type and class that does not comply
with this Sub-Section in the Technical Specifications, and
any cornice with mechanical damage inflicted during
casting, transport and fixing. When cornices are fixed into
designed positions the Contractor shall check their
positions, arrangement, and geometrical characteristics
and request the approval of the Engineer. Subject to the
approval of the Engineer, the Contractor shall proceed
with the final fixing and concreting of that segment of the
superstructure with which the cornices and the remaining
part of the bridge structure will make a monolithic
structure.

Any incorrect members deemed so by the Engineer on the
basis of the requirements in this Sub-Section of the
Technical Specifications shall be rejected and replaced
with proper ones at the Contractor’s expense.

Structural members bearing traces and remains of
formwork coating agent may be built in, subject to the
approval of the Engineer, provided always that the
Contractor will submit evidence that such traces and
remains will disappear within 30 days after building in, to
the full satisfaction of the Engineer.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m' of cornice of designed
size, as approved by the Engineer.

Payment

The quantity measured in the above described way will be
paid to the Contractor at the contract unit price which will
mean a full compensation for the use of equipment, work,
and materials for casting and fixing precast cornices.

13.4.3.5. Transition Slabs

Volume and Content of Work

The work under this item includes the casting of
reinforced concrete slabs on top of a gravel wedge at the
contact of approach fill and bridge superstructure. Slabs
are to eliminate shocks when vehicles cross from the
approach fill to the bridge superstructure due to different
degree of settlement between them. Alternatively, the
settlement at the approach fill end of transition slabs shall
be reduced to zero or to the degree of settlement of the
superstructure at the point where the slabs rest on it.
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JlysxnHa npenasHHX IUodMa Jara e MpOjeKTOM Y
32BMCHOCTH OJ1 BUCHHE HACHMA.

Pamoeu ce cacToje y npunpemu noaiore - MUEYHYaHOD
KIIHHA, MOCTaB/bakhy apMaType M omate mo notpedu u
yrpaliupaty H He3u yrpaljeHor OeToHa.

Ycnoeu 3a GeToH

Mapka u kinaca OeToHa JaTH cy NpOjeKTOM. ¥ ceemy
CBEMY OHOME LITO C€ OAHOCH Ha NPOH3BOLY, TPAHCIOPT
u yrpahupame OeToHa MepolaeHe ¢y oupende MOrnasLa
8. BETOH u tauke 8.10. BETOH 3A KOHCTPYKI[HMIE
oBUX TexHHUKHX yclioRa.

Hspohemwe pangosa

[Tocne 3aBplueTka panosa Ha H3BohewY Kpajier cryba u
KOH30/€ npenasHe nmoo4ye H yrpar}nﬂa}ba IJbYHYAHOT
KnuHa mnpeMa oapeadama Tauke 13.2.5. H3PAJIA
HIJbYHYAHOT KJIMHA oBux Texuuukux yciopa,
notpedHoje M3BPIIMTH KOHTPONY PABHOCTH M NOAYKHHX
H MONpeYHHX Haruba MOBPIIHHE IMUBYHYAHOr KIMHA Ha
kojy Re ce yrpanuTi npenasHe nioye.

YKkonMko ce  yTBpAE OACTYMama OJl  TNPOjeKToM
npeaBiheHnX  BPENHOCTH, BHINE M3BEICHH JENOBH
IbYHYAHOr KIMHA he ce YKMOHHMTH, a [enpecuje

MCIYHHTH MaTepHjanoM ynotped/beHum 3a u3pamy KiuHa
H HabuTH y cknamy ca onpendama tauke 13.2.5. U3PAJIA
HIJbYHYAHOT KJIMHA oBux TexHH4KkHX yClOBa M Ha
NOTHYHO 3310B0/bCTBO HAA30PHOT OpraHa.

[lpe nomarama apmaType, NpeKko UULYHYAHE MOUIONE
TpeDa pa3sacTPTH HATPOH - MANKMD OJ] XAKOBA 3a LIEMEHT, ca
noTpeOHUM Npekianamem o HajMame 20 1M,

Komepy apmartype npunpemajy ce npema aetabuMma W3
NpOjeKTa W FOTOBH NOJNAXKY HA NPHUIPEMILEHY MOATOTY.
Pagu nocTH3ama 3axXTeBAHOr 3AUTHTHOL CJI0ja HA JI0H0]
CTPaHH MNpejasHe [UloYe Mpenopydyje ce Jga  ce
HEMOCPENHO TNpPE MOHTAXKE Kollea yrpagu OeTol
AebLHHE KOja O[IroBapa eG/bHHU 3AIITHTHOT CI0ja.

Ilpe nowerka sesuBama OBOr OETOHA NOCTaB/bajy ce
KOIEBH apMaType M MOHTHpAjy YHanpej NpHNpeM/beHe
OMIaTe HA MECTY Pa3ACiHMIA, YKOIMKO CY pasielHuLe
npojextom npeasuhene. Ha mecty paszennuua npeasula
Ce uenMYHa onjarta koja mopa OMTH npemazaHa
oarogapajyhum cpeicTBMMa 3a CIpeuyaBamke BE3NBakba
fetoHa.

Onnara Mopa GUTH paBHa W YHCTA.

The length of transition slabs shall be given in the Design
depending on approach fill height.

The work includes the preparation of bed — gravel wedge,
the positioning of reinforcing bars and formwork
wherever needed, and the placement and curing of
concrete mass.

Concrete Requirements

The grade and class of concrete shall be given in the
Design. Everything related to the production, transport,
and placement of concrete shall be ruled by provisions of
Section 8. CONCRETE, and Sub-Section 8.10.
STRUCTURAL CONCRETE of these Technical
Specifications.

Execution of Works

After the completion of works on the construction of
abutments and cantilevers of transition slabs, and
construction of gravel wedges according to provisions of
Sub-Section 13.2.5. CONSTRUCTION OF GRAVEL
WEDGE of these Technical Specifications, it is necessary
to perform the control of evenness, gradients, and cross
falls of gravel wedge surfaces on which transition slabs
will be placed.

If any variation from the values specified in the Design is
identified, higher parts of the constructed gravel wedge
shall be removed, and depressions shall be filled with
material used for the construction of wedge, and
compacted in compliance with provisions of Sub-Section
13.2.5. CONSTRUCTION OF GRAVEL WEDGE of
these Technical Specifications and to the full satisfaction
of the Engineer.

Before placing reinforcing steel, the gravel bed shall be
covered with natron paper from cement bags, with
necessary 20 cm overlaps.

Reinforcing cages shall be prepared according to design
details and laid on a prepared base. To achieve a required
bottom cover for transition slabs, it is recommended to
place concrete in thickness that corresponds to the
thickness of cover immediately before installing cages.

Before concrete starts to set, reinforcing cages shall be
placed and formwork prepared in advance shall be fixed
at the place of joints, if joints are foreseen in the Design.
At the place of joints, steel formwork is envisaged and
shall be coated with appropriate concrete setting
inhibitors,

Formwork shall be flat and clean.
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[lo u3BpmEeHoj MOHTAXKH APMATYPE M OMIIATE Pa3jeNHULA
npuctyna ce yrpaupamy OETOHAa Ha HAYMH Kako je
nponucado oarosapajyhuM oapenfama mornasma 8.
BETOH u rTauke 8.10. BETOH 3A KOHCTPYKLIMIE
osux Texuuyknx ycnoea, ¢ TMM ga ce yrpahupame
OetoHa o0DaB/ka  HCTOBPEMEHO 33 CBE  [POjEKTOM
npeapuhene npenasdHe nuoue V3 jenaH Kpajiu crTyo,
OJHOCHO HCTOBPEMEHO 3a CBE MJ0YE je/HOT cTyDa 3a Koje
je HM3BpUIEHA NpMNpeMa MOAIOre, 3alUTHTHOL Cloja W
apmarype.

Kao najnoroamuuju meton npeasuba ce yrpahusare cpaxe
apyre mnove y3 kopumlfielme oOfJare, Tako ga ce
npeoctane miovye wusmehy Beh ouspenux  yrpage
HaKHajHO, y3 Kopumhere HATPOH MMM Tep - manupa 3a
OCTBApPEH:E pasaeH1a.

Ykonuko ce npenasue rmiode Hehe GeTonuparw
HCTOBPEMEHO 3a UENny IHpUHY cryba, notpebHo je
npeaBMaETH OETOHMpatse Lesor Gpoja mioya, ocHryparH
TNoMNokKaj Kpajie pasjie/He onnare o GOYHOr noMepama
noMolly HenWYHMX KIHHOBA TOOMjEHHX Y ULBYHUAHH
KIMH MMH 50 UM M yTpagMTH 3alUTHTHH CIIOj CaMO Ha
IHPHHH Koja fie ce eToHHpaTH.

[lo 3aBpeHom yrpaljuBamy OcTOHA BPIUM CE& M3paBHAMLE
MOBpwHHE MoMONY JETBH, PYYHHM [yTeM, Tako ja
3aBpPIICHA NOBPLIMHA MMa PABHOCT, NOLY/KHE U NONPEYHE
HaruGe npema nNpojexTy.

buno kakeo kpetawe no ceexeM GeToHy 3abpamyje ce y
Tpajaiky 0/l Hajmate 48 uacosa Mo HETOHMpaY, a 3aTHM
CaM0 MpeKo MpeaxoAHO NONOKEHMX Jackh aed/suHe
HajMare 5 M. YKOIHKO e HeNaKmbOM u3Bofada omteTH
PaBHOCT MOBPIIMHE, TAKBA [UI0YA MOPA CE MOPYUIMTH M
YKIOHHTH O TPOINKY M3Bolaua M yrpagMTH HOBA, mpema
oapendama oBux TeXHHUKHX yCoRa.

Pasnenne onnare Mory ce M3BamMTH MOCIE MOCTH3AMA
noueTHe 4spcrohe OeToHa, ¢ THM Ja Ce He M3a30Be
yynawe OeTOHAa 3aWTHTHOT choja. YKIOHEHY OMNaty
Tpeba O4MCTUTH M HAMA3ATH 33 HApe[IHY YroTpeby.

Apmarypa

Y cBemy npema npojekTy M oxpeafama Tauke 13.5.1.
APMATYPA oBuX TeXHHYKHX YCIOBA.

Mepewe

Konuuuna koja fie ce nuatutu u3rohauy no yroeopenoj
jeaunudHoj uenw je Gpoj M° yrpaljeHor GetoHa AMMEH3H]a
NpeMa MPOjEKTY U KAaKo TO 0/100pH HAI3OPHH OpraH,

Cse nnoue koje u3sohau morpewHo w3Bene M Gydy
YKNOH:EHE M0 HANOTY Haa30pHOr opraHa Hehe ce yseTH y
003up.

After the reinforcing steel and formwork for joints are
fixed, concrete shall be placed in the way as specified in
relevant provisions of Section 8. CONCRETE and Sub-
Section 8.10. STRUCTURAL CONCRETE of these
Technical Specifications, with the placement of concrete
performed simultaneously for all designed transition slabs
next to an abutment, i.e. simultaneously for all slabs of
one abutment for which the preparation of base, protective
cover, and reinforcing steel is finished.

The most suitable way foreseen is to install every other
slab with the use of formwork, so that the remaining slabs
between already hardened ones are cast subsequently,
using natron or felt paper for making joints.

If transition slabs are not to be concreted at the same time
in the entire width of abutment, it is necessary to foresee
concreting of the entire number of slabs, secure the
position of ending separation formwork against
displacement using steel wedges driven into the gravel
wedge, by at least 50 cm, and place a protective cover
only in the width to be concreted.

After finished casting of concrete, the surface of concrete
shall be levelled with rules, manually, so that the finished
surface has evenness, gradients, and cross falls according
to the Design.

Any movement over fresh concrete shall be forbidden for
at least 48 hours after concreting, and then only over
previously laid boards, at least 5 ¢m thick. If the surface
evenness becomes damaged due to the Contractor’s
negligence, such slab shall be demolished and removed at
the Contractor’s expense, and a new one shall be cast, in
conformity ~with provisions of these Technical
Specifications.

Separation formwork may be taken out after concrete
reaches initial strength, while taking care not to break off
the concrete cover. The removed formwork shall be
cleaned and coated for the next use.

Reinforcing steel

Fully in accordance with the Design and provisions of
Sub-Section 13.5.1. REINFORCING STEEL of these
Technical Specifications.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m® of placed concrete in
dimensions as set out in the design, and as approved by
the Engineer.

All slabs poorly constructed by the Contractor and
removed on the Engineer’s instructions shall not be taken
into account.
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13.4.4.

13.4.4.1.

[Inahame

3a konuuuny ytepheHy Ha onucaHn Hauun n3sohauy he
Ce MIaTHTH [0 YroBOPEHO] jEeAMHHYHO] UEHH Koja
MpEACTaB/Ba NMYHY HAKAHAY 34 CBY ONpEMY, MatepHjan u
paj ynorped/beH NpH M3paay NpeiasHuX IU0Yd y CKIamy
ca Ollpeﬂﬁamﬂ OBE Tauke TeXHHYKHX YCIoBa.

Apwmarypa ce ninaha nocefuo.

TpeananpersyTe KOHCTPYKIHje MOCTOBA

MoHTaHH rIaBHi HOCAYH O MPEHANPErHYTOr BeToHa

OfuM 1 canpikaj pajopa

Pan no oroj nosuLmjyu cacToju ce y M3paaM, TPAHCHIOPTY H
MOHTRKH IIaBHHX HOcaua OJ1 NMpeaHanpernyror OeToHa,
wTo moapasymera o0e3beheme C©BMX nmocTpojersa,
OMpeMe, MaTepujana M pajHe cHare H 00aBJbame CBHX
OMepaLMja y BE3H €a H3PALOM, TPAHCIIOPTOM M MOHTAXKOM
HOCay4a.

Venosu 3a Mmatepujanie

YCnoBM Koje Mopa 1a MCnyHH GETOH 1aTH CY ¥ MOrnasiby
8. BETOH u tauku 8.10. BETOH 3A KOHCTPYKI[HUJIE
oBuX TexHHUKHX ycToBa.

Ycnoeu 3a omnare patu cy Taukom 13.3. JIPBEHE
KOHCTPYKLHIE oBux TeXHHYKHX YCIIOBA.

VYenoen 3a  apmarypy jgatd cy  Tadkom  13.5.1
APMATYPA  BETOHCKHMX  EJIEMEHATA H
KOHCTPYKLIMJA.

YcnoBn 3a yenuwk 3a npeaHanpesake H  CHCTEM
npeJHanpesama naTH cy Ta4KOM 8.10.6.
INPEJAHAIIPE3AIE BETOHCKHX KOHCTPYKLHMIA
U EJIEMEHATA

Hzpohewe panosa

Y  csemy npema ojpenfama  Tauke  8.10.5.
MPE®@AEPUKOBAHM  EJIEMEHTM wu  8.10.6.
[MPEIHAIIPE3AKBE BETOHCKHX KOHCTPYKIIMIA
W EJEMEHATA oBux Texuuukux ycnosa. Ilopen
onpenfn  Tauke 8.10.5. MMPE®ABPHUKOBAHH
EJIEMEHTH, uzeohau he ce npuapskasatu u cneaeher:

Payment

For quantities determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all equipment, material,
and work on the construction of transition slabs in
accordance with the provisions of this Sub-Section of the
Technical Specifications. Reinforcing steel shall be paid
extra.

13.4.4, Pre-Stressed Bridge Structures

13.4.4.1.Precast main girders made of pre-stressed concrete

Scope and Contents of Works

The work under this item includes the construction,
transport, and installation of main girders made of pre-
stressed concrete, which implies the provision of all
plants, equipment, materials, and labour, and execution of
all operations related to the fabrication, transport, and
installation of girders.

Requirements for Materials

Requirements to be met by concrete are given in Section
8. CONCRETE and Sub-Section 8.10. STRUCTURAL
CONCRETE of these Technical Specifications.

Requirements for formwork are given in Sub-Section
13.3. TIMBER CONSTRUCTIONS of these Technical
Specifications.

Requirements for reinforcing steel are given in Sub-
Section  13.5.1 REINFORCING STEEL FOR
CONCRETE ELEMENTS AND STRUCTURES.

Requirements for pre-stressing steel and systems are
given in Sub-Section 8.10.6. PRE-STRESSING OF
CONCRETE CONSTRUCTIONS AND ELEMENTS

Execution of Works

Fully in accordance with provisions of Sub-Sections
8.10.5. PRECAST ELEMENTS and 8.106. PRE-
STRESSING OF CONCRETE CONSTRUCTIONS AND
ELEMENTS of these Technical Specifications. Apart
from provisions from Sub-Section 8.10.5. PRECAST
ELEMENTS, the Contractor shall also observe the
following:
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e Hacrapmame enemeHara:

Y cny4ajy na ce MOHTaKHHM npedabpHkoBaHH Hocauw
paie v JCI0BHMA H TaKO J0BO3E HA IpanuIHIITe, JYAKHHA
NnojeIMHAX Komana ycarnacuhe ce ca  HaYHHOM
TPAHCNOPTA H MOHT@&KE HOcaya. YKOIHKO NPOjEKTOM Huje
H3PHYHTO HarjiameHo Kako he CC BPUIMTH HAcTaBJbambec,
u3Bohay he npe/okKUTH HAYHH HACTAB/bakba HOCAYA U Taj
npeanor he NomHeTH NpPOJEKTAHTY M HAI30PHOM OpraHy
Ha nucMeHo oaoOpeme. JlenoBu Hocaua Koju  ce
TPAHCMOPTYjY Y HAueny HHCY MNPeIHANPErHYTH, ITO
3HaYM Ja M0 MpasWily He MOry OWTH H3/JI0MKEeHH
ontepehiebMa 04 CONCTBEHE TEXkKMHE, O vemy fie u3B
ohau BOAMTH pauyHa OpH Mauumynauuju. Hactasak
JHMPEKTHHM KOHTAKTOM [E/IOBA HOCAya JIO3BO/BEH je Y3
NOMEHYTO 0100pEH:e NPOjEeKTAHTA M HATIOPHOT OpraHa. Y
TOM Cyuajy u3Bohay Mopa 1a JOKaKe HANOHCKO CTame
HA MECTY HACTABKA, NPM YEMY CE 3aXTeBa [a HAIOH Y
CMOJHMUM  MPH  HAJHEMOBO/EHUjeM  omrepehewy vy
excrloaraumju  Oyae Hajmawe 1.5 MPa npurtmcka
carnacHo OHOCHHM nponuckuma Peny6nuke Cponje.

KoHTakTHe nNOBpmIMHE HAa MeCcTy HacTaeka Tpeda
OXpanaBuTH H HENOCPEIHO MNpe yre3ama npeMaszartH
CMOKCHAHHUM NPEMa3OM, ¢ THM Ja e KOHTakT OCTBapH
npe HEro ITo ce € MOKCHIHM NMpeMas Beie, a yresame
kabnoea JI0 MyHe CHiE TEK MOIMTO j¢ MpeMa3 J0CTHrao
uspcTohy npM KOjOj MpMMa HanoHe 3ate3ama KojH
HacTajy NpH nOpeaHanpesaky y 30HaMa y Kojuma he
npecek npu ekcnnoarauMjy  6utw  npuTHCHYT. 3a
NpUMEEHE CMOKCHIHE cMoie Hu3Bohad je ayxkaH Ja
npubaBy M NOJIHECE HAI30PHOM OpraHy Ha ojl00pete cBe
notpebue arecre, mely kojuma HapouuTo J0Kaz o
NOHAllaky CMOJIE TOKOM BpPEMEHA.

Hacrapak OeTomupamem jena Hocawa oOCTBapyje ce
OeToHOM MCTe Mapke W Kiace, u3paleHUM ca LIEMEHTOM 1
arperaTtoM McrTe BpCTe koja je kopuinhena 3a w3pany
HOCa4a y NOroHy 3a WHXOBY MPOH3BOARKY. 3060r Tora ce y
MOTOHY 32 OBE CBPXE MOPA W3/IBOJMTH LIEMEHT U arperar u
NPEBECTH HA MPAMIIHINTE Y3 JACHO O3HAYABaKE 3a Koje he
Ce HOCauYe MCKOPHCTUTH. BeToHHuparke Ha MeCTy HACTaBKa
MO3KE €€ M3BPIIHTH CAMO Y OIUIATH MCTE BPCTE M THIA KAo
WTo je onnara kopumfiea y MOrOHY, ¢ THMM Ja CE M
OMJIATa MPEMAKE HCTHM CPEJICTBOM Kao ¥ MOTOHY.

IMoepmvHe xoHTakTa Tpeba OXpanaBuTH M HABIAKUTH
npe OETOHMparba, a CBY apMarypy NPONMCHO HACTABHTH
npema ozapeabama  Tawke 13.5.1. APMATVYPA
BETOHCKHMX EJIEMEHATA W KOHCTPYKIIUJA
0BUX TEeXHMYKHX YCOBA.

Vrezame kabnosa usppuinhe ce kana OeTtoH HacTaBka
nocturue YspcTohy JOBO/BHY 33 MPEIHANpe3ame npema
ompendbama  Tauke  8.10.6.  IIPEJIHAIIPE3AIGE
BETOHCKHMX KOHCTPYKIMJA W EJIEMEHATA ¥V
Cilyuajy HacTaR/bama JE/OBA HOCAYA HA CPATMIHIITY,
n3pohau je myman Ja HaI30PHOM OPraHy W MPOJEKTAHTY
noaxece Ha oo0pewe oarosapajyfin npopadyH ryburaka
npeHanpesata, HanoHa U aedopMaiMja, cpauyHaTux 3a
n3abpaHy NOCTYNAK HACTAB/bakba.

e  Extension of Elements:

If precast girders are fabricated in parts and delivered to
the site as such, lengths of particular members shall be
adjusted to the method of transport and installation of
girders. Unless otherwise specifically stated in the Design
how the elements are to be extended, the Contractor shall
recommend a way to extend girders, and his proposal
shall be submitted for the written approval of the Designer
and the Engineer. Transported parts of girders are not pre-
stressed in principle, which means that, as a rule, they
cannot be exposed to dead load, which the Contractor
shall have in mind when handling them. The extension by
a direct contact between parts of girders is allowed only
with the Designer’'s and Engineer’s approval, as
mentioned above. In that case, the Contractor shall prove
the stress condition at the place of extension, with the
requirement that the stress in a joint at the most
unfavourable load in operation be of at least 1.5 MPa
pressure, according to the related Serbian regulations.

Contact surfaces at the point of extension shall be
roughened and coated with an epoxy coating immediately
before tensioning, with the contact achieved before the
epoxy coating sets, and the tensioning of cables to reach
the full force only after the coating has reached the
strength at which it receives tensile stress generated
during pre-stressing in the zones in which the cross-
section will be pressed in use. For applied epoxy resins,
the Contractor shall procure and submit to the Engineer
for approval, all necessary compliance certificates, and,
among them, particularly evidence on the behaviour of
resin in time.

The continuation in concreting of a part of girder is
performed using concrete of the same grade and class,
with produced cement and aggregate of the same type
used for the fabrication of girders in the respective plant.
For this purpose it is, therefore, necessary to separate
cement and aggregate in the plant and transfer them to the
site, with a clear designation for which girders they are to
be used. In situ concreting at the place of extension may
be performed only in formwork of the same kind and type
as the formwork used in the plant, and coated with the
same agent as it was done in the plant.

Contact surfaces shall be roughened and wetted down
before concreting, and all reinforcing steel shall be
properly extended according to provisions of Sub-Section
13.5.1. REINFORCING STEEL FOR CONCRETE
ELEMENTS AND STRUCTURES of these Technical
Specifications.

Tensioning of cables shall be carried out once concrete for
extension has reached a sufficient strength for pre-
stressing, according to provisions of Sub-Section 8.10.6.
PRE-STRESSING OF CONCRETE CONSTRUCTIONS
AND ELEMENTS. In case of the extension of parts of
girders on the site, the Contractor shall submit for
approval by the Engineer and the Designer the relevant
calculation of losses of prestress, stress, and deformations,
calculated for a selected extension procedure.
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13.5.

13.5.1.

L l'[pe,uuanpc3amc:

Y  ceemy npema onpeadbama  Tauke  8.10.6.
MNMPEHAIIPE3AKLE BETOHCKHX KOHCTPYKIIMIA
W EJIEMEHATA

e MoHTaxa Hocava:

[pe monTaxe Hocaya w3Bolhay fie KOHTPOIHCATH NMONOKA]
M BUCHHE NIGKHINTA Ha Koje he ce OCIOHMTH MOHTAXKHH
HOCA4YM M TP@KHTH 0/00peHme HaM30pHOr OpraHa.
[TpunukoM MOHT@KE HOCAUM Ce MOpajy OCHIYpaTH Y
norjaely npojeKToBaHor nojaokaja M obe3beauTH on
JIOflacKa Y TAKaB MOJ0MKA] Y KOME CE jaBJbajy HanoHcKa
CTama HEMOBO/LHA Y OHOCY Ha npojekToM rnpeasubene
BE/THYHHE,

Mepeme

Konnuuna koja he ce nnarutu mssohady no yroeopeHoj
jeanHuuHoj uenm je Gpoj m® yrpahemor Getoma npema
NPOjEKTY M Kaxko To 0400pu HamsopHu opraH. BeToH Ha
JIENy HAcTaBKa, OIHOCHO EMOKCHHM NPEMAa3H He Mepe ce
noceGHo.

IMnahame

3a xonuuuny yTepheHy Ha onucaHu HauuH u3eobhauy he
CC MNNaTMTH MO YroBOPEHO] jEAMHMYHO] LIEHH Koja
NpefcTaB/ka NyHY HakHajly 3a CBY ONPEMy, CKEmy H
onnary, yrpahienn GeToH, kao M 3a caB paj Ha M3pajl H
YK/1atatby CKENe M OIIAaTe, Ha MPOH3BOIH, TPAHCIIOPTY
HOCAYa Ha TPANMIHINTE M MOHT&KH Yy [POJEeKTOBaHM
TMOOKA].

3a paj Ha eBEHTYANTHOM HACTABILAKY HOCAYa HE NPH3Haje
ce nocebHa HAKHANA,

Apmarypa, kaGJlOBHM 3a NpeiHANpes3ame H HIBEKTHpae
kabnora nuiahajy ce noceGHO.

PagoBu o MeTana

Apmarypa DETOHCKHX €neMeHaTa H KOHCTPYKLHja

O6um 1 caapxkaj pana

Panosu obyxsahenn oBom Tauxkom TeXHMYKHX YCIOBRa,
cacroje ce y HabaBUM MOCTPOjeHa, ONpeMe, MaTepHjana u
pazHe cHare M H3BOEHY CBHX oOnepauMja y Be3u ca
apMaTypHUM YeNMKOM ¥ ckiamy ca ogpeadama M
YCIOBUMA Yrosopa M y NYHO] CarimacHOCTH ca OBHMM
nornasbeM TexHHUKHX YCaoBa, UPTEKHMA H YIIYTCTBHMA
Haa30pHOT opraHa.

13:5.

13.5.1.

e  Pre-stressing:

Fully in accordance with provisions of Sub-Section
8.10.6. PRE-STRESSING OF CONCRETE
CONSTRUCTIONS AND ELEMENTS

e Installation of girders:

Before the installation of girders, the Contractor shall
check the position and height of bearings on which the
precast girders shall lie and request the approval of the
Engineer. During the installation, the girders shall be
secured in terms of their designed position, and secured
against getting into such position in which unfavourable
stress conditions appear with respect to values foreseen in
the Design.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m® of placed concrete
according to the design, and as approved by the Engineer.
Concrete in the parts of extension, and epoxy coatings,
shall not be measured extra.

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all equipment, scaffolds
and formwork, placed concrete, and all other work on the
erection and removal of scaffolds and formwork, and on
the fabrication and transport of girders to the site, and
their assembly into designed positions.

Any work on the extension of girders shall not be
accepted for extra payment.

Reinforcing steel, pre-stressing cables, and grouting of
cables shall be paid extra.

Metal Works

Reinforcing Steel for Concrete Elements and Structures

Scope and Contents of Works

The work covered under this Sub-Section of the Technical
Specifications includes the procurement of plants,
equipment, materials, and labour, and the execution of all
operations related to reinforcing steel in conformity with
the Conditions of Contract, and in full compliance with
this Section of the Technical Specifications, drawings,
and the Engineer’s instructions.
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Texnuuka peryiariea

ApMaTypHH HennK Mopa OuTH y cknaay ca [lpasunaukom
0 TEXHHYKMM HOPMATHBHMA 3a OETOH W apMuUpaHu GeTOH
/TIBAE 87/, ynyrcteMma 3a npumeHy W nparehum
cTaHjapauMa:
CPIIC LL.K6.020 Bpyhe Bamann wenuum. beronckn
yenuuy Texuuuku yenosu (1987).

CPIIC L[.K6.120 Bpyhe Bamann venuun. BeroHcku

yenuun O6muk u Mepe (1986).

CPIIC Y. MI1.091 I'paliepMHCKe 3apapeHe apmaTypHe

mpesxe (1986).

Cranpapiima cy nati 00K M Mepe, Kao M METOAE
MCIIUTHBAKLA 34 YC/IoBe KBanutera nponucade y INBAB
87.

Marepujanu

3a apmupame KOHCTPYKUMja M enemeHata on OeToHa
KOPHCTE € JKMIE H IIHMNKe Of T[NAaTKOr HENHKa,
BUCOKOBPEIHHX NPUPOJHO TBPAMX pedpacTuX uenuka u
apMaTypHE MPEXKE O X/JIAJHO BYHEHE IJIaTKe HKHIE Kako
je 1o yTBpheHo NpojexToM.

e ['narka apmarypa ['A 240/360

natka apmarypa /TA/ je on Mekor GETOHCKOr Henuka
kpanutera 240/360 u wuspafyje ce y oOnMKy *uUE W
WMNKH, 338 KOHCTpYKLMje oA apMupanor OeToHa
apMmatypa OJi [NaTKOT YelHKa, KPYKHOT MOMpeYHor
NpeceKa, MOpa Ce M3PAIMTH NpeMa 0J100PEHOM MOCTYIIKY.

e  PeOpacra apmatypa PA 400/500

Pebpacta apmatypa /PA/ 01 BMCOKOBpEIHOT MPHPOIHO
TEpaor yennka ksamurera 400/500 uspabyje ce y obnuky
JHMUA M LIMNKH, 338 KOHCTPYKIMjE Ol apMHpaHor eToHa
apmatypa oji pefpacTor 4elnMKa, KPY:KHOT MoNpevHor
NpeceKa, MOpa ce M3paiHTH Npema 0100paHOM MOCTYIIKY.

e 3apapedHe apMarypHe mpesxe MAT 500/560

3aBapeHe apMaTypHE MpPEike CY Of XJIanHO BYYEHE JKHIE
on rnatkor yenuka keanmurera 500/560. Osnaka mpexe,
NPEeYHHIIM M pacTojamke JKHLA, TONepaHUMje H Ap.
yrephyjy ce cranpapiaom CPTIC Y. M1.091.

3aiiTHTa MaTepHjana

Yenuk 3a apmupame Mopa OuTH y csako noba sawrtuhien
on omrtehema. Kana ce yrpaljyje y KOHCTpYKIM]Y, Mopa
OuTH De3 mpauMHe, PacTPECHTHX JbYCIH 1UBakKW M phe,
00je, Y/ba WM JPYrUX CTPAHHX MaTepujana.

Technical Regulations

Reinforcing steel shall be in compliance with the Rules on
technical norms for plain and reinforced concrete /PBAB
87/, instructions for use, and relevant standards:

SRPS C.K6.020 Hot-rolled steel. Reinforcing steel
for concrete. Technical
specifications (1987).

SRPS C.K6.120 Hot-rolled steel. Reinforcing steel
for concrete. Shape and sizes
(1986).

SRPS UMI1.091 Welded mesh reinforcement for
construction industry (1986).

The standards specify shapes and sizes, as well as testing
methods, for quality requirements set out in PBAB 87.

Materials

Wires and bars made of smooth steel, high-strength
naturally hard ribbed steels. and mesh reinforcement made
of cold-drawn smooth wire shall be used for the
reinforcement of concrete constructions and elements as
specified in the Design,

¢  Smooth reinforcing steel GA 240/360

Smooth reinforcing steel /GA/ is soft steel, grade 240/360,
produced in the form of wires and bars. For reinforced
concrete constructions, round, smooth reinforcing steel
shall be fabricated according to an approved procedure.

e Ribbed reinforcing steel RA 400/500

Ribbed reinforcing steel /RA/ made of high-strength
naturally hard steel, grade 400/500, is produced in the
form of wires and bars. For reinforced concrete
constructions, round, ribbed, reinforcing steel shall be
fabricated according to an approved procedure.

o Welded mesh reinforcement MAG 500/560

Welded mesh reinforcement is made of cold-drawn wire
made of smooth steel, grade 500/560. Mesh marks,
diameter and spacing of wires, tolerances, etc. are
determined in SRPS U.M1.091.

Protection of Materials

Reinforcing steel shall be protected against damage at all
times. When placed into a construction, it shall be free
from dust, loose flakes of slag and rust, paint, oils, or
other foreign materials.
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Casujame

[llunke 3a apmatypy naxseuBo celin HcaBMjaTH 3a TO
kpanuukopan paaHuk. OHe ce Mopajy caBmjatd y
X/1aJHOM CTasy npema madloHMMa M He CME]Y IPHMETHO
OACTYNaTH ©OJ 00JMKAa M [MMEH3Hja NPHKa3aHHX Ha
uprexuma. Mopajy ce n3behn omTpo caBHjeHH JIENOBH U
He cmely OWTM 01 MamHX MONYNPEYHHKA OfI OHMX
HasHayeHux y Tabenu 24 [1bAL-a §7.

Yrpaljusame u yuspuhueame

Cap apMaTypHH HYENHK CE MOPa TAYHO YIPAAMTH, LIHIKE
CE KOJ CBakKOl YKpUITAja MOpPAjy MOBE3ATH KHMLIOM, TaKo
na 3a speme yrpahusama OcToHa oOApKe MONOXKa)
NpUKAa3aH Ha UPTEXHMA. [ paHMuUHMUM 33 Crpevaparhe
KOHTakaTa u3Mel)y apamarype W omiare, kao H u3mely
penosa apMatype Mopajy OutH on npedabpukoBaHHx
DETOHCKMX KOLKMLA WIH [PYror MOTrOJHOT MATEpHja
onobpeHor obivka M auMeHsHja. BeToHcke KolKMilE
Mopajy OMTH TAKBMX JAMMEH3Hja 13 je OMOryReHo HHX0BO
nokpueame 6etonom. He noseossaea ce ynotpda kpynHor
ILBYHEKE, ﬂpDﬁJ’BGHOFKaMCHa HIIH OIEKEe, METATHHX LEBH
W IpBeHUX noaMertaya. [Ipernes MOHTHpaHe apMatype ce
BPUIM MAKpPOCKOMCKH, Mepewem Ha MojeIMHHM MecTHMa
€€ KOHTPO/IHIIE H MpaBHIHOCT l'[ElJ']O)Kﬂjﬂ MOHTHpaHe
apMmaType Kao M MOjeIMHHX HWEHHX AEMOBa Y OJHOCY Ha
MPOJEKTOBAHM TONOMKA] M HUCTH CE MOJHOCE HAI30PHOM
opraHy Ha ofobperse.

JlonymTena oxcrynawa ce kpeliy y  cnenchum
rpaHuuama:
e Oactynama uimehy NojeHHNX IHITKK
- Koj cTyDOBa W rPEIHMX HOCAYA ..............- 10 MMm.
- KO MI0Ya H 3HIAOBA ..o = 15 MM

*»  Onctynawma u3Melly pefoBa apMarype 10 BHCHHH,
Ka0 W OOCTYNawme  3alTHTHOI  cioja  of
NpOjeKTOBAHNX Mepa

- KOJ €/IEMEHATA Ca KOHCTPYKTHBHOM BHCHHOM

BEROM O I M oo = 10 MML
- KOArpejaa u nuoya aedlbuHe

BERE OB 10 UM ..oooeveciiiiici e = 5 MML
- KOA rutoua siedmbiHe Mame o1 10 M ... -3 MM.

e OacTyname Y3EHIHja y OJHOCY HA XOPH3OHTATY WIH
BEPTHKANY

= KO/ €1EMCHATA Ca KOHCTPYKTHBHOM

BHCHHOM BeoM 0 I M oo, 10 MML
- KOJl eJleMEHATa €A KOHCTPYKTHBHOM
BHCHHOM MamOM OZ 1 M ..., 5 MM

e OpacTyname OCOBMHCKO NpH
YEOHOM 3aBAPUBAY WIHMKHM ................... 0,10 @.

Bending

Reinforcing bars shall be carefully cut and bent by a
qualified worker. They shall be bent in cold according to
patterns, and shall not noticeably vary from the shape and
dimensions shown on drawings. Sharp bends shall be
avoided, and radii smaller than those specified in Table
24, PBAB 87, shall not be allowed.

Placement and Fixing

All reinforcing steel shall be accurately placed, bars shall
be tied with wire at every crossing, so as to stay in
positions shown on drawings during the placement of
concrete. Spacers that prevent contact between reinforcing
steel and formwork, and between rows of reinforcing steel
shall be made of precast concrete cubes, or other materials
of approved shape and dimensions. Concrete cubes shall
be of such dimensions that it is possible to cover them
with concrete. Coarse-grained gravel, crushed stone, or
bricks, metal pipes, and wood shall not be used as pads.
The inspection of placed reinforcing steel shall be
performed macroscopically. The proper positions of
placed reinforcing steel and its particular elements with
respect to designed positions shall be checked by
measurement and submitted for the approval of the
Engineer.

Allowed variations are in the following limit ranges:

e  Variations between particular bars
- For piers/abutments and beam girders....- 10 mm.

- Forslabsand walls ...............................- IS mm.

e  Variations between vertical rows of reinforcing steel,
and variations in the designed dimensions of
protective cover

- For elements with the structural

heightiover 1 mv s snssnsse- 1 nm;
- For beams and slabs

thicker than 10 em ..............ocoooooeiniinn = 5 MM
- For slabs thinner than 10 cm................... -3 mm.

e Deviations in stirrups with respect to horizontal or
vertical values

- For elements with the structural

hetght over 1 o s TME

- For elements with the structural
heightunder 1 m ..., 5 mmL
®  Axial deviations for butt-welded bars ............0.10 @.
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Cpe IIMIKE apMaType 4Hja je YKYNHA JyKHHA Mama o]
12 M mopajy ce MCNOPY4HTH Y NYHO] OVKHHH Koja je
HazHaueHa y uptexuma. [lunke unja je ayxuna seha on
12 M MOry ce HACTAB/BATH KAKO J& TO NPHKA3AHO Ha
uptexuma unmn pato y IIBAB-y, noraaemke B.5, oanocHo
YOYTCTBHMA HaisopHor opraHa, Cy4eoHO 3aBapeHH
CMOjEBH H3BEAEHH MOCTYIIKOM ENEKTPOHCKOr 3aBapHBaha
MOpajy ce HCIHTaTH mnpema crangapamma CPIIC
11.A4.002 u CPIIC L[, A4.005.

Tpujem

[Ipe noverka OeToHMpama CBAKOI €NEMEHTA WIIH
KOHCTpYKuMje u3Bohjad Mopa 3anHCHHYKH Ja YTBDJM,
YOMILE Y 3anuCHUK, TPHIPEMH M MOIHECE HAI30PHOM
opraHy Ha ofo0pewe, Ja /M MOHTHpaHa apMarypa
3a/10BOJbARA Y MOITIENY:

e nmpeunuka, Opoja wMnkH u reomerpuje yrpahene
apamType npepubheHe npojextom,

e yyppuwherwa apMaType y onnars,

L MEXAHHYKHX KapPaKkTEPHCTHKA. FPAHHLIC Pa3B/layetsa,
rpaHuie KWJama H KBAIMTETA 3aBapeHMX CﬂOjeBﬂ,
Kao 1

e uuctohin yrpahene apmarype.

Mepeme

Konnuuna koja he ce nnartutn uzsohauy no yrosopenoj
jenuHu4HOj LeHH je Opoj kunorpama yrpaliede apmarype,
KaKO je IIPMKA3aHO HAa [PTEKMMA M HABEIEHO
creunHrKalmjamMa, 0JJHOCHO H3BOLMMA APMATYpPE M KaKo
Ha/I30pHH opran oapead M ogo0pu. Hehe ce npusHasati
OMn0 Kakae Jojarak 3a Bohuue, OETOHCKE KOLKMLUE,
NnoaMeTa4e W JMCTAHLEpE, Kao H KHYaHE CTere HWiH
npuuepwhupaye koje Mopa 00e3deanTH M3sohau kama u
KaKko Hapenu Ham3opHH oprad. Kaja ce npase mpekionn
JIpyrauMju HEro WTO je TO NPONMCAHO Y mornaemy B.5
INBAB-a, nehe ce napaTH HakHaJa 3a NOAATHH YEIHMK, KAO
H 33 pajiHe HACTABKE KOjM HHCY NMPHUKa3aHM LpTexuMa. 3a
H3pauyyHaBare TEKMHA apMmarypHor denmka Tpeba
kopuctHti CPIIC LLK6.120 .

[Tnahame

3a Konu4uHy oapeheny Ha onMcaHu HauuH n3sohauy he
Ce TMNIATHTH MO YrOBOPEHO] JeJHMHHYHO] LIEHH Koja
NpeacTas/ba NMyHY HalOKHAmy 3a oOMM W caipkaj pana
JAT Y OBOj TAYKH TEXHMYKHX YCIIOBA.

13.5.2. Panosu on Metana y npeHanpernytom 6eTony

13.5.2.1. Bucoko BpelHa NAaTeHTHPaHa HUA 34 lIPEIHANpPE3aALE

Ca CBHM KOTBaMa, MOAIOMKHHM TIOMHIIAMA H 3AIITHTHUM
LeBHMa 3a Kabmose

TeXHHYKH YCTOBH Technical Specifications
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HacTapmame Extension

All reinforcing bars with overall length smaller than 12 m
shall be delivered in full length as indicated on drawings.
Bars longer than 12 m may be extended as shown on
drawings or specified in PBAB, Section V.5, and/or
Engineer’s instructions. Butt joints made applying the
electronic welding procedure shall be tested according to
SRPS C.A4.002 and SRPS C.A4.005.

Acceptance

Before the commencement of concreting of every element
or construction, it is necessary to identify and note in a
protocol, prepared by the Contractor and submitted for the
approval of the Engineer, whether reinforcing steel meets
the requirements regarding:

e Diameter, number of bars, and designed geometry of
placed steel

e Fixing of steel in formwork

s  Mechanical properties: yield strength, breaking limit,
quality of welded joints, and

e Cleanliness of placed steel.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of kilograms of placed
reinforcing steel, as indicated on drawings and in
specifications, i.e. reinforcement schedules, and as
determined and approved by the Engineer. Any additions
for trimming pieces, concrete cubes, pads, and spacers, as
well as wire clips and fasteners to be procured by the
Contractor when and as instructed by the Engineer shall
not be taken into account. When making overlaps other
than specified in Sub-Section V.5, PBAB, no
compensation shall be given for extra steel, and for
construction joints not indicated on drawings. For the
calculation of weight of reinforcing steel, SRPS C.K6.120
shall be applied.

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for the scope and content of
works given under this Sub-Section of the Technical
Specifications.

13.5.2. Metal Work in Pre-Stressed Concrete

13.5.2.1. High-strength patent pre-stressing wire with all anchors,

tie plates, and cable ducts



