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2.¥:

2.1.1,

['e0TeXHUYKH UCTPaXKHH pajoBH

Ilpeamer 1 cBpxa panosa

2.1.1.1. Yeoa

2.2y

2.1.2.1.

Osu pamosu o0yxBaTajy cBa JONYHCKA TFEOTEXHHMKA
MCTpaKMBakba Koja ce 00aBsbajy y ToKy rpahema, a Mory
ce, vy o0iMKY onakama M oaromapajyhux Mepemwa,
NPOYHMHTH ¥ MOC/E 3aBpiueHor rpaljera, aKo TO 3aXTeRajy
reolOIIKH YCIOBM M BpcTa ofjekara M ako je To
npojektom npeapuiieHo. Y NpHHUMIY CE OBH JONYHCKH
pamoBu wW3BOJE CaM0 aKko Hucy wus3sohenn y dasn
NpojeKTOBAA MMM aKo Ce Y TOKY Tpaime jame
Henpensuhenn npobnemu, kao H 3a notpebe npahemwa
KoHTpone rpafiema,

Cepxa

CBpXa reoTeXHUUYKMX MCTpaKHBama je: Bepudukaumja
NpeTnoCTaBkH  YYUIEHUX Yy TNpojexTy, yTephuBaibe
pasanka u3Mehy BpcTa W CTama Tna (reo/iolllke CPeanHE)
NPUIMKOM u3BOhEHA pajoBa HA MCKOMY (3@ YCeke,
TeME/hE MOCTOBA, NOTnopHux rpahesuna rpahesuHa,
ApeHaka, TyHena WTA) H OHWUX Koju Cy 1oOHjeHH
HCTp@KKMBameM 3a notpede MpojeKToBara; olpehuBabe
noTpefHUX EOTEXHMYKMX MapaMeTapa 3a BpeMe H nocne
rpahewa (Hajdemwhe TNPOMEH/BUBHX €A BPEMEHOM,
KIMMOM M Xuaponomkum ychoeuma). Tokom rpahema,
osn mnapametpu Hajuewhe ce ompebyjy TepeHCKuM
onuTHMa, ami ¥ 1abopaTopujCKMM  OMHTMMA  Ha
penpe3eHTaTUBHHM y3opuuma. [eoTeXHH4Ka KOHTpoNa
KBAIMTETA M3BPIICHHX panoea npH rpabemwy (keanurera
ynotpef/beHHX reonoimko-rpaljeBHHCKHX MaTepujana
weropor yrpafjusamba), o0aB/ba ce CXOIHO 3aXTEBHMA
KBAZUTETa AaTHM 32 ojpelene BpcTe pajopa (MaTepujan
3a u3pagy Hacuna v 30MjeHOCT HACHMA, KAKO 3eMJbaHHX
TAKO W KAMEHWMX, HTI) M TEXHMYKHM [PONHMCHMA,
CTAHJapAuMa, K40 M NPONHCHMA JaTHM Y TEXHHYKHM
YCIIOBAMA.

Hcrpaslcuaan,e ¥ BE€3M ca H3paaoM HACHITA H KOCHHA YCeKa
H Hacuna

[IpoBepa KBaIMTETAa MATEpHjala M3 yCeKa no3ajMHINTa
3a M3pajly HACHNA (KaMEHHX H 3CMIbAHHX).

2.1.2.2. Cneratbse Tha 10/ HACHIOM

IMpoBepa Taa MCNoJl HacHma ( MO CKHAmY Xymyca ),
I,EroBa HOCHBOCT, TCOTEXHWYKH MapaMeTpH BHCHHA
HHBOA [MOJ3EMHE BOIC, uomeﬁa 3a .u.peuupalbem HITH
NIPYTUM  HCYIIMBAWEM, OJHOCHO Mepa 3a yOp3ame
H:EIOBOT KOHCOMMIALHOHOr cherama nojl OHRPSHEMM
on Hacuna. [IpoBepa BPeMEHCKOI TOKa ClETama Tia 1noj
Hacunom. Ynopeheise noHamarma Hacuna TokoM rpaliema
ca MpPOPayyHCKHM BPEJHOCTHMA JaTHM Y TPOJEKTy.
Motpeba wuuTepBeHUMje Yy Toky rpahema W M3MeHa
npojexta. [lojae HecTaOMIHOCTH TEpeHa M HAcHNA Ha
HBEMY, H3a3paHe HCKOMaBakeM H HACHITAHLEM, K(}je HHCY
npeasuheHe  MPOJEKTOM M JOMYHCKA EOTEXHMYKA
HCTP@KUBAILA 32 CAHallHje OBAKBUX M0TE38,

2

2:1.1.

Geotechnical Investigations

Scope and Purpose

2.1.1.1. Introduction

2.1.1.2.

2.12.1,

These works cover all additional geotechnical
investigations that are carried out during construction,
and may, in the form of observations and proper
measurements, be studied even after completed
construction, if the geological conditions and type of
structures require so, and if so specified in the design. As
a rule, these additional works are carried out only if not
performed during the designing stage, or if, in the course
of works, unforeseen problems come up, and also for the
purpose of the monitoring of construction control.

Purpose

The purpose of geotechnical investigations is: to verify
assumptions given in the design; to determine differences
between the type and the condition of soil (geological
medium) during the execution of excavation works (for
cuts, bridge foundation, retaining structures, drainage,
tunnels, etc), and the data obtained through
investigations performed for the purpose of designing; to
determine necessary geotechnical parameters during and
after construction (most frequently variable with time,
climate, and hydrological conditions). During
construction, these parameters are most often determined
by field tests, and also by laboratory tests on
representative samples, The geotechnical control of
quality of executed works during construction (quality of
used geological-building materials and their incorporation
into the works) shall be performed according to the
quality requirements given for particular types of works
(material for embankments, and compaction of
embankments, both those made of earth, and those made
of stone, etc.). and technical regulations, standards, and
provisions set in the technical specifications.

Investigations Related to Construction of Embankments,
and Slopes of Cuts and Embankments

Quality Control of Materials from Cuts and Borrow Pits
for Construction of (Stone and Earth) Embankments

2.1.2.2. Settlement of Soil under Embankment

Checking the soil under embankment (after top soil
stripping), its bearing capacity, geotechnical parameters,
groundwater table, the need for drainage or other forms of
drying out, i.e. measures for speeding up its consolidation
under the embankment’s weight. Checking the time flow
of the settlement of soil under embankment. Comparing
the behaviour of the embankment during the construction
with calculation values given in the design. The need for
interventions during construction and for alterations in
the design. The occurrence of instability of soil and the
embankment above it, caused by cutting and filling, not
specified in the design, and additional geotechnical
investigations for the remedy of such stretches.
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2:1.2:3.

2.1.24.

2.1.2:5.

2.1.4.

Ilposepa cTabunHOCTH KOCHHA

[Tposepa cTabMNHOCTH KOCHHA (HAPOYHTO yceKa), HCKona
yceka W 3aceka. JleduHucame THNA HECTAOHIHOCTH
KocHHa (BpcTa Aedopmaiinje, 001HK KIH3HE NOBPIIKHE U
beHa JyOuHa, HMBO MOJ3EMHE BOJAEC M JPYrd YTHUAH).
Oppehusawe napametapa cmudylie  OTNOPHOCTH
KIU3HOj NOBPUIMHH ¥ BaH e, MOPHH NPHTHCUM M JIpyre
xuapaynuuke cune. Koj - YBpCTMX CTEHCKMX Maca,
MpoBepa CHCTEMAa HCMYLATOCTH (JMCKOHTHHYATHOCTH),
Ka0 M KIMMAaTcke MOTry[HOCTH MOTEHUMjANHHX KJIM3HHX
nospwxHa. CMuyyha oTHOpHOCT Ay:K IMCKOHTHHYHTETA.

INpahewe cneramwa

Mepemwe Tokom rpalieba BEPTHKATHOr  HOMEpaisa
(cnerara) ¥ XOPM3OHTATHOT MOMEpama (KiM3ama),
HAPOYMTO KOl BUCOKHMX HACHIIA KOJH CE Ipajie Ha Maio
HOCHBOM (cTHmi/bMBOM) Tiy. KonTtpona pama ypehaja
CMamehe clieramka U yop3ame KOHCONHIALHOHOT Cleramka
(BepTHKANHM JIpPEeHOBM M cn.). Mepewe XOpHIOHTaIHOr
noMepara Koj notnopHux rpaernHa. Mepewe npomMeHa
MNOPHOT HATNPHTHCKA U BIAKHOCTH.

Konrpona

KoHTpona pana ApeHaKHHX CHCTEMa Y TOKY rpahema (1
HapoO4YMTO JIOLHMje, no saspuenom rpaljewy). Kontposa
cUla Y aHKepMMa, YKOJHKO ce NpHMemyjy y rpalemy
MOTHIOPHUX M CITHYHUX rpalieBnHa.

I'eoTexHHuKa HCTP@KHBAA Y TOKY pajloBa

3a npopoherme TreOTEXHHYKMX HCTPOKHMBALA Y TOKY
rpaliera, nopen MCTpaKHOr OYIleHha, NMPenopy4yjy ce u
TEPEHCKH ONUTH: NEHETpauMuje (CTATHYKE W JAMHAMHYKE),
KPHIIHE  COHJE,  MPECHOMETPH,  IMHE30METPH W
HENECTPYKTMBHH ONWTH uspcrolie. OBu omutH Cy
jenHocrasHu 1 Op3u 3a w3soheme, 0be3delyjy onpeljemy
KOHTHHYanHOCT no ay0MHHM TepeHa (WTO je oj ocobure
BAKHOCTH) H JIAKO Ce H3BOJE ¥ TOKY rpahema.

O6uM ¥ BpCTa TEOTEXHHHMKMX MCTPAKHBARA Y TOKY
rpabera

[ToTpeba 3a TreOTEXHMYKMM WCTPAKHBAKNMA Y TOKY
rpaliera 3aBUCH O CIOKEHOCTH 00jeKTa 1 TepeHa, na ce
HEC MOXKE YHanpel MNpeaBMAETH HU NO 00MMY HHM MO
spcraMa. M nopen osora, y mpojekty Tpeba ma Oyay
HAa3HAYEHM MOTE3H  KOjH Ce  MOpajy  AOMYHCKM
uctpakubatd. KoHTponua onawawma W Mepema o
noHawamwy y Toky rpaliema (M nouHWje) Mopajy Outu
03HA4YeHa y NPOJEKTY M YHETa y NpeaMep H NnpeipauyH
pajoBa.

Bpcra M 00MM reoTeXHHYKHX MCTPOKHBaa Je(HHHIIY
ce Y MPOjeKTy MCTPKWBAKA, A KOHTPOIHE PajoBe M0
BpcTH M o0DuMy, Yy ckialy ca mnpojektoM, oapeljyje
HA/30PHH OPraH.

2.1.2.3.

2.1.2.4.

2.1.25.

Checking Stability of Slopes

Checking the stability of slopes (particularly those of
cuts), and of the excavation of cuts and cut-and-fills.
Defining the types of instability of slopes (the type of
deformation, the shape and depth of sliding surfaces,
groundwater table, and other influences). Determining the
parameters of shearing resistance in and out of the sliding
surface, pore pressure and other hydraulic forces. For
solid rock masses, checking the system of fracture
(discontinuity), and climatic possibilities of potential

sliding surfaces. Shearing resistance along the
discontinuity.

Settlement Monitoring

The measurement, during construction, of vertical
movement  (settlement) and horizontal movement

(sliding), particularly for high embankments built on soil
of a low bearing capacity (compressible soil). The control
of devices for reducing settlement and hastening
consolidation (vertical drains, etc.). The measurement of
horizontal movement for retaining structures. The
measurement of changes in pore overpressure and
moisture,

Control

The control of work of drainage systems during
construction (and particularly later on, after completed
construction). The control of forces in anchors, if applied
in the construction of retaining and other structures.

Geotechnical Investigations During Construction

For undertaking geotechnical investigations during
construction, aside from exploratory drilling, field tests
are recommended as well: penetration (static and
dynamic), field vanes, pressiometers, observation wells
(piezometers) and non-destructive hardness tests. These
tests are simple and easy to perform, provide a certain
continuity in the depth of ground (which is particulalry
important), and are easy to perform during construction,

Scope and Type of Geotechnical Investigations During
Construction

The need for geotechnical investigations during
construction depends on the complexity of structure and
ground, and cannot be predicted neither by scope nor by
type. Nevertheless, the design should indicate some
stretches that shall be investigated additionally. Control
observations and measurements on behaviour during
construction (and later on) shall be indicated in the design
and included in the Priced Bill of Quantities.

The type and scope of geotechnical investigations shall be
defined in the design of investigations, and control works,
by type and scope. in accordance with the design, and
shall be defined by the Engineer.
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22.

22.1.

Hspapa mnpojekta ucTpakuBama, Kao M H3Bolcwe
reoTeXHHYKHX panosBa y cMucny mnpaBa M ofasesa,
oapeheHH ¢y 3aKOHOM O IeoJIOIIKMM HCTPRKHBARHMA H
YIYTCTBHMA HAI30pHOT OpraHa,

EBunenumja

Tokom rpaliewa Mmopa ce BOOMTH €BHAGHUHjA H
peKanuTyIaluja reoTeXHHYKNUX HCTPAKUBAA BPLIICHUX Y
TOKy rpaljema, y CBpXe KOHTPOJIE H3BPIIEHHX PAJoBa Kao
M JIONyHE W M3MEHE MNpPOjeKTa, IUTO € CBE MOJHOCH
HaJA30PHOM OpraHy

Iponucu

3a cBe OBe TrEOTEXHHYKE pAJOBE H MCIHTHBAMA
MepONABHH cy BakehM TeXHMYKH 3aKOHCKHM NpONHCH
(3akoH © TreofOLIKMM HMCTPLKHBAILMMA W 3aKOH ©
uirpaiwy  ofjexara), NPABMIHHK O  TEXHHYKHM
HOPMaTHBHMA 32 MpPOjeKToBae W M3Bohewe pagosa kox
Temesbelsa rpafjeBMHCKMX o0jekata M oarosapajyhu
CPIIC, a obaemahe ce npema yNYTCTBY HaA30pHOr
opraHa.

Y noceOHMM yclOBMMA, Kajl OBA UCIIHTHBAMA W3llase M3
OKBMpa noctojehux TEXHHYKHX 3aKOHCKHMX Tpomuca H
CTaHaap/a, WIH OHH He NOCTOje. HAI30pHM opran Oupa
METOJL MCMHTHBAHKA, OTYYYje O BAKHOCTH HErOBE
NpUMEHE ¥ H31aje YIYTCTBA ¥ CKIaAy Ca THM.

Hckonuapame

Onmc

Taj pan oOyxpaTra WCKO/YEH€ Tpace, CBA reoAcTCKa
MEPEH:a ¥ BC3IH Ca MPCHOWICHEM MNoJaTaka H3 r[pojcl(a‘ra
HA TEpeH, MIH ca TEpPEHAa Y HalUpTe H OApKaABathe
HCKO/IYEHHX 03HAaKa Ha TEPCHY ¥y LEIOM PAIHOM NMpoLEcy
Ol TO4YeTKa pajnosa J0 Tpejaje  CBHX  pajioBa
WHBECTHTOPY. Y Taj pal ce yKBydyje, Takole,
npeysuMam¢ H OJpHapake CBHX MNpeaaTHX OCHOBHHX
reoAeTCKHX CHHMaka M HaupTa, T HCKOIYaBamke Ha
TepeHy, KOje je Haa30pHH OpraH y MMe HHBECTHTOpa
npenao u3pohauy Ha MOYETKY paaoRa.

Obum Tor paga Mopa y CBEMY JIa 3a/l0BOJbM moTpelde
rpajiibe, KOHTpone pagoBa o0 pauyHa H ApYrHX pasiora,
KOjH Cy NOTPedHM pajy caMor paaa.

213

2.2,

221

The preparation of the design of investigations, and the
execution of geotechnical works, in terms of rights and
obligations, are stipulated by the Law on Geological
Investigations, and as directed by the Engineer.

Records

During construction, it shall be necessary to keep records
and a summary of geotechnical investigations carried out
during construction, for the purpose of control of
performed works, as well as alterations and amendments
of the design, all of which shall be submitted to the
Engineer.

Legislation

All these geotechnical works and investigations are
stipulated in the current technical legislation (the Law on
Geological Investigations, and the Law on Planning and
Construction, the Rules about technical standards for
designing and executing works of the foundation of
building structures, and relevant SRPS (Serbian
Standards) and shall be as directed by the Engineer.

In special cases, when such investigations go beyond the
scope of existing technical legislation and standards, or
they are not available, the Engineer shall select a testing
method, and decide the importance of its application, and
issue instructions accordingly.

Setting Out

Description

This work covers the setting out of road alignment, all
geodetic measurements related to the transfer of data
from designs onto the site, or from the site into drawings,
and the maintenance of set out marks on the site
throughout the work process — from the commencement
of works to the handover of all works to the Investor. The
work also includes the taking over and maintenance of all
submitted basic geodetic surveys and drawings, setting
out on the site handed over by the Engineer on behalf of
the Investor to the Contractor at the beginning of works.

The scope of work shall fully meet the requirements of
construction, control of works, statement of works, and
other reasons necessary for the work.
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IMpenaja u npey3umarse Tpace

Haznsopuu opran npepaje u3soauy Ha TEPEHY HCKOTHEHY
Tpacy ca cBUM noTpebHMM nHCMeHHM nojaumMa. Tpaca
Mopa OMTH Ha TepeHy MCKOJYeHA Cad CBMM MHCMEHHM
nogauuMa. Tpaca mopa OMTH Ha TepeHy O3HAUYEHA
JpBeHMM KouuhuMa 4x4 1M, WK JKENE3HHM KJIHHOBHMA
@10 MM, WIM YoeueHA Y KAMEH Ca H3AyO/LeHUM KPCTOM,
Koju Mopa OMTH obojeH MHHMjymom. [71aBHe Tauke
mopajy umartu Ha xounhy excep. Ha aecHoj crpanu, y
CMepY CTAalMOHAKE, MOA YrIoM of1 45, yiaamena 20 m
on koyuha, je npeena tabnuua ca Gpojem npodmia, a
0/103ro MUHH3MpaHa. [Ipesaja ce BpIUK Ca 3aNMICHUKOM O
Npey3uMamy.

H3pohau npernena crame npenator rpaJdiMLITa 3ajeHO
€4 HAJ30PHHM OPraHOM M HCTO CMAaTpa JIOTOBOPEHOM
OCHOBOM 3a CBa MEpEtba.

HMckonuena je ocoBuHa y pasMaliMa Koju cy oapehenu
KapaxkTepucTHKaMa TepeHa, amu He Behu ox 50 M.

[MpHKByYIM cy MCKOMHEHH MO HBHLM Tpake 3a yOp3ame
HJIH YCNIOpEE, ONHOCHO MO OCH CaMOT NMPHKJBYYKA.
Hamsopuu opran npegaje  wmspoljasy Ha  Tepeny
MOAMIOHCKE Tayke, 3a Koje cy ynotpeG/beHH OETOHCKH
cryouiin  12x12x50 1um, ca pynoM y CpeaMHH H
NOA3EMHHUM LEHTPOM, MWIM [UIMHCKa e &1" vy
HAace/bEHUM MECTMMa, HWIH Ha myTeBUMa. Y noceOHHM
CyyajeBuMa, MONMTOHCKE TAYKE CY YCEUYEHEe Y KameH M
o3HaueHe KkpctoM. llonmwronckw Bnak sesaH je Ha
TPHIOHOMETPUjCKE Tauke u3padyHarte no [ayc-Kpyrepy ¢
OJICTYNakeM M0 NPABHIHHKY 3a MOJHIOHCKY Mpewy |
pena.

Hanzopuu opran npenaje w3sohady HaupT Tpace, KOjH
canp:ku cneache npunore:

1. Curyaumja 1:1000, ca yupraHoM OCOBHHOM,
CTALMOHAYKOM M MCIHCAHHM ENEMEHTHMa Tpace H
ENEMEHTHMa O/IBOJAHMX ofjekara no peumnujeHara. Y
CUTyauuju cy, Takolje, yUpTaHe CKMLE 33 Be3HBAHE
IMIABHHUX Ta4yaka Ha MOJHIOHY ca NoTpefHMM moJauuma
32 UCKOJTYEHbE.

2; PauyH rnasHMx  Tavaka, OAHOCHO  TIpH
ENEKTPOHCKOM  payyHamy, KOOPAMHATE [NABHHX H
NMOMORHMX Tayaka ca CTALUMOHAKOM, KA0 M KOOPIAWHATE
TEMEHa.

3. Crucak NoNMroHCKMX Ta4yaka - OJHOCHO TeMEHa
ca KoOp/MHaTaMa 1 TonorpadHjoM THX Tayaka.

4. Cnucak penepa ca BMCHHaMa M Tonorpadmjom
penepa.

HM3pohay je qyskaH fa no 3aspIIETKY NOCTE/BHLIC MOHOBO
0OHOBH Tpacy (CHTYALMjCKM M BHCHHCKH) HA OCHOBY
CKMLIE MCKOMYEH:a Ca MOJMIOHCKMX Tauaka. TauHocT
00HOBJbEHE Tpace Mperneaa Haa3opHu oprad. Takobe ce
NMoHOBO OOHAB/bA OCOBMHA NPEe MONaraka 3aBpLUHOT
CNoja KONOBO3HE KOHCTPYKIIHjE.

222

Handover and Taking-Over of Road Alignment

The Engineer shall hand over to the Contractor a set out
road alignment with all necessary data in writing. The
road alignment shall be set out on the site with all data in
writing. The road alignment shall be marked on the site
with wooden stakes, 4*4 cm, or iron wedges @10 mm, or
cut into stone with a carved cross that shall be painted
with minium. Main marks shall each have a stake with a
nail on it. On the right side of stake. looking in the
direction of increasing chainage, at 45" angle, at the 20
cm distance from the stake, there is a small wooden board
carrying the number of cross section, painted with
minium on the top of it. The hand over procedure shall be
carried out with a protocol on taking over,

The Contractor shall survey the status of the site handed
over together with the Engineer and take it as the agreed
basis for all measurement.

The road alignment is set out at spacing determined by
terrain features, but not larger than 50 m.

Service connections are set out along the edge of speed
change lane, i.e. right along the centre line of the service.
The Engineer shall hand over to the Contractor traverse
points on the site, each marked with a concrete pillar,
12*¥12*50 cm, with a hole in the middle and a buried
centre mark, or a gas pipe @1" in populated places, or on
roads. In special cases, traverse points are cut in stone
and marked with a cross. The traverse is tied to
trigonometric points calculated according to the Gauss-
Kruger, with tolerance values according to the rules for a
traverse network of the 1% order.

The Engineer shall hand over to the Contractor a drawing
of the road alignment containing the following
attachments:

1. Location plan, scale 1:1000, indicating the
centre line, chainage, road alignment elements, and
elements of drainage structures to recipients. The location
plan also contains the sketches for the tying of main
traverse points, including the data required for setting out.

2. Computations for main points, i.e. in electronic
computation, the coordinates of main and auxiliary points
with chainage, and the coordinates of apices.

3. The list of traverse points, i.e. apices, with their
coordinates and topography.

4. The list of bench marks, with their height levels
and topography.

The Contractor shall, after the completion of subgrade,
renew the road alignment (horizontally and vertically)
based on the sketch of setting out from traverse points.
The accuracy of the renewed road alignment shall be
checked by the Engineer. The centre line shall be renewed
as well, before placing the finishing course of pavement
structure.
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On nana npejaje u3pohay je AyKaH Ja OCHIypa cBe
MOMMIOHE TauKe M penepe. YKomuko OH ce nojeaHu
NOJAUK Ha TEpeHy W3ryOWiIM, NpoMeHHAM (rojauroHa
Tauka, penepH), n3sohay je myxaH na ux oOHOBH O CBOM
Tpowky, [TpaBunaHOCT Toka OOHaB/bala Tauaka MOMKeE
NperneaT 1 NPOBEPHTH HAT30PHH OPraH.

INocrasseame nonpeuHux npopuna

H3sohau v HaI30pHM OpraH MMajy rNpaso, YKOJIMKO HHCY
3aJ0BOJBHM MPELTOMKEHHM TONPEYHUM NpoduinMa M3
rinaBHOr npojclﬂ“a, JAa caMH NOHOBO CHHUME MNONpEvHE
npodune - THHMjY TEPeHa YNPABHO HA OCOBMHY NyTa,
HHMBEJIMAHCKH MM TAXHMETPH|CKHM, H Jla MCTIPOjeKTYjy
nonpeuse npodune y pasmepn 1:100 (kao u y npojexty),
anmu CBE€ H3MCHEC NOANMEKY KOHAYHOM OJIOGPEH:.)'
HAA30pHOr opraHa.

3a KocHHE HacHma M yceka Tpeba nmoctaBMTH H3Bofjauke
npodune y HarubuMa KojH Cy JaTH Y IOMPEYHHM
npodguima.

[Ipecek KOCHHE ¢ TepeHOM Tpeda OJAPEAMTH PauyHCKH,
npu 4eMy Yy3eTH y o003Mp J[ate npenoMe KOCHHA.
Magenenn npoduiy no npasuny mopajy GuTH 01 neraga
aumensuje 2.4/5 uM W apeeHux kouwha ammensuja 5/5
LM, ca 03HaKOM HMEBHIA U Haruba kocuna. Koa BHCOKHX
HacHna UM ycexka npodunn Mory OGMTH Ha pa3sMaky of
najpume 50 m. Tloa narnbom kocuHa noapasymesa ce
NMHKja HacKna WM uekona 6e3 xymyca u 0e3 3ao00/pera
Ha JIHY WJIH BPXY MCKONa.

Ocurypame HCKOTYEHE 0COBHHE

Kan u3sohau npey3me MCKONYEHY OCOBMHY, [yKaH je lia
Oes of3upa Ha koHduUrypaudjy TepeHa M3IBpIIH
000CTPaHO OCHIYpam€ cBakor mnpoduna Ha Takeoj
VIA/BEHOCTH Ol Kpaja HAcuma WM YCeKa, Aa OCTaHe
Henopemehena no 3aspuietka warpanme. Craka Tauka
ocurypara mopa OuTH 3amTuhicHa TPOYTJIOM OJ1 JieTaBa
2.4/2.5 um. Konan ocurypama BenHuune 5/5 um Mopa aa
MMa excep M ja ojosro Oyne obojen mMunujymoM. Cpako
OCHTypare Mopa OHTH JABOCTPYKO HHBEIHCAHO.

Y3 Tpoyrao, NeBO W JECHO OJ OCOBHHE, NOCTaB/ba CE
TabIMua Ha KOjoj ce MHHMjYMOM Hanuie Opoj npoduna
(kpynHum Opojkama), a HCNOJ KHIOMETpaske npodmna

Kontpona 3a Bpeme paza

W3pohau panopa AykaH je Na 332 CBE BpPEME H3rpajike
BOAM KOHTPONY HAX WCKOMYEHMM MOJALMMA Tpace H
cranHo oOHABIbA CBE O3HAKE Ha TepeHy, Oe3 o03upa Ha
Y3pOuHMKe wretTe. Y ciyyajy npomeHe npojekra, uirohay
j€ IyxKaH jJa NOHOBO M3BPIUM CBE pajoBE MOJ TaYKOM
223 wu 224 |, ykonuko OM TO 3axTeBala NpoMcHa
npojexta. CBe moaaTke MCKOMUEHa H3Bohau je myxaH na
JIOCTABM HAI30PHOM OpraHy Ha ojofpere, Te 1a My
omoryhu ynotpedy CBMX HCKOJIHEH:A 33 HeTOBE noTpede.

224

2.2.5.

From the date of handover, the Contractor shall protect all
traverse points and bench marks. If any data on the site
become lost, changed (a traverse point, bench mark), the
Contractor shall restore them at his own expense. The
regularity of the point restoration process may be
reviewed and checked by the Engineer.

Setting out Cross Sections

The Contractor and the Engineer both have the right, if
not satisfied with proposed cross sections from the final
design, to repeat surveying, levelling or tacheometric, of
cross sections — the ground line normal to the road centre
line, and to design cross sections on scale 1:100 (the same
as in the design), however, all revisions shall remain
subject to the final approval of the Engineer.

For the slopes of cuts and fills, it is necessary to set out
sections needed for construction with gradients as given
on the cross sections.

The section of a slope and the ground shall be defined by
computation, taking into account the given changes of
grade on slopes. Set out sections, as a rule, shall be made
with laths, 2.4/5 cm, and small wooden wedges, 5/5cm,
indicating the edges and gradients of slopes. For high cuts
or fills, the cross sections may be spaced at not more than
50 m. The gradient of a slope shall imply the line of a cut
or fill, with top soil stripped, and without the curvature at
the bottom or on the top of the cut.

Protection of Set Out Centre Line

When the Contractor takes over a set out centre line,
regardless of the configuration of ground, he shall secure,
on both sides, each cross section at such a distance from
the end of cut or fill, to ensure its undisturbed position
until the completion of construction. Each securing point
shall be protected with a triangle made of laths 2.4/2.5
cm. A securing stake, 5/5 cm, shall have a nail and be
painted with minium on the top. Each securing point shall
be double levelled.

Next to the triangle, to the left and right of the centre line,
a small board shall be placed, with the minimum painted
number of the cross section (in large digits), and its
chainage below the number.

Control during Construction

Throughout construction, the Contractor shall control the
set out data on road alignment and restore all marks on
the site all the time, regardless of the cause of damage. In
case of any alterations to the design, the Contractor shall
repeat all the works under 2.2.3. and 2.2.4., if this would
be necessary with the alteration in the design. The
Contractor shall submit all setting out data to the
Engineer for approval, and allow him to use all set out
marks he may need.
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22.6.

22.7.

2.3

M3sohau He cme 1a MPUCTYNH PanoBUMa J0K He J00Hje
¢arjacHOCT HAM30PHOT OPraHa Ha KOHTPOINY HCKOMYEH:A.
V poKy 01 TpH AaHa 0 NoJOLIeHa M0JaTaka 0 CTpaHe
Hssoljaua, Ham30pHW OpraH Jaje TaKBY CarfacHOCT MM
yHocH Yy rpaljeBHHCKM NHEBHMK 3axTeBe Koje H3Bohau
Mopa fa McnyHH fAa OM My TA4KBAa CarjacHocT oOuna
H3jara.

Hckonuerse objexara

H3sohau je aymaH, fia HA OCHOBY MOJATaKa M3 Tauke
222, cam ga uckomum cBe ofjekre mnpema CBOjUM
norpedaMa, @iM Mopa MNPETXOIHO Jla  TIPEAIoKH
HaA30pHOM  OpraHy HaupT HCKOIHCH-a, ca CBHM
notpebHUM nojauuma y cMucay Tauke 2.23. u 2.2.4.
[MocTaB/barbe  MONPEYHHX  mpoduna,  OCHIypame
MCKO/IMEHE OCOBHHE M KOHTPONA MOpPajy OHTH W3BEJICHH
TOM CMHMCIY Kao M npd  olenekaBamy —Tpace.
npunaroljeHo notpedu wIrpajame objexTa.

[Npenaja no 3aBpIIETKY pajoBa

IMo saepieTky panoBa u3poljau je ayskaH jna mpejaa
KOHAYHO HCKONYEHY TPacy Y OCOBHHH NyTa H NOTHIOHCKE
Tayke W penepe y cMHcay Tauke 2.22., ¢ THM Ja MX
JIOTYHM TIoAalMa 3a ogjexte, Ha upuiu konososa tpeba
o3HauMTH nonpeyte npodune. O Tome he ce HAYHHUTH
NPHMO-TIPEajHH 3aAMHCHHK.

ITnahawe

Panosn Ha Wckonuaeawy He nuahajy ce mocebno, seh cy
obyxeahenH noHyleHUM LeHAMA.

Ornpema rpagunmiTa

H3pohauy he npe moderka rpaiie NOJHETH HAT30PHOM
Opraly Ha YBHJ NpOjeKar opraHusaupje (MexaHuzauuja
norpebHa 3a u3BpiueHe pajopa, nparehu ofjekTH W
onpeMa, AHHAMHYKH MIaHOBH M TA.).

[Ipeasuljena Mexanu3auuja, nparehu objexTy u onpema u
yuTasa opraHuzauMja rpafjema Mopajy na omoryhe
M3BpIIEHE pajoBa, Y MNOTOYHOCTH W Yy CKiany ca
NPOJEKTOM H OBHM TEXHHYKHM YCIOBMMA, Y3 JMHAMHKY
koja fie omorylinTi u3sohiere pasosa y poky.

Hanzopuu opraH MMa [MpaBo Ja TPaKH HIMEHE Y
NPEANOKEHOM TIPOjEKTY OpraHu3alije, YKOIMKO Taj
npojekar He  OAroBapa  YCJIOB/BEHO]  AMHAMMUM
HanpejiOBamka pajgoBa M TEXHHUKHM  YC/IOBHMA 3a
H3rpajy oBor ofjexra.

2.2.6.

227,

23

The Contractor shall not start work until he receives the
consent of the Engineer to the setting out control, Within
three days of the Contractor’s submission, the Engineer
shall give such a consent or make an entry in the
construction journal of the requirements that the
Contractor shall have to meet for the purposes of being
granted such a consent.

Setting Out Structures

The Contractor shall, based on data mentioned under
2.2.2., set out all structures according to his needs, but
shall propose to the Engineer a setting out plan, with all
necessary data in terms of Sub-Sections 2.2.3. and 2.2.4.
The setting out of cross sections, the securing of a set out
centre line, and control shall be carried out under the
same conditions as the setting out of road alignment. but
adjusted to the construction requirements applicable for
structures.

Taking over after Completion of Works

After the completion of works, the Contractor shall hand
over the finally set out road alignment at the road centre
line, and traverse points and bench marks in terms of
Sub-Section 2.2.2., while supplementing them with the
data for structures. Cross sections shall be marked along
the pavement edge. This shall be entered into a protocol
on hand-over / taking over.

Payment

The staking works shall not be paid separately, but
included in the offered price.

Site Equipment

Before the commencement of construction, the Contractor
shall submit to the Engineer the organization plan
(machines needed to execute the works, auxiliary
structures and equipment, time schedules, etc.).

The specified machines, auxiliary structures and
equipment, and the entire organization of construction
work shall enable the execution of works in full
compliance with the design and these Technical
Specifications, following the time schedule that will
ensure a timely completion of works.

The Engineer shall have the right to ask for alterations in
the proposed organization plan, if such plan does not
match the conditioned progress of works and technical
specifications for the construction of this structure.
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2.4,

24.1.

242,

Hapmzopuu opran pahe m03BOTY 3a NMOYETAK PagoBa YHUM
ce YBEpH 1a ¢y IUlaHoM mnpeasuieHa MeXaHH3aumja,
nparehn objexktd, onpema W ypehaju Ha MecTy H
cnocoOHu 3a pajl

Y T1oky pamosa uzsohau je myka Ja oapiasa y

MCTIPABHOM CTary MeXaHusaumjy, nparehe ofjexrte
onpemy, Tako Aa He Oyae YrpoKeH YrOBOPEHH POK
TEXHHYKH YCIIOBH 3a H3rpanmwy OBOr oﬁjcx’ra_

==

Osu panosu ce He nnahajy nocetno, seh cy ofyxealicHu
nonyheHuM LeHama.

OnctpamMBame rpMJba U apeeha

Onuc

Osaj pan obyxpata ojcTpawMpame Ipmba 10 10 um
neb/pube, ceuy crabana cBMX AeO/bHHA, ca KpPEcamem
rpama, pesame crabna Ha NPOMHCHY OyXKHHY, HCKOTL,
M3BflaYCHE W MpEMELlTame [ambeBa HOBHX paHuje
nocedeHUX crTadana M CBE OCTANC paloBe, KOjH CYy
notpeGHn 300r TexHMuKMX Ycrnoea. [loBpuminHe, koje
Tpeba OMMCTHTH WM OTKONATH, Mopajy OMTH npuKasaHe
y HaupTama, Win he X OJpe/MTH HAN30PHH OpraH npe
noueTKa pajgoBa.

Yuhere UK 0TKONaBamke NOBPLIMHA caapu yninhemse
nospmuHa oa apscha, mwuO/ka, oTNAgaka Mo CBer
npexoMepHor OHJBHOI MaTepHjata H Mopa Jaa o0yXeaTH
HCKONABAe MNameBa, KOpewa W OACTPAHBAILE CBET
IITETHOI MATEPHjajla, KOJM jé 0CTao NpH OACTpamHBalbLy
rpmika, crabna v nakepa.

H3eohere

OpcrpamHBamke rpmiba, crabia ¥ namesa Tpeda H3BECTH
Ha CBUM IIPHKA3aHHM OJHOCHO ojpefieHuM MoBpIIHHAMA,
Ka0 M Ha MNOjeJIMHUM MECTHMAa KOja HAN30PHH OpraH
Opes 3a nojeiMHa cTabna v nawese.

Crabna, 3a koje TO OApenM HAN3OPHU OpraH, Mopajy
ocTaTH, Te ce He cmejy owrerutd. Jla Ou ce cnpeunna
mTeTa Ha crabnuma koja ocrajy, Tpeba celim ocrana
crafna Tako Aa ce cnpedM wTeta. AKO je moTpefHO
CIPEYHUTH HEKAKBY WITETY HA NPYrUM cTadIMMa MMM Ha
BRacHUIITBY, TpeDa crabna naxueupo cehu on Bpxa Ha
none. Ha noppmmmama wHckomaHuM  3a  nyT Tpeda
OJCTPAHHTH CBE MAmbEBE H KOpewe 10 ayOuHe on 50 uM
MCIOJlL KOHA4YHO HM3paBHATE TMOBPIIMHE, OCHM Ha
3200/bEHMM NMOBPIIMHAMA 3aCEKA, TIE C& MOTY OJIpe3aTH y
MCTOj BUCHHM Ca TIIOM.

Ha nospmuHamMa TemesbHOr Ti1a, ca Kojux Tpeba
OJICTPAHMTH HEHOCHMBE ClIOJEBE TEME/BHOT T/, WIM Ha
NOBpLIMHAMA TEME/EHOT T4, Koje hie ce Moparu 30ujatH,
notpedHO je OACTPAHWTH CBE MakeBE W KOpeHe o
aybune on najmame 20 um ucnoa BucHHe Oyayher
ypelieHor TeMe/bHOT Tna, OAHOCHO HajMame 50 UM ucnoa
JIOW-CT CTpOja.

2.4,

24.1.

242,

The Engineer shall issue an approval for the
commencement of works, as soon as he ascertains that the
machines, auxiliary structures, equipment and devices
specified in the plan are in place and ready for work.

In the course of works, the Contractor shall keep the
machines, auxiliary structures, and equipment in a good
working order, in order to avoid any possibility of
jeopardizing the agreed time and technical specifications
for the construction of this structure.

These works shall not be paid separately, but included in
the offered prices.

Removal of Shrubs and Trees

Description

This work includes the removal of shrubs, up to 10 cm
thick, felling of trees of any thickness, with pruning and
cutting trunks to a specified length, and the digging,
pulling out and removal of stumps of new and previously
cut trunks, and all other works that are needed because to
technical conditions. The surfaces that need to be cleaned
or uncovered shall be shown on drawings, or determined
by the Engineer before the commencement of works.

The clearing up or uncovering of surfaces shall include
the clearance of surfaces from trees, shrubs, waste, and
any other excessive vegetation, including the digging up
of stumps, and the removal of roots and all other harmful
materials left behind the removal of shrubs, trunks, and
stumps.

Procedure

The removal of shrubs, trunks, and stumps shall be
performed on all indicated, i.e. specified surfaces, and in
those places specified by the Engineer for certain trunks
and stumps.

The trunks for which the Engineer specifies so, shall be
left, and thus shall not be damaged. To prevent any
damage to the trunks that will stay, other trunks shall be
cut down so as to prevent such damage. If it is necessary
to prevent any damage on other trunks or property, trunks
shall be cut down carefully from the top down. Surfaces
excavated for the road shall be cleared from all stumps
and roots to the depth of 50 cm below the finished
levelled surface, except on rounded surfaces of cuts and
fills where they can be cut flush with the ground surface.

All stumps and roots to the depth of at least 20 cm below
the future finished foundation soil, ie. at least 50 ¢cm
below the roadbed shall be removed from the surfaces of
foundation soil from which any non-bearing lavers of
foundation soil shall be removed, or those surfaces of
foundation soil that will have to be tamped.
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243,

P

Ha nospmmnaMa ucnon Oyoyhnx nacuna tpeba pyne
HacTane BahjermeM TMamkeBa MW KOPEHa  HCIYHMTH
3eMJbAHHM  MatepujaioM W 106po Habutu. TloceueHa
crabna ¥ namepe Tpeda JAENOHORATH HA oAromapajyhum
MECTHMa Y3 Tpacy, Tako Ja He cMeTajy u3Bohemy pagoea
H KOMHYHHCKH NPEJaTH HAT30PHOM OpPraHy, WM Apyrom
auuy oapehieHoM 0/1 HaJ30pHOT OpraHa.

Mepeme

Ceuemse rpMira H craﬁa.rra, HCKOIl, H3IBNAYCHC H
npeMelTamke nameea 01 HOBHX H pmmje NMOCCHCHHX
crafana, ca CBMM pajOBMMa HABEIEHMM Y Tauk 2.1 u
2.2, BPWIK ce NO :

Ceueme mubba Mepu ce no M2
Ceuewe apseha ca kpecareM rpaHa W yKIambameM BaH
nojaca Tpyrna MepH ce rno KOM
Baliere namesa MEpH ce 1o KOM
[Mnahame

Konununne oppehene y Tauku 2.4.3. nnahajy ce no
JENMHAYHO] LIEHHW W Ta LIEHA NPe/ICTAB/bA NYHY HAJ0KHALY
3a CBE MOCTYIKE pajia, KOju Cy HaBeaeHH ¥y Taukn 2.4.1. 1
2.4.2. noTpeOHH 3a JIOBPIICHE PAJOBA H KAKO je 0J100pHo
HAI30pPHHU OPraH.

Ceyewe wubka niaha ce no M2
Ceuemse apseha ca kpecameM rpaHa U YKIamameM BaH
nojaca Tpyna naaha ce no KOM
Bahewe nawepa nnaha ce no KOM

Yumhemwe TepeHa

Onuc

Pan cagpiu MCKOm M JieMOHTHpame caobpahajHux
3HAKOBA, pYIIEHE 3HI0BA, pyilemke noctojehux
KOMOBO3HUX KOHCTPYKLHjA, OJCTPamHBAbE HMBHUMIAKA,
pylletbe Orpaja. pyllewe 3rpaja, Wid ApYrMX CHMYHHX
npenpeka mMaTepHjana MIM onanaka Koju 6u Ouno Kako
cMeTanu H3Bohemy panosa, Ui OH 0CTANH MO 3aBPIICTKY
wirpaawe objexta. Y pan HMCY YK/bYYeHa pasHa
O[CTpaHBaba BOAOBA Yy  ynotpedu, Kao  IWTO
CY:eNeKTPOBOAOBH W Kal/I0BH BUCOKOI M HUCKOT HAroHa,
Tene(OHCKH BOJOBH M KabloBH, BOJOBOIHE HHCTANALN]E,
rpod/ba koja TpeOa NPeMECTHTH WIH NPEPaguTH, alH CY
YK/BYUEHH JIENIOBM THX 00jeKara Kao TEME/bU WITH IETIOBH
ofjekara W3 MAcCHBHOI KaMEHWTOr Marepujana, OeroHa
WK OMEKE W CINYHO, Koje je NoTpedHO MOPYIIHTH nochne
NpeMellTamka, MMM NPepaje HaBeIeHHX BOJAOBA H
objekara. Taj pan, ocHM ako HMje Apyrauuje HaBeIEHO Y
HALPTHMA, MOPa CAIPIKaTH OICTpamMBae nocrojehux
jrpaja Koje OMeTajy pajl WTo nojuiexe oao0pewmy
HA/130PHOT OpraHa.

H3soheme

Yumhewe TepeHa TpeOa M3BECTH Ha CBHM O3HAYCHHM
WK oapeljeHHM NOBPIIHHAMA, KaKO TO 000pH HaA30PHH

2.4.3.

244

2.5.

Holes from the removal of stumps and roots on the
surfaces below future embankments shall be filled with
earth material and tamped well. Cut trees and stumps
shall be hauled to appropriate places along the road
alignment, so that they not interfere with the execution of
works, and shall be delivered, with the quantity recorded,
to the Engineer or any other person specified by the
Engineer.

Measurement

The cutting of shrubs and trees, the digging up, pulling
out and removal of stumps of new and previously cut
trunks, with all works mentioned under 2.1 and 2.2., shall
be measured in meters of length of the final length of the
constructed basic road alignment; this length also
includes the works on regulation of water courses, local
roads, etc., 1.e. they are not measured separately.

Payment

The quantities defined under 2.4.3. shall be paid at a unit
price given per 1 km of the road alignment from the
negotiated Priced Bill of Quantities, and the price is a full
compensation for all working procedures mentioned
under 2.4.1. and 2.4.2. as needed to complete the works,
and as approved by the Engineer.

Clearance of Site

Description

The work includes the excavation and dismantling of
traffic signs, demolition of walls, demolition of existing
pavement structures, removal of kerbs, demolition of
fences, demolition of buildings, or any other similar
obstacles, materials, or waste that would interfere with
the execution of works in any way, or stay after the
completed construction of the structure. The work
excludes any removal of facilities in use, such as: power
lines, or high-voltage and low-voltage lines, telephone
lines and cables, water supply pipelines, cemeteries that
need to be relocated or reconstructed, but includes parts
of those facilities, such as foundations or parts of
structures made of massive stone material, concrete,
bricks, or similar, that need to be demolished after the
relocation or reconstruction of the mentioned lines and
facilities. This work, unless otherwise specified on
drawings, shall include the removal of existing buildings
that interfere with the work subject to the approval of the
Engineer.

Procedure

The clearance of site works shall be performed on all
designated or determined surfaces, as approved by the
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oprai, a Ha KojuMa cy norpeOHa unmhema paiu
u3pohera rpalleBUHCKHX panoBa, WM pajd  came
ECTETHKE HENOCPEIHE OKOMWHE MNyTa, Ka0 HHA CBHM
nospuiMHamMa koje H3pohay Oyle KOPHCTHO Yy TOKY
n3pofjersa paaoea.

Otkon ¥ AeMoHTHpame caobpafajHu 3HakoRa, 0100JHHX
W pYrux orpana, konodpaHa, CMepoKasa, KHIOMETApCKe
fenere W ciIMMHO Tpeba W3BPIIMTH TAKO 1A CBH CACTABHH
nenosd octaHy Heomrtehenu, Te na mx je moryhe oner
ynotpebutn. Y Ty cBpXy Tpefa OApeaHTH nipe
JNEMOHTHpAa, Y CIOpasyMy ca HaJ30pPHHM OpraHom,
Koje aenose Tpeba cauyBaTH, YCKIAAMIITHTH W
JAITHTATH Ofl MpOMajama, a KOjM JENOBH Ce MOry
DauuTH, OJHOCHO OJCTPAHHUTH. MecTo YCKIaaMIuTeha
onobpuhe Hagzopuu oprad, a u3sohay je yxkaH
NPUBPEMEHO [a YCKIAOMINTH ASMOHTHpAHE JACIOBC O
npey3uMama O]l  HaJ30pPHOT OpraHa Yy  CBOjHM
CKNIAMMINTUMA, KOJH CY NpHCTYNAYHH 3a npesos. [lan
npey3uMara oapeauhie HaI30PHH OpraH.

Pymewe 3umosa nm ofjekara Ouno koje sBpere Tpeba
H3BPIINTH HA HAYMH KOjM OCHIYpaBa IITO Makby WITETY
CyceHHM 00jeKTHMA, HIIH NOJEONPHBPEIHOM 3eM/BHIITY-
KY/ITypama, OJIHOCHO caMoM noctojehem nyTy.

OpcTpamHBamke HBUYILAKAE, PYLICHC Orpaje, 3rpaja H
CIIMMHMX npenpeka, Tpeba H3BPIIMTH Tako fa ce
HaBe/IEHE IpErNpeKke MOTIYHO OJCTPAaHE M HE CMETajy
rpajsH HY KBATHTETY PaoBa, HUTH ECTETCKOM H3ITIemy
MyTa U OKOTHHE.

OpctpamuBamke  Je/M0Ba  00jeKTa, pasHUX BOJOBA,
HHCTanauuja, Koju MOpajy ja ce paiM rpaiie myra
npepaje, a 4YMjH Cy TEMEbH WM MAacHBHH JIENOBH
KOHCTPYKUMJE TAKBH Ja Ce HE Jajy AEMOHTHPAaTH WM
oapesatH jga ©OW ce ozacTpanunu, Tpeba oOaBUTH
NMOTMYHO ~ AHAIOIHO  OCTAlMM  pajoBMMa  Ha
OJCTpalbUBalby, OHOCHO YHINNCHY TepeHa.

Hauun wusmobewa pana oppelyje useohau, u wuctu
MOJHOCH Ha 000peHEe HAN30PHOM OpraHy, NpH Hemy
MOpa NOWITOBATH CBE MPOMHCE O CHIYPHOCTH paja H
cnipeuuTH  Onino  KakBe wTeTe Ha mocexy Tyher
snacHumTea, Cea wrera, koja 6u Hactanma ycnea paga,
HIE HCKBYYMBO Ha TepeT u3eohauwa. Cae marepujan ce
MOKE YNOTpeOMTH 3a YTOBOPEHH pajl, OCHM MarepHjana
KOJM Npey3uMa Haa3opHH opraH. 3rpaie Tpeba pymIHTH
TaKo Jia ce IuTOo je Buwe Moryhie cauysa Marepujan.

Mepemwe

Cap oBaj paj, OCUM pYIUeHa LeIHX 3rpaja, He MepH ce
noceOHO, HEro je YK/BYYEH Y CTaBKy MCKOMa Kao
CACTABHH JEO0. Pymeﬂ,e cTaMBeHUX ¥ NPUBPCIHHX
3rpajga MepH ce Yy MeTpHMa KBaJApaTHHUM CTBapHO
NopylleHe eTakKe MNOBPLIMHE 3rpajne, MEPEHO INpeMa
CNOBHUM 3HNOBMMA, W Kako TO 0400pH HAI30PHH
opran. Yknamare Temes/ba Beh MopyiieHux 3rpasa He
Mepy ce nocebHO, Beh je YK/BYYEHO Y CTABKY HCKOMA.

Pyiieme 3rpasa mepu ce no M2
Pyweme orpajga MepH ce 1o M
Pywewe  pemTaukux  o0jexara-MocTOBa,  3M0BA
nponycTa ca TEME/EHMA MCEpH CE Mo M3

Pylee MBHYIbAKA M DUTONIA MEDH CE MO M

Engineer, that need to be cleared for the execution of
construction works, or for the sake of aesthetics of the
immediate vicinity of the road, and on all surfaces to be
used by the Contractor in the course of works.

The digging up and dismantling of traffic signs, crash
barriers, and other fences, marker posts, direction signs,
kilometre marks, and similar, shall be performed so that
all their components remain undamaged and reusable. For
that purpose it is necessary to determine, before
dismantling, and in agreement with the Engineer, which
elements should be kept, stored and protected against
deterioration, and which of them can be disposed of, i.e.
eliminated. The place of storage shall be approved by the
Engineer, and the Contractor shall temporarily store
dismantled pieces, in the warehouses, accessible for
transport, until the pieces are taken over by the Engineer.
The date of taking over shall be determined by the
Engineer.

The demolition of walls and structures of any kind shall
be performed in a way that ensures the least possible
damage to adjacent structure, or agricultural land - crops,
or the existing road.

The removal of kerbs, demolition of fences, buildings,
and similar obstacles shall be performed so that the
mentioned obstacles are removed entirely and do not
affect either the construction or quality of works, or the
aesthetic appearance of the road and its surroundings.

Parts of any structures, various lines, installations, that
need to be reconstructed for the sake of road
construction, and that have foundations or massive
structural parts such that they are impossible to
dismantle or cut to be removed, shall be removed in a
similar way as other removal, i.e. site clearance works.

The work method shall be determined by the Contractor
and submitted for the approval of the Engineer, while
observing all regulations of occupational safety, and
preventing any damage to someone else’s property. Any
damaged caused due to the work shall be at the
Contractor’s expense only. All materials can be used for
the contracted work, , except for the material that shall
be taken over by the Engineer. Buildings shall be
demolished in such a way to preserve the material as
much as possible.

Measurement

All this work, except for the demolition of entire
buildings, shall not be measured separately, but included
in the item covering excavation works, as its constituent
part. The demolition of residential and economic
buildings shall be measured in square metres of actually
demolished floor surfaces of the buildings, as per their
outside walls, and as approved by the Engineer. The
removal of foundations of already demolished buildings
shall not be measured separately, but included in the
item covering excavation works.
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Inahame

Cas oBaj pajl, OCHM pyIIEHa Le/IMX 3rpaja, He rnaha ce
noceOHO HEro je ypavyyHar y jelMHa4uHy LieHy 3a UcKore
W THME ce cMaTpa Ja je u3Bohau J00HO MyHY HaJ0KHALY
3@ CBE MOCTYNKE PajoBa, KOJU CY HABEICHH Y Ta4KH
2.5.2., unu cy notpebHY 3a TOBPLICHE PAIOBA.

Pymeme 3rpana (crambennx u npuspeanux) nnaha ce
Nno JeIWHWYHO] LEHH 3a KBAOPATHH METap ETLKHE
NOBPLIMHE W3 NpeipavyyHa ¥ Kako To 0100pH HAm30pHH
oprai. ¥ TOj LUEHH CY CBH PajoBH NpeABHCHH Y Ta4YKH
2.5.2. 3a YCKNAIMINTEE INOPYLIEHOr MaTepujana Ha
MecTy Koje 0oa00pu HamzopHu opraH, Te usBohau Hema
NpaBo Jla 3axTeBa HWKAKBY HANOKHAIy HWIH [0IATHO
nnahawe. Pylewe ofjekara Koje je u3gohau noamrao 3a
ceoje notpede He nnaha ce ¥ Nanajy Ha TepeT H3Boljaya.

Pymweme 3rpana nnaha ce no M2
Pymewe orpaga nnaha ce no M
Pymeme  BewTaukux  objekaTa-MoCTORa,  3MJOBA
nponycTa ca Teme/buMa miaha ce no M3
Pymete uBHuaxa v purona nnaha ce no M

Vpehewe nocrojeher komorosa

Onuc

Opaj pan obOyxmara cie (ase NpuUnIpeMe MOBPIIMHE
noctojefier KonoBo3a, ako ce Ha wera Hajorpahyje HoBa
KO/IOBO3HA KOHCTPYKLM]jA.

Hasohemse

Axo Ha noctojehM  KOMIOBO3 O]l MEXAHWMKM
cTaDMTM30BAaHMX MaTepHjana J07a3d HEMOCPENHO HOBa
KOMOBO3HA KOHCTPYKLUMja THNa Makagama, Tpeba ra
H30pazlatH HAa MAKCHMalHOM pasMaky on 25 um. VY
oCTaNKUM crlyvajeBHMa noctojeRH KoJoBO3 Ce OYHCTH,
onepe ¥ H3paBHa nocrojehu mpodHn npe HaHoleHha
HOBHX cnojeBa. AKO ce nojaxy acarTHH ClIOjeBH Ha
nocrojehin konosos ox acdanrra, konosoz ce modpo
OMMCTH OJL NMPJ/hABIITHHE, ONEPE U NONPCKA EMYII3HJOM ¥
KONMUUMHH 07 150 I‘p)’Mz. Yxkonuko je nocrojehin Konoros
0]l LEMEHT-OETOHA MOCTYNaK NpHmpeMe Mopa O MTH
ypaheH no noceOHOM MpPOjeKTY.

Ceu  noctynuu  koje Tpeda
NpeTXOJAHOM  JOrOBOPY H
Ha/130PHOT OpraHa.

YCBOJHTH  MOJUICHKY
onobpewy on  cTpaHe

Mepemse u nnahame

OGpauyn ce Bpwn no M° wusGpasmaHor,
ounmheHOr M NPUNPEM/BEHOT  KOJOBO3a,
0100pH HAJ30PHH OpTaH.

OOHOCHO
Kako ToO

2.6.
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2.6.2.

Payment

All this work, except for the demolition of entire
buildings, shall not be paid separately, but included in
the unit price given for excavation work, thus taking that
the Contractor received the full compensation for all
work procedures mentioned under 2.5.2., or needed to
complete the works.

The demolition of buildings (residential and economic)
shall be paid at the unit price for 1 sq.m. of floor surface
from the Priced Bill of Quantities and as approved by
the Engineer. The price includes all works foreseen
under 2.5.2. for the storage of demolished materials in a
place approved by the Engineer, and the Contractor
shall have no right to claim any compensation or
additional payment for that. The demolition of facilities
put up by the Contractor for his own needs shall not be
paid, and they are at the Contractor’s expense.

Preparation of Existing Pavement
Description

This work includes all phases for the preparation of
existing pavement surface, if it is to be overlaid with a
new pavement structure.

Procedure

If the existing pavement made of mechanically stabilized
materials is directly overlaid with a new macadam-type
pavement structure, it shall be scarified at 25 cm spacing
at most. In other cases, the existing pavement shall be
cleaned and washed, and its width levelled, before
applying new layers. If asphalt layers are to be applied
over the existing asphalt pavement, the pavement shall
be thoroughly cleaned from dirt, washed, and sprayed
with emulsion in the amount of 150 gr/m?. If the existing
pavement is made of cement-concrete, the preparatory
procedure shall be performed according to a separate
design,

All procedures to be adopted shall be subject to the prior
agreement and approval of the Engineer.

Measurement and Payment

The measurement is performed in m® of scarified, i.c.
cleaned and prepared pavement, and as approved by the
Engineer.
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2.7

Pywewe nocrojeher xonososa

Onue

[Mosnumja obyxpata pymewme nocrojefie  KONOBO3HE
KOHCTpYKLHje Ha MOBpIIHHAMA npeasuheHuM
NPOJEKTOM, MM Il TO HANOKH HAI30PHH OPraH, Kao u
CeNEeKLM]Y, YTOBApP, TPAHCNOPT H MCTOBAP MaTepHjana Ha
NENOHHU]Y KOjY 0100pH HA30PHM OPraH.

IlocTynak uspane

[Toctojeha  KonoBo3Ha  KOHCTpYKUMja pyImIH  ce
MALLUMHCKH, C/10] M0 ¢0j.
3a pyweme KopuCTMTH  Oynmosepe,  rpejaepe,

yToRapHBeade W ci. 3a achanTHe cnojeBe MOKE ce
NPUMEHHTH M MalllMHA 3a CTPYrate 110 TOIMIOM MM
XJIaIHOM TIOCTYIKY, YKOJIHKO ce skenu noctojehu acdant
NOHOBO YNOTpeOHTH.

Marepujan U3 nNojeIMHOr NOPYIIEHOT COja FPYIHCATH
durype uaM oaMax YTOBapHTH Ha KaMHOHeE, Bojehu
pa4yHa jla ce He MeLlajy pasIMdHTH MaTepHjany.

Matepujann U3 NojeaMHUX CIOjEBa MOTY CE€ YMOTPeOHTH
33 M3pady HOBE KOMOBO3HE KOHCTPYKLMjE YKOIMKO
3a710BO/bABA]Y 3aXTEBAHE KPHTEPH]yME KBAIHTETA.

[Tpunukom pymera nocrojehe KONOBO3HE KOHCTPYKLMjE
u3gohay je nykaH na BoaM pauyHa o0 nocTojehium
WMHCTANnalMjaMa 11a  MX He OwWTeTH  (BOJOBOZ,
kaHanusauuja, enektpouHcranaumja, ITT, u cn). Cee
LITETE KOj& HACTaHy YCIE/A KBapoBa M MONpaBKe KBapoBa
nanajy Ha Tepet u3Bofjaua pagosa.

Mepeme n nnahame

OGpauyH ce BpWM y M [OpYIIEHE KONOBO3HE
KOHCTPYKLMjE, Kako To OJ00pH HAN30pHH Oprad,
YKbYuyjyiu yTOBap, TPAHCMOPT M MCTOBAp MOPYUICHOI
Marepujaia Ha JenoHHjy Kojy 0ao0pu HaJ30pHH OpraH.

2k

2.7.1.

2.7.3

Demolition of Existing Pavement

Description

This item includes the demolition of an existing
pavement structure on surfaces specified in the design,
or where directed by the Engineer, and the selection,
loading, transport, and unloading of material at the
dump site approved by the Engineer.

Work procedure

The existing pavement structure shall be demolished
mechanically, layer by layer.

Bulldozers, graders, loaders, etc. shall be used for
demolition. For asphalt layers, hot or cold planing
machines can be used, if the existing asphalt is to be
recycled.

Material from each particular demolished layer shall be
gathered into piles and loaded onto trucks immediately,
taking care not to mix different materials.

Materials from particular courses can be reused for the
construction of a new pavement structure, if they meet
required quality criteria.

When demolishing an existing pavement structure, the
Contractor shall take care of existing installations, not to
damage them (water supply, sewerage, -electrical
installations, telecom installations, etc.). Any damage
caused due to breakdowns, or repairs of breakdowns,
shall fall at the Contractor’s expense.

Measurement and Payment

The measurement is performed in m? of demolished
pavement structure as approved by the Engineer,
including loading, transport, and unloading of
demolished material at the dump site that is to be
approved by the Engineer.
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3.1. Otkon xymyca 3.1. Topsoil Stripping
3.1.1.  Onmuc, 0bum 1 canpixaj pagoea 3.1.1.  Description, Scope and Contents of Works
Pan o0yxeara MOBPIIMHCKH OTKOIN XYMYCa Ha TPacH H y The work includes the stripping of topsoil obtained from
No3ajMHUIITY, KA0 M MCMOJ HACHMA JcO/EHHE MAKCHMAITHO bulk excavation on the road alignment and in borrow pits,
A0 40 um, ¢ TPAHCMOPTOM, HIIHM IYpPameM MAallHHCKHM and under embankments up to 40 cm thick, including
nyTeM Yy JIENOHWjY ¢a CTpaHe, y M0jacy MNyTHOT transport or mechanical pushing to a roadside stockpile,
IEMIBMIITA. within the road’s right of way.
Cag pan Mopa GMTH H3BELEH Y CKIIONY € NMPOJEKTOM, OBHM All work shall be completed in line with the design, these
TEXHHYKHM Ycnosuma, ofHocHo, CPIIC.Y.E1.010. Axo Technical Specifications, and SRPS.U.E1.010. If topsoil
XYMyC M TJIO MOroAHH 3a kopumhewe Kao Moarno — and soil suitable for being used as subsoil-foundation soil
TEME/BHO TN0 HHje MOryfie BH3YENHO pasnuKOBATH, cannot be visually differentiated, the depth of the topsoil
neb/pHHY cnoja Xymyca Tpeba oapeauTs y nabopatopmjn layer shall be determined in the laboratory by testing the
HCTIMTHBAEM  cajpkaja  oprauckux wmarepuja (JYC organic matter content (JUS U.B1.024, soil with organic
V.B1.024, xymyc ca oprasckum cajapxajem npeko 6%). content exceeding 6%).
3.12. Hspohewe panosa 3.1.2.  Execution of Works
TToepuinHCKH oTKON Xymyca y AeOmunu 10 40 um Tpeda The stripping of topsoil, up to 40 cm thick, shall be
W3BPIIMTH CBYJA rje je TO noTpedHO paaM NpuIpeMe performed wherever necessary to prepare the subsoil —
NOATNA - TEME/LHOT T3, foundation soil.
Xymyc Tpeba 0TKONATH 10 MOATNA - HOCHBOT T/, KaKo je Topsoil shall be stripped down to the subsoil —bearing
npeARUhEHO NPOJEKTOM W OBMM TEXHHYKHM YCIOBHMA, soil, as specified in the design and these Technical
Cap uckomanu Mmartepujan tpeba NenoHOBaTH V3 Tpacy Specifications. All excavated material shall be stockpiled
W3BAaH MOBpIUMHA MOATIE, TAKO A2 KacHWja ynorpeba u along the road alignment, out of the roadbed surfaces, in
NpPHETYN 10 wera Oyay HeomeTanu. TpaHCnopT, 0HOCHO order to ensure that any later use of the material and
rypame Mmarepdjana y [enoHujy, mopa OHTH NakK/BHBO access to it remain unobstructed. The haulage, ie.
W3BPLICH PajaH OYyBaka KBAIMTETa HCKOMAaHO XyMyca 3a pushing of material to stockpiles shall be performed
kacHuje notpebe npu ypehewy KOCHHA M 3eleHHX carefully in order to preserve the quality of stripped
NOBPIIKHA, TAKO 112 He Johe 10 Melaa Tora MarepHjana topsoil for the later landscaping of slopes and green
C JIPYrMM HEeXyMYCHHM Matepujaiom. Xymyc Mopa jaa surfaces, as to avoid the mixing of that material with
Dyfie MENOHOBAH TAKO J1a He Yrpo3u ¢TalHIHOCT KOCHHA 1 other non-topsoil material. Topsoil shall be stockpiled in
na omoryhaea oasoljerse Boje. such a way as not to jeopardize the stability of slopes and
to enable the runoff of water.
3.1.3. Mepeme 3.1.3. Measurement
Osaj pan ce MepH no M3 M y nomnpeude npodmune This work shall not be measured for payment, but any
yupTapajy u3seicHe AeO/bMHE XYMYCHOI clioja W HcTe achieved thickness of topsoil shall be indicated on cross
NOJHOCE Ha 0100pEHE HAT30PHOM OPraHy. sections and submitted for the approval of the Engineer.
Py4HO ckHaame XyMyca MEpH ce 1o M3
MaimnHcKko cKHaame XyMyca ca rypawem ao 60m Mepu ce 3.1.4. Payment
no M3
The stripping and stockpiling of topsoil, protection of
3.14. TIlnahame stockpiles during the execution of construction and other

Hckon M genonoBame Xymyca, 4yBame /JeroHMja ¥
sBpemeHy u3poljema octanux rpaljeBHHCKHX M JIPYTHX
pagosa, ¢ uuwheweMm YMTABOT 3EMJBHMINTA HAKOH
OJCTpamCia JCNoHMja caapkaHo je y mnonyhenoj
JEeIMHHYHO] LgHH o M3

Pyuno ckuiamwe Xxymyca nnaha ce no M3
MammuHcko cknaame xymyca ca rypawem mo 60m nnaha
ce no M3

works, including the clearing of the entire site after the
removal of stockpiles are included in the offered unit
price for bulk excavation and filling, and shall not be paid
extra.

If the measurements performed in the course of works
show that the actual topsoil stripping is less than the
designed amount, the excess topsoil and omitted
excavation, or less topsoil and excess excavation, shall
then be determined and calculated and submitted for the
approval of the Engineer.
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32.1.

H_IPI]JOKH OTKOIH H TTPCBO3H

O6uMm u cagpikaj paaosa

Pan ofyxpaTa cBe IMPOKE OTKOME, CBMX BPCTA 3EMIbAHMX
MaTepHjaia Koju cy npeasuleHH MpojekTom, 3aje/Ho ca
04BO30M, OIHOCHO TYparkeM HCKONaHor Ma’repujaﬂa h
HacuIe, JENOHWjE, WK Yy JEMNoHHje 3a pasHe notpede,
npema Tome kako he ce marepujan ynorpedibaBati npu
u3Bohemwy pagoea, ¥ Te paaoBe YK/BYYCHH CY CBH OTKOIH
33aCEKA, yceKa, MO03ajMMINTA, KOPEKLMja BOJOTOKA,
JleBUjalMja NyTesa, Kao W WHPOKK OTKOIH NMpH H3Bohewy
objekta. Cee mHckome TpeDa HM3BPIUMTH  MpeMa
npounIMa, ONUCaHUM KOTaMa, NMPOjeKTOM NPONHCaHHM
Harubuma, ysumajyhu y o03up 3axtepaHe ocoOuHe 3a
HAMEHCKY yl'[DTpCG}’ HCKOMaHor Marcpujana, a no OBHM
TEXHHYKHM YC/IOBHMA.

[TponucH 3a W3BpLIEHE pagoBa

CPIIC V.E1.010 3eM/baHH pafoBH Ha H3rPalthH MyTesa.

H3sohewe panosa

Y  Hauenmy, wuckon Tpeba obaBkatH  ynorpebom
MEeXaHH3aUMje M APYruX CPe/ICTaBa, TAKO Ja Ce PYYHH paj
OrpaHH4y Ha HEONXOIHH MUHHMYM.

Hekone y TBpIOM KaMeHOM matepujaty Tpeba w3soauTti
MAMMHCKHM  OyiereM, AyOMHCKHM W 0OMYHUM
MMHHMpakeM M TOHOBHMM MMHHMpameMm BeliMX cTeHa,
YKOIMKO OM TO 3axTeBana HAMEHCKa ynoTpeda HekonaHor
marepujana. Tpeba yzetn y o03mp. Takohe, MexaHMuko
rypame, OIHOCHO YTOBAp MaTepHjana, Te MOpeBRo3 10
MecTa ynotpede, OHOCHO [0 JIEMOHMJE Ca HCTOBAPOM.
CaB HMCKOMAaHM MaTepHjan M3 HCkoma Mopa OWTH
npunarohed 3axTeBMMa HameHcke ynotpebe npema
MPOJEKTY M OBHM TEXHHYKHM YCJIOBHMA, KaKO 32 HAcHIe
TAKO W 3a Mpepajy Y arperare 3a TaMIoH M CIIMYHO, TE ra
Tpefa pa3sBpcTATH N0  KBANMTETY, IUTO  MOIEKE
0/00pery HAA30pHOT OpraHa.

Cse wuckone Tpeda W3IBPIIMTH MpemMa mnpodHIHMa,
npeasuljeHIM  BHCHHCKMM  KOTAMa W MPOMHCAHUM
HarubMMa npemMa TMPOJEKTY M 3aXTEBHMa HAI30pHOr
oprasa. [lpm wu3sohewy wuckona Ttpeba cnpoBecTn
notpebHe 3aTHTHE MEPE 3a MOTNYHY CHIYPHOCT NpH
pany W cea notpebHa ocurypama nocrojeinx ofjexara u
KOMYHHKALM]4.

Y oroj ¢asu pana mopa Ourd omoryheHo edukacho
ONBOIMABALE TpyMa myTa. OTexan paja 300r nojase Boae
npu konawy Hehe ce noceGHo nnaharu.

3:2:
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32.3.

Bulk Excavation and Haulage

Scope and Contents of Works

The work includes any bulk excavation of all types of
earth materials specified in the design, including the
haulage, or pushing of excavated materials to fills,
stockpiles, or special-purpose stockpiles, depending on
how the material will be used in the execution of works.
These works include any excavation of cut and fills, cuts,
borrow pits, training of water courses, road detouring, and
bulk excavation during the development of structures. All
excavations shall be performed according to sections,
described levels, gradients specified in the design, taking
into account the required features for a purposeful use of
excavated material, as specified in these Technical
Specifications.

Regulations Applicable for the Execution of Works

SRPS U.E1.010 Earthworks in Road Construction.

Execution of Works

As a rule, excavation shall be performed with machines
and other devices, reducing any manual work to a
necessary minimum.

Excavation in hard stone material shall be performed by
mechanical drilling, deep and ordinary blasting, and re-
blasting for larger rocks, if so required for an intended use
of excavated materials. It shall also be necessary to take
into consideration mechanical pushing, loading of
material, and transport to a place where it would be used,
or to a stockpile, including unloading. All excavated
materials shall be adjusted to the requirements for
intended uses according to the design and these Technical
Specifications, both for embankments and for processing
into aggregates for the blanket course, and so on, and
shall be sorted by quality,subject to the approval of the
Engineer,

All excavations shall be performed according to the
sections, foreseen height levels, and specified gradients as
per the design and the Engineer’s instructions. When
performing excavations, it shall be necessary to take
necessary protective measures for full safety at work and
ensure all necessary protection for existing structures and
communications.

In this stage of work, an efficient drainage of the roadbed
shall be ensured. Work hindered due to the occurrence of
water in drilling shall not be paid extra.
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Harube kocuHa y uckomy Tpeda ypeauTH IO NPOJEKTY,
OIHOCHO MO 3aXTeBHMMa HajsopHor oprasa. Taj pan
jaxTera, Takohe, unihemhe CBUX HEMPUKIAAHHX MECTA ¥
KAMEHOM MaTepHjaly, Koja u3ucKyje nocebHa 3amITHTHA
CMIYDHOCHA  pElIcHa, Kao IITO j€  OCHIypame
pacTpeceHHX 30HA, LIENOoBa, KapepHa, M3BOpA BOJE WTIL.,
aKo TaKBM panoBu Hucy npeapuhenu Beh y ApYruM
pajoBMMa, Kao Harp., 3alTHTA KOCHHA YCeKa Y CKNaly ca
YCIOBMMA 3eMJbAHOT MaTepHjana, reo/IOIKHM HanasuMa
M JpYrHM TOjaBaMa y HCKONMMA, WTo wu3sohjau mopa
y3eTH y o03up y TOKY pajma, ycnen uera uigohad Hema
npaso Ha uzmeuy’jcnuuummx LEHa.

Ilpn uzpohewy pajgoea TpeGa masutH ga He jgohe a0
noTKonapamwa, nopeMehaja paBHOTeKe, WM omTehema
KOCHHA MCKONa Koje cy mpojextom npeaeuhene. Cpaku
Takae ciy4aj uisohau je [yxaH HaKHanHO Ja caHupa no
YNYTCTBMMA HAI30PHOT OpraHa, ¢ THM Jla HE MOKE
3axTeparTy OWIO KAKBY OMITETY, MM NpU3Hame nnahama
3a el Win Henpeaeuhenu paj.

[lpu 6uno koM mckony rae he ce ynorpeOMTH €KCI03HB
uzpohjau Mopa Ja 3amocnd pamgHy cHary HipekbaHy M
KBAIM(HKOBAHY 33 TAKBE pPajOBE M 33 TO MOpa MMATH,
takohe, Bawehy motepay. Ilpu ynoTpeGu eKcrlo3nBa
notTpefHO je MOCTYNATH ¥ CMMCTY MO3MTHBHWX MponMca
3a Takee pajose, npu uemy Tpeda mnasuTH  Ha
onrosapajyfie pyKOBalbe EKCIUIO3MBOM M OCHTYpame
okonuHe, oOjexara, caoGpahajuuna u  mymu.  Ilpu
MUHMpaky, Kao M npd camom uspobemwy panoea Ha
uckonuma, Tpeda no MoryiHOCTH CBECTH HAa MHHHMYM
cBe YTHUAje Koju O NpOY3POKOB anM OMETame
caoOpahaja, JbYIH W OKOJHHE MPH YEMY Balba H3BPIIHTH,
Takohe, u cBy notpeOHy caobpahajHy W CHI'YPHOCHY
CHrHANM3aLMjy, @ Mo nocebHOM 0a00pemy HAMICKHOT
opraHa, wTo Tpeda jaa npubasu W3Bohay W nogHece
HA30PHOM OpraHy Ha oJ00peme.

Vkonuko O TaKBE CMETIE HacTane W3pohay je myxaH na
MX 0JIMax OJICTPAHH O CBOM TPOILKY.

Ongo3 NOKATHOT MaTepHjana 3a arperare M HCIUTHBAbA

[Ipe u 3a Bpeme pana Tpeba Ha CBMM NpOMEHama ¥
MCKOMY OIHOCHO KBATHTETY 3€M/bAHUX MarepHjana y3eTH
oarosapajyhe y3opke 3a HCIMTHBAKE YNOTPeOLMBOCTH
MatepHjana 3a Hameny 3a kojy he ce ynorpedmasatu. On
opnamhene uHcTHTYUH]e Tpeba NOOHTH aTecT y norieny
ynoTpeO/BMBOCTH MATEPHjaNa H3 CBAKOT 3HauajHoOr Beher
yceka, MIM Ha MecTHmMa rae Ou  Ouwno  moryhe
ynoTped/paBaTy JTOKATHH MATEPHja 3a Tamnoue, GeToHE
W acanTHe arperate. YKOIMKO C€ HaMepaga aa ce
Marepujan M3 McKona ynotpebu 3a Te Hamene, Tpeba
[MHHOBHTE  PACTPOLIHE  CIOjeBE  Mpe  MHUHHMpama
OACTPAHHTH H YNOTPeOHTH 3a HACHIE WM JCTIOHOBATH HA
nocefHo MmecTo, Koje he npeMnoKHTH  OOHOCHO
NIPUXBATHTH HAN30pHU Oprad. ¥ ToM ciyudajy ussohau je
JyJKaH 1a O CBOM TPOIIKY HAaNOKHAZH MaTepHjan 3a
HACHME Y KOJHYHHH Koja je y3eTa 3a Jpyre notpede.
[Tpouseoamsa arperara 3a OeTone u acdante ol TOKATHOT
marepujana A03BOBEHA je caMo ako je mpeasuheHo
npamwe HCTHX npe ynorpese.

324,

Gradients of excavation slopes shall be developed as per
the design and/or Engineer’s instructions. That work shall
also require the clearing of all inadequate places in rock
material, which requires special protection and safety
solutions, such as the stabilization of disturbed zones,
pockets, caverns, water sources, etc., if such works are
not already envisaged within other works, such as, for
instance: the protection of cut slopes in accordance with
the conditions of soil material, geological findings, and
other occurrences in excavations, which shall be taken
into consideration by the Contractor in the course of
works, because of which the Contractor shall have no
right to the adjustment of unit prices.

During the execution of works, it is necessary to prevent
any undermining, disbalance, or damage of excavation
slopes specified in the design. The Contractor shall
remedy each such case as instructed by the Engineer,
without the right to claim any compensation, or approval
of payment for larger or unforeseen works.

For any excavation with the use of explosives, the
Contractor shall hire trained and qualified specialists for
such works, and also have a valid certificate for that.
When using explosives, it is necessary to act in
compliance with applicable regulations for such works,
ensuring a proper handling of explosives, and the
protection of surroundings, structures, roads, and people.
In blasting operations, in the same way as during the
execution of excavation works, all impacts that would
disturb traffic. people, and the environment, should be
minimized by providing, among other things, all
necessary traffic and safety signalling in accordance with
a special approval issued by competent authorities, which
should be provided by the Contractor and submitted for
the approval of the Engineer.

If such disturbances occurred, the Contractor should
eliminate them immediately at his own expense.

Haulage of Local Materials for Aggregates and Testing

Before and during the works, all changes in excavation,
i.e. in the quality of earth materials shall be appropriately
sampled for the testing of their usability for applications
for which they are intended. Compliance certificates shall
be provided from competent authorities in terms of the
usability of materials from every major cut, or in places
where local materials could be used for blanket course,
concrete, and asphalt aggregates. If there is an intention to
use excavated materials for such purposes, loose clayey
layers shall be removed before blasting. and used for fills
or stockpiled on a special place proposed and/or accepted
by the Engineer. In that case, the Contractor shall, at his
own expense, compensate for material for fills in the
amount taken for other needs. The production of
aggregates for concrete and asphalt from local materials is
allowed only if their washing prior to use is foreseen.
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Pacnopen maca v nozajMuiuTa

Ykonuko npema rnpojexkrom npeasulleHoM pacnopeny
Maca HeJocTaje MaTepHjal Ha TPAcH, A MPOJEKTOM HHje
onpefieno  nozajMumute vy Gausund, w3Bohay  he
NPeIOKHATH MECTO MO3A]MHIUTA H TPAKHTH 0100peHe 01
Ha30pHOr opraHa. Y NpHHUMOY, cBa no3ajMUIITa Tpeda
[a Cy pelleHa MpojekTom.

Axko u3sohau cmarpa na 3a HWera NocToju MOBOJEHHjE
N03ajMUIITE O]l OHOra npeasuleHor npojexToM , Tpeba na
Ha BACTHTH TPOWIAK JOKAKE KBAIMTET M KOJIHYHHY
MartepHjana, Te Ja Ha OCHOBY TOTa 3aTPaskH O[] HAI30PHOT
opraHa N03Boiy 3a Kopuinfiewe TOT MO3ajMHIITA W
H3BPIIK OTKYN 3eM/bHIUTA O CBOM TPOLIKY.

Ipe nouerka exkcnmoarawmje nozajMumrTa u3sohau je
Jy#aH Jla HaI30pHOM OpraHy MOIHece Ha 0a00pee
Opeaior  ca CHTYalUMjoM M NONPeYHHM npoduiInMa
nozajMumTa npema kojuma he ce M3BPIIMTH MCKOM,
YKOJIHKO TO HHj€ NPOjeKTOM npeasnhieHo.

¥ cutyauuju mopa OuTH 03HaveHo M MecTo rae he ce
JEMOHOBATH  XYMYC M OCTAIM  HeynotpedisMBH
Marepujain, Te Ha4MH KOHauHOr ypehema nosajMuiiTa
HAKOH 3aBpLIEHE EKCILIOATALIH]E.

Ha ocHoBy Tor mpeanora HaJ30pHH OPraH U MHBECTHTOP
hie pa3MoOTpUTH JaBake 103BONE 38 KopUILheke,

HaknanHo npowmpema WM npoayd/beia Mo3ajMHINTa
uzsohau je aymaH 1a 3arpaku GnaroBpeMeHo, Kako OH
Morao a06uTH ofobpeme Han3opHOr oprata. CBH OCTAIH
TPOLIKOBH  YCNEd pajoBa KoM Hucy oOyxsaheHn
of00perweM WHBECTHTOPA 3a €KCIIOATAUHjy 3eMJbMINTA
najajy Ha Teper u3pohaua, YK/BYUHBIUM M OAIITETY 3a
VHHIITEHE KYITYPE M 3EM/BMINTE, KA0 W OCTane lTerte
Koje OM ycnen Tora HacTase Ha NO3ajMUIITY HIH OKOJTHOM
3EM/BHILTY,

[Ipe nouetka kopumhewa noszajmumTa, w3sohau he y
3ajelHHLM Ca HAJ30PHHM OPraHoM CHHMHTH TepeH. Osu
CHMMUM, 0100peHH u mnoTnHcanu o obe cTpase, Ouhe
0aza 3a u3payyHapame yrpaljleHHX KomHuuHa ¢ 003HpOM
Ha TpaHcrmopT M yaasbenoct. Mipohau je my:xan na
u3paau mpeanor ypehema no3ajMUIITA HAKOH 3aBpIUCHE
excrnoataumje. Haxkon opnoGpemsa HansopHor oprasa,
uipohay he ypeauTH nosajMMIITE NpeMa OX0OpPEHOM
nuaHy (MaHHpamke W XYMH3Upatse).

Otpapame W eKCIUIOATALM]Y NO3ajMMUIITA NOTPeOHO je
NPaBHIHO M3BOAMTH, ¢ noTpeOHMM Harubuma, ga Oum
obopuHCKa ¥ TIpoLEaHa BOJA HecMeTaHo otuuana. Tume
ce u3beraBa M pacKBallCHE MaTepHjana y Mo3ajMUINTY H
0J1aKIIABa Pajl M0 BIAKHOM BPEMEHY.

Balance of Earthworks and Borrow Pits

If, according to the balance of earthworks specified in the
design, there is a lack of material on the road route, and
the design does not define any borrow pit in its proximity,
the Contractor shall propose the location of borrow pits
and request the approval of the Engineer. As a rule, all
borrow pits shall be specified in the design.

If the Contractor is of the opinion that there is a more
favourable borrow pit for him than the one foreseen in
the design, the Contractor shall, at his own expense, prove
the quality and quantity of material, and based on that ask
the Engineer to give his approval for the use of that
borrow pit, and acquire the land at his own expense.

Before starting to use the borrow pit, the Contractor shall
submit to the Engineer , for approval, a proposal with the
location plan and cross sections of the borrow pit
according to which the excavation will be carried out,
unless otherwise specified in the design.

The location plan shall also have a place indicated for the
stockpiling of topsoil and other unusable materials, and
the method of final restoration of the borrow pit after its
closure for use.

Based on that proposal, the Engineer and Investor shall
consider permission for its use.

The Contractor shall ask in due time for any subsequent
extension or deepening of borrow pits, in order to obtain
the Engineer’s approval. All other expenses due to the
works not covered in the Investor’s approval for land use
shall be at the Contractor's expense, including any
indemnity for destroyed crops and soil, and for any other
resulting damage to borrow pits and surrounding land.

Before starting to use a borrow pit, the Contractor shall
survey the ground together with the Engineer. These
surveys, approved and signed by both parties, will serve
as a basis for the calculation of used quantities of
materials, taking into consideration the transport and
distance. The Contractor shall prepare a proposal for the
restoration of borrow pit after its closure for use. After
obtaining the Engineer’s approval, the Contractor shall
restore the borrow pit according to the approved plan
(levelling and humification).

The opening and use of borrow pits shall be carried out
properly, with necessary gradients, to ensure smooth
runoff of precipitation and seepage water. This also
prevents the waterlogging of materials in borrow pits, and
makes easier the work in wet weather.
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3.2.6.

Marepujan 3a KojM ce IoKaxe 1a je HenoaodaH 3a uipaay
Tpyna nyra mopa ce onctpanuti. Mzsohau je my:xan na
tdopmHpa JienoHuje Tamo rie o100pH HANZOPHH OpraH,
OJIHOCHO IJie je TO npeaBuheHO NpojekToM. AKO Huje
apykusje oapeheHo, noTpebHO je Oa ce  BHIIKOM
MaTepHjana MpBEHCTBEHO MPOIIMPYJY HACHMH M CTBOpE
MECTA 33 NapKHpaNuILTa W BUAMKOBLE. MecTo 3a Takee u
ocTane JEMNOHM|C CE MOJHOCH Ha 0100pee HAT30PHOM
opramy.

Jlenonuje Tpeda Tako hopMupaTh aa He jaohe 10 Kiu3ama
TEpEHa, a No 3aBPIIETKY pajoRa Tpeda MX HCIUIAHMPATH K
YPEAMTH [IpeMa 3axTeBy HaJ30pHOr opraHa. 3a cBe
JlenoHuje Koje Hucy npeasuljeHe npojektom, obaBe3Ha je
M3paja npojexTa o Tpowky u3sohaua,

3a nosajMMIITAa M JENOHMje npeaBHheHe NPOJEKTOM HITH
oapeliene o cTpaHe HAI3OPHOI OPraHa, WHBECTHTOP
CHOCH TPOINKOBE CKCTpOMpHjalMje WM oJiuTere, a
u3poljau OAIWTETY 33 YHHIUTEHE KYNTYPE M 3eMIBHILTE BaH
MOBPILKHA MO3A]MHIITA H IETOHU]A.

3a nosajmumta W Jgenonuje ogapefiene Ha npeanor
u3eohaya cBe TPOLIKOBE 33 OTKYI, OJIUTETY H CI. H CBE
NOBE3aHE TPOIWIKOBE YC/IEd M3MEHE JI0KAlMje CHOCH
m3poljau, YKOMMKO MY je WHBecTMTOp Beh CTaBMo Ha
pacnonarare noTpedHo no3ajMUIITE, OJHOCHO JEMOHH]Y.

Mepetse

Mepewa xonuuuHa 3a oOpadyyH HCKOMNa BpIUM ce Ha
OCHOBY CTBapHe Ky0aType MCKOMa, MEpeHO ¥
CAMOHHMK/IOM CTaly, Ha OCHOBY Mepeia MOMpeYHHX
npoduia HAKOH CKMAba XyMyCa H 10 KOHAYHOM HCKOITY
Y OKBHPY NpOjeKTa OHOCHO NpOMEHa Koje je oaofpuo
HAI30pHH oprad. Bume uckonaHe KOIMYMHE O]
npojekropaHux He mnnahajy ce YKONMKO Cy HacTane
rpekom  W3sohava.  3a  oapeluBame  KonM4MHE
pPasIMYMMTHX BPCTAa 3eMJbAHMX MAaTepijana y MCKOMy
ycBaja ce cneaehin KpUTepHjyM:

Ilpema nmompeunnm npodmnumMa, oapehyjy ce 3a Bpeme
rpanse, y MPOUEHTY O LEJOKYIIHE  MOBpLIMHE
nonpevyHor npouna, KOAMYHHE MOJEAHHMX  BpCTa
3eMJbAHHMX MaTepHjana, ITO je OcHOBa 3a oapeljuBaise
YKYIHUX KOIHYUHA 32 10jeIMHY BPCTY-KATErOpujy.

Ilpy oTKONaBawy Y WHPOKOM OTKOMY, Y MEIMIOBHTOM
Marepujany, Kareropucawme Wckona je obasesHo u, Ge3
0031pa Ha TO Ja T MOCTOjU 3axTeR M3eohaya, BPIIK Cce
61aroBpeEMEHO H HajKacHHje 3a rOTOBe O0jeKTe McKoma y
HAPEJHOM MeECeLly 3a MpOTEKIH MEpPHOA, a 33 HCKoMe
u3BpiieHe y Tekyhoj roauHn 1o obpauyHcke cHTyauuje.

3.2.6.

The material proved as unsuitable for the construction of
roadbed shall be removed. The Contractor shall form
stockpiles where approved by the Engineer and/or
foreseen in the design. Unless otherwise determined,
excess materials shall first be used to extend the
embankment and create parking places and belvederes.
Places for such and other stockpiles shall be submitted for
approvalby the Engineer.

Stockpiles shall be formed in such a way as to prevent
landslide, and after the completion of works they shall be
levelled and restored according to the Engineer’s
instructions. For all stockpiles not specified in the design
it is necessary to prepare a design at the Contractor’s
expense.

For borrow pits and stockpiles specified in the design or
by the Engineer, the Investor shall bear the costs of land
acquisition or compensation, and the Contractor shall
bear the expenses of compensation for destroyed crops
and land out of the boundaries of borrow pits and
stockpiles.

For borrow pits and stockpiles determined at the
Contractor’s proposal, all buying, compensation, and
similar expense, and all related expenses due to the
change of location shall be borne by the Contractor, if the
Investor has already made available a necessary borrow
pit and/or stockpile.

Measurement

The measurement of quantities for the calculation of
excavation works shall be performed based on the actual
volume of excavation, measured in an original natural
condition, based on the measurements of cross sections
after topsoil stripping, and after the final excavation
within the design framework, and/or changes approved by
the Engineer. Any quantities excavated in excess of the
designed ones shall not be paid if they were caused by the
Contractor’s fault. The following criterion shall be
adopted for the quantification of different types of earth
materials in excavation:

According to cross sections, the quantities of particular
types of earth materials shall be determined in the course
of construction, in a percentage of the entire surface of
cross section, which makes the basis for determining total
quantities for each type - category.

For the bulk excavation in mixed material, the
categorization of excavations is obligatory, and, whether
there is the Contractor’s request or not, it shall be
performed in due time, and, for finished excavation
facilities, in the next month for the past month at the
latest, and, for excavations performed in the current year,
until the preparation of the statement for payment.
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Kareropuzaunjy wuckona ofap/ba HAI30PHM OpraH M
oenamwhenu npeacrasuuk wisobhava. HMssohay o ceom
pagy ca4yHibaBa 3anUCHHK H HAa OCHOBY [IPH3HATHX
npoucHara, Kpo3 3alnHCHHK, HAaJ30pHH Oprax nﬁpauy}lana
Kareropmje M TO ynucyje y rpaljeBHHCKY KHHTY
(npumersuparu I'H 200).

CouMBa, rHe3la M KaeepHe Mel)y mojeauMHuM BpcTama
3eMJ/bAHHX MaTepHjana, Koje He npease | M%, He onbujajy
ce npH ozapeluBamy NOBpIIMHE OAHOCHO KyDartype, a
sehe noepumube oabMjajy ce O NMOBPLIMHA M0jeIHHHX
oaroeapajyfiux BpcTa.

IMpasuune nznan 1 m* ce onbujajy. Cas matepujan u3
MCKONA KoM ce ynotpebu 3a Opyry HaMeHy, OCHM 3a
HACHM, W YKOIMKO ra wussohay Huje HaaoKHanuo u3
no3ajMuLITa, 0a0uja ce mpu oapehHBaky KOIHYHHE O]
YKYIHE Mace HCKoma.

HMckon W3 mozajMMinTa KOjM HMje yrpaheH y Hacunp
oabuja ce npu yrephuBamky KOTHYHHA,

[Mnahame

[nahame ce 00aB/ba MO M® CAMOHMKIOL MCKOMA, M0

JENMHMYHO] LEHM M3 YrOBOPEHOI MpeipayyHa, H To
OJIBOJEHO 3a MOje/IMHE BPCTE 3eM/bAaHHX MaTepHjana. Ora
ueHa o00yxpara CKMIAme XymMyca ¢ JIENOHOBAEM,
yyBame, ypeheme u unmhere KOCHHA 01 CBUX JabHIHUX
OnoKOBA M OCYNHHA, MIAHUPAKE CBHX MCKOMAHMX M
CYCEHHMX MOBPIIMHA, XYMH3HPae 3aTPAB/EHMBAIE
KOCHHA, CBH PAJIOBH HA HCKOIY Ca YTOBAPOM, TIPEBO3OM H
UCTOBapoM Martepdjana Ha oapebenom Mecty ynotpebe
npeMa pacrope/ly Maca - YKbYYHBIIH H PAJIOBE H3 Tauke
24, m 2.5, te m3pohau Hema mpaBa Ja 3axrtesa OMIo
KaKBY JO/IATHY KOMIEH3aLH)y 3a Taj pai

CTJl nmara y mnonyau (npenpauyHy useohaua) je
OpHMjEHTALMOHA W CHYIKH 3@ [pPUBpEMEHH oOpauyH
panosa. CT] je pactojame m3mely TeskumTa 3embaHe
Mace Yy CaMOHMKIOM CTaky M TeKMIITA Mace Mo
W3BPIICHOM TpaHcrnopTy a npema nuady wmacallo
M3BpLICHY CBMX pajf0oBa HAa HMCKOMMMA Ha TPacH M y
nosajmuitima, yrephyje ce creapuna CTJ] u no woj ce
KOHauyHo o0pavyyHaBa TPAHCIIOPT Maca, OJHOCHO
KOpHryjy ce ueHe (ofpadyH *) W3 npeipauyHa. 3a
no3ajMHIITA ¥ JCMNOHH]a, OBa jeIMHHLA LieHa o0yxeara
jom M panoBe Ha KoHayHoM ypeljewy Tepena. Mspana
Oepmu  nocebHo ce He mnaha, HWUTH ce noceOHO
o0pauyHaBa KO/MYMHA PajioBa, jep ce oBaj pan rnaha y
LEHN MCKOMAa Y IMHPOKOM OTKOMY, OJIHOCHO ¥ LEHH
Hacuna, Kaga ce mo mpojekty Oepma dopmupa
HacunamweM n Habujamem marepujana. Obpana Oepme y
cly4ajy Hacumawa M HaOMjarma MaTepujana UCTa je Kao
XOPU3OHTANHH J1e0 DAHKHHE MyTa.

32.7.

The categorization of excavations shall be performed by
the Engineer and the Contractor’'s authorized
representative. The Contractor shall prepare a protocol on
its work, and based on accepted percentage values,
through the protocol, the Engineer shall calculate
categories and enter them in the Measurement Book (GN
200 is applicable).

Lenses, nests, and caverns within certain types of earth
materials, not in excess of 1 m”, shall not be subtracted
when determining the area and/or volume, but larger
surfaces shall be subtracted from the areas of particular

types.

Voids above 1 m® shall be subtracted. All excavated
material used for any purpose other than for the
embankment, and if not compensated for by the
Contractor from a borrow pit, shall be subtracted when
determining the quantity of total excavation mass.

The excavation from borrow pits not used for the
embankment shall be subtracted during the
quantification.

Payment

The payment shall be made per m’ of original natural
excavation per unit price from the agreed Priced Bill of
Quantities, separately for each type of earth material. This
price includes topsoil stripping with stockpiling,
protection, development, and clearing of slopes from all
unstable blocks and slide, levelling of all excavated and
adjacent surfaces, humification and grassing over the
slopes, all works on excavation with loading, haulage, and
unloading of material in places specified for its use
according to the balance of earthworks — including the
works under 2.4. and 2.5., and the Contractor shall have
no right to claim any extra compensation for that work.

STD given in the tender document (Contractor’s Priced
Bill of Quantities) is approximate, and serves for a
temporary calculation of works. STD is the distance
between the mass centre of earth mass in original natural
state, and the mass centre of the mass after transport and
according to the plan of earthworks. After the completion
of all excavation works on the route and in borrow pits,
the actual STD shall be determined, and according to it,
the transport of masses shall be finally calculated, and/or
the prices (estimate +) from the Priced Bill of Quantities
adjusted. For borrow pits and stockpiles, this unit price
also includes works on the final development of terrain,
The construction of berms shall not be paid extra, neither
shall the quantities of works be calculated separately,
since this work shall be paid within the price of bulk
excavation and/or the price of fills, when, according to
the design, berms are formed by filling and tamping the
material. The formation of berms in case of filling and
tamping the material is the same as for the horizontal
parts of road shoulders.
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zEzH 8

IMpownpewe yceka paan nosajMuiuTa niaha ce kao
HCKON Y yCEKY. AKO Cy MO3ajMHINTA BaH Tpace MyTa,
kyDaTypa OTKOMa H3 NO3ajMHINTA CE& PAuyyHA HA OCHOBY
KOJIMMHHA Hacuna y HaOHJeHOM CTaky, KOJH ce paiu oj
martepujaia M3 ro3ajMMIITa No npuHuMnmy 1 M3
Ha0ujeHor Hacuna jefHak je 1 M3 uckoma y no3ajMuIuTy.
AKO CE HEKH HAcWN M3BOOM M3 YCEKA ca Tpace W M3
NO3ajMUIITA, NOTPeOHO je W3PAINTH HACHIT M3 OTKONA Ha
Tpacu, Na OHIA M3 NO3AJMMINTA, YKOJIMKO HE Nocroje
ApYry 3aXTeBd Haa3opHor opraua. Omo 360r Tora ja ou
ce TA4YHO YTBpAWNA KyDaTypa Hacuna H3BEAEHOT H3
oTKOma ca Tpace M HejgocTajyha kyOarypa maca 3a
M3BPILIEHE HAcuna u3 nosajmuwra. O oBome Mopajy
NocTOjaTH JOKA3HULIE, Kako y rpaljeBMHCKO] KHU3H, Tako
My npojekTy (nompeudu npodunn). OBe KonuunHE
yTBphyje HaA30pHH OpraH, ¢ THM INTO j& MOCTYNaK MCTH
KA0 NPH KATErOpHCatby OTKOMNA Y HPOKOM OTKOITY.

O6papa noarna

O6um M canpskaj panosa

[Moarno je camMOHMKIO TNO HA KOME C€ BPIIM TEME/bEHe
(u3rpamwa) Hacuna. Pan obyxeata 30Mjame, eBeHTYaTHO
paspHBake, Pajii CylIeHka WK KBalleHkha MPHUPO/IHOr TI1a
y nef/euHM Koja je oapehena npojekToM (NpUOMMKHO OKO
30 um), wnu nobosbluame HENOBOJBHO HOCHBOT THa
npumeHoM reotexctina wiu [BL donuje.

[lpomucn  no
Mmarepujana cy:

](OjHMﬂ €€  KOHTPOJHIIC  KBAIHTET

e CPIIC ¥.51.010 - y3umarse y3opaka
e  CPIIC ¥.51.012 - oapehuBame BIaxKHOCTH T4

e CPIIC VY.B1OI4 -
TEIKHHE TNa

onpehuBatbe  cneunduyne

e CPIIC V¥bl10l6 -
TEHKHHE TNa

onpelupare  3anpeMHUHCKE
. CPIIC Y.B1.018 - oapehuBame rpaHynoMeTpHjCKOT
cacrasa

° CPIIC  ¥.B1.020 -
KOH3HCTEHLMjE

onpeluBame  rpaHuna

® CPIIC ¥Y.51.024 - caapaj caropuBUX W OPraHCKMX
marepuja

° CPIIC VY.B1.038 -
caapikaja Boje

oapelHBake ONTHMATHOT

V cnyuajy Aa je cacTap Tia - NOJATNA HACHNA TAKAB J1a ce
HA IBEMY HE MOXE [MPEKTHO W3palMBaTH HacHm
(3acuheHa T1a, My/beBHMTa T4, T/1a OPrAHCKOT NOPEKNa H
CIMYHO), noTpebHO je MNpe u3paje Hacuma MNoATIo
TMPUIPEMHTH, OAHOCHO CAHHPATH HA HAUMH KAKO j¢ JaTo
¥ NpPOjeKTY. MM HAa Ha4YHH KAaKO TO OJPEeIN HaJI30pPHH
opras.

3.3.

The extension of cuts for the sake of borrow pits shall be
paid as the excavation in cuts. If borrow pits are located
out of the road alignment, the volume of excavation from
the borrow pits shall be calculated based on the quantity
of fill in compacted state, performed from the material
from a borrow pit applying the principle that 1 m® of
compacted fill is equal to 1 m® of excavation in the
borrow pit. If a fill is made from a cut along the road and
from a borrow pit, it is necessary to make the fill from the
road excavation first, and then from the borrow pit, unless
otherwise required by the Engineer. The reason for this is
to accurately determine the volume of fill made from
excavations along the road route, and the missing volume
to be filled from the borrow pit. This shall be supported
with evidentiary statements, both in the Measurement
Book and in the design (cross sections). These quantities
shall be determined by the Engineer applying the same
procedure as for the categorization of bulk excavated
materials.

Formation of Subsoil

Scope and Contents of Works

Subsoil is original natural soil on which the embankment
is founded (constructed). The work includes tamping,
scarifying, if needed to dry or wet natural soil in the
thickness specified in the design (approximately 30 cm),
or the improvement of soil of insufficient bearing
capacity by applying geotextile or PVC foil.

The regulations for the control of quality of materials are:

e SRPS U.B1.010 — Sampling
° SRPS U.B1.012 ~ Determination of soil moisture

° SRPS U.B1.014 — Determination of specific gravity
of soil

. SRPS U.B1.016 — Determination of bulk density of
soil

e  SRPS U.B1.018 — Determination of granulometric
composition

° SRPS U.B1.020 — Determination of consistency
limits

° SRPS U.B1.024 — Content of combustible and
organic matter

e  SRPS U.B1.038 — Determination of optimum water
content

If the composition of soil — subsoil of embankment is
such that an embankment cannot be constructed directly
over it (saturated soils. slurry soils, soils of organic origin,
and similar), before constructed the embankment it is
necessary to prepare, i.e. rchabilitate subsoil in the way
specified in the design, or as determined by the Engineer.
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[lponucu  no
yrpaljusama

KOjHMAa CE KOHTPOMHING KBANHUTET

® CPIIC V.B1.010 - yaumarse y3opaka

e  CPIIC ¥.B1.012 - onpehupame BlaxHOCTH TNa

L CPIIC V¥.51.016 - oxgpehuBame 3anpeMHHCKe
TEIKHHE
. CPIIC  V.E1.046 - ogpehuBame  Moayna

CTHIWBHBOCTH

Kputepujym 3a oueny kpanutera yrpaljuBama

Ilpe noderka Hacunawa, Tpeda o4uREHO ¥ H3pAaBHATO
TEMELHO TNO - MOATAO 30MTH y- cKnagy ca cneachum
FAXTECBUMA:

Regulations for the control of quality for incorporation
are:

e  SRPS U.B1.010 - Sampling
. SRPS U.B1.012 — Determination of soil moisture

e  SRPS U.B1.016 - Determination of bulk density of
soil

° SRPS U.B1.046 — Determination of the modulus of
compressibility

Criteria for Assessing Quality of Work

Before starting the filling work, the cleared and levelled
foundation soil — subsoil shall be compacted in
accordance with the following requirements:

3axtepann MuHMManuu % ryctohe (cTeneH 30MjeHOCTH) M0 cTaHaapAHOM TTPOKTOPOBOM NMOCTYNKY (OIHOCHO APYTHM METOAAMa):

a)  CaMOHMK/IA T/1a CACTAaB/bEHA O/l KOXEPEHTHUX 3€M/bAHHX MaTepHjana,

a NPOjeKTORAHH HACHTI Hije UK 01 2.00 M

100%

b)  CamoHMKIA /A CACTAB/bEHA O/l KOXEPEHTHUX 3EM/BAHHX MaTepHjana, a

NpOjeKTOBAHH HAcHN BuIHK je ox 2.00 m

95%

¢)  CaMOHHKIA TNa cacTaBJ/heHa 0]l HEKOXEPEHTHHX 3eMJbaHHX MaTepHjana, a

NpOjeKTOBAHN HacHM Huje BHIK 01 2.00 M

100%

d)  CamoHMK/Ia TNa cacTaB/beHa O]l HEKOXEPEHTHHX 3EMIbAHHX MaTepHjana, a

NpPOjeKTORAHN HACcHN BULIH je 01 2.00 M

95%

e)  AKo ce 30HjeHOCT HEKOXEPEHTHUX MATEpHjana KOHTPOIHIIE ONUTHOM TLI0YOM,
npumenufie ce HCTH 3aXTEBH Kao M 3a HacHne oaroeapajyhe BHCHHE, HaBeacHe Y Tauku 3.4.5.3.

The required minimum % of density (degree of compaction) according to the standard Proctor procedure (and/or other methods):

a)  original natural soils composed of cohesive earth materials,

with the designed embankment not higher than 2.00 m

b) original natural soils composed of cohesive earth materials,

with the design embankment higher than 2.00 m

c) original natural soils composed of noncohesive earth materials,

with the designed embankment not higher than 2.00 m

d) original natural soils composed of noncohesive earth materials,

with the design embankment higher than 2.00 m

100%

95%

100%

95%

¢)  If the compaction of noncohesive materials is checked with the plate-bearing test, the same requirements
shall apply as for embankments of corresponding height, as defined under 3.4.5.3.

BucuHomM Hacuna cmaTpa ce BHCHHA O KOTe
NPUNPEMIBEHOr MOATAA - TEMEBHOI TiIa, J0 KOTe
MIaHyMa JOHET CTpoja (MOCTE/LHIE), HA HAJHUAKEM JIETY,

McnutuBama he ce Bpmmtn Ha cBakux 40-50 '

oBpabeHor noria.

The height of embankment is considered the height from
the height level of prepared subsoil — foundation soil, to
the height level of finished formation level (subgrade) , at
its lowest part.

Tests shall be performed each 40-50 m' of prepared
subsoil.
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3351

Mepeme

Opaj pan Mepu ce no M cTBapHo oBpabeHor nomrna,
KaKo TO 0100pH HAN30PHH OpraH.

[1nahame

Ogaj pan ce nnaha no M” o6paljenor noarna. [Ipu 3amenu
HEKBAMUTETHOT MaTepujana Yy TNOATAY, Yy TNOrnesy
nnahame MoCTYNHTH 10 TaukH 3.4,

TMpumena reotekctuna u [1BI] donuje

O6um u canpxaj panosa

leoTekcTHn €€  MOCTAB/BA HA  HEJOBOJEHO  HOCHBO
TEMEJBHO TNO, KAKO OW CE HWEroBa reoMexaHuvKa CBOjCTBa
nodo/s1IANa a caHALHOHH PajgoBH CMalLHUIKA.

DyHKIH]jE Fe0TeKCTHIA CY:

e pa3/Bajake TEME/LHOT TNa 0/] CNO0jeBa HACHTA,

° obeadehere HecMeTaHe UMPKYJIAlWje MOAZEMHHX
BO/1a U3 TEMEJBHOT TNA Y HACUMY U 00pHYTO;

® Ojauare TEMEJBHOT Ta Y LM/bY Npey3HMarba jeJHOr
nena Hanpesawa Hactanor yenen ontepehera o HacHna;

e crpeyasamse Cy(o3Mje CHTHHX YECTHLA MaTepHjana
M3 HACHMA YCNE MEHbaiha HHBOA HAI3eMHE BOJE.

[Ipe nocTap/bama NeOTEKCTHAA TEpeH Tpeda MopaBHaTH,
NOBAJAHTH KOPEILE, KPYNHO KaMCHC W OIUTPO CTCHE H
nonyHuTH Beha yayObermsa.

['eoTexkcTun ce NMocTaB/ka Tako Ja ce obpasyje mpekion
w3Mehy cycenHux Tpaka Koju ce cnaja. Jlyx npekiona ce
BPLUH OCHIYPakbe MAHM rOMH/IaMa MaTepHjana 3a Hacum,
Ha cBakux | o 2 M, Kako He OM JOLIO 10 NMOMepaisa.
Cnajame re0TeKCTHIA BPIUM CE IIHMBEIEM, M TO TaKO Ja
cE OHH KpajeBH KOjH Ce Crajajy nocTas/bajy JHUEM npeMa
nULy W caBujajy y wupuHu on 100 MM, ¢ THM j1a Wwas uae
napase/iHo ¢a HBHIIOM CMOjeHHX MOBPUIMHA HA pacTojaky
50 mM oa ueuue. Yepctoha maea Mopa jaa msHocu 50%
yppcTohic Ha MCTe3alke CaMOT ME0TEKCTHA.

Mo 3appuieHOM Criajamy, reOTEKCTHI CE MOKPHBA MpPBUM
C/I0jEM HACHMA M TO TAaKO a BO3MIIA WAY IO HACHMIY a He
no reotexctuny. Hacuname ce Bpmn o1 KpajeBa npema
CpEeAHHH, KaKo ou TOBpPIIHHA OCTala 3aTerHyTa. Herosun
KpajeBu Npekianajy ce NMpeko NpBor ¢/oja H NoKpHBa)Y
HapeIHUM ClI0jeM.

3:3.51

Measurement

This work is measured per m? of actually prepared subsoil
as approved by the Engineer.

Payment

This work shall be paid per m® of prepared subsoil. In the
case of replacement of material of poor quality in subsoil,
the payment shall be made as defined under 3.4.

Application of Geotextile and PVC Foil

Scope and Contents of Works

Geotextiles are placed on foundation seil of insufficient
bearing capacity, in order to improve its soil mechanics
properties. and reduce remedial works.

The functions of geotextiles are:

? To separate the foundation soil from the

embankment layers;

e  To ensure unobstructed flow of groundwater from
the foundation soil in embankment and vice versa;

e  To strengthen the foundation soil in order to take
over a portion of stress induced by embankment load;

° To prevent suffosion of fine particles of material in
embankment due to the change in surface water level.

Before placing a geotextile it is necessary to level the
ground, clear it from roots, large boulders, and sharp
stones, and fill large depressions.

The geotextile is placed in such a way as to form an
overlap of adjacent strips that is joined together. The
overlap is secured by placing small heaps of embankment
material along it. at each 1 - 2 m, in order to prevent it
from moving. The geotextile is joined together by sewing,
so that those ends that are to be joined together are placed
face to face and bent in the width 100 mm, with the seam
parallel to the edge of joined surfaces at the distance of 50
mm from the edge. Seam strength shall be 50% of the
tensile strength of geotextile.

After completed joining, the geotextile shall be covered
with the first layer of fill, so that vehicles run over the fill,
not over the geotextile. The filling is performed from the
ends toward the centre, in order to keep the surface tight.
Its ends overlap the first layer and are covered with the
next layer.
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3.3.5.3.

3354,

Ipujem reotekcTuna

[locne ucToRapa ponHM Ha rpajMIHIITY, nOTpeGHO je
MPOBEPHTH IBHXOBY KOMHYHHY, KA0 W JIa JIM OArosapajy
TEXHHYKHM CneunduKalmjaMa JaTHM Y MPOJeKTy.

L{)’Baﬂ:e TEeOTEKCTHIIA

Hajpaxuuje je o00e3BenuTH 3aTHTY TEOTEKCTHIA Of
owrehewa npe werosor yrpafupara. [Towro npousson
CTHKE ynakosadH y abpuuky 3amTuty, norpefHo je
NpPOBEPHUTH J1a M je oHa omTelieHa H YKOMHMKO HMa
omtehewa, Tpeda ux nonpaesury. IToceBHo je Bakuo Aa
Ce rEeOTEKCTH/ 3alUTHTH OJL JEjCTBAa YiTpabyduuactor
3padea M Ol Bnare. Y KOHTAaKTY Ca BIIAroM, re0TeKCTHI
je ynuja (nocebHO HeTKAHM), HEKAJ M JI0 rpaHMile
pasMeKiaRama pONHM, WTO oOHemoryhasa mpoBepy
TEAKHMHE W HErOBO Monarawme noceGHO NpH HHCKHM
Temneparypama. Takohe je noTpefHO reoTeKCTHI YyBaTH
01 mnp/earka 01aTOM, jep ce OHIAa YMamyjy Herosa
thunTapcka ceojcTBa,

VKoauko ce reotekcTHn owrteTH, otutehene aenose

YKNOHUTH.

Kpurepujymu 3a oLeHy KBaTUTETa

Ponne reotekcruna mopajy 6uti pacnopelieHe Tako na ce
MOrY MpernejaTs M y3eTH ysopum 3a nabopatopHjcka
UCTIHTHBAKA.

Cpaxa ponHa Mopa aa uma crneaehe nojarke:

. ume npoussohaua

° KOMEPLIHJATHH Ha3HB

®  METOJa MPOM3BO/HE

®  CHPOBHHCKH CacTas

® Maca Mo jeIMHHLM NOBPLIHHE

e HOMHHATHA neb/EHHA

e JMMEH3Mje M TEXHHHA MPOM3BOAA Y POIHH

Ha Tepeny ce nopea ommuTer nperieia KOHTPOIKILE Maca
o jeJIMHHLM MOBpLIHHE, ca TauHowhy no 10 /v,

3.3.52.

3353,

3354,

Acceptance of Geotextile

After the unloading of rolls on site, it is necessary to
check their quantity, and whether they meet the technical
specifications given in the design.

Storage of Geotextile

It is of key importance to ensure the protection of
geotextile against damage before its placement. Since the
product is delivered in a protective shop packaging, it is
necessary to check whether it is damaged, and if there are
damages, these shall be repaired. It is particularly
important to protect the geotextile against UV radiation
and moisture. In contact with moisture, the geotextile
(particularly unwoven) absorbs the moisture, sometimes
even until the rolls become soft, which makes it
impossible to check its weight and to place it, particularly
at low temperatures. Furthermore, it is necessary to
protect the geotextile from getting dirty with mud,
because this will reduce its filtering properties.

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

Quality Assessment Criteria

The geotextile rolls shall be arranged so that they could be
checked and sampled for laboratory tests.

Each roll shall bear the following data:

e Manufacturer’s name

e Commercial name

*  Production method

° Fabric composition

e Mass per unit of area

e Nominal thickness

e Roll dimensions and weight

Aside from a general check on the site, it is also necessary
to check the mass per unit of area, with the accuracy of

up to 10 gr/m?,
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3361,

33.62

33.63.

3.3.7,

Cpa ocrana TectHpama obasmajy ce y naboparopuju u
oHa Tpeda jaa uenyHe crnesehe HopMaruee:

s  HopmanHa AeOLEMHA

®  Be/JMYMHA Nopa

®  (hunTapcka cBojcTBA

e  (CBR npotnjame

e uyppcroha Ha HCTe3akE
®  KNM3ame y Ty

Y30pum ce y3uMajy M3 CBaKe pPOJHE, a CBH TECTOBH Ce
obassbajy y cknaay ca IGS cranmapanma.

H3sohemwe panosa

Ponue reotexcTHna Majy TEAKMHY KOja YIJIABHOM Bapupa
ox 75 po 150 kr. Jlakme pojHe NMOCTaB/BATH PY4HO, a
Teme MALMHCKH.

INpumena IBL] donuje

O6um M canpkaj panosa

Xuapousonaunjekn marepujan I1BL] donuje crapma ce
uwsmely ocranor wcnoj Hacuna ga OM ce cmpednno
NPOAHpaE BOAE ¥ TIO.

Marepujan

Marepujan koju ce koa Hac uspalyjy Ha Ga3u cy Mekor
TB1I-a, ca cnojem [NEC HeTKaHOT TeKCTHIIA.

Hssohemwe panosa

Marepujan je y ponuu oa 30 o 50 m. 3a pan cy
notpeHa ABa pajHuKa. AKO HHMje OBOJBHA je/IHA POJIHA,
nojaje ce y3 Y Opyra, ¢ THM IOTO C€ jEJHOCTaBHO
npexnanajy. Ilpexnonu cy mupoku 5-10 nm. Cnaja ce
Tpakama Jsworacta 16 wnm TIBLL conmje, Tommum
3PAKOM HITH JICTIJBEHLEM.

Mepere

Osaj pan ce MepH MO KBAJIPATHOM METPY IeOTEKCTHIA
nnu [IBL] onuje, kako To 0m00pH HAN3OPHH OpraH.

Ilnahamwe

Panoen ce naahajy jeaMHMYHOM LIEHOM MO KBaJpaTHOM
METPY, MPEMa CTBAPHO W3BPLUEHUM PALOBHMA.

33585

33.6.1.

3.3.6.2.

33.63.

All other tests shall be performed in a laboratory, and they
shall meet the following standards:

° Normal thickness
° Pore size

e  Filtering properties
° CBR penetration

e Tensile strength

o Skidding in soil

Samples are taken from each roll, and all tests are
performed in compliance with IGS standards.

Procedure

Geotextile rolls have the same weight that mainly ranges
from 75 to 150 kg. Lighter rolls shall be placed manually,
and heavier — mechanically,

Application of PVC Foil

Scope and Contents of Works

Waterproofing PVC foils shall also be placed under the
embankment to prevent the penetration of water into the
ground.

Material

Materials manufactured in our country are based on soft
PVC, with a layer of unwoven PES textile.

Execution of Works

The material is supplied in rolls, 30-50m. Two workers
are needed for its placement. If one roll is not sufficient,
another one is added next to it, with simple overlapping.
The overlaps shall be 5-10 cm wide. It is joined with
strips of lioplast 16 or PVC foil, with hot air, or by
adhesion.

Measurement

This work shall be measured per m2 of geotextile or PVC
foil as approved by the Engineer.

Payment

The work is paid at the unit price per square metre,
according to actually executed works.
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341

3411

3412

3.4.1.2.1Ilponucu no

H3pana Hacuna

Hacunu on 3eMBanux MaTepujana

O06uM u caap:kaj panosa

H3pana nacuna obyxsara Hacunate, pasacrupase, rpydo
OJIHOCHO  (DMHO  MIaHMpatke KBalleke W 30Hjame
MaTepHjaia Y Hacumy, npeMa. JMMeH3HjaMa oapeljeHHM y
npojexkty. Cap pax mopa OWTH M3BeleH Yy CKmagy ca
NPOJEKTOM, OBHM TeXHMuUKMM ycioeuma u  CPIIC
Y.E1.010 - 3em/paHu pajloBH Ha M3rpaikbH NMyTEBA.

Kon wipane nacuna oa pedynupador necka obyxsara u
XYMY3Hpame KocHHa ¥ 1e0/euHu 20 1M,

Marepujan

3a wm3pagy Hacuna ynotpedbuhe ce CBM AHOPraHcKu
MaTepHjany NPoNHCaHHX KBAIUTETA.

Y Hacune ce He MOry YIpaiuTH OPraHckH OTnaiu,
Kopeme, Oyceme, 0JIHOCHO MaTepHjasl Koju OH BpeMeHOoM,
300r OHOXEMMjCKOT  JIC/OBaa, MNPOMEHHO  CBOje
MEXaHHYKO-(pH3HuKe ocoOHHE.

Marepujan 3a U3pajly HacHmna Moxke ce A0OHTH M3 yceka
Ha TPacH M3 Mo3ajMHIITa M peynupameM MecKa U3 pexe
Case nnu [yHasa "Ha nuuy Mecta" MIM H3 IEHOHMjE
necka pobujeHor pedynupamem.

KOjHMﬂ CC  KOHTPOMHINE KBANHTET

MarepHjana
. CPIIC ¥.51.010 - y3umame y3opaka
® CPITIC ¥.B1.012 - onpeljupare BIaKHOCTH TIa

e  CPIIC ¥Y.51.014 - onpeljuBame 3anpeMHUHCKE Mace
UBPCTHX YECTHLIA.

° CPIIC ¥.B1.016 - ogpehupatse 3anpeMUHCKe Mace

e  CPIIC ¥.B1.018 - ogpehuBame rpaHynoMeTpHjakor
cactasa

® CPIIC  VY.BL.0O20 -
KOH3HCTEHLHjE

oapehHpamke  rpaHuua

a CPIIC V.51.024 - oapehuBame carop/bMBHX W
OpraHcKkUX marepuja

L CPIIC VY.B1.038 -
caapikaja BoJe.

ofpehuBae ONTHMANHOT

® CPIIC V.BE1.042 - onpehueame xanupopHHjCKOr
uHaekca HocusoctH (CBR %)

3.4.

34.1.

34.1.1.

3412

Construction of Embankments

Embankments from Earth Materials

Scope and Contents of Works

The construction of embankments includes the filling,
spreading, rough and fine levelling, welting, and
compaction of fill material, according to dimensions
specified in the design. All works shall be executed in
accordance with the design, these Technical
Specifications, and SRPS U.E1.010 — Earthworks in road
construction.

When constructing an embankment using dredged sand,
the works also cover the humification of slopes in a 20
cm thick layer.

Material

For the construction of embankments, all inorganic
materials of specified quality shall be used.

Organic waste, roots, turf, i.e. material that would, in
time, due to biochemical actions, change its mechanical
and physical properties cannot be incorporated into
embankments.

The material for construction of embankments can be
obtained from cuts on the road route, borrow pits, and by
dredging sand from the Sava or Danube rivers "on site" or
from a stockpile of dredged sand.

3.4.1.2.1.Regulations for Control of Quality of Materials

e  SRPS U.BL.010 - Sampling
° SRPS U.B1.012 — Determination of soil moisture

e  SRPS U.B1.014 - Determination of bulk density of
solid particles

. SRPS U.B1.016 — Determination of bulk density

e  SRPS U.B1.018 — Determination of granulometric
composition

» SRPS U.B1.020 — Determination of consistency
limits

° SRPS U.B1.024 — Determination of combustible
and organic matter

e  SRPS U.B1.038 — Determination of optimum water
content,

° SRPS U.B1.042 — Determination of California
Bearing Ratio (CBR%)
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OppehuBamy caigpikaja OpPraHCcKMX M CaropbHBHX
MarepHja, Kao ¥ MpoMeHe 3anpeMune Tia Tpeda npudehu
camo Y  creuMpHMHHMUM  ciaydajeBMMa  (CYMHHBH
MaTepujanu).

The determination of content of organic and combustible
matter, as well as changes in soil volume shall be resorted
to only in specific cases (suspicious materials).

3.4.1.2.2. Knacudukaumja MaTepujana 3.4.1.2.2. Classification of Materials

3a kinacudMKkaumjy Martepujana 3a M3paly Hacuna
ynorpef/pasalic ce JeOMHCTBEHAa TePMMHONOTHMja Mo
knacuduraupjn USCS u AASHO (npunor Tabnuue) u
Kacarpanaeos naujarpam niacTHYHOCTH.

For the classification of materials for construction of
embankments, a universal terminology according to the
USCS and AASHO classification (attached tables) and
the Casagrande plasticity chart will be used.

3.4.1.2.3. TlpeTxoaHa HCNMTHBAKA MATEPH]ANa 38 HACHTT 3.4.1.2.3. Preliminary Testing of Materials for Embankments

[Mpyu ucnUTHBaKY NMOAOOHOCTH 3EM/BAHUX MaTepHjana 3a
u3pajy Hacumna, Tpeba HCIIHTATH CBE MaTepHjalie U3 yceka
M MO3aJMHINTA €A KOXEPEHTHHM TIOM, YKBYuyjyhu M
KOXEPEHTHE MaTepHjale Yy MEIIaHuM MaTepHjaiumMa.
[Torpe6Ho je n3BpuTH cneaeha HCnUTHBaMkA:

1. [lpupoana BraxHOCT

2. TlpokTopoR ONMT (MakKC. CyBa 3alpeMHHCKa Maca u
OMTHMATHA BIQKHOCT).

3. Hcnuratu rpaHynOMETPHjCKM CAcTaB M CTENeEH
HEPABHOMEPHOCTH,

4. Hcnutatn AtepOeprose rpaHuUe KOH3HCTEHLMjE:
[PaHMLy  Teuera,  TPaHHLy  Babama,  MHICKC
nnacTHyHOCTH M Kacarpanneos KpUTEPHjYM Ha Mpas,

5.  Ha ocHoBy npeasber, YTBPAHTH TPYNHH HHIEKC
(Hr).

Opa npeaxoana HenuTuBama Tpeda na Oyne obpabhena
KpO3 NPOJEKAT Y reOMeXaHH4YKOM HIBEIITAjY.

When testing earth materials for their suitability for
embankments, all materials from cuts and borrow pits
with cohesive soil, including cohesive materials in mixed
materials, shall be tested. The following tests are
necessary :

1. Natural moisture

2. Proctor test (max. dry bulk density and optimum
moisture)

3. Granulometric composition, and degree of non-
uniformity.

4. Atterberg’s limits of consistency: liquid limit,
flattening limit, plasticity index, and Casagrande frost
criterion.

5. Based on above mentioned, to determine the group

index (Ig).

These preliminary tests should be described through the
design, in the soil mechanics report.

3.4.1.2.4. KputepujyMH 3a OLCHHBAE KBAIMTETa MATEPHjaia npe 3.4.124. Criteria for Assessing Quality of Materials before

yrpaljusama

. BnaxkuocT matepujana Tpeda ja je Takpa Ja ce npu
cabujary Moxe moctuhu nNponucaHd KeanuteT (Gnusak
ONTHMAITHOM )

MHHMMATHA 3anpeMHHCKAa Maca OCTBapeHa y
naGoparopuju ca eneprmjom E=600 KN/wm’, Tpefa aa

H3HOCH:
. 3a HACHME 10 3 M 15.0 kN;’Mj,
® 33 HACHIIE MPEKO 3 M 15.5 KN/M®;
° OnTHManHa BADKHOCT Makba 011 25%;
L] I'paHHLIa TeYeH:a Matka 01 65%;
° HujeKc NIACTHYHOCTH Makbu 01 30%:;

e Crenex HepasHoMepHOCTH "Y" HUje MamK 01l 9;

Incorporation

e  Moisture of materials shall be such that during
compression it is possible to reach the specified quality
(close to an optimum);

Minimum bulk density achieved in the laboratory
applying the energy E=600 KN/m? should be:

° For fillsup to 3 m 15.0 kKN/m?,
e Forfillover3m 15.5 kN/m®;
e Optimum moisture lower than 25%;
e Liquid limit lower than 65%;
e  Plasticity index lower than 30%;

. Degree of non-uniformity “U™ not lower than 9;
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34.1.3.

° Canp:ka) OpraHckHX Marepuja MarH o1l 6%;

e AKO Ce HAacHI pajy 0J1 HEKOXEPEHTHOT MaTepHjana,
kpynHoha 3pHa He cMe Outn Beha on 2/3 nebspune
cnoja, onHocHo 40 UM, M3y3eB 3aBpLIHOr cloja
HACHIIA TIe HAJKPYMHKje 3pHO He cme OuTH Behie o
10 M.

. 3a Hacume ce Mory ynorpebuTH Marepujanu
nokazade crabunHocTy y Tpyny nyta (pedyaupaHu
necax, neneo, Ujbaka Hap.)

[Mpu uenuTHBawy 1oA00HOCTH 3eM/bAHHX MaTepHjania 3a
H3paly HacHna, M3BPIIMTH MCMMTHBAKE MarepHjana u3
CBAKOr yceka W Mo3ajMHINTA, Ka0 U NP CRAKOj MPOMEHH
marepujana. Onute Tpeba 0DaBMTH Ha MHHHMYM [Ba
Y30pKa 3a CBaKy BPCTY MaTepHjana.

[lpn wncnuTHBamwy noaoOHOCTH nNeckoBa J0OMjEHHX

pedynupatbem KoHTpOny Tpeba BpMTH Ha crakux 50000
3

M.

° Hapenena wucnuTHMBamka MOpajy ce H3BPIIMTH H
YKOJIMKO NOCTOje reoMexaHuyka WCIWTUBAKka larta
Y NPOjeKTy.

ﬂOBOH(E HE H HACHNAKRC

JoBojkere M HACHMame MarepHjana Ha MPHMPEMIBEHO
TEMEJBHO T710, WK Ha Beh u3rpaheHu cnoj Hacuna, Moxe
NO4eTH TEeK MOWITO HAMZOPHH OpraH oJ00pH J0H:e
crojese.

Kon wsrpagwe Hacuna oa pediynupaHor necka w3
JENOHH]E [OBOMKEHE MaTepujana ce He cMe BpPIINTH
NpeKo yBa/kaHor cioja Beh ce MOpa HACHTIATH ca Yena.

CpakH nojenuuy cnoj Mopa OMTH pa3acTpT Yy MOJYAKHOM
CMEPY XOPH3OHTATHO, WM HAjBHIIE ¥ HaruOy jeaHakom
NPOJEKTOBAHOM  Y3yHOM  Haruby. VY nonpevHom
CMMCIY, CRAKH MNOJEJMHHM CNOj MOpa WMaTH JBOCTPaHH
unu jeanoctpany Harud on 4%. Taj narud je notpedan
panu oapofema atMocdepcke Boze, 300r yera NoBpLUIHHA
cnoja, mnpu yrpahuBamy KOXEPEHTHHX  3EMJbaHMX
Marepujana, mopa OWTH paszactpra M oamax 30MjeHa
(CBAKOJIHEBHO).

Cpakd mnojeaMHH ¢n0j Mopa OMTH HacHNaH npeMa
npojekToBaHoM nonpeqHoM npoduiy. TIpH HaBoKey
npenasd TPAHCMOPTHHUX CcpejicTBa Mopajy OMTH TO
paBHOMepHHje pacropefieHd MO  YWTABO] IIMPHHM
nnaHyma.

Bucuna (ne6G/bMHA) NMOjeMHOr pasacTpTor clioja Mopa
butn y cknany ca edextom 30Mjarka no ayOuHu
ynoTpeO/bEHOT CPeacTBa 3a 30Mjame, BPCTOM HAaCHMAaHOT
MAaTepHjalia u CerperauMjCKumM rnojasama.

34.1.3.

e  Content of organic matter lower than 6%,

° If an embankment is made of non-cohesive
materials, the size of grain shall not be greater than
2/3 of the layer thickness, i.e. 40 cm, except in the
final layer of the embankment where the largest
grain shall not be larger than 10 cm.

° Only materials of proven stability in the roadbed can
be used for embankments (dredged sand, ash, slag
ete.).

When testing earth materials for their suitability for
embankments, materials from every cut and borrow pit
shall be tested, and at every change of material. Tests
shall be performed on at least two samples for every type
of material.

When testing sands obtained by dredging for their

suitability, the check shall be performed at every 50000
3

m.

° The mentioned tests shall be performed even if there
are soil mechanics tests given in the design.

Haulage and Filling

The haulage and filling of materials over a prepared
foundation soil, or on an already built layer of fill may
start only after the Engineer has approved the lower
layers.

When constructing an embankment from dredged sand
from a stockpile, the haulage of material shall not be
performed over a rolled layer, but shall be dumped over
the end.

Every single layer shall be spread in the longitudinal
direction, horizontally, or at gradient at most equal to the
designed longitudinal gradient. Every single layer, in
crosswise terms, shall have a two-sided or one-sided 4%
grade. That grade is needed for the runoff of atmospheric
water, due to which the surface of layer, when
incorporating cohesive earth materials, shall be spread
and tamped immediately (daily).

Every single layer shall be filled according to the
designed cross section. The approaching ways for
transport vehicles shall be as uniformly distributed as
possible all across the width of formation level.

The height (thickness) of every spread layer shall be in
compliance with the tamping effect by depth of the used
tamping device, type of fill material, and segregation
occurrences.
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3.4.1.4.

Ykonuko nocroje 3axteBu 1 MOryiHOCTH 3a yrpahuearse
Hacuna y crnojesuma aeubiHe Behe on 30um, Hag30pHH
opraH Mo:ke n1a oJ00pH Taj 3axTeB YKOIHKO H3BOhay
uenyHu cnenehe ycnose: Ha npoOHOj JICOHHLM Iy>KHHE
30-50 M, y3 ynotpedy MEeXaHHYKHMX CPEJICTARA KOjUMA Ce
Bpid  caGujame Hacuna, yTephyjy ce neGibune,
MEXaHH4Ka cpefcTasa, Opoj Xo108a, ocofuHe MaTepHjaia
ca paaxHowmhy 30MjEHOCTH C10ja HA MET MECTa, 01 KOjHX
MHHMMYM 2 y J0m0j nomoBuHM cnoja. Lleo npouec
ycBajama JAcOJEHHE TyTeM -npofHe ACOHMIE MOUIeKe
omobpewy Hamsopuor opraHa. Ha ocHoBy pesynrara,
Ha/J30PHH OpraH YHOCH noTpebHe Hajase W jaaje Hanor
KpO3 JIHEBHHMK M3rpanme. BanpeaHn TpollkosH pana Ha
npoOHOoj AeOHHUM Najajy Ha TepeT u3Bolaua, ¢ THM TO
ce usrpalleHu coj, YKOIMKO je Ha TPacH M ako 30HjEHOCT
3a10BOJbABA, npm}[ajc KaQ H3BCACHH HACHM, ¢ THM Ja
nojiexe ono0pery Haa30PHOT OpraHa.

3a ceaky BpcTy marepmjana koju ce yrpalyje y Hacun
noTpebHO je MW3BPIUMTH HCOWTHBAKE Ha npoGHO]
JEOHHUM ¥ YCBAjale MEXAHHW3AUMje MO MOCTYNKY M3
MPETXOOHOT CTaBa.

Habujame

Cpaku cnoj Hackuna mopa ja Oyiae HabujeH y myHoj
WHPUHH OAroBapajyiuM MeXaHHYKHM CPEINCTBOM, NpH
uemy 30Hjame Tpeba y Haueny M3BOAUTH O MBHLC IIpEMa
cpeauHn. CBa HENPUCTYNA4HA MECTA 33 MEXaHH3aLHjy,
HiaM mecta rae Om ynoTpeba TeWKHX cpeicrasa 3a
uaOujame OM/1a HENpHKIAAHA W3 JPYIHX pasjiora
(nacuname w3a 00jeKTa, NOTNOPHHX 3MI0Ba WTA.) Tpeba
HabMjaTH IPYruM MOTOJHHM CPEJCTBHMA MM METO/aMa,
uHja ynorpeba noanexe ogo0perby HAJ30PHOT Opraua,

Caaku cnoj Hacuna Mopa na Oyzae npe nodetka HaOujama
OBJIYKEH WITH MOCYIIEH JI0 ONTHMAJIHE BIAXKHOCTH KOja je
Y CKlajy ¢ NMpPeTXOAHHM MCMUTHBAKWMA, NMPH KOjoj ce
ynotped/beHa BpcTa MaTepHjana Moxke Habuth g0
jaxTeBaHe 30MjeHOCTH. YKO/IMKO ce HakoH Hafujama M
KOHTPO/IE KBAIHTETa HE HACTAB/ba OJMAX C HACHIIAILEM
cneneher cnoja, Beh ce HACTAB/BA ¢ HACHIIABEM HAKOH
AyXKEr  BPEMEHCKOr  MEpHOja, TNOJ  pasiHuWTHM
BPEMEHCKHM MpH/IMKaMa, Npe HacHnamwa Tpeba NMoHOBO
KOHTpONMcaTH Keanuter 30ujenoctn. Mipaga ce y Tom
C/y4ajy MOJKe MOYETH TeK Kaja je HCIHTHBAEM MOHOBO
JIOKa3aH KBAIHTET 30HjEHOCTH,

Y cnywajy ynoTpeOe KOXEDEHTHHX MAaTepHjana, Kaj
BpEMEHCKE npunuke oHemoryhyjy Habujame, 10IBOIBEHO
je ynoTpeGuTH apyre mNOCTynKe, Kao, Ha MpHMEp
crabunuzauujy, obpany win 3ameHy marepujana koju he
3aXTEBATH HAN30PHH OPraH, ¢ THM Ja OBE TPOLIKOBE
cHocH u3sohau. Kama y TOKy JaHa npeTd omacHocT oj
KHIIE, Han3opHu opraH fie mpemMa notpefW ompeauTtu
00ycTap/bame Jajber paja HA HACHMAKY, 0e3 HaloKHane
TPOIIKOBA,

3414,

If there are requests and possibilities for the construction
of embankments in layers thicker than 30cm, the
Engineer may approve such request if the Contractor
meets the following requirements: on a trial section 30-
50 m long, using mechanical devices for the compaction
of embankments, to determine: thicknesses, mechanical
equipment, number of passes, properties of material with
the compaction moisture of every layer at five places, at
least 2 of which are in the bottom half of the layer. The
entire process of adopting the thickness via a trial section
shall be subject to the approval of the Engineer. Based on
results, the Engineer shall enter the necessary findings
and give his instructions through the Building Journal.
Any extraordinary expenses of the work on the trial
section shall be bome by the Contractor, but the
constructed layer, if on the road route and if the
compaction is satisfactory, shall be accepted as
constructed fill subject to the approval of the Engineer.

Every type of material to be incorporated in an
embankment shall be tested on the trial section, while
adopting machines according to the procedure described
in the previous paragraph.

Compaction

Every layer of embankment shall be compacted in full
width with an appropriate mechanical device, while
tamping, as a rule, from the edge toward the centre. All
places inaccessible for machines, or places where the use
of heavy tamping devices would be unsuitable for other
reasons (filling behind structures, retaining walls, etc.)
shall be tamped with other suitable devices or methods,
the use of which shall be subject to the approval by the
Engineer.

Every layer of embankment shall be wetted or dried to
optimum moisture in compliance with preliminary tests,
using the type of material that can be tamped to the
required degree of compaction. If after tamping and
quality control, the filling of the next layer is not
undertaken immediately, but after a longer period, under
different weather conditions, before filling it is necessary
to re-check the quality of compaction. In such case, the
work may start only when the test proves, once again, the
quality of compaction.

In case of the use of cohesive materials, when weather
conditions make the compaction impossible, it is allowed
to use other procedures, such as, for instance,
stabilization, treatment, or replacement of materials that
will be required by the Engineer, with the expense borne
by the Contractor. When a risk of rain is present during
the daytime, the Engineer shall, if needed, decide on the
suspension of further filling work, without any
compensation of expenses.



h15 or 885

Jaeno npeaysehe ,ITyresn Cpouje”
TexHHYKH YCIOBH
INoraasme 3: 3eMmanu pagosu

Public Enterprise - Roads of Serbia
Technical Specifications
Section 3: Earthworks

Ha Hacunmy oa KOXepeHTHOr Martepujana Tpeda
HCIUIAaHHWpaTH W YBAATH TOPHY TOBPIIMHY  Clioja
JlaraHuM rIaTkuM BasbkoM (3-5 ToHa), Tako Ja MoBpHiHHA
Oyame y uarudy oa 2 1o 5% Ha jeaHoj crpanu, aa 6yae
rnatka u 0e3 yayd/bema y kojuMa O ce Morna cKyrbaTH
armocdepcka  Bopa.  Ilpe Hacunama HOBOr cnoja
norpedHo je osako sarnafjeHy MOBPIIMHY OXpPaNaBHTH ja
Ou ce mocturna wro Goba Beza mehy crnojernma. Opo
BakW M 3a apyre Behe npekwiae panoBa Ha M3pagw
HacHna, 300r npecranka cesoHe rpafiera H CIL.

Hacunawe ce Mopa M3BOAMTH Tako fa CHOjEBH Y
y3ayxHOM cMucTy Oyay no MoryhHOCTH XOPH30HTANHY H
Tako Ja ce u30erHy HariH BHCHHCKHM npenasd mehy
CNI0jEBUMA PAIHE BMCHHE, a M3BELY CC MOJ HaruboM Koj
KOJHX CE jOIIl MOKE NPOBECTH MPONHCHO 30Hjamse,

Pan na wacunawy Ouhe npexunyT y cBako 1o6a Kaa Huje
moryhe noctuhu 3ajoBosbasajyhe pesynrare, HapouuTo
300r KuIe, BHCOKHMX MOJ3IEMHHX BOJA, HITH HEKUX JPYTHX
armoctepekux Henoroga. [To oBom ocHoBy H3sohay Hema
npago Ha OWI0 KaKBY HAKHATY.

Martepunjan nacuna He cMe Ce YrpaauTH Ha CMpP3HYTE
MOBPLUIMHE, HUTH CE CME YTPAJIHTH HA CHET H JIeA.

Ha Tepeny naruGa seher on 20° mopajy ce wacumm
NoJjaraTd Ha CTENEHacTE 3aceKe IUHPHHE OKO 2 M,
yCEYEeHe Y TepeH Ha KOjU ce Hackun rpaud. Boune
NOBPIIKHE CTENEHACTHX 3acexa Tpeba M3BecTH ¥ Haruby
2:1, ca narubomM creneHnua 4% ca nagom HU30PIO.

Kana je narub tepena sehn ox 30", crenenacre 3aceke
paauTh 6e3 mehynpoctopa, a kana je narud Tepena o 20
o 30°, nocTaesmajy ce Mehynpocropu o 1 M. [Monpeunu
naj CTENEHACTHX 3aCEKAa Y KOXEPEHTHOM MaTepHjamy
Tpeba u3sectn ¢ Harnbom oa 4% oa obpoHka (oa Goune
CTpaHe 3aceka). AKO OBH PaloOBH Ha M3pany CTENCHMUA
Hucy npojextom mnpeasubeHw, yrBphyje uX HagzopHu
opraH, a u3soljay je ayxaH Ja MX H3BPLIM.

3aBpIHK C10j 3eMbaHOr HacHna Y AebeuHu 50 1M Tpeba
no MO]’)"hH(}C’[‘H H3paanuTH on KAMCHHTHX HIIH
WIJBYHKOBHTHX Marepujana M3 MCKOMa ca Tpace. Ako To
Huje moryhe, OHIA M3 HCKONA M3 M03AJMHINTA, aKO TO
HAI30PHH OPraH Ope]iu.

Y caysaly fa  KOJIOBO3HA — KOHCTPYKLMja — HMje
JUMEH3HOHHPAHA Ca 3aBPLIHUM CIOJEM O KaMeHHX
Matepujana,a  MocToju  MOryRHOCT — eKOHOMHYHHjEr
JMMEH3HOHHPAa, MHBECTHTOP MMa MPABO Ja M3BPINH
notpebue u3mene, a uzpohay je myxmaH na NocTynH mno
H3MEHCHOM PeIlekY (pacnopen Maca M HHBEneTe). 3a cee
0CTano Tpedba NPUMEHUTH YCIOBE ¥ Tauku 3.6.

On an embankment made of cohesive materials, the top
surface layer shall be levelled and rolled with a
lightweight smooth roller (3-5 tons), so that the surface is
at 2 - 5% grade on one side, smooth and free from
deflections that could collect atmospheric water. Before
filling a new layer, it is necessary to roughen such smooth
surface in order to achieve better bonding between layers.
This also applies for other major interruptions in works
on the construction of embankments, due to the end of
construction season, etc.

Filling shall be carried out so that layers are,
longitudinally, as horizontal as possible, and to avoid any
sudden changes in height between layers of different
height, constructing them at a gradient that could still
allow a proper compaction work.

The filling work shall be stopped at any time when it is
impossible to achieve satisfactory results, particularly
because of rain, high groundwater, or some other
atmospheric disasters. The Contractor shall not have the
right to any compensation on such grounds.

Filling material shall neither be incorporated on frozen
surfaces, nor on snow and ice.

On any ground of a grade higher than 20°, fills shall be
placed on stepped cuts about 2 m wide, cut into the
terrain on which the embankment is constructed. Side
surfaces of the stepped cuts shall be constructed at 2:1
gradient, with a step grade of 4% and a downhill gradient.

When the ground has a gradient higher than 30", the
stepped cuts shall be made without any intermediate
space, and when the ground has a gradient between 20
and 30, a space up to 1 m wide shall be left between each
two steps. The crossfall of stepped cuts in cohesive
material shall be made with a 4% grade from the slope
(side of cut). If these works on the construction of steps
are not specified in the design, they shall be determined
by the Engineer, and the Contractor shall execute them.

The finishing layer of earth embankment, 50 cm thick,
shall be made, if possible, using rock or gravel material
from excavation on the road route. If this is impossible,
then from excavation in a borrow pit, if specified so by
the Engineer.

If the pavement structure is not sized with the finishing
layer of rock material, and there is a possibility to achieve
a more cost-effective sizing, the Investor shall have the
right to make necessary changes, and the Contractor shall
proceed according to the modified solution (earthworks
balance and finished road level). The provisions given
under 3.6. shall apply to everything else.
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3.4.1.5. Kourpona keanutera yrpahjupama

3.4.1.5.1. TTponucy no KOjUMa ce BPIIN KOHTPONa
e CPIIC Y.B1.010 - y3umatse y3opaka
° CPIIC ¥.BE1.012 - onpehuBame BiaxHOCTH TNa

® CPIIC V.B1.016 - onpehuBame 3anpemuHcKe

TEHHHE TNa
. CPIIC  V.BE1.046 - onpehusawe  moayna
CTHIIJEMBOCTH KPYJKHOM MJI0MOM

3.4.1.5.2 Kpurepujym 33 oueHy kBanutera  yrpahupame

KOXEPCHTHUX M MelaHux Marepujana 10 20% KamMeHHTOr
marepHjana

Onuc

3axteen MuHMMYM % 30MjEHOCT MO CTAMJApAHOM
Tpokropoeom moctynky E=600 KN/m®

a)  Cnojeru Hacuna, npeko 2.0 M 04 NoAHOXja Hackna
10 Bucune 2,00 M Mcnoa Konososa 95%

b) Cnojesu Hacuna Bucokux o 2,00M u cnojesu
BHIIMX HACHNA, OA MNNaHyma [OWEr  cloja-
nocre/suue 40 2,00 M Henoa Konoro3a 100%

¢)  3a pediynupann necax 97%

3.4.1.5.3 Kputepujym 3a oueiHBame KBaTHTeTa yrpahuBamba Kol
HEKOXEPEHTHHX MeLlaHMX MaTepujana ¢ sume on 20%
KaMeHHX Matepujana.

MuHuManHa 3aXTeBaHa BPeAHOCT MOYNa CTHIIBHBOCTH
(MC) 3a mHekoXepeHTHE W MewaHe MaTepHjane
PasNMYMTOr TpaHylNoMeTpUjcKor cactaea oapebyje ce
npema caenehum kpuTepujymuma, a ¢ nnodom @30 um.

e 3a wmemwane marepujana ca 20-35% KamMeHHTHX
Marepujana MC =25 - 30 MPa

e 3a memade martepujane ca 30-50% kameHHTHX
matepujana MC =30 - 35 MPa

° 3a wmecwaHe wmarepujane ca Bume ox 50%
KAMEHHTHX MaTepujana  Npd ONTHMAIHO] WM
OJIMCKO] BIBKHOCTH MC =40 MPa

3a rpyGo s3phacte gpoO/keHe KameHe MaTtepujane
(npeunuk 3pua npexo 200 MM) M MelaHe maTtepHjae,
KOHTpOnia 30MjeHOCTH MOXKE CE MO NoTpedu BpIIMTH W
3AMPEMHHCKHM  MeTOAaMa  unum  momohy  momyna
cTHIBHBOCTH (cTana. CPIIC V.B1.046).

3.4.1.5. Quality Control for Incorporation

3.4.1.5.1. Regulations for Control
e SRPS U.B1.010— Sampling
e  SRPS U.B1.012 - Determination of soil moisture

e SRPS U.B1.016 — Determination of bulk density of
soil

*  SRPS UBI1.046 — Determination of modulus of
compressibility with a round plate

3.4.1.5.2 Criteria for Assessment of Quality for Incorporation of
Cohesive and Mixed Materials with up to 20% Rock
Material

Description

The requirements: minimum % of compaction per
standard Proctor’s procedures E=600 KN/m®

a) Embankment layers, over 2.0m from the
embankment bottom to the height of 2.00 m below
the pavement 95%

b)  Layers of embankments up to 2.00 m high, and
layers of higher embankments, from the formation
bottom layer — subgrade, to 2.00 m below the
pavement 100%

¢)  For dredged sand 97%

3.4.1.5.3. Criteria for Assessment of Quality for Incorporation of
Non-cohesive Mixed Materials with over 20% of Rock
Material

A minimum required value of the modulus of
compressibility (MC) for non-cohesive and mixed
materials of different granulometric composition shall be
determined according to the following criteria, with a
plate, @30 cm.

° For mixed materials with 20-35% of
rock materials MC =25 -30 MPa

° For mixed materials with 30-50%
or rock materials MC =30 -35 MPa

° For mixed materials with over 50%of rock materials
at optimum or close moisture MC =40 MPa

For coarse-grained crushed rock materials (grain size over
200 mm) and mixed materials, the control of compaction
may also be performed, if needed, applying volumetric
methods, or the modulus of compressibility (Standard
SRPS U.B1.046).
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3.4.1.5.4. Xymy3upame KOCHHA HacHma

Pagm  edmkacHmje 3aluTHTe KOCHHA HAacuna  Of
peynupaHor mecka N0 YKIAkawy — PacTPCHTOr
HeHAOMjeHor MaTtepHjana 3a KOCHHE HACHNa H3BPINHTH
XYMY3Hpame KocHHa cinojeM aebmune 20 um. Ha omom
XYMYCY 3acejaTH Tpary.

3.4.1.5.5.001m TekyhuX KOHTPOIHHX HCITHTHBAMA

3416

34.1.7.

34.1.8.

36ujeHoCT CNojeBa HACHIA HCTIMTY]E ce Ha cBakux 50-100
M Ca 1Ba OMHTA ¥ HENOCPeaHoj ONU3HMHK, KOJH 1ajy jeaad
pesyJirar.

BnasxuocT marepujana  MCIMTYje Ce  CBAKOJHEBHO.
Mspanu cnencher cnoja He Moike ce NPUCTYHHTH 0K Ce
HE JIOK&KE 3aXTCBAHH KBAIMTET MPETXOHOI Clioja H He
Ao0uje 0100pere HAI30PHOT OpraHa.

Y cnywajy ma Haj3opHM OpPraH 1pH  KOHTPONHHMM
HCNHTHBakHMA YTBPAM Beha oacTynama pesyarata of
NPOMUCAHHX, MOKE HAKHAJHO 1a MPOMEHH 00HM
HCMHUTHBAKA. CropasyMHO ¢ HAI30PHHM OPTaHOM, MOKE
Ce OApeHTH KeanuTeT yrpaheHux ciojera u no Apyrum
NPU3HATHM METOjlaMa. Y Tom caysajy mopajy OuTH, y
CarflaCHOCTH  C€a HAN30PHUM OPraHOM, HAaBEAEHH M
KPHTEPHjYM KBanuTeTa yrpaluBarba, Kao M HAYHH W 00MM
HCTTHTHBAbA,

Ipujem yrpahexor matepujana

Csaku C/0j HAcHNa MOIiexe O000PEHY HATZOPHOT
opraHa npema Tauku 3.4.1.5., npemMa mnponucaHuM
KPUTEPHjYMHMA.

Cae yTBplieHe HelOCTATKE ¥ OJIHOCY HA HaBEJIEHE YCIOBE
KBaNMTETa M3Bohay Mopa [Ja nonpas, OJHOCHO fa
QACTpaHH Ha NOTHYHO 3aJ0BOJECTRO Hag3opHOr opraHa.

Mepeme

Konuunua yrpaljeHor matepujana mepn ce M° mo cTeapHo
H3BPLIEHHM KOJMYHHAaMa Yy OKBUpY npojexkta, 0Oe3
XYMYCHOI €/0ja HAa KOCHHAMA HACHNA, @ YK/bYYHBIIH
Jjesrpo GaHKHHe, M KaKo TO 0/100pH HaI30pHU OpraH.

[Tnahame

Konuuune onpehene no Taukm 3.4.1.7. nnahajy ce no
YrOBOPCHMM LEHaMa 3a jenad m° yrpaheHor matepujana
HacHIa.

3.4.1.5.4 Humification of Embankment Slopes

For an efficient protection of slopes of embankments
made of dredged sand, after the removal of loose non-
compacted material for embankment slopes, the slopes
shall be humified with a 20 cm thick layer. Grass shall be
sown on this topsoil.

3.4.1.5.5.Scope of Regular Control Tests

The compaction of embankment layers shall be tested at
every 50-100 m with two tests in the immediate vicinity,
giving one result.

The moisture of material shall be tested daily. The
construction of the next layer may not start until the
required quality of the previous layer has been proven and
approved by the Engineer,

If, in control tests, the Engineer determines major
variation of results from the specified values, he may
subsequently change the scope of testing. In agreement
with the Engineer, the quality of incorporated layers may
also be determined applying other accepted methods. In
that case, the criteria of quality for incorporation shall be
stated, along with the method and scope of testing, in
agreement with the Engineer.

3.4.1.6. Acceptance of incorporated material

34.1.7.

34.1.38.

Every layer of embankment shall be subject to approval
by the Engineer as specified under 3.4.1.5., in compliance
with specified criteria.

The Contractor shall remedy, i.e. eliminate, any identified
defects with respect to the mentioned quality
requirements to the full satisfaction of the Engineer.

Measurement

The quantity of incorporated material shall be measured
in m* of actually incorporated quantities within the
project, excluding the topsoil layer on embankment
slopes, but including the shoulder core, and as approved
by the Engineer.

Payment

Quantities determined as per 3.4.1.7. shall be paid at
agreed prices for 1m? of incorporated fill material.
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Y yrosopene ueHe Mopajy GMTH YK/BYYEHH CBM pPajioBH
HA CKWJAky XyMyca, pasjacTHpamby, KBallleky WIH
cywemwy, 30Mjamy, M3paIM  CTENEHACTHX  3aceka,
IJIaHHpalby KOCHHA Hackna ¥ 0aHKMHA ca TauHowhy +5
UM, Y OIHOCY Ha TMpOJEKTOBAHE KOCHHE HAacHna,
XYMH3HPae H 3aTPaB/EHBAE KOCHHA U JIPYIH PajoBy M3
OBOT ONHUCA, CA CBMM MATEPHjalioM W PANOM, NPEBO3MMA U
NnpeHocHMa, TC H'SB()Y}EN HEMaA MNpaea jJa 3aXTeRa HHKaKae
JIOJIATAK 33 M3pajy Hacwuna.

CnaGo HocuBM maTepHjan (HEKBANUTETHH MmaTepujan) y
MOAT/IY 3aMemyje Ce APYrHM MATEPHjAloM, KOjH MMa
MOBOJBHE reomexaHuyke ocobune. Mckon matepujana
nnaha ce no no3uuMju Mckona martepujana I u IV
Kareropuje, ofHocHO V u VI kateropuje, ykolHKO ce
3aMeHa  BpPWIM  KAMEHHM  WIH  UUBYHKOBMTHM
MaTepHjanuMa ¥ ako To 010GpH HAN30PHH OpraH.

M3paga macuna, Kaja ce 3a 3aMeHy NOATIA KOPHCTH
marepujan Ill u IV kareropuje, nnaha ce no uenn uzpane
Hacuna oa marepujana 111 u IV kateropuje ysehanoj 3a
20%, ako ce 3ameHa BpiuM matepujamoM V u VI
KATErOpHjE WM LUBYHKOBUTHM MaTepujanoM, H3paia
Hackna ce nnaha no LeHK M3pase HACHNA O MaTepHjana
V u VI xareropuje yesehanoj za 20%, wro nomneske
0100pey HaI30PHOT OpraHa.

3a 3ameny c1aGo HOCHBOr Marepujana y MOCTE/bHLH HA
MECTHMA 33C€Ka M yCeKa BAMKM Y LENOCTH CBE WITO je
pe4eHO 3a 3aMeHy ¢1ab0 HOCHBOT MarepHjana y NOATIY
npu W3paiau Hacuna. HMckon y mocTe/bHUM My NOATIY,
pann 3ameHe wmatepujana, miaha ce mno norolenoj
JEAMHMYHO] LlGHM 33 IIMPOKM OTKOM Ha  TpacH
oarosapajyhe kareropuje, IITO MOATEKE 00OPECHY
HaI30PHOT OpraHa,

Obpauyn xonuumna Hacuna yTephyje ce mompeunum
Hqu)lUIHMa. a Yy OBC KOJHYHHE HE ¥Y/a3H KOJIH4YHMHA
XYMYCHOT ciioja Ha KocuHama u OankuHama. V obpauyn
KONUYHHA HACHIA Ya3M JI0 HACHIA KOJH je M3BEIEH Ha
MECTY CKMHYTOI Xymyca y noarny. Pag ma wmckony
XyMyCa M XyMHM3Upaty KOCHHA W OaHKHHA YKaIKyTHCaH
Je ¥ jenMHuuHy LeHy M3page Hacuna. AKO je HCKOM
Xymyca ucnoa Hacuna y aeOseuun Belioj MnM Mamoj on
NPOJEKTOBAaHE, HA OCHOBY J0Ka3HMIiA obpadyHaBa ce
BHIUAK HITH Mamkhak WCcKona X¥YMYCa, 0OJJHOCHO BHINAK HWJIH
MahaK H3BEICHOr HACHIIA, IITO CE NOJAHOCH Ha O,J].OSPCH:C
HAI30PHOM Oprasy.

H3pana 3aspueHor cioja npema tauku 3.4.1.4, nnaha ce
npemMa  YroBOPEHOj JeIMHMUYHO] LeHH oaroeapajvhe
KaTeropuje (MCKoONa y WHPOKOM OTKOIY ¥ HACHTy),

The contract prices shall include all works on topsoil
stripping, spreading, wetting or drying, compaction,
construction of stepped cuts and fills, levelling of
embankment slopes and shoulders with the accuracy of
+5 ¢m with respect to the designed embankment slopes,
humification and grassing of slopes, and other works
from this description, including all materials and labour,
transport and haulage, and the Contractor shall have no
right to claim any extra monies for the construction of
embankments.

Materials of poor bearing capacity (of poor quality) in
subsoil shall be replaced with other materials with
favourable soil mechanics properties. The excavation of
materials shall be paid per item of excavation of material
of category Il and IV, i.e. V and VL, if the replacement is
performed using rock or gravel materials and if approved
by the Engineer.

The construction of embankments, when for the
replacement of subsoil materials of category IIl and IV are
used, shall be paid at the price for construction of
embankment from materials of category Il and IV
increased by 20%, if the replacement is performed with
materials of category V and VI or gravel material, the
construction of embankments shall be paid at the price for
construction of embankment using materials of category
V and VI increased by 20%, subject to the approval of the
Engineer.

For the replacement of material of poor bearing capacity
in the subgrade, at places of cut-and-fills and cuts,
completely everything said for the replacement of
material of poor bearing capacity in subsoil, for the
construction of embankment, shall apply. The excavation
in subgrade and subsoil, for the sake of replacement of
material, shall be paid at agreed unit price for bulk
excavation on the road alignment in the corresponding
category, subject to the approval of the Engineer.

The calculation of filling quantities shall be determined
according to cross sections, and these quantities do not
include the quantity of topsoil on slopes and shoulders.
The calculation of filling quantities shall include the part
of embankment constructed in the place of stripped
topsoil in subsoil. The work on topsoil stripping and
humification of slopes and shoulders is included in the
unit price for the construction of embankments. If the
topsoil stripping under embankment is in thickness
greater or less than the designed one, evidentiary
statements shall be used as a basis to calculate excess or
omitted topsoil stripping. ie. excess or omitted
construction of embankment which shall be submitted for
the approval of the Engineer.

The construction of finished layer according to 3.4.1.4.
shall be paid at contracted unit price for adequate
category (bulk excavation and excavation in
embankment).
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3.4.1.9. M3pana nackna on 61okoea mMHGeTOHA (racteron) 3.4.1.9. Construction of Embankments from Aerated Concrete

(Gas-Concrete) Blocks

3.4.1.9.1.0nuc 3.4.1.9.1 Description

Ha wenoBosHO HOcMBOM Ty, koju mocedyje mate
moryhHoctH mnpujema ontepehema, Moryhe je Hacun
AyTO-TIyTa PaiuTH O NAKIIKX MAaTePHjaia, HEro WTo Cy
KMacH4YHH:  TIMHOBMTO-MIPALIMHACTH M NECKOBHTO-
UI/bYHKOBHTH MaTepujamu. Mely nakmmnm matepujanima,
KOJH Ce MOTY ynoTpebuTy 3a uspaiy TPYNa nyTa cnaja v
nnuHbeToH (racberon).

Ycnoru KpanuTeTa

[nuuGeron (racberon) je MatepHjan KojH je cauyibeH oL
®  MECKA Ca BHCOKHM CafpikajeM OKCHIA CHITMLIMjyMa,
®  MHAYCTPHCKOT MEMe/a ulH 3rype,

®  MEUYeHOr Kpeua,

- HEMEHTA H

L] annpaxa.

Tlponopuuje Hapenenux matepujana Tpebajy OMTH Takse,

na ce nodujy cneaeche duzmuko-mMexannuke u OTIOPHO-
AedopmabiiHe kapakTepHcTHKe racheToHa:

®  3ANPEMHHCKA MACA............cccoonnnnenneen, 4-5 KNP
° MPOLEHAT [10pa ¥ OJJHOCY HA

HBPCTE CACTOIKE ..o S 80%
®  mpoceuna uBpcToha Ha npuTHcak (npema

YTONG HOpMH CB)....o..ooovce . > 1 006N 2
. MOZY ENACTHYHOCTH ... > 1700 MN/M?

° [UJAKE BOAC ....cooorovoenec.... < 8% 3ANIPEMEHE
ynuj

3.4.1.9.3 Hzeohewe pasora

3a uspany Tpyna nyta racGeToH KopHcTH Ce y OnokoBHMa
2,00x1,00x0,50 m.

Tpyn nyra on racGetona oTmOYETH rpamMTH Ha crojy
NECKOBUTO- IIJBYHKOBUTOT Matepujana aebmune mun 50
M.

On soil of insufficient bearing capacity, with low
possibilities of accepting the load, the highway
embankment could be made of materials lighter than the
conventional ones: clayey-silty and sandy-gravelly
materials. Among lighter materials that could be used to
construct the roadbed is acrated concrete (gas concrete).

34192 Quality Requirements

Aerated concrete (Gas concrete) is a material composed
of:

e Sand with a high silicium oxide content

® Industrial ash and slag

e Calcium oxide,

® Cement, and

* Al powder

The proportions of mentioned materials shall be such that
the following physical/mechanical and

resistance/deformability characteristics are obtained in
gas concrete:

e Bulkdensity ............coooooeoir 45 KN/M®
. Percentage of pores with respect to

solid ingredients................cccoooovevieoe < 80%
®  Average compressive strength

(as per YTONG norm SB) .................... >100kN/m?
e Modulus of elasticity ..................> 1700 MN/m2
° Water absorption ............................< 8% of volume

3.4.1.9.3 Execution of Works

For the construction of roadbed, gas concrete is used in
blocks, 2.00*1.00%0.50 m.

The construction of gas-concrete roadbed shall start on a
layer of sandy-gravelly material, min. 50 ¢m thick.
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Pehawe Gnokosa u3BpuwinTH Tako ga ce m3mehy mmx
noGuje Besa y MOMYKHOM U MOMPEYHOM cMMchy. CBaku
Bnok rac6eToHa MOpa BUTH MeXaHHYKM Be3aH Ha 8 MecTa
Ca CYCEHHM GIOKOBMMA YETHYHMM MOXKIAHMIIAMA, Pajii
XOpH30HTAIIHOT H BepTHKanHor ykpyhema, Kako je maro
npojextoM. Pacnopelupame G10KoBa, kao u AMMeH3HjE U
O0JIMK YeNHYHHX MOYKIAHWUKA U3BPIIMTH IPEMa NPOjeKTy.

Haru6 xocune nacuna on racGetona usspiunts ca naaom
1:1.

Kocune macuna wuspahenor oa 6nokosa racGerona
3AUTHTHTH  CIOJEM  EKCTAHIMPAHE [IVIMHE  Hajmambe
nebmune 25 um. Tlpeko cnoja EKCTIAHHpaHE TIJIMHE
CTaBHTH cloj Xymyca aebmuHe 20 LM M MOBpPIIHHY
3acejaTi TPABOM, NPEMa OMKCY M3 OBOT MOITARIbA.

lopwy nospmmnHy Hacuna of racGetoHa MPEKPUTH
GetoHckoM nnodwom jeGibube 10 pm. apMUpaHOM MO
CPeAMHH JKHYAHOM Mpekom 0238x238. Beroncky nnouy
u3paanTH o Oerona mapke 30. Junaraunone dyre, Ha
104K, OCTaB/baTH Ha cBakux 10 M. Jlunaranujy museectu
no npojexty. Mcnoa noepmmna Gankuma u pasgenHor
(3enenor) nojaca GeToHCKY niody He paautd. Msman
NJI0Y€E PAIUTH KOJIOBO3HY KOHCTPYKLM]Y, Koja je noceGHo
NPOjeKToBaHa. APMMpPaHO GETOHCKY nioyy nmotpedHo je
HETOBATH CXOIHO YNYCTBY JATOM ¥ TAukM 5.

3.4.1.9.4 Mepeme

Pan ce mepu y M° usrpalenor Hacuna o1 racBeTona, Kako
TO 0A00pH HAA30PHH OpraH.

3.4.1.9.5.I1nahame
¥ ueny 1 M® yrpaljenor racGerona YPauyHar je cap pag u
Marepujan notpeGHu 3a u3Boherse oBe NO3HLUH]E i TO:
° NECKOBHTO-LI/BYHKOBHTA NOJLIOTA,
® u3paja Hacumna o racberona,
®  ofnarame KOCHHA CNOjEM EKCAHAMPAHE IIHHE,
° apMupaHo-OeToHcka ruioua aebsune 10 M,
®  YEIHYHM MOMIAHHLH U JIp.

Y ueny yKbyuuTH HabaBHY LieHY MaTepHjaia, Cro/bHU U
YHYTpallltbH TPAHCTIOPT M H3PaLy.

The blocks shall be laid so as to achieve bonding between
them both in longitudinal and transverse directions. Each
gas concrete block shall be mechanically bound at §
places with adjacent blocks using steel dowels, in order to
achieve horizontal and vertical stiffening, as specified in
the design. The arrangement of blocks, as well s
dimensions and shape of steel dowels shall be as given in
the design.

The gradient of gas concrete embankment slope shall be
I:1.

The slopes of embankment made of gas concrete blocks
shall be protected with a layer of expanded clay, at least
25 cm thick. The layer of expanded clay shall be topped
with a layer of topsoil, 20 ¢m thick, and the surface shall
be grassed, as described in this section.

The top surface of gas concrete embankment shall be
covered with a concrete slab, 10 cm thick, reinforced in
the middle with a wire mesh @238*238. The concrete
slab shall be made of concrete, class 30. Expansion joints
on the slab shall be left at every 10 m. The expansion
system shall be performed as per the design. Below the
surfaces of shoulders and (green) reserve, no concrete slab
shall be constructed. A specifically designed pavement
structure shall be constructed above the slab. The
reinforced concrete slab shall be cured according to the
instructions given under item 5.

3.4.1.9.4 Measurement

The work is measured in m® of the constructed gas
concrete embankment as approved by the Engineer.

3.4.1.9.5 Payment

The price per 1 m® of placed gas concrete includes all
work and material needed to construct this item, namely:

® Sandy-gravelly bedding

e Construction of gas-concrete embankment

®  Facing of slopes with a layer of expanded clay
° Reinforced-concrete slab, 10 cm thick

° Steel dowels, etc,

The price shall include the purchasing costs of materials,
external and internal transport, and workmanship.
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35.

3.5.1.

352

354,

KnnHoBu y3 o6jexre

Onuc

KnuHoBn y3 ofjexte u3gome ce pail  MCK/bYyueH:a
ZAeopManmja Konososa Ha Npenasy ¢ Hacuna Ha ofjexar

Hseoheme

Hedopmaumje y3 ofjekar macrajy aenumuubo ycnen
Cllcrama Tia MCMOJL HAacHIA, a HAJBHIIE YCIE] clerama
(koHconunauuje) nonrna. Jla 6 ce moaTao WTO BHIIE
CIIEMIO Mpe M3pajie KONMOBO3HE KOHCTPYKLMjE, KTHHOBE
Tpeba YpanuTH Ha jeaaH o4 HAYMHA:

° YKOMMKO  je  ofjekar rotoB  mpe u3pazge
Hacuna,uspafa knuHa paguhe ce mapanenno ca uspagom
Hacumna.

®  YKONMKO ofjekar Huje roToe, a Bpmm ce W3pana
HAacuna, Hachn Tpeda WM3panuTH WTo je Moryhe Gime
00jeKTy,kako OM ce MOATNO WTO BpKe KOHCONMIOBAIO
(Buan nornaeme 8.4.5.2.3)).

Beinuuna kinna 3asucH on sucHHe ofjekTa 1 JlyuHe
MpENasHe  MIo¥e M, aHajorHO TOME, MAaKCHMATHE
AMMCH3MUje MOry OHTH : BucHHa 1.5 M, ayskHHa y 6asmu 2.0
M, ¢ HaruboM kocuse 1:2, a MUHMMAanHe JHMEH3HjC 3a
KNHHOBE BucuHe 0.5 M ¢ aykuHom y Gasm 0.8 M u
Harnbom xocune 1:2. llepactn TNPOMYCTH, KOjH NeKe y
HACHITHUMa H yCceuMma, u3B0jIe ce Oe3 KIMHORA.

KonoBo3Hy KoHCTpyKUMjy Ha neny KnnHa M HemTo Jame
paautH wTo je Mmoryhe kachmje, 36or KOHCONHlaLje
HAacHna 1 noarna.

Marepujan

Martepujan 3a u3sohewe KIHHOBa MOpa jJa oaroeapa
KBA/IMTETY MaTepHjana Koju je npornuca 3a IOHY HOCHBY
MOAOrY KONOBO3HE KOHCTPYKUMje, a Y CBEMY mnpema
Tauky 4.3 OBMX TEXHHYKMX YC/IOBA.

Hipana

M3pany wkimna obasutn y clojepuMa  meb/bHHE 0
MakcHMyM 50 um. 36ujamse matepujana no crojeBuMa y3
0GjeKTe M3BONM Ce HA MCTH HAYMH KAO 30ujamse cnoja
KONOBO3HE KOHCTPpYKUMje. Octanu MaTepujanu 36ujajy ce
Npema YCa0BMMa U3 NIPOjexTa.

3.5

Wedges along Structures

Description

Wedges along structures are constructed in order to
eliminate pavement deformations on the transition from
the embankment to the structure.

Execution of Works

Deformations along a structure result, partially, due to the
settlement of soil under the embankment, and mostly due
to the settlement (consolidation) of subsoil. In order to
make the subsoil settle as much as possible before the
construction of pavement structure, wedges shall be
constructed in one of the following ways:

e If the structure is completed before the construction
of embankment, the wedge shall be constructed at the
same time as the embankment.

° If the structure is not completed, and the
embankment is being constructed, the embankment shall
be constructed as close to the structure as possible, so that
the subsoil could consolidate as quickly as possible (See
Section 8.4.52.3)).

The size of wedge depends on the height of structure and
length of transition plate, and accordingly, its maximum
dimensions can be: height 1.5 m, length in base 2.0 m,
slope gradient 1:2, and minimum dimensions for wedges
are: height 0.5 m, length in base 0.8 m, and slope gradient
1:2. Pipe culverts placed in embankments and cuts shall
be constructed without wedges.

The pavement structure on the wedge section and
somewhat further shall be constructed as late as possible,
due to the consolidation of embankment and subsoil.

Material

The material used for wedges shall meet the quality of
material specified for the upper road base of the pavement
structure, fully in accordance with Sub-Section 4.3 of
these Technical Specifications.

Execution of Works

The wedge shall be constructed in layers, up to 50 cm
thick. The compaction of material by layers along
structures is performed in the same way as the
compaction of a layer in the pavement structure. Other
materials shall be compacted according to requirements
specified in the design.
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36

36.1.

36.1.1.

3.6.1.2.

3.6.13.

Henutusame

Henurtusarse 36ujenoctu knuna spunhe ce npeMa Ta4ykH
4.3.0BUX TEXHHUKUX YC/I0BA.

Kputepujymu 36ujenocru

Munumanua 36ujenoct cnojesa na 34BPIICHOM ClOjy je
70 MPa, a 3a cpakux 0.5 M 1y6una onaza 3a 10MPa.

Mepere

Mepeme konuuuHe no oBoj cTaguM BPUIK C€ N0 KyGHOM
MeTpy yrpabenor matepujana, npema YCIIOBHMA 33 HACHIT
H KaKO TO 0,100pH Ha/I30PHH OpraH.

[Tnahame

[Tnaha ce no YIOBOPEHO] jelMHHYHO] LieHH, Koja
YKIbyuyje HaGaBKy. TpaHcnopT u yrpahupaise MarepHjana
U CBE 3aBpIIHE PAIOBE, KA0 NPH U3PAIH HACHIA.

3amena YKIIOBEHOT HENOBOJEHO HOCHBOT TJ1a

3ameHa yK/IOIEHOT HENOBOILHO HOCHBOr Tia crnojem
NECKOBUTO-II/bYHKOBUTOT MaTepHjana

Description

YV uumy TpajHe cTabMIHOCTH Hacuna MOpa C¢ M3BPIIMTH
3amMeHa  Mmarepujana  ucnoa  Oymyher mHacunma o
NPOJEKTORAHE IyOMHE, KAaKO TO HANOKH M 0n00pH
HaJI30PHH Oprax.

Marepujanu

Marepujan Mopa omroeapatH uamensm u HUCITYHUTH
3axtese nare y CPTIC ¥.51.018; B.58.004 u 5.58§.044.

Hspohewe pagora

Hckon wmarepujana TPAHCIOPT HCTOr BpIIH  CE
MAUIMHCKUM MYTEM W TPaHCIOpPTYje y 3a To onpeheny
AenoHujy. Ilocne u3BpmeHOr Hckoma NpHCTYNna ce
nocrasbawy reorexctuna JIMO 300 wua NIAHHpaHy
TNIOBPIIMHY MCKONA & 3aTHM MCOYHABa [ECKOBMTO-
I/BYHKOBHTHM MaTepHjaioM 10 KOTe TepeHa.

355

3.5.6.

3.6.

3.6.1.

3.6.1.1.

3.6.1.2,

3.6.13,

Testing

The testing of wedge compaction shall be performed as
specified in Sub-Section 4.3. of these Technical
Specifications.

Compaction Criteria

A minimum compaction of layers on the finished layer is
70 MPa, and at every 0.5 m of depth, it falls by 10MIla.

Measurement

The measurement of quantities under this item shall be
performed per cubic metres of incorporated materials,
according to specifications for embankments and as
approved by the Engineer.

Payment

The payment is made at the contracted unit price that
includes the procurement, transport, and incorporation of
materials, and all finishing works, as for the construction
of embankments,

Replacement of Removed Soil of Insufficient
Bearing Capacity

Replacement of removed soil of Insufficient Bearing
Capacity with a layer of Sandy-Gravelly Material

Description

For the permanent stability of embankment, the material
below the future embankment shall be replaced to the
designed depth and as directed and approved by the
Engineer.

Materials

Material shall be in compliance with the intended use and
meet the requirements set in SRPS U.B1.018; B.B8.004,
and B.B8.044.

Execution of Works

The excavation and transport of material shall be
performed mechanically, and transported to a specifically
designated stockpile. After the completed excavation, LIO
300 geotextile shall be placed over the levelled surface of
excavation, and backfilled with sandy-gravelly material to
the ground level.
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3.6.1.4.

3.6.2.

3621

3622,

Ilo noctuzawy BucHHe Tepena yrpahyje ce 3aBpmun cioj
O MaTepujana HCTOr KeanuTera aetmuHe 0.40-0.50 (
npema npojexty ). Jame ce panosm Ha H3paaM Hacuna
H3BOJIE O/l IPOJEKTOBAHMX MaTepHjana.

Osaj aeo Hacuna ce H3BOAM y cnojy oa 0.50 m' 6es
NIPUCYCTBA BOJE Y MCKOMUMA (YKOJIMKO j& MCTa TIPUCYTHA
MOpa Ce YKIOHHTH).

30ujame ce Bpmy 1o mMocTH3ALA MOIYNA CTHIIJBMBOCT
M=75 MPa

Mepemse 1 nnahawme

Panosn ce mMepe y M 1 kaxo To 0/106pH HAT30PHH OpraH.
Y ueHy panoBa yiiasu LpIUbeise BOIE M3 UCKOMA 3a BpeMe
yrpahuBawa, uaGaBka, TpaHCHOPT M yrpahuBame
MECKOBHTOT ULBYHKA, IUIAHHPAWE 3aBPIUHOI CNoja M
NpUNpema 3a nocTassbame "Tenuxa”.

Habaeka u noctaBmame reoTekcriia nocebHo ce
obpauynasa M nmaha ce mo M’ M kako TO onodpu
HAT30PHH OpraH

Hckon marepujana, tpancnopr jo IEMnoHUje H ypeheme
fenonnje ofpauyHaa ce Kao HCKON y IHPOKOM OTKOMY.

H3pana Tenuxa ol NecKOBUTO-IIbYHKOBHTHX Marepujana
Onuc

Ha neny tpace rie je nasnaveno panu ce cnoj oa mbYHKA
~TETIHX,

Ha geny Ttpace rae je usspmena samena HemoBobHO
HOCHBOI T/a  TeNMX CE MOCTaB/ba JMPEKTHO Ha
NECKOBHTO IWBYHKOBMT MaTepHjan KojHM je H3BplIeHa
3amMeHa.

Ha neny Tpace rae uuje msppiuena samena cna6o Hocusor
T3, a IIe je TO Ha3HA4EeHO y MpPOjeKTy, Mocle CKUaakba
Xymyca noctaeiba ce JIMO nnactuka tun JIMO 300 u
MPEKO HE MOCTaB/ba CE W/bYHYAHU TEMUX, AeB/LHHE MO
TNPOJEKTY, NPEKO KOra ce Jasbe Pajiy HACHII.

Marepujann

Matepujan mopa omropapatH uameHu u HCITYHHUTH
3axtese nare y CPIIC V.51.018; 5.58.004 u 5.58.044.

3.6.1.4.

3.6.2.

3621,

36.22.

After reaching the ground level, a finishing layer shall be
placed using the material of the same quality, 0.40-0.50
em thick (as per the design). Further works on the
construction of embankment shall be executed using
designed materials. .

This section of embankment shall be constructed in a
layer of 0.50 m of length, free from the presence of water
in excavations (if present, it shall be removed).

Compaction shall be performed until reaching the
modulus of compressibility M=75 MPa.

Measurement and Payment

The works are measured in m’® and as approved by the
Engineer. The price of works includes the pumping of
water from excavation during the placement, the
procurement, transport and placement of sandy gravel, the
levelling of finishing layer, and the preparation for
"carpeting".

The procurement and placement of geotextile shall be
calculated extra and paid per m.and as approved by the
Engineer.

The excavation of material, transport to stockpile, and
levelling of stockpile shall be calculated as for bulk
excavation.

Construction of Carpet from Sandy-Gravelly Materials
Description

On the road route section where specified so, a layer of
gravel — carpet shall be constructed.

On the road route section where soil of insufficient
bearing capacity was replaced, the carpet shall be placed
directly on the replaced sandy-gravelly material.

On the road route section where soil of insufficient
bearing capacity was not replaced, and where specified so
in the design, after stripping the topsoil, LIO plastics, LIO
300 type, shall be placed and topped with a gravel carpet,
thickness as per the design, over which the embankment
is constructed.

Materials
The material shall be in compliance with the intended

purpose and meet the requirements set in SRPS
U.B1.018; B.B8.004, and B.B8.044.
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3624,

3.7.
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3.7.3.

H3poheme panosa

HMckon  Xymyca BpM  ce  MalIHHCKMM nyTeM  u
TPaHcropTyje y 3a To oapebheny nenouujy. Ilocne
M3BPUICHOr  MCKONA  OPHUCTYNIA  CE  [OCTABIbakhY
reotekcTuna JIMO 300 na nnaunpany nospumny nekona
4 3aTHM C€ NPHUCTYNA H3PaaH TENHXa OJ II/BYHKOBHTOT
Marepujana. Jle6mune cioja nedunncana je npojexktom u
NONpeyHUM npodHnuma.

30ujame ce BpmH 10 nocTU3ama MOZYNA CTHII/EHBOCT
M=75 MPa.

Mepeme 1 nnahame

Pajiosn ce mMepe y M° M Kako To 0400pH HAT30pHK OpraH,
Y ueny je ypauymar cas pan ua H3pagM Tenuxa
yby4yjyhu HaGasky, TpaHcnopt u yrpahisarse.

3a pan ma ckumamy xymyca, TPAHCIIOPTY MCTOT Y
NENOHH]Y M ypeliere aenoxuje paxu tauka 3.1,

Hupenauuja tepena
Onuc

Papu Gomer oasommasama Oyayher osenemwabama
NoTpedHO je W3BPIUMTH HUBENaLujy TepeHa. Kako je y
NUTalky NlenuMu4HO Kopiwnhen u gedopmucan Tepen
HUBENAUH]Y HM3BPIIMTH HCKONOM M HHBEIHCAMEM 10
myOUHE O/ IM, IPH TOM 3aTBOPHTH EREHTYANHE MYKOTHHE
W NOBPUIMHY HCONAHMpAaTH [a CByAa uma Harube (na
HEMa JlenpecHja) Kako OH ce BpIIMIO IITO eukacuuje
OIBOIHABAHE.

CBM  panosu  HuBenHcama MOMTEHKY  NPETXOMHO]
HHCMCKLMJH, CariacHoCTH M 0m0BpeHy Ha30pHOT
oprauxa.

Marepujanu

3a HMBenaumjy ce Kopucte MaTepHjany KOjH Cy NPHCYTHH
Ha JoKauuju, ckuaajyhn Bumkoee u npedauyjyhn ncre ¥
Zenpecuje.

Hzeohene pagora

Panosu ce 3Bojie MAHHCKK 1 NNAHNPaILE H3BPLIMTH 10
npojektoBaHux kota. [lenpecnje koje CY MOMyH:eHe
CabuTH NpenackoM cpe/icTasa Koja ce KOPHCTeE 32 HCKOTE,

3.6.23.

3624

3.7.

: 5 8

3.7.2.

3.7.3.

Execution of Works

Topsoil shall be stripped mechanically and transported to
a specifically designated stockpile. After completed
stripping, LIO 300 geotextile shall be placed on the
levelled excavation surface, and covered with a carpet
made of gravelly material. Thickness of layers is defined
in the design and on cross sections.

Compaction shall be performed until reaching the
modulus of compressibility M=75 MPa.

Measurement and Payment

The works are measured in m® and as approved by the
Engineer. The price includes all work on carpeting,
including procurement, transport, and placement.

For the work on the stripping of topsoil, its transport to a
stockpile, and the levelling of the stockpile, Sub-Section
3.1. shall apply.

Levelling of Ground
Description

For better drainage and future landscaping it is necessary
to level the ground. If it is a partially used and deformed
ground, it shall be levelled by digging and levelling to the
depth of 1 m, closing any cracks, and grading the surface
to have slopes everywhere (without any depressions) in
order to make drainage as efficient as possible.

All levelling works shall be subject to prior inspection,
agreement and approval of the Engineer.

Materials

Materials used for levelling shall be those present on the
site, by removing excess materials and transferring them
to depressions.

Execution of Works

The works shall be carried out mechanically, and the
levelling shall be performed to the designed levels. Filled
depressions shall be compacted using the same machines
as used for excavation.
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3.8
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Mepetse n nnahame

Mepewe u nmahawe ce spmu nmo M uckonaHor,
TIAHHPAHOT M MCTHM CPEACTBMMA 30MjeHOr MaTepujania,
a KaKko TO 0I00pH HaJ30pHM opraH. ¥ UeHY yiase cBH
TPOIWIKOBM  BE3aHH 33 KOMMIETHO H3Boleme oge
onepatgje.

HHctpymenTaumja 3a npaheme

Yeoa

Y 0BOM n1eny ycnoBa onucanu Cy 3aXTCBH 3a NOCTABJbaHe
H pal uHCTpymeHTauuje 3a mpahicke y Besu ca
nisohewem 3emibanmx paloBa, TaMO e TO €BEHTYAIHO
HaloKH Ha 30pHH Opras.

Heduunumje

® . Mepauu cnerama“ - ypehaju  3a Mepeme
BEPTHKATHOI IOMEPaka 3eM/bAHUX PanoBa

e . HukmuHomeTpu - ypehaju  koju  Genese

BEPTHKATHO MOMEPAE 3eM/bAHHX PAOBA MEPEEEM
Harnba CaBHT/bUBE LEBH MOCTABILEHE Y BEPTHKATHY

OymoTHHy
e llujezomerpu™ - ypehaju 3a MEPEmE  MMOPHOT
nputHcka.  Hajuemhe oTeopenn  xuapaymuukw

nujesomerap uaM ues. Meljytum, 3a KpPAaTko Bpeme
ON3MBA MOTY Jla CE KOPHCTE 3aTBOPEHM MM
TMIHJE30METPH , CTANIHE 3ampeMuHe™,

HHcTpymenTn

Hseohay mopa na mopmece Haj30pHOM OpraHy Ha
o106petbe cBe NOJIATKE 0 MEPHIM ypehajuma u nomohuoj
OMpeMH KOjy Hamepapa Ja KOPHCTH 3ajellHO ca noanuma
0 oenawheHum 100aB/bAUMMA NpPE KYNOBMHE TaKBe
onpeme.

[pepo3, pykosame u ckiauiTeme

TTpeBo3, pykoBame U cKnagumTee HHCTPYMEHTalHje ce
BpILE y CKIAMY ca 3aXxTeBuMa noGakkaua. .

Onurra npouenypa / mseoliere pagosa

[ae T0 3axTepa yroBop wnM Hajasopum oprau HaNOMH,
u3Bohau mopa na no6aru 1 noctaew HHCTPYMEHTALIM]Y 32
npaheme 3embaHuX pamoBa M 00e3beau nogatke o
kBanuduxoranom ocobmy koje the E€BHICHTHPATH M
H3BCINTABATH O PE3YNTATHMA TAKBOT Npaheiba.

3.8

381

Measurement and Payment

Measurement and payment shall be carried out per m® of
excavated, levelled, and, using the same machines,
compacted materials, and as approved by the Engineer.
The price includes all expenses related to full execution of
this operation.

Monitoring Instrumentation

Introduction

This section of the Specification describes the requirements for the
installation and operation of monitoring instrumentation related to
the construction of earthworks where this may be instructed by the
Engineer.

382

Definitions

e “Settlement gauges” - Measuring devices for vertical
displacement of earthworks

e “Inclinometers" - Devices to record horizontal
displacements  of earthworks by measuring
inclinations of a flexible tube installed inside a
vertical borehole

® “Piezometers” - Pore-pressure measuring  devices,
Most commonly the open hydraulic piezometer or
standpipe. However for a short response time, closed
or “constant volume” piezometers can be used.

Instruments

The Contractor shall provide for approval of the Engineer
full details of the measuring devices and ancillary
equipment that he intends to use together with details of
authorised suppliers prior to the purchase of such
equipment.

Transport, handling and storage

Transport, handling and storage of instrumentation
equipment shall be carried out in accordance with the
supplier's requirements.

General Execution/ Construction of the Work

Where required by the Contract or instructed by the
Engineer, the Contractor shall supply and install
earthworks monitoring instrumentation and shall provide
details of the qualified staff who will record and report
the results of such monitoring,
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HU3mohau mopa ma nonmece HAaI30pHOM OpraHy Ha
0100petse MporpaM 1 JeTabie NPeUIore 3a HOCTABIbAILE
HHCTPYMEHATA, OYMTABAE W TMEPHOINYHO NPOBEPABAILE
TAYHOCTH ONPEME HAjMame JBE HE/le/be MpPE HEro Mo
MPEVIOKH  OTTOMHILAE  PAjioBa, OCHM  YKOJIMKO je
Apyrauuje npeasubieHo yrosopowm.

llpeanor wu3pohaua mopa na YK/BYHUYjE KOMIMIETHE
NOAATKEe O THIY HMHCTPYMEHTa, METOJAM M ONpeMH 34
TOCTaB/baME, KA0 M MIAHOBE H NPECEKe KOjH MOKasyjy
FEOMETPHJCKH KOOPMHHCAH MONosKaj HHCTpYMEHTallHje.

Hzeohau mopa nia o6esbenm na cee GymoTune KOje CIIysKe
38 HHCTPYMEHTE OyAy HHCTE OJ1 HEBE3AHHX Mmarepujana
flpe MOCTaB/barba TAKBHX WHCTPYMEHATa M 10K Ce Ty
Hajaze.

Tokom nocramarma HHCTpyMeHATa u3soliau Mopa na
00e3benu na TakBM pagoBM He H3330BY wWTeTY Ha Beh
H3BCICHUM panoBuMa. Yxonuko aolie mo owrehema
u3BOhau MOpa fJa MOAHECE HAA30PHOM OpraHy Ha
on06perbe CBOj NPE/UIOT 3a caHALMOHE pajioBe,

Ipuctyn 3a npaheme

M3sohau mopa sa obesbemn noroaan NPHCTYIT
HHCTPYMEHTHMA 33 0c00/be Koje Bpinn npaheme y ceakom
TPEHYTKY.

3awTuTa HHCTpyMeHaTa

ITo noctaesbaiky HHCTpymMeHata ussohiau Mopa 1a m3sene
CBOjE PajloBe TAKO [1a MHCTPYMEHTH He Oyay owrrehienn.

HHcTpymentaumja winm Sywotuue 3a mephe ypehaje vy
HHMa Mopajy na Oyay samrtuhenn y3 nomoh 3 ApBeHa
kouuha ammensuja 100mm x 100MM, nocrassbena y
obnuky Tpoyrna, 1.8 M AyxuHe, npuuspmheHa y
GeToHCcKH Temess HajMame 300 MM nybuue, opapbane Ha
upeene u Gene wrpadre unu cnuuno. Mseoljay MOpa j1a
3ameHn owrrehene win wenocrajyhe kounhe uyuM mete
YOUH,

H3pewTarame pesyirara

M3pohau mopa na ofesdeam komnneran H3BETa] O
HUHCTpYMEHTaNHOM npafiely jeaHOM  MeceuHo wiu
Jpyrauuje Kako je To npeasuheso YrOBOPOM HJIH 3axTeBa
HAI30PHH OpraH.

Taj wnssewraj mopa ma ymyuyje, usmelly ocranor,
cnenehe:
1) noparke o oco6iby 3amyseHOM 3a Oenexerse

2) onuc nokauuje HHCTpYMEHTALH]E 3ajeaHo ca
nparehum niaHoBMMa 1 npeceuuMa,

3.8.7

3838

The Contractor shall submit a programme and detailed
proposals for installation of the instruments, the taking of
readings and the periodic checking of the equipment for
accuracy, for the approval of the Engineer not less than
two weeks before he proposes to commence the work,
unless otherwise stated in the Contract.

The Contractor's proposal shall include full details of the
types of instrumentation, method and equipment for
installation and plans and sections showing the
geometrically coordinated locations of instrumentation.

The Contractor shall ensure that any boreholes used to
house instruments shall be kept free of any loose material
before and while such instruments are placed.

During the installation of instruments the Contractor shall
ensure that such work does not damage the completed
works. Should damage occur the Contractor shall submit
his proposals for remedial works to the Engineer for
approval

Access for Monitoring

The Contractor shall provide suitable access to
instruments for monitoring staff at all times,

Protection of Instruments

Following the installation of instruments the Contractor
shall carry out his works in such a way that instruments
are not damaged.

Instrumentation and/or boreholes with measuring devices
inside them, shall be protected by three 100mmx100mm
wooden stakes, arranged as a triangle, 1.8m long,
embedded in concrete footings at least 300mm deep,
strip-painted in red and white, or any similar
arrangement. The Contractor shall replace damage or
missing stakes as soon as these are identified.

Reporting results

The Contractor shall provide a full report  of
instrumentation monitoring once a month or as otherwise
required by the Contract or by the Engineer.

The report shall include but not be limited to the
following:

1) Details of the recording staff

2) Description of the location of instrumentation
together with supporting plans and sections.
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3) nmarym, Bpeme H BpeMmeHcke YCJIOBE Kajla Cy BplueHa
OUHTABAA

4) cTame MepHe onpeme aKo je omrrehena, yspox
owreherma

5) youene nozatke ca Mepaua cierama, HHK/THHOMETpa
HIIK MIHje3oMeTpa.

Kanu6pauuja naetpymenara

Kana npeu nyt 6yay TMOCTAaB/LEHH, HHCTPYMEHTH Tpeba
ha Oymy xanubpucann W osepenu vy cknamy ca
npenopykaMa no6askaya ¥ u3Bohay mopa ja npujasu
PE3YITaTe HA30PHOM OpraHy,

H3pohau mopa na oBasm KOMIIETHY KanuOpauujy M
OBCPY CBHX MHCIpyMeHaTa Koju Oymy nogath mmm
3aMeCHH ToKOM npafiema W 1a pesynrare npHjaBu
HA/30PHOM Oprauy.

Mspohay mopa ga oGasma MEPHOIUYHY  MpOBEpY
TAYHOCTH MHCTPYMEHATA, KAKO je HABEJEHO Y HErOBOM
ZIOTOBOPEHOM MpOrpamy.

Mepeme 1 nnahame

HaGaeka, mocrasmarse, ynotpeda u  oapikapare
MHCTAnauMja 3a npaheme Bpuwhe ce wa OCHOBY
onroeapajyiux nosuimja npeamepa u TpeapayyHa WM
KaKo Jpyrauuje OMNY4M Hal30PHM OpraH y cKnaay ca
YrOBOPOM.

3.8.10

3) Date, time and weather conditions when the readings
were taken.

4)  Condition of the measuring equipment and if
damaged reasons for damage.

5) Observed data from the settlement gauge,
inclinometer or piezometer.

3.89  Calibration of Instruments

When first installed, the instruments shall be calibrated
and validated in accordance with the supplier's
recommendations and the Contractor shall report the
results to the Engineer.

The Contractor shall carry out full calibration and
validation of any instrumentation added or replaced
during monitoring and shall report the results to the
Engineer.

The Contractor shall carry out periodical checks on the
accuracy of the instruments as stated in his agreed
programme.

Measurement and Payment

The supply, installation, operation and maintenance of the
Monitoring Installations shall be based on the related
items in the Bills of Quantities or as otherwise determined
by the Engineer in accordance with the Contract.
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4.1.
4.1.1.
4.1.2.
4.1.3.
413.1.
4.132.

JpeHnpare 1 oOBOMbaBaLE TPYIa nyTa

O6um u cagpxaj panosa

HpeHupame u onponmaBame TPYma mnyra M3BOmM ce
fpeMa aeTalbuMa M3 [MaBHOI MPOjEKTa M YNYTCTBHMA
HaJ30PHOT oprada, a ofyxsaTa u3pamy:

° KOMIUIETHUX JPEHAKHUX CHCTEMA, €A M3BOJOM BaH
Tpyna nyra;

° KaHa.'IH3ﬂIU'!je 33 OJIBOIHABAE YCEKA M 3aCEKA;

®  japkosa (oBpaheno y Tau. 3.12.);
e  purona (o6paheHo y Tau, 4.10.);

¢ ypehemwe nssopa soze (oBpaheno y tau. 3.14.).

Marepujan

CBu ynotpedmsenn Matepujanu Mopajy oaroeapatu JVC-
¥, OOHOCHO oAroBapajyhum 3axTeBHMa MOjeAHHHX TAYKH
OBHX YCNIOBA. 3aBMCHO O]l BpCTE MaTepujana, Te je
u3BOhay mykaH Ja ynoTpeGIbMBOCT Marephjana Jokake
NPETXO/IHHM  MCIWTHBAaKWMA KOje MOpa jla MojHece
Ha30pHOM Oprany Ha oa00peme.

HsBoljewe panosa

Hckon

Hckon ce u3Bon nipema iuMeH3HjamMa JaTHM y HalpTHMa
FIaBHOT NPOJEKTa M 3aXTEBHMA HA30PHOT OPraHa.

Y MCKOM KaHaNa YKIbYUEHO je M eBEHTYANHO pasynuparse
POBOBA NOTPeGHO 32 OCHUIYpase 01 ONPOHABAMLA, KA0 H
UPIILEH:E BOJE.

HMckonann  matepujan w3  popoma KOPHCTH ce 3a
HACHIIAILE, OMHOCHO, OJIBO3H CE HA MECTO KOje 0m06pH
HAI30PHH OPraH, WITO YNa3u y LEHY MCKOMA.

[TocTapbame cioja necka

Pazacrupae  necka ma  amy  posa  (mckon
KaHAIIM3AUMOHKX LIEBH), MCIOJ JHA KOHTPONHOT OKHa,
Kao M Mcnoa OeTOHCKHMX €IEMCHaTa 3a NOBPIIHHCKY
OABOMLY W3BOAM ce y onpeheHo] aeGmubm npema
HaupTuma rnaBHor npojexra. Ilecak mopa Gurtm 6es
OPraHCKHX MaTepHja, HEMIacTHYAH i ca HajBehiuM 3pHOM
on 10 mm.

4.1.
4.1.1
4.1.2.
4.1.3,
4.1.3.1.
4.1.32.

Roadbed Drainage
Scope and Contents of works

The roadbed drainage shall be performed according to
details from the final design and Engineer’s instructions,
and includes:

*  Construction of full drainage systems including
outlets from the roadbed;

®  Construction of sewer systems for draining cuts and
cut-and-fills ;

° Construction of ditches (covered under 3. 12.);
e Construction of gutters (covered under 4.10.);

*  Regulation of water sources (covered under 3. 14.).
Materials

All used materials shall be in compliance with JUS, ie.
relevant requirements from particular Sub-Sections of
these Technical Specifications, depending on the type of
material, and the Contractor shall prove the usability of
materials with prior tests which shall be submitted for the
approval of the Engineer,

Execution of Works
Excavation

The excavation shall be carried out according to
dimensions given on drawings from the final design and
the Engineer’s instructions.

The excavation of channels also includes any strutting of
trenches needed for the protection against collapse, and
water pumping,.

Material excavated from trenches shall be used for
backfilling and/or hauled to a place approved by the
Engineer, which is included in the price of excavation
works.

Placement of Sand Layer

Spreading sand over the trench bottom (excavation of
sewers), below the bottom of inspection manhole, and
below concrete elements for surface water runoff, shall be
performed in thickness specified on drawings from the
final design. Sand shall be free from organic matter, non-
plastic, and with a maximum grain size of 10 mm,
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4.1.3.3.

4.1.34,

H3pana noanore 3a uesu

H3pana GetoHcke nojuiore HAM MOANONE O IIMHE MCHOA
M OKO LCEM H3BONM CE MpeMa NETa/bMMa JaTHM Y
HALPTHMA [MIABHOT NpojekTa, ¢ Harubuma oji Gokosa popa
npema ueen. Mapka 6etona oapeljeHa je y npojexry.

I'nuHoButi Marepujan mopa ja uma KapaKTepUCTHKE
BHCOKOMIACTUYHE [NMHE, a BI@KHOCT MaTepujana
NpuIHKoM yrpaljuBara Mopa na 6yae y rpanuuama + 2%
Ol ONTUMANHE BIDKHOCTH 10 TIPOKTOPOBOM MOCTYNKY.
I'nukosutn marepujan yrpahyje ce y cojeruMa aebibnHe
10 um, a Habuja ce 1o 36ujeHocTH 95% no [pokToposoM

MOCTYMKY.

Hoanory wsrpabusatu Tek makon mckoma uene JyAHHE
APEHAKHOr poBa W HakoH opofpewma o1  crpaHe
HA/30PHOr OpPraHa 10 BUCUHCKHM KOTAMA M Y3Iy/KHHM
HarnbuMa, Koje Mopajy OAroBapaTH npojekTOBaHUM,

[TocTar/bame LeBH

[lonarawe apeHakHuMX weBH W crnojesa, cabMpHHX M
KaHaIM3aUHOHUX LeBH 00aB/ba ce Ha ypelenoj noanosu
KOJY je MpeIXOmHO 0406pHO HAT30pHH opran. Llepu ce
NONaky TAKO Ja NEKE Yy MCTO] OCOBMHH M Haruby o
npojeKTy.

LleBn mory Owrtu OeToHcKe, miacTHuHe WM a36ect-
UECMEHTHe (canonmte). Bpera M aumeHsuja  uesm
onmpehene cy rnapxuM npojexroM. Ha aeouniu ayTo-ITyTa
KOjU je W3BaH 3alITHTHE 30He OEOrPaJCKOr BOIOBOAA
YMECTO LEBH, MOKE CE€ PajMTH Tajaya 01 OETOHCKHX
KBanepa, npema npojexty. JlpeHakue uern Mopajy GutH
nepQopupate No ropoj NONOBUHK 05HMa, 2 YKOIHKO TO
HHje ¥ CKaaay ca npeasuheHuM crannapanma, HAT30pHH
opran he Hanoskuth w3sohauy na m3Bpmm jopany
nepopaunje.

Cniojesu IpeHAKHUX LIEBH CE HE 3aHBA]y, OCHM YIHBa:A
Y okna M cn Kasamsaumode ueed chajajy  ce
CNOjHHLAMA, WK 3aTMBatbeM CTOjeBa HA HAYMH KOjH je
onpehen rnasuuM npojextom. LlerM nomaratu na Takas
HA4HH J1a Ce CNpeYH 3aMy/bHBame Behi N00KEHHX LIEBH,

Kananuzauuone uesn 3a oason u3 CabupHUX IPEeHAKHUX
LEBH, OJIHOCHO 1IaxToBa, yrpallyjy ce npema jertamuma
TJIaBHOT  npojekTa y  ofpeleHuM jauMeH3Mjama u
MOMYHUM NanoBUMa.y H3paly M3B0Aa M3 Tpyna nyra
ynasu u obaBe3Ha uspaja GeToHCKe H3TasHe riase,

YKONMKO ce OpeHamKa M3y3eTHO Mopa pajuTH Mo
NOJEIMHUM OICELMMA A HE LEIOM AYIKHHOM, Mopa ce
HHBC/ICTA 38 CBAKH OJICEK TAYHO YTBpAMTH; Takohe, TpeGa
BOAHTH  pauyHa na c¢e  fJpeHaka ykoma vy
BOJIOHETIPOIIYCTAH C/I0j LENOM Iy?KHHOM.

4,133,

4.134.

Construction of Bedding for Pipes

The construction of a bedding layer from concrete or clay,
under and around pipes shall be performed according to
details given on drawings from the final design, with
slopes from trench walls toward the pipe. The class of
concrete is specified in the design.

Clay material shall have characteristics of high-plasticity
clay, and the moisture of material during placement shall
be within the range of + 2% of optimum moisture
according to the Proctor procedure. Clay material shall be
placed in 10 cm thick layers, and compacted at 95%
using the Proctor compaction method.

The bedding shall be laid only after the excavation of
drainage trench in full length and after its approval by the
Engineer according to height levels and longitudinal
gradients that shall match the designed ones,

Pipe Laying

Drainage pipes and connections, collecting pipes, and
sewer pipes shall be laid over prepared bedding
previously approved by the Engineer. Pipes shall be laid
so that they lie on the same centreline and at the same
gradient as specified in the design.

Pipes can be made of concrete, plastics, or asbestos-
cement (“Salonite”). The type and size of pipe shall be
specified in the final design. On the motorway section out
of the protection zone of Belgrade water supply company,
instead of pipes, a French drain can be constructed from
concrete square prisms, as per the design. Drainage pipes
shall be perforated on the upper half, and if this is not in
compliance with the specified standards , the Engineer
shall instruct the Contractor to redo perforation.

The joints of drainage pipes shall not be sealed, except
inlets into manholes etc. Sewer pipes shall be joined
together with couplings, or by sealing joints in the way
specified in the final design. Pipes shall be laid so as to
prevent the accumulation of mud in already laid pipes.

Sewer pipes used to carry away the content from
collecting drainage pipes and/or shafts shall be placed
according to details from the final design in appropriate
dimensions and at appropriate longitudinal gradients. The
construction of outlets from the road bed shall necessarily
include the construction of concrete outlet end.

If the drainage, in exceptional cases, shall be constructed
in sections, not in full length, then the reference level
shall be precisely defined for each section, and it is also
necessary to ensure that the drainage system is buried in a
water-impermeable layer in its full length,
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4.1.3.5. dunrepcku marepujan 4.1.3.5. Filter material
Guntpu usHan apeHawHux uesu mpabyjy ce npemMa Filters above drainage pipes shall be constructed
AeTalbuMa U3 rnaBHOr npojekta. [paHynomerpujcku according to details from the final design. The
cacTag MaTepujana 3a (UITAp 3aBHCH 01 MaTepujana oKo granulometric composition of filter material shall depend
JApEHAKHOT POBA My CBEMY MOpa [Aa 3a/l0BO/EM on material around the drainage trench, and shall fully
KpUTEpHjyMe Koju Bpene 3a dumrapcke criojese (JYC meet criteria applicable to filtering joints (JUS U.S4.062
¥.C4.062 u Tau. 4.2. oux ycnosa). Mserohau moxe na and Sub-Section 4.2. below). The Contractor may propose
Apeanoxu . apyro peweme. Kpamurer yrpalhennx another solution as well. The quality of incorporated
MaTepHjana MOpa Na OroBapa CTAHZAPAMMA W OBHM materials shall meet standards and these Technical
TEXHHYKUM YCIIOBHMA 32 N0je/IMHe MaTepujane (uitapa. Specifications for particular filter materials.
Crojesn apenakHor ¢untpa Mopajy ce 36ujaTi naranum The drainage filter layers shall be compacted with
cpeacTeuma 3a Habujame on 70% 30ujenocTH mo lightweight compactors at 70% of the standard Proctor, in
I1pokTOpOBOM CTauaapiy, M TO Tako Aa ce He omTeTe | such a way as not to damage and displace laid drainage
HE NOMEpE MOCTAB/BEHE JIPEHAKHE [IEBH. pipes.
lojenmne  Bpcte  ApeHakHor — mMarepmjama Tpeba Particular types of drainage material shall be laid in
yrpahupati y clojeBHMa, 1O AMMeH3ujaMa onpeliennm layers, according to dimensions specified in the design.
NPOJEKTOM.
4.1.3.6. Kourponna okua 4.1.3.6. Inspection manholes
Kontponua okHa (WIaxToBM) H3BOAE C€ O TOTOBMX Inspection manholes (shafts) shall be constructed from
GeTOHCKHX e/lemMeHaTa UilH GETOHNpatbeM Ha JIMLY MecTa, finished concrete elements, or concreted in situ, according
NpeMa JIETalbUMa JJaTHM Y HALPTHMA IIaBHOT NPOjeKTa, a to details given in drawings from the final design, and the
pan obyXBata: MCKOI, OMIaTy, GeTOHHpate (MOHTaKY), work  covers: excavation, formwork, concreting
TPAaKcnopre, HaGasKky W Yrpajiby MOKIONALA H CBE Jpyre (assembling), transport, procurement and placement of
pajoBe noTpedHe 3a NoBpIIeHe Nocaa. ['0ToBM eneMenTH covers, and all other works needed to complete the job.
Tpeba Ja ce pajie ¢ NOTPEGHHM 0ABOjLIMMA MO NONOJKA]Y H The finished elements shall be fabricated with necessary
AMMEH3HjaMa, 1a ce W30erHy HakHaaHa Gymermsa, branches as per position and dimensions, in order to
avoid any subsequent boring.
YKO/HKo HakHaiHa Bymiera HacTyne, CojeBy ce Mopajy If subsequent boring occurs, the joints shall be performed
comuano ypanutH. [lemamuue, Takohe, mopajy Guti in a good quality manner. Step irons shall be installed too.
yrpahene. TeMe/bHH €NEMEHTH MOHTHKHMX OKaHa Foundation elements of prefabricated shafts shall be laid
MONaxky CE Ha MOUIONKHE OeToHe, a cnajame mojeauHuX on a concrete bedding, and separate elements shall be
€leMeHaTa BpIIM Ce Ha repo W kneb, A0k ce ocTamm fitted over ‘tongue and groove’ joints, while other Jjoints
CIOJEBH MODA]Y 3aNTHTH MATCPH]AIOM 32 3a1Batbe. may be sealed with a sealing compound.
4.13.7. Henyna 4.1.3.7. Filling

Hcnymwasame  apeHaxuux  poBoBa  HakoH u3pane
(unTapekor cnoja BpuM ce mpema oapendama npojexTa,
HaKOH oj100pera nipaljene duntapcke ucnyne on CTpaHe
HagsopHor oprama. Kamen 3a wcnyHy mopa ga Gyme
nocmjau H J1a 0AroBapa nponHcaHum YCAOBHMA H3 TAYKE
5.2.1.1.20.

JpeHakuy pos ce 3aTBapa rMHHOM WK OyceHoM, Kako Ou
CC  CIOPEYHNIOo MpoJHpame MOBPIIHHCKE BOJAC M
3aMy/bHBAILE JPEHDKHOT CHCTEMA.

After the construction of the filter layer, drainage trenches
shall be backfilled as specified in the design, after the
approval of performed filtering fill by the Engineer. Rock
used for filling shall be durable and meet the
specifications given under 5.2.1.1.20.

Drainage trenches shall be capped with clay or turfing, in
order to prevent the penetration of surface water and
accumulation of mud in the drainage system,
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4.1.3.8. H3pana rausenor uena

I'IMHeHH Yen M3BOAM ce M3HAI jpeHakKA ¥ CBEMY Npema
JleTalbuMa M3 MPOjeKTa ca 3a1aTkoM Ja oHemoryhnu yias
TNOBPUIMHCKUX Boja M omorylin ofpagy semsbmmTa y
30HM CaHauMje. M3BoaM ce 0O NOKANHHX TIHHOBHTHX
Matepujana koju ce 106po yrpabyjy (cpemme muactuune
TJIHHE.IEC M ¢i.).

Habuja ce y cnojepuma aebsmune 20-30 1M pydssum umu
MEXaHHYKHM 1yTeM 10 90 % 3anpeMHHCKE TexHHe
CaMOHHUKJIOr MaTepujana.

Henutupame

KBanuter matepujana M rotosux npomssoja 3a cae
pazoBe u3 Tauke 3.7.3. ucnuTyje ce mpema cTaHaapaumMa
M 0/ipendama OBHX TEXHHYKHX YC/I0BA.

3a MOHTaXKHe eneMeHTe, npe HHUXOBE YIOTpede, H3Bohau
je nywan na oBesbenn artecte u3 Tauke 8.3.4.1. oBux
TEXHHUKHX YC/I0BA HA/I30PHOM OPraHy Ha 00Gpeme.

MononuTtan GeTon McnuTyje ce npema yelnoBMMa Tayke 5.
OBHX TEXHHYKHX YC/IOBA.

Cpa mcnuTHBaba Mopajy GMTH u3BeneHa Ha OOTIYHO
33[10BO/bCTBO  HAI30PHOI OpraHa M CBH DE3YITATH ce
MOJIHOCE HAT30PHOM OpraHy Ha ofobpere.

Mepemwa

Hckon ce mepu y m° creapho M3BPILEHUX pajoBa.y
CAMOHHMKIIOM 3EMJBHINTY, N0 IMMEH3HjaMa M3 NpojexTa u
KaKo je To 0a00puo Haasopuu oprax. Jo koTe noarna
HCKOT CC MEPH KA0 WHPOKH OTKOIL.

Hpenaxne uesw (ckynma ca crojerrma), Hernyct (ca
M3A3HUM  [N1aBAMa), KAHATM3ALMOHE LIEBH, Tajade M
PEBH3MOHA OKHA Mepe ce y M. dunrap, wenyua npenaxe
H [JIMHEHH YeN Mepe ce M, y HaOHjeHOM cTamsy.

Hukaksa mepersa 3a 06pauyn He Bpiue ce 3a TpaHcnopre
M NpEHOCe, apMaTypy, pasynuparwa, UpriLeHhe Boae, pal
Y MOKPOM Ty, OIUIaTe, CKefle, MojUIore O/ rHHe, GeToHa
HIIH NECKA, W3paly CrojeBa LIEBH M CACTABAKA, Ojauarha,
MOKNONUE PEBU3HOHHX OKaHA W robycaeame poBoRa, jep
OBH panoBH Tpeba aa ylase y jeIMHHTHY LieHYy.

4.1.3.8.

Placement of Clay Plug

A clay plug shall be placed over the drainage system fully
in accordance with details from the design, in order to
block the penetration of surface water and enable the
treatment of land in the zone of rehabilitation. It shall be
made of local clay materials of good workability (medium
plastic clays, loess, etc.).

It shall be tamped in 20-30 cm thick layers, manually or
mechanically, to 90% of bulk density of natural original
material.

Testing

The quality of materials and finished products for all
works under 3.7.3. shall be tested according to standards
and provisions of these Technical Specifications.

For prefabricated elements, before using them, the
Contractor shall provide compliance certificates from
Sub-Section 8.3.4.1. of these Technical Specifications for
the approval of the Engineer.

Monolithic concrete shall be tested according to
requirements specified in Section 5 of these Technical
Specifications.

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

Measurement

Excavation shall be measured in m® of actually executed
works in original natural soil, according to dimensions
from the design and as approved by the Engineer.
Excavation down to the subsoil level shall be measured as
bulk excavation,

Drainage pipes (together with connections), outlets (with
outlet ends), sewer pipes, French drains, and inspection
manholes shall be measured in m', Filtering, backfilling
of drainage system and clay plugging shall be measured
in m’, in tamped condition.

No measurement for payment purposes shall be made for
the transport and haulage, reinforcement, strutting, water
pumping, work in wet soil, formwork, scaffolds, bedding
made of clay, concrete, or sand, joining of pipes and
connections, strengthening, inspection manhole covers,
trench turfing, since all these works are to be included in
the unit price.
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4.1.6. IInahame 4.16. Payment
H3BeneHn panosn nnahajy ce Mo jeAMHHYHNM HeHAMA U3 Executed works shall be paid at unit prices from the Bill
npenpauyHa 3a nojeaxHe BPCTE PajioBa M 110 MepaMa U3 of Quantities for respective types of works and according
Tauke 3.7.5. V jeanHmuny ueny ykmyuewa je uaGaska to measurements from Sub-Section 3.7.5. The unit prices
CBUX MOTPEGHMX MATepHjana, CBH TpaHCHOPTH M shall include the procurement of all necessary materials,
NPEHOCH, T¢ LENOKYNaH pajl BE3AH 3a M3IBpIICH:E all transport and haulage operations, and the entire work
onpelieHe nosuuMje paga us Tauke 3.7.3., Te u3Bohau related to the completion of a certain item of works under
HeMa TpaBa jJa 3axTeBa HHMKakBa nodaTHa mnahama. 3.7.3., and the Contractor shall have no right to claim any
Pagosn koju ce e mepe oGyxsahenn CY YTOBOPEHHM extra payment. Works that are not measured shall be
JjeanHuunum ueHama u ue nnahajy ce noce6Ho. included in contracted unit prices and shall not be paid
extra.
4.1.7.  Beprukanun usynuauu apeHosn 920 um 4.1.7.  Vertical Gravel Drains 320 cm
4.1.7.1. Onuc 4.1.7.1. Description
Y umby yOp3aHe KOHCONMAALMIE HA MECTHMA TIE ce He In order to speed up consolidation at places where soil is
BpIIK 3aMCHa Tna npeasuliena je u3pana BepTHKANHMX not to be replaced, vertical gravel drains — gravel piles are
UBYHHAHUX JIPEHOBA - WBYHYAHH IIMIOBH 10 AyOHHE foreseen for construction to a depth indicated on cross
NPHKA3aHE ¥ NONPEYHHM NPOPHINMA. sections.
4.1.7.2. Marepujanu 4.1.7.2. Materials
Marepujanu  mopajy  oaroeaparu CTaHzapauMa 3a Materials shall meet the standards for building materials
rpahesnncke Matepujane ose Bpcre a mpema JVC of the kind, according to JUS U.B1.018: B.B8.004, and
¥.E51.018; 5.58.004 u 5.58.044. B.B8.044.
4.1.7.3. H3poheme panosa 4.1.7.3. Execution of Works
Beprukanun apexosu ce mssoje noMoRy konone @200 Vertical drains shall be constructed using a @200 mm
MM H Maba oA 350 Kr koju maja ca BHcHHE OfL 6 M. tubing and a 350 kg drop hammer dropped from the
Kosona ce nocraeu y Beprukamum nonoxaj u y H:0j Y JIHY height of 6 m. The tubing shall be placed in a vertical
(opmupa nakum HabHjamem HUbyHYaHK uen. [Toce Tora position with a gravel plug formed in it at its bottom end
ce yaapameMm y (opMHMpaH Hen YTMCKyje KOTOHA - by light tamping. After that, the tubing — steel pipe, is
HEMMUHA LeB 10 notpebHe aybuHe. 3atuM ce M3buja uen hammered down through the formed plug to reach the
MCTHM Ma/beM u3B/Iavehu KONOHY Y BHC, CHMA C& MUBYHAK required depth. Then the plug is forced out with the same
Y LeB, 30Hja M Jame KoHcTaHTHO Banchu ues. Kommumuna hammer, while pulling out the tubing, putting gravel into
W/BYHKA j& NPOMEHILHBA 3aBHCHO O FE0JIOMKHX YCI0Ra the tubing, tamping it, while constantly pulling out the
H HAJMAe M3HOCH KONMKO WIUBYHKA Y 30HjeHoM CTamy tubing. The quantity of gravel is variable, depending on
CTaje y NPeYHHK LECBH. geological conditions, and amounts to at least that much
gravel as may fit into the tubing in compacted condition,
VKOIMKO ¢e paje nnacTHuHu JIPEHOBM OHOa H3rohau If plastic drains are envisaged, the Contractor shall
NPEIKE TEXHOMOTH]Y M ONPEMY HA KOjy CArlacHOCT recommend the technology and equipment that shall be
Aaje HaI30pHH OpraH. subject to approval by the Engineer.
M3pohay Moxe NpeIoAUTH M APYrH HauMH u3Bohera The Contractor may also recommend another way to
BEPTHKATHUX [PEHOBA Y rPaHMIAMA YrOBOpEHe LEHEe W construct vertical drains within the contract price limits,
CXO[IHO 02100petbY NPOjeKTANTA W HA/30PHOT OpraHa, and subject to the Designer’s and Engineer’s approval.
4.1.7.4. Mepeme u nnahame 4.1.7.4. Measurement and Payment

Mepeibe 1 nnahawe spun ce y m' ussenenux JIPEHOBA,
Kako T0 0100pH HamsopHu oprad. Y LeHy ynase cpe
panHe onepaudje, TPOLIKOBH ONpeMe M Habapke M
TPAHCIOPTH MaTepHjana noTpeGHUX 3a M3BpIICHE OBE
Nno3uLuje.

Measurement and payment shall be made in m' of
constructed drains as approved by the Engineer. The price
shall include all work operations, costs of equipment, and
procurement and transport of materials needed to
complete this item of works.
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4.2,

42.1.

423.

423.1.

dunrepcku crnojesu
Onuc

Osaj pan oOyxpara HaGaeky M yrpaljupame KameHOr
OJHOCHO IBYHKOBHTOr Marcpujana 3a  (uiarepcke
cnojese KkOju ce yrpabyjy M3a nNOTNOPHHX 3M70BRA,
JpeH@KAMa HA MecTMMa ojpelieHuM npojektom kao M y
KOHCTPYKUMjM nelnauke crase. MecTo yrpaljuearsa
thuntepekor cnoja u noTpeban rpaHyIOMETPHICKH cacTas
onpelyje Haa30pPHK OpraH npema NPOjEKTY, & HA OCHOBY
TPaHyJIOMETPHJCKOT CACTaBa MaTepHjalia y TEME/BHOM
Y.

YUnrae pam Mopa Outu u3BegeM y CKmaxy ca OBHMM
TEXHUYKHM YCIOBMMA Wy JuMeH3djama ojpehenum
MpPOjEKTOM.

[Mpumersenn nponucu

° CPIIC B.B0.001 - npupoaHM arperatr M KameH;
Y3UMamE Y30pKa

e CPIIC B.B8.038 -
cacTojaka y arperary

onpehuBake  MY/LEBHTHX

e CPIIC b5B8.039 - npubmmwkHo oapehusame
3aral)eHOCTH OpPraHCKMM MatepHjaiuma

° CPIIC E.B8.040 - uwcnuruBame necka 3arahenor
OpPraHCKHM MaTepujama

e  CPIIC V.51.018 - onpelhjuBame rpaHytoMeTpHjckor
cacraBa

e CPIIC VY1046 - onpehusame
CTHII/BMBOCTH MCTO/IOM KPYIHKHE IJ10Ue

Mogyna

e CPIC V.C4.062 - mspana duarepckor crnoja usa
3MO0Ba

Marepujanu

3a dunrepcke cnojese ynoTpeGibHBM CY NPBEHCTBEHO
MPHPOIHH  MECKOBHTO-LUBYHKOBHTH, TECKOBHTH WIH
Apob/bEeHH MATEPH]alH.

¥ cnyuajy ynotpeGe npyrux marepujana, ussohau mopa
NPHNOKHTH HA30PHOM OPraHy aTect o YIoTped/sUBOCTH
TAKBOT MaTepujana 3a GuiTepcke cojese u Mopa 106HTH
HErOBY MHCMEHY CariacHoCT.

[eckoruTO-BYHKOBUTH MaTepHjan

Osaj wmartepujan Moxke OMTH cacTaB/beH o0 3pHa
LI/BYHKA.MECKA U HCITYHE Y TAKBOM OJHOCY /13 CY,3aBHCHO
Ol TPaHYNOMETPHjCKOI  cacTapa MaTepHjaia Tina
MCIYH:EHH 3aXTeBU U3 Tayke 4.2.4. 0BMX yCII0Ba.

4.2,

4.2.3.

4231

Filter layers

Description

This work shall include the procurement and placement of
rock or gravel material for filter layers that are built
behind retaining walls, for drainage in places specified in
the design, and for the construction of footways. The
place of construction of filter layers and a required
granulometric composition shall be defined by the
Engineer as per the design, based on the granulometric
composition of material in foundation soil.

The entire work shall be executed in accordance with
these Technical Specifications and dimensions indicated
in the design.

Applicable Regulations
*  SRPS B.B0.001 — Natural aggregate and rock:
sampling

e SRPS B.B8.038 -
ingredients in aggregate

Determination of muddy

° SRPS B.B8.039 — Approximate determination of
contamination with organic materials

e SRPS B.B8.040 — Testing of sand contaminated
with organic matter

e  SRPS U.B1.018 — Determination of granulometric
composition

e SRPS U.B1.046 — Determination of the modulus of
compressibility applying the round plate-bearing
method

®  SRPS U.84.062 — Construction of filter layers
behind walls

Materials

The primary choice for filter layers are natural sandy-
gravelly, sandy, or crushed materials,

If using other materials, the Contractor shall submit to the
Engineer a compliance certificate on the usability of such
material for filter layers, and shall obtain the Engineer’s
approval in writing.

Sandy-Gravelly Material

This material may be composed of grains of gravel, sand,
and filler material in such ratio that, depending on the
granulometric composition of soil material, the
requirements  from  Sub-Section 424 of these
Specifications are met.
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4.2.3.2. Mewauu marepujan

4.24.

Mewmanu Matepujan cacToju ce o1 3pHA MLBYHYAHOT WK
APOGBLEHOr KaMEHOI MaTepHjana,kojH ce o notpetu
MOZE N0JATH NPHPOIHOM MaTepHjany Kako 6M ce n06mo
noTpeGaH rpaHyJIOMETPHjCKH CaCTaB Mpema Tauku 4.2 4.
0BUX yecnosa. Melawe Mmatepujana moxe ce 0OaBMTH
NPHIMKOM Cejarka, apof/kewa WIH Ha Tpa/IMITHINTY,
3aBHCHO 071 u300pa u3Bolaua.

Ksanuter matepujana

Marepujanu 3a guitepcke crojese Mopajy emymapat
cinenehe 3axrese:

. HE CME CanpiKapaTH OpraHcke npHMece

. TPaHYNOMETPH]CKH CacTaB (HITEPCKOr MaTepHjaia
MOpa 3a10BoJbasaTyh cneiehe kpuTepujyme:

® Ds%, Dso’ 1 Dss” senuumme 3pPHa OYHTaHE Y
AWjarpaMy  rpaHyJIOMETPMjCKOr  cacTaea
untepckor Matepujana rae nponas Kpo3
cuTa H3HocH 15% onnocko 50% o ykynne
Mace.

e Dis', Dso' m Dys' Benmunne spua ounrane y
MjarpaMy rpaHyJOMETPHjCKOr  cacTana
TEME/LHOr T/a [je mnpofa3 Kpo3 cHTa
nusHocn 15%, 50% opwocuo 85% on
VKYTIHE Mace,

e maxd, Hajsehu 0TBOp Ha
nepdopaunji ApeHAKHE LEeRH

5. T'panynomerpujcka JIHHH]jA thuirepekor
MaTepujana Mopa 6UTH NpuONMKHO Napaienna
TPaHYNOMETPH]CKO] IMHH]H TEMEJLHOT TIIa.

6. Koa seprakanuux duntepa rpanynometpujcku
CacTaB Marepujana Mopa OMTH CACTAaBJbEH M3
Jemre  ¢pakumje  koja mopa oarosapatu
CpeaMHH y Kojy ce yrpaljyje. IlImyHkoBuTa
Matephjan 3a (uiTepCKe ClojeBe Mopa ce npe
ynotpebe HCMHTATH nMpeMa 3axTEBHMa OBMX
TEXHUYKHX YCIOBA M TO 32 CBAKM Marepujan
HajMakbE HA TPH Y30pKa.

Csa ucnuTuBama Mopajy GMTH M3BedeHa Ha NOTIYHO
3a/10BO/bCTBO  HAA3OPHOr OPTaHa M CBM pPe3ynTaTh ce
NOJHOCE HAT30PHOM OpraHy Ha oo0peise,

4.2.3.2. Mixed Material

424

The mixed material shall be composed of grains of
gravelly or crushed stone material that may be added, if
needed, to natural material in order to obtain the
granulometric composition as specified in Sub-Section
4.2.4. of these Specifications. The materials may be
mixed during sieving, crushing, or on the site, as chosen
by the Contractor.

Quality of Materials
The materials for filter layers shall meet the following
requirements:

¢ Not to contain any organic impurities

° The granulometric composition of filter material
shall meet the following criteria:

Disf/ Dsst <5
Djor."r Dsut <25
Dis'/ D5t =5
Dys'/ max d,

LD =

° Dis’, Dsof, and Dys® are the sizes of grains
read from the grain size distribution chart
for filter material, where the passability
through sieve is 15% and/or 50% of the
total mass.

° Dis', Dso', and Dss* are the sizes of grains
read from the grain size distribution chart
for foundation soil, where the passability
through sieve is 15%, 50%, and 85%
respectively, of the total mass.

e max dp is the largest aperture on the
perforated part of drainage pipe

5. The granulometric line for filter material shall
be approximately parallel to the granulometric
line for foundation soil.

6. For vertical filters, the granulometric
composition of material shall be composed of
one fraction that shall match the medium into
which the material is to be placed. Gravelly
material for filter layers shall be tested, before
use, according to the requirements set in these
Technical Specifications, on at least three
samples for each material.

All tests shall be completed to the full satisfaction of the
Engineer and all test results shall be submitted for the
approval of the Engineer.
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4.2.5.

4251,

4252

Hspana

H3sopuinTa Matepujana

MecTo 13 kojer hie ce noGMjaTH Matepujan 3a durTEpCKH
cnoj m3sohay  Mmopa npe mnoueTka  eKcnoaraumje
NPUJABHTH HAI30PHOM OpraHy, MpeoyuuTH My NoTpebHa
HCMIUTHBaka M O Hera . JoOMTH  carjacHOCT 3a
kopuihewe. TlozajMumime Matepujana W KaMeHOIOMH
Mopajy npemxoaso Guth oummbienn Ha oaroeapajyhn
HA4HH.

36ujame MaTepHjana

4.2.5.2.1. U3pana duntepexor ¢oja nemwaykmx crasa

[lpe npucrynama mspaam crnoja uucrohe notpebuo je
M3BPIIMTH (PMHO MIAHMpake MOCTE/BHLE MpeMa KoTama
H3 nonpeyHux npodmna ca tausomhy oa lum, kao u
3aBPIIHO  Babathe  MCMNAHHpaHe TMOBPIUIMHE [0
NOCTH3aMba 3aXTCBAHE 30MjEHOCTH MO MPOJEKTY H OBHM
TEXHHYKHM YCIIOBHMA.

Ha npunpemmeny nocTemsuiy,npeaxoaHo oaodpeny on
CTpaHe HAaOIOPHOI OpraHa, H3BPIIMTH pPazacTHpare
MECKOBHTO-LBYHKOBHTOI MaTepujana y ciojy notpedHe
nebmuue. Cabujame pasacTpror MarepHjana BpIIHTH
oarosapajyiuM CpeacTBMMa 10 NOCTH3ama 3axTeBaHe
30MjeHOCTH.

M3spmenu cnoj uuctolie ofpkaBath y NpojeKTOBAHOM
npobuny u norpefHO] 30MjeHOCTH CBe 10 MOYeTKa
H3BpIUEHA HAPEHOT Clloja.

42,522, 36ujame MaTeprjana y ocTanum (pHITEpCKHM clojeRHMa

4253,

ITo 3aBplieHoM HacHnamy CBAKOr cloja MaTepHjana mopa
ce M3BPWMTH Npodunucame a 3aTuM 30Hjale Y NyHO]
wHpUHKU oaroeapajyhinm cpenctsuma 3a 30ujame,

Csa mecta HefocTynHa 30Mjaty BabkOM Mopajy ce
cabuTH ApYruM cpeicTBUMa 3a 30Hjame.

YnotpebeuBocT cpeactasa 3a 30Mjame M TEXHOMOLIKH
NOCTYNak MOpajy ce Mpeaxo/HO HCHMTATH HA OINHTHOM
NOMMIOHY M pe3y/TaTe A0CTABMTH HAI30PHOM OpraHy Ha
MHCMEHY CariacHoCT.

KonTpona xeanutera

Ha nouetky yrpahueama notpe6no je aa ce KoHTpommIE
IPaHYJIOMETPHJCKM cacTae (MATEpPCKOr MaTepujana H
TeMEJbHOT T/1a,

425,

42.5.1.

42.5.2.

Procedure

Source of Materials

The Contractor shall notify the Engineer of any place
from which the material for filter layer is to be obtained,
inform him about necessary tests, and obtain approval
from the Engineer to use the place. Borrow pits and
quarries shall be first cleared in a proper way.

Compaction of Materials

4.2.5.2.1. Construction of Filter layer for Footways

Before setting to construct a blanket course, it is
necessary to perform a fine grading of the subgrade
according to height levels indicated on cross sections with
the accuracy of 1 cm, and final rolling of the graded
surface to reach the required compaction as per the design
and these Technical Specifications.

The prepared subgrade, previously approved by the
Engineer, shall be covered with a layer of sandy-gravelly
material of required thickness. The spread material shall
be compacted using appropriate equipment to the
required compaction.

The constructed blanket course shall be maintained
within the designed profile and with required compaction
until the commencement of work on the next layer.

4.2.5.2.2. Compaction of Material in Other Filter layers

4253,

After finished spreading of each layer of material it is
necessary to grade it and then compact it in full width
using appropriate equipment for compaction.

All places inaccessible for compaction with a roller shall
be compacted with other equipment for compaction.

The usability of equipment for compaction and the
technological procedure shall be previously tested on a
trial area, and the results shall be submitted to the
Engineer for his written approval,

Quality Control

At the beginning of placement of filter material, it is
necessary to check its granulometric composition and the
granulometric composition of foundation soil.
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42.6.

4.3.

4.3.1,

Y3opke ysumatn Ha majmMame S50 M duitepckor
marepujana, a obaBe3Ho 3a CBAKH W3ABOjEH OGjekar Oe3
0031pa Ha KonuuuHY QUITEpCKOr MaTepHjana. YKOJIMKO
Aonasu 1o Behux ojcTynama y pesynTaTHMa Ham30pHHM
opran moje mnosehatH Opoj McnMTHBama Ha Teper
u3sohaua paznoea.

30ujenoct dmnTepckor cnoja  KOHTpoIMIE ce  Ha
NOBPIIMHH, OJHOCHO KOHTPO/MIIE CE CBAKH C/0j aKo je
To moryhe. MeTosie KOHTpOne H KpUTEpHjyme yTephyje
HA/[30PHU OPraH y 3aBUCHOCTH O] YC/IOBA HA TEPEHY.

Cafujame pa3acTpror martepujana 3a nemauke crase
BPILIMTH OAroeapajyiium cpeacrenma mo nocruszama 95%
30HjeHOCTH 10 MOAMQMUMpPaHOM nabopaTopHjcKoM
nocTynky (2,75 MNm/m®).

Cra ucnUTHBAWkA MOpajy OHTM W3BeneHA Ha HOTIYHO
3a[0BO/bCTBO HAJ30PHOI OpraHa M CBM pe3y/ITATH ce
NONHOCE HAI30PHOM OpraHy Ha 0Jo0perse.

Croj u3Besen wcrion npensuliennx cranmapia mopa ce
OACTPAHMTH ¥ 3aAMEHHTH Ha TepeT u3Bolaua pasiosa.

Mepeme u nnahame

Komuuuna  yrpaleHor  duntepckor  matepujana
obpauynasa ce mo M CTBAPHO M3BPUIEHUX pajoBa Y
OKBHPY MPOjEKTa, KAKO TO 0400PH HAN3OPHH Opraw, a 3a
(unTepcke Mmatepujane newauMkHX crasa obpauyH ce
BPIWM N0 M’ H3BEIEHOT cioja npojekToBaHe aeGibHHE,
Takohe Kako To 0106pH HAI30PHH OpraH.

[nahawe ce BpIIM 110 YTOBOPEHO] jeaMHAUHO] LeHH 32 M
uu m® yrpahenor (unrrepexor marepujana. ¥ yrosopemy
LEHY Mopajy GMTH YKIbYMEHM M CBM OpYrH TPOIUKOBH Y
Be3su ca Habaskom, yrpahusamem, TpaHcrioproM W
ApyruM, Te u3sohay HaMa MpaBo A3 3aXTeBa HHKAKBE
HaKHaJe 38 KOHAUHO HIBDILICH:E PA/IoBa.

OnBonHY japKoBU

O6um 1 canpsxaj pajosa

Osro nornae/ke ofyxsata pamose 3a rpajily ONBOJAHHX
Japaka pasMuuTe M3pane, npeMa AeTALHHM HaupTHMa
NPOJEKTa, H TO:

a)  MCKOIH 33 OJIBOAHE japke,

b)  obnarame opBonHuX japaka GeToHOM,

¢)  obnarame OJBOAHMX japaka KAMCHOM OBGIOroM:
° Ha MEMYaHo] noano3m,
° Ha DETOHCKO] NOAN03H,

d)  crabunusopame oABOAHMX japaka,

e)  obnarame MOHTKHHM EIEMEHTHMA,

f)  Xymu3supame u 3aTparmuBae.

4.2.6.

4.3.

43.1.

Samples shall be taken at least at every 50 m’ of filter
material, and obligatorily for every separate structure,
regardless of the quantity of filter material. If there are
any major variations in results, the Engineer shall
increase the number of tests at the Contractor’s expense.

The compaction of filter layer shall be controlled on its
surface, i.e. every layer shall be controlled, if possible.
Control methods and criteria shall be defined by the
Engineer depending on field conditions.

The compaction of spread material for footways shall be
performed with appropriate equipment at 95%
compaction according to the modified laboratory
procedure (2.75 MNm/m?),

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.

A layer constructed below the specified standards shall be
removed and replaced at the Contractor’s expense.

Measurement and Payment

The quantity of placed filter material shall be measured
per m* of actually executed works within the project as
approved by the Engineer, and for filter materials for
footways the measurement shall be carried out per m* of
the constructed layer in designed thickness, also as
approved by the Engineer.

Payment shall be made at the contracted unit price per m*
or m* of incorporated filter material. The contracted price
shall also include all other expenses related to the
procurement, placement, transport, etc., and the
Contractor shall have no right to claim any other
compensation for the final completion of works.

Drainage Ditches

Scope and Contents of Works

This Section includes the works on construction of
drainage ditches of different structure, according to
detailed design drawings, namely:

a)  Excavation for drainage ditches
b)  Lining of drainage ditches with conerete
¢)  Lining of drainage ditches with stone:
° on sand bedding
° on concrete bedding
d)  Stabilization of drainage ditches
€)  Lining with prefabricated elements
) Humification and grassing.
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4.3.2. Marepujan 43.2. Material
CBH yNnoTpedibeHH MaTepujamn Mopajy GHTH KBATHTETHH All used materials shall be of good quality and their
H 1o CBOJHM YNOTPEeOHHM CrocOGHOCTHMA Y CcKAamy ¢ functional performance in compliance with Yugoslav
JYTOCTIOBEHCKMM MPOMKCHMA M CTAHIAPIMMA W OBHM regulations and standards, as well as these Technical
TEXHHYKHM YCIIOBHMA, Specifications.

4.33. Hspobewe panosa 4.33. Execution of Works

4.3.3.1. Hckon 4.3.3.1. Excavation
Japke TpeGa uckomatw npe nouerka m3pase macuma. Ditches shall be excavated before stating the construction
Hckon TpeGa M3BOAMTH TauHO mnpema meTalbuMa M3 of embankment. The excavation shall be carried out
npojexta. CBe MOBPLIMHE MCKONABAMA, KAKO JHA TAKO W precisely according to details from the design. All
KOCHHE, MOpajy ce M3BECTH DPABHO M Yy 3aXTeBAHHM excavation surfaces, both the bottom and slopes, shall be
najoBUMa H Harubuma, Kako He 6 1010 0 3a0cTajarba flat and of required slope and grade, in order to prevent
BOJIE HH 10 KPYH:CHha 3eMIBE, any collection of water or crumbling of soil.
Cas uckonann matepjan (pydHO Win MalllMHCKH) MOpa All (manually or mechanically) excavated material shall
Ce YNoTpeOHTH 3a HacMIle WIM JAPYre NojeaMHAauHe be used for embankments or other particular works, or
PanoBe, WM CE MOpa TPAHCIOPTOBATH ¥ JEMOHMjE Koje transported to stockpiles approved by the Engineer.
0100pH HA/IZOPHH OpraH.
Y chydaly n[a BpeMEHCKH WM  KIMMATCKH YCIoBH If weather or climatic conditions have an adverse impact
HEMOBO/LHO YTHYY HA MCKONAHE MOBPIUMHE, Mopa ce on excavated surfaces, their lining shall be continued
OJIMAX HACTaBMTH C HLUXOBHM o0laramem. immediately.

4.3.3.2. OGnarame 0JBOJHMX japaka GeTOHOM 4.3.3.2. Lining of Drainage Ditches with Concrete
Bpwu ce npema npojekty ca ocrasmamem panHe This work shall be executed as per the design, with
crojHule Ha cBaka 3.0 M M 3aieBameM MacoM 3a construction joints made at every 3.0 m and filled with
3anupae. beron 7Tpeba HaGujatv BuGpHpamem, a scaling compound. Concrete shall be compacted by
NOBPLIMHA MOPA 12 j€ jenHONNYHA, paBHa U Ge3 nopa. vibration, and the surface shall be homogenous, flat, and

pore-free.

4.3.3.3. Obnarate 01BOIHHUX japaka KAMEHOM 0G/I0rOM 4.3.3.3. Lining of Drainage Ditches with Stone
Bpiun ce y nebmunn npema npojekty, a MHHEMYM 15 1M, It is performed in a thickness specified in the design, at
Ha nenrvaHoj noanosk on 10 um, y nabujenom cramy, na least 15 cm, on a 10 e¢m sand bedding, in compacted
KOJY J071a3H C/I0j UEMEHTHOT MaiTepa Ae6/bHHeE 3 LM, Ha condition, covered with a layer of cement mortar, 3 cm
KOJM CE TONAXKe NOMIBEHH KaMEH. Cnojuuue He cMejy thick, on which rubble is laid. Joints shall not be wider
Ontn Behie 0n 2 UM y3 3anMBake CNOJHMLA LEMEHTHUM than 2 ¢m and shall be filled with 1:3 cement mortar. The
mantepom 1:3. Pan ce mopa m3BecTH TayHo npemMa work shall be executed precisely according to detailed
ACTA/BHHM  HALPTHMA W YNYICTBMMA M3 MpOjeKTa, drawings and instructions from the design, and/or Sub-
OIHOCHO npema Taukk 8.3.3. oBux ycnopa, Section 8.3.3. of these Specifications.

4.3.3.4. Ob6narame 01BOTHHX japKOBA KAMEHOM 0GI0rOM Ha 4.3.3.4. Lining of Drainage Ditches with Stone over Concrete

DETOHCKO] MOI03H

Obnarame onBOJIHMX japaka M3BOAM CE  KAMEHOM
Nel/bMHE Npema NPojeKTy Ha GeTOHCKO] MONO3H, ¥3
3anMBamke CNOJHULA LUEMEHTHUM manTepom 1:3, mro ce
MOpa H3BECTH npesMa aera/sHHM HaupTaMa M YOyTHMa
NPOjeKTa, 0HOCHO npema Tauky 8.3.3. oBHX yeiiosa.

Bedding

Drainage ditches shall be lined with stone, in thickness as
per the design, over concrete bedding, with joints filled
with 1:3 cement mortar, which shall be performed
according to detailed drawings and instructions from the
design, and/or Sub-Section 8.3.3. of these Specifications.
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4335

4.3.3.6.

4.3.4.

435,

CrabnimsoBake 01BOHUX japaka

Bpun ce uementhum mantepom 1:3 (30 1 M%), ¢ M ga
ce ynotpedM nokanHu matepujan (Ha MECTy); ¢noj ce
yBa/ba, 3aTHM MOMPCKA NONYCTAOHITHOM OHTYMEHCKOM
emymnjom (0,7 kr/m?). [npuna liHa japka mMopa 6uTH 1o
NPOJeKTy, a CTpaHe japka Tpeba OCHIYPATH KaMEHOM
obnorom nedsuHE M WMPHHE MO npojexty y cysoM. Cae
Tpeba M3BECTH MO [CTABHOM HALPTY M YAYTCTBHMA
npojekTa.

O6narame japaka roToBuM GETOHCKHM eJleMEHTHMA

M3Boam ce mpema neramuma u3 npojexta. Ksanurer
BeToHa M roToBMX eleMeHaTa MOpa  OAroBapatH
3AXTCBMMA M3 Ta4KE 5. OBUX YC/IOBA.

BeToHcku enementH nonaxy ce Ha cioj necka npema
eneMeHTHMA M3 npojekta. CriojHULE ce 3anuBajy Macom
3a sanuBatbe. [lparosu 3a dukcupame uspoze ce npema
NpojeKTy.

XyMmusupame M 3aTpaBibHBae japaka (kojH ce He
00naky) H3BOAM ce npema Tauky 3.11. 0BHX yeiopa.

Kpanurer

Ce rotose nospmmuHe japaxa MOpajy ce M3BECTH npema
NMPOjeKTY Yy 3aXTEBAHUM  Y3[yHKHHM najgoBHMa,
nonpedHUM  HaruOMMa M nospmMHama. 3axTepa ce
fecnpekopHo (yHKUHOHHCAE ONIBO/IHHABALE, MA CTOra
HHCY [l03BO/BCHEC HEPaBHMHE Koje ©OM  chpeuasalie
OTHUAHE BOAE WK MIPOY3POKOBANIE TATOKEE MY/bEBHTOT
marepujana.

lMojenmun cnojesn momiore u o6nore MOpajy cBojoM
AcO/BMHOM Jla OArOBapajy Mepama NpojeKTa M OBUM
TEXHHYKHM YCIOBHMA, A O/ICTYIIAILA HUCY J03BOJbEHA.

KoHTpona kpanurera

Hseobhay ayxau je na oau Tekyhy KOHTpoy HUBeleTe n
Harnba Ha MoTIyHO 3a00BOJECTED HAI30pHOI Opraua.

AKO DAalOBH HHCY M3BEJCHH MpeMa  3aXTEBAHOM
KBANMTETY, HAA30PHH OpraH fe HanmKHTH OTKIaame
HEJIOCTATaKka Ha TepeT u3Bohaua panosa.

KonTponna ncnurusama spime ce Ha crakmx 250 ',

Cea ucnutHBama Mopajy GMTH usBeseHa Ha MOTIYHO
3a10BOJBCTBO HAN30PHOT OpPraHa M CBM PE3YITATH Ce
MOJHOCE HAMOPHOM OpraHy Ha ojlofperse.

4335,

4.3.3.6.

434

Stabilization of Drainage Ditches

It is performed using 1:3 cement mortar (30 1 m?), and
local material (on the site); the layer shall be rolled, and
then sprayed with a semi-stable bituminous emulsion (0.7
kg/m?). The bottom of ditch shall be of width as per the
design, and its sides shall be secured with a dry-stone
lining of thickness and width as per the design.
Everything shall be performed according to detailed
drawings and instructions from the design.

Lining of Ditches with Finished Concrete Elements

It shall be performed according to details from the design.
The quality of concrete and finished elements shall meet
the requirements from Section § of these Specifications.

Concrete elements shall be laid over a sand layer
according to elements from the design. Joints shall be
filled with a sealing compound. Sills for fixing shall be
constructed as per the design.

Humification and grassing of ditches (those not to be
lined) shall be carried out according to Sub-Section 3.11.
of these Specifications.

Quality

All finished surfaces of ditches shall be constructed
according to the design, at required longitudinal
gradients, crossfalls, and surface areas. The requirement
is to ensure perfect drainage, and it is, therefore, not
allowed to leave any uneven areas that would prevent
water from running off, or cause the sedimentation of
muddy material.

Every layer of bedding and lining shall be of thickness in
conformity with measurements from the design and these
Technical Specifications, and no variation shall be
permitted.

Quality Control

The Contractor shall control the reference level and
gradient regularly to the full satisfaction of the Engineer,

If these works are not executed according to the required
quality, the Engineer shall instruct the elimination of
defects at the Contractor’s expense.

Control tests shall be performed at every 250 m'.

All tests shall be completed to the full satisfaction of the
Engineer and all test results shall be submitted for the
approval of the Engineer.
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4.3.6.

44

4.4.1.

4.4.1.1.

Mepeme

Konuunne pagosa onoGpenux of cTpame HamsopHor
opraHa mepe ce:

° Hckonn Ha KyGHM MeTap CTBapHO W3BPIIEHOT japka
npeMa  MpojekTy, moceGHO mpema  rpynama
pasnuuuTHX Kateropuja. Mckon no xote noctersuue
o0pauyHaBa ce Kao IMUPOKK OTKOIT,

° OGnarame y KBAaIpaTHUM MeTpuMa CTBAPHO
M3BPIICHOT  o0narawa,  MEpPeHO  pasBHjEHOM
WMPHHOM M CTBAPHOM JIYKHHOM TIpeMa TpOjeKTy u
npema spctH obnore;

° Crabunusosame y M1 crBapHo m3spumieHor Jjapka
npema npojexry.

[Inahaie

Konnuune onpehiene taukom 4.3.6. oBHX TexHuukmx
yciosa nnahajy ce npema yroBOPeHOj jeIMHHYHO] LieHH
33 TMOjeAMHE BPCTE DAloOBa, OCHM XYMH3Mpama M
3aTpaB/bHBaAILA, IITO JE YK/BYUEHO Y jEAMHMYHY LEHY
uckona. Takohe, y jenmuuuny ueny obnarama japaka
FOTOBMM OETOHCKMM €/lEMEHTHMA YKJbYEHA je U M3paja
mparoea 3a  ¢uKkcHpawe (Mckon u  GeToHMpame).
Jeanuuutom ueHom obyxsahenu cy cBu paoBu koju cy.
HEMOCPE/HO MM [OCPE]HO, BE3AaHM Y3  MOTHYHO
M3BPUICILE PANOBa, Tj. ca CBUM MaTEpHjaioM, pajom,
TPaHCIOPTHMA, NIPEHOCHMA H CBMM OCTATTMM IUTO 3aXTeRa
NOTMYHO NOBpIICH:e paaoea, na usBohay Hema npasa na
3AXTCBA HMKAKBY HAJOKHA/Y 3a Taj paj u3BaH norolene
JeIMHUYHE LieHe.

3aTBOpeHH CHCTEM KMILHE KaHaIM3allHje
3eMIBaHK panoBH
Panoeu Ha uckony

YBoJ/IHE HANoOMeHe

Pazosu Ha uckony y otBopeHoM o6yxBatajy:

a) wuckonm poBa  oarosapajyhoM  meTomom npema
TeOMEXaHNYKHM O0COOMHAaMa Tia, ca yToBapoM M
0JBO30OM;

b) ocurypame Gounmux crpana posa;

¢) oapohere NPOLEAHUX H MOI3EMHHUX BOMA,

Panosn  ce
OBEPEHOM:

MOTY H3BOOMTH [pemMa o[00peHOM u

a) Imasuom wnnu Mssohaukom mpojekty (y namem
TEKCTY: MPOjeKTy) Koju campxku  omroeapajyhe
NOay:KHE M mnomnpeyHe mnpoduiae ca KoramMa M
NoTpeGHUM AHUMEH3HjamMa 1

4.3.6.

43.7.

4.4

4.4.1.

44.1.1.

Measurement

The amount of work approved by the Engineer shall be
measured:

° Excavation in cubic metres of actually excavated
ditch as per the design, particularly by groups of
different categories. Excavation to the subgrade
level shall be calculated as bulk excavation:

° Lining in square metres of actually completed
lining, measured in extended width and actual
length as per the design and by lining type;

e Stabilization in metres of length - m' of actually
stabilized ditch as per the design.

Payment

Quantities determined according to Sub-Section 4.3.6 of
these Technical Specifications shall be paid at contracted
unit prices for respective types of works, except for
humification and grassing, which is included in the unit
price of excavation. Furthermore, the unit price for the
lining of ditches with finished concrete elements shall
also include the fabrication of fixing sills (excavation and
concreting). The unit price includes all works that are,
directly or indirectly, related to a full completion of
works, i.e. to all materials, labour, transport, transfer, and
everything else required for a full completion of works,
and thus the Contractor shall have no right to claim any
compensation for that work out of the contracted unit
price.

Closed Storm Sewer System

Earthworks

Excavation Works

Introductory Notes

Open excavation works cover:

a) Excavation of trenches applying a proper method
according to the soil mechanics properties of the
ground, including loading and haulage;

b) Protection of trench walls;

¢) Drainage of seepage and ground water.

The works may be executed according to the approved

and authorized:

a) Final Design or Detailed Drawings (hereinafter: the

design) containing appropriate longitudinal and cross
sections with levels and necessary dimensions: and
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b) npojexty opramuzaumje rpahema Koju Dedupumie:
Ha4YMH MCKOma YK/BYYYjyiM THNOBe MallMHa M
OMpeMy, OpraHu3auMjy  TPaHCMOPTA,  TeXHHUKa
pemwewa M onoOpewa 3a cBa OCHIYpaka M
obe3defersa y 30HU rpafuiInLITa.

Hckon he ©Outh  u3BplueH npemMa Harubuma u
JHMEH3HjaMa Ha3HAYEHUM Y MPOJeKTY WM 10 HHBOA H
JIUMEH3H]a 0100pEeHHX OJ1 CTPAHE HAJ30PHOI OpraHa.

Cpakn norpeman uckon Hehe ce NpH3HABTH a PajoBH
KOj€ YCJI0BM norpewman uckon namhe Ha Teper ussohaua,
Craki npexon WM MOrpeiaH MCKoN (aKo je HuBeneTa
HA Kanana ay0Jea o npeisulieHe 1o NpojexkTy) Mopa ce
NOMYHHTH MIJYHKOM M J00po HaOuTH BMOpocOnMMa a
CBE 110 YMYTCTBY HA/I30PHOT OpraHa.

Tex kana ce oBako NpUNpPEMH NOLIOra, ¥ HCTY 0A00PH
Ha/I30pHH oprau, npucTyna ce cneaehoj hasmn usrpanmwe
KOJIEKTOpa.

Hckon popa 3a nonarawe LEBOBOAA MOXKE CE BPLIHTH
py4yHo M mammuHckd. IllupuHa poea ycnoBmeHa je
MpPEeYHUKOM LEBOBOAA M u3HOCH MHHHMYM (0,80 m. [Tno
poBa Mopa ce M3BecTH ca tayHowhy +5 oM. Koa sehux
nybuna ykonapama, npeko 1,0 m Tpeba npeasuaeTH
Nojarpajny posa YKOIMKO CTaOHIHOCT TepeHa TO 3axTegRa.
Hckonawu  marepujan, KOJHM € HAKOH 3aBplleHe
MOHT&KE LIGBOBOJ 3aTpaBa, MOpA CE JEMOHOBATH Ha
jenHy CTpaHy poBa, OCHIYPAaTH 01 OpOHABaka M
0a0aUUTH 01 MBHLE poBa MHHHMYM 1.0M. 1pyra ctpana
poBa “pe3sepBHcaHa je” 33 JENOHOBaMmE  LIEBHOI
marepujana. [To npasuiy caB LEBHM MaTepHjan KojH ce
yrphyje (ueBd, crojHMue M apyro) Mopa OHTH
KOMIJIETHPAH HA TPAcH Mpe KOMakba poBa.

[lpojextom opraumszaumje rpaliema Tpeba obesbeanrn
ckperame caobpahaja (Ha ofjexTuMa y rpanackuM 30Hama)
Ha Hezaysern jgeo caoOpahajunue. Mopa ce oOesbeautu
MPUCTYN CBHM 3rpajaMa 3a ciydaj raiewma noxapa,
cracaBara JbY/IH, Mcnopyke pobe u cnuuno, HM3eohay je
obapezan ja mpeny3me mepe M 00e30eaM yclose ja ce
ycra/beHH pexuM caobpahaja y O1M3MHM TpagHINITa He
PEMETH [y:Ke O] Ppoka KOju 000pH HAIIOPHH OpraH.
MarepujanHe u octane nocneAMue oBor nopemehaja
caobpahaja namhe Ha Tepet n3sohaua, yKOIMKO Ce ¥ TOKY
rpahema He MPUAPKABA YCBOJEHHX Mepa, MOCTynaka M
JIMHAMHUKE rpafera.

HUspohau panopa Ha u3rpaimn MHCTaNauMja je y obasesn
Jla y nporpamy pana npeiiBMAM M YCKIanM cee mparelie
panose, OWI0 fa X caM W3BOAM WM HX H3BOIH y3 momoh
IpYrux H3sohaua.

HM3pohay je oaroBopaH 3a KOHTHHYA/IHO YCArNamagame |
H3BPLIABAE.

a) TrNaBHMX PaNoBa HA MHCTATALMjAMA W

b) nparehux pagoBa - wu3MemTama CBMX BpCTa

HHCTaNauuja, ocurypame  objekara, Bpahame
KONOBO3a Y NPBOOMTHO CTAME U OCTATO.

b) Construction organization plan that defines: the
method of excavation, including types of machines
and equipment, organization of transport, technical
solutions and approvals for any protection and
security measure in the zone of construction site.

Excavation shall be performed according to gradients and
dimensions indicated in the design or to the level and
dimensions approved by the Engineer.

Incorrect excavation shall not be accepted, and works
caused by incorrect excavation shall be at the
Contractor’s expense. Excessive or incorrect excavation
(if the channel bottom level is deeper than specified in the
design) shall be filled with gravel and compacted well
with vibrosoil compactors, fully as instructed by the
Engineer.

Only when bedding is prepared in this way and approved
by the Engineer, the next phase may start — construction
of collectors.

A trench for laying a pipeline may be excavated manually
or mechanically. The width of trench is conditioned by
the pipeline diameter and shall be at least 0.80 m. The
trench bottom shall be excavated with the accuracy of +5
cm. For deeper excavation, in excess of 1.0 m, the trench
shall be strutted, if required due to the stability of ground.
Excavated material, used to backfill the pipeline after its
assembly, shall be stockpiled on one side of the trench,
protected against failure, and dumped at least 1.0m away
from the edge of trench. The other side of trench is
“reserved” for the stockpiling of piping material. As a
rule, all piping material to be used (pipes, couplings, etc)
shall be completed on the route before excavating the
trench.

The Construction Organization Plan shall ensure that
traffic is diverted (for structures built in urban zones) to
the unoccupied part of road. Access to all buildings shall
be ensured in case of fire fighting, rescue of people,
delivery of goods, etc. The Contractor shall take measures
and ensure conditions that the usual traffic regime near
the site is not disturbed longer than approved by the
Engineer. Any material and other consequences of such
disturbance of traffic shall be at the Contractor’s expense,
if he fails to observe adopted construction measures,
procedures, and timing in the course of works.

In his work programme, the Contractor for installation
works shall foresee and coordinate all related works, both
if he performs them on his own or with the assistance of
other contractors.

The Contractor shall be responsible for an ongoing
coordination and execution of?

a) main works on installations, and

b) related works — relocation of all types of installations,

protection of structures, reinstatement of pavement,
etc.
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[lpuamkom uckona poa Mssoljay mopa ja Boau pauyha o
moryhem oasmjamy caoGpahaja  koju  moxe ja
Npoy3poKyje 3apyluasame poBa M yrposu 6e3demmoct
panuuka. Magohau je ofamesan na cnposene nocebue
MEpe 3a MNOTNYHY CMIYPHOCT NOPH pajy Ha CBHM
ACOHHLIAMA HMCKONaHor poBa Ha NOTOYHO 3a10BOJBCTBO
HAI30PHOT OpraHa.

YKONHKO ce MCKON poBa -BPUIH Y 30HH nocrojelinx
MHCTaNaumja  (enexrpoeHeprerckux, IITT, racoeoja,
TOTIIORO/IA, KA0 M BOJOBOAHHX M KAHAIM3ALMOHMX), a
BHUXOBE Tpace HHMCY oapehene Ha Tepeny, npe moverka
PajoBa HAa TpacH MOpa Ce YTBPAM MOJNOXKA] THX
HHCTANAlMja  MOMPEYHUM  OTKOMABAMEM. OTKpHBeHe
MHCTaNaUMje CHHMHTH T€OJETCKU M MOJATKE JOCTARHTH
OpraHM3alliji Koja OIpkaBa Te MHCTANAUM|E, OLHOCHO
H3IBPIINTH ycarnamasame nocrojeNux u npojextosanux
UHCTanauMja, Ha npoBepeHMM [€OHMUAMA MPHCTYIMTH
MCKOMY POBa 10 YCBOJEHO] METOM H CXOIHO 010GpEHY
HAN30pPHOI OpraHa.

Bes o63mpa Ha 3axteBe mpema kojuma Ha3sohau mopa
nobutH onobpeme 3a cBakM mNaH paja, pacnopej
MEXaHU3allHje 1 HAYMH HanpeloBama, jeAnHO je u3Bohay
OIroBOpaH 3a METOAY paja, KBAMHTETHO H3BpIUEH:E
noc/ia, 3aBpIIETak [0Cja Y YTOBOPEHOM pPOKY Kao M 3a
CHTYPHOCHE M 3AIUTHTHE MeEpe 3a Bpeme M3Bohcwa
panosa.

OBHM TCXHHUKHM YCIOBHMA NPOMUCAHE CY CAMO BayKHUjE
CTaBKE KOje MPELM3Upajy HAYMH M KBAIMTET pajna Ha
MCKOMY. 3a CBe JPYro INTO OBJE HMjE HABEACHO BAKE
onrosapajyhe Texnuuke HOpMe, CTAHIAPAM, NPOIMHMCH M
NPABUIIHULI K NMOJUIEsNE 000PEHY HA30PHOT OpraHa.

Kareropuszaunja ucxona

Osum omucom ycrojena je jeMHCTBEHa KaTeropu3aiija
3CM/BMINTA, Ka0 ,MCKON Yy MekaHoM™ M ofyxsata cae
HCKOME Yy 3€MJBM, TNHHH, APOOMHM, PEYHOM HaHoCY,
PacnaaHyTHM CTEHaMa M APYIMM CITHYHHM MaTepujaiuma
Yy Kojuma wussohay moke oGaBMTH Hckon TIPUMEHOM
MexaHusaurje u pyuno. Hekon y mekaHnom YEIBYYYje CBO
0010 Kamemwe M 4BpCTE GNOKOBE KojH ce mamaze y
camon?mom MaTepujany, a He npenase 3anpeMHHY 01
0,75 m°,

Kareropusaumja ce npu uckonmy moxke JOTOBOPHO
YTBPAMTH  3aNHCHUKOM  y3  00aBE3HO  NPHUCYCTEO
HaI30pHOI Opramua .

Hamopuu opran mopa wsepmutn  mperien  ama
MCKOMAHOr poBa M TO OBEPHTH YNMCOM y rpaljeBHHCKH
JIHEBHHK.

Ioarpahueawe u ocurypame paguor npoduna

M3eohau je ny:xan na w3spum nogrpahueame n ojauare
HCKOMAHKX MOBPIIHHA POBA HA HAYHH KAKO je TO JaTo
MPOJEKTOM W KAKO NPONMCY]y OBH YCIOBH.

When excavating the trench, the Contractor shall take
care of any circulation of traffic that may cause a collapse
of trench and jeopardize the safety of workers. The
Contractor shall take special measures for full safety at
work on all sections of the excavated trench to the full
satisfaction of the Engineer.

If the trench is excavated in the zone of existing
installations (power supply. telecom, gas, hot water, water
supply, and sewerage), the routes of which are not
specified on the site, before the commencement of works
it is necessary to define their position by digging up
across the route. The uncovered installations shall be
surveyed geodetically, and the data shall be submitted to
the organization in charge of their maintenance, i.c.
organization that will synchronize the existing and
designed installations. The excavation of trenches shall
start on checked sections following the adopted method,
and subject to the Engineer’s approval.

Regardless of requirements based on which the
Contractor shall obtain the approval for every work plan,
arrangement of machines, and progress method, the
Contractor shall bear the sole responsibility for the work
method, good performance, a timely completion of work,
and for safety and protective measures during the
execution of works.

These Technical Specifications regulate only major issues
that define the method and quality of excavation work.
Any other issue not specified herein is subject to relevant
technical norms, standards, regulations, and rules, and the
approval of the Engineer.

Categorization of Excavated Material

This description adopts a unique categorization of soil,
such as “excavation in soft ground”, and covers all
excavation works in soil, clay, debris, river load,
decomposed rock, and other similar materials in which
the Contractor may excavate mechanically or manually.
Excavation in soft ground includes all round stones and
solid blocks found in original natural material, not
exceeding 0.75 m? in volume.

The categorization in excavation work may be defined by
mutual agreement in a protocol, with a mandatory
presence of the Engineer,

The Engineer shall inspect the bottom of excavated
trench, and certify that by making an entry into the
Building Journal.

Shoring and Protection of Working Cross Section

The Contractor shall shore and strengthen the excavated
surfaces of the trench as stated in the design and these
Specifications.
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Mssohau je nmyman, y cmemy npeMa  ponucHMa,
TNOArpaTuTH W pasynpti Goume crpane poea nomohy
Jacaka, rpefa W KIMHORA 3a ayOuHe posa sehe oa 1,0M.
loarpabusame 1peGa ma Oyme Tako na menykasa
YCI0BE 3aKOHA O 3aIUTHTH HA Pajay, OJHOCHO Mopa GuTH
100% Ge3benHO MO KHBOT PajHHKA KOjH pale y POBY.
Crenen ocurypama poBa 3aBHcH 0OJI MaTEpHjana y KOMe
Ce KOMa poB M 01 Herose uspcrohie. Poe ce ocurypasa
XOPH3OHTAIHMM W BEPTHKAIHMM Tanmama, Koje ce
yupwhyjy GounMM rpegamMa u pasynmmpy obmmuama.
Onnara mopa ja ~BAPH™ M3 poBa MHHuManHO 0.20M.
Hsbauena semma Mopa ce ofe3bemutu o obpymaeara.

Pasmak wsmehy tannmn we cme 6urn setin o 1,50m. 3a
CH/Ia3aK Yy POB MOpajy C€ KOPHCTHTH MEpAEBRHHE a CBH
MCKOMH MOpajy Ce OCHrypati orpagoM. CBakoIHEBHO,
Npe NO4YETKA pajoBa, MOpa ce MperiejatH onnara M
OIMax ce ONCTPaHHTH €BEHTYAIHH HeaocTaTuu. Llpernen
MOpa OUTH JieTasbau noc/ie jakux Kuina u JIYKHX NPEKHIa
pata. Hanas nmpermeja 1pe6a  komcratopatm vy
rpalleBHHCKOM JHEBHMKY.

Wseohau je ayxan na caommTi HaazopHoM opramy
YKONIHKO CMaTpa [a 0A00peHH THIT MOArPAE HE 0/IroBapa
YCIOBHMA Tia K u3Bohau je aame obaBesaH aa y poky on
12 4acoBa NpoBepH W MPOMeHH NOArpamy, Wi HOCTYIH
Apyraduje Kako My HanoH HaI30pHH OpraH.

M3pohau je omrosopan 3a craGuiHocT objekata u
CHTYPHOCT ¥ pally, TE€ YKOAHMKO MOCTOJH OMacHOCT O
3apymiaBaia MOpa na mpeiysme ojaroeapajyhe mepe
OCHrypama.

H3Bohau je my’aH Na KOHTPOJMIIE, O/IpykaBa U OGHABIbA
NoArpajy, Ha MoTHYHO 3a10BOJCTBO HAM30PHOT OpraHa.

Y 3aBMCHOCTH 00 TEOTEXHHYKHMX M XHAPOICOMOIMKHX
ycnosa, u3sohay he na H3BPIIH  MPOUEHY ¥ UHBY
onpeljupaka BPCTE W jaumHE MOArpaze M MAKCHMAIHOD
BPEMEHA KOje C€ J03BO/BABA OJ TPEHYTKA HCKOMA JI0
NnocTap/baka NOArpane, M Ty mpoueHy he noaxerw Ha
0100pere HAZ30PHOM OpraHy.

Tamnoucikn cioj

Panu wrto Gomer wanerama uesw, a y LMy
pasHoMepHHjer ontepehera MO AyKHMHM  LEBOBOMA,
HEONXOAHA j€ W3paja TAMNOHCKE nojtore. TamroHcka
noanora Mopa OMTH NKIEMBO TIPHUNPEM/BEHA M OHA ce
M3BOMIM OJL MECKa KOjH CE MOCTAaB/bA MO LENOj MHPHHH
poBa u 10 nebeune d=10um 3a nesorone 1o 500MM u
d=20um 3a uesosoze npeko 500Mm. Y MECKY He cMe OUTH
KaMera HiH OUII0 KOJHX JPYTHX NpeaMeTa Koju 6M Moru
OWTETHTH LEBOBO/ W/IH H30MAlM]y Ha kemy. 30Mjame
TaMMOHCKOT Cl0ja BPIIMTH MAUIMHCKH, & TAMO TIe j¢ TO
Hemorylie M3BECTH, paiMTH TO CTAHAAP/HMM DYHHHM
HaOHjameM.

The Contractor shall, fully in accordance with regulations,
shore and strut the sides of trench usiné boards, beams,
and wedges for trenches deeper than 1.0m. Shoring shall
be such as to meet requirements from the Law on Safety
at Work, i.e. shall be 100% safe for life of people working
in the trench. The degree of trench protection depends on
the material in which the trench is excavated, and on its
strength. The trench shall be protected with horizontal
and vertical planks fixed with lateral beams and strutted
with round timber. Formwork shall “stick out” from the
trench at least 0.20m. Earth thrown out shall be protected
against collapse.

Spacing between planks shall not exceed 1.50m. Ladders
shall be used to climb down to the trench, and all
excavations shall be protected with fencing, Every day,
before the commencement of works, formwork shall be
checked, and any defects removed immediately. The
check shall be thorough after heavy rainfall and longer
interruptions in work. Findings shall be stated in the
Building Journal.

The Contractor shall advise the Engineer if he finds the
approved type of shoring inadequate for soil conditions,
and the Contractor shall check and change the shoring
within 12 hours or as otherwise directed by the Engineer.

The Contractor shall be responsible for the stability of
structures and safety at work, and if there is a hazard of
caving in, the Contractor shall take appropriate protective
measures,

The Contractor shall control, maintain, and renew
shoring, to the full satisfaction of the Engineer.

Depending on  geotechnical and hydrogeological
conditions, an assessment shall be carried out by the
Contractor in order to determine the type and strength of
shoring, and a maximum time allowed from the moment
of excavation to the time of shoring, and this assessment
shall be submitted for the approval of the Engineer.

Blanket Course

For pipes to rest better, and to achieve more uniform load
all along the pipeline, it is necessary to construct a
blanket course. The blanket course shall be prepared
carefully and made of sand spread all across the trench,
with 10 cm thickness for pipelines up to 500 mm, and 20
cm thick for pipelines over 500 mm. Sand shall be free
from stones, or any other objects that might damage a
pipeline or its insulation. The blanket course shall be
compacted mechanically, and where this is impossible, by
standard hand compaction.
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Jdenonorame matepujaa

JlenoHoBawe martepujana M3 Mckona spmmnhe ce Ha
nokauujaMa Koje 006pu Haa30pHH opraH. lenoHopame
Marepujana Mopa C€ BPIIMTH Ha TAKAR HAYMH 1a
lenouuje Oymy ysek ouenHe u ucnnanmpase. Kocume
IETOHMjA, Kao M OHe caMme, MOpajy OuTH craGuine.
,U,CI'IOHOBHH:C Manpujana HE CME JOBECTH 40 KIM3aHa
TEPEHA HA KOME CY OHE JIOLUHpAHE HHTH 10 KIH3amba
OKOMHOr TepeHa. YKonMko nofje 10 KIM3ama OKOMHOr
TepeHa, YClen HENKBUBOI JENOHOBAWA MaTepujania,
Hseohau je nyxan na, o BoM Tpomky, mBpmm cee
CaHALMOHE MCPE KOJ€ HAIOXKH HAJZ0PHH Opra,

M3gohau Mopa BpIIMTH M MOBPEMEHO NEMOHOBAME
Matepujana u3 HCKOMNa Ha NPUBPEMEHHM JIOKallMjaMa Koje
0100pu Ha3opuu opran. M3sohau je nyxaH fa, HaKoH
3ABpPIICTKA NUIAHUPAHUX  PajioBa, OJHOCHO MOLITO
npecTaHe noTpeda 3a NPHUBPEMEHHM  JICMOHOBAMHEM
MaTepujana 3 HCKONA, O/IBE3e CaB MPEOCTANH Matepujan
A0 CTAMHMX JIEMOHM]A, A JIOKAUHje NpPUBPEMEHHX
JEMOHH]A W NIAHMPA HA HAYHH HA KOjH 0/100pH HaI30pHH
opras.

Tpaucnopr uesu

4.4.1.2.

Kon npeysumama 1ieen csaxy nommmky tpefa naxmsuso
KOHTPOJIMCATH M YCTAHOBHTH J1a 1M je KOMINETHA M
vHeowtehena. Owrehewa wHa neBuma  o6uuHO cy
NOCNEAHLA  HEMDKBUBOI  PYKOBaba  MPHIHKOM
TPAHCIIOPTA  KA0 W MaHMNylaluMje [pH  UCTOBapYy.
Hcrosap u npetosap liesn TpeGa BpMTH MOA CTATHOM
KOHTPOJIOM CTpy4He ocobe, Koja je y Ty cBpXy noceGHo
onpehena. lleBn Tpeba cnaratm Ha cacBuM pasHy
NIOUIOTY M TO y 00IMKY npH3Me.

Lesu u cBe Qurunre u cnojuuue Tpe6a ciamMuITHTH
TaKO /13 €& BHXO0BA YHYTPAIIIOCT HE MOME 3anprhaTH.
Tpeba nasutu aa ce uesn He YIpmBajy: 3emibom, Gaatom,
yibeM, macHohom, Gojama u ciuuunM Matepujama. [pu
YTOBApY M TPAHCHOPTY Tpeba NasuTH Ce LICBH BYKY NpPeKo
YTOBApHE MOBPUIMHE TPAHCTIOPTHOr BO3WNA WIH TPEKO
Tia. M3sohjau montepckux panosa Mopa ce npuapscasaty
YAYTCTAaBA MCHOPYYHOLA LERH, KAKO M HA KOjH HAYMH ce
NOCTYNa NPHAHKOM TPAHCIOPTA M YCKIAAMIITEILA LIEBHOT
MaTepHjaia.

punukom cknagumTera uesH TpeGa ciaraTh Tako na
JICHKE HAa paBHOM IMYHOM AY;KMHOM. PemoeM nepu Mopajy
Outn ca crpase noaynpru. HUenpemerannm pacrnopeiom
HarnaBaka MOCTHXE Ce NPUOMDKHO [MYHO OCIamae
NOJEIMHAYHMX  COjEBa  LIGBM. I'ymenn  santueuu
NPCTCHOBH HE CMEJY [yIKE BpeMe OWTH H3IOKEHH
CYHUEBHM 3paLumMa.

Panosu na HACHNAKY 0KO0 H H3IHA LEBOBOAA

PajnoBu na nacunamy obyxsarajy:

a) npeysuMmatse MatepHjana ca JIEMIOHK]E M3 MCKONA UIIH
MO3ajMHINTA H

Disposal of Materials

Excavated materials shall be disposed of on locations
approved by the Engineer. The disposal shall be
performed in such a way that stockpiles are always
dewatered and levelled. Their slopes, just as stockpiles
themselves, shall be stable. The disposal of material shall
not cause any landslide of the ground on which the
stockpiles are located, or of the surrounding ground. In
case of a landslide of the surrounding ground due to a
careless disposal of material, the Contractor shall take, at
his own expense, all remedial measures instructed by the
Engineer.

Sometimes, the Contractor shall also dispose of excavated
material on temporary locations approved by the
Engincer. After the completion of planned works, when
there is no more need for a temporary disposal of
excavated material, the Contractor shall haul all
remaining material to permanent dump sites and level
them in a way approved by the Engineer.

Transport of Pipes

4.4.1.2,

When taking over pipes, each delivery shall be checked
carefully to determine whether it is complete and
undamaged or not. Damages on pipes are usually caused
by mishandling during transport and unloading. Pipes
shall be unloaded and reloaded under a constant control
of a qualified person, particularly assigned for that task.
Pipes shall be stacked on a completely flat base, in the
shape of a prism.

Pipes and all fittings and couplings shall be stored so that
their inside cannot become dirty, It is necessary to take
care that pipes do not become dirty with: soil, mud, oils,
grease, paint, and similar material. When loading and
transporting pipes, it is necessary to take care that they
are not drawn over the loading surface of a transport
vehicle or over the ground. The contractor for assembly
work shall observe instructions given by the supplier of
pipes, as well as the way of handling piping material
during transport and storage.

When storing pipes, they shall be stacked so that they lie
on a flat ground in their full length. Rows of pipes shall
be supported laterally. An alternate arrangement  of
sockets will ensure that each particular layer of pipes rests
almost completely. Rubber seal rings shall not be exposed
to sunrays for a longer time.

Sidefilling and Backfilling of Pipelines

Backfilling works include:

a) Taking over of material from a stockpile of excavated
material, or from a borrow pit, and
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b) Hacumame wMaTepHjana y  poBY  NpUMEHOM b) Backfilling of trenches, applying  appropriate

oarosapajyhux nocrynaka yrpaljuparma.

Panosu na nacunamwy npeocranor jena poea H3goze ce v
CKnajy ca creuuduKauHjaMa IaTHM Y 0BOM NOrnaBmby,
ONHOCHO MpeMa UPTEXHMA MIM HANOry Hag3opHor
oprasa.

Crojesn 1EBOBONA MOpajy OCTATH HE3ATPNAHM KAKO O
CC MOrfIH KOHTPOJIMCATH 33 BpEME HCIMTHBAKAa Ha
npobuu npurucak. M3sohau ce nocebuo YNO30paea Jia He
CME 3aMOYeTH 3aTpraBake poBa Npe Hero mTo ce obase
HCMHTHBAMA HA NPOOHH NPHTHCAK H 1P HETO IITO GeTOH
aHKCPHMX OnOKORa M ofjexara (PEBM3IMOHMX cHnasa,
MPENHBHUX M 1pyrux rpahesuHa) Ha LEBOBOJY He
MOCTHIHE 3axXTeRaHy 4BpcTOhy,

Cpa ucnuTHBaIa MOpajy OMTH H3BEACHA Ha NOTHYHO
3a]I0BO/BECTBO HAM30PHOI OpPraHa M CBH PE3YITaTH ce
NOHOCE HA30PHOM OpraHy Ha 0J00pere.

VKOMHMKO OCHIypae MpeloMHHX MHIH CTATHHX Tayaka
oTexasa (npoaykara) u3soheme oOHIA ce, CXOAHO
on00petsy Ha30PHOT OpraHa, A03BO/bABA NMPHBPEMEHO
OCHIYPame THX Tauaka.

Mo saBpmenom ucnutMBamy na npoGHu NPHTHCAK W
OCHTYPate CTANHMX W MPENOMHHX TAYAKa HACTABHTH ca
3aTPraBatkeM POBA MATEPHIANOM, Y KOME HE CMe OHTH
KaMema Befier o Sum.

Mehynpoctop n3mely uesoBona u 3uaa HekomaHor poBa
Hacuma Ce¢ MECKOBMUTUM MartepujanoM Y clojeBMMa
Nebubute 10 25 um ca HaGujamem, Crojern ce HaHoce M
Habujaly MalIMHCKH W ApYruM of0GpeHnM MeToIama,
HAH3MEHHYHO Ca JIEBE M JIECHE CTPAHE LIEBOBO/IA,

36ujeHoct HacyTor Aena Mopa 1a OAroBapa MPONMCAHUM
ycnoBuma  30MjeHOCTH, nocebHO Ha  ICOHMIIAMA
caobpahajHuLIa ¥ HA JEOHHLAMA Y 3ETICHOM nojacy.

W3pana vacuna winan uesosona BPIIH Ce HACHIIAKEM Y
cnojeeuma Koju Hucy sehn on 30 um, ca oaroeapajyhum
HaOMjameM MAIMHCKUM IyTeM. Marepujan 3a HacHnare
Y3HMa Ce ca JIenoHuje MCKOMa MK M03ajMUINTA YKOIHKO
OAroRapa ycloBMMa NponucaHor HaOujama. Mowe ce
YNOTPEOHTH €aMO HEOPraHckH Matepujan KOJH He
Caupiku Xymyc M MysbeBHTe cacTojke. [loTpebHo je
nocruhiu 36ujeHocT on Me=39,2N/mm>.

Hacunamwe Ha aeonnuama caoSpahajumia msspmmhe ce
LIJbYHKOM, @ ¥ CKIa/ly ¢a 3aXTeBHMa U3pajie 00HOBBEHOT
xonososza. Cinojesn He cmejy Ouru Behinm on 30um u
notpeGHo je a ce nocturse 36mjenoct Me=60N/um,
Hacytn cnoj Mopa 6utu pasactpt y nomysxkmom npas1Ly
TIO LIENOj INHPHHH POBA M OAMAX HaGHjeH.

Koutpony 36ujeHoctu macyror Matepujama BPUIMTH
PEIOBHO Ca PETHCTPOBABLEM PE3YJITATA HCIIHTHRAA,

procedures for incorporation of material.

Backfilling works on the remaining part of a trench shall
be performed in accordance with specifications given in
this Section, drawings, or as instructed by the Engineer.

Joints on a pipeline shall remain uncovered in order to be
checked during trial pressure testing. The Contractor is
particularly warned not to start the backfilling of trenches
before all test pressure checks have been performed, and
before concrete in anchor blocks and structures
(inspection manholes, overflow and other structures) on
the pipeline has achieved the required strength.

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

If the securing of transition or permanent points hinders
(prolongs) the execution of works, then, subject to the
Engineer’s approval, it is allowed to secure these points
on a temporary basis.

After completed test pressure checks and securing
permanent and transition points, the backfilling shall be
resumed with material that shall not contain stones larger
than 5 cm.

Gaps between the pipeline and the trench wall shall be
filled with sandy material in layers up to 25 cm thick, and
compacted. The layers shall be spread and compacted
mechanically or applying other approved methods,
alternately from the left and right side of the pipeline.

The compaction of a spread section shall meet the
specified compaction requirements, particularly on road
sections, and on sections in the green belt,

Embankments above pipelines shall be constructed in
layers not thicker than 30 c¢m, with proper mechanical
compaction. Filling material shall be taken from a
stockpile of excavated material or a borrow pit, if in
compliance with requirements for specified compaction.
Only inorganic material free from topsoil and muddy
components may be used. It is necessary to achieve the
compaction Me=39.2N/mm’.

Backfilling on road sections shall be performed with
gravel, in accordance with requirements for renewed
pavement. The layers shall not be thicker than 30 cm, and
it is necessary to achieve the compaction of
Me=60N/mm®. A backfilled layer shall be spread
longitudinally in the entire trench width, and compacted
immediately.

The compaction of spread material shall be checked
regularly, registering the test results.
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Cea ucnuruBama mopajy GMTH H3BEAEHAa HA TIOTIYHO
38[I0BO/BCTBO HAT3OPHOr OpraHa M CBHM pe3yiTaTH ce
10JHOCE HAI30PHOM OpraHy Ha oa00peme.

30ujenoct yrpalienor marepujana Mopa aa omrosapa
NPONMCAaHUM  YC/IOBHMA 30MjEHOCTH, Kako Ha Jemy
caoOpahajumua, TAKO U Y 3ENEHOM Nojacy.

OnaBo3 BHIIKA MaTepHjaIa U3 HCKoNA

442

4.4.3.

PaioBu na oaBo3y martepujana u3 Mckona obyxsatajy
YTOBAp, TPAHCNOPT HCKOMAHOT MATEPHjasia HA [EMOHH]Y
KOJy 0/100pM Ham30pHM OpraH, UCTOBap MaTepHjana ca
TUIAHUPAKEM HA JIENOHH]H,

O}lBOﬂI—baBaH:E H LUPIUBEHE MOO3EMHE BOIE

3a ppeme m3sobersa pamosa Mssohau je obamesan na
BpIIY O/IBOAMABAKE M LPIJBEHE BOJIE TAKO Ja OCHIypa
HecMeTaHo u3pofieme panosa. OmBoamasame TeMaBHE
JAME OJIHOCHO POBA BPIIM CE PYYHHUM LPIUBEHEM HIH
npeHocHuM uprikama. [lonyhay je nyman ma oxkeupy
Ilpojexra opranmsaumje rpahema, npuioku npojekar
oasoambasama. I[lpu  w3panu npojekta  kopuctuTH
IPaBMTALMOHO OnBORewe Boje rue rog je 1o moryhe.
Vkonuxo je To Hemoryhe usmectn Mssohau je myxan na
H3BEJIe OBOJHE KaHale JI0 maxTa (cabMpHHUK) M CHCTEM
MyMIIH 32 €BAKyaLMjy BOJE M3 waxTa (posa).

H3spobau je ny:xaH jia Ha OpPraHu3alMOHO] pa3pany nocna
NPEAN0MH CHCTEM OMIBO/IHABAA W LPIJBEHA MM0I3EMHE
BOAC KOJH MOpa f1a TMOJHEce HAaN30pPHOM Opramy Ha
on00perse Npe OTNOYHILAKA PAJI0BA.

Konuunhe Bome koje He mpenmase 15 1/c Ha uwuramoj
AeOHMUM (MM Ha oapeheHoj nokaumju), cmarpajy ce
HOPMANHUM J0TOKOM ¥ 0fiBoljelhe OBHX KONMMYHHA BOIE
ce He nnaha noceGHo, Beh ce ykankymume y jeMHH4HY
LIGHY,

Komuuune sone mehe ox 15 /s, mepene wua ynasy
KOHTponHOr  mecra, nnafiajy ce mo  moceOHUM
NO3HLHjaMa.

HM3sobau je obasesan na oapikara MHCTAnaUMje ¥ MyMiHa
NOCTPOjeba TAKO J1a Y CBAKOM TPEHYTKY MOTY YKJIOHHTH
KonuuuHe poae 1o 30 1/s.

MowutaxHu panoen

Ipe ncroBapa noTpeGHO je NPeKOHTPONMCATH Ja /M CY
LIEBH Y HCMIPABHOM CTakbLy.

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

The compaction of incorporated material shall meet
specified compaction requirements, both on road sections
and in the green belt.

Haulage of Excessive Excavated Material

442

443,

The haulage of excavated materials includes loading,
transport of excavated material to a stockpile approved
by the Engineer, unloading of material, and levelling of
the stockpile.

Groundwater Drainage and Pumping

During the execution of works, the Contractor shall drain
and pump water in order to ensure a smooth execution of
works. The drainage of foundation pit and/or trench shall
be performed using hand pumps or mobile pumps. Within
the Construction Organization Plan, the Contractor shall
enclose a drainage plan. In the preparation of plan, gravity
drainage shall be used wherever possible. If this is
impossible to manage, the Contractor shall construct
drainage channels to a shaft (collector) and a system of
pumps for the removal of water from the shaft (trench).

In the project organization study, the Contractor shall
shall propose a groundwater drainage and pumping
system that shall be submitted for approval by the
Engineer before the commencement of works.

The amount of water not exceeding 15 I/s on the entire
section (or a certain location) shall be considered as
normal inflow, and the drainage of this amount of water
shall not be paid extra, but be included in the unit price.

The amount of water in excess of 15 I/s, measured on the
control point inlet, shall be paid within special items of
works.

The Contractor shall maintain installations and pumping
facilities so that, at any time, they can remove water in
amounts up to 30 I/s.

Assembly Work

Before unloading it is necessary to check if pipes are in
good condition.



[t on 885

laBHo npenysehe , [Tytesu CpGuje*
TexHuukH ycnosn
Tornas/me 4: [lpenupame u ojBoamaBame

Public Enterprise - Roads of Serbia
Technical Specifications
Section 4: Drainage

Herosap anu u npememrare, y6auupame uesH y kauan
Kao H nonarame MOpa ce obaeuTi NOroJHHM
Au3aniuamMa, MaIIHHOM Koja KOna poBOBE,
YTOBapuBauHMa MM ypehajuma 3a Guuo ansame (a ce y
3aBHCHOCTH O[I MpEYHHMKA W MaTepujaia o1 Kora je
LEBOBOA) YHME Ce HCKBY4Yje omTeherse nesorosa. Huje
AO3BOJLEHO TOCTAB/bAILE LIEBH Y3 LIHMMAHE WITH NYIITAme
Ja cnoboano nazgajy.

3a Bewame uesy Tpeba KOPHCTHTH cajie u yixan Llesu
HE CMEjy Jla ce HCTOBapyjy M MoOcTarbajy y poB ca
NO/LYIKHO YBYUEHHM YIKETOM WIIH €A BHILE LEBH ¥ je[IHOM
3axeary.

4.4.3.1.Cnajame ey

Cnoj ueen ca narnaskom (mydom) uim thanuom 3ajenuo
Ca  3aNTMBHHM  CPEJCTBOM  (IYMEHHWM  MpPCTEHOM)
TNpeCTaB/ba KOHCTPYKTHRHY LEHHY LIEBOBO/IA.

3anTHBHM FYMEHM NPCTEH je uBpCTE CTPYKTYPE M CacToju
CE O]l MaTepHjana OTNOPHOT HA XeMHKANMjE M CTapere.
Hcnopyuyje ce 3ajeano ca nesuma.

lpunikom cnajama W sanTupama TpeGa HapOYUTH
BOJHTH pauyHa o cneachem:

- CMejy C& KOPHCTHTH CaMm0 YMCTH M CYBH 3anTHBAuHM
4 3aNTHBHE MOBPIIMHE HA HAIIABKY M CA0BOAHOM
Kpajy MOpajy J1a ce O4HCTE M OCyile,

- 3anTHBHM NPCTEH MOPA J1a CE NMOCTABH HCIPABILEH
(HEYBPHYT) M DABHOMEPHO HameT Ha cam Kpaj
cnoBoHOr Kpaja 1eBH,

- UeB Koja BucH Ha ypehajy 3a npeHowemwe u
nonarame Tpeba, npe cmajama, HcnpasuTH Y
XOPH3OHTATIHOM M BEPTHKATHOM CMHCTY (npema
HHBENCTH LEBOBOJA) H MAK/LMBO JOBECTH 10 Beh
NONOAKEHE UEBH (3an'rmmc NOBPUIMHE HHUKAKO He
CMejy aa ce ouTeTe).

4.4.3.2. HenuTupame LEBOBOAA HA HENMPOMYCHOCT

XUAPaYMHYKO HCIHTHBAME KAHAIM3ALMOHE MpEkKe (1.
UCMHTHBALE LEBOBOJA HA HEMpOMycHOCT) 00aB/ha ce
HAKOH MOHT&KE LIEBOBOJA & NMPH JCNHMHYHO 3ATPIaHOM
poBy.

Csa ucnuTHBaka Mopajy GMTH M3BeneHa Ha MOTIYHO
3a00BO/BCTBO HA/I30PHOr OpraHa W CBH PE3yJITaTH ce
NOJHOCE HA/I30PHOM Oprany Ha oa06perse.

Unloading, as well as relocation, lowering of pipes into a
channel, and pipe laying shall be performed using
appropriate cranes, trench digger, loaders, or equipment
for precision lifting (all this depending on the diameter
and material of pipeline), thus excluding any damage to
the pipeline. It is not allowed to lay pipes by jerking them
or dropping them to fall down freely.

Cables and ropes shall be used to hang pipes. Pipes shall
not be unloaded and placed into the trench with a
longitudinally inserted rope or with several pipes in one
grip.

4.43.1 Pipe Joining

Spigot-and-socket and ogee joints, along with a sealer
(rubber ring) make a structural whole of the pipeline.

Sealing rubber rings are of solid structure and made of
material resistant to chemicals and aging, They are
delivered together with pipes.

When joining and sealing, it is necessary to take care of
the following:

= Only clean and dry sealers may be used, and sealing
surfaces on the socket or free end shall be cleaned
and dried.

- A sealing ring shall be placed straightened up
(untwisted) and uniformly stretched at the very end
of the free end of pipe.

- Before joining, a pipe hanging from the unit for pipe
transfer and laying shall be straightened horizontally
and vertically (according to the pipeline alignment)
and carefully brought to an already laid pipe (sealing
surfaces shall not be damaged at any cost),

4.4.3.2 Testing of Pipeline for Water-Tightness

The hydraulic testing of sewerage (i.e. testing of pipeline
for water-tightness) shall be carried out after the assembly
of pipeline, with the trench partially backfilled.

All tests shall be completed to the full satisfaction of the
Engineer and all test results shall be submitted for the
approval of the Engineer,
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OBjexTn Ha KAHATU3ALMOHO] MPEIKH

PeBH3MOHH  CHNAa3M  M3BOJe ce  HA  MecTMMa
XOPH3OHTATHHX H BEPTHKAIHUX MPEJIOMa, Ha Crojy 1Ba U
BHIE KaHANa W HA PAaBHMM JEOHMUAMA YKOIMKO je
WHXOBA yxuHa Beha on npommcawe. I'pane ce on
4pMMpPaHO  OETOHCKMX — LEBM-TOTOBMX  MOHT@EHHX
npcreHoBa (M KoHycHor mena L=1,0M Ha kpajy)
©1000mMM, ca y3upaHuM newaTHIAMA U ca apMHpaHo
GETOHCKHM TIPCTEHOM U JIHBEHO FBO3/ICHHM MOKIONLEM.

YHyTpaisH 311081 PEBH3HOHMX CHla3a MAaNTEPHCHH CY
LUEMEHTHHM MaTepoOM M YriiayaHd 0 LpHOT cjaja. Jno
PEB. CHITA3a je ¥ BHCHHH HAJHIDKET LICBOBOAA H HA HheMy
ce u3pahyjy kuuete 3a melycoGHu cnoj cBHX LieBOBOAA
KOJH yla3e y 1aTi cunas.

3a moctaBbaie PEBM3MOMHX CHMJA3a Kona ce pyna
KpyHOr obnuka npeyduka 1,50M. Bokosu poea mopajy
Outi ckopo Beptukanuu (5:1) kako 6u ce y cayuajy
notpebe MOrNO BpPUIMTH pasynupame Mckona. Ha amo
pOBa HaCyTH LIBYHAK y cnojy oa 10um a 3atum u3sectu
noanory oj Mpinasor Serona (MB15) d=101m.

Mepeme 1 nnahame

Panose Ha BONOBOAY M KaHANM3AUM{M H3BECTH Y CBEMY
npema MnpojekTy KOjH je Npomao TeXHUYKY KOHTpony M
NoroAGEHOM NpeApauyHy i CXOAHO 010BpeILY HaznzopHor
oprada. CacTaBHM [1€0 MOroAGEHOr mnpenpauyHa je
KOMMJIETaH MNpojekar ca cnenuukaLMjom Matepujana,
NpEAMEPOM H CBUM NOTPEGHUM [eTA/bHMA H HALPTHMA.

Pajose n3BomMTH MO ynyTcTBY HamsopHOr opraHa, 6e3
Kora c¢ He MOry BpPIIHTH HHUKAKBE MH3MEHE Kag HH
M3BOIMTH 3Hauajumje dasze (unp. 3atprmasame poea,
HCMHTHBALE LCBH M MHCTaNauuja u ap.). OBaj npeapauyn
H YCIOBH 3a YCTYNae H H3BPILICHE PAjIOBA CY CACTABHU
nieo yroeopa o uirohewy pamosa.

Jenuuuune uexe oBMX nosuumja pagora y npeipauyHy cy
npoaajHe uexe M3sohaua u nexe obyxearajy :

a) Cse notpefie MpHNpeMHe W 3aBPIIHE PajoBe KOjH
00YXBaTajy KBATHTETAH H Y LENHHH 3aBPIICH 110CA0,

b) Cee m3narke 3a m3Bpmeme camux pajloBa ¥ TO 3a:
pajHy cHary, MaTepHjan ca pacTypom, anar, OIIare u
ckene, (a3OHCKE KOMaZe, TPOUIKOBE MOHTAKE,
TPAHCTIOPT, PEXkM]y Ka0 M CBE JPYre M3JaTKe Mo
BakehMM NpoMUCHMa 3a CTPYKTYpY lieHa.

¢) Hseohau je myxkaH ma o cBoM TpomKy HM3BpIIH
HCMHUTHRAHEC LIERM, nﬂcranaunja H  CaHHTApHHX
objexara no nocTojehuM TEXHHYKMM TIPONHMCHMA M
TO. BOJOBOJ, MCIIHTATH HA 3a0aTH NPHTHCAK NOJAHET
Ha/30PHOM OopraHy Ha 0100peme, a KaHanu3aumjy
HCITUTATH ¢a HAANPUTHCKOM OJ1 HajMame |,5 M.

444

445

Sewer System Structures

Inspection manholes shall be constructed in places of
horizontal and vertical transitions, at joints of two and
more pipes, and on straight sections if they are longer
than specified. They are built from reinforced concrete
pipes — finished prefabricated rings (and a cone-shaped
segment, 1.0m long, at the end), @1000mm, with
incorporated step irons and a reinforced concrete ring and
cast iron cover.

Inside walls of inspection manholes are plastered with
cement mortar and trowel finished. The bottom of
inspection manhole is at the level of the lowest pipeline
and half-round gutters are constructed in it for joining all
pipelines that run into that manhole.

To construct an inspection manhole, it is necessary to dig
a round hole, 1.50m in diameter. Trench sides shall be
almost vertical (5:1), so that in case of emergency, the
excavated trench could be strutted. The bottom of trench
shall be covered with gravel, in a 10 cm layer, and, on top
of it, a bedding made of lean concrete (concrete class
MB15), 10 cm thick.

Measurement and Payment

Works on water supply and sewerage shall be executed
fully in accordance with the Design that has passed
technical control and agreed Bill of Quantities and subject
to the approval of the Engineer. Integral part of the agreed
Bill of Quantities is complete design including
specifications for materials, bill of quantities and all
necessary details and drawings.

All works shall be carried out according to the Engineer’s
instructions, and no changes or major phases (such as
backfilling of ditch, checking of pipes and installations)
shall be carried out without him. This Bill of Quantities
and specifications for giving over and execution of works
are integral part of the construction contract.

Unit rates for these items of work in Bill of Quantities are
the Contractor’s selling prices and they include:

a) All necessary preparatory and final works that
include high-quality and fully completed job.

b) All costs of execution of works: labour. material
including distribution, equipment, formworks and
scaffolding, prefabricated elements, assembly costs,
transport, setting, as well as all other costs according
to the valid regulations for price structure.

¢) The Contractor is obliged to perform, at his own
expense, testing of pipes, installations and sanitary
facilities in accordance with the existing technical
regulations: water supply shall be tested on pressure
set and submitted for approval by the Engineer, and
sewerage tested with gauge pressure not less than 1.5
m.
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HUspohau je myxan na o ceom TPOIIKY H3BPLIH
JesuHdexumly  CBMX  nocTpojema  LEBOBOJA,
BONOBOMA, Kao M nNpoOHy aHanmu3y Boje Mo
M3BPIIEHUM pajoBHMA, mTo fie ce KOHCTAaToRaTH Y
rpalieBUHCKOM ~IHEBHHKY, @ JOKyMEHTAauHjy o
AHAMH3K BOJAE TIPWIOMKHTH Y3 MCTH, HAKOH OBOra
MOME CE M3BPIINTH TEXHMYKH MNPErfiel M MpHjem
pajnosa.

Obape3Ho je notpebHO cacTaBHMTH KOMHCHJCKH
JAMHCHUK O HCMMTHBaY BOJIOBOJA M KaHaTM3alluje
¥ TNPHUCYCTBY HAA30PHOT OpraHa M NpEJCTaBHUKA
HHBECTHTOPA.

d) Y Tpomkome uckonma ynase uckon posoBa ca
NapanenHuM  BEPTHKAIHHUM  OJCELAMmeM  OOuHHX
CTpaHa u 1Ha poBa, CBH MOMONHM PaNOBH OCHIYPaba
o1 o0pymasarka 1 011 aTMOCIepCKe BOMIE, LPIUbEIsE
atMoc(hepcke WM MOJ3EMHE BOJE, MMAHHpaibe
HCKOMNA M HacHna, 3aTpnaBame, HabMjame 3eMibe y
cnojesuma o1 20 10 30 1M, IpeHoe IpeocTae 3eMibe
(no 100 M) ca pasacTmpamem, a Ha MecTo Koje
0106pH HAaA30pHK opraH, HaGHjaibe M MMaHMpatbe
Hcre, obenekasarke pOBOBA M JIpyTO.

€) Mepeme u nnahawe Getona Guhe Bpeno 10 JIMHHja
NMpHKa3aHuX Ha UpTEXHMa, H HA HAYMH OMMCAH ¥
OBMM YCIIOBHMA, IITO NOJIENE 0100petby HAT30pHOT
oprasa.

[punnkom mepersa 3a muahame GeToHa cBu OTBOPH 4Hja
Je noepinna npecexa seha on 400 um? Gulie ondujenn.

IInahame Getona Guhe pmeno no kyGHOM MeTpy npema
JenvHMYHEM leHama noHyheHum y npeapavyuy. Ose
jenuHHyHe ueHe obyxeatuhe KowTame pajaue cHare, cBor
marepdjana, ynorpedmsene MeXaHH3auMje, onaara M
CKena M CBE OCTale AMPEKTHE M MHJHPEKTHE TPOIMIKOBE
KOju Mopajy OMTH yuuieHM Ja OH ce H3BPIIMO pan
noHyheHHX nosuumja, a y ceeMy npeMa opeadaMa oBux
TEXHHYKHX YCNIOBA, MPONKCa K CTAH/Ap.a.

Jeanumune uewe apmupannx Gerona obyxearuhe u cioj
mpiasor Getona mapke MB15 ne6ibune 5 um, xoju he
GuTH NOJIOKEH HA NOBPIIMHE Koje HUCY JOBOJBHO YBPCTE
M pasHe, a Ha kojuma he ce Geromuparu apMupanHnm
OeToHOM.

Mepemwem ¥ nnahamem nosuumMje: HaBapka M MOHTaKa
Oetonckor reoxha, Guhe obyxsalieHe camo oHe TekHHe
Getorckor reoxha koje cy cTapHo yrpafiene y Geton, n
¥ CarnacHOCTH ca MIaHOBUMA apMaType M Kako 0a06pH
Ha/I30pHH Opra.

lnahawe Habapxe u mouTake GeTomckor reowha Guhe
BPIICHO M0 KHIOrpAMy MpeMa je/IMHMYHHMM lleHaMma
noHyhienum y mpenpauyny. Ose jenuHuune ueHe
obyxsaruhe kowrame Habaske M TpaxcnopTa GeTOHCKOr
reoskBa, sHUe 3a Be3uBABE, NOAMETAYA M OCTANOr
notpebHor marepujana, uuwheme, ceucse, caBHjambe,
MOHTaKY, 3aBaPHBAtbe M CBE OCTANE TPOLIKOBE BE3aHE 3a
HabaBKy W MOHTaXKY GeToHCKOT rBoska.

The Contractor is obliged to perform, at his own
expense, disinfection of all pipeline installments,
water supply, as well as test analysis of water upon
completion of works, which shall be stated in
construction diary with documentation on water
analysis attached. Only after this, technical control
and taking over shall be carried out.

It shall be necessary to create committee report on
control of water supply and sewerage system in the
presence of the Engincer, and the representative of
the Employer.

d) Excavation costs include excavation of ditches with
parallel vertical cutting of side ends and bottom of
ditch, all accompanying works on protection from
sliding or atmospheric  waters, pumping of
atmospheric or underground waters, planning of
excavation and filling, backfilling, compacting of
land in layers of 20 to 30 cm, transport of the
remaining soil (up to 100 m) with spreading in place
approved by the Engineer, compacting and planning
of the same, setting out of ditches and other.

€) Measuring and payment of concrete shall be made up
to the lines shown in drawings, in a way described in
these specifications and subject to the approval of the
Engineer.

In measuring for payment of concrete, all openings with
cross section area greater than 400 cm? shall be rejected.

Payment of concrete shall be made per cubic meter in
accordance with the unit rates given in the Bill of
Quantities. These unit rates shall include costs of labour,
all material, equipment, formworks and scaffolding and
all other direct or indirect costs that must be made in
order to finish work on proposed items, and all fully in
accordance with the provisions of these technical
specifications, regulations and standards.

Unit rates for reinforced concrete shall also include 5 cm
thin layer of lean concrete, concrete class MBI15, that
shall be placed on surfaces that are not solid and plane
enough and on which concreting is to be carried out by
using reinforced concrete.

Measuring and payment for item: supply and construction
of reinforcement, shall include only those quantities of
reinforcement that are really incorporated into concrete,
in accordance with reinforcement plans and as approved
by the Engineer.

Payment for supply and construction of reinforcement
shall be made per kilogram in accordance with the unit
rates given in the Bill of Quantities. These unit rates shall
include costs of supply and transport of reinforcement,
bailing wire, bar supports and other necessary material,
cleaning, cutting, bending, construction, welding and all
other costs related to the supply and construction of
reinforcement.
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4.4.6.

Jenunnuna uena noHyheHa mo TOHM WM KMIOrpamy 3a
Betoncko reoxhe npewnnka @12 mm obyxsatuhe M
LIHNKE YMJH je mpedHHK D12 mm.

VKOIMKO ce W3Be/ly PAIOBM €A MATEPHjaloM KOjH He
OAroBapa TEXHWYKHM  [pOMHCHMA  [POjEKTa WM
0n00pey HaI30pHOr OpraHa, ussohad je myxan 1a oBe
pamoBe H3BEIE IOHOBO O CBOM TpoOIIKY, 0e3 MKakse
HaJoKHane.

M3sohau je myxau 1a nocne u3BpmIEHHX panoBa, HWIH 1O
HAMOTY HAM30PHOr OpraHa y TOKY MOjeIMHHX asa
panaosa, noBene o0jekar y MCIPABHO CTamke 3a ynotpedy,
Ka0 H J1a 33TPMa 4 HCNIaHupa POBOBE M PYIE, OYHCTH CBE
objexte, HHcTanaumje K ypehaje u aenose.

CBu pajloBy Cy ypauyHaTH y 0CHOBHE MosuLmje u nehe ce
noceGuo nnaharu,

W3pohau je myxan fa cayyea cBe M3BEIEHE U MOHTHpaHe
objexte, mHcTanauMje, ypehaje u AenoBe y McrnpaBHOM
YHCTOM CTakky 10 npumMonpenaje u obesdean norpeduo
obe3belierse. OBo je ypauyHaTo y jeiHHU4HY LiHY.

Texunuxn yenoru 3a [IBL] uesu

Marepujan 3a IIBII ueen u cnojue encmente je cmema
Heomekwanor [IBll-a ca [1=10MPa y3 Heonxoague
JIONATKE.

DH3HIKO XeMHJCKE KAPAKTEPHCTHKE

o cneunduyHaA Maca 1,38-1.45 r/um?

©  3aTe3Ha uspcToha 30-60 MPa
©  Cpemba rycTUHa 1,40 r/unm’®
O KoeMLMjeHT y3aykHor Hetesama y 1/K 80x10°
©  MpOBOAEHBOCT TOIUIOTE 0,16 W/Km
©  MOBPUIMHCKH OTNOP >107 Q
O yNHjame BOJE 4 mr/um?

Kpanuter npon3sona kao M ycnoBu KOHTpO/IE KBATHTETA
Aedunucann cy crangapaoMCPIIC 106.502 u CPIIC
C3.511.

[lpumena UeBH 3aBHCH O/l MECTA NONAraka, KBATHTETA
3eM/BMINTA M 0 BpCTe moiiore, oi ontepeliema u
pasIM4UTHX YCIIOBa.

[lonarame KaHAMH3IALUMOHMX LIEBM M CMOjHUX eleMeHaTa
I03BOBEHO je Oe3 mnoceDHOr CTaTHuMKOr [OKaza o
cnenehum yenopuma:

Unit rate per one ton or kilogram for reinforcement of
@12 mm shall also include bars whose diameter is @12
mm.

If works are executed with material that does not meet
technical requirements from design or Engineer’s
approval, the Contractor shall repeat these works again, at
his own expense, without right to ask for reimbursement.

Upon completion of works or, as instructed by the
Engineer, during certain phases of work, the Contractor is
obliged to bring structure into proper condition for use, as
well as to backfill and plan all ditches and holes, clean all
structures, installations, devices and parts.

All works are included in main items and shall not be
paid separately.

The Contractor is obliged to maintain all executed and
constructed structures, installations, devices and parts
until they are taken over and to provide necessary
protection. This shall be included in the unit rate.

Technical Specifications for PVC Pipes

Material for PVC pipes and joints is mixture of non-
plasticized PVC and [)=10MPa with necessary additions.

Physical chemical properties

o Specific weight 1.38-1.45 g/cm®

o Tensile strength 30-60 MPa
o  Average density 1.40 g/cm?

o Longitudinal extension coefficientin /K §0x10°

o Heat conductivity 0.16 W/Km
o Surface resistance >10% 0
o  Water absorption 4 mg/em?

Quality of products and quality control conditions are
defined by
SRPS C6.502 and SRPS C3.511 standards.

Type of pipes used depends on place of installation,
quality of soil and type of ground, loading and other
conditions.

Placing of sewage pipes and joints is allowed without
special static evidence under following conditions:
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—  Hcnon caoBpahajunx nospumua wmm nospumna Koje
Cy cam0 noBpeMeHo H3nokene caofpahajy nakmmx
BO3MIA, MUHHMA/IHH MOKPHBHY C/10j Tpeda j1a H3HOCH
0,8m

— Hcnoa necaoGpahajuux moepuuuna mn MOBPUIMHA
KOjE Cy CaMO TMOBPEMEHO H3NOMKEHE caobpahajy
JIAKUIHX BO3HMNA, MMHHMAJIHK MOKPHBHH €/10j Tpeba
Ja w3nocw 0,8m

— Ilpu nonaramy y 3EMJbY HCIOJ 3rpajia MOKPHBHH
C10] H3HAIHAITABKA LEBH MOpa [1a W3HCCE HajMaibe
150mMm. Ykonuko ce ve mory uibehu ontepeherna
yonmea yrpaaHMX KOHCTPYKUMOHHX JienoBa, Tpeba
YrpaaMTH 3alUTHTHE LICBH.

— Illpu nonarawy y kavane MuHMMaTHE [IHPHHE,
MOKPHBHH CIIO] HE CME Ja mpenasu 6M, 0K npH
nonaraky MCIO/ HACHMA H Y BEOMA IIMPOKE KaHANe
Taj €roj He Tpeba ja npenasu 4,

= 3emibuurTe 3a Hacuname TpeGa aa MMa OpUOTIEKHO
cnenehe KapaKkTepuCTHKE 8=20,5KN/m?;
8<22 5KN/m?

- Tlonarame y noapyujy nomsemuux soga n03B0mEHO
Je camo MOA YCIOBOM a Ce CpEeYH OfHONIEH:E
HAacHMHOr  marepujana. Opnomere ce crpeuapa
noNarameM y (MATAPCKH Cl10j O LULYHKA MM
GeToH.

— VYKomMKO ce ojicTYNa o OBMX HOPMH noTpeCHO je
BPLUMTH NMPOPaiyH HOCHBOCTH LIEBH IIPH Yemy Tpeba
00e30eanTu  cTaHgapame  yclnoBe  HacHnama W
cabujarea (JIMH 4033) mto 3maun nma YV 30HH
LICBOBOA OA JHA KaHala 10 HajMame 30uM W3Hag
TemeHa uesM Tpeba noctuhu crnemehe BpesHocTH
cabujarma:

®  97% rycTiHe HEKONAHOT 3eMIBHINTA 32 HEBE3MBA
™a

®  95% rycTMHE HEKONAHOr 3eM/BHLITA 33 BE3HBA
Tna. CBe BpenanocTH cabujama TpeGa nokasaTu y
TOKY Pajiopa,

~ Hacuname y 3omm nesomoma (om ama xamana o
Hajmame 30UM u3Han uesH) BpIIK ce De3xaMeHuM
MarepujaioM KojH Ce yjeaHO MOwe M cabujaru.
Marepujan 3a wmacunaie, KOjH je V JMpEKTHOM
AOHMpY Ca LEBH, MOKE CE Y3€TH Ca TOMMiE of
MCKOMAHOr  KaHama, amu ra Tpefa mnpeTxomHo
OYMCTHTH 0A KpynHOr matepujana. Cabujame oko
LCBH BpLIM CE& PYYHHM W XHAPAY/IWUKOM ATATOM.
Marepujan ce csaxu nyt macuna camo A0 TeMeHa
UEBH H cabHjarse ce BPIIM CAMO ca CTPaHe, a HUKAKO
¥ 30HM KOjy 3ay3uMa Les. Marepujan ce cabuja cpe
AOK ce He octBapH 100po  moarpaljuBame
KaHaIM3alHOHOr BOJa ca crpaHe. Hacuname w3majn
TEMCHA LIEBH BPIIK CE y CIOjeBMMA, TAKO /1A BHIIH
ciojeByn cabujajy HuKe.

Under traffic areas or areas that are only temporary
exposed to the traffic of light vehicles minimal cover
layer should be 0.8 m.

Under non-traffic areas or areas that are only
temporary exposed to the traffic of light vehicles
minimal cover layer should be 0.8 m.

On placing into the ground under buildings, cover
layer over the socket should be at least 150 mm. If
loadings due to built-in structure parts cannot be
avoided, protective pipes should be placed.

On placing into the channels of minimal width, cover
layer should not exceed 6 m, while on placing under
embankment into the very wide channels, that layer
should not exceed 4 m.

Soil for filling should have nearly following
characteristics 8<20.5SKN/m?; 8<22 5KN/m2,

Placing in areas of underground waters is allowed
only under condition that erosion of filling material is
prevented. Erosion shall be prevented by placing
pipes in filter layer of gravel or in concrete.

If there is a departure from these norms, it is
necessary to make calculation of bearing capacity for
pipes where standard conditions for filling and
compacting (DIN 4033) shall be provided, which
means that in the area of pipeline from the bottom of
channel to at least 30 cm above vertex of pipe,
following compacting values shall be achieved:

®  97% density of non-dig soil for non-cohesive soil

®  97% density of non-dig soil for cohesive soil .
All compaction values shall be proved during
construction

Filling in area of pipeline (from the bottom of
channel to at least 30 cm above pipe) shall be done
by using non-stone material that can be compacted.
Filling material which is in direct contact with pipe
may be taken from excavated channel but first it
needs to be cleaned from coarse material.
Compacting around pipes shall be carried out by
using manual or hydraulic equipment. Each time
material shall be filled only up to the vertex of pipe
and compacting shall be carried out only at sides, and
never in the pipe area. Material shall be compacted
all until good side support for sewage line is
obtained. Filling above pipe vertex shall be carried
out in layers so that higher layers compact lower
ones,
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Texunuku ycnosu 3a [MEBI ueen

TCXHOJ'!OI"HjOM ClHpanHor HaMOTaBawa, 0/ MOMHETHIIEHA
Bucoke ryctune (IEBI'), npoussone ce :

O mpodmIMcaHe LEeBH [ca HarnaBkom]

©  LEBH MyHOT 3uja [De3 Harnaeka)

O JIYYHH CErMEHTH

O (ha30HCKM KOMAIM M AXTOBH

TlonueTunen BUCOKE ryCTHHE je TEPMOINIACTHYHA MACa HA
6a3n eTuneHa XOMONONMMEPA W JIOAATAKA. MPH M3PALU

ueen kopuctn ce [IEBI' namemen 3a ekctpyswjy ca
Aogatkom yahu xao YB crabunusatopa.

DHIHIKO XeMHjCKe KAPAKTEPHCTHEE

O rycrHHa 0,945 r/um’
O MOJYJI €1aCTHYHOCTH 800 N/mm?

O KoeduUHjeHT THHEApHOr
WWHpeHsa 1,3-2,0 107 K

O  KOGHMLMjEeHT TeMIepaTypHe NPOBOALHBOCTH
(mpm 23°C) 0.35- 0,40 W/iuMK

KBanuter npouseojia kao 1 ycioBH KOHTpONe KBATHTETA
ledunucanu cy cranpapaom EH MCO 9969, [pema
HaBE/ICHOM CTaHIaply LEBHM CY, NpeMa MpPCTEHACTO]
KPYTOCTH, pasBpCTaHe y INecT Knaca npema pactyhem
ontepeherby. [IpcTenacta kpyTocet je Benuuuna Koja naje
nojgarke o rpaHuuM ontepehewa NpH  103BOJBEHO]
nedopmanuiu oa 3%,

Lleeu NpoM3BeacHE TEXHOJOIHjOM CIHpanHOr
HamoTaBarba OMOryhyjy noTmyHy XOMOreHOCT 3uma M
anconyTHy uenoposHoct. Jla 6u oma ceojeTBa 3a]pXkao
KOMILIETAH LEBOBOJ, Pa3BUjEHA je TEXHOJIOIHja chajara
LIEBH EKCTPY3HOHHM 3aBAPHBAILEM.

Otnoproct TEBT uesu Ha arpecusue Meauje je Takpa na
omoryhyje wuxoBy YCMCIIHY NMPHMEHY HA |

O LIEBOBOJIE 3a TPAHCNIOPT HHAYCTPH]CKHX OTNAJHHX
BOJIA,

©  (pekanHe KONEKTOPEe U KONEKTOPE OMIITEr CHCTEMa,
O BEHTHIALMOHE LIEBOBOJIE,
©  HCNYCTE KOjM CY JIOLMPAHH Ha IHY MOpa

©  JHUMHAKE 3a 0TNajlHe racose,

Technical Specifications for PEHD Pipes

By using technology of spiral rolling and polythene of
high density (PEHD) the following can be produced:

o profiled pipes [with sockets]

o full wall pipes [without sockets]

o archrings

o Prefabricated elements and manholes

Polythene of high density is thermoplastic mass on base
of ethylene homopolymer and addings. In construction of

pipes, PEHD designed for extrusion with addition of soot
as UV stabilizer is used.

Physical chemical properties

o Density 0.945 g/em’®
o Elasticity module 800 N/mm?

o Coefficient of linear
extension 13-2010*K"}

o Heat conductivity coefficient
(at 23°C) 0.35 - 0.40 W/mK

Quality of products and quality control conditions are
defined by EN ISO 9969 standard. In accordance with the
mentioned standard, depending on ring stiffness, pipes
are classified in six classes according to the ascending
loading. Ring stiffness is a measure that provides
information on loading limit at permissible deformation
of 3%.

Pipes produced by using spiral rolling technology provide
full homogeneity of wall and absolute non-porosity. In
order to achieve that entire pipeline keeps these
properties, technology of connecting pipes by extrusion
welding has been developed.

Resistance of PEHD pipes on aggressive medias is such
that enables their successful use in:

o pipelines for transport of industrial waste waters,

o foul main sewers and sewers of general system,
o vent pipelines,
o outlets located at the bottom of the sea and

o chimneys for waste gases.
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44.7.1.

[TEBT" uesn umajy cnesehe kapaxkrepucTHke :

o Jjake ¢y wro omoryhyje 3natHy ymTemy
TPaHCNOPTY, MAHUITYIALM]H H MOHTAMKH,

1pH

©  BCIHKA OTNIOPHOCT HA arpecHBHE Mcﬂl‘lje,
O BCIIHKA KOPO3HOHA OTIOPHOCT,

o ommmune Qu3nyke ocobuHe na caMum THM noechau
BEK Tpajama (LEBM W CIOjeBa) M MalM TPOUIKOBH
O/lprKaBakba,

O INaTKa YHYTpallkba NOBPIIMHA KOja CMAakbyje Tpame
TPH TEYEILY,

© M3BpCHA OTNOPHOCT  Ha abpasujy wWTO 3HATHO
noschapa Bek Tpajama LCEH,

o MoryhHOCT yrpamme M CepBHCHpAbd NPH CBHM
BPEMCHCKMM YCIOBHMA (DAacnoH TEMIEPATYpa [MpH
yrpaamu 01 —40°C go +80 °C).

XemHjcKa OTIOPHOCT LEBH

[TosHaro je ma cy nnacTH4YHE MAce KOPOIMOHO MOCTOjaHe
H J1a UM J€ XEMH]CKa OTNOpHOCT 100pa.

Wnak, npu noaupy pajHe MaTepuje ca 3HAOM LEBU MOTY
HACTaTH PasIHYHTH MPOLECH Kao 1ITO CY ancopruMja
TeuHOCTH (OyOperse), eKCTpaklHja PACTEOPIEHBUX JIE/I0BA
MatepHjana (CKylbame), XHAPOIH3a, OKCHIALMja. U CIl.
[Nonamane uesu oa IMEBI ofjaunseno je y JIMH 8075 -
noparax 1.

4.4.7.2. TpaHcnopT M CKIAIMIITEHE

4.4.73.

[IEBT" ueBn, ycnen BenMke OTMOPHOCTH HA YJapUE M
neopmanmje kao u 360r Mane TeKHHE, UMajy HEIAXTCBHE
NOCTYNKE TPaHCNOPTa W CKIamMmTera. Llepu cy u Ha
HMCKMM  Temneparypama (ucrion 0°C)  J0BOJBHO
€/1aCTHYHE M OTIOPHE HA yaaplie.

Ynpkoc ceemy oBome Tpea BOIMTH pauyHa ja uesn Oyay
YCKNaJMIITeHE HA paBHOj TOMIO3HM M jaa He Oyay y
KOHTaKTy ca OIITPHM MpPEJMETHMA KaKO Y MPEBO3HHM
CPEACTBHMA TAKO M HA MCCTY CKNaMHIITeHA.

Llern Tpeba j1a Hanerajy Ha NOJUIOTY LENOM JYKHHOM.

Hauun yrpagme

Vrpaamy ueBH MOpajy H3BECTH OCMOCOBBEHM PATHHLIN
101 CTPY4HHM HAI30pOM.

[lpu camoj yrpanmu ueBOBOIa noTpebHO je momToBaTH
OMIITE CMEPHULE 34 IONIArame LEBOBOJA KOjH C& MONakKy
¥ 3eMJbH 1 Koje cy aeduHucane crannapaom EH 1610.

4471

PEHD pipes have following characteristics:

o They are lightweight which allows significant savings
in transport, manipulation and construction,

o Great resistance to aggressive medias,

o Great corrosion resistance,

© Excellent physical properties which means longer
service life (of pipes and joints) and low maintenance
costs,

o Smooth inner surface which reduces flowing friction,

o Great abrasion resistance which means longer service

period,

o Possibility of construction and servicing in all
weather conditions from (—40 °C to +80°C).

Chemical Resistance of Pipes

It is well known that plastic masses are corrosion proof
and that their chemical resistance is good.

However, in contact of working material with pipe wall
different processes may occur, such as liquid absorption
(swelling), extraction of soluble parts of material
(shrinking), hydrolysis, oxidation or other. Behavior of
PEHD pipes is explained in DIN 8075 - addendum 1.

4.4.7.2 Transport and stockpiling

44.73

Due to great resistance to impacts and deformations and
because of small weight, PEHD pipes do not require
demanding procedures of transport and stockpiling. Even
at low temperatures, below 0°C, they are elastic enough
and resistant to impacts.

In spite of all, it must be taken care that pipes are
stockpiled on even surface and that they are not in contact
with sharp objects, in transport or at stockpiling place.

Pipes should be placed on surface at full length.
Installation method

Installation of pipes must be carried out by qualified
workers under professional supervision.

In installation of pipeline it is necessary to obey general
guidelines for placing of pipeline in ground, and which
are defined by EN 1610 standard.
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4.4.74.

Hotpe6ro je 106po npunpemutd moctesmuiy (1e6/bune
15um) of mecka WM APYror MaTepHjana Koju KoOjH je
moryhe 30ujaTi M He caipKH 3pHa KpyNmHHja om 20MM.
[otpebuo je moctuhu 36ujeHoct Matepujana oko
uepoBona on 95% no Tlpoktopy. 36ujame Matepujana
BpWH ce ¥ chojepuMa of 20uM ¥ 10 % cnolbalimer
npeyduka uesd. Henutupama cy nokazata ga je
cabujarbe MaTEpHjana NOroAHAM BUOPALMOHHM ANapaToM
3HaTHO Gosbe Hero py4Ho cabujame. YkomHko ce
NocTaB/ba OMIATa 32 pasynupame KaHana cabujame
/bYHKA MOPA ¢ M3BPLIMTH W HAKOH Baljema onnare.

Ma 6u ce 3awTnTHAA O MexaHHUKMX olTeherba LR ce
satpnaea 30uM W3HAL TEMEHA LIEBH M TO MATEPHjaioM
KOJH HE CMe /13 CAapikH KPYNaH KaMeH, TOMJbeHy LIy i
cimuHo. Taj Aeo poBa MoOMKe Ce HCIYHUTH MaTepHjanoM
OJI MCKOMA aKo HeMa Marepujana koju Oe eBeHTyamHO
OLITETHO LIEB.

Cnajame ueroroa

3a TIOBE3MBAILE  LEBM TNPHMEHYjE Cc€  T0CTYNaK
CKCTPY3HOHOT 3aBapuBama. OBHM nocTynkoM 100uja ce
NOTHYHO auxTyjyhu cnoj.

Jlokaumje 3apapuarma mopajy ce IITHTHTH Npu jakom
CYHUEBOM 3pauersy, BETPY M TNpallMHA Kao M IpH
TemneparypH ucnog +5 C.

[TpunukoM nekona poea Mssohau mopa na Boan pauyHa o
Moryhem ozmeujawy caoGpahaja  koju Mome na
Npoy3poKyje 3apylmiasame poBa M yrposu Oe3bemHocT
pannuka. Mspohau je obasesan na cmposenme mocefHe
MEpE 3a NOTIYHY CHIYPHOCT NpH pagy Ha CBUM
JEOHHLIAMA HCKOTAHOT POBa.

YKOMHKO Ce MCKON poBa BPWIM Y 30HH MOCTOjelinx
uHcTanaumja  (enextpoexeprerckux, IITT, racorona,
TOMIOBO/IA, KA0 H BOJAOBOAHMX H KAaHATH3AUMOHUX), a
BHXOBE Tpace HHCY ojapeliene Ha TepeHy, npe nouerka
panoBa Ha TpacH MOpa CE€ YTBPAM MONOMKA] THX
VHCTanauMja MONpeYHHM  OTKONaBameM. OTKpHBeHe
HHCTA/IALMj€ CHHMHTH TE0JCTCKH M NOJATKE A0CTABHTH
OpraHu3auMju Koja OApKaBa Te WHCTanalMje, OJHOCHO
H3BPLINTH yCariamagame nocTojehux M mpojeKToBaHux
HHcTanauuja. Ha mpoeepeHuM [eoHMLAaMa TpPHCTYHHTH
HCKOMY poBa 10 YCBOJEHO] METOJM Koja MojuUleke
0100perY HAI30PHOT Oprana.

Bes o03upa Ha 3axtese npema kojuma M3sohau mopa
no6uTH onoGperme 3a CBakM IaH paja, pacnopen
MEXaHH3allHje W HAYHH HAMPE/I0Bakba, jeMHO je n3gohay
OIroBOpaH 3a METOJY pana, KBaJIHTETHO H3BPIUCHE
nocna, 3aBpUICTaK Nocna y yroBOPEHOM POKY Kao M 3a
CHTYPHOCHE M 3aIUTHTHE Mepe 3a Bpeme u3Bohema
panoBa.

OBUM TEXHUYKHM YCIIOBUMA NPOMHCAHE CY CAMO BaKHH]E
CTAaBKC KOje MpPEUM3MpAjy HAYMH M KBANHTET pama Ha
HeKony. 3a cBe APYro WTO OBJE HHMje HABEICHO BAKE
onrosapajyhe TexHuuke HOpMe, CTAHOAPIHM, MPOIMHCH M
NPaBHIHHLM.

4.4.7.4

It is necessary to have a good preparation of subgrade
(thickness is 15¢cm) from sand or other material that can
be compacted and that does not contain grains larger than
20 mm, Compactness of material around pipeline must be
95% according to Proctor. Compacting shall be carried
out in layers of 20 cm and up to the % of outer pipe
diameter. Testing has shown that compacting of material
with adequate vibrating equipment is much better than
manual compacting. If formwork for bracing of channel is
being placed then compacting of gravel must be carried
out after removal of formwork also.

In order to protect pipe from mechanical damages, it is
necessary to cover it 30 cm above pipe vertex with
material that docs not contain coarse stone, groge or
similar. That part of ditch may be filled with excavation
material if does not contain material that possibly might
damage the pipe.

Connecting pipes

For connecting pipes. method of extrusion welding is
used. This method insures fully watertight connection,

Welding locations must be protected from strong solar
radiation, wind, dust and temperature below +5°C.

During excavation of ditch, the Contractor must take care
on traffic flow that might cause cave in of ditch and
endanger safety of workers. The Contractor is obliged to
undertake special measures for full protection and safety
at work on all sections of excavated ditch.

If the ditch excavation is being carried out in the area of
existing installations (clectric lines, telecommunication
lines, gas lines, heat lines, as well as water supply and
sewerage system ), and their routes are not marked on the
terrain, before start of works on route position of these
installations must be established by cross wise digging.
Discovered installations shall be surveyed and data shall
be submitted to the company responsible for maintenance
of these installations, which means that reconciliation of
the existing and designed installations shall be made. On
checked sections excavation of ditch shall start in
accordance with the accepted working method and
subject to approval by the Engineer.

Notwithstanding requests according to which Contractor
must have approval for each programme of works,
arrangement of equipment and method of progress, only
the Contractor is responsible for working method, high-
quality of works, completion of work within agreed
period and for safety and protection measures during
execution of works.

These technical specifications define only major items
that specify method and quality of work on excavation.
For everything else that is not stated here, corresponding
technical norms, standards, regulations and rulebooks are
valid.
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4.5.

4.5.1

HM3MewmTame BooBOAa 1 KaHaM3aImja

Onuc panosa

Panose Ha BomoBOMy M KamanMzaumjm Kojuma ce
NPUBPEMEHO MM TPAjHO H3MELITAJY JENOBM LEBOBOIA
HIIH [IPYTHX eleMEHATA CHCTEMA M3BECTH Y CBEMy Mpema
W3BOHAYKOM MpPOjEKTY KOjH je Mpomao TeXHMuKy
KOHTpOJly © 0OroAdeHoM mnpejpauyHy, a KojH je
onobpuna KoMyHanHa oprauusauMja. CacTaBHM jeo
noroafeHor npejpauyHa je KOMIUIETAH [IPOjEKaT ca
cneuMbUKauMjoM MaTepujana, MNpeAMEPOM M CBHM
NOTPEOHUM ETALHMA M HALPTHMA,

PajoBe M3BOAMTH 1O YNYTCTBY HAZ30PHOr Oprama, 6e3
KOra C€ HEe MOTY BpIUMTH HHKAKBE W3MEHE Kao HH
H3BOOMTH 3Hauajuuje (ase (HOp. 3aTpnapame poga,
HCNUTHBALE LEBH M MHCTANALIM]A M IP.), 4 y3 CArlacHOCT
NpeICTaBHUKA  KOMyHanHe  opramuzaumdje.  Osaj
NpeipauyH U YCNIOBH 33 YCTYName M M3BPIICHE PajoBa
CY CacTaBHH 1€0 YroBopa o H3Bohery pamora.

Jeanuuune nene oBMX no3uuMja pagosa y npejapauyHy cy
npojajue uene ussohaua n uexe oGyxearajy:

— Cee notpefue npunpemHe u 3aBplUHE pagoBe KOjU
00yxBarajy KBATMTETaH M Y LUEMMHH 3aBPLIEH 110CA0.

= CBC H3OATKE 3a HIBPLICH:E CAMHX pagoBa B TO 3a:
panHy cHary, MaTepujan ca pacTypom, anart, oriaTe u
ckene, (Ja30HCKE KOMaje, TPOWIKOBE MOHTANKeE,
TPAHCTIOPT, PEXHM]y Kao M CBE APYIe H3JATKE Mo
BakeluM nponucuma 3a cTpykTYpy Hena.

M3pohay je Jymwan na o CBOM TpOWIKY M3BpHIM
HCIHUTHBAE 1IEBH, HHCTATALM]A W CAHUTAPHUX OGjexara
Mo nocrojehuM TEXHHYKMM MPOMHCHMA M TO: BOJOBOI
HCIIMTATH HA 3aJaTH MPHUTHCAK KOjH je MOAHET Ha
on00pete HAT30PHOM OPraHy, 8 KaHATH3alMjy HCIIHTATH
€a HaANPHTHCKOM OJ1 HajMame 1,5 M.

Mssohay je nykan ma o cBomM Tpomky w3Bpmm
ne3sun(eKlHjy CBHX MOCTpOjelba LIEBOBOLA, BOIOBOA,
Kao U npolHy aHanu3y Boje MO H3BPIIEHUM pajoBHMa,
WTo he ce KOHCTATOBATH y rpaljeBMHCKOM AHEBHHKY, a
JOKYMEHTAUH]Y O aHANH3M BOAE NPHIOKHTH Y3 HCTH,
HaKOH OBOra MOXKE CE€ M3BPIIMTH TEXHHYKH Mpernes u
NPHjEM pajoBa.

OGaBe3Ho je NoTPeGHO CACTABUTH KOMHCHICKH 3aITMCHUK
O HMCMHTHRAY BOLOBOJAA M KaHANM3ALMjE Y MPUCYCTRY
HAa30PHOr OpraHa ¥ MNpeJCTABHMKA MHBECTHTOPA W
MPEACTaBHUKA KOMYHAlHE OpraHW3alfje HaUleKHE 3a
OBE CHCTCME,

4.5

451,

Relocation of water supply and sewerage
systems

Description of the Works.

Works on water supply and sewerage systems by which
parts of pipeline or other elements of system are being
relocated shall be fully executed in accordance with
construction design that has previously passed technical
control and approved by public service. Integral part of
agreed Bill of Quantities is complete design with material
specification, bill of quantities and all necessary details
and drawings.

Works shall be executed according to the Engineer’s
instruction, without which no changes or major phases
(such as backfilling of ditch, testing of pipes and
installations or other) shall be carried out, and with
approval of public service’s representative. This Bill of
Quantities and conditions for takeover and execution of
works are integral part of construction contract.

Unit rates for these items of work in the Bill of Quantities
are Contractor’s selling prices and they include:

— All necessary preparatory and final works that
include high-quality and fully completed job.

— All costs of execution of works: labour, material
including distribution, equipment, formworks and
scaffolding, prefabricated elements, assembly costs,
transport, setting, as well as all other costs according
to the valid regulations for price structure.

The Contractor is obliged to perform, at his own expense,
testing of pipes, installations and sanitary facilities in
accordance with the existing technical regulations: water
supply shall be tested on pressure set and submitted for
approval by the Engineer, and sewerage tested with gauge
pressure not less than 1.5 m.

The Contractor is obliged to perform, at his own expense,
disinfection of all pipeline installments, water supply, as
well as test analysis of water upon completion of works,
which shall be stated in the Building Journal with
documentation on water analysis attached. Only after this,
technical control and taking over shall be carried out.

It shall be necessary to create committee report on control
of water supply and sewerage system in presence of the
Engineer and the representative of the Employer and
representative of public service responsible for these
systems.
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Y TpoIKOBe HCKONA Y/ia3e MCKON POBOBA ¢4 MAPATCTHHM
BEPTHKATHHM OJACELAkEM DouHMx CTpaHa M JHa poBa,
CBH nomoliny pajioBn ocHrypama o 00pyluaBama u o
armocepcke  Bose. uprumerme  atvocdepcke  unm
noa3seMHe BOOE, ﬂﬂaﬂﬂpﬁ.ﬂ:@ HCKOITa H HacHna,
3aTpraBatbe, Habujamke 3emibe y cnojesuma ox 20 mo 30
UM, npeHoc mpeoctane semme (o 100 M) ca
Pa3acTHPAmEM, @ Ha MECTO Koje 0100pH HAI30PHM Oprau,
Habujame M nnauHpame HcTe, obeneKaBambe POBOBA M
Jpyro.

Mepemwe 1 nnahame

Pagosn wHa BomoBomy M Kamanmzaumjn ce mepe y
MOTHYHOCTH Yy CKJIady ca MOPjEKTOM KOjH je npolmao
TEXHHYKY KOHTPONY M JOTOBOPEHHM [IpEAMEPOM M
NPEAPaYyHOM H MONCHKY 000peHYy HAT30PHOr OpraHa.

Jeaunuyne uewe oBux nosuumia panosa u3 npeaMepa u
npeapavyHa cy npojiajHe ueHe w3pohaua.

Excavation costs include excavation of ditches with
parallel vertical cutting of side ends and bottom of ditch,
all accompanying works on protection from sliding or
atmospheric  waters, pumping of atmospheric or
underground waters, planning of excavation and filling,
backfilling, compacting of land in layers of 20 to 30 cm,
transport of the remaining soil (up to 100 m) with
spreading in place approved by the Engineer, compacting
and planning of the same, setting out of ditches and other.

Measurement and Payment

Works on water supply and sewerage shall be measured
fully in accordance with the Design that has passed
technical control and agreed Bill of Quantities and subject
to the approval of the Engineer.

Unit rates for these items of work in Bill of Quantities are
the Contractor’s selling prices.
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5.1.

Bymeme u yrpanma ankepa

Y UMBY 32ITHTE YeNa MCKONA M MCKONAHMX MIKAPIH
HHXOBE HHTCPAKUMjE Ca OKOMHOM OpACKOM Macom,
3axTesa ce mpumeHa “Sn” aukepa (cuapa) . OBu aHKepH
CY ACNHMHUYHO HANPErHyTH, a MONOKEHH CY Y LIEMEHTHOM
mantepy. Cuna wmanpesama u3Hocn 20% npojextom
npeasuliene MUHUMATHE CHJIE Y aHKEpY.

a) 3a ueno uckona npeasuliena cy SN cuapa RM2S, L
=40/ 6,0m, RD19, L= 3,0m.

Tlpensulena MuUHMMANTHA CHIA Y aHKEPHMA M3HOCH
85 kN.

b) 3a mkapne-GouHe crpane uckona npeasuheHa cy
SN cuapa R®19, L =3,0m/4,0m, RDI19, L =2 50m.

Ipenpulena Munnmanana cuia y aHKepHMa H3HOCH
55 kN, oaxocno 35kN 3a ankepe ox L =2,5m

Cuna npesmanpesawa ustocn 10-20 kN, u Hajuemhe ce
CAOMIITABA AHKEPY MOMEHT K/bYYeM, MpelcTaBba
KOHTpony yrpaheHor aHkepa,

Tpeasubenn anxepu cy oa peGpactor yennka RO19 (25),
ca HaBojeM o/ L = 15 1M, Ha mpesibeM feny 3amimbenn
I 32KOLICHH, 33 JIAKIIE MPOJHpALE ¥ OYILOTHHY, KpO3
ManTep.

Kontakt ankepa u npumapHe o6nore WM uckonaHe
KOCHHE OCTBapyje ce nnounuom (uemmuna) 160 x 160,
1=10 mm. Jlyxuna aHkepa je nedMHUCaHA TIPOjeKTOM.

Bywemwe pyna 3a ankepe Tpeba na ce obamiba CYBHM
MOCTYIKOM,

[lpeunnk Gyworuue:

MuH =41 mm
Max 1=51 Mm

lo wusspwenom Oymewy OymorHHa ce u3ysasa
BA3NYXOM MNOJ NPUTHCKOM, Kako OM ce OoAcTpaHuna
NpauliHa U JIeNOBH CTEHCKE MACe, a 3aTHM CE HABIAKH
Npe yrpaawe ManTepa, 0OHOCHO aHKepa. YKOMMKO ce y
Oyworudy ommax ue ybanyje 4HKEp OHa ce Mopa
3aTBOPHTH OArosapajyhum denom.

SN anxep (cuapo) ce GopMupa YTHCKHBAMmEM Yenuume

wunke y OyworuHy meher npeyHumka HCmyeHy
LEMEHTHAM  ManTepom 1 2 y3 jgojarak yOpsupaua
BE3UBaHLA.

Yrpamwa aukepa BpIIM Ce  MAIMHCKMM  IyTeM,

MPUMEHOM MOCEOHE OMpeMe 33 MEXaHH3IOBAHY YIPaliby
ankepa, uiu nomohy danusor yexuha.

5.1.

Boring, and Installation of Anchors

In order to protect the face of excavation and excavated
slopes, and their interaction with the surrounding hill
mass, it is required to apply “Sn” anchors (rock bolts).
These anchors are partially pre-tensioned and embedded
in cement mortar. The tensioning force is 20% of a
minimum force in the anchor that is specified in the
design.

a) For the excavation front, SN anchors, R®25, 1= 4.0/
6.0m, R®19, L= 3.0m are foreseen.

A minimum force in anchors is foreseen to be 85kN.

b) For excavation slopes, SN anchors R®19, L=
3.0m/4.0m, R®19, L = 2.50m are foreseen.

A minimum force in anchors is foreseen to be 55 kN,
and 35 kN for 2.5 m long anchors.

The pre-tensioning force is 10-20 kN and is, most often,
applied to the anchor with a torque wrench, and
represents a control of an embedded anchor.

Foreseen anchors are made of ribbed steel RP19 (25) ,
with a thread L= 15 cm, and a pointed or bevelled tip for
easier penetration into the borehole, through mortar.

The contact between the anchor and the primary lining or
excavated slope shall be achieved over a (steel) plate, 160
x 160, d = 10 mm thick. The length of anchors is
specified in the design.

The holes for anchors shall be bored in dry.

The borehole diameter:

Mind=41 mm
Max d =51 mm

After finished boring, the borehole shall be cleaned with
compressed air in order to remove dust and fractions of
rock mass, and then wetted before the injection of mortar,
ie. insertion of anchor. If an anchor is not to be inserted
immediately into the borehole, it shall be closed with a
proper plug.

An SN anchor is formed by driving a steel rod into a
borehole of a larger diameter filled with 1:2 cement
mortar with the addition of an accelerator.

Anchors are installed mechanically, applying a special
equipment for mechanical installation of anchors, or
using a creasing hammer.
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Fyer uementnu wmantep - komsucrenumja “nymuur”
(Bomouementn  mamrep  0,3-0,35) wmujextnpa ce ¥
OyWOTHHY Tako WITO Ce yMETHE ryMeHO Lpeso 10 Kpaja
OywoTuHe, a NOTOM Ce OHO CaMo NpPHIPKABA, 10K ra
Maca u3 GylOTHHE CKPO3 He ucTepa.

Ha e Ou McLypuna Maca KOPHCTHTH MIACTHYHU Yel 3a
3aTRapame OyIOTHHE.

Hocne ourpuhasama mantepa nocraema ce aHKepHa
MMoka, Ha NPHIPEMECHY MOAIOTY, KOja c¢ NPUBYOH v3
CTEHY (NpuMapHy 00710rY) NpUTE3amheM HAaBPTKE, Kana ce
M OCTBApYje TpaKeHa CHITA NIPETXOHOT HAMpe3atsa,

AHkep (cuapo) mopa OGutm samtuhen on KOpO3Hje
YHTABOM CBOJOM IYKHHOM (MOpa JIEXATH Y LEMEHTHOM
ManTepy WM y MIasHoM GeToHy).

Koutpona wucnutnsama cuie u3pnavema ankepa je
00aBe3sHa W BPIIM CE MO LIBAjUAPCKOM cTanaapay SIA
191.

Teno aukepa mopa Gutn BecrnpekopHo uucTo, 63 phe u
macHohe. KonTpone ucnutuBama no uanory HAA30pHOT
opraHa cy obasesHe U TO:

Yemuk mopa ga 6yae y cknamy ca INpapunaukoM o
TEXHHYKHM HOPMATHBMMA 3a OETOH M apmupann GeToH
(TIBAE / 87) , ynytcTBuMa 3a npUMeHy W nparehum
CTaHaapauma:

CPIIC 1[.K6.020 Bpyhe samaHu wemuup. BetoHckn
venuun. Texunuku ycnosu 1987

CPIIC I1K6.120 Bpyhe Bamauu wenuuu. BetoHcku
uenuy. Odnuk 1 Mepe 1986

CPIIC EN 10002-1: 1996 ICS 77.040.10

Kpanuter matepujana noxasusahe ce npema ynytersy
HAI30PHOT Opra1a.

Y jeAMHUYHY YIOBOpeHY LIGHY yiasd cas Marepujan u
onpema, pai, panHa cHara, anar npufop, Kao M cas
npobHU pajl M pal Besan 3a KOHTPONY KBaIMTeTa
yrpafjennx ankepa (uyname ankepa).

Obpauyn 3a nahame Bpuwy ce npema 6pojy KoMIIETHO
yrpafjenux aHkepa kako of06pH HANZOPHH OPTraH.

[Tnahame

Wssohauy he Guru nnahena jenuununa YTOBOpEHa LeHa
10 KOMajly u3BefieHOr aukepa, oapeheHor npeynmka u
onpelieHe ay:kumne.

Thick cement mortar — pudding consistency - (water-
cement mortar 0.3-0.35) shall be injected into the
borehole by inserting a rubber hose to the end of
borehole, keeping it lightly in place until the grout from
the borehole forces it out completely.

A plastic plug shall be used to close the borehole, to
prevent the grout from leaking out.

Before the mortar hardens, an anchor plate shall be placed
on prepared bedding, which is then pressed to adhere to
the rock (primary lining) by tightening the nut to achieve
the required pre-tensioned force.

The anchor shall be protected against corrosion in its full
length (it shall be embedded in cement mortar or in
shotcrete).

Pull-out tests are obligatory for anchors and shall be
carried out in compliance with the Swiss standard SIA
191.

The anchor body shall be absolutely clean, rust- and
grease-free. Control tests ordered by the Engineer are
obligatory, namely:

Steel shall be in compliance with the Rules on technical
norms for plain and reinforced concrete (PBAB/87) , the
instructions for use, and related standards:

SRPS CK6.020 Hot-rolled steel. Reinforcing steel.
Technical Specifications. 1987

SRPS C.K6.120 Hot-rolled steel. Reinforcing steel. Shape
and dimensions, 1986

SRPS EN 10002-1: 1996 ICS 77.040.10

The quality of materials shall also be proved as directed
by the Engineer.

Measurement

The contracted unit price shall include all material and
equipment, work, labour, tools, kits, and all trial work and
work related to the quality control of embedded anchors
(pull-out tests).

Measurement for payment shall be based on the number
of completed anchors as approved by the Engineer.

The Contractor shall be paid at the contracted unit price
per | embedded anchor of specified diameter and length.
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5.2.

ApMartypHa xu4aHa mpexa Q139,
M.A.500/560

Ocurypame KOCHHA HENa HCKONMHMX IUKAPIH, MPEKOM
QI39M. A, 500/560. Mpexka ce Hamasu y MiIasHOM
Oetody, ucnon cumapa. Tlpeknaname Mpexe TpH OKLa,
oba kpaja ce Be3yjy xwuuom. [lospumnna Mpeke koja ce
npeknana obyxsahen a je jeaMHHYHOM LeHoM. Mpexka
MOpa 1a MMa npousBoaykil aTecT KOjU Cce NOJHOCH
HaJ30PHOM  Oprany Ha opobpewe. Tpancrnopr wu
CKIA[HIITE MOPAjy Ce TAKO OPraHu30BaTH aa He gohe 10
owrehewa n nedopmaunje. Tlpe MoHTa)e Mpexka Mopa
Outn ounmhena on Np/eaBmTHHE U MacHohe, KOpo3Hje M
Apyrux  moryhux omrehewa, Hocusoct 3aBapene
apmarypHe Mpeie mopa OuTH HenpodaHa npe yrpaumbe.
Keanuter y3opka mopa 6utu npema CPIIC Y. M1.091 u
noaiexe 000pesy 0] CTpaHe HAN30PHOT OPraHa.

Ipe Getonmparsa u3Bohay Mopa 1a Tpaxku 0 HAT3OPHOT
oprana jia nperjiena 1 ofo0pH NOCTaBILEHY APMATYPHY
MpERY.

ApmatypHu ueIMK Mopa ja Oyme y cknagy ca
[IpaBUIHHKOM O TEXHHYKHM HOPMATHBHMMA 33 OETOH M
apmupanu Geton (ITBAB / 87) , ynyTterBuma 3a npumeny
v npatehuM crangapauma:

CPIIC LI. K6.020 Bpyhe Bamauu wenmum. BeToHcku
yenuuM, TexHuyku yenosu 1987

CPIIC L, K6.120 Bpyhe Bamaun uenunu. Beromcku
yenuuH. O6nuk U Mepel 986

CPIIC Y. MI1.091 TI'paljeBincko 3apapeHe apMaTypHe
mpexe 1986

KBanurer marepujana nokasupahe ce mpema ynyTcrBy
HAA30PHOI OpraHa.

Mepeme

Konnuuna koja he ce nmatntu useohady no yrosopeHoj
Jjeannuunoj uenn je Gpoj kunorpama yrpahene apMarype,
KaK0 je TMPHKA3aHO Ha UPTEKMMA M HABEJCHO
cnenupuKanMjamMa, 0JHOCHO M3BOANMA apMATyYpe H Kako
HAI30PHH OPraH 0ApeaH H 0100pH.

Mseohau panosa je mymaH gma y jeauHuuny uemy
apMaType Kojy HyIM Ha TCHIEpY, YKATIKyJHile W pactyp
koju he MMaTM npu ceuewy M Kpojemy apmMarype,
npexnone, "S* reoxha.

3a w3pauyHasawme TEKHMHA APMATYPHOT Yeiuka Tpeba
wkopuetutu CPIIC 11.K6.120

[Tnahame

3a konuumuHe ofpeheHe Ha OBaj HauMH, u3Bohauy he ce
MNaTHTH 110 YTOBOPEHO] JeIMHMUYHO] lLeHu (3a 1kr) koja
NpeacTar/ba NyHY HANOKHALY 3a 00MM M caipkaj paja
JIaT OBOM MO3HLMJOM.

92

Reinforcement Mesh Q139,M.A. 500/560

The protection of front and side excavation slopes with a
mesh QI39M. A. 500/560. The mesh shall be in
shotcrete, below anchors. Mesh ends shall overlap by
three apertures and be tied with a wire. Overlapped
surface area is included in the unit price. The mesh shall
have the Manufacturer’s compliance certificate which
shall be submitted for the approval of the Engineer.
Transport and storage shall be organized in such a way to
avoid damaging and deformation. Before placement, the
mesh shall be cleaned from any dirt and grease, corrosion,
and other possible damages. The bearing capacity of a
welded reinforcement mesh shall be tested before its
placement. The quality of samples shall be in compliance
with SRPS U. M1.091 and subject to approval by the
Engineer.

Before concreting, the Contractor shall request that the
Engineer shall inspect and approve the placed
reinforcement mesh.

Reinforcing steel shall be in compliance with the Rules
on technical norms for plain and reinforced concrete
(PBAB/87) , the instructions for use, and related
standards:

SRPS C. K6.020 Hot-rolled steel. Reinforcing steel.
Technical Specifications. 1987

SRPS C. K6.120 Hot-rolled steel. Reinforcing steel.
Shape and dimensions. 1986

SRPS U. M1.091 Structural, welded reinforcement mesh.
1986

The quality of materials shall also be proved as directed
by the Engineer.

Measurement

The quantity to be paid to the Contractor at the contracted
unit price is the number of kilograms of embedded
reinforcement, as indicated on drawings and in
specifications, i.e. reinforcement plans, and as determined
and approved by the Engineer.

The unit price for reinforcement quoted by the Contractor
in his tender shall also include waste from cutting and
forming reinforcement, overlaps, “S” bars.

SRPS CK6.120 is applicable for the calculation of
weight of reinforcing steel.

Payment

For quantities determined in this way, the Contractor shall
be paid at the contracted unit price (for 1 kg) that makes
his full compensation for the scope and contents of works
covered in this item.
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5.3. 3awruTa KOCHHA HUCKoTIa MJIa3HUM
(mpckanum) 6etonom - TOPKPET

Ocurypatse kocHHa - Maa3Hum GetoHom Mr 30

To je TexHonoruja rae ce uemeHTHU MAITep (ca Z0AaTKOM
aIHTHBA) U3 jEHOr yCHMKA M3baLyje MHeyMaTHuKH (10j
BETHKHM [IDUTHCKOM M BEJIMKOM Op3HHOM) Ha Heky
nomory. CHilMHa Tora Miasa Koju yaapH Ha MO UI0KHY
NOBpLIMHY 30Mja MaTepHjasl 10 Te Mepe Aa ce OH OApIKaBa
De3 ciMBama He camo Ha BEPTUKANHO] MOBPLIMHM Beh u
Ha JOH0j CTpaHK ceoga TyHena. OBaj GeToH ce HaHOCH y
ABa un ue cnojesa. JlebmuHa cnoja ce kpehe ox 2-10
uM. Texuonoruja cnpasmama u HaGauuBama TOPKpET
GeToHa Mopa OuTH nNpojexkTOM moceGHO obpafieHa on
crpane u3Bohaua, a y myxy crangapna CPIIC V.E3.011,
kao u CPTIC ¥.M2.008 / 1994 u noiese o100pemy o]
CTpaHe HaI30PHOT OpraHa.

Tlporpam cnpaebama W HaGaupeaiba OBOTr GeTOHA
nojnexe onobpetby o ctpae HamsopHor oprasa. 3a
HabaumBame NpckaHor GeToHa Moke ce NPUMEHHTH CYBH
M MOKDPH MOCTYAK.

Yei081 33 KBIMTET CacTaBHUX [€/10BA Y NPCKAHOM GEToMy

Kopuctuty uemenr Iy 35, 45, 50. CPIIC BII1.011.m
CPIIC B.L11.014.

Arperar Koju Ce KOPMCTH 3a CHpas/bame Mopa
oarosapatk ycnosuMa 3a Geton (CPIIC 5.52.010) u
CrICLMjaTHUM 3aXTEBHMA 34 MPCKaHe GeToHe.

Creumjanum 3axteru 3a Maasuu (mpckann) 6eTon
I'pauynomerpucky cacras arperarta Tpeda na ce kpehe y
cnenehum rpannnama:

[panynaumja A - 0,15 — 9,50 MM
Ipanynanmja b - 0,15 -12,50 Mm

[panynaumja 11— 0,20 — 5.00mmM - 32 3aBpPIIHY 0OpaLy

$0-0.2mm=15%

$02-1,0Mm=25%

h1.0-3,0mMm=35%

$3.0-50mMm=25%

H3pohau Moxe  1a KOpUI'yje HapeneHa nonpyqja
FpaHyNalKje ako ce CKCNPUMEHTAIHO JOKAKE A3 je To

OnpaejlaHo, Kpo3 mpojekar OEToHA M TO MHOUIeKe
onobpetby on crpane Hanzophor oprana.

Protection of Excavation Slopes with Sprayed
Concrete - SHOTCRETE

Protection of slopes with Mt 30 sprayed concrete

This is a technology where cement mortar (with additives)
is projected pneumatically (under high pressure and at
high velocity) from a hopper to a surface. The force of
that jet hitting the surface compacts the material to such a
degree that it stays in place, without leaking, not only on
vertical surfaces, but also on tunnel intrados. This
concrete is applied in two or more layers. The layer
thickness ranges from 2 to 10 ¢m. The shotcrete mixing
and spraying technology shall be particularly defined
within a design by the Contractor, in line with standards
SRPS U.E3.011, and SRPS U.M2.008 / 1994 and subject
to approval by the Engineer,

The shotcrete mixing and spraying programme shall be
subject to approval by the Engineer. Shotcrete may be
sprayed applying a dry or wet procedure.

Requirements for the quality of components in sprayed concrete

Use cement Pc 35, 45, 50. SRPS B.C1.011 and SRPS
B.C1.014.

Any aggregate used to prepare the shotcrete shall meet the
requirements for concrete (SRPS B. B2.010) and special
requirements for sprayed concrete.

Special requirements for shotcrete (sprayed concrete)

The granulometric composition of aggregate shall be in
the following range:

Grain size A - 0.15 - 9.50 mm
Grain size B - 0.15 -12.50 mm

Grain size C - 0.20 - 5.00 mm - for finishing

$0-02mm=15%

G¢02-1.0mm=25%

¢ 1.0-3.0 mm=35%

$G3.0-50mm=25%

The above-stated grain size ranges may be revised by the

Contractor if proved justified experimentally, through the
concrete plans and subject to approval by the Engineer.
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Hoaaum npekanom (Mnassom ) Gerony Additives for shotcrete (sprayed concrete)

Monauu  mopajy oarosaparn ycnosuma CPIIC-a Additives shall meet the requirements from SRPS U.

Y.M1.036 u IpaBunuuky 3a Geton u apmupaH OeTon M
CINELHjATHIM YCIOBUMA OBOT TIPABHIIHMKA. Ipeneuba ce
M NpHMCHA annTHBa - yOp3uBaua, a Nopejl BUX Ce MOry
ynorpebibasatn M uynambukatopn wro  moanere
onobpemwy on crpase HamsopHor opraua. Yop3usauu
Tpebajy 3a0BO/LUTH /IBA YCIOBA: BPEME BE3HBAMHA H paur
noctusaa usperohe. HaGauena mMelasuna koja caipsu
yOp3uBay, MOpa OTNOYETH €A BE3UBAMEM  OJMAX
(HajkacuMje y poky oa | MHHYTa), a 3aBpUIMTH ca
BE3MBAEM HajkacHMje 10 Mumu, no M3NACKy M3
MELIATHLIE.

Uspcroha na nputhcak npekamor Geroma (yKOIHKO
MPOjEKTOM HHje Apyrauuje 3axTeBaHo) KOjH  campixu
yOp3ueau Mopa 6utu Mun 5,0 MPa, Hakon 10 carn.

DOayuandukaropu y cysom NOCTYNKY MMajy 3ajlaTak ja
CMaHC NOBPUIHHCKA MPHTHCAK BOAE M VOp3ajy Bhaskeme
CyBe  MewaBuue y wmuasuuuy,  [Inacrudukaropu
nobo/binapajy  KoXesMjy cMewie (nmmacTHMHOCT M
JETUBHBOCT) M Ha Taj HAYMH CMaibyjy oackok. CBH
AINTHUBM C€ MOpajy MpPOBEPMTH 3a BpeMe NpoGHOr
MpCKamwa W MOTY C€ NPUMEHHTH CAMO YKOMHKO cCy
MOOMjEHH MNO3MTMBHM pesyNTaTM NPOGHOr TecTa. AKO
CYAIHTUBH Y TEUHOM CTatby, HHXOBO JI03UPAILE C& BPIIH
Kpo3 BOJAY Koja ce yOpuirapa y mnasHuly. Ako cy
A[MTMBH Y MNpAIIKACTOM CTaky, HUXOBO J03MpAmE ce
BPUIM y CYBY MELIABUHY. AIMTHBM ce 1oaajy W Gupajy
TAKO Jla HHXOBO JETOBAHE HE [0YHE MpEe H3Nacka W3
MIa3HULE,

Tun obnore on npckamor Geroma TpaXkeHa Mapka
Getona npenpuhenn cy npojextom. Cpemma neGuna
obnore He cme OuTH Mama of npojekTom npensuljeHe,
Hebmuna  cnojesa ce KOHTpONMIE Y TOKY paga
MOBPEMEHHM MpODakeM HIH MOCTAB/BAILEM 03HAKA -
penepa. (MHHUMaNHa KoHTpoNa je jenua KOHTpOna Ha
10m2)

[lpouense sose y Tyweny, npe mamowema obnore o
npcxkaHor OeToHa, Tpeba apenuparh. INospmuHa crene
MOpa OMTH MOTNYHO YMCTAa M HARAWKEHA Npe Mo4eTka
NpcKama.

AKO ce npckann Geton pamu ca yOp3uBayem 3axtesa ce
YjeAHaueHOCT ca koeduimjeHToM BapHjaumje Heron 18%.
Ako ce pamm Ge3 yOpaMBaua ouma ce 3axTesa
YI€AHa4EHOCT ca KoedHLMjeHTOM Bapujaumje ucnon 15%.

[perxonna uenutupara u gokasu

[lporpaM npeTxoaHMX wMcnuTHBamA Y Ccknany ca
3aXTeBHMA npojekTta, Tpeba Mssohau pamora na nocrasm
Hamsopuom oprany pamm omobpema. MOCTYIIKY
MPETXOAHUX WCMMTHBaKka TpeGa 00YXBATHTH mnpoBepe
CBHX KOMMOHEHAaTa OeToHa M OrnpeMe Te HOKa3aTH CcBa
npojektoM npeaeubena cBojcTRa rotomor Gerona. Ha
OCHOBY OBHMX HCMHUTHBAIbA TpeGa CAacTABMTH peuenTypy
MELIABMHE 3a NPCKaHK GeToH,

ML.036, the Rules for plain and reinforced concrete, and
special requirements from these Rules. The usage of
accelerators is envisaged, and plasticizers may also be
used subject to approval by the Engineer. Accelerators
should meet two requirements: bonding time, and strength
rank. The sprayed mix that contains an accelerator shall
start setting immediately (within 1 minute at latest), and
finish bonding in 10 minutes at most, after leaving the
mixer.

The compressive strength of sprayed concrete (unless
otherwise specified in the design) that contains an
accelerator, shall be at least 5.0 MPa, after 10 hours,

Plasticizers for a dry mix procedure have the task to
reduce the surface pressure of water and accelerate the
wetting of a dry mix in the nozzle. Plasticizers enhance
the cohesion of a mix (its plasticity and adhesiveness) ,
thus producing less rebound. All additives shall be
checked during test spraying, and may be applied only if
the test spraying gave positive results. If additives are in
liquid state, they shall be batched through water injected
into the nozzle. If additives are powders, they shall be
batched into a dry mix. Additives are added and selected
so that their action does not start before they leave the
nozzle.

The type of shotcrete lining and required class of concrete
shall be specified in the design. A mean thickness of the
lining shall not be less than specified in the design. The
thickness of layers shall be checked during work by
occasional testing and placement of signs — reference
marks. (Minimum control implies one control per 10m2).

Seepage water in a tunnel, after making a shotcrete lining,
shall be drained. The stone surface shall be completely
clean and wet before the commencement of spraying,

If shotcrete with an accelerator is used, homogeneity is
required with the coefficient of variation below 18%. If
accelerators are not used, homogeneity is required with
the coefficient of variation below 15%.

Preliminary tests and proofs

A programme of preliminary tests according to
requirements from the design shall be submitted to the
Engineer for approval by the Contractor. During
preliminary tests, all components of concrete and
equipment shall be included in the tests, and all propertics
of finished concrete specified in the design shall be
proved. These tests shall form a basis to prepare a mix for
sprayed concrete.
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IMorpebHO je u3BPWIHTH NPOGHO NpCKame Yy CBAM
cmeposuma. Ha  u3sesenuM npoGHMM  nospmmHHama
noTpebHo je npopeputH ocobibe W onmpemy. Hakmammo
Tpeba M3BPLIMTH HCIMTHBAKE OYBPCIOr GETOHA nomofy
Je3rpa kaxo W rie 1o oapean Hanzopuu opran.

AKO ce panu ca yGp3mBaueM noTpebHO je moKazaTH
uspcTohy Getona 3a crapoct o 6, 12, 24 cata, 3atnm 3, 7
4 28 nana. Axo ce paam 6e3 yGp3upaua uspcToha Getona
ce jokazyje HakoH 7 w 28 mawma. Mapka Gerona
nemnuie ce kolkom ctpane 20 um. Konauno ogobpeme
IIAHHpAHe  MEIIaBHHE  Jaje  Ce M0  3aBpUIETKY
MCMUTHBALA CBMX MpojeKtoM npeasuheHnx cBojcTaBa.
OnoOpeme naje y nucanoj dopmu kpo3 rpabeBuHcKH
AxesHuK Hansopuu opran u npojexranr.

Y NOCTYINKy KOHTPOJIHOT HCIHMTHBAKA TpeGa 0GYXBATHTH
npojektom npenpubena cBojcTBa npckaHor GeToHa y
CBEKEM  CTBpMaBajyhem u  oupesiom  cramy.
HcnutuBame npckasor GeToHa y CBEXCEM  cTamy
CNpOBOAM CE HajMame jeaHOM Ha ceakux 100 - 200 u°
npckanor OetoHa. Hcenurusame npckaHor GeTona y
O4BPC/IOM CTalby BIIM CE HA Ba/bLiMMa NIpedHuka D=5 cm
H CIOpOBOAM ce Ha cepnju Ol TpH Balbka KOjH Cy
u3sahenu na ceakux 50 m° yrpaljeHor npckanor 6eToHa.
Cpemwa uspctoha on Tpu y3acTonHO MCHMTaHA Y30pKa,
Mopa OuTH Beha WM jeaHaKa nponucanoj MapLu GeToHa.
TNojenuuaunn pesyntary He cmejy Guth mamy om 90%
NponucHe Mapke npckador OetoHa. Usperoha ma
npuTHcak  ucnutyje  ce  npema SIH  NORM
162/66.4UspeToha Ha 3aTesame ce HCIIMTYjE Ha y30pLMMa
HCTHM Kao M 3a 4YBpCTONY Ha MNPHTHCAK, TAKO3BAHOM
OpasHICKOM METOI0M.

Mewate cype memaBuHe Mopa GMTH yjenHaueHo M
paBHOMEpHO, na OM ce noOWIAZ XOMOreHa MellaBHHA,
I'paBuTauHOHe MEWIANTHUE cE HE cMejy ynoTped./bapari,
Tpajame Mewama Tpeba na msnocu muu. 20 obparaja
OyOmwa mewmanuie, BAakHOCT cyBe MELIABMHE H3HOCH 3-
5%, on TewuHe CcyBMX (pakudja, AOK CTapocT CyBe
MEIIAaBMHE H3HOCH HajBuiue | cat.

Ykonuko ce 360r pehux nebmuna o6nore, npckann GeToH
HAHOCH Y BHLUE ClI0jeBa, NOTPeOHO je BOAMTH pauyHa 1a
CC HOBH CJ'[Dj HaHece HEMOCPEIHO HAKOH BE3HBALA JI0HEr
cnoja, a ve Ha seh otBpaNTy nomory. ¥ cnyuajy nojase
arpecuBHHX Boja M3eohau he mpentor maynna samrure
GetoHa, omBOMMOM MM ynoTpeGom oarosapajyhux
Marepujana nojsets Hansoptom oprany Ha ogobpemse.

Ocuoea 3a oBpadyn obmore on npckaHor (MiasHor)
OetoHa je npojekToM 3ananu obum. Jebisuna obtore ce
AehHHMILIE NPOJEKTOM 3aBHCHO OJ KBAIUTETA CTEHE.

Behu ytpomak 6etona 3a 3anymwasarse NIPEKONPOPHICKOr
uckona, M3sohau je oyian Ja ykankyauiue y jeauHudHe
LeHe.

Test spraying shall be performed in all directions.
Concreted test surfaces shall serve to check workers and
equipment. Hardened concrete shall later be subjected to
core testing as and where directed by the Engineer.

If accelerators are used, it is necessary to prove the
strength of concrete at 6, 12, 24 hours, and then 3,7, and
28 days. If accelerators are not used, the strength of
concrete shall be proved at 7 and 28 days. The class of
concrete shall be defined by a 20 cm cube. The final
approval of a planned mix is given after completed testing
of all properties specified in the design. The Engineer and
Designer shall give the approval in writing, through the
Building Journal.

The control testing procedure shall include the properties
of sprayed concrete in a fresh, hardening state and in a
hardened condition, as specified in the Design. The
testing of sprayed concrete in a fresh state shall be
performed at least once at every 100 - 200 m* of sprayed
concrete. The testing of sprayed concrete in a hardened
condition shall be carried out on cylinders, D=Scm in
dlametc'r on a series of three cylinders taken at every 50
m® of placed sprayed concrete. The mean strength of three
successively tested samples shall be higher or equal to the
specified class of concrete. Each particular result shall not
be less than 90% of the specified class of sprayed
concrete, Compressive strength shall be tested according
to SIH NORM 162/66.Tensile strength shall be tested on
the same samples as for compressive strength, applying
the so-called Brazilian method.

The preparation of a dry mix shall be even and uniform,
in order to obtain a homogeneous mix. Gravity mixers
shall not be used. The duration of mixing shall be at least
20 revolutions of the mixer drum. The moisture of a dry
mix shall be 3-5% of the weight of dry fractions, and its
age — 1 hour at most,

If, due to a thicker lining, sprayed concrete is to be
applied in several layers, it is necessary to take care that a
new layer is applied immediately after the bottom layer
has set. not on an already hardened layer. If aggressive
water appears, the Contractor shall propose a concrete
protection method, by drainage or use of appropriate
materials for approval by the Engineer.

Measurement

The basis for calculation for a lining made of shotcrete
(sprayed concrete) is the scope specified in the design.
The thickness of lining shall be defined in the design
depending on rock properties.

The Contractor shall include a higher consumption of
concrete for filling up overexcavations in unit prices.
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Hssohay Mopa 3aBHCHO O KBANMTETA CTEHE NpEBHIETH
oarosapajyme behe auMeHsuje uckora, ja 6u ycnen
nparehux neopmaimja creHe oko Hckoma o6esbeo
notpeban npoctop, 3a cMewTaj obmore o MIA3HOT
Oetona, y npojekTom npeasuhennm rpaHHLama.

Ceu  TpomkoBH jokona u obesdehersa norpebHor
npoduna nazajy Ha teper M3ssohaua m mopajy Guru
o0yxealeHH jelMHHYHUM LieHaMa.

3a ofpauyn je MeponaBHa KOHTponMCaHa cpemmba
JAeb/MHA MepHOr notesa. YKONHKO ce YCTaHOBH Jia je
obnora usseneHa Mame nebmuue, obpauyH he Gutn
H3BPINEH MHTEPNONALMjOM YIOBOPEHHMX LIGHA 3a 3a1aHe
nebmune,

CBH 00pauyHu ¥ Mepesa ce moaHoce Hamsophom oprauy
Ha o/100petbe.

[Tnahame

5.4,

54.1.

542,

5421

5.4.22.

Mspohauy he Outu mnahena jenunuuna yropopena uena
no M M3BeAEHOI MAA3HOT Oetona, onpehene nefmuue.

3amwTnTa KOCHHAa Mpexama (yCHApeHe u
Bucehe)

Canpkaj panosa

Paj ofyxeata 3amTuTy Mpexama kameHuX KocHHa Koje
cy npu oapeheHom uaruGy came no cefm craGunme, anu
MOBPIIMHCKH TOUIOAHE EPO3HjH.

Marepujan
Mpemxe

Mpeske cy 02 NOUMHKOBAHE HeNUYHE JKHILE, NPEYHMKA 3
MM, € NPaBOYraOHHUM WM LIECTOYTA0HMM OTBOpHMA O 5
a0 10 um. Xuue mopajy 6utu JABOCTPYKO MOUMHYAHE, ¢
Ae6BEHHOM LMHYAHOT cnoja MUHIMYM 0,07 Mu.

Cuapa

3a  mpuuspwhewe mpexe Ha  kocumm  Tpeba
YnoTpebibaBatH CHApa NpeMa ACTATBUMA Y NPOjEKTy 0X
uenuka no CPIIC L1.B3.021, ¢ ABOCTPYKO NOLMHKOBAHMM
AHTUKOPO3HBHUM crojeM Aebrsuue 0,07 go 0,08 mm.

Depending on rock properties, the Contractor shall
foresee appropriately larger dimensions of excavations, in
order to ensure, due to related rock deformations, the
necessary space around the excavation for a shoterete
lining within the limits specified in the design.

All expenses of additional excavation and protection of a
needed profile shall be borne by the Contractor and be
included in the unit prices.

The controlled mean thickness of a measured section is
relevant for the calculation, If a lining is identified to be
constructed in a smaller thickness, the calculation shall be
performed by interpolating the contracted prices for set
thicknesses.

All calculations and measurement shall be submitted for
the approval of the Engineer.

Payment

The Contractor shall be paid at the contract price per m®
of placed shotcrete, in specified thickness.

5.4.  Protection of Slopes with Mesh (Anchored and
Hanging)

54.1. Contents of Works
The work shall include the protection, with mesh, of the
rock slopes that are, by themselves, stable at a certain
gradient, but are prone to surface erosion.

542, Material

5.4.2.1.Mesh

Mesh shall be made of a galvanized steel wire, 3mm in
diameter, with rectangular or hexagonal openings, 5-10
cm large. The mesh shall be double galvanized, with a
zine layer of at least 0.07 mm.

5.4.2.2 Anchors

Mesh shall be fixed to slopes with anchors as per details
given in the steel design, in compliance with SRPS
C.B3.021, with a double-galvanized anti-corrosive
coating, 0.07 - 0.08 mm thick.
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5423

5424,

5.4.3.

544,

5.4.5.

JKuue u ueen

3a npuuepwhusame mpeke Ha 00pOHKY, ocMM cHjIpa,
npema AeTaby y TpojeKTy Tpeda ynoTpeGuTH ABOCTPYKO
nolynkosane uesu no CPIIC 1B5.311., npomepa 48 mm,
AebmuHe 3maa 3.5 MM u je6muue JABOCTPYKOT
NOUMHKOBaka MHHHMYM (.07 MM.

Terosu 3a Bucehe mpeske

Tpeba ynotpe6papatu GetoHcke Terose npema JaeTaby y
npojexty. Beton Terosa Tpefa 1a je keanuTera MB-20, na
OAroBapa 3aXTeBUMA Y TAYKH 5.0BUX TEXHHYKHX YCIOBA.

H3poheme panosa

Mecta u THn 3aWTHTE ¢ Mpexama oapeanhe HA30pPHH
Opras, y CKnamy ca 3aXTeBMMa Yy MNpOjekTY M OBHM
TeXHW4KUM ycnoBuMa. [lpe nonarama mpewe kocuma
mopa Outu ypahiena npema saxTeBruma Y NMpPOjEKTY H OBHM
TEXHHYKHM ycnosuma. Tpeba YKIOHMTH cBe wmTo 6M
CNpPEYHI0 HOPMAIIHO HAlarame Mpexe 10 TepeHy. 3a
CHIYPHOCT NPOTHR KaM€Ha KOje Ce pyIH, 3a CTpMuje
Harube (3:1 1o 2:1) Tpeba ynorpetsasaru sucehe Mpexe
Koje cy 010310 ontepeheHe GeTOHCKUM TEroBHMa, 4 Ha
BPXY KOCHHe CHIpHMA H LCEHMA, Taxko Jja OIPOHCHO
KaMEH¢ KOHTPOINCAH O CKIIM3HE 10 NOAHOYXK]a yeeKa.

3a  Onawe wmarube Tpefa  npensumer Mpexe
npuuspifiene cuapuma. Pasnasuna mehy cumpuma tupa
Cc mnpema reoMeXaHHuKHM oco0uHaMa cTewe, Tpeba
pauyHath ¢ pasmaxom oz oko 1.0 m. Kana ce y creny He
MOKE HerocpeaHo 3abHTH cuapo, Tpeba y Ty cBpXy
n3bymntu  pyne. Ilojenmne Mpexe Ba/ka [OBEIATH
TMAETCHeM ABOCTPYKO MOLMHYAHOM JKMLOM jejHaKor
NpoMEpa Kao IKMIIE Mpeske,

Koutpona keanurera

Wseohau je ayman a Ham30pHOM Opramy mpHIOKH aTecT
on npoussohaua Mperme pamu onobpea. Kontpony
KBA/MTETA yNOTpeG/beHOr MaTepHjana u uipane epuuhe
u3BONaY, y cknagy ca 3axTeBMMa u3 oBMX TEXHMYKMX
YCI0Ba, WTO nojuiese 0A00pewsy 01 CTpaHe HaI30pHOr
opraua,

Mepeme

[opuwnna samruhene mpexom oapeauhe ce na OCHOBY
MEpCH:a MPENOM MOKPHBEHE MOBPLIMHE Y M® MEPEHO no
KOCHHH Haruba u npema o106perby HAT3OpHOT OpraHa,

5423,

5424,

5.4.3.

5.4.4.

5.4.5.

Wires and Pipes

For fixing mesh on slopes, aside from anchors, as per
details in the design, it is necessary to use double-
galvanized pipes according to SRPS C.B5.311, with a
diameter of 48 mm, wall thickness of 3.5 mm, and
thickness of double-galvanized coating of at least 0.07
mm.

Weights for hanging mesh

Concrete weights shall be used, as per details given in the
design. The concrete for weights shall be of class MB-20,
and meet the requirements from Sub-Section 8§ of these
Technical Specifications.

Execution of Works

The places and type of protection with mesh shall be
specified by the Engineer, in conformity  with
requirements from the design and these Technical
Specifications. Before placing mesh, a slope shall be
prepared according to requirements from the design and
these Technical Specifications. Everything that could
prevent a normal rest of mesh on the ground shall be
removed. For safety against rockfall, on steeper gradients
(3:1 to 2:1), hanging mesh shall be used, burdened with
concrete weights at the bottom end, and with anchors and
pipes on the top of slope, so that any rock broken off
slides controllably to the bottom of cut.

For milder slopes, anchored mesh shall be envisaged. The
spacing between anchors shall be selected according to
the geomechanical properties of rock — the spacing of
about 1.0m should be taken into account. When it is
impossible to drive an anchor directly into a rock, holes
shall be drilled to serve the purpose. Meshes shall be
Joined together by interweaving with a double-galvanized
wire of the same diameter as those in the meshes,

Quality control

The Contractor shall submit for approval to the Engineer
a compliance certificate from the mesh producer. The
quality control of used material and workmanship shall be
performed by the Contractor, in accordance with the
requirements from these Technical Specifications and
subject to the approval of the Engineer.

Measurement

The surface protected with mesh shall be determined
based on the measurement of surface covered with mesh
in m?, measured as per slope gradient, and as approved by
the Engineer
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54.6. [lInahame 54.6. Payment
3awrtnTta KocuHe Mpekama ofpayyHahie ce o yroBopeHoj The protection of slopes with mesh shall be calculated at
jenuHnuHoj tenw 3a M’ nonoskene W yTephene Mpese. the unit price for m” of spread and fixed mesh. The price
[lpu Tome cy y UEHY YK/bYdeHH CBM paiOBH, CBH shall include all works, all materials, and all transports for
MATEpHjany M CBM TPAHCIIOPTH 32 3AINTHTY MPEKOM I10 the protection with mesh as per the design, and the
NpojeKTy, Tako jAa u3polad Hema NpaBo Ja 3axTepa Contractor shall have no right to claim any additional
HUKAKBO 10aaTHO niahaie. payment.
5.5. Vuspmhewe nojenunux 6nokosa 5.5. Fixing Individual Blocks
5.5.1.  Canpwxaj pagoea 5.5.1. Contents of Works
[Mojeaunu Gnokosu yuspihyjy ce cuapuMa Ha MecTHMa Individual blocks shall be fixed with anchors in places
KOJ€ OJIpefie MPOJEKTAHT U HAZ30PHU OPIraH, 3aBHCHO OJ1 specified by the Designer and the Engineer, depending on
Te0/0IKHX YCIIOBA. geological conditions.
5.52. Marepnjan 552 Material
Cuapa Tpeba na omrosapajy yc/loBHMa Tauaka 5. u 8.2. Anchors  shall meet requirements from Sub-Sections 5
OBHX TEXHHYKHX YCIIOBA. and 8.2. of these Technical Specifications.
Uementu mamtep pasmepe 1:1 3a uujekTHparme Mopa 1a Cement mortar 1:1 for grouting shall be in compliance
0roBapa Ta4yku 8. OBHX TEXHHHKHMX YCIOBA, with Sub-Section 8 of these Technical Specifications.
5.5.3.  Hsmolhemwe pagosa 5.5.3.  Execution of Works
Kamenn Onokomw, koje Bama (MKCHpaTH 3a mamuny, Stone blocks that need to be fixed to the slope shall be
yuspiuhyjy ce Ha HauyMH onucaH y Tauku 8.2. OBMX fixed in the way described under Sub-Section 8.2. of
TEXHHYKHX YCIIOBA H MPEMa OIHCY W3 IPOjeKTa. these Technical Specifications and according to the
description given in the design.
5.5.4. Koutpona ksanutera 5.54. Quality Control
Bpuwn ce npema Tauku 8.2.M TauykH 5.0BMX TEXHMUKHX It shall be performed according to Sub-Sections 8.2. and 5
ycnosa M nomiexke oA00pemy 04 CTpaHe Hal30pHOT of these Technical Specifications and subject to the
oprasa. approval of the Engineer,
5.5.5. Mepeme 5.5.5. Measurement
Pan ce mepu y M yrpalienor cuapa mpema ofi00pery The work shall be measured in m' of embedded anchors
HAI30PHOT OpraHa. as approved by the Engineer.
5.5.6. [Ilnahame 5.5.6. Payment

[lnaha ce npema jeAMHMMHO] YTOBOpHOj LeHHM 3a M'

yrpal)eHor cujpa, 0BOjEHO 110 BPCTH CHApA.

Payment shall be made at the contract unit price per m' of
embedded anchors, separately by each type.
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5.6.

5.6.1

Y 0By LeHY je ykiby4eHa HabaBKka noTpeGHor MaTepujana,
Gywetse pyna, yrpahusawe cuapa, mspaja noTpedHHX
CKENa, TPOUIKOBH MHJEKTHPAMmA LEMEHTHOI Mamrepa,
NpEAHANpE3ake, TPOUKOBHY 3AITHTE I1aBa CHIDA, CBH
TPAHCMIOPTH M OCTAJIM TPOWIKOBU MOTPEGHU 3a HIBPIICHLE
paiora Ha yuspmhupawmy nojenuuux Gnokoea, Te
HSBﬂr]a‘l HEMA MNpaBa Jia 3axTERa HHKaKpa HakKHanHa
nnahama,

BereratuBna 3amrtuta KocuHa,
Hacuna, GaHKMHA U 3eJIEHOT Mojaca

yceka wu

Onurty yenoeu

JawTHTa KOCHHAa M APYrMX TIOBPIIMHA M3BODM Ce v
CKIANy C MPOJEKTHHM pElEHEM Ha BHINE HAYHHA, A
NPHUMEHYJE Ce NP H3rPajibH Yoeka, 3aceka, HACHIA,
seneHux mehynojacesa u ap. Paa mopa 6uTH 06aBiben v
CKIay ¢ MpOjeKToM, MPONHCHMA, NpOrpamMoM KOHTPOJIE
M ocurypama  keanutera  ([TKOK), npojektom
opranusaumje rpahewa (ITOI), 3axTeBuma Ha130pHOT
opraHa H oBuM TexHuykuM yernoBuMa.

Tlpe moueTka pana Ha OBHM 3aWITHTAMA NOTPEGHO je panu
CTAa0MIHOCTH KOCMHA OCTBAPHTH OCHOBHE 3aXTeBe y
NOTNYHOCTH HA 3310BOJLCTRBO HA/30PHOT OPraHa;

- KOCHHE M3BOAMTH C HaruOMMa KOjH oCHrypasajy
cTabunHoCT TepeHa M oHemoryhaBajy mnakmaaa
cnerama (aedopmanmje),

- nabunue (HecTadWiIHE) KOCHHE, HACTATE ACTOBAMEM
BOJIE, CAHMpPATH NPHMEHOM 0/IroBapajyhux 3axpara,

- MOBPUWIMHCKE M MNOA3EMHE BOJE CIAMBHHX TOKOBA
KOHTPO/IMCAHO MPOBECTH Y MPHjEMHE KaHale WIH
onrosapajyhe nenpecuje, npumeHoM TpaBHaTHX
NONYKPYKHHX Kananuha WK APeHaKHUX KaHama,

- MOJHOXE HACHNA H TOpie [ENOBE KOCHHA yceka
MIBOJMTH Y OOMMKY KpPYKHOr IyKa, aKko To
NpojeKkToM HHje npeasubero,

- NOBPLIHHE KOCHHA HacHMa MM  yceka rpy6o
HCINaHupaTH paau  Belie XpanaBocT u 6ober
TpHamaa TpaBHATE BEreTallije, a raTke NOBPIIHHE
Tpeba  BomopaBHO  M3Gpasaatu oarosapajyhum
cpeacteuma (rpabysbe u ci.).

lMocne w3paze wHacuma, yoeka MM OCTAIMX [yTHHX
objeKara U CIPOBEICHHX OCHOBHMX YCIOBA cTabuIHOCTH,
noTpeGHO je oaMaxX BAIUTHTHTH NOBPIIMHE KOCHHA
onrosapajyhum HaumHOM 3awTuTe M npema YOYTCTBY
Han30pHOr OpraHa,

5.6.

56.1

This price includes the procurement of necessary
material, hole boring, anchoring, erection of scaffolds,
costs of injecting cement mortar, pre-tensioning, costs of
protection of anchor heads, all transport and other costs
needed to complete the work on fixing individual blocks:
thus the Contractor shall have no right to claim any other
additional payment.

Protective Vegetation of Slopes,
Embankments, Shoulders and Green Area

Cuts,

General Conditions

The protection of slopes and other surfaces is carried out
in accordance with the design solution in several ways,
and is applied in the construction of cuts, cuts-and-fills,
embankments, green belts, etc. The works must be
performed in accordance with the design, regulations,
quality control and assurance programme (QCAP),
construction  works  organisation plan (CWOP),
requirements of the Engineer, and these Technical
Specifications.

Before the beginning of these protection works, for the
purposes of slope stability, it is necessary that the basic
requirements are met to the full satisfaction of the
Engineer:

- slopes are to be exccuted with a gradient that ensures
the terrain stability and prevent subsequent sinking
(deformation)

- unstable slopes, created by the operation of water, are
to be repaired by appropriate intervention,

- surface and ground waters of the catchment
watercourses shall be monitored and channelled into
the recipient channels or appropriate depressions by
applying grassy semicircular groves or drainage
conduits,

- the embankment toes and tops of cutting slopes shall
be rounded off, if not provided for in the design,

- surfaces of embankment slopes or cuttings shall be
roughly levelled for greater roughness and better grip
of grass, and smooth surfaces should be horizontally
furrowed by appropriate tools (rake, etc.)

After the construction of embankment, cuts or other road
structures and implemented basic stability requirements,
the slope surfaces need to be immediately protected in an
appropriate manner and as directed by the Engineer.
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5.6.1.1 3awTuTa KOCHHA NPHMEHOM XYMYCHOI MaTepujana M
TpaBHaTe BereTaluje

Onue paga

Osaj pan ofyxpara 3alITHTY KOCHMHA HACHMA, yCeKa H
senenux mehynojacepa KOjH Cy M3NOMKEHH JENOBaiby
MaJIHX KOJIMYHHA BOJC NPHMEHOM XYMYCHOI MaTepujana
H TpaBHC BEreTalUMje Ha MOBpmMHAMA ojpehennm
NPOJEKTOM MM NpeMa YMNyTcTBy [3axTeBy] Hamsophor
oprasa.

[lpumena oBe 3aWITHTE 3aBMCH W 0] MEAONOLIKHMX
ocobuna 3embumra. CTBAapHO M3BeAEHY AcO/bHHY
XyMyCHor croja yTephyje Haazopuu oprau.

[locTynak paga

Ilpe mouerka u3pane obe 3aurrure ussohau je nyxan na
OCHIYpa OCHOBHE YCNOBE CTA0WIHOCTH MOBpPLIMHA
KOCHHA npeMa 0BUM TeXHHUKHM YCIOBUMA H HA MOTIYHO
3a/I0BO/BCTBO HAZZOPHOI OpraHa.

3a omy sawTuty ynoTpeGbaBa ce AKTHBHH XYMYCHH
matepujan Ge3 mpuMeca rpaHa, KOpewa, KaMeHHX H
JApYrux MarepHjana Koju HHCY TOTOJHH 33 pasBoj
BEreTaLmje.

XyMYCHH MaTepHjai HAHOCH Ce OJI [HAa KOCHHE Npema
BpXy. [Jlebmuna xymycHor cnoja ofuuso je ompehena
npojektom. Kana To Huje caywaj, 3a kocuHe ce
npumersyje cnoj aedmune 0,15 o 0,25M, a 3a 3enenu
mehynojac go 0,45m.

Xymycnu croj nianmupa ce u 36Mja nakuM HaOHjaunMa.
To duuo ypehenom xymycHoM cnojy ceje ce Tpapa. Cersa
Ce BpLUHM OMAIIKOM a MOBPUIHHA CE 3aTHM T0BA/ka TAKO
Jla ce ceme Y4BPCTH y 3em/bH. BpcTa u MeluaBuna Tpase
Gupa ce y 3aBHCHOCTH O]l €KOMOLWIKUX YCII0BA MOAPYYja
30or curypHocTH pacta Bereraumje. Ilpemtor cmele
Tpasa Jaje CTY4HO JHue. KOJMYMHA CeMEHA MIHOCH OKO
30-50r/m%, a hyGpuBa oko 80 r/m’.

Hakon u3paze XymycHOr cinoja W TpasHe Beretaumje,
NOBpIIMHE CE MOPAjy HEroBaTiH A0 KOHAYHOT pacTa.
M3sohau je oBasesan na penosno 3anmBa 3acejane
NOBPIIMHE JI0 MOTIYHOT HMLAka TpaBe, a ako je
notpedHo nokocH 1-2 myta.

KonTpona keanurera

Mzeohay mopa [mokasarn] mnoamern Ha onobperse
HaJI30PHOM OpraHy pe3yiTaTe aHanu3a o MpPAaBMIHOM
n3bopy Bpcre Tpasa M hybpuea, kao M pesyarate
KOHTpPOJIE KBAIUTETA CEMEHA.

5.6.1.1. Protection of Slopes with Topsoil Material and Grass

Vegetation

Work description

The work involves the protection of embankment slopes,
cuts and green belts that are exposed to small quantities
of water by applying topsoil material and grass on the
surfaces specified in the design or as directed [requested]
by the Engineer.

The application of this type of protection also depends on
the pedological properties of the soil. The actual executed
thickness of the topsoil layer shall be determined by the
Engineer.

Procedure

Prior to the beginning of works on this protection, the
contractor shall ensure that the basic slope surface
stability requirements are met in accordance with these
Technical Specifications and to the full satisfaction of the
Engineer.

Active topsoil material shall be used for this type of
protection, without any twigs, roots, stone or other
material that are unsuitable for the development of
vegetation,

The topsoil material shall be applied from the bottom to
the top of the slope. The thickness of topsoil layer is
usually determined in the design. If this is not the case,
the thickness for slope layer shall be 0.15 to 0.25m, and
for the green belt up to 0.45m.

The topsoil shall be levelled and compacted by light
compaction hammers. Grass shall be sown on the finely
prepared topsoil layer. Sowing shall be done broadcast
and then the surface rolled over so that the seed is set
firmly in the soil. The type and mix of grass shall be
selected in accordance with environmental conditions of
the area to provide for the secure vegetation growth. The
grass mix shall be proposed by an expert. The amount of
seed shall be about 30-50g/m2, and of fertilizer about
80g/m2.

After the completion of the topsoil and grass layer, the
surfaces must be tended until final growth. The contractor
shall water the sown surfaces until the grass fully grows,
and, if necessary, cut the grass once or twice.

Quality Control

The contractor must [show] submit for the approval of the
Engineer the results of analyses regarding the proper
selection of grass and fertilizer types, as well as the
quality control results for seeds.
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Atect npoussohaua cemeHa mopa ce [math Ha yeuz)
NOAHETH Ha 0100PEHe HAT3OPHOM OpraHy.

Hopmmte samruhene xymycHMM —MaTepujanoMm u
TPABHOM  BErCTALMjOM [PEY3UMajy Ce Ha OCHOBY
KONMYUHE 3aTPARH-EHE TMOBPLIMHE YjCAHAUYEHE IYCTHHE,
ceeske 00je M 3APABOT M3rMEdA WITO MOIEKE onobperwy
OJ1 CTPAaHE HAJ30PHOT OpraHa.

OGpauyn paga

3awTuTa KOCHHA NPHMEHOM XYMYCHOT MaTepujana W
TpaBHe Beretaudje ofpauyHaBa ce Yy KBaapaTHHM
METPHMA ¥ OKBHDPY 3€M/baHMX pAOBa, MPEMa CTBAPHO
H3BPLICHAM PAJIOBMMA 0100PEHUM 01 CTPaHE HAT30PHOT
OpraHa, a nnaha no yroBopeHuM jeIMHHYHNM LiCHaMa,

Jenuununa uewa mopa na ofyxeatu ca  matepujan
noTpeGaH 3a Ty BPCTY 3alTHTE U 32 pajl OMHCAH ¥ 0BOM
NOTNOrNaB/by.

5.6.1.2 3awTuTa KOCMHA NpUMEHOM Gycena

OBa BpcTa 3amTHTE NMpUMElbyje ce Kama Mpeko KocHHa
71071834 10 MPOTOKA BERHX KOJIMYHHA NATaRHHCKHX BOJA.
Tana ce ofnarame nssoan nojeannauynnum GyceHoM wm
TENHUX TPABHAKOM Y pojiHaMa,

5.6.1.2.13amTHTa KOCHHA NONArALEM TI0jeAMHAYHOT Oycena

Onuc pana

Osaj pajl ofyxata 3amTHTY KOCHHA NPHMEHOM
nojarama nojeaMHadHuM OYCEHOM, HA MOBpIIHHAMA
oapelieHHM npojeKToM WM npema [3axTeBy] ymyrcrmy
HAI30pHOT OpraHa.

OsBa BpcTa 3aTHTE KOCHHA HAPOYMTO ce npUMjemYyje 3a
CTabHIM3AIM]Y MOJHOK]A HACMMA YClel MOAIOKABAM:A
Ka0 M Ha OCET/bBMBMM MECTHMAa HA BPXY KOCHHA, e
J10J1331 JI0 TAKOT UCNHPakba XyMYCHE Moiore.

MaTepujan

3a oBy BpCTY 3aWITHTE NpUMERsyje ce MOje/MHAYHO
Gycere, nuoano Tno, oarosapajyha memasuna Tpaee u
kome. llojenmnauno Gycewe je npasoyraoHor o6imka,
Beanunne ctpanuue 0,25 x 0,25 M wn 0,30 x 0,30 M, a
acbmune 0,07 m. Jlobuja ce 0BuuHO M3 mpHposHUX
JIHBana MalMHCKOM ceuoM. HMeeueno Oyceme oanaxe ce
JI0 MPUMEHE, ATH HajayxKe 1o 7 jaHa. bycemwe cnokeHo y
oanaranumre Mopa OuTH 3awTeheHo on nponagamka H
Mopa OWTH HerosaHo. [1N0[IHO 3eM/BHINTE ¥ MeIABHHA
Tpase Tpeba na oaroBapa NemONOWIKMM 0COGMHAMA
3EM/BHIITA W €KONOLIKMM YCIIOBHMA OKOMHHE. Bp6oro u
ApYro KoJbe Ayro je oko 30 um, a aebibune 2 1o 4 um.

The seed producer’s compliance certificates must be
[presented] submitted for approval to the Engineer.

The surfaces protected by topsoil material and grass shall
be taken over on the basis of quantity of surface under
grass of uniform density, fresh colour and healthy
appearance, subject to the approval of the Engineer

Measurement

56.12

Slope protection using topsoil material and grass shall be
calculated in square meters as part of earthworks, for
works, actually perform and as approved by the Engineer,
and paid at agreed unit prices

The unit price shall include all material needed for such
type of protection and the works described in this sub-
section,

Slope Protection by Turfing

This type of protection shall be applied where large
quantities of rainwater flow over the slope. The covering
is carried out by placing individual pieces of turf or grass
mat rolls.

5.6.1.2.1. Protection of Slopes by Laying Individual Pieces of Turf

Work Description

The works involve the protection of slopes by laying
individual pieces of turf, on the surfaces specified in the
design, or [requested] as directed by the Engineer.

This type of slope protection shall particularly be
performed for the stabilisation of the embankment bottom
against wearing away as well as on sensitive spots on the
top of slope, where the topsoil base is easily washed
away.

Material

Individual pieces of turf, fertile soil, appropriate mix of
grass and stakes shall be used for this type of protection.
Individual pieces of turf shall be rectagonal, 0.25 x 0.25
m or 0.30 x 0.30m and 0.07m thick. It is usually obtained
from natural fields by machine cutting. Cut pieces of turf
shall be stored until application, for a maximum of 7
days. The turf placed in storage must be protected from
deterioration and must be tended. Fertile soil and grass
mix should fit the pedological properties of the soil and
environmental conditions of the surrounding area. The
willow and other stakes shall be about 30 cm long, 2-4 cm
thick.
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Moctynak paaa Procedure

[1pe nouerka pana Ha oBoj 3awTHTH M3BOHaY je IyHKaH 11a
OCHIypa OCHOBHE YyciioBe CTAaOM/IHOCTH MOBpUIHHE
KocuHa npeMa 0BUM TexHUYKMM yCIOBMMA M HA TIOTITYHO
3a/10BOJbCTEO HAZ3OPHOT OpPrama.

HMspana sawrtute M3BOaM ce cnaramem NnojeIMHAYHOT
OyceHa HA NPUNPEMBLEHHM W M3PABHATHM [1OBPILIMHAMA
KOCHHA MNM HA [PETXOJHO IMOCTAB/bEHHM TENMCHMA OJ1
HETKAHOT TEKCTHIA.

Bycewe ce cnawe y obmuky maxoecke nuoue ¢ Bpio
Manum  mehypasmaunma. Tu mehypasmamm ce notom
MCTYHaBajy IUIOJHOM 3eMIbOM M 3acejy ce Tpasom. Ha
NMOBPUIMHAMA KOCHHA KOjE CY H3MOKEHE epO3HBHOM
Aenosamy Boje, Oycewe Ce MOCTAB/ba TAKO 1a WMBHLE
usmely nojenunux Gycena Gyay nog 45° y ommocy Ha
CMeEp TOKa BOJE.

Byceme nocraBbeHo Ha NoBpuIMHy KocuHe yuspmhyje ce
3aTUM 3a moanory nomohy BpGOBOr WM Apyror Koma.
3awrtuty kocuHa nomohy mojenMHauHMX OyceHoBa
MOTPEGHO je HErOBATH TOKOM H HAKOH 3aBPLICHOT paja, a
CBE JIOK CC HEe YYBPCTH 33 MOIOTY M CPACTE C HOM.
3aBHCHO O]l BpEMEHCKMX NpUIMKA, 3aMHBAME BOJIOM
CNYHH Ka0 3alITHTA.

ObGpauyn paga

3awTHTa KOCHHA NPHMEHOM TNojarama MOjeIMHAYHOr
Oycena ofpauyHasa ce y KBaapaTHuM METpHMa, npema
CTBApPHO H3BPIICHHM pajoeuMa 0)106[.]6}{1‘]]\1 o1 CTpaHe
HAI30PHOI OpraHa, a miaaha no yroBopeHuM jeIHHHYHHM
LeHaMa.

Y jemMHHYHO] LieHw canpikaH je cas marepujan norpedax
33 OBY BPCTY 3AIUTHTE. HaDaBka, TPEBO3 W Hera Oycena,
MPeBO3 JI0 MECTA OJlarama, pajl Ha mojaramy OyceHa,
nonymasarke Mellypasmaka MNOIHOM 3EM/BOM M Cejarse
Tpaee, HabaBka ¥ h3paja kosba, yuppihupame Gycersa
KO/BEM, HETa 3aCHOBAHMX TNOBPIIHHA M caB notpeban paj
KOJM j€ OnucaH ¥ 0BOj Tauky,

5.6.1.2.2 3amTuTa kocuna nomohy Gycerma Y poiHaMa (Tenux

TPaBL-aK)

Onuce paga

Osaj pan ofyxpata 3aITHTY KOCHHA NPHMEHOM TOTOROL
KOMNaKkTHOr Oycema y ponHaMa Ha MNOBpIIMHAMA
npeapuheHUM NPOjeKTOM WK npema [3axTeBy] ynyTcTBy
Had30PHOI Opra1a,

Prior to the commencement of works on this protection
the contractor shall ensure that the basic slope surface
stability requirements are met, in accordance with these
Technical Specifications . and to the full satisfaction of
the Engineer

The protection shall be established by placing individual
pieces of turf on prepared and levelled slope surfaces, or
on previously laid unwoven textile carpets.

The pieces of turf shall be placed in the form of a chess-
board with very little space in between. These spaces shall
then be filled with fertile soil and sown with grass. On the
slope surfaces that are exposed to erosive action of water,
the pieces of turf shall be placed in such a manner that the
edges between individual pieces of turf are at an angle of
45° to the direction of water flow.

The turf placed on the slope surface shall be fixed by
willow or other stakes. Slope protection made of
individual pieces of turf shall be tended during and after
the work is completed until it attaches to the substratum
and grows into it. Depending on weather, watering shall
serve as protection.

Measurement

Slope protection by placement of individual pieces of turf
shall be calculated in square metres, for actually
completed works as approved by the Engineer, and paid
at agreed unit prices.

The unit price shall include all material needed for such
type of protection: procurement, transport and tending of
turf, transport to the storage site, work on laying the turf,
filling spaces in between with fertile soil and plating of
grass, procurement and making of stakes, fixing the turf
with stakes, tending of established surfaces and all the
necessary work described in this sub-section.

5.6.1.2.2 Slope Protection with Rolled Turf (Carpet Lawn)

Description

The work involves the protection of slopes using a
finished compact rolled turf on surfaces specified in the
design or [requested] as directed by the Engineer.
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Martepujan

Oea Bpcra 3awTure u3palyje ce Ha HHIYCTPHJCKH HAYHH
Ha BEMKHM MOBPLIMHAMA TAaKo Jla ce Ha ojaroeapajyhu
HETKAHW TEKCTHJl pa3acTpe XyMYyCHa 3eM/ba M 3aceje
norogHo ceme Tpase. HeTkaHM TeKCTHMN Ha TOpH:Oj
NOBPINMHU HMA KOBpUMLE ayxuHe SOMM, KOje ocurypasa
NpUXBaTake HAHETOr 3eM/eHinTa W Tpae. C apyre
CTpaHe, HETKAHH TEKCTWI OCINYKH M Kao 3allTHTHA
noaIora NpOTHE MCIHMPama YecTHLA 3eM/BHIUTA C
nospiurHe kocuHa. Jlok Tpasa He 0jaua, 3ATHBABLE BOJOM
Tpeba na Oyae HHTEH3UBHO. Bycere ce ceve MalMHCKH Y
obnuky ponuu senmuuue 0,30 x 2,00 merpa. Ponue ce
OOMax HAaKOH Cce4era NPEeHOCE Ha CPajuiHIiTe o
yrpal)yjy Ha NpUNpPeM/bEHE NOBPIIHHE KOCHHA.

Ponne ce MOry y3MMaTdH M ca NPUPOIHHX Mallkhaka y
Onu3nHk u3Bohera panoBa ako HAN30PHH OPraH YTBpIM
Ja  HBHXOB  KBAIWTET O4roBapa 3aJaThM  3axTeBHMa
[npojekTHOr 3aaTkal ¥ CTaHAAPMMA KBAIMTETA.

[ocTynak pana

I[pe u3pame oBe 3aINTHTE, NOBPIIMHE KOCHHA CE O4HCTE
o rpybor otnaga u uspasHajy. Ponne ce nmocrasipajy Ha
NPUINPEM/BEHE MOBPUIMHE TAKO Jla C& Ha BPXY W JHY
KOCHHA MpHuBpcTe koueeuma & 10mm. Mebhynpoctopu
wimely cyceanux ponum Tpeba ga Oymy mam, a
MCITYHABAJy Ce MJI0IHOM 3eMJbOM M 3acejaBajy.

OBako M3BEACHY 3aLUTHTY NOTPEOHO j& HErOBATH Y TOKY H
HAKOH 3aBpIIETKA pana CcBe JIOK CE HE IOCTHIHE
JEeHONMYHA BereTalumja

O6Gpauyn pana

3amtuta  KOCMHa npuMeHoM  Oycewa ¥y  poiHama
obpauyHaBa ce Y KBAJApPaTHHM METPHMa, MpeMa CTBAapHO
H3BPLICHHM pPaJoBHMAa OJJ.OSPC![HM 01 CTpane Haa30pHOr
oprata, a ninaha no yropopeHHM jeIMHHYHHM LiSHaMa.

Y jeNMHMYHO] LEHH capikaHu cy CBHM MaTepHjand W paj
notpebaH 3a Ty BPCTY 3alUTHTE, W3paja polaHH, HabaBKa,
JMOBO3 10 MecTa wM3pohema, yrpaima, NONyhasame
melyynpocropa, norpefHa Hera Kao M CBe ONHCAHO Y OBOM
NOTNOrNARIBY.

5.6.1.3 3amwTHTa KOCHHA TPABHHUM MOKPHBAYEM - XHIAPOCETBA

Onue paga

Opaj pan oOyxsata  M3pajy TpaBHOI MOKpHBaya
XMIPOCETBOM, YMME C€ nocTae crabunuzaumja M
BErETALMjCKA 3AIITHTA KOCHHA YCEKa, HAacHNa, 3aceka,
0aHKHHA, Ka0 W CTPMHUX M HENPHCTYNAYHHUX TepeHa.

Ta spcra sawrTute mMowe OMTH mpenBHljeHa NPOjEKTOM
WM ce pajiyM [Ha 3axTer] No ynyTcTBY HAI30PHOI Oprada
y3 CarlacHOCT NPOjeKTaHTa,

Material

This type of protection is manufactured by covering large
surfaces of appropriate unwoven textile with topsoil and
sowing the appropriate seeds. On the upper side, unwoven
textile has 50mm curls ensuring the capture of the
deposited soil and grass. On the other hand, unwoven
textile serves as a protective layer against washing off of
soil particles from the slope surface. Until the grass grows
stronger, watering should be intensive. Turfs are cut by a
machine in the shape of rolls of 0.30 x 2.00 metres.
Immediately after cutting, the rolls shall be transported to
the construction site and fixed on the prepared slope
surfaces.

Rolls may also be taken from natural pastures in the
vicinity of works if the Engineer establishes that their
quality meets the [ToR] specified requirements and
quality standards.

Procedure

Prior to the execution of this protection, the slope surfaces
shall be cleared of rough waste and levelled. Rolls shall
be placed on prepared surfaces and fixed on the top and
bottom of the slopes with & 10mm stakes. The spaces
between adjacent rolls should be small, and filled with
fertile soil and seeded.

Protection executed in this manner requires tending
during and after the completion of works until uniform
vegetation is achieved.

Measurement

Slope protection with rolled turf shall be calculated in
square metres, for actual works performed and as
approved by the Engineer, and paid at agreed unit prices.

The unit price shall include all materials and work needed
for such type of protection: making of rolls, procurement,
transport to the site of execution, fitting, filling of spaces
between rolls, necessary tending and everything described
in this sub-section.

5.6.1.3 Slope Protection with Grass Cover _ Hydroseeding

Work description

The work involves the construction of a grass cover by
hydroseeding, which achieves stabilisation and vegetation
protection of cut, embankment, shoulder slopes as well as
steep and inaccessible terrain.

Such protection may be specified in the design or
[requested] directed by the Engineer with the designer’s
consent.



1(12 oy 885

JasHo npenysehe | ITyresu CpGuje”
TexHu4kH ycnosu
Iornasme 5: 3awTnTa KocHHa

Public Enterprise - Roads of Serbia
Technical Specifications
Section 5: Slope Protection

Marepujanu

3a oy BpeTy 3amTHTE KOpHCTE ce oaroBapajyhe Tpase
CMelle Koje ce Mewajy ca BHCOKOMOJIEKYIaPHHM
NONUMEPHUM  eMy/I3MjaMa W BOJOM Y3  JojaTak
onrosapajyhux hybpuea n wuenynose. Xunpocersa
KOPHCTH HCK/BYYHBO TpaBHE BPCTE, MOTOYHO HOBHMX
0coOMHA: HHCKOI pacTa BereTATHBHE Mmace, cnabe
PENpONyKTHBHE CMIOCOOHOCTH, BHCOKE OTHOPHOCTH Ha
CKOMOWIKE  JICBMjaLIMje, BEOMa CHOKHOT W H06pO
pazBHjeHor KODEHOBOI CHCTEMa KOJH Tpeysuma
dynkumjy 3amrute o4 eposuje.

MocTynak paaa

Osa ce sawrtuta Hajuewhe cnpooau 6e3 nperxoame
NPHIPEME XYMYCHOT MatepHjana unM Ouno kakee japyre
NpUNpEME HA NOBPIIHHAMA CBHX BPCTA W THNOBA
3EM/LHLITA, HE3ABUCHO O/ MejonolKor cactasa. To Mory
Outh 3embuIITa G€3 XyMmyca, CTEDHIHA M JeBacTHpaHa
ICMJBHIIITA (I'IJ'[EI.BHH nemuapn, PEeYHH HAHOCH,
KamMCHO/IOMH, MaTepHjani 3a HacHIle, OIaraiuiuTa
HHIYCTPHJCKHX OTMAaJaKa, yrasb, HBYHAK, jATOBHHA M
Apyro). Hejloctarak XyMycHHX Matepuja M GH3HOIOWKH
AKTHBHMX MarepMja y 3eM/BMINTY HABEJEHHX THUIIOBA
3eMBMIITA  HalokHayje Ce OpraHckMM  XyMycCHO-
TPECETHHUM cacTojurMa y 6asHoj cycnensuju. Pan na 0BOJ
JATHTH OJIBH]a ce Y daszama.

[lpe nouerka pana Mssohau ofasma amanmsy Tepena
Paan ynosHapama ONMINTHX EKONOWKHX H BEreTalMjCKHX
KapakTepucTrka okonune. ToMm mpuiukoM ce yTephyjy
OCHOBHA CBOJCTBA 3EMJ/BHINTA M MOCTAB/BA LB, KOJH cE
XMAPOCETBOM 3ie/H nocThhiv. Ha Temesby Tora paspabyje
Ce PELEnTYpa M TEXHOMOTHja Paga W WCTH CE MOJHOCE
HAN30PHOM Oprany Ha o106pemse,

Cama Xuipocersa M3BOAM Ce MOCEGHOM MALIMHOM,
BEJHKOr pajujyca nenopama, Koja y 0061MKy wmmasa
u3ballyje MCIIABHHY CacTaBBeHY 01 PasNHYHTHX
CacTojaka HEMoCPeNHO Ha TpeTHpaHy TIOBPILIHHY.
llpumena je paumMoHanHa Ko 3aIITHTE  BETMKMX
NoBpluMHA. HakoH TpeTHpama 3eM/BUINTA XHAPOCETBOM
CNPOROIHM CE HEHA 3ATHTA CBE 10 POpPMHpAaa TpaBHOT
nokpueava. Ha  genoemma e  Huje  yeneno
3aTpaBiHBatbe M3BOhAu je myxaH 1a NOHOBM MOCTYNaK
npeMa ynyTcTBy HaJ30PHOT OpraHa.

O6pauyn pana

3amTHTa KOCHHA TPAaBHATHM MOKPHBAYEM MPHMEHOM
Xuapocerse oOpauyHaBa ce y KBaJpaTHUM METpHMA
TPETHpaHe MOBPUIMHE MpeMa 0#00peHky HaI3OpHOT
opraua, a niaha no yroBopeHHM jeIMHUYHNM LIeHaMa,

JeanHuina uena canpyu HaGaeky, noTpe6y onpemy, cas
noTpedaH pan u MarepHjan ONHCaH y 0BOM MOTMOTIAB/bY
Kao M oarosapajyfy Hery mo TpeHyTka NpuMonpenaje
pana.

Materials

This type of protection uses appropriate grass mixes that
are mixed with high molecular weight polymer emulsion
and water with the addition of appropriate fertilizers and
cellulose. Hydroseeding shall use only grass varieties of
completely new properties: low growth of vegetation
mass, poor reproductive capacity, high resistance to
environmental deviations, very strong and well developed
root system taking over the function of erosion protection.

Procedure

This type of protection is most often carried out without
prior preparation of topsoil material or any other
preparation on all types of soil, regardless of their
pedological composition. These can be soils without the
topsoil, sterile and devastated soils (flood sandstone,
alluvial  deposit, quarries, embankment material,
industrial waste disposal sites, coal, gravel, waste rock,
etc.). The absence of humus substances and
physiologically active substances in the soil of the above
types of soil shall be compensated by organic-humus-peat
ingredients in an alkali suspension. Work on this
protection shall be phased.

Prior to the commencement of work, the terrain shall be
tested by the Contractor for data on general
environmental and vegetation properties of the
environment. On that occasion, basic soil properties shall
be established as well as the objective to be achieved by
hydroseeding defined. On the basis of the above, the
formula and work technology shall be elaborated and
submitted for approval by the Engineer.

The hydroseeding itself shall be carried out by a special
machine of a wide operating radius, which projects jets of
the mix comprising different ingredients directly to the
treated surface. This application is economical when
treating large surfaces. After the treatment of the soil by
hydroseeding, it should be protected until the grass cover
forms. In the parts where the grassing is unsuccessful, the
contractor shall repeat the procedure as directed by the
Engineer

Measurement

Slope protection with a grass cover by hidroseeding shall
be calculated in square metres of treated area as approved
by the Engineer, and paid at agreed unit prices.

Unit price shall include the procurement, necessary
equipment and all the necessary work and material
described in this sub-section and appropriate tending until
hand-over time.
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5.62  3amTHTa KOCHHA NPUMEHOM MNpPCKPHBAYA O/ HETKAHOT
TEKCTHNA C YMETHYTHM CEMEHOM Tpase

Onue paga

Osaj pan ofyxsara 3aWTHTY KOCHHA NPHMEHOM
NPEKPHBAYA OA HETKAHOI TEKCTHIA C  YMETHYTHM
CEMEHOM  Tpase, Ha NOBPIIMHAMA  npenBuheHuM
NPOjeKTOM MM npema [3axteBy] ynyTcTBY HamzopHOr
OpraHa y3 carjacHOCT NpOjeKTaHTa.

MaTepujan

3a 0By BpCTY 3aITHTE MpUMEIsYje C& MPOM3BOL KOJH ce
Ha3uBa joum M TpasHaTH Tenux. To je HETKaHW TekcTH
MOMECTEPCKOT TIOPEKNa, ¥ KOJEM je Y MHAYCTPHiCKOj
NpOM3BOJAKBH  JojaTa oaropapajyha memaBMHa ceMmeHa
Tpase. MelnaBuHa cemeHa Tpase CEICKTHBHO je
uspalieHa y NpOLEHTYANTHUM OJHOCY BPCTA 3ABHCHO Of
NEAOJIOIWKKX  0COOMHA 3EM/BHINTA, a [MpUMEWYje ce
33BHCHO Ol CKO/OIIKMX M TEPEHCKHX  YCoBa.
Texuonoruja kojoM je uspaljen HeTkauu TekcTun naje my
oarosapajyha  dmsuuko-Mexanmuka W XuapayaudHa
cBOjcTBA, a cneunduuHa ctpykTypa omoryhyje no6py
3alUTHTY CEMEHA M ONTHMAIHE VCIOBE 33 HEroB
HOPMaJIaH pa3Boj.

3a 3aWTMTY KOCHHA W APYrMX MOBPIIMHA MOUTOKHUX
€po3uju  ynotpebibaajy ce oaropapajyhe memasuHe
Tpase (Festuca ovina, Festuca rubra Jalax, Festuca
rubra genuina , Poa annua, Poa pratensis Merion,
Cunodon dactulon, Trifolium repens w cmmumo) vy
Komuunnn 0,2-2.5 kr/m?

INoctynak paga

[pe mowetka pana Ha oBoj 3amTHTH 06MYHO Tpeba
H3BPIIMTH aepalujy KocHHa Ha AyOMHH ox 50 MM wu
OYHCTHTH HX 01 rpyOuX oTnajaka. 3aTUM ce 3eMIBHIITE
nallybpu oaropapajyhium hySpueuma. Ha OCHOBY aHANH3e
3em/pMINTA Ofipelyje ce BpeTa M KoNnuuHa hyGpusa.

Hakon ofpane u hyGpema ropmwer cnoja semssuinTa,
NOBPIIMHA Ce MOPABHA M W3BA/ba M HA WY CE MOCTAB/BA
TpaBHaTH Tenux. Kpajepu Tenuxa yuspmhyjy ce appernm
KIHHOBHMa MIH NpeKkpHBajy 3eM/boM. Ha semibHinTaMa
KOja HMajy Many BIKHOCT 00aBE3HO j¢ MPCKAIbE BOAOM v
KonuuuHK oa 10 1o 15 n/m® anesHo. Jama Hera obasipa
C& NpCKaeM BOE Y KOJMUMHH 4-5 11/M% JIHEBHO.

Wssohau je mywxaw na TpasHare moBpmmume meryje 1o
KOHauHOr pacta u yuspithupama seretaumje.

KonTpona kanntera

Hansoprowm opraxy n3sohau mopa nouuern na onobpere
peIynTate  npeTXoAHHMX aHanuia pamd  yrephueama
npaBuHOr n3bopa Bpere Tpase u hyOpuea, kao u atect
CeMeHa.

Slope Protection with Unwoven Textile Cover with
Embedded Grass Seeds

Work Description

This work includes the protection of slopes using the
unwoven textile cover with embedded grass seeds on
surfaces specified in the design or [requested] directed by
the Engineer with the consent of the designer.

Material

A material also known as grass carpet is used for this type
of protection. It is unwoven textile of polyester origin, to
which an appropriate mix of grass seed is added in the
course of industrial production. The grass seed mix is
selectively produced with respective shares of species
depending on environmental and terrain conditions. The
technology used for producing the unwoven textile gives
it appropriate physical-mechanical and hydraulic
properties, and the specific structure enables good seed
protection and optimal conditions for its normal
development.

Appropriate grass mixes are used for the protection of
slopes and other surfaces prone to erosion such as
Festuca ovina, Festuca rubra falax, Festuca rubra
genuina , Poa annua, Poa pratensis Merion, Cunodon
dactulon, Trifolium repens, etc., in the amount of 0.2-
2.5kg/m2.

Procedure

Prior to the commencement of work on protection, slopes
usually need to be aerated at the depth of 50 mm and
cleared of rough waste. Then appropriate fertilizers shall
be applied. The type and amount of fertilizer shall be
determined on the basis of soil analysis.

After the processing and fertilising the upper layer of soil,
the surface is levelled and rolled over, and then the grass
carpet is placed over. The ends of the carpet shall be fixed
with wooden wedges or covered with earth, On soils with
low moisture content water spraying is mandatory in the
amount of 10 to 15 I/m2 daily. Further tending comprises
of water spraying in the amount of 4-5 [/m2 daily.

The contractor shall tend the grass surfaces until the
vegetation finally grows and attaches properly.

Quality Control

The Contractor shall present to the Engineer for approval
the results of previous analyses for the purposes of proper
selection of grass and fertilizer type, as well as the
certificate of compliance for the seeds.
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[Mospiuue 3amTHhieHe TPaBHUM TENHXOM MPEY3UMAjy Ce
Ha ocHoBy ofpacie MoBpuIMHE ¥ ojarosapajyhem oaHocy
npema nocrojefinM cTanzapauma v ono0pewy HaI30pHOT
oprasa.

Obpauyn paga

5.6.3

[MoppumHe kocuHa 3amTHREHHX MNpeKpHBaYMMa o
HETKAHOI TEKCTH/A Ca YMETHYTHM CEMCHOM Tpase
ofpauyHaBajy ce y KBaApaTHHM MeTpuma (opmupasor
TPaBHOT TEMMXa MpeMa o100pewy HAN30pPHOT OpraHa, a
niahajy 1o yroBopeHuM jeAMHHYHHUM lleHaMa.

Y jenMHM4HOj] LeHH caapkaHd cy: HabaBka M
MOCTaB/bame, Cap pajl M matepujan morpebaH 3a OBY
BPCTY 3AUTHTE, ONUCaH ¥ OBOM notrornasspy. [Ipu Tome,
n3sohay je nyxaH Mo 3aBpILIETKY KInjara (pacra) o0HOBH
MOCTYNAK Ha NOBPIIMHAMA HA KOjHMa CETBA HMj¢ yerena
Ha HAYHH Ha KOjH TO OJIpe/id HAI30PHH OPraH.

3alTrHTa KOCHHA CanmboM kOyHba H TpaBHATE BereTaiuje

Onuc paga

Opaj pan oOyxsara 3alUTHTY KOCHHA CaiiboM HHCKOT H
petko cahenor wuOywa M TpaBHATE BereTauyje Ha
cneunduuMM  eKcro3HuMjaMa. 3amTHTa ce BpIIM  HA
NoBpIIMHAMa mnpeasulieHHM TIPOjEKTOM WM Ipema
[3axTeBy] YNyTCTBY HA30pHOT OpraHa.

Marepujan

3a oBy BpCTY 3aIUTHTE NPHMEHY]Y C€ CAlHMIE HHUCKOT M
perxko calienor xOyma M TpaBHaTa BereTauMja, Koje ce
Oupajy y 3aBMCHOCTH O] MEAOIOMKHX OCOOHHA TepeHa.
Onabpana sereTauuja mMopa OMTH OTHOpHA Ha BeTap,
CHEKHE HaHOce | ocTane Moryhe HenoBoJ/bHE YTHLAJE,

H3bop canxor marepujana, hyGpusa, kao U HAYHH Cajlbe
H Here oDaB/kajy ce NO Npenopykama OAroBOPHOT
NpojeKTaHTa M NpemMa YNYTCTBHMAa HAI30pPHOr OpraHa.
Tpeba na ce kopucte momalie unu npunaroljeHe Bpcre
HOyHsa.

3awTHTa CTPMHMX KOCHHA mpumeHoM apseha wmm rycror
#OYHa HHje Npenopy4pMBa, jep NOCHE jaKMX KWina
HacTaje Benuko onrepehere 3a cnojese 3emibuIITa 3608
3agpikaBama BoAC Ha nMmhy, wro MoMe ga yrposu
CTa0MITHOCT KOCHHA.

IMocTynak pana

Opa 3aWTHTa Ce KOPMCTH HA KOCHHAMA KOJ KOjUX CYy
OCHTYPaHH OCHOBHHM YC/OBM CTAOMIHOCTH TpeMa OBHM
Texunukum ycnosuma. CnpoBo/iH ce TAKO 14 Ce CaaHULE
HUcKor #0yHa cane Ha oapeljeHUM pasMaumma (jeaHa Ha
2,0 %, ako npojekTom Huje Apyraunje oapeleno).

The surfaces protected by the grass carpet shall be taken
over on the basis of the surface covered at the appropriate
ratio according to current standards and as approved by
the Engineer.

Measurement

Slope surfaces protected by covers made of unwoven
textile with embedded grass seeds shall be calculated in
square metres of formed grass carpet as approved by the
Engineer, and paid at the agreed unit prices.

The unit price shall include: procurement and fitting, all
work and materials necessary for this type of protection,
described in this sub-section. After the sprouting (growth)
ends, the contractor shall repeat the procedure on the
surfaces where seeding failed as directed by the Engineer.

Slope Protection by Planting Shrubs and Grassy
Vegetation

Description

The work involves the protection of slopes by planting
low shrubs sparsely and grass vegetation at specific
exposed surfaces. The protection shall be carried out on
surfaces specified in the design or [requested] directed by
the Engineer.

Material

This type of protection uses the seedlings of low and
sparsely planted shrubs and grass vegetation, selected on
the basis of pedological properties of the terrain. Selected
vegetation must be resistant to wind and snowdrifts and
other unfavourable impacts.

The selection of the seedlings, fertilizer as well as the
manner of planting and tending shall be in accordance
with the Responsible designer recommendations and as
directed by the Engineer. Local or adapted types of
shrubbery should be used.

The protection of steep slopes with trees or thick
shrubbery is not recommended, because after heavy rains
great load on the layers of soil is created due to leaves
retaining water, which may jeopardize the stability of
slopes.

Procedure

This protection shall be used on slopes where the basic
stability =~ requirements under  these  Technical
Specifications are ensured. It shall be carried out by
planting low shrub seedlings at a specified distance (one
every 2.0m’ if not otherwise specified in the design).
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HakoHn Tora ce Ha KocMHama mpaBe KaHanulin
NOMYKPY/KHOI MPECEKa W YHTaBa MOBPIIMHA KOCHHE Ce
3aCeje TPABHATOM BETETALM]OM.

Tpaenat kananmuhyu perynumyy M YCOopaeajy MpoTOK
BOJE INPOY3POKOBAH JAKMM KHIIAMA, TUBYCKOBUMA M
HArIMM  TOMJBEH-EM CHETd, TAKO J@ J€ KOHTPOJMCAHO
oaBojie ¥ oarosapajyhe npujeMHe kaHane My JenpecHje.

Obpauyn paga

564

3awThTa KOCHHA CamboM HHCKOr x0yma W TpaBHATe
Beretaumje oOpauyHaBa ce y KBAQIPaTHUM METpHMA,
MpeMa CTBAPHO M3BPLIEHWM pajoBUMa 0J00peHHUM Of
cTpaHe Haj3opHor opraHa, a nuaha no yropopeHHM
JEIHHHYHUM LIeHaMa.

VY jenMHM4HO] UeHM cajpikaHu cy HabaBka, calma M
NnocTar/bake Kao M caB MoTpeOHM Martepujan W paj
onmucaH |y O0BOM MOTHOrnaempy. Mcekom W w3pana
3a00/peHux kaHanuha nnaha ce kao nmoceOHa CTaBKa, a
oOpauyHaBsa 1o Ay#KHHOM METpY.

3amTuTa KOCHHA NPUMEHOM yruneTenor Bpooror npyha

Onuc pana

Osaj pan oOyxpaTa uH3pagy 3alTHTE MNPUMEHOM
ynneteHor Bpbosor npyha 3a KOCHHE yceka M HacHma ca
Marepujanima  nabunHe  cTpykType  (pacnagHyTtH
JONOMMTH,  nanopd, oM,  7ec,  pacTpecHTH
BOJIONIPONYCHH MaTepHjan M CIAMYHO), HEOTNOPHMM Ha
aTMociepcke M XHAPONOIIKE YTHIAjE.

IMoepiukHe Ha kKojuMa TpeGa NPUMEHHTH ORY BPCTY
3alUTHTE JlaTe Cy MpOJeKToOM MIu npema [3axTeBy]
YOYTCTBY HAM30PHOT OpraHa.

Marepujan

3a ocnoHue yrereHor spBosor npyha ynorpe6ibasa ce
spOoBO MM apyro kome & 20-50 mm u nyxuue 0,70-
0,80 m. 3a nneremwe n3mely komba ynotpedipasa ce npyhie
on ceexxux BpboBux rpana @ 5-30 mm. Kao ucnyna
yHyTap ynneresor epOosor npyha MOxe ce KOPMCTHTH
OyceH WM Xymyc.

Xymuduuupana nomsa ce 3aTpaBikyjy Ha HauMH M3
Texuuukum ycnoa., M3bop pete Beretaumje u hydpuea
3aBHCH on NMeA0MOIKHY ocoDMHA  3eM/BMINTA M
CKOMOLIKHUX YCTOBA.

Afterwards, semicircular grooves shall be created on the
slopes and the entire surface shall be seeded with grassy
vegetation.

Grassy grooves regulate and slow down the flow of water
caused by heavy rains, showers and rapid melting of
snow, so that it is diverted in a controlled manner to
recipient channels or depressions.

Measurement

5.6.4

The protection of slopes by planting low shrubs and grass
vegetation shall be calculated in square metres, for works
actually performed and approved by the Engineer, and
paid at the agreed unit prices.

The unit price shall include the procurement, planting and
placement as well as all necessary material and work
described in this sub-section. The excavation and
construction of groves shall be paid as a separate item,
and calculated per meter of length.

Protection of Slopes with Intervowen Willow Twigs
(Withies)

Description

The work involves the construction of protection by
interwoven withies for the cut and embankment slopes
with materials of unstable structure (crumbled dolomites,
marl, flysch, loess, water permeable material and the
like) non-resistant to atmospheric and hydrological
impacts.

The surfaces on which this type of protection is to be
applied shall be given in the design or as [requested]
directed by the Engineer.

Material

Willow or other stakes of & 20-50mm and 0.70-0.80m
long shall be used for the support of the interwoven
withies. . For the weaving between the stakes, the fresh
willow twigs of & 5-30mm shall be used. Turf or topsoil
may be used as filler between the withies.

Humified fields shall be grassed in the manner described
in the Technical Specifications . The selection of the
vegetation and fertilizer type depends on the pedological
properties of the soil and environmental conditions.
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IMocTrynak paaa

JamTuTa KOCHHA KopuiuhierweMm yIUleTeHOr BpGoBOr
npyha ca XyMU(HKALMjOM M 3aTPABILHBAEM CNPOBOIH
ce Ha MPUMPEMJBEHMM KOCHHAMa YrIaBHOM YCEKa, KOJ
KOjux cy oOe30eheHH OCHOBHM YCIOBH CTalMIHOCTH
npemMa 0BMM  TeXHMUKMM YCIOBMMA. 3aliTHTa Ce
cnposoan  kopuwhemwem ymeteHor spOosor mnpyha
HENoCpeHO Ha KOCHHK 0e3 XyMYCHOT MaTepHjana npema
pelckuMa M3 MNpojekTa. AKO MPOJeKTOM HHCY jara
pellica 3ATHTE OHA CE CMPOBOJE TaKO fla Ceé KOJbe
nofuja Ha pasmaky oa oxo 0,50m. a u3mely mera ce
npennery Bpbose rpaue. [TospunHe 61 Tpebano na 6yay
npennereHe 00 3M OykMHE KOcHHE. YmeTeHo BpOOBO
npyhe nocraska ce TAko 1a HEroBa ropwa WBHua Oyie
HAa HMCTO] BHCHHHM ca TrOpmOM MBHUOM KocHHe. [lpm
3aTHTH KOCHHA obana peka ymneteHo epboro npyhe ce
NOCTAB/LA KOCO HA CMep Toka Boje. Tpama ce ceje Ha
Tenuxy oA crame uam ceHa (komuuuua 0,60 kr/M?) Kojn
ce npcka OuTyMeHcKoM emynsujom (oxo 0.80 Kr/M%), uan
HENoOCpelHO Ha XYMYCHMM TNOBpIUMHAaMa Y3 J0Jartax
hyGpuea (80 r/m?) a Koju ce MOTY 3aITHTHTH TAHKHM
HeTKaHum TekcTwioM., Hakon wm3page, sawTury je
norpefHO HEroBaTH [0 KOHAa4YHOT pacta. 3amTHTa
yrsieTeHHM BpOOBHM npyheM paau ce Ha NoBpHIMHAMA Ha
KOjUMa [pYrd Ha4YMHH HE MOry JaTH ojaroBapajyhe
pesynTare.

Obpauyn paga

3amTHta KOCMHA  ymieteHum  BpbOoeMM  npyhem
obpauyHaea ce y KBAOPATHHM METPMMa NpemMa CTBapHO
H3BPIICHHM PaJOBHMA 0100peHHM 0L CTPaHE HAT30PHOr
oprasa, a nnaha no yropopeHuM jeAHHHYHHAM LEHAMA.

Y jenMHMYHO] UEHM caapikaHa je HabaBka, NpeBo3 H
yrpama Kao W cae notpedaH paj W MaTepujan onucan y
OBOM MOTIOTNABY, KA0 M orosapajyha uera.

5.6.5 3awmTtuTa KocHHa nomohy Kouiera (rabHoua)

Onuc paga
Osaj pan ofyxeara 3amTHTy KocuHa nomohy kowesa
(rabuona), Ha mospmuHAMa oapeleHMM MPOjEeKTOM MM
npema [3axTeBy] VYOYTCTBY HAI30pHOI oOpraia y3
carnacHocT npojenama.

MaTepujanau

3a OBY BPCTY 3aLUTHTE NPUMEILY]Y CE ENEMEHTH KOLIeBa
(rabuona) koju cy uspabienu on omortada (Mpexa) M
ucnyHa (rpahesnncku Matepujan). Omorau je uspahen oa
FHYAHHUX HITH NONTHMEPHHX MPEKa,

Procedure

Protection of slopes using interwoven withies with
humification and grassing shall be carried out on prepared
slopes mostly of cuts where the basic stability
requirements are provided for in accordance to these
Technical Specifications . Protection shall be carried out
using interwoven withies directly on the slope without
topsoil according to design solutions, If the design does
not provide the solutions for protection, it should be
carried out by fixing the stakes at a distance of 0.50m and
intertwining with in between. The surfaces should be
covered in withies up to 3m of slope length. Interwoven
withies are placed with their upper edge at the same
height as the top of the slope. When protecting river bank
slopes, interwoven withies shall be placed diagonally to
the water flow. Grass shall be seeded on the carpet of
straw or hay (in the amount of 0.60 kg/m2) which shall be
sprayed with bitumen emulsion (approximately 0.8
kg/m2) or directly on topsoil surface with the addition of
fertilizer (80 g/m2), and which can be protected with a
thin unwoven textile. After the construction, protection
shall be cared for until it finally grows. The protection
using interwoven withies shall be carried out on surfaces
on which other forms cannot produce proper results.

Measurement

Slope protection with intertwined withies shall be
calculated in square metres for works actually performed
and approved by the Engineer and paid at paid at the
agreed unit prices.

The unit price shall include procurement, transport and
fitting as well as all the necessary work and material
described in this sub-section, as well as the proper care.

5.6.5  Protection of Slopes with Gabions

Work description
The work involves the protection of slopes using gabions
on slopes specified in the design or [requested] directed
by the Engineer with the consent of the designer.

Materials

This type of protection uses gabion elements that are
made of cages (meshes) and fillers (construction
material). The cage shall be made of wire or polymer
mesh.
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JKuuaue mpesxe n3pahene cy on venuunnx xuna (4. 0146
u Y. 0147) ca mecroyraoHHM NOBHMA H ABOCTPYKHM
HaBojeM Ha cnojy. OGNHK MpeKe je mpasoyraoHa npHsma.
YenuyHa Mpeska je MOLMHKOBAHA Pajik TPajHOCTH u Behe
OTTIOPHOCTH CMIpevaBama KoposHje. Bennuuua oTBOpa M
NPEUHHK JKHLE 38BUCE 0L MATEPHjANA MCIIVHE KOJH MOMKE
OMTH KpPYNHHM IIJBYHAK, ApoO/bEHH KaMEHM MarepHjan
WK JIOM/BCHH KameH. JAMeH3Mje KOoleBa cy pa3siH4HuTe
M 3aBMCE OJf MPOW3BOLHOI Mporpama npouseohaua. [lo
npasuny, Kowesx ce u3pahyjy y anmensujama 1,0 x 1,0 x
1,0m; 1,0x 1,0 x 2,0 m mim 1,0 x 1.0 x 3,0 M, 0aHOCHO
npema npojexTy.

[TonumepHe mpeke W3palieHe cy O MONHETHIEHA BUCOKE
rYCTMHE,  NONMBHHMIXIOPHIA,  MOJMETHIEHA  MIH
NONUNPONHIEHA. Mpexe HOPMAHO HMajy
4yeTBOpOyraoHa mnosea (orsope). Haumu cactapbama,
MOBE3MBAbA W M3paJle elleMeHaTa KoleRa HCTOBETAH je ¢
OHMM KOj kHuaHux mpexa.Kao marepujan 3a ucmyune
MOry ce YNnoTpeO/baBaTH JIOKAIHH KAMEHHW MAaTEpHjaiH,
KOjH uMajy notpedHM M OAroRapajyin KRAMUTET 3a OBY
BPCTY pajaoBa.

Kourpona keaaurera

Hipaaa

[nerwBo M cnojHu MaTepujan 3a rabMOHCKE KOLICBE
MOpajy OAroBapaTH 3axTEBHMa KBAJMTCTA NpEMa OBHM
TexuuukuM  ynyrcTeuma. KpanureT Marepujama  3a
u3pany ucnyHe (KPYNHH IJbyHak, ApoO/beHH KaMeHH
MaTepujal WM JIOM/BEHH KameH) Tpeba ja MCnymasa
3axTese M3 oeMx TexHwukux ycnosa npeasubhede 3a Te
marepujane. [lpe nowuerka pana w3pohau je ayian ga 3a
cee marepujaine npuGaen on ornamheHor Tena JoKase o
ynoTpeO/bHBOCTH, KA0 H 1a OPUTHHAIHY JOKYMEHTALM]y
0 KBAJIWTETY MNOJHECE HANIOPHOM OpraHy Ha YBHA W
carnacHocT.

3a 0BY BPCTY 3aITHTE MPHMEH:Y]Y CE CIEMEHTH KOLIEBa,
KOjM ce MCIymaeajy Ha Mecty mspajge 3upa. Ilpema
NPOJEKTY MM [3aXTEBY] YNyTCTBMMa Hal30pHOr OpraHa
MPBO CE BPIIH MCKOMN 32 TeMe/b. Y H3BEICHOM HCKOMY
NOCTaB/bajy C€ CacTaB/ECHH KOLIEBH KOjH CE HCNYHasajy
rpabeBuHCKMM  Kamenum  martepujanoM. [lpum  Tome,
HAjCUTHH]H CTOBH KAMEHE HCIyHe MOpajy OuTH Behu oa
BENMUMHE OTBOpa Mpexe. Matepnjan ce pacnopeljyje
PYKOM HIM TPHPYYHHUM aNaToM, TaKo [a Cy IYI/bHHE
wto Go/se HenymeHe, [locne u3paljeHe ucnyHe, KOLIEBH
ce 3aTBapajy NOKIONUMMA, I[OBE3Y]Y YCNpaBHHUM H
YraoHHM BE3aMa, 4 MBHLE C€ MPOCTHPY MO LEN0j AYHKHHY
Tpace; KOLIEBH CE NOC/e TOra CYKLECHBHO MOCTAB/bajy ¥
MCTOM Cl0jy MITH Y cnefehuM crojeuma.

CBH CYCEIHH KOLICBM Y MCTOM CNOjY M Y HapeaHum
clojeBMMa MOBe3yjy ce MehycoDHO CHOjHOM YENHUHOM
JKMLOM, Paiy 3ajeIHM4KOr JenoBama enemeHara u sehe
uppctohe. Mamehy komeran mpupoanor tna yrpahyje ce
oarosapajyhu (uATEpcKH MaTepHjal, KOJH CHYXKH ja
crnpe4n MH(UATpauujy uecTHuA TIa y uenyHy. Merto je
TAaKO B&KHO Ja €€ M3 HajayO/eer aena TeMe/ha 3uia
omoryhu oaBo1 BoJe NOMORY APEHAKHMX KaHana.

Wire meshes are made of steel wire (C.0146 and C.0147)
with hexagonal apertures and double threads at the joint.
The mesh shall have the shape of a rectagonal prysm. The
steel mesh shall be galvanized for durability and greater
resistance to corrosion. The size of aperture and the
diameter of the wire depend on the filler material, which
may be large gravel or crushed stone material, broken
stone. Gabion dimensions differ and depend on the
producer’s programme. As a rule, the gabions are made in
the folllowing sizes: 1.0 x 1.0x 1.0: 1.0 x 1.0 x 2.0; or 1.0
x 1.0 x 3.0; or as per design.

Polymer mesh shall be made of HDPE, polyvinyl-
chloride, polyethylene, or polypropylene. The meshes
normally have rectangular apertures (openings). The
manner of assembling, joining and executing gabion
elements is the same as with wire meshes. Local stones
that have the necessary and proper quality for this type of
works may be used as fillers.

Quality Control

The netting and the joining material for gabions shall
comply with the quality requirements under these
Technical Specifications . The quality of material for the
filling (large gravel, crushed stone material or broken
stone) should meet the requirements of these Technical
Specifications for such materials. Prior to the
commencement of work the contractor shall obtain proof
of usability of all materials from the competent body and
present the original documentation on quality to the
Engineer for review and approval.

Execution

For this type of protection, the gabion elements shall be
filled at the site of wall construction. According to the
design or [request] instructions of the Engineer, first the
excavations for the foundation shall be carried out. In the
executed excavation, the gabions that are filled with stone
material shall be placed. The smallest parts of stone filling
must be larger than the mesh holes. The material shall be
distributed manually or with hand tools, to fill the cavities
as best as possible. After the gabions are filled, they shall
be closed with lids, tied with vertical and angular ties, and
edges shall be extended along the entire length of the
section; gabions shall then be successively placed in the
same layer or subsequent layers.

All adjoining gabions in the same layer or subsequent
layers shall be tied with a steel wire for joint action of
elements and greater strength. Between the gabions and
natural soil appropriate filter material shall be fitted to
prevent the infiltration of particles into the filler. It is also
important to allow for the draining of water from the
deepest part of the foundation through drainage conduits.
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Ako ce npeapuba peha BMCHHA 3M4a 0]l BUCHHE je/IHOI
kowa (Buwe ox 1 M), norpebHO je nNpojeKTOM
MpOpaYyHaTH W OCHTYPATH HEroBy CTAOMIIHOCT, Kao M
oapeauTH notpebHe aMMeEH3Mje, WTO Mopa OMTH
0100pEHO 01 CTPAHE NPOJeKTAHTA M HAN30PHOT OpraHa.

O0pauyn paga

5.6.6

3amTuTa KOCHHA NpHMEHOM rabuoHa oﬁpaqyﬂasa Cg no
KyOHOM METpy, HpeMa CTBApHO MW3BEIEHHM paIoBHMa
onoOpeHUM 041 CTpaHe Haa3opHOr oprada, a raaha no
YrOBOPEHHM je/IHHUYHHM [IEHAMA.

Jenmnuuna  ueHa  ykipyuyjeHaOaBky,  npeBo3 M
NOCTAB/bAKE, KAO M CaB Pajl M MaTepyjal OMHCaH y 0BOj
TAuKH.

Hckon 3a Temess 1 Quiarepcku marepujan obpauyHasa ce
no kKyOHOM MeTpy, a riaha no yroBOpeHHM jeHHHUYHHM
LicHamMa, npema CTBApHO H3BpLICHHM patoBHMa
0n00peHHM Ol CTpAHE HAJ30pHOr OpraHa y mnoceGHo)
NO3ULIHJK PALOBA.

3amTHTa KOCHHA 00NaramkemM KaMeHOM

Onuc pana

Ospaj pan obyxpara 3alITUTY KOCHHA KaMEHHMX Hacuia
obnararmeM o0na0paHMM KaMCHOM Ha TMOBpINMHAMa
npeaBHleHUM MPOjEeKTOM WM NpeMa [3aXTeBy| YMyTCTBY
HAI30PHOT OpraHa.

Matrepujan

Hipana

3a OBY BPCTY 3aLITHTE NIPUMEHLY]E Ce KAMEHH MaTtepujan
koju ce ynorpeb/baBa 3a u3pady Hacuna. Marepujan
MOpa HMMaTH oaroeapajyhu MuHepartHo-neTporpadcku
cacras, mopa Owru 3apag u onrosapajyhe BennumHe
(Hajseha ctpanuua oko 0,40 m).

Opaj HayvH 3amwTHTe Hajuemhe cc NpUMEmYje KOI
BHUIMX KaMEHHX HaCHNa panH u3paie CT[JMHj HX KOCHHA H
CrpeyaBamba eposmje.

Ofnarame KaMeHOM H3IBOJAH C€ TakDd IITO CE TOKOM
H3paje Hachna Ha KocuHama wmspabiyje cyBu 3ua on
opaGpador kamena. Ilpuw TOMe myxa cTpaHa KameHa
Tpeba na Oyiae ynpasHa Ha papaH KOCHMHEKako OW KaMeH
610 1006pO YK/BELITEH Y HACHN H CTabHIaH,

If the wall is specified to be higher than one gabion (over
1m) the design shall calculate and ensure its stability and
set the needed dimensions which shall be confirmed by
the Designer and the Engineer.

Measurement

Protection of slopes using gabions shall be calculated in
cubic metres for actual works performed and approved by
the Engineer and paid at the agreed unit prices.

The unit price shall include procurement, transport and
fitting as well as all the work and materials described in
this sub-section.

The excavation for the foundation and filter materials
shall be calculated in cubic metres, and paid at agreed
unit prices, for actual works performed and approved by
the Engineer as a separate item.

Protection of Slopes by Stone Lining

Description

The work involves the protection of stone embankment
slopes by lining with selected stone on surfaces specified
by the design or [requested] instructed by the Engineer.

Material

This type of protection applies stone material used for the
construction of embankment. The material shall be of
appropriate mineralogical and petrographic composition,
sound and of the right size (the largest edge of 0.40m).

Execution

This type of protection is most commonly applied in
higher stone embankments for the purposes of
constructing steeper slopes and preventing erosion.

Stone lining shall be executed by making a dry wall from
selected stone during the construction of the
embankment. The longer edge of the stone should be
vertical to the surface of the slope to have the stone well
wedged into the embankment and stable.
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Kamen ce oGpahyje u aorepyje no mnotpedu uckuhem.
[Mpyx u3paau kameHe obnore nocebHO je BAKHO Ja TEMETD
Howuue Oyae yrpaflen y uBpPCTY M 3ApaBy MOLIOTY.
3appuwierak ofnore Ha BpXy kocuuerpeda na Oyne
M3BEJIEH TAKO 1A ca DAaHKHHOM YHHH LIETHHY.

O6nora no ofsmky u Haruby wMopa jJa oaroeapa
3aXTEBMMa MpOjEKTa, a OJCTyName Moxe OMTH ¥
rpannuama Tonepanumje. Hakon 3appuierka obnore
Tpefa KOCHMHY M OKO/MHHY O4YMCTHTH OJI KaMEHMX
oTnagaka.

O0pauyH paga

Zaurtuta KocHa ofnarameM kameHoM o0pavyHaBa ce y
KBAAPATHUM METPHMA IIpeMa CTBAPHO  H3BPIUEHHM
panoBuMa of0OpEHHM Ol CTpaHe HAJ30pHOI Opraa, a
nnaha no yropOpeHHM jeIMHHYHHM LIEHama.

JeqMHMuHA LEHA YKBYYYjE HMCKON 3a Temesb obiore,
3aTHM oaabup, HaGaBky W o0pajny KameHa, Npeepo3 M
NOCTAB/bAMKE KameHa y o0/ory, Kao U cap Marepjan u
paj ONUCaH Y 0BOj TAYKH .

5.6.7 3awTHTa KOCHHA NPUMEHOM Mpeka

Onue pana
Oeaj pan oOyxBaTa OcHUTypame M 3alITHTY KOCHHA Ha
KaMEHHTHM TEPEHMMa, NPHMEHOM MpeKa Ha JenoBHMa
rie nocroju moryhHocT pyiliema Na0MIHMX JEN0BA.
IMospiiMHe Ha Kojuma TpeDa M3PaIMTH  3ATHTY
npeasubieHe cy mpojekToM MM uX ozpehyje Hag3opHH
opras.

MaTepujan

3a OBy BpCTY 3AIUTHTC TNPHMEHYjY CE MpEKe oI
YeJIMYHHUX JKMLA MM nonuMepHe Mpeske.  Yenmuxa
AHYAHA MpEka MMa IIECTOYraoHa OKUA € TPOCTPYKMM
HaBojeM kuue. YenuuHa kuUA je NOUMHKOBAHA paau
Behe TpajHOCTH M OTNOPHOCTH NpeMa Kopo3uju. TTpedHnK
suue je 1,2-3.1 mm, a oteopu cy Bemuyune 50-100 mm.
Kpajesn Mpesxe uMajy eehn npeunnx sxuue (& 1,4 no 4,0
mMM). Illupuna Mpexe 3aBHCH OO HAa4MHA TPHMEHE M
kpehie ce on 1,0 no 3,0 m, a ucniopyuyje ce y KOTypoBHMa
nyxuHe 25.0 M.

3a yuspwheme Mpeka Ha KOCHHAMa TpUMEHYJY ce
denudHa cuapa & 10-12 Mm. Pasmax m3mely cunapa je
oko 2,0-3,0 M. Cuapa ce yupmfyjy y CTEHH KOCHHE ¥
AyouHn o oko 0,50 m. lopmu Kkpaj 3amITHTHE Mpese
MOXE 1a ce YYBpCTH M y OeToHCKy rpeay yrpaheny y
KOCHHY , @ JOWH ce Kpaj yuepuwhyje cuapuMa WM
nomohy Teroea ox derona. M3sohau je myxau fa 3a cee
marepdjaie oA opaamheHor Tena npubasu oarosapajyhy
aTecTHy JOKYMEHTALHMjy H HCTY MOJHECE HAI30pHOM
opray Ha yBu1 W [carnacHoct] onodperse.

The stone shall be shaped and finished with a hammer if
necessary. When making the stone lining, it is particularly
important that the foot foundation is built into the firm
and sound substratum. The finishing of the lining at the
top of the slope should be executed in such a manner that
it becomes a whole with the shoulder.

The shape and gradient of the lining shall comply with the
design requirements, and the deviation may be within the
tolerance range. After the lining is completed, the slope
and the surrounding area shall be cleared of stone rubble.

Measurement

The protection of slopes by stone lining shall be
calculated in square metres for actual works performed
and approved by the Engineer and paid at agreed unit
prices.

The unit price shall include excavation for the lining
foundation, selection, procurement and finishing of stone,
transport and laying of the stone in the lining, and all the
materials and work described in this sub-section.

5.6.7  Protection of Slopes with Mesh

Work Description
The work involves the securing and protecting the slopes
in rock terrain with meshes in parts where there is a
possibility of collapse of unstable parts. The surfaces to
be protected shall be specified in the design or determined
by the Engineer.

Material

This type of protection uses steel or polymer wire mesh.
The steel wire mesh shall have hexagonal apertures with
triple wire thread. The steel wire shall be galvanized for
ereater durability and resistance to corrosion. The wire
diameter shall be 1.2-3.1mm, and the apertures shall be
50-100mm. Wire ends shall have a larger diameter (& 1.4
to 4.0mm). The width of the net shall depend on the
manner of application and range between 1.0 and 3.0 m
and is delivered in 25.0m rolls.

Steel anchors of @ 10-12mm shall be used for the fixing
of mesh to the slope. The distance between the anchors
shall be about 2.0-3.0m. The anchors shall be fixed to the
slope rock at about 0.50 m of depth. The top end of the
protective mesh may be fixed to the concrete beams
embedded in the slope, and the bottom end fixed with
anchors or concrete weights. The Contractor shall obtain
the compliance documents for all the materials from the
competent body and present it to the Engineer for
inspection and [consent] approval.
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Hapana

Ilpe mocTap/kaka OBE 3aIITHTE MOTPEOHO je OMUCTHTH
KOCHHY OJI HEBEC3aHWX M HECTaOWIHMX KOoMaja M
ojcTpaHnTH rpybe HepaBHMHE. 3aTHM C€ TOCTaBJbajy
CHIYPHOCHE Mpexe.

Mpeme ce yuppiihyjy cuapuma.

beronckn TeroBn Ha J0meM  Kpajy omoryhaeajy
YK/1aathe 3apyLIEHOr H CKYI/BEHOT MaTepHjana. Mpeke
ce cnajajy jeaHa ¢ apyrom nomolly MouMHKOBaHE WM
nnacTHHUNpaHE HKuLe.

O6Gpauyn paga

3amTHTa KOCHHA NMPUMEHOM Mpexka obpauyHasa ce y
KBAJIPATHHM METPHMA, MpeMa CTBApHO H3BPINEHHM
panopuMa o00peHHM Of CTPaHe HAaJ30PHOr OpraHa, a
nnaha no yroBopeH1M JeJIMHNYHUM LieHaMa.

JenmHuuna  ueHa  ykobywyje  HabaBKy, — NpEBO3,
NOCTAB/bAMKE, KAO M CaB pajl M MAaTepHjal OMHCAH ¥ OBOj
TAUKH,

5.6.8  3awTHTa KOCHHA MIIA3HHM GETOHOM

Onwe paga
OBaj pan oO0yxBaTa 3alUTHTY KOCHHA O]l KaMEHHX
Marepujana MOMANOKHMX TNOBPIIMHCKO] €PO3HjH  NOJ
NEjCTBOM KIMMATCKMX MMM MEXaHWYKHX YTHLEja,
OJIHOCHO [JIE CY CTEHE MOJIOAHE ja4yeM pacnajamy H rie
NOCTOje MIMHEHH NPOCTOjUN HIH LUETOBH,
Opa 3amTHTa Cce  MpPUMEHYje Ha  MOBpIIMHAMA
npeaeuheHHM NPOJEKTOM WM MpeMa [3axTeBy] YIYTCTBY
HaI30pPHOT OpraHa.

MarepHjanu

3a osy spcry sawTute motpefHa cy cuaApa, MpeKe,
uHjekuMona Maca M Oeron. Cunpa ce wmspalhyjy on
yenuuuux skuua @ 20 MM u nortpeGHe uBpcTohe.
HHjekunona maca ce crpasiba no noceOHOj pelenTypH.
Mpeme cy oa uvenuuHux xuua & 2 MM, ¢ OKUMMA
KBAJIPaTHOT MM IIECTOYraoHOr 00/HKa M BEJIHUMHE OKO
400 mm. Mpesxke cy o0M4HO NOLMHKOBaHE, MehyTHM MOTy
ce MPUMEHHBATH H HEMOLMHKOBAHE MPEKE allH Camo ako
HUCY Kopoaupane. Mnasuu OeToH ce mpumpeMa mpema
peuentypy osnawhenor tena. Ilpumersyjy ce LEMEHTH
knace [1L] 25 wunm [11] 35 koju 3amoBo/baBajy 3axtese
crangapaa XPH B.1[1.011.

Execution

Prior to placing this protection, the slope shall be cleared
of loose and unstable parts and major rough parts
removed. Then the safety mesh shall be placed.

The mesh shall be fixed with anchors.

Concrete weights at the bottom end allow for the removal
of collapsed and collected materials. Meshes shall be
joined together with galvanized or plasticized wire.

Measurement

The protection of slopes with mesh shall be calculated in
square metres, for actual work performed and approved
by the Engineer, and paid at agreed unit prices.

The unit price shall include the procurement, transport,
fitting and all the work and materials described in this
sub-section.

5.6.8 Protection of Slopes with Sprayed Concrete

Description

The work involves the protection of slopes made of rock
material prone to surface erosion due to climate or
mechanical impact, or in places where the rocks are prone
to greater decomposition and where there are clay
interbeds or clay pockets.

This type of protection shall be applied on surfaces
specified in the design or [requested] instructed by the
Engineer.

Materials

This type of protection requires anchors, meshes,
injection mortar and concrete, Anchors shall be made of
steel wires @ 5.0mm and of required strength. Injection
mortar shall be prepared according to special formula.
Meshes shall be from steel wire of @ 2mm, with apertures
of square or hexagonal shape of about 400mm in size.
Meshes are usually galvanized, however, non galvanized
ones may be used but only if they are not corroded.
Sprayed concrete shall be mixed according to the formula
set by the authorized body. Mortars of class PC25 or
PC35 meeting the requirements of HRN B.C.1.011 norm.
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Hipana

[lecax u arperatu Tpeda jga Oyay oaroeapajyher
rPaHyJOMETPHJCKOT CacTaBa, YMCTH M 03 IUTeTHHX
npumeca. Bona mopa ga Oyae XeMHjCKH 4MCTa, MOroaHa
3a OeroHcke panoBe. Mnasum Oeton Mopa na Oyae
oarosapajyhe koHsucrenumje. Cnoj mnasHor OeToHa
HAHOCH CE MmocedHOM MAIITHHOM,

[Ipe noueTka pana Ha OBOj 3aWITHTH M3Bohay je my»:xau na
npubasn notTpedHy NOKYMEHTALHjY 0 KBAIMTETY 3a CBe
rpaleBHHCKEe MaTepujane, Kao M pajHe peLenType
MEIIaBHHA ¥ CKIady ca 0BMM TeXHHYKHM YCIOBHMA M J1a
MCTE Y OPUTHHATTY TMOHECE HAI30PHOM OpPraHy Ha YBHJI H
[carnacnoct] onobpeme.

[Ipe nouerka u3pane oBe 3aWITHTE, KOCHHE OJ KAMCHOT
maTepujana ypelyjy ce npema npojekty wnd [3axtesy]
YNYTCTBY HAJ30PHOr OPraHa, NpH YeMy Ce YKIamajy cBH
naduiHu Jenosu, sehe rpyde HepaBHHHE M NpalIHA.

Mpexa ce yuspmhiyje 3a kocudy mnomohy amkep-
Kuuakoje ce yrpahyjy y 3apasy creHy y u3lyweHe pyne
& 32 mm 1 nybune oko 0,20 M. ¥V Te pyne nocraeibajy ce
aHkep-xMuUe Tako na ofa Kpaja BHpe, a KMuUa ce
yuspifyje 1eMEHTHUM MalTepoM Ha Gasu Op3osezyjyher
uementa. Ha npunpemsbeHy noatory ¢ yuspmhienum
JKHYAHMM MpeskamMa MEXaHMYKH ¢¢ HAHOCH ojrosapajyhu
Mia3HH OeToH notpedHe neb/BMHE NMpeMa NpPOjeKTyY WM
Hajmarse 30 MM,

Hapeneny 3amwtuty notpedHo je HeroBatH 7 JiaHa,
BI&KEILEM BOJIOM WIH TMPEMA3HBAEM MPOBEPEHHM
XEMMJCKMM CPEJCTBMMAa KOja CIpe4aBajy MHCNapasare
BOJIE M3 CI0ja, a KOHTPOJIa KBAIHTETA Ce CNpPOBOAM Y
cknany ca oBuM TeXHHYKHM YCIOBHMA

[Mpumeny THX XeMHjcKHMX cpecTaBa 0106paBa HAN30PHHU
oprai, Ha OCHOBY [IOKYMEHTAUMje O KBaIHTETY
npubasibene o opnamheHor Tena.

Ha kocunama rie cy creHe caM0 MOBPIIMHCKH HCNyL@ne,
OBA CC 3AIUTHTA CNpoBOAM 0e3 JKHYaHMX Mpexka, a
nebpuHa MnazHor 6eToHa W3HOCH 0KO 30 MM.

KonTtpona ksaaurera

KonTpona kepanurera OCHOBHHX MATepHjana, HHjEKUHOHE
mace, MnasHor OeroHa u yrpahieHor cnoja mmasHor
Oerona obaBma ce y cBeMy npeMa ojapeabama oBHM
TeXHHYKHX yCI0Ba.

The sand and aggregates should have the appropriate
granule composition, clean and with no harmful
admixtures. The water must be chemically pure, suitable
for concrete works. Sprayed concrete must have a proper
consistency. A layer of sprayed concrete shall be applied
with a special machine.

Prior to the commencement of protection work, the
Contractor shall obtain required quality documentation
for all construction materials as well as the working
formula for the mixes in accordance with these Technical
Specifications and present them to the Engineer in the
original for review and [consent] approval.

Execution

Prior to the commencement of protection, the rocky
slopes shall be regulated according to design or [request]
instructions of the Engineer, by removing all unstable,
major rough parts and dust.

The mesh shall be fixed to the slope with anchor wire
built into sound rock by bored holes of @32mm and
about 0.20m of depth. Anchor wires shall be placed in
such holes so that both ends stick out, and the wire shall
be fixed with cement mortar based on quick-setting
cement. Sprayed concrete of the proper thickness as per
design but of no less than 30mm shall be applied with a
machine to the prepared substratum with fixed wire
meshes.

The executed protection shall be cured for 7 days, by
watering or coating with verified chemicals that prevent
evaporation from the layer, and the quality control shall
be carried out in accordance with these Technical
Specifications.

The application of such chemicals shall be approved by
the Engineer on the basis of documents on quality
obtained from the competent body.

On slopes where rocks have only surface cracks, this
protection shall be carried out without the wire mesh, and
the thickness of the sprayed concrete shall be about
30mm.

Quality control

Quality control of basic materials, injection mortar,
sprayed concrete and built in layer of sprayed concrete
shall be performed fully in accordance with the provisions
from these Technical Specifications. .
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O0pauyn paaa

569

3awTtuta kocuHa nomohy MnasHor feToHa ofpauyHasa ce
y KBaapartHum MeTpuMa oapehene neO/muHe, npema
CTBApHO M3BPINEHHM DAJOBHMA ONOOPEHHM OJ CTpaHe
HaI30pHOr Opraxa, a nnaha no yropopeHuM jeIHHHYHHM
LieHama.

JeaunuyHa HeHa YKBY4Yje HaDaBKy W YIpaky, Kao | cas
pal ¥ MarepMjan ONMHMCaH y OBOj Ta4yKW , 3aBMCHO O
nedLUHE C0ja, TEXHOIOrHje paja, MoTpeOHKUX Npero3a 1
npeHoca, ynorpedHe CKeJMe, HEropama 3allTHTE |
EBEHTYATHO OTE/KAaHHUX YCIOBapaa.

3awTuTa KocuHa y4BpIiHBakeM NojeAnHuX Bnokosa

Onuc pana

Osaj pan oOyxBara 3alWITHTY KOCHHA OJ KaMeHOr
martepujana yuppiwhupameM MOJEAMHUX HecTaOMIHMX
Onoxosa nomohy cuaapa, Ha TNOBpWIMHAMA  C
HETMOBO/EHHM TEONOIKHM; XHAPOTOIKAM "
reOMeXaHH4KHM CBOJCTBHMA, Koje cy npensubene
MPOjEKTOM WM MpeMa [3axXTeBY] YNMYTCTBHMA HAI30pHOT
opraHa.

MaTepujan

Hipana

3a 0By BPCTY 3aWITHTE NOTPedHA CY CHAPA H HHjEKLIMOHK
uemMeHTHH Mantep. Ksanurer Matepujana M peLentypa
HHjeKLIMOHOT MajiTepa fokasyjy ce oarosapajyhom
noxkymenTaujom  opnawhesor Tena kojy w3Bohay
NogHOCH Y OPHIHHANY HAN30pHOM OpraHy Ha ¥YBHI H
[carnacHocT] onoGpense.

Cuzpa Mopajy aa Henywasajy 3axtese XPH 3a uenuk, a
uspal)yjy ce on pebpactor uenmuka & 16, 19, 22 u 25 Mm
un ce kopucre narentupana cuapa (ITepdo, Topeka
nuben, Williams-oea wynssa, BBRV, Polenskyu Zollner,
IMS ucn.).

Cugpa ce nocraesbajy ¥ nperxoaso w3dyiieHe pyne a
yepmifiyjy ce uemeHTHHM mantepom. Llementun mantep
CITYXKH M Kao aHTMKOpO3HBHa 3amrturta. Paau nosehama
BMCKO3HOCTH MELIABMHE, LIEMEHTHH MAIITED C€ NpHIpeMa
€a eKCMaH3WBHUM LIEMEHTOM H ca HHXHOMTOpHMA.

OBa 3amTWTa paaM Cce NpeMa OMMCY M YCIOBHMaus
npojexra. Pajn ce cacToju y TOMe Ja ce y NPETXOIHO
u3dymene pyne nocrae/kajy onaroeapajyha cuapa koja
ocurypasajy nojeaune nadunHe Onokose. TecTupaimse
yrpaljleHHX cujapa Ha 3aTesame Cnporoau oenamheno
TENno npema oaropapajyhuM HopMama 3a oBe MaTepujane
M HAMEHy, a MpeMa KPHUTePHjyMUMa KBAJIMTETa U3
npojexta u oBUX TeXHHYKHX yCIOBA,

Measurement

569

The protection of slope with sprayed concrete shall be
calculated in square metres of a specified thickness, for
actual work performed and approved by the Engineer, and
paid at agreed unit prices.

The unit price shall include the procurement and fitting,
as well as all work and material described in this sub-
section, depending on the layer thickness, work
technology, needed transport and carriage, scaffolding,
curing and possibly difficult working conditions.

Protection of Slopes by Fixing Individual Blocks

Description

The work involves protection of slopes made of rock by
fixing individual unstable blocks with anchors, on
surfaces with unfavourable geological, hydrological and
geo-mechanical properties, specified in the project or as
per Engineer’s [request] instructions.

Material

This type of protection requires anchors and injection
cement mortar. Material quality and formulation of
cement mortar shall be proven with appropriate
documentation of the competent body that the Contractor
shall present to the Engineer in the original for inspection
and [consent] approval.

Anchors shall comply with the HRN requirements for
steel, and be made of ribbed steel & 16, 19, 22, and
25mm or use patented anchor (Perfo, Dibel rock anchors,
Williams’s hollow, BBRV, Polensky and Zollner, IMS
etc.)

Anchors shall be placed in the previously bored holes and
fixed with cement mortar. Cement mortar also serves as
an anti-corrosion protection. To increase viscosity of the
mix, cement mortar shall be prepared with expansive
cement and with inhibitors.

Execution

This protection shall be carried our according to the
description and conditions set forth in the design. The
work involves placing appropriate anchors into previously
bored holes to secure individual unstable blocks. The
fitted anchors shall be tested for tensioning by a
competent body according to appropriate norms for such
materials and purpose, and according to the quality
criteria  from the design and these Technical
Specifications .
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5.6.10

alTHTa KOCHHA YuBpWIAMBAaKEM TMOjeduHHX OloKoBa
obOpauyHasa ce y Oy:KHHM MeTpHMma yrpaheHuX cuuapa
oapehenux npoduna, y3 onobpeme Hag30pHOr OpraHa, a
nnaha no yroBOpeHHM jeJHHHYHHM LiEHAMA.

Jeauuuuna uena ykibyuyje Habapky, Gyweme u yrpan wy
cuiapa, Kao M CBE MaTepHjane W pajoBe noTpedHe 3a 0BY
BPCTY 3AWITHTE. @ OMHCAHE ¥ OBOj TAYKH.

amTHTa KOCHHA reoM pexamMa

Onuc pana

Osaj pan o0yxpara 3alITHTY KOCHHA YCEKA M HAacHIa
reoMpe;aMa Kao 0javara XyMmycd, 4HME Ce CMambyje
nedbuHa XymycHor cnoja (aeb/euHa Xymyca je 5 um) u
nopeliapa Tpeme Ha KOHTAKTHO] PABHM M 3alUTHTA Of
€pO3Hje, Kao H 3aTPAB/bHBAILE CTPMHMX M BHCOKMX KOCHHA
HACHIA M YCeKa, Kako je npeasullcHO NpojeKTOM WK
NpEMA HAMOTY HAJ30PHOr OpraHa.

Marepujanu

H3pana

Bpcre matepujana ¢ TEXHHYKMM CBOjCTBHMA reoMmpeska
aare cy y oBuM TeXHHUKHM YCIOBHMA .

[loanora Ha xojy ce nonaky mMpexe Mopa OUTH H3BEACHA
Oe3 HepaBHuna. Mpexa ce npuuepiuhyje 3a KocHHY
HACHIIA H/IH YCeKa CHApuMa (KIHHOBHMA) Y 00JIMKY ClIoBa
wy

Pasmak n 6poj cunapa oapeljyje ce Ha ocHoBy crnenehux
napaMeTapa: BUCHHA M Harub KOCHMHE, BpCTa MaTepujana
01 KOjer je H3BeeHa KOCHHA, onTepehierse 1 ap.

VYobuuajenn ©Opoj cunapa (kiumHosa) je 4 xom/M2, a
u3palyjy ce o apMaTypHOr uelMKa npedynuxa 6-10 mm,
AyxuHe 50 um, 3aIM/BEHMX HA Kpajy paiM Nakmer
npuuspiuhinsama 3a moanory. Ha BpXy M iHY Hackna winu
yceka Tpedba HCKonaTH KaHane.

TMonoxkena reompesxka yuspwifiyje ce Y KaHamy nomohy
KIMHOBA, Ma Ce pa3sMoTa HWM3 KOCHHY W yuepiuhyje
KIMHOBMMA Ha cBaka 2-3 M, panu Oo/ser KOHTaKTa
w3mel)y Tna u reompeske

l'eompexka ce npe cuapewa y AOWH KaHan cede Ha
JKE/BEHY AYKUHY (MaKa3zama HiId HOKEM).

Ilpu  nonarawy reompexma obGaBe3no wux Tpeda
NPEKJIONHTH, M TO HajMawke 10 UM 1o  OysKuHM
(BepPTHKANK), OIHOCHO 5 UM MO IIMPHHM, A KIMHOBM Ce
nodujajy Ha pa3maky o1 npubmkHo 1,5 M.

Measurement

The slope protection by fixing individual blocks shall be
calculated in meters of length of embedded anchors of
specific profiles as approved by the Engineer, and paid at
agreed unit prices.

Unit price shall include procurement, boring and fitting
anchors and all materials and works needed for such type
of protection, described in this sub-section.

5.6.10  Protection of Slopes with Geomeshes

Description

The work involves protection of slopes, cuts and
embankments with geomeshes as the reinforcement of
topsoil, which reduces the thickness of topsoil (topsoil
thickness is 5 cm) and increases friction on the contact
plane and erosion protection and grassing of steep and
high slopes of embankments and cuts, as indicated in the
Design or as directed by the Engineer.

Materials

Types of materials with technical properties of geomeshes
are given in these Technical Specifications.

Execution

The substratum on which the meshes are to be laid shall
be executed without rough spots. The mesh shall be fixed
to the slopes of embankment or cuts with Y shaped
anchors (wedges).

The distance between anchors shall be determined on the
basis of the following parameters: height and gradient of
the slope, type of material of the slope, load, etc.

The usual number of anchors (wedges) is 4pcs./m2 , and
they are made of reinforced steel of 6-0mm in diameter,
50c¢m length, pointed at the end for easier fixing to the
sub-stratum. Canals shall be excavated on the top and
bottom of the embankment or cut.

Laid geomesh shall be fixed in the canal with wedges and
unrolled down the slope and fixed with wedges at every 2-
3m for better contact between the soil and the geomesh.

The geomesh shall be cut to a desired length (with
scissors or cutter) prior to anchoring in the bottom canal.

Laid meshes must overlap by at least 10cm along their
length (vertical) and 5 cm along their width, and the
wedges shall be hammered in at approximately 1.5m
distance.
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Kananu 3a cHipeme MOry ce HCIYHHTH HMCKONAHWM
matepujanom, a moryhe je sanymwasame OETOHOM MWIH
KaMEHOM.

Hakon Tora reompema ce mpekpHje M MCOYHH Y
NOTOYHOCTH XyMYcHHM Matepujanom. Hsman reompeske
Tpeda na ocrane oko 10 MM XymycHoOr Tia.

[IpeasubheHo ceme Tpase pacnpuuyje ce Mo MOBPLIMHH Y
KOTMYHHK 0/1 0ko 50 r/mM2 unu ce ofarIba XHAPOCETRA.

KounrTpona keanurera

KonTtpona kpanmuTeTra ce BpmM y CKIagy ca OBHM
TexHUYKHUM ycnoBHMA.

O0pauyu paja

3.7

5.7.1

.72,

[Noppmuna noxpueesa reompexoMm mnaha ce  no
JEAMHMYHO] UEHM MO KBaapaTHoM MmeTpy [yrephenoj y
YrOBOPHO] [OKYMEHTAUMjU], M3BeJeHa Yy cKiaagy ca
npojektom, oBHM TeXHHYKHM ycnoBuma M 0/1006peHa on
CTpaHe HaJI30PHOT OpraHa..

Jeaunuuna ueHa yk/pyuyje HabaBKy M yrpaimy, Kao
CaB pal oONHCaH Yy OBOj Taukd ca MoTpeOHuM
MaTepHjainMa U IIPEBO30OM.

Obnarambe KOCHHA KaMEHOM

OGuM 1 canpsxaj panosa

Ogaj pan obyxpata ypeljere MoBpIIMHA KOCHHA, KAMEHUX
Hacuna M naguHa y aeOmuHM cnoja go 30 um, ca
H3a0paHHM KaMEHOM Kao 3aMEHa 33 XYMM3Hpahe naauHa
Ha KAMEHHMM HacunuMa M nagmHaMa. Taj paja Mowke ce
H3BPIIHTH NPHMEHOM JIPYTHX METOJA H MaTepHjana, koje
npeanoky u3pohay, ¢ THM 1a uCTe OZOOPH HAI3OPHM
opras.

O6narame KOCMHA 3eM/BAHHX HACHNA KAMEHOM MM
deronckoM obnorom obpaheno je y Tauku 8.3.3.6. oBux
ycoBa.

Marepnjan

3a obnarame Moke ce yrnorpeGbapatd Heofpaljenu
KaMeH M3 HCKOMNa Ha TpacH. Bennuuna komana kameHa je
20 1o 30 um.

The anchoring canals may be filled with excavated
material, and it is possible to fill them with concrete or
stone.

After that, the geomesh shall be covered and completely
filled with topsoil material, there should be about 10mm
of topsoil left on top of the geomesh.

The grass shall be dispersed over the surface in the
amount of 50g/m2 or hydroseeding shall be performed.

Quality control

Quality control shall be performed in accordance with
these Technical Specifications.

Measurement

37

541

572,

The surface covered with geomesh shall be paid at unit
price for a square metre [set forth in the contract
documentation] completed in accordance with the
Design, these Technical Specifications and as approved
by the Engineer.

The unit price shall include the procurement and fitting
and all the work described in this sub-section as well as
the necessary materials and transport.

Lining of Slopes with Stone
Scope and Contents of Works

This work include the lining of slopes, rock
embankments, and hill sides, in a 30 cm thick layer, with
selected stone, as a substitute for humification of slopes
on rock embankments and hill sides. This work may be
undertaken using other methods and materials, as
proposed by the Contractor subject to approval by the
Engineer.

The lining of slopes of carth embankments with stone or
concrete is covered under Sub-Section 8.3.3.6. of these
Specifications.

Material

Undressed stone from excavation on the road route may
be used for lining.. The size of blocks shall be 20-30 cm.
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5.5,

H3soljeme panosa

OGnarame ce MOpa BPUIIMTH HCTOBPEMEHO €a H3panoM
HACHIA H C monaramkeM KaMeHa Ta4HO ¥ l]pO{i)HJ'[}" HacHna,
Koju je oOpahen npojexkToM M Ha TepeHy ofenemeH
rpahesuHckuM npodmunom. CBakM KaMeH MOpa jla MMma
CHIYPHO NENHINTE H MOpa OuTH VKICLITEH, TaKkO Ja HeE
Moie nohu a0 pymema KocuHe 300 HecTabMIHOCTH
NOje/IMHUX KOMA/A KAMEHA, WIH H3 OWIO KOJHX JPYIHX
pasnora. Hoskuua o0NojkeHe KOCHMHE HIIH NagHHE MOpa
OuTH uBpcTO yrpaljeHa y 3ApaBy NOMIONY H M3BeJEHA Ha
Takap Ha4MH jJa ce moxke gofiu 1o pymema obnore 36or
aTMoc(epCKUX YTHLAJa HITH IPYTUX WITSTHUX T0jaBa.

3aspwerak o0nore Ha BPXY KOCHHE MOpa Ce€ HM3BECTH
COJIM/IHO, Ja He Moke mohu ao omrehewa GaHkHHe M
CITHYHO,

Msppuwiewy mnpumanga caB  TPaHCIIOPT,
nonarame U yK/belUTehe KaMeHa.

ojlabMparse,

Ksanurer

3axTeBa ce MOCTH3aHkE TAKBOI KBAIMTETA Ia MOBPLIMHA
O/INOBapa 3axTEBHMMa Mpojekta ¢ o03MpoM Ha Harud
o0NMKOBaKka, IWITO MOMIEKE OA0OpEHwY O CTpaHe
HAaI30PHOT OpraHa.

Onctynate o1 npeaguheHe NpojeKkTHE MOBPIIHHE MOMKE
OMTH JI03BO/BEHO Y TPAHHLAMA BH3YEIHE TAYHOCTH
namelyy nojeaunux rpaleenHckux npoduna, koju Mopajy
OWTH MOCTaB/bEHW mpeMa TaykH 2.2. OBHX TEXHHYKHX
YCNOBa, WITO Mojiexe oJo0pewy 0l CTpaHe HaI3opHOr
opraHa.

3aTHTa KOCHHA HACHTA OJI KAMEHHMX MaTepHjana

OBHM TEXHHYKUM YCIIOBHMA H NIPOjeKTOM Nnpeasuba ce na
Cc KOCHHE HAcHMa OJl KaMeHHMX MaTtepHjana o0naxy
KamMeHoM unn OeToHckom obnoroM. Kako oBaj mocrynak
MOZE [ MpeacTasba noTemkohy Ha HeKMM nToKauMjama,
OBOM Tauyxkom ce mnpeaeuha aa w3ohau mome ga
NPEIoKH  BapHjaHTHA pelleka Kako Cleld, Koja
noaneky ogo0pemwy 0l CTpaHe HAaA30PHOT OPraHa, ¢ THM
Jdad CBC TPOLWKOBE H3a3paHE OBHM pemecH:HMa CHOCH
n3sohau.

Jla ce xocuHe HUCKMX HACHNA XYMW3Hpajy W 3aTpase, ¢
THM Ja Cce OBO obase3no NPHMEHH TaMO e KIMMAaTCcKH
ycnosn  omoryhaBajy — ycmemHo — XyMHM3Hpame  ca
3aTPaBEHBAHCM.

Jla ce xocuHe BHCOKHMX Hackna 0ONHMKYjy W OCHIypajy
TAKO 12 je no wuMa omoryheHa oaBojiba 1 oHemoryhexo
CPO3UBHO JICNIOBAKE O] NMOBPUIMHCKHX Boja. OCHOBHH
LMJb je Ja KocuHa Oyne crabuiHa M 1a ce cBe 1abHIHO
Kamerbe Ha MOrofaH HauMH YYBPCTH (YHBHjAHEM MamHX
komana M cn). [Topen Tora, Ha CEUM BHCOKHM HacHIIMMa
Tpeba M3pajJMTH C HHU3BOJHE CTPAHE W3IAHTHYTE
MOHONUTHE OETOHCKE MBHY-AKe I[IpeMa [eTamy u3
NpOjeKTa, MIH H3AUTHYTH HBHYHAK C NONYPHI0I0M.

5.7.4.

5.7.5.

Execution of Works

Lining shall be performed at the same time with the
construction of embankment, with stones laid accurately
in the cross-section of embankment, as defined in the
design and marked on the site with the construction cross-
section. Each stone shall have a secure bearing and be
fixed, so that the slope cannot possible collapse due to
instability of some stone blocks, or for any other reasons
whatsoever. The foot of a lined slope or hill side shall be
firmly built into a sound substratum, and constructed in
such a way that the lining cannot collapse under
atmospheric influences or any other harmful actions.

The end of lining on the top of slope shall be constructed
in a good quality, so that any damages to shoulders and
similar are impossible to occur.

The work includes all transport, selection, laying, and
fixing of stones.

Quality

Quality requirements are such that the surface shall meet
requirements from the design with respect to the gradient
of shaped slopes, and subject to the approval of the
Engineer.

Any variation from foreseen surfaces in the design may
be allowed within the limits of a visual accuracy between
particular construction cross-sections that must be set
according to Sub-Section 2.2. of these Technical
Specifications and subject to the approval of the
Engineer.

Slope Protection for Embankments made of Stone
Material

These Technical Specifications and the Design allow for
the slopes of embankments made of stone material to be
lined with stone or concrete. Since this procedure may be
difficult at some locations , this Sub-Section provides for
the Contractor to propose variant solutions as follows,
subject to the approval of the Engineer, but all expenses
resulting from such solutions shall be bormme by the
Contractor.

To humify and grass slopes of low embankments, with
this being obligatory in places where climatic conditions
allow effective humification and grassing.

To shape and secure slopes of high embankments so that
they allow the runoff and prevent the erosive action of
surface water. The basic objective is to make slopes stable
and to fix all unstable rocks in an adequate way (by
garreting, etc.). Besides, on very high embankments, on
the downstream side, a raised monolithic concrete kerb
shall be constructed according to details from the design,
or a raised kerb with a half-gutter.
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T

V ToM ciy4ajy GaHKMHe je noTpedHO pajuTH Y HUBCICTH
ropie MBHIE M3IMFHYTOr MBHYIAKA W Ol KaMEHOT
matepujana MoMelaHor ¢a 3eM/bOM ca 30oujenowhy 40
MPa.

Pann obesbehersa oABOAMKE C KONOBO3A, ofase3HO je
PAMTH C HU3BOJHE CTPAHE KMHETE MO KOCHHM Hacuna (y
BHJLY CErMEHTa K Chl) .

Tpennor u3gohaua y morneay HauMHa 3aIITUTE NOICHKE
0/106persY 071 CTPAHE HAI30PHOT OpraHa.

Mepeme

Ogaj pan ce He MepH.

Inahate

Opaj pan ce ne mnuaha noceGuo, Beh ce Hanask y
JENMHUYHO] LEHH H3paje

5.7.6.

5.1.7.

In that case, shoulders shall be constructed at the level of
the upper edge of raised kerb and from rock material
mixed with earth, compacted at 40 MPa.

To ensure the road drainage, channel pipes shall be set
along the embankment slope (in the form of segment or
similar) on the downstream side.

The Contractor’s proposal regarding the method of
protection shall be subject to approval by the Engincer.

Measurement

This work shall not be measured.

Payment

This work shall not be paid extra, as it is already included
in the unit price for construction of embankment.
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IlorsaB/be 6
Jomn Hocehu ciiojeBn

Caoporcaj
Hacnos

6.1.  IleckOBHTO-LUBYHKOBHTH MaTepHjaiu
- H3pajia ¢j10ja NocTesbHLE

6.2.  Hspapa Hoceher cnoja oa apoOibeHOT
KaMeHa

6.3. Hocehu crnoj on apobsbeHor kKameHa

0/31,5 MM LIEMEHTOM CTabWIN3OBAHOT

Section 6
Sub-Base Layers

Contents
Title Cmpana/Page
6.1.  Sandy-gravelly materials =
construction of subgrade A
6.2.  Construction of Sub-base Layer from
Crushed Stone 0/31 mm and 0/63 mm,
Mechanically Stabilized 8
6.3. Sub-base Layer Made of Crushed
Stone 0/31.5 mm, Cement Stabilized 13
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6.1.

6:1.1.

neCKOBHTO-LUJBYHKOBHTH
U3pajia cyioja nocTesbuLe

Marepujajiu -

Onuc 1 uKE

Cnoj nocTe/bHle TNpPEacTaB/ba 3aBPUIHH CNOj JOHEr
cTpoja o1 u3abpaHor MaTepHjaia, KOjH Ce rpaiu y yeeKy
MMM Mpeko Hacunma. 3aBUCHO OJI Marepujana y yceky,
nocTesbHUa Moxke OMTH H3rpafjeHa o JTOKaTHOT T/1a MiH
ce JIOKaIHO TI0 Heoarosapajyhmx cBojctaBa Mopa
HMCKOMIaTH M 3aMCHUTH ca ojaroeapajyhum Matepujanom,
y3 NpPeTX0oaHy 00paiy NoaTia v yceky.

Ipeko cnoja mocremHue rpany ce gowu Hocehu cnoj
KOTIOBO3HE KOHCTPYKUMjE,

IMozuumja obyxeara HabaBky marepujana oarosapajyher
KBANHTETA, JIOBO3, MIAHHpamke M 30Mjame npeMa KoTaMa
W HarubuMma JaTMM y IIaBHOM NpojeKTy. Y 3aBHCHOCTH
on (M3MUKMX KapakTEpUCTHKA MaTepHjana, no3uuuja
o0yXBaTa W EBEHTYAJIHO KBAlEHE HIH NPOCYIIHBAME
JIOBE3CHOI M pasacTpTOr Matepujana mnpe 30Hjama.
[Nosuumja Ttakohe obyxeata M 3aMeHy NOCTETBHLE Y
YCEKY, YKOIMKO JOKAMHO TI0 HMa Heoaroeapajyha
(PH3MYKO MEXaHHYKA CBOJCTRA.

Hsppiewe pagora

Panosu Ha M3rpa/iti OBOT €/I0ja MOTY MOYETH TEK Kaja je
u3paljeH nMo KoTama HIGKH CJI0j W ono0peH oJ cTpaHe
HAI30pHOI OpraHa. PajoBu ce He cMejy H3BOAHTH NPEKO
3aMP3HYTOr HHIKET Cll0ja.

* ]'locrmnua Ha HacHmy

H3pana cnoja ce BpuiM METOIOM HACHIIatba ca Yena, Tako
Jla KAMMOHH KOjH JOBO3€ MaTepHjan He "rase” HIbKH Cloj.
3a 30ujame cnoja mocTesBHLE O KOXEPEHTHOT Tia
NoTpedHO j& KOPHCTHTH BAJBKE CA JEXKEBUMA, A TIOBPIIHHY
CI0ja 3aTBOPHTH JIAKWUM [NIATKHM YENMYHHM BA/BLHMA.
[NoTtpebuo je moctuhu crenen 3dujeroctu Szz100% y
0JIHOCY Ha cTanaapAHH [[poKTOpoB OMHUT.

3a 30mjame cnoja mocTelkMUEe, O MECKA MM
W/bYHKOBHTOI ~ MaTepujana HWIM  KameHe apoOHHe,
norpebHO  NpUMEHMTH  cpeAcTBa 33 30Mjame

HEKOXEPEHTHOTr MarepHjana (BuOpo sasbum, BHOpO nioue,
cratTvykl  Bamuu). [lotpeGHo je mnoctuhin  crenen
30ujenoctH  Szz95% y oaHocy Ha  MOAMQMIMpaHH
IpoxTopos onur.

30ujaree c0ja NOCTEBHIE MOYETH O/l MBHLE CA BHLIOM
KOTOM Ka MBHLIM C4 HHAKOM KOTOM ¥ OJIHOCY HA MONPEYHH
npodun, ¢ THM ga ce cpeactsa 3a 30mjame Kpehy
NOY/KHO Ca NPeK/ianakem Tparosa.

Sandy-gravelly materials — construction of
subgrade

Description and Objective

The subgrade layer is the top layer of roadbed, made of
selected material and constructed in a cut or over an
embankment. Depending on material in the cut, the
subgrade can be made of local soil, or local soil of
inadequate properties shall be excavated and replaced
with appropriate material, with prior treatment of subsoil
in the cut,

Over the subgrade layer goes the sub-base of pavement
structure.

This item includes the procurement of material of
adequate quality, haulage to the site, levelling, and
compaction according to levels and gradients specified in
the final design. Depending on physical properties of
material, the item includes any wetting or drying of
hauled and spread material before its compaction. The
item also includes any replacement of subgrade in the cut,
if local soil has inadequate physical and mechanical
properties.

Execution of Works

The works on construction of this layer may start only
when a lower layer. by height level, has been prepared
and approved by the Engineer. The works shall not be
executed over a frozen underlying layer.

x Subgrade on Embankment

The layer is constructed by dumping material over the
end, so that trucks that haul the material to the site do not
run over the underlying layer. For the compaction of
subgrade layer made of cohesive soil, it is necessary to
use sheepsfoot rollers, and the surface of layer shall be
closed with light smooth steel rollers. It is necessary to
achieve the compaction degree Sz=100% for the Standard
Proctor Test.

For the compaction of a subgrade layer made of sand or
gravelly material or rock debris, it is necessary to apply
the equipment for compaction of non-cohesive material
(vibro roller, vibro plates, static rollers). It is necessary to
achieve the compaction degree $z=95% for the Modified
Proctor Test.

The compaction of subgrade layer shall start from the
higher edge toward the lower edge by their height level on
the cross section, with the compaction equipment going
longitudinally with overlapping.
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* [MocTesnua y Tepeny Subgrade on Soil

Jlokaino mno nosowHUX Kapakmepucmuxa Local Soil of Favourable Properties

Ha neny Tpace rae je noctesbHua y nocrojehem Tepeny on
KOXEPEHTHOT T/1a KOje 3aJ0BO/baBa  KPHTEPHjyMe
KBAIMTETA 33 TMOCTE/BHLY, MOCTE/bHILY H3IPAINTH O
JIOKAMHOT Ta (MnaHupame 1 301jame).

Texnonoruja ofpaje nocre/bHUE je y IUPEKTHO] BE3H 3a
NPHPOIHOM BNAKHOCTH Y nepHoay wuisoljerma panoBa M
spcTom Tra. [perxoanum ucnuTHBamkeM Tia, yrephena je
BHCOKA NPUPOJIHA BIAKHOCT T/IA Y OJIHOCY HA ONTHMAIHY
BIDKHOCT 3a 30Mjame npammua ¥ rnuHa. Kiumarcke
KapakTepHUCTHKE roaMiumer jaoba Toxom kojer he ce
H3BOIMTH PaoBH, MOTY Pe3yNToBaTH ca BnakHowhy T1a
3HATHO MamOM 0f YTBphEeHe TEPEeHCKHM MCTPaKHUM
pagoBuma, onHocHo ca Brnasomhy koja je Onucka
onTuManHoj BnaxHoctH. C Tora je noxe/sHO u3Bolerbe
0B€ MO3ULIM]E CTICPOBECTH Y JIETHEM H CYLIHOM TEPHOIY.

300r nperxoAHO HaBeNeHOr a Yy UMY u3bopa
TEXHOMOTMjE  pajla, HEONXOAHO je Ja TEepeHcKa
reoMexaHuuka nabopatopuja OAMAaX 10 3ANOYHILA]Y
3EM/bAHMX PanoBa YTBPAH NPHPOAHY BIAKHOCT THa Ha
KOTH NOCTE/bMUE KAO M 12 NOTBPAH WIH JONYHH
KOHCTATalMje O BPCTH MNPALIMHACTO TIMHOBMTOT T/1a M
HETOBUM (H3MUKO MEXAHHYKHM CBOjCTBHMA JaTHM Y
NpOjeKTy KONOBO3HE KOHCTpYKIMje. Ha ocHoBy THX
nokaszarte/ba  M3pohay he npumenuTH onroeapajyhy
TEXHONOTH|Y pPaja, OJHOCHO TEXHONOTH]Y MPELIOMKeHY
OBHM TEXHHUKHM YCMIOBHMA MJIM TEXHOMOTH]Y KOjy
NPeNOH  HAI30pPHH  OpraH M reoMeXaHWuKa
nabopaTopHja, WiIM TEXHOIOTH]Y KOjy MPEUIOKH W3Bohau
panosa a 0100pH HaI30PHKM OpraH.

VYKOIMKO nNpalMHACTO-IMTHHOBHTO TIO HMMa nosehany
BIIAKHOCT ¥ QJIHOCY Ha ONTHMATHY BIQKHOCT 3a 30Hjarbe
Thna a npeMa OUEHHM reoMEXaHH4Ke naﬁopmpuje c¢ TIID
MOME MPOCYLIHTH Y NOBOJEHHM KIHMATCKHM YCIOBHMAa
(€10, CywHM nepuom), noTpedHoO je NpuMeHuTH creaehy
TEXHONOTHM)Y paja y MEpHOAY Ca TOMIHM M CYBHM
BPEMCHOM!

a) Hspaja npuBpeMeHHMX KaHalla 3a NPHXBATALE M
oneoljerbe  BOJE 0N EBEHTYATHHX  KMIIHMX
nagasHHa,

b) Punosame Tna OynaoxkepoM ca noceGHUM panom
Kao J10/1aTKOM WM ca TIyroM Koju Byhe Tpakrop,
Ao ayouue oa MuH 30 um;

c) CHTHeHe M3DHIOBAHOI - HWIOPAHOI T/Ha ca
TawHpauama WK porodpesaMa;

d)  36or onacHOCTH OfI KMIUHMX NAaJaBUHA, HA Kpajy
panHOr faHa [ako MCMIaHupaTd W yBa/batu
NOBPIUIMHY  ca  nonpeuHuM  Harubom  Ka
NPUBPEMEHNM KaHATHMA,

€) Cneneliv pagHM [1aH TOHOBHTH aKTHBHOCTH
Haseaene noa "b", "¢, "d";

On the part of road route where the subgrade is on
existing ground made up of cohesive soil that meets the
quality criteria for subgrade, the subgrade shall be made
of local soil (levelling and compaction).

The technology for preparation of subgrade is directly
related to the natural moisture in the period of works and
the type of soil. Preliminary soil investigations identified
a high natural moisture content in soil comparing to an
optimum moisture for the compaction of silts and clays.
Climatic features of the season during which the works
will be executed may result in soil moisture considerably
lower than the one identified during soil investigations,
i.e. the moisture close to the optimum one. Therefore it is
preferable to execute this item of works in a summer and
dry period.

In the light of everything mentioned above, with the aim
of selecting a work technology, it is necessary that the
field soil mechanics laboratory identifies, immediately
upon the commencement of earth works, the natural
moisture of soil at the subgrade level, and to confirm, or
amend, statements on the type of silty-clayey soil and its
physical and mechanical properties specified in the
pavement structure design. Based on these indicators, the
Contractor shall apply an adequate work technology, i.e.
the technology recommended in these Technical
Specifications, or technology proposed by the Engineer
and the soil mechanics laboratory, or technology proposed
by the Contractor and approved by the Engineer.

If silty-clayey soil has a higher moisture content
comparing to an optimum for the compaction of soil, and
as assessed by the soil mechanics laboratory the soil can
be dried under favourable climatic conditions (summer,
dry period), it is necessary to apply the following work
technology in a hot and dry period:

a) Construction of temporary canals to receive and
drain any rainwater;

b)  Soil ripping with a bulldozer equipped with a
special plough blade as an implement or with a
tractor-drawn plough, to the depth of at least 30
cm;

c) Loosening of ripped — ploughed soil with disc and
spading machines;

d) Due to a risk of rain, at the end of work day, the
surface shall be lightly levelled and rolled with a
crossfall toward temporary canals;

e) On the next work day, the steps b, ¢, and d shall be
repeated;
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f) [TpucTynuTH AeMHUTHBHOM NiaHupamy (KOTe H
Harubu npema npojexTy) U 30Hjamy ca pabuMma
"jexxeBuMa', a HaKOH TMOCTHTHYTE 3axTeBaHe
30MJEHOCTH,  MOBPIUIMHY  3aTBOPUTH  JIAKHM
CTATHYKWM  Ba/bliMMa; MpPHUBPEMEHE  japKoBe
3aTpnaTH M 3emsby caOMTH HemocpeaHo mnpe
H3rpajibe ClojeBa KONOBO3HE KOHCTPYKLMje.

30ujame cnoja nocTesbHUE TIOYETH O]l MBMLIE Ca BHLIOM
KOTOM Ka MBWLIM €A HHAKOM KOTOM Y OIHOCY Ha NONPEYHH
npodun, ¢ TMM ja ce cpeacTtsa 3a 30mjame kpehy
NOJYKHO Ca NMpeKanakem Tparopa.

f) Final levelling (levels and gradients as per the
design) and compaction with sheepsfoot rollers
shall star, and after achieving the required
compaction the surface shall be closed with light
static rollers; temporary ditches shall be backfilled
and the soil compacted immediately before the
construction of pavement structure layers.

The compaction of subgrade layer shall start from the
higher edge toward the lower edge by their height level on
the cross section, with the compaction equipment going
longitudinally with overlapping.

Jlokanno mno nOSOAHUX KAPAKMEPUCMUKA @i ¢d  8UCOKOM Local Soil of Favourable Properties, but with High Natural
npupodHom enaxcrouhy Moisture Content

VKONMKO MpamHACTO-TIHHOBHTO TNO HMa noschany
BI@KHOCT Y OJIHOCY HA ONTHMAIHY BIRKHOCT 32 30Hjamse
TIa a npema OLIEHH reoMmexaHu4ke naboparopuje ce Tio
HE MOJKE TPOCYWIMTH Y TIOBO/BHMM  KIHMATCKHM
YCJI0BMMA (JIETO, CYIIHH NEPHO/), MOTPEOHO je H3BPIINTH
30Mjame T1a ca npupogHom BinaxHowhy K noctHhu
makcumandy moryhy 36ujenoct ca  cTaHaapaHOM
eHeprujoM 30ujama (nedunucano kpusom IIpokToposor
onura). [Ilotpebuo je mnocruhu creneH 30MjeHOCTH
S5z297% y onHocy Ha cTaHaapaHd [IpOKTOPOB OMMT.
IMpexo nospmMHe choja oBaky 30HjeHe NOCTEIRHLE,
nonoxuTH "untep nnactuuy-reo tekerun” thn >250r,
npeMa ynyrcTeuMa npoussohaua. Jlokanurere ca 0oBako
obpahennuM noArioM je moTpedbHO Ta4wHO AeHHMCATH M
yHeTH Yy rpaheBHHCKY [OKyMeHTauHjy o wHiBohemy
pasoBa.

30ujamee cnoja NOCTE/bULIE MOYETH O] MBHIE CA BHILOM
KOTOM Ka HBHLH Ca HHIKOM KOTOM ¥ 0JIHOCY Ha NOMNpeYHH
npodun, ¢ TMM Ja ce cpeAcTBa 3a 30Mjame kpehy
MOAYXHO Ca NMpeKIanameM Tparoea.

If the silty-clayey soil has a higher moisture content
comparing to an optimum for soil compaction, and as
assessed by the soil mechanics laboratory the soil cannot
be dried under favourable climatic conditions (summer,
dry period), it is necessary to compact the soil with the
natural moisture content and achieve a maximum
compaction with the standard compaction energy (defined
with the Proctor test curve). It is necessary to achieve the
compaction degree Sz=97% for the Standard Proctor Test.
The surface of subgrade layer compacted in this way shall
be covered with “filter plastics — geotextile”, type =250 g,
according to the Manufacturer’s instructions. Locations
with subsoil prepared in this way shall be precisely
defined and noted down in the construction records on the
execution of works.

The compaction of subgrade layer shall start from the
higher edge toward the lower edge by their height level on
the cross section, with the compaction equipment going
longitudinally with overlapping.

JlokanHo mao Heno8omHUX KApaKMepUCmuKda Local Soil of Unfavourable Properties

Ha neny Tpace rae je nocresbuua y noctojehem tepeny y
KOjeM CE YCTaHOBE, O/l CTPAHE TEPEHCKE IeOMEXAHHYKE
nadopatopuje, NOKATUTETH WM MOTE3H 34 TJIHHOBHTOM
npamuHoM  YHH(OPMHOr TIpaHyIOMETPHjCKOr CacTaBa
(U<9) u uucke HocueoetH (CBRip<3%), notpebHo je
W3BPIIMTH MCKOM MW 3aMmeHy Tia JefbuHe mnpema
npojexty. JHO HCKOMa Y TaKBOj BPCTH T/ia HCNITAHMPATH
Yy udiby opmupama Haruda NpojeKTOBAHOr  3a
NOCTE/LHILY M CaMO J1aKO NOoBA/kaTH aa OM ce aobuia
penaTuBHO paBHa noepuwinHa. [Ipeko Takee MOBPIIMHE
nono;kutH "dunTep nuactuiy-reo TekcTHn" tan =250 r,
npema ynyrcteuMa npoussohaua. Ilpeko reo-TekcTuia
HACYTH "METOIOM c¢a uena" Marepujan 3a 3aMeHy
MOCTEBHLIE.

3a 30Wjame chnoja 3ameHe MNOCTE/LMUE, O NecKa WM
UUBYHKOBMTOI  MaTepHjana MIH  KameHe JIpoOuHe,
notpebHO  je  MPUMEHHTH cpeacTBA 3a  30Mjame
HEKOXEPEHTHOT MatepHjana (BHOpo Basbiii, BUOPO nioue,
crarnykd  pabuy). [lotpebno je mnoctwhu  crenen
30ujenoctH Sz= 95% y omHOCy Ha MOAM(HMUMpPaHH
[IpokTopos onur.

On the part of road route where the subgrade is on
existing ground with identified, by the field soil
mechanics laboratory, places or stretches with clayey silt
of uniform granulometric composition (U<9) and low
bearing capacity (CBRy,,=3%), it is necessary to excavate
and replace the soil in thickness as per the design. The
bottom of excavation in such type of soil shall be levelled
in order to form a gradient as design for the subgrade and
Jjust lightly rolled to make a relatively flat surface. Such
surface shall then be covered with "filter plastics -
geotextile", type 2250 g, according to the Manufacturer’s
instructions, The geotextile shall be spread with a
substitute material for subgrade dumped over the end.

For the compaction of substitute material made up of
sand or gravelly material, or rock debris, it is necessary to
apply compaction devices for non-cohesive material
(vibro roller, vibro plates, static rollers). It is necessary to
achieve the compaction degree Sz= 95% for the Modified
Proctor Test.



h94

Jasuo npeayaehe ,Ilyresn CpOuje™
TexHHUKH YCIOBH
IMornasmwe 6: lomwu Hocelin ciiojeBn

oA

885

Public Enterprise - Roads of Serbia
Technical Specifications
Section 6: Sub-Base Layers

36Hjame cii0ja NOCTEbHLE MOYMETH O] WBHIE Ca BHIIOM
KOTOM Ka MBHIUM Ca HHIKOM KOTOM Y OJHOCY Ha MONpPEeYHH
npodun, ¢ THM Ja ce cpeucrsa 3a 30mjame kpehy
MOIYKHO Ca NPeKIanaLeM TParoea,

Marepujan 3a H3rpajiy nocTe/suLe

Camo Matepujan Koju ce MpeTX0iHO HCIHTA W 3a10B0JbH
KPUTEPHjYME KBANUTETA C& MOKE NPHMEHHTH 33 M3pamy
Clloja MOCTE/BHMLE Y HAcHIy WM yceKy (Y nocrtojehiem
TEpeHY) MIM Cl0ja 3aMeHmEeHE TOCTE/BMUE Y YCeKy (¥
nocrojehem TepeHy).

Cmandapou ucnumuearsa

6.1.4.

Wenutheama — (H3NMKO — MEXAHMUKMX  CBOjCTaBa
Marepujana 3a NOCTE/BHLY BPIIMTH 1o  cheaehum
CTaHapauMa:

CPIIC Y.BE1.010 - y3umame y3opaka

CPIIC ¥.B1.012 - onpehupame BIaKHOCTH TNA

CPIIC V.51.014 - onpehupame cneuuuiHe TexHHE

CPIIC V.BE1.016 - oznpeljuBare 3anpeMuHCKE TEKUHE
a

CPIIC Y.B1.018 - onpehuBate rpaHyioMeTpHjCKOT
cacrasa

CPIIC ¥.B1.020 - oapeljuBame rpaHuiia Tedemba u
Ba/baka

CPIIC ¥ B1.024 - oppehupare canpsiaja carop/bHBHX
Marepujana tia

CPIIC ¥.B1.038 - oapehuatbe onTuManuor cajapxaja
BOJIE

CPIIC ¥.51.042 - oapeljuBame kanndopHujckor
MH/IEKCA HOCHBOCTH,

HcnuTuBama ce W3BOJE 3a CRAKY MPOMEHY MaTepHjana,
OJIHOCHO MUHMMATHO jeHOM Ha cBakux 1000 P
nocTe/bHLE.

KpuTepujymu 3a oOUeHY KBaJqWTETa MaTepujaia 3a
NOCTE/BHILY

JloxanHo T10 MM MaTepHjan M3 MO3ajMUINTA, 01 KOjHX he
Ce rpajiMTH nocte/bHua, Tpeba ma uMa cneacha (usnyko
MEXaHHYKa CBOjCTBA:

- MAaKCHMAlHa 3anpeMHHCKA Maca M0 CTaHIApIHOM
IMpokrop-oBoM onuty =1,60 v’

BILKHOCT MaTepujana Tpeba ma je Onmcka
OITHMANHO] BAAKHOCTH (Wopt2%). 0IHOCHO 1a ce
npu 30Mjay Moske noctuhu 2axTenana 30HjeHOCT,

The compaction of subgrade layer shall start from the
higher edge toward the lower edge by their height level on
the cross section, with the compaction equipment going
longitudinally with overlapping.

6.1.3, Material for Construction of Subgrade
Only previously tested material that meets the quality
criteria may be applied for the construction of subgrade
layer on embankments or in cuts (on existing ground), or
substitute layer for subgrade in cuts (on existing ground).
Testing Standards
The testing of physical and mechanical properties of
materials for subgrade shall be performed in compliance
with the following standards:
SRPS U.B1.010 - Sampling
SRPS U.B1.012 - Determination of soil moisture
content
SRPS UB1.014 - Determination of specific gravity
SRPS U.B1.016 - Determination of bulk density of soil
SRPS UB1.018 - Determination of granulometric
compaosition
SRPS UB1.020 - Determination of limits of liquidity
and flattening
SRPS U.B1.024 - Determination of content of
combustible matter in soil
SRPS U.B1.038 - Determination of optimum water
content
SRPS U.B1.042 - Determination of California Bearing
Ratio
Tests shall be performed for every change in material
and/or at least once at every 1000 m? of subgrade.
6.1.4.  Quality Assessment Criteria for Subgrade Material

Local soil or material from borrow pits to be used to
construct the subgrade shall have the following physical
and mechanical properties:

- Maximum bulk density according to the Standard
Proctor Test 21.60 t/m”>;

- Moisture content in material shall be close to an
optimum moisture and (Wq,2%), i.e. the required
compaction degree should be achievable during
compaction;
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rpaHuia Tedera Wi<55%
HMHAEKC mnacTH4HoCTH Ip<20%

CTEMEH  HEePaBHOMEPHOCTH  TPaHYIOMETPHjCKOT
cacrasa UU>9

cajp:Kaj OpPraHckux matepja <6% M paBHOMEpHO
pacnopehen

N1abopaToOPHjCKH KATHPOPHH]CKH HHAEKC HOCHBOCTH
CBR=8% npu creneny soujeroctH Sz=100%
y oauocy Ha cradgapasu [IpoktopoB onur, a
Oybpeme <3 %.

Liquid limit W;<55%

Plasticity index Ip<20%

Degree of non-uniform grain size distribution U>9
Content of organic matter <6%, uniformly
distributed

Laboratory California Bearing Ratio value CBR=8%

at the compaction degree Sz=100% for the Standard
Proctor Test, and swelling <3 %.

3a u3pany cloja 3aMereHe NOCTELHLE IPHMEHUTH NecaK
WIM  KPYITHO3PHHM HEKOXEePeHTaH MatepHjan (kKaMeHa
ApodHHA MW TECKOBWT IIJbYHAK) KOJM 3a10BOJbaBa
cneaehe kpurepuje:

A substituted subgrade layer shall be constructed using
sand or coarse-grained non-cohesive material (rock debris
or sandy gravel) that meets the following criteria:

* Kputepujymu 3a necak *  Criteria for Sand

= HEIMMACTHYaH necax;

- CTEMEH  HEPABHOMEPHOCTH  IPAHYIOMETPHjCKOr
cacraga Uz9;

- marepujan no AASHTO knacudpmkaumjn Tia Mopa
0AroBapatH rpynu A3;

- naboparopujcku KamndopHujckn HHAEKC HOCHBOCTH
Tpeda 6utu CBR=15% npu 36ujenoctu o 100% y
OIHOCY Ha cTaHAapAHH [TpOKTOPOR OIMMT.

% KpuTepHjymu 3a W/bYHAK U KaMeHY ApOOHHY

- HMHIEKC MIAcTHMHOCTH NpamuHacTHx (pakuuja Ip
<6%:;

- CTENEH  HEPABHOMEPHOCTH  TPaHYIOMETPHjCKOT
cactasa U=15-100 3a mecKOBHT ILbYHAK, OHOCHO
U=15-50 3a xameny apobuny;

- MakCHMasHO 3pHO He cMe Outi Behie on 100 MMm;

- wmarepujan no AASHTO knacudukauuju tna mopa
oaropapaty rpynu Al-a unu Al-0;

- nabopatopujckn KanudopHujcKH HHAEKC HOCHBOCTH
tpeba Gutn CBR=20% npu 36ujeHoctn ox 95% y
OJIHOCY Ha MOAMGHLMPaHH [IPOKTOPOB ONMT.

Non-plastic sand;

Degree of non-uniformity of grain size distribution
U=9;

According to AASHTO classification of soil, material
shall belong to Class A3.

Laboratory California Bearing Ratio value shall be
CBR=15% at the compaction of 100% for the
Standard Proctor Test.

*  Criteria for Gravel and Rock Debris

Index of plasticity for silty fractions Ip<6%;

Degree of non-uniformity of grain size distribution
U=15-100 for sandy gravel, and/or U=15-50 for rock
debris;

The largest grain shall not be larger than 100 mm;

According to AASHTO classification of soil, material
shall belong to Class Al-a or Al-b;

Laboratory California Bearing Ratio value shall be
CBR=20% at the compaction of 95% for the
Modified Proctor Test.

6.1.5.  Kouxtpona uzrpahenor cnoja nocresbuue 6.1.5. Control of Constructed Subgrade

Konmpona mamepujana Control of Material

KonTpona matepujana AOHETOT M pa3acTPTOr Ha TPACH

CIPOBOAM CC MMHMMATHO jenHoM ma 1000 m° mo

cnenehnM crangapauma:

The control of material hauled and spread on the roadway
shall be conducted at least once at 1000 m* according to
the following standards:
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- [pUPOJHA BIAKHOCT CPIIC ¥V.B1.012

- cneunduuHa TeRUHA CPIIC Y.B1.014

- rpanynoMerpujcku cactae  CPITC V.E1.018

- I'PaHHLA KOHCHCTEHLIHje CPIIC ¥Y.B1.020

Marepujan Mopa J1a onrosapa KpHTEPHjyMHMA KBATHTETA
M pE3yNTATMMA MPETXOJHMX HCIUTHBAMA HABEICHHM Y
NPETXO/AHO] TA4KH,

Konrtpona 36ujeHocti

Kontpona 30MjeHOCTH ce BpIIM HCIIHTHBaHkEM CyBe
3anpeMHHCKe Mace 30MjeHor crnoja M nopeliemeM ca
MAKCHMA/IHOM CYBOM 3alPEMHHCKOM MAacoM YTBpHeHOM
[TpoxkTopoBum onuToM. McnuTHBake ce He CMe BPIUMTH
Ha 3aMp3HyTOM cn0jy. OBO MCNHTHBAKE Ce BPLIM
MHMHMMYM jenHoM Ha ceakux 30 ™' no cnenchum
CTaHJapanma:

- y3uMame Y30pKa CPIIC ¥.B1.010

- omapehuBame BnakHocTd Tia CPIIC V.B1.012

- ojapehuBame 3anpeMHUHCKe
TEHKHHE CPIIC Y.B1.016
- oapehuBame Moayna
CTHIJBMBOCTH METOI0M

KPY3KHE NJIoYe CPTIC ¥.B1.046

[MotpebHo je noctuhn crenen 36mjenoctu Szz100% vy
onHocy Ha cranpapasd [IpoxropoB  omuT y cmyuajy
CHTHO3PHHX-KOXEPEHTHUX Matepujana, oaHocHo Sz=95%
y oaHocy Ha MoauduuupaHn [TpOKTOPOB ONMHT y Ciiyyajy
KPYITHO3PHHX-HEKOXEPEHTHHX MaTepujana,

Kputepujymn 3axTeBHOr MOAYJI2 CTHILBHBOCTH CE
Mopajy YTBPAMTH Ha npo0HOj ACOHHIM, TpH 4YeMy je
norpebHo  yTBpaMTH penaumje  usMehy  3axTeBaHor
creneHa 30MjeHOCTH M MOJYJla CTHIIBHBOCTH, 3a CTBapHE
YCNIOBE BNAKHOCTH M MHTEpakuuje ciojesa. Kputepujyme
3@ CBAKM KapakTepHCTHHaH TI0TE3, JOHOCH KOMMCHja
CAacTaB/bEHA O]l HAN3OPHOT OpraHa, M3Bohaua panosa M
NpeTcTaBHMKa KOHTpoiHe nabopatopuje, Ha OCHOBY
HCMUTHBAHKA HA NPODHUM JIeOHHLIAMA.

Pesynrare McnuTHBAKA A NPOOHHX JSOHHLA W H3MEHE
KpUTEpHja OLEeHe 30MJeHOCTH HAN30PHM OpPraH YHOCH ¥
rpaljeBHHCKH THEBHHK,

[Monaspame onura 300r Hesagososbasajyhux pesynrara,
nana Ha Tepet H3sohaua pajosa.

- Natural moisture SRPS U.B1.012

- Specific gravity SRPS U.B1.014

- Granulometric composition SRPS U.B1.018

- Consistency limit SRPS U.B1.020

Material shall meet quality criteria and results of prior
tests specified in the previous Sub-Section.

Compaction Control

The control of compaction shall be performed by testing
the dry bulk density of a compacted layer and comparing
it with a maximum dry bulk density defined by the
Proctor Test. Tests shall not be performed on a frozen
layer. This test shall be performed at least once at every
30 m' according to the following standards:

- Sampling SRPS U.BL.010
- Determination of soil
moisture content SRPS U.B1.012
- Determination of
bulk density SRPS U.B1.016
- Determination of modulus
of compressibility by

round plate bearing test SRPS U.B1.046

It is necessary to reach the compaction degree Sz=100%
for the Standard Proctor Test in case of fine-grained
cohesive material, and Sz 295 % for the Modified Proctor
Test in case of coarse-grained non-cohesive material.

The criteria for a required modulus of compressibility
shall be defined on a test section, while determining
relations between a required degree of compaction and
the modulus of compressibility, for actual conditions
regarding moisture content and interaction of layers. The
criteria for every typical stretch shall be created by a
commission composed of the Engineer., the Contractor,
and the representatives of control laboratory, based on
tests performed on test sections.

The test results from test sections, and modifications in
compaction evaluation criteria shall be recorded by the
Engineer in the Building Journal.

Any repeated tests due to unsatisfactory results shall be at
the Contractor’s expense.
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Koumpona pasnocmu u koma nospuiune uzzpalienoz cioja

KouTpona paBHOCTH ce BpIIM Ha OMIO KOjEM MECTY Mo
u3bopy HAA30pHOr OpraHa, a HajMame ca yuectanowhy
OMMTHHUX MECTA Ha CBaKOM MPOJEKTHOM TOMPEYHOM
npodmny. Ilpu Mepewy ca neTBoM ayxkuHe 4 M y Ouno
KOM Mpaslly, MAKCUMAITHO OJCTYIAE HCTOJ JIETBE MOMKE
ouTH 2 1M,

I{ompo.na KOTa MOBPIIHHE MOCTE/BHIE CC BPIIH Ha
CBAKOM MPOJEKTHOM MOpeuHoM mpodHIy a OCHM Tora
MOJKE CE€ KOHTPOJIMCATH M Ha OMI0 KOjEM MECTY Koje
ojlabepe Ham3opHM oprad.  JI03BOJBEHO OICTYNaHe
M3BEJICHHUX KOTa Ol NPOjEKTOBAHMX j€ -2 1M OJHOCHO +1
LM, TI0J1 YCIIOBOM J1a je oOe30elien npojexTora nonpeyHu
Harud.

6.1.7. O6pauyH panosa

Mepere:

[/{3BPLUGHH paji, NpeTXoJHO KOHTPOJIHCAaH H NpHM/BEEH O]1
CTpaHe HaI30PHOT OpraHa, obpauyHasa ce y M°.

ITnaharee:

[NperxonHo npumsbeH M obpadyHaT W3BpIICHH paj, riaha
ce Mo jﬁﬂHHH‘-IHHM HgHaMa M3 Yroeopa 3a MeTap
keaapathu (M%) w3rpaljeHor ¢oja rnocTesbuLe.

6.2. Hspana Hoceher cnoja ox apoGiseHOr KameHa
031 Mm wu  0/63 MM  MeXaHMYKH
cTabunu3oBaHor

6.2.1. Onue
IMosuunja obyxpara Habapky, n10Bo3, yrpahusame, rpy6o
H (huHO pasacTuparke, CBEHTYAIHO KBALICHE, Te 30Hjamke
Hoceher cnoja on apoGieHOr KameHOr MatepHjana,
npeMa JIMMeH3HjaMa JaTUM ¥ IPOJeKTy.

6.2.2. Hapana

Mspana ce Bpium y jeqHoM MIM 1IBa C0ja 3aBHCHO 01
mexanusaumje. Martepujan ce Mopa pasacTptH Y
MOJYAHOM TNpaBLy Yy HAaruby jeaHakoM HaruOy HHBENeTe.
Y nonpeyHom cmucny Mopa MMatH HaruG nocrtojehie
HHMBENETE, OJHOCHO noTpebaH 3a  OABO/H-ABAME
arMoctpepecKe BoJe.

Cnoj ce mopa 30Mjat y TNyHO] WHPHHM (0JHOCHO
IIMPHHH BO3HE Tpake) oarosapajyiuM cpeacTeuma 3a
30ujame. Cabujarbe Tpeda BPIIMTH OJL HMKE MBULE Ka
BHILIOj.

Control of Evenness and Level of Surface of Constructed Layer

6.1.7.

The control of evenness shall be performed in any place
selected by the Engineer, but the least frequency of test
points shall be at every designed cross sections. When
measuring with a 4m long levelling staff in any direction,
a maximum variation below the staff may be 2 ¢m.

The control of levels of subgrade surface shall be
performed at every designed cross sections, but, besides,
it is possible to carry out control at any other place as
selected by the Engineer. The allowable variation of
constructed levels from the designed ones is -2 ¢cm and/or
+1 cm, provided that the designed cross fall has been
provided.

Calculation of Works

Measurement:

Executed work, previously checked and accepted by the
Engineer, shall be measured in m?,

Fayment:

6.2

6.2.1.

6.2.2.

Previously accepted and calculated executed work, shall
be 2paid at unit prices from the contract per square metre
(m®) of constructed subgrade layer.

Construction of Sub-base Layer from Crushed
Stone 0/31 mm and 0/63 mm, Mechanically
Stabilized

Description

This item includes the procurement, haulage, placement,
rough and fine spreading, watering if needed, and
compaction of a sub-base layer made of crushed stone
material, as per dimensions given in the design.

Work Execution

The work shall be executed in one or two layers
depending on machines. Material shall be spread
longitudinally at the same gradient as the formation level.
When speaking of cross section, the layer shall have the
crossfall of the present formation level, i.e. as needed for
rainwater drainage.

The layer shall be compacted in full width (i.e.
carriageway width) with appropriate compaction
equipment. Compaction shall be performed from a lower
edge to a higher edge.
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Marepujan 3a HocehM c€10j He cMme ce yrpahHBaTH MpeKko
CMpP3HYTE MOBpIIHMHE, HHUTH CE€ CME YrpHBaTH nNpeko
cloja cHera W nena.

6.2.3. Kourpona ksanuteTa Matepwjana 3a Hocehu cnoj on
JIpOJBEHOT KaMeHa

3a w3paay Aomer Hocelier. cnoja Mopa ce MPHMEHHTH
ApobibeHH  KameHu arperar. Kontpomy ksanuTeTa npmu
MPETXOAHMM HCMHTHBAKkHMA BPIIMTH no  ciexchum
MPOMHCHMA:

CPIC B.B0.001 - npupoHH arperat ¥ KaMeH;, y3UMalLe
y3opaka

CPIIC 5.68.012 - mpupoaus  kameH, HCIHTHBAE
yppcTohe Ha MpHTHCAK

CPIIC 5.68.010 - Boae kojy ynuja NPHPOJIHA KaMeH

CPTIC BE.B8.002 - ucnuTHBaMke NOCTOJAHOCTH KaMeHa
Ha Mpasy

CPTIC 5.58.045 - ucnuTHBame OTNOPHOCTH KaMecHa M
KaMEHOr arperata npema xabamy 1o
smeroau Jloc Anhenec

CPIIC 5.68.037 - TpomHHX 3pHA ¥ KPYITHOM arperary

CPIIC B.B8.047 - nedunuumja ofiMka W wW3riena
MOBPIUIMHE 3pHA KAMEHOT arperara

CPIIC 5.B8.048 - ucnuTupame 00IMKa 3pHA KameHOTr
arperara

CPIIC ¥.B1.018 - onpehuBate rpaHyIoOMETPHjCKOT
cacTara M No Tavyku 5 oxpehupame

YecTHLIA o1 0,02 MM
aepometpucameM (unu mo  JVC
E.58.036)

CPIIC 5.B8.036 - oapehupame 4ecTHLA y arperary Koje
npona 3¢ kpo3 cuto oteopa (.02 MM
(BaxkH nocrynak u3 oeor CPIIC -a)

CPITIC 5.68.038 - 1.5.52 campxaj IIMHE H MYJBEBMTHX
cacTojaka

CPIIC B.58.031 - ynujame Boje arperara

CPTIC B.58.030 - 3anpemuncka Maca ca mnopaMa M
Iy HHaMaly 30HjeHOMH
PAcTPECHTOM CTaiby) arperara

CPIIC 5.58.032 - 3anpemuHcke Mace KameHa (ca
nopama u wWynbrHaMa H Ge3 nopa u
WYM/BHHA) TMOPO3HOCT M IYCTHHA
KaMeHa

CPIIC ¥.51.012 - ogpehuBame BIaOKHOCTH

CPIIC ¥.51.016 - onpeluBame 3anpeMHHCKe Mace T.1a

CPIIC ¥.51.038 - oapehusame onTHManHe CcaapikuHe
BOJE

6.2.3.

Sub-base material shall neither be embedded over a
frozen surface, nor over a layer of snow and ice.

Quality Control of Material for Sub-base Layer Made of
Crushed Stone

Crushed rock aggregate shall be used to construct a lower
sub-base layer. Quality control at preliminary tests shall
be performed according to the following regulations:

SRPS B.B0.001 — Natural aggregate and stone, sampling

SRPS B.B8.012 — Natural stone, compressive strength
tests

SRPS B.B8.010 - Determination of water absorbed by
natural stone

SRPS B.B8.002 — Testing of stone for frost resistance

SRPS B.B8.045 — Testing of stone and rock aggregate
for resistance to wear according to the
Los Angeles method.

SRPS B.B8.037 — Determination of friable grains in
coarse-grained aggregate

SRPS B.B8.047 — Definition of shape and surface
appearance of grains in rock
aggregate

SRPS B.B8.048 — Testing of shape of grains in rock
aggregate

SRPS U.B1.018 - Determination of  granulometric
composition as per Section 35
Determination of particles of 0.02mm
in size by hygrometry (or according to
YUS B.B8.036)

SRPS B.B8.036 -~ Determination of the particles in
aggrepate that pass through a screen
with 0.02 mm mesh (the applicable
procedure is the one from this SRPS)

SRPS B.B8.038 - 1.5.52 Content of clay and muddy
components

SRPS B.B8.031 — Absorption of water by aggregate

SRPS B.B8.030 — Bulk density of aggregate with pores
and voids (in compacted and loose
condition)

SRPS B.B8.032 - Bulk density of rock (with and
without pores and voids), rock
porosity and density

SRPS U.B1.012 — Determination of moisture content

SRPS UBI.016 — Determination of bulk density of soil

SRPS U.B1.038 — Determination of optimum water
content
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6.2.4,

6.2.4.1.

CPIIC ¥V.51.042 - oapehuBame kanndopHUjcKkor
HHJAEKCA HOCHBOCTH

HcnuTHeasa ce BpILIE 32 CBAKY NPOMEHY MaTepHjania.

KpuTepHjym 3a oLeHy KBanuTeTa MaTepHjana 3a Hocehu
cloj

Jlpob/beHH KaMeHH arperatr Koju ce CacTojH oJ 3pHa
JApobIbeHIa, CHTHEXH, NeCKa U MCITYHE MOpPA 3a10BOJBHTH
oapeheHe 3axTeBe y norneay:

- q]HSH‘IKO—MeXaH}{‘IKHX H MHHEPANOLIKO -
netporpadickux 0coOHHA CaMe CTeHe U arperara;

- IPaHyJIOMETPH]CKOT CacTaBa YKYIHOT MaTepHjana,

- HOCHBOCTH;

- cajipyKaja OPraHCKHUX MarepHja H JakHX YecTHIA.
Jpobmenn martepujan 3a MeXaHHYkM crafuian3oBame

nomwe Hocehe cnojeBe Mopa OMTH cacTaBJkeH O] 3pHa Koja
oaropapajy cineachuM 3axTeBuMa:

DU3NMYKO-MEXaHHYKa CBOjCTBA KaMeHa

Cpenmse urperohe Ha nputhcak (MPa)
- Y CYBOM CTamy MmuH 120
Ynujawe Boae (%o mace) 1,0

[NocTojanocT Ha cMp3aBase (Ha 25 LMK/Tyca CMp3aBatba)
(Kamen je mocTojan Ha cMp3aBale ako je Maj cpelibse
uyppcrohie Ha mpuTHcak nocne cMp3aeama g0 20% vy
OJIHOCY Ha CPe/itbe NPUTHCHE 4BpCTOlie Yy CYBOM CTalsy).

Mumnepanowmko-nerporpadckm cacras

6.2.4.2

Kamen wmowe  OutH
MeTaMmopdHor nopekna.

CPYNTHBHOT, CEHMECHTHOT,

DU3HYKO-MEXaHHYKa CBOjCTBA  JPOO/BEHOT  KaMeHor
arperara
- O6nuK 3pHa, y/eo 3pHa

HenoBosbHOT 00nuKa (3:1) ... ... MAKC 40%
- ¥Ynujawe pose (CPTIC B.B8.031). ..................makc 1,6%
= TPOMIHA IPHAL i il s maKke 7%
- OrnopHocT Ha xabame no MeToau

JIOC AHDCIIEC .. coionsumsivsusnmmussssiiissisiimson cxrinensinsen MAKE 4 0%
- Cagpikaj MyJbEBHUTO-TJTHHOBHTHX H

OPTaHCKHX YECTHLA. ...ocveiiiiiiniiiiieiis e cenene.. MAKE 5%

6.2.4,

6.2.4.1.

SRPS U.B1.042 - Determination of California Bearing
Ratio

Tests shall be performed for any change in material.

Criteria for Quality Assessment of Sub-Base Material

Crushed stone aggregate composed of grains of crusher-
run stone, chippings, sand, and fill material shall meet
certain requirements regarding:

- Physical, mechanical, mineralogical, and petrographic
properties of stone itself and rock aggregate;

- Granulometric composition of entire material ;
- Load-bearing capacity;
- Content of organic matter and light particles.
Crushed material for mechanically stabilized lower sub-

base layers shall be composed of grains that meet the
following requirements:

Physical and Mechanical Properties of Stone

Mean compressive strength(MPa)
- in dry condition min 120
Water absorption (% by mass) 1.0

Frost resistance (after 25 cycles of freezing)

(Stone is resistant to frost if the drop of mean
compressive strength after freezing is up to 20%
comparing to mean compressive strengths in dry
condition).

Mineralogical / Petrographic Composition

6.2.4.2.

Stone may be of eruptive, sedimentary, or metamorphic
origin.

Physical and Mechanical Properties of Crushed Rock
Ageregate

- Grain shape, proportion of grains of

unfavourable shape (3:1) ......coooevirnien... max 40%
- Water absorption (SRPS B.B8.031). ............... max 1.6%
- Friable grains.............c.cociiiiiineceen. Max 7%
- Resistance to wear, Los Angeles method.......... max 40%
- Content of muddy-clayey and

orFamic-particles. . dnnainaniici e maxs Y
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Hanomena: Ha necenapupanum kaMeHHM MarepHjaiuma
NPONKCaHe IPaHHYHE BPEIHOCTH 3a YIS0 3pHA NMOBOJBHOT
00MMKa, TPOUIHMX-HEKBAJIMTETHUX 3PHA, YIH]ale BOJE,
rybutka Ha Na2SO4 u3pauyHaeajy ce y NpOLEHTY Mace
Ha nabopaToOpHjCKHM M3JIBOjEHHM (pakiMjaMa, 0JHOCHO
yaeny 3pHa sehux oa 4 mMm.

Ha cenapupanuM KaMeHHM MatepHjajiiMa MpoNMcaHe
TPaHHYHE BPEIHOCTH M3PAKABAJY CE Y MPOLEHTY MAce Ha
HCIIMTAHY - HA3UBHY (pakumjy.

["panynomeTpHjcky cacTas IpoO/beHOr KaMeHOr arperara
3a jgowd Hocehm cnoj, dpaxumje 0/31mm, mopa ce
HANA3UTH YHYTap crneJeiux rpaHHuHHX KpUBHX:

Note: For unscreened rock material, the specified limit
values for: the proportion of grains of favourable shape;
the proportion of friable/poor quality grains; water
absorption; and the loss at Na;SQ,, are calculated as the
percentages of mass on separated laboratory fractions, i.e.
as the proportion of grains larger than 4 mm.

For screened rock material, the specified limit values are
expressed as the percentages of mass on the tested —
nominal fraction.

The granulometric composition of crushed rock aggregate
for the sub-base layer, 0/31mm fraction, shall be within
the following limit curve values:

OtBop KBapaTHOr cuTa (Mm) % Te. Y OJIHOCY Ha YKYIHY TEXHHY MartepHjana 0/31 mm
Square sieve size (mm) %o of weight in relation to total weight of material 0/31 mm
0.1 29
0.2 5-14
0,5 8-20
1 11-30
2 15-40
5 25-55
10 30-65
20 60-80
31,5 100
50

I'panynomeTpujckn cactas 1pod/LeHOr KAMEHOTr arperara
3a gowH Hocehw cnoj. ¢paxumje 0/63mm, Mopa ce
Hama3uTH yHYTap CJ"ICJJ.CHHX IpPaHHYHHX KPHBHX!

The granulometric composition of crushed rock aggregate
for the sub-base layer, 0/63mm fraction, shall fall within
the following limit curve values:

OTBOp KBafpaTHOT cHTa (MM) % Tek. Y OIHOCY HA YKYIIHY Texuuny marepujana 0/63 mm
Square sieve size (mm) % of \\'EIEhl in relation to total weight of material 0/63 mm =1
0,125 2-15
0.25 5-20
0.5 7-26
0,71 9-30
1 11-34
2 18-44
4 26-36
8 36-69
16 50-85
22,4 59-93
315 71-100
45 85-100
63 100

[Mopen  HaBemeHOr  KpWUTEpHMja,  MartepHjan  mopa
3a/10BOJLHTH jolu M cnenche 3axTese:

- caapskaj 3pHa Mamux ont 0,02 MM He cme Outu Behu on
3%

- CTeNneH HEPABHOMEPHOCTH rPAaHyIOMETPH]CKOT CacTapa,
U=15-50.

C acnexkra HocuMBOCTH arperar Tpeba Jga  uma
nabopaToprjckl  KANMMQPOPHHICKH MHIEKC HOCHBOCTH
CBR=80% npu creneny 30ujeHocty Sz=95% y omuocy
Ha moauduumpann [IpoKTOpoB ONMMT, a ONTHMAIHY
BraxHocT Wop =7-9%.

Aside from the above-mentioned criteria, the material
shall also meet the following requirements:

- The content of grains smaller than 0.02 mm shall not
exceed 3%

- The degree of non-uniformity in granulometric
composition U=15-50.

From the aspect of load-bearing capacity, the aggregate
shall have the laboratory California Bearing Ratio
CBR=80% at the compaction degree $z=95% for the
Modified Proctor Test, and an optimum moisture Wy
=7-9%.
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6.2.5.

6.2.5.1.

6.2.6.

Canp:ka) OpraHcKHMX Marepuja ¥ NaKHX YecTHLA HE cMe
ourtn sehu on 3% Tex.

Kontpona obpahenor u 36ujenor nomwer Hoceher clioja

Kontpona obpaljenor u 36ujeHor aomer Hoceher cioja
BpiM ce oapeluBameM cTeneHa 30MjeHOCTH MM MOJIYJIa
CTHIBMBOCTH Ha cBakuX 500 M°. YKOIHKO ce napanenio
panu oapehupame cTeneHa 30WjEHOCTH W MOIyna
CTHII/BHBOCTH HCIIMTHBAILE ce 00aB/ba Ha crakuX 50 M.

Hcnutupame ce spmu no cneaehum nponucuma:

CPIIC ¥V.BE1.010 - y3aumare y3opaka
CPIIC ¥.B1.012 - oapehuBame BIasKHOCTH

CPIIC ¥.B1.016 - oapehuBaise 3anpeMHHCKa Mace

[Tnanym nomwer Hoceher cnoja KOHTPOIMIIE CE Y OJIHOCY
Ha npojekmsaue KOTE, a BPIUK CE€ W KOHTPOIa PABHOCTH,

Kpurepujym 3a oueny kpanuteta yrpafjupata

3aBMCHO 0  MPOJEKTHOr  pellieha  KOJIOBO3HE
KOHCTpYKUMje, mnoTpeOHO je 3a10BO/BHTH  clenehe
KpHTEpH]E:

6.2.5.

6.2.5.1.

The content of organic matter and light particles shall not
exceed 3% by weight.

Control of Prepared and Compacted Sub-Base Layer

The control of a prepared and compacted sub-base layer
shall be performed by determining its degree of
compaction or modulus of compressibility at every 500
m?. If the determination of the compaction degree and the
modulus of compressibility are performed in parallel, tests
shall be run at every 50 m.

The tests shall be performed in compliance with the
following regulations:

SRPS U.B1.010 - Sampling

SRPS U.B1.012 = Determination of moisture
SRPS U.B1.016 — Determination of bulk density

The sub-base surface shall be checked in relation to
designed levels, and also for evenness.

Work Quality Evaluation Criteria

Depending on the pavement structure design solution, the
following criteria shall be met:

JebibuHa pomer Hocelier cnoja Apod.kaM. (M)

3axTesanu creneH 30ujenocTH Sz ¥ 0HoCY Ha Mo [IpokTopos
onuT, 5z (%)

Thickness of sub-base made of crushed stone
(cm)

30 |

Required degree of compaction Sz for the Modified Proctor Test,
Sz (%)

98%

Kon yrpahusama oBor Matepujana npeko TBpJE NOJLTOTE,
notpebHO je cpeacTsa 3a Habujame, OHOCHO BUOpaumje,
MPUNATOJMTH OBHM YCJIOBMMA, Kako OM ce arperat cabuo
210 notpedHe 30HjeHOCTH.

INonaemamwe onura 300r Hesanososbapajyiux pesynrara,
nana Ha teper m3poljaya panosa. Kore nnanyma gomer
Hocelier cnoja Ha NPOM3BOJBHOM MECTY MOTY OTCTYIATH
3a£10 mm.

PaBHOCT nnamyma MepH Ce KaHamoM HIIM KPCTOBHMA Ha
MPOM3BOEHOM MECTY, & OTCTYNAka 0L MEPHE PABHH MOTY
ouTH Hajeuiwe 10 MM y 6uno koM npasity.

Mepeme 1 nnahaie

Inaha ce no m* cTeapHo obpaheror, 30HjeHOr OOILEr
Hoceher cnoja, 0100pEHOro/1 CTpaHe HaJI30PHOT OpraHa.

6.2.6.

When placing this material over a hard substrate, it is
necessary to adjust compaction equipment, i.e. vibrations,
to such conditions so that aggregate would be compacted
to a required degree.

Any repeated tests due to unsatisfactory results, shall be
at the Contractor’s expense. The sub-base surface levels
on randomly chosen places may vary by £10 mm.

The evenness of surface shall be measured with a rope or
crosses at randomly chosen places, and variations from
the measure plane may be 10 mm at most in any
direction.

Measurement and Payment

Payment shall be made per m* of an actually prepared,
compacted sub-base layer, as approved by the Engineer.
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6.3. Hocehn cnoj on npobmenor xamena 0/31,5 6.3.
MM LIEMEHTOM CTabHIM30BaHOT

6.3.1. Onwucu umhb 6.3.1.

IMosnumja obyxsara nabaBKy Matepujana, Mellarme,
JIOBOIKEHE, pasacTHpawe, HaOujatbe W HeroBame cioja y
MPOjEeKTOBAHO] NeO/BHHH, CXOIHO 3aXTEBHMA OBHX YCI0Ba
u npojexra. Hocehn cnoj on ueMeHTOM cTabHIH30BAHOT
marepujaia yrpahyje ce hHHHIIEpHMa ¥ NYHO] ITHPHHH 1
neO/BHHM CII0ja M YHME ce OCTBapYje NPABHIIAH BUCHHCKH
NOMNoKAj Coja U NPeaxoaHa 30ujeHocT Heror. Marepujan
3a yrpajilby ce MPOH3BOAH HA LEHTPATHHM NOCTPOjebHMA
ca ayTOMAaTCcKOM KOHTPOIOM MO3Hpama CBHX OCHOBHMX
Marepujana.

6.3.2.  OCHOBHH MaTepujanu 6.3.2.

OCHOBHH MatepHjamu cy:

= JlpoO/beHH KaMeHH arperar

— [loptnana uemeHT, KBanHTETa AC(HUHHCAHOr Npema
CPIIC B.L11.011, onuocno CPIIC B.L[1.012

— I'paheenHcka posa
— 3awrtvTa M3BENEHOT ClOja ca  MOMYCTAaOHMITHOM

ourymenckom emymujom (TIE) nedunucana mno
CPIIC ¥Y.M3.020.

OpujeHTaUMOHH TNpOLEHAT [OJATKA 3a W3pagy Hoceher

Sub-base Layer Made of Crushed Stone 0/31.5
mm, Cement Stabilized

Description and Objective

This item includes the procurement of material, mixing,
haulage, spreading, compaction, and curing of a layer of
designed thickness, according to requirements of these
Specifications and the design. The sub-base layer made of
cement-stabilized material shall be placed using finishers
in its full width and thickness, thereby achieving a proper
height of the layer and its preliminary compaction, The
material to be placed shall be produced in central plants
with automatically controlled batching of all basic
materials.

Basic Materials

The basic materials are:

—  Crushed rock aggregate

— Portland cement, grade as defined in SRPS B.C1.011
and/or SRPS B.C1.012

- Construction-grade water

—  Protection of a constructed layer with a semi-stable
bituminous emulsion (PE) defined as per SRPS
U.M3.020.

An approximate percentage of materials to be added for

cnoja je: the construction of sub-base is:

—  noprnanm uemeHT [IL125. ... 3-6% — Portland cement PC 25 ... 3-6%

= U BOJA oo 5-7% =7 INNBIRE . coscsna s v s s 38 T D
I'panynomempujcrxu cacmas Granulometric Composition

I'panHynoMeTpHjCcKH  cacTaB  MHHEpATHE  MellaBHHE
ojapehen je nmpojekroM W Mopa ce€ HanasuTH caeachem
TPaHHYHOM NOAPYY]y 3a TUN A 1 Tin b:

The granulometric composition of mineral mix is
specified in the design and shall be within the following
limit range for the types A and B:

ITpouenar nponaza, % / Percentage passing through, %
Otrop cHTa, MM / Sieve size, mm
Tun A / Type A | Tunb / Type B
f— S —
0.1 3-25 0-12
0.2 7-32 ‘2-18
0.5 12-45 5-27
1 17-57 8-36
2 24-70 14-47
4 32-84 21-60
8 44-100 33-73
16 60 49-90
315 100 75-100
50 100
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Puzuuro MeXaHUYKA CBOJCMEa KamMeHa

- O61MK 3pHa, yaeo 3pHa

HenosroseHOr obauka (3:1) Mmakc 40%
- ¥nnjame Boge (CPIIC B.B8.031) makc 1,6%
- TpowHa 3pHa Makc 7%
- OrnopHocT Ha Xabarbe 1Mo

metoan Jloc Anfjenec Mmakc 40%
- OtnopuocT Ha cMp3asakke Na2S04

I'ybutak Mace HAKOH 5 LMKITyca makc 12%
- Canpxaj MyJbeBHTO-TTHHOBUTHX

H OPraHCKHUX YeCTHLA. Makc 2%

Onmumanna e1aza u MAKCUMAanna cyea 3anpeMuHckd maca ca
dodamkom gezuea

6.3.3.1.

VY3opak apofubeHOr KaMeHOr arperata Y3 J0/aTak
NpHOMMAKHO O4YEKMBAHE KOJMMYMHE Be3uBa 30Mja ce
eHeprujoM MoaudgukosaHor IMpourop-osor onuta (2,66
MNMJM3). Pesynrar ucnuTHRama je onTHManHa Biara,
OIHOCHO OHA KOJIOMMHA BOJE Y Y30pKY Koja omoryhaea
Max 30jeHocT cra0MiM3OBaHe MEMIABHHE 33 Jaty
eneprujy. Crabuin3oBaHa MelwlasMHa o1 ApoOibeHOr
KaMeHOr arperata yrpafyje ce Yy HOCHBH CI0j NpH
ontumanHoj Brasu ysefianoj 3a 1%. MaxcumanHa cysa
3anpeMuHcka Maca JoOujeHa no  MOAM(HKOBAHOM
[IpokTOpOBOM OMMTY KOPHCTH CE€ Kao llapameTrap npu
onpefjuBamy cTencHa 36ujeHocTH yrpalieHor Matepujana.

3axTeBH KBaIMTETa 3a NPUMEHEHE MaTepHjana

3axTeR KBANMTETA 3a UEMEHT

Kao sesuso ynoTpetibaBa ce YHCTH MOPTAAH/ LIEMEHT ca
JOJATKOM MylLonaHa Wiad 3rype knace 25, 35 wum 45,
Ynotpeb/benu uemeHTH Mopajy jga oarosapajy CPII
CTaHaapauMa H TO:

CPIIC B.I1.011 — TlopTnana ueMeHT, NOPTIAH LEMEHT
ca J0JauuMa, METATYPIIKH LEMEHT,

NYLOJAHCKH  LEMEHT, KOMIO3HTHH
LEMEHT

CPIIC B.111.012 — lemenTtn. Hauun NaKoBaHa,
HCMOpYKE, CMEWTaja ¥  y3uMama
y3opaka

Ha ceuM y3opuuMa BesuBa ucnuTyjy ce cnesacha

CBOjCTBA;
®  CTAHAapAHA KOHCHCTEHIM]jA,
®  BpEMe BE3HBaba,

- ﬂOCTOjaHGCT 3anpeMHHe,

Physical and Mechanical Properties of Stone

- Grain shape, proportion of unfavourably

shaped grain (3:1) max 40%
- Water absorption (SRPS B.B8.031) max 1.6%
- Friable grain max 7%
- Resistance to wear, Los Angeles method max 40%
- Frost resistance, Na2S04

Mass loss after 5 cycles max 12%
- Content of muddy-clayey and
organic particles max 2%

Optimum Moisture and Maximum Dry Bulk Density with Added

Binder

6.3.3.

6.3.3.1.

A sample of crushed stone aggregate with the addition of
an approximately expected amount of binder shall be
compacted with energy for the Modified Proctor Test
(2.66 MNm/m?). The test result is optimum moisture,
and/or the amount of water in the sample that enables a
maximum compaction of the stabilized mix for the given
energy. The stabilized mix of crushed stone aggregate
shall be embedded into the sub-base layer at optimum
moisture increased by 1%. A maximum dry bulk density
obtained according to the Modified Proctor Test is used
as a parameter when determining the degree of
compaction of embedded material.

Quality Requirements for Used Materials

Quality Requirements for Cement

Pure Portland cement is used as binder. with the addition
of pozzolan or slag class 25, 35, and 45. Used cements
shall be in compliance with SRP Standards, as follows:

SRPS B.C1.011 — Portland cement, Portland cement
with additives, metallurgical cement,
pozzolanic cement, composite cement

SRPS B.C1.012 - Cements. Method of packaging,

delivery, storage, and sampling.

All binder samples are tested for the following properties:

e  Standard consistency
*  Time of setting

*  Soundness
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6.3.3.3. 3axtes

L OCTaTaK Ha CHTY,

e yppcroha Ha NpMTHCaK (3a LEMEHT knace 25 u 35
HakoH 7 v 28 nana, a 3a ueMeHT Kkace 45 HakoH 3
28 naua).

6.3.3.2. 3axrer KBANMTETA 3a BOOY

VnorpebibaBa ce Boaa Koja MCIyH-aBa ciejiehe yeose:

e naje pH Bpennoct Beha on 6

e aje yaeo cyndara (SOz) mamu o 2700 mr/n sone

*  naje yaeo xuopuaa (Cl) mawn oa 300 mr/n Boze

® 1a je MOKa3aTe/b OPraHCKHX MaTepHja M3paweH Kao
yTpowak Kaiujym nepmanradata (KMnQOs) no
METOIM OKcHaauuje Mamu o1 200 Mr/n sone

e  a je YKYNHAa KOMHYHHA COJIH, M3PaKEHAa Kao CyBH
ocrarak, mawa ox 5000 mr/n poge. IuTka Boja UM
BOJAa W3 BOJOBOJA MOMKE c€ yrmoTpeOuTH 0e3
HCIIHTHRAH-A

KBAHUTETA 3a
MEIIABHHY

LEMEHTOM  CTaDMIM30BaHY

Ha uemenrom cTabHnM3oBaHO] MEIIABHHH MCNHTYjY ce
cneneha crojcTBa;

® ojpehuBame jegHOAKCHjaNHE - NPHTHCHE uspcTohe
npema CPIIC ¥.B1.030

®  WCIUTHBAKLE OTNOPHOCTH LIEMEHTOM CTabHIN30BAHOT
Tna Ha mpas npema CPIIC ¥ E1.050

Mewmasnna Mopa na 3a10BosbH clenehe saxTese:

e Sieve residue

e (Compressive strength (for cement classes 25 and 35
after 7 and 28 days, and for cement class 45 after 3
and 28 days).

6.3.3.2. Quality Requirements for Water

Water that meets the following requirements shall be
used:

e  pH higher than 6

e The content of sulphates (SOs) lower than 2700 mg
per 11 of water

e  The content of chlorides (CI) lower than 300 mg per
1 1 of water

e The indicator of organic matter expressed as
consumption of potassium permanganate (KMnQy)
using the method of oxidation is lower than 200 mg
per 1 1 of water

e Total salt content, expressed as dry residue, is lower
than 5000 mg per 1 | of water. Drinking water or
water from the mains can be used without testing.

6.3.3.3. Quality Requirements for Cement-Stabilized Mix

Cement-stabilized mix is tested for
properties:

the following

e Determination of uniaxial — compressive strength
according to SRPS U.B1.030

» Testing of cement-stabilized soil for frost resistance
according to SRPS U.B1.050

The mix shall meet the following requirements:

[putiena usperoha crabunusopane Memapnue (MN/m®)
= e = : 3
Crioj Layer Compressive strength of stabilized m :I;; (M'Nf‘mf) <
nocne 7 pnaxa / after 7 days floolle R
28 days
Hocehu cnoj konorosxe Pavement structure sub-
KOHCTPYKLMjE 3a base for motorways and
AyTOMYTERE H BPJIO TEIIKO very heavy traffic load 20-55 I0-6.0
caobpahajxo ontepeherse
Hocehu cnoj konoeo3He Pavement structure sub-
KOHCTPYKLHM]E 32 TEWIKO 1 base for heavy and medium 15-55 25-6.0
cpeame caobpahajHo traffic load a5 SOl
ontepehetse

ORK 3aXTEBM Ce OJHOCE HA LieMeHTe Kiuace 25, 35 u 45
(CPIIC B.LI1.011).

These requirements apply to cement classes 25, 35, and
45 (SRPS B.C1.011).
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6.3.4.

LlemenTom cTabunm3oraHa MelaBMHA, OCHM OCHM
HABEJEHHX NPHTHCHHX uBpcToha Mopa OMTH OTTHOpHA M
Ha cmp3asame. MHaekc cMamema npuTHCHe HBpcTohe
npema CPITIC Y.E1.050 moke Guti mun 80%.

JlokymeHTalMja 32 u3pady NPeTXOHOT cacTapa

Y cknamy ca Taukom 5.3, OJHOCHO CIPOBEIEHOM
KOHTPOJIOM KBA/IMTETA KAMEHOI arperara, LeMEHTa, BOJe
W MCIUIABMHE THX MarepHjasa H3Jaje ce MNPEeTXOAHH
cactae 3a wu3pagy Hocehlier c¢ioja on  LEMEHTOM
crabunusoBaHor kameHor arperata. [IpeTXOJHH CacTas
CHIYKH Kao 1abopaTopHjcKH N0Ka3 Ja je ca 0A00peHuM
MaTepHjaiiMa M MPOjeKTOBAHMM cacTaroM  Moryhe
noctHiin  KBAIMTET  MELUABHHE  MPOIMCAH  OBMM
TEXHHYKHM YCIIOBHMA,

Cacrap MelaRMHE MpeMa NPETXOIHOM CACTABY MOpa
OMTH TakaB 1a TOKOM MpPOH3BO/HBE Matha OACTYNama
KBAIMTETA M Yylena cacTaBHUX Mmartepujana Hehe OuTHO
YTHLATH Ha (H3MUKO-MEXaHHYKA CBOjCTBA MEIIABHHE,

[TpeTxoaHum cactasom oapehyjy ce:

®  rpaHyNOMETPHjCKH CACTAB OCHOBHOT
KaMEHOT arperara,

HEBE3aHor

e  yJIEO OCHOBHOI HEBE3AHOI KAMEHOT Arperara,
®  yIeo Be3uBa (LIEMEHTa),
e yJeo Boje,

b onTHManHa Bioara M Max Ccysa 3anpeMHMHCKa Maca
MCLIABHHE,

®  NpUTHCHA YBpcTORa MelaBuHe HakoH 7 1 28 naHa u

L OTMOPHOCT MEIIABHHE HA CMP3aBaLe H OIMpP3aBarke.

Cpa wHcnuTHBaWma mnoTpe0HA 3a W3pady MpPeTXOIHOr
cacrasa oOasbajy ce npema CPIIC Y.E9.024, a
pe3yNTaTH MCMUTHBAKA [NPUKA3Y]y ©€ ¥ H3BEWTajy
(NpeTXoAHN cacTaR 3a M3pajy MeINaBWHE 3a LEMEHTHY
crabunusaumjy). Axo aohe a0 OMTHe MpomeHe cBoOjcTBa
Ouno Kojer o5l cacTaBHMX MarepHjana WM JoKauuje
HANA3UIITA OCHOBHOI HEBE3AaHOT KAMEHOT arperara, kKao
npou3eofaua Be3UBA, MOPA C€ MPHCTYNMTH U3PAaH HOBOT
MPETXOMHOT CacTaBa.

H3pohau je nyxan na npe noderka u3gohersa oBor cioja,
obe30enn Ham30pHOM OpraHy Ha ojoOpere CBe aTecTte
MPOjEKTOBAHMX KOMIOHEHTATHMX MaTepHjaia H cacTas
mewaeuHe o osnamhene naboparopuje .

6.3.4.

A cement-stabilized mix, aside from the above-mentioned
compressive strength, shall also be frost resistant. The
compressive strength reduction index according to SRPS
U.B1.050 may be at least 80%.

Documents for Preparation of Preliminary Mix Design

In accordance with Sub-Section 5.3, and/or conducted
quality control of rock aggregate, cement, water, and mix
of these materials, a preliminary mix design is issued for
the construction of sub-base from cement-stabilized rock
aggregate. The preliminary mix design serves as
laboratory proof that, with approved materials and
designed mix composition, it is possible to achieve the
quality of mix as set in these Technical Specifications.

The preparation of mix according to the preliminary mix
design shall be such that any minor wvariations in the
quality and proportion of component materials during
production do not have a considerable effect on physical
and mechanical properties of the mix.

The preliminary mix design determines:

e The granulometric composition of basic, non-bound,
rock aggregate,

e  The proportion of basic, non-bound, rock aggregate,
e The proportion of a binder (cement),
e  The proportion of water,

e An optimum moisture content and a maximum dry
bulk density of the mix,

e  The compressive strength of mix after 7 and 28 days,
and

e The resistance of mix to frost and thaw.

All tests necessary for the preparation of a preliminary
mix design shall be conducted according to SRPS
U.E9.024, and the test results shall be shown in a report
(preliminary design for the preparation of a cement
stabilization mix). In case of any crucial change in the
properties of any of component materials, the location of
a borrow pit for basic, non-bound, rock aggregate, or the
producer of a binder, a new preliminary mix design shall
be prepared.

Before starting to construct this layer, the Contractor shall
provide from the authorized laboratory all compliance
certificates for designed component materials and the mix
design for the approval of the Engineer.
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6.3.5.

[TpousBo/ma H yrpauma

IMpumeHnTH  TEXHONOTHjy wM3page crabuiusaupje y
UeHTpanHoM nocrpojewsy. [Torpebue dase uspane cy:

- MeIIamke OCHOBHOI MATEpHjana ca BE3HBOM M BOAOM
¥ CTAUHMOHHPAHOM MOCTPOjerY

—  TpPaHCMOPTOBAHE oapehene MeLIaBHHE Ha
NPHNPEMIbEHY NOANOTY U pa3acTHparLe

— caOujame pazacTpre MelaBHHe
- 3aspiiHa oOpazna ctabunu3oBaHor crnoja

—  3AlITHTA ¥ HErOBae H3BEICHE KOHCTPYKIH]E.

3a meluame Ha LIEHTPATIHOM MECTY 3aXTeBajy ce OeToHCcKe
memanuue  OYHKepCKOr MM KOHTHHYAIHOT — THIA.
[parehe wuHcTanauMje W onpeMa 3a MaHHIYIALM]Y
OCHOBHHM MATEPH)aloOM M MPELM3HO JIO3UPae LIeMEHTa
u Boje obesbeljyje ce y cactaBy CTalMOHMpaHOr
noctpojetsa.  KonHMuWHe Matepujana, Be3MBa H  BOJE
JO3MpAjy e y TeAUHCKHM NpornopumMjama, MuHuManHo
BpeMe Mellama je oko 30 ceKyHIH nocie YHOIIEHma CBHX
KOMMNOHEHTANHHX Matepvjana y Mmewmanuuy. M3amewanu
Marepujan ce palactupe oarosapajyhum pasactupaunma
WK caBpeMeHHM (unHmepuMa. Hapyuusame Ha romune
H HAKHAOHO pasacTHpame HHje 03Bo/beHO. Chexka
MEIIAaBHHA Ce pa3acTHpe M0 LEN0j IMHPHHH OJjeIHOM
nomoRny jeJHOr MK BHILE pa3acTUpaya.

Cabujame cTabHIH30BaHKUX CI0jeBa

Henocpenwo  makon  nodujama  3anosossasajyhe
MelIaBHHE Ca ONMTHMIIAHMM CTalbeM BIAKHOCTH Tpeba je
JIOBECTH Y 3aXTEBAHO CTame 30MjeHOCTH, JI0 CTENeHa Koje
omropapa  98% on makcuminase nafopatopHjcke
30HjeHOCTH no MoAHGHIHpaHOM OOCTYTIKY.
Crabunusauuona maca ce caduja BHOpO BablMMa M
BA/LUMMA € TYMEHHM TOYKOBMMA, nOceOHO WIH Y
xkomOuHaupjn. Cnoj Tpefa jefHONHMKO M NAKBUBO
30MjaTH NMPEKO Lese NOBPILHHE.

Pan ua 30ujamy Mopa ce Tako OpraHM3oBaTH 1a ce
n3berny y3myxHu TparoBd. [Ipunukom cabujama, maca
MOpa MMarH MorofHy BnamHocT. [lojpydje BIaKHOCTH
H3HOCH:

W= Wopt + 2%

rae je:

W - panHa BNaKHOCT NpH 30Hjamy

Wopt - onTHMaIHa BIQKHOCT MPEMa paaHOM CacTaBy

Bpeme on memama Mace 3a M3paly crabuiusaumje mo
3appLIHOr 30Hjama Moxe OUTH Hajeuiue 2 cara.

6.3.5.

Production and Placement

The stabilization technology shall be prepared in the
central plant. Necessary production phases are:

— Mixing of the basic material with a binder and water
in a stationary plant

— Transport of the determined mix to a prepared
substrate, and its spreading

- Compaction of the spread mix
—  Finish treatment of the stabilized layer

—  Protection and curing of the completed structure.

For mixing in a central place, bunker or continuous
concrete mixers are required, Related installations and
equipment for handling the basic material and for precise
batching of cement and water shall be provided within the
stationary plant. The quantities of materials, binder and
water shall be batched by their weight proportions. A
minimum mixing time is about 30 seconds after feeding
all component materials into the mixer. Mixed material is
spread with appropriate spreaders or modern finishers.
Dumping mixed material on piles and subsequent
spreading are not allowed. A fresh mix shall be spread in
full width at once, with one or more spreaders.

Compaction of Stabilized Layers

Immediately after obtaining a satisfactory mix with
optimum moisture, it should also be compacted to a
required degree that corresponds to 98% of a maximum
laboratory compaction for the modified procedure. The
stabilizing mass is compacted with vibro rollers and
rollers with rubber wheels, separately or combined. The
layer shall be compacted uniformly and carefully over its
entire surface.

The compaction work shall be organized in such a way to
avoid any longitudinal trails. During compaction, the
mass shall have suitable moisture content. The range of
moisture content is:

W = Wopt + 2%

where:

W — working moisture during compaction

Wopt — optimum moisture according to working mix

design.

The time from mixing the stabilization mass to its final
compaction shall be 2 hours at most.
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6.3.7.

6.3.8.

3appmna obpana

Jlo3BosbaBa ce npHMeHa BHLUE HAuMHa 3aBpiuHe ofpame
u3pesieHe  craduiauzauMje, WITO  3aBMCH 01 BpCTe
NPUMELEHE MEXaHW3alUMje, TpajIMIIHMX YcioBa M
KapakTepHCTHKA OCHOBHOr Matepujana. HesaBucHO of
NpUMemeHnx  Metoga y  obesbehemy  kBanuTeTa
MOBPIIMHE, 3aXTEBH KOJM C€ MOpPAajy MCIYHMTH CY
MOCTH3AE 3aXTeBaHe 30MjEHOCTH M EIHMHHALMC CBHX
Tparopa o1  KoMmnaktupajyhe — Mmexanmsaumje Ha
crabunuiorado) noepwvid. OHa Tpeba na Oyae paBHa,
30ujena, He3z n300UHHA W MYKOTHHA.

H3pana paanmx cnojesa

[Mo saBpmeTKy AHEBHOr y4MHKA cTa0MIM3aLMje pamy ce
NonpeYyHa BePTHKAIHA palHa CHOJHULA, 3acelameM
MpeaxoAHO CcTa0WIM3OBaHOr choja npu kpajy. Oso ce
H3BOIM Kao MOCNE/lha Onepalnja Ha Kpajy pamaHor jaHa
HIIM Kao NpBa NOYeTKOM HApeIHOr JaHa,

3awmuma u vezoearbe uzepahenoz nocehez croja

6.3.9.

Kuwa

Henocpenno no m3panu crabunusauuje notpeGHo je oa
CE KOHCTpYKUMja 3aITUTH W CHPEYH MWCMApene WK
HArmo Cymeme MEIIaBHHE.

Hapouura naxmwa obpaha ce no Tomnom Bpemeny. Y
CBAKOM cly4ajy ciaoj Tpeba oApMkapaTH BIAKHUM
HajMamwe 7 maHa.

Cnoj ce MO¥Ke 3aIITHTHTH U TAKO J1a MY CC NMOBPIIHHA TPH
JaHa BJIAKH BOJOM, a MOC/IE TOra NONpcka OUTYMEHCKHM
cpencTeuma (OUTYMEHCKa eMymn3nja, paspelienn GuTyMeH)
Yy KOJMHYMHH noTpefHO Ja ce CTBOPH HEMmpomycHa
npeenaka obuyno 0.5 o 1,0 kr/m?, Tlo uarpaheHom cnojy
He cMe ce 7 JaHa OJBMjaTH HHKaka® caobpahiaj, HHTH ce
CME]Y PalMTH HOBM ClIOjeBH cTabuin3alMje W KOJIOBO3HE
KOHCTPYKUMje Y ciaydajy [Ja [oCTOjH ONacHoCT on
cMmp3aBama 3uMH, cTabunuzoeaHd HocehW cnoj Mopa
OMTH TpPEKPHBEH OCTAIHM  CJIOjEBHMa  KOJOBO3HE
KOHCTPYKLH]E.

Bpemencku ycnosu

V chnyuajy KMle NpM pasacTHpamy BE3HBA Y MOCTYNKY
uzpane crabuiMzaimje Ha sy mecta Tpea ogmax
NPEeKHHYTH pa3sacTHpamwe, pa3acTpTo Be3HBo HajOpie
YIPaguTH ¥ Macy, a 3appliHO MEIame H KOMIUIETHpame
CT&GHEH3&HHJE H3BECTH NO NpeCTaHKy NajaBHHa,

H3seieHO] M KOMMNIETHPAHO] LEMEHTHO] cTafuimu3aumjn
HE INTeTe JOUHHje Kumme, Y  ciay4ajy  M3pane
crabunu3aumje  y  LEHTPATHOM  MOCTPOjeY M
pazacTuparse (HHMepom Tpeda npenBHAETH 3AITHTY
pasacTpTor cioja MnacTHYHHM QoHjaMa MIM JPYIHM
NOroaHUM CpeaCcTBHMA.

6.3.7.

6.3.8.

Finishing

Several methods for finishing a completed stabilization
surface are allowed, depending on the type of employed
machines, site conditions, and characteristics of basic
material. Regardless of methods used to assure the quality
of surface, the requirements that shall be met are to
achieve required compaction, and to eliminate any trails
from compacting machines on the stabilized surface. The
surface shall be flat, compacted, and free from any
projections and cracks,

Execution of Construction Joints

After completed daily stabilization work, a transverse,
vertical, construction joint shall be executed by cutting
into the previously stabilized layer at its end. This shall be
done as the last operation at the end of work day, or as the
first operation at the beginning of the next day.

Protection and Curing of Constructed Sub-Base Layer

Rain

Immediately after completing the stabilization work, it is
necessary to protect the structure, and prevent the
evaporation or sudden drying of the mix.

Special care is required in hot weather. In any case, the
layer shall be kept wet for at least 7 days.

The layer may also be protected by watering its surface,
and then spraying it with bituminous agents (bituminous
emulsion, diluted bitumen) in the amount needed to for an
impermeable film, usually 0.5 — 1.0kg/m?, which shall be
done for three days. After the layer has been constructed,
it shall not be open to any traffic for 7 days, nor shall any
new stabilization layers and pavement structure be
constructed on it. In case of a freezing hazard in winter,
the stabilized sub-base shall be covered with other layers
of pavement structure.

Weather Conditions

In case of rain while spreading the binder during
stabilization, the spreading shall be immediately stopped
on the site, the spread binder embedded into the mass as
fast as possible, and the final mixing and completion of
the stabilization process resumed when rain stops.

Performed and completed cement stabilization is later not
affected by rain. In case of preparing stabilization in the
central plant, and spreading it with the finisher, it is
necessary to envisage protection of the spread layer with
plastic foils or other suitable means.



5o0f%

Jasuo npenysehe Ilyresn CpGuje™
TexHHYKH YCIOBH
[Mornapme 6: Jomwu Hocelin cnojeru

Public Enterprise - Roads of Serbia
Technical Specifications
Section 6: Sub-Base Layers

Xnaowo epeme

Crabunuzauja ce He cMe M3BOLHTH INPH TEMIEPATYpH
moko] oa 5°C. TloTpefHO je 3aWITMTHTH H3BelEHY
CTaOMNM3ALM]Y O/ MPHKH:CH:A TOKOM MEpHOA O cenam
AdaHa. 3alTHTA €& M3BOAM MOKPHBAMEM MOTOJHHM
3aCTOPOM,

Crabunnsaumja ce He CMe M3BOAMTH YKOJIHMKO je CINoj
HCIOJL He CMP3HYT, a crabunu3anMjcke MeIIapMHE ce He
CMEjy NPOU3BOINTH OJL CMP3HYTOI OCHOBHOI MaTepHjana.

6.3.10 KoHTpoiHa UEIUTHBaKA

Kontponna wcnuTHBama npu W3paam  crabunusaimje
OCHOBHOI Marepdjaia ca LEMEHTOM HIH  CIHYHHM
XHApayH4YHHUM Be3MBuMa o0yxBarajy:

= NpeTX0aHa HCNHTHEaa

—  KOHTPOJIHA HCIIHTHRAH:A

lpemxodna ucnumuearea OOpazymeadajy

— Obapmame  CBHX  MPETXOAHHX  MCINHTHBAA
KOMIMOHEHTAMHHX  MaTephjala W ChpaB/bame
NPEeTXOAHOT PagHOr cacTaBa Yy 1abopaTopHjcKHM
YCIIOBHMA;

— [llpeHomeme NpPeTXOJAHOr pajHOr cacraBa Ha
MEXaHM3ALUMjYy 33  u3pany  crabunuzauMje M
oapehupame noTpedHOr pagHOr cacTaBa MEIIABHHE Y
ycnoeuMa rpahera;

— OnpehuBame u ycpajame TeXHONOrWje H3paje Ha
NpotHO] ACOHMULIH.

— llognomemwe pesynrara CBHMX  MCIMTHBAKA U
npeanora  TEXHONOTHje HAA30PHOM OpraHy Ha
onobpewe

lNpexowewe pesynTata NPETXOAHOr pajJHOr  CacTapa Ha
MEXaHH3ALM]y IPALMIHIUTA.

[IpunukoM npeHoEmka pe3ynTaTa NPeTXOAHOr PaaHOr
CacTapa HA MEXaHM3alUH]y FPaaMIHINTA YCTAHOBBABA]Y Ce
Ta4YHW  TEKHHCKH  OJHOCH  J03Mpama  MOjeIHHHMX
KOMMOHEHTHX Matepujana. Ko osor ce ysuma y o63up u
noctojefia BARKHOCT OCHOBHOT MaTepHjaia ca Kojum ce
paiM Ha T4 HAYMH INTO CC JOJ3je caMo pasjikka
KOJIMYMMHE BOJE Koja je moTpeOHa na OW ce MemaBHHA
HalA Y NPONHCAHMM IPAHHLIAMA BIAKHOCTH.

M3 npofue npousBomme y3uMajy ce Y30pUH CBexke
MEllauBHEe Ha Kojuma ce o0aB/bajy HCMHTHBAaHKA ca
UMEEM 12 Ce  MOTBpAE  3aXTeRaHa  CBOjCTRA
crabunuzaumje. Menuryje ce HajMame TP y30pKa
MELABHHE TAKO IITO MM CE KOHTPOHINE:

—  TpaHyJOMETPHjCKM CACTaB

—  jelHOAKCcHjaTHA - IPUTHCHA YBpcTofia ca enpyseTama
KOj€ CE NMPEeTXOAHO Heryjy 7 JaHa y BA@KHO] KOMOPH.

Cold Weather

Stabilization shall not be carried out at temperatures
below 5°C. It is necessary to protect a stabilized layer
against freezing for a 7-day period. The protection shall
be carried out by covering the surface with a suitable
COvEr.

Stabilization shall not be carried out if the layer below it
is frozen, and stabilizing mixes shall not be produced
from frozen basic materials.

6.3.10 Control Tests

Control tests during the stabilization of the basic material
with cement or other similar hydraulic binders include:

Prior tests

—  Control tests

FPrior tests imply

- Performing all prior tests of component materials and
preparing a preliminary work mix in laboratory
conditions;

- Transferring  the preliminary work mix to
stabilization machines and determining the required
work mix composition in working conditions;

—  Determining and adopting a stabilization technology
on a test section.

—  Submitting all test results and technology proposals
to the Engineer for approval

Transferring Results of Preliminary Work Mix to Machines on

When transferring results of a preliminary work mix to
machines on the site, accurate weight ratios for batching
individual component materials shall be determined. In
this process, the current moisture of basic material used
for work shall be taken by adding only the difference in
the amount of water needed for the mix to fall within
specified moisture content limits.

Fresh mix samples are taken from trial production and
tested in order to confirm their required stabilization
properties. At least three mix samples shall be tested, by
controlling their:

- Granulometric composition

— Uniaxial — compressive strength with tubes
previously cured for 7 days in a wet chamber,
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AKO ce, TNpHIMKOM OBHX  HCIMTHBama  a00uje If these tests give the results that match with the

NoIyIapHOCT pe3yiTaTta ca nabopaTtopHjcKUM HanasuMa,
MOJKE CE MPHCTYIHTH M3paau cTabunn3aumje 3aBMCHO O
o00pera HaI30PHOT OpraHa.

Y cnyyajy jga ceé OBakBa CarjlaCHOCT HE TNOCTHIHE
obaB/bajy ce, npe 3anoudibama pana noTpedHa
JOTEPHBAKSA,

Obasesa je mspoljaua crabunmsauuje, Ja TOKOM paja Ha
rPaIUIHINTY CTATHO OJIPAARA YCBOJEHH PAIHH CACTAR,

Odpehusarbe mexnonozuje pada na HpobHol deonuu

[Npofna neonmnnua Tpeba ma UMa MNOBPINMHY O] HAjMaHhE
600 M [Tocturnyra 36mjeHoct ce yTBpljyje Ha cBexe
yrpafjeHoM clojy, Npe Be3WBaka, HA HAjMAmE YSTHPH
MECTa 33 CRaKy nojeuHy dasy pana.

Ha OBMM MECTHMa KOHTPOJIMIUE C& H TPaHYIOMETPH|CKH
cactas. Ha Hajmaike IBa MecTa HCTHTYjE ce, Ha y30pLMMa
u3palieHuM o7 CBeXKe Mace M jeaHoakcHjanHe uBpcrohe,
NOC/e MNPONHCAHOT HEroBawa o1 7 JaHAa Y BIAXKHOM
npocTopy.

VKOJIMKO MCIMTHBAKA MOKA3Y]y Aa MOCTHIHYT KBATHTET
ojaropapa oOHOM  JloOMjeHOM Yy nabopaTtopHjcKuM
YCJIOBMMA, pajl ce MOXKe HACTaBMTH, Y MPOTHBHOM pal ce
NnpeKuaa.

Konmpoana ucnumusarsa

Opa uWcnuTHBamba moapasyMeBajy chelelin MHHHMYM
HCMUTHBAKA NPUIMKOM rpaliema Koja obarma MH3poljau
Kao /1o ceor nporpama obezdeljuparma keanurera:

— creneHa 30MjeHocTH (Y OAHOCY Ha MOAMGHUMpaH
[TpoxkTopoB noctynak) ceexe yrpafjeHor cnoja nHa
cpakux 500 m%;

—~  IPaHyJIOMETPHjCKOT cacTaBa MHHEPATHE MeEllaBHHE
Ha crakux 300 M%;

— OCHOBHMX mapamerapa koju ouapelyjy Ksanuter
Be3uBa, Ha cBakux 100 T Be3uBa;

— nputHcHe uBpcTohe Ha aenpyserama u3rpaljeHuM 3
CBEXE MelaBuHe Ha cBakux 1000 M2 u3rpahenor
cnoja;

— CTAIHA KOHTPONA PaBHOCTH, TAYHOCTH npoduna u
nebmbune yrpalieHor cfoja Ha CBAKOM TONPEMHOM
npoduny.

laboratory findings, stabilization may be performed
subject to the approval of the Engineer.

If this compliance is not achieved, necessary adjustments
shall be performed before starting the work.

The contractor engaged for stabilization work shall
constantly maintain the adopted work mix throughout his
work on the site.

Determination of Work Technology on Test Section

A test section should have an area of at least 600 m®.
Compaction achieved shall be determined on a freshly
embedded layer, before setting, on at least four places for
each particular work stage. .

The granulometric composition shall be checked on these
places. On at least two places testing is performed on
samples prepared from a fresh mass and of uniaxial
strength, after specified curing for 7 days in a wet space.

If tests show that the achieved quality matches the one
obtained in laboratory conditions, the work may be
resumed; otherwise, the work shall be stopped.

Control Tests

These tests imply the following minimum testing
performed during the work executed by the Contractor as
a part of his quality assurance programme:

—  The degree of compaction (for the Modified Proctor
Procedure) of a freshly embedded layer, at every 500
m?;

— The granulometric composition of mineral mix at
every 300 m%;

—  Basic parameters that define the quality of binder, for
every 100 t of binder;

—  Compressive strength on tubes made of a fresh mix,
at every 1000 m® of a completed layer;

— Constant control of evenness, profile accuracy, and
thickness of the completed layer at every cross-
section.
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3axmesu xofe yepahenu cnoj cmabunuzayuje mopa da ucnyHu

VYrpahenn cnoj crabMaM3oRaHe MEWIABHHE Mopa ja
33J0BOBH c.ne.uehe 3AXTCBE!

—  MOCTHTHYTH CTerneH 30HjeHOCTH Mopa OMTH HajMame
98%:

—  PABHOCT MEPEHA JIETBOM JYKHHE 01 4 M UIH, APYTUM
MOroINMM anapaToM Mopa OuTH y rpaHuuama on =15
MM;

— oacrynamwe NeG/bHHE M3BENEHOr Clloja He cMe OuUTH
pehia og £15 MM

crabunusanuja
XOMOTCHOCT ¥

MOpa Ja ucKasyje
Noraeny  OCTBApeHe

— wrpaljeHa
notpedHy
30HjeHOCTH.

Hocefin cnoj on crabunuioBaHor T/a - MaTepHjaia Moxe

Ce CMATpaTH XOMOTEHHM aKo je KOoe(HLIHjCHT BapHjalmje

KV jene cepuje mepersa 30HMjeHOCTH M3BEACHOT Cloja

cTabunu3anmje:

KV <3%

Koeduuujent papujanuje uapauyHaega ce odpasumuma:

o ' 1 & iy
KV ==, = |— =
= o n—lé (x;=x)

Xj - PE3ynTaTH Meperba 30MjEHOCTH Ha JIMLY MecTa

TJIe Cy:

X - aPHTMETHYKE CPEIMHE CBHX Mepeiba 30MjeHOCTH Ha
HCTIMTHBAHOM noTe3y usrpahene cradbunusauuje

n - Opoj Mepewma 30MjEHOCTH HAa HCTIMTHBAHOM MOTE3y
crabunuzanuje

o- CTaHJap/iHa JeBHjalurja

6.3.11 Ob6pauyH panosa

Mepere:
Mepemwe y KyGHuM MeTapuma (M) €rnoja m3BeIeHOr,
H3MEPEHOT W O0J00pEHOT Ha rpaaMMINTY M [ocne
HCIIMTHBAA O/ CTPAHE HA30PHOT OpraHa.

Inaharee:

Konuuuna, ozapehena Ha rope onumcan naumu, Ouhie
nnafieHa no jeJIMHUYHO] YrOBOPEHO] LEHH MO jeqMHHIIA
Mepe, 1 0BO nnafame NPEACTaB/ba YKYNHY KOMIEH3aumjy
3a caB pai, onpemy, opylle M cBe ocTano notpefHo 3a
u3poherwe panopa MpPETXOAHO OMNHMCAHMX Yy OBOM
NnornaeLy.

Requirements To Be Met for Stabilization Layer

6.3.11

An embedded layer of stabilizing mix shall meet the
following requirements:

— The achieved degree of compaction shall be at least
980/:1;

— Evenness measured with a 4 m long levelling staff, or
another suitable apparatus, shall fall within the range
of £15 mm;

— Any variation in the thickness of placed layer shall
not exceed £15 mm;

— Completed stabilization shall show
homogeneity in achieved compaction.

necessary

The sub-base made of stabilized soil — material can be
considered homogeneous, if the coefficient of variation
KV in one series of compactions measurements
conducted on the stabilized layer is:

KV <3%

The coefficient of variation shall be calculated applying
the formulae:

o I &
k=2, o= ]—Y (x-3)
% n_1§ % =3)

X; — the results of compaction measurements on site

where:

x — the arithmetic mean of all compaction measurements
on the tested stabilized section

n — the number of compaction measurements on the tested
stabilized section

o- standard deviation

Calculation of Works

Measurement:

Measurement in cubic metres (m’) of the layer completed,
measured, and approved on the site and after testing by
the Engineer.

Payment:

The quantity of works, as specified in the above-
described way, shall be paid at the contracted unit price,
and this payment shall make full compensation for all
works, equipment, tools, and everything else needed for
the execution of works as previously described in this
Section.
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7.1.1.

7.4 8 g

7.1.1.2.

HWBuyHe Tpake,
€NeMEHTH

HBHYBALM H MOHTaXHH

HBnune Tpake H HBHYHALH

Onuc

Opo nornaeke oOyXeaTa M3paay, OJHOCHO HaDaBKy M
Nonarame:

e OeTOHCKMX MIM  acanTHUX MBHYHMX Tpaka y3
acanTHy MM OETOHCKM KONOBO3, JAMMEH3HMja IO
NpOJEKTY;

e p3aurHyTHX OeToHCKMX MM achanTHUX HBHYHAKA
KO OIMapalMiuTa ¥  NapKUpaTMITa, AMMEH3Mja
npema npojexTy;

e OETOHCKMX MM achalTHMX M3IAHIHYTHX HBHYHAKA
KOJ BMCOKHMX Hacuna, AMMeH3Wja Mo MnpojekTy, ca
3aKOLIGHOM MBMIOM, ca YK/bY4YereM noTpebHor
Py4HOr HCKONa, OABO30M CYBHIIHOI Mamepujana H
OeToHHpameM MOMNOTE, CBE MpeMa jeTakuma W3
npojexra.

TexHonoruja M3BpIICH:A

Ilpe m3pane uBHuHMX Tpaka Hocelin €10j Mopa na Oyne
30MjeH M Ja ra je NPeTXoNHO MCIHTa0 M NPHMIBHO
HA/I30PHH OpraH.

HBuuHE Tpake W HMBHUBALUM MOpajy C€ paiMTH npe
acthantHux cnojepa. Kon OeToHCKMX KONOBO3a MBHYHE
GeToHCKe Tpake H3BeCTH Ha cieaehn HaunH;

e [lompeune cnojHMLE IIMPHHE 8 MM M3BECTH Kao
NPUTHCHYTE Ha pacTojawy o 3.00 m1;

o Jlowe ACNOBE CNOjHHULE HCTYHUTH MECKOM KpynHohe
spua on (0 o 3 MM, a HBHXOBE TODHE MEN0OBE
HCIYHHTH ~ MacoM  3a  3aidBame  CrojHHUA.
Henywapawy cnojHHLA NPUCTYNMTH TEK OHJA Kaja
OETOH OuBpCHE, a crojHMlEe Oyly CYBE M 3HI0BH
cnojuuue oummfienn. YKonmuko ce maca cnenm,
MOpajy Ce 0AMAX [OMYHABATH.

Kopa acdanTuux konoso3a OeTOHCKE MBHYHE TPaKe, a Koj
Oeroncknux M achanTHHUX KOI0BO3a OETOHCKE MBHYH-AKE
M3BECTH MOHONIMTHO C MPHUTHCHYTHM CIIOjHMIIAMA, C THM
ja ce Ha cpaka 3.0 M mocTaBM Tep-namup. YKOJIHKO ce
OBH pPajoBH M3BOJAE MO KaMIajaMa ¢ M[PHUTHCHYTHM
CTOJHHLIAMA, OHIA C€ KOI WBMYHHMX Tpaka u3mehy
KAMIaja MocTaB/ba TEP-NANMP, a KOJ HBHYHaKa OETOH
jenHe kammage cnobojHO Hanexke Ha OeToH apyre
KaMnane.

HBuuHe Tpake paguTH y [Ba Coja, OJHOCHO Y jelHOM
CNOjy. 4 Yy CBEMY MpeMa NpojeKTy H YNYTCTBY HAJ30pHOT
oprasa,

Tl

Tl

7.1.1.1.

T1.1.2,

Edge strips, kerbs, and prefabricated elements

Edge strips and kerbs
Description

This section includes the construction, i.e. procurement
and placement of:

e  Concrete or asphalt edge strips adjacent to asphalt or
concrete pavement, dimensions as per the design;

e Raised concrete or asphalt kerbs at rest and parking
areas, dimensions as per the design;

¢ Raised concrete or asphalt kerbs at high
embankments, dimensions as per the design, sloped,
including necessary hand excavation, haulage of
surplus material, and concrete bedding, all according
to details from the design.

Work Technology

Before constructing edge strips, the sub-base shall be
compacted well, and previously tested and accepted by
the Engineer.

Edge strips and kerbs shall be constructed before asphalt
layers. For concrete pavements, concrete edge strips shall
be constructed in the following way:

e Transverse joints, 8 mm wide, shall be performed as
contraction joints at 3.00 m1 spacing;

e  The lower part of each joint shall be filled with sand,
grain size 0-3 mm, and its upper part with a joint
sealing compound. Joints shall be sealed only when
concrete sets, and joints are dry, with their sides
cleaned. If the compound sinks, joints shall be re-
sealed immediately.

Concrete edge strips for asphalt pavements, and concrete
kerbs for concrete and asphalt pavements, shall be
constructed as monolithic with contraction joints, while
placing tar paper at every 3.0 m. If these works are
executed by segments with compaction joints, then for
edge strips, tar paper is placed between two segments, and
for kerbs, concrete for one segment shall lean freely on
concrete for another segment.

Edge strips shall be constructed in two layers, and/or in a
single layer, in full accordance with the design and the
Engineer’s instructions.
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7.1.1.3.

ActantHe wuBHuUlmake Tpeba paaMTH
MAIIMHOM H 10 NoceOHO) pelenTypH.

CIICIIHj aJTHOM

beton ce yrpahyje cneumjanuum QuHHIIEpHMA 3a OBY
BpcTy pazoea. Meuune Tpake mmpune mame o 0.50 M
MOrY c€ M3BOAMTH M 0e3 chneumjanHor ¢uUHHIIEpa,
MalIMHCKUM 301jarkeM, y3 nocebuo onobpere Hag3opHOT
oprana. Mapke Getouna cy 15 unu 20 kN/M%, 3asucHo on
NPOjeKTOBAHOT pelena. AcanTHe HBMYHE Tpake M
HBHYHbaKe 00aBe3HO pajHTH CHELMJATHOM MAalIHHOM.
OBo ce 0JHOCH Ha M3pajy MBHYHAKA M MBUMHHX TpakKa
koA OETOHCKM KOJIOBO3a, JIOK ce Koo achanTHHX
KONOBO3a achanTHe MBMYHE TPake M3BOJC 3ajcAHO 3a
acharToM KOMOBO3ZHE KOHCTPYKUMje. Y npHHIMOY ce
no3sosbaBa  ynotpeba npedabpukoBaHux OeTOHCKHX
enemeHaTa 3a OETOHCKE HBHMYMAKE, IWITO MOIERNe
onobpery HamsopHOr opraHa. CBH JIeTa/bH, Kao HCKOIH,
u3paza mnomnore on OeToHa, Monaraimke HMBHYH:AKa,
(yrupame crojepa ¥ OCTaNO, H3BOJE Ce TAYHO NpeMa
OETA/LHOM HALPTY U3 NnpojekTa. BUCHHCKM M cHTYaLHOHO
Mopajy OUTH M3BECHH Y CKIAIY C MPOjEKTOM.

IIpn yrpahusamwy Mopajy OuTH CripoBelieHe cBe Mepe 3a
npaBunHO M3Boljewe paaoBa, Tj. JAa ce NpPaBHIHO
00/IMKyje HCKOI, Ja Ce MOCTE/BHIA 38 OETOHCKY MOANory
CTPY4YHO TNpHUnpem, na ce yrpahyjy HekBameHu
npedabpHKOBaHH ENEMEHTH M Jia Ce CNOjHULE W3BpLIE
CTPYYHO, TAaKO 2 je NPHOHBHBOCT GETOHA Ca HBHYHAKOM
ocurypasa. VYrpaljusath ce Mory camo HeowTelieHH
ENEMEHTH W OHM ¢ MawMMm owTtehewmuma Koja mocne
yrpafjuBawba Hche ©OuTH BuuBMBa. Tlocne mnonarama
MBUYbAKa, Tpeba mNpeay3eTH 3alUTHTHE MEpe NPOTHB
YTHLIAja BETPa, CYHLIA W Mpasa.

[Mowro ce yrpane u 3appiue cBM paloBH HBHYHake Tpeba
NOTIYHO OYMCTHTH, a e€BeHTyanHa omtehewma Ha
BUMa,KOjJa Cy Hactana y ToOKy u3Bohema ocTanmx
panoea,u3sohay je ny:kaH cam Ja MOnpasH Ha HAYHMH KOjH
fie OMTH ¥ CarnacHOCTH € HAJ30PHMM OPraHOM HMIH 1a
3aMeHM omwTefieHe JIENOBE HOBHM [Jie TO HAIOKH
HAI30PHU OPraH.

KOHT[JO.‘-']& KBAHTETA

Texyhy KOHTpONY BPIIMTH ¥ CBeMy mpema Tauku 4.5, 3a
achante M npema Ta4ky 5. 3a GETOHE OBMX TEXHUMKHX
yenosa.

Kpanurer  marepmwjana 3a  acdantHe  MBMuHbaKe
KOHTPOJMCATH Yy CBeMy npeMa Taukd 4.5, 0OBHX
TexHHYKkHX yciosa. [open texyhe koHTpone, y noroHumMa
npoussoake  3a  npedabpuxosaHe enemente Tpeba
OCHTYPaTH  KOHTPOJY KBATWTETa KOHA4HOr  paja.
Kpsanurer Oeronckux npedabpukoBaHuX HBHHHAKa
OUEHYje €€ Ha OCHOBY KBanuTeTa OETOHA, TOTOBHX
Npou3Bojia M OTMOPHOCTH NPOTHB Mpasa, y cKiagy ca
3aXTEBHMA TAYKE 5. OBMX TEXHHHKHX YCII0BA.

71.1.3;

Asphalt kerbs shall be constructed with a special
machine, and using a special mix.

Concrete shall be placed with special finishers for this
type of work. Edge strips less than 0.50 m wide may also
be constructed without a special finisher, by mechanical
compaction, with the Engineer’s special approval. Classes
of concrete are 15 or 20 kN/m?, depending on design
solutions. Asphalt edge strips and kerbs shall be
constructed using a special machine. This pertains to the
construction of kerbs and edge strips at concrete
pavement, whereas for asphalt pavement, asphalt edge
strips shall be laid down together with asphalt for the
pavement structure. In principle, it is allowed to use pre-
fabricated concrete elements for concrete kerbs subject to
approval by the Engineer.  All details, such as
excavations, concrete bedding, laying kerbs, sealing
joints, and so on, shall be performed exactly as per
detailed design drawings. Their levels and position shall
be constructed in line with the design.

When laying elements, all measures for proper execution
of works shall be taken, i.e. excavations shall be properly
shaped, subsoil for concrete bedding shall be prepared in
a professional manner, non-wetted prefabricated elements
shall be placed. and joints shall be constructed
professionally to ensure good adhesion between concrete
and kerbs. Only elements with no or minor damages.
invisible after placement, may be laid. After laying kerbs,
protective measures shall be taken against the action of
wind, sun, and frost.

After laying kerbs, and finishing all pertaining works, all
kerbs shall be cleaned completely, and any damages on
them, incurred during execution of other works, shall be
fixed by the Contractor in a way agreed with the
Engineer, or the damaged elements shall be replaced with
new ones where directed by the Engineer.

Quality Control

Regular controls shall be performed in full accordance
with Sub-Section 4.5. for asphalt, and Sub-Section 5. for
concrete from these Technical Specifications.

The quality of materials for asphalt kerbs shall be
controlled fully as indicated in Sub-Section 4.5. of these
Technical Specifications. Along with regular controls, the
final work quality control shall be ensured in plants for
pre-fabricated elements. The quality of concrete
prefabricated kerbs shall be assess based on the quality of
concrete and finished products, and their frost resistance,
in compliance with requirements set out in Sub-Section 5
of these Technical Specifications.
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7.1.1.4.

LS

T.1.2.1,

7.12.2.

T2,

TTponHCcH KOjH ce NpUMerYjy

CPTIC V.E3.020 - TexHHMYKH YCNOBM 3a H3paay
DETOHCKMX KOJIOBO3a (NMoOrfaB/be KOjeé ce€ OJQHOCH Ha
DeTOHCKE Tpake M HBHYHAKE):

CPIIC Y.M3.095 - maca 3a 3anMBam.¢ HACTaBaka Ha
KOJIOBO3WUMA.

Mepeme 1 nnahame

Konuumna wm3ppmieHor paja Mepu ce mpeMa CTBapHO
M3BPIUEHO] KOMHUMHH Y AYAKHHM METPHMa, a Y OKBMpPY
NpojeKTa U Kako To 0100pH HAI30PHH OpraH.

CeM pailoBH M3 OBOr norjias/ka oOpadyHaBajy ce Mo
JEeMMHHYHO] YrOBODEHO] LIeHH KOja YK/BYYyje MyHy
KOMMNEH3alMjy 3a HabaBKy CBUX MaTepHjana U eleMeHaTa,
TPAHCMOPT, OpHNpeMy W yrpahuBame, kao M OeToHcke
nojiore 3a acanTHe WBHYILAKE, TPAKE H OCTANO IITO je
noTpedHO 3a 3aBplIeke OBOI paja, a H3poljau Hema npasa
Z1a 3axXTeBa OHNO KakBy HaKHaY 3a 00aB/beHH pajL.

MoOHTaKHH THICKHM OETOHCKH €/IeMEHTH Ha CJ'I}'}KG'CHHM
nponasumMa

Onuc

Osa nosuumja obyxsata Ha0aBKy M [0CTaB/bame
MOHTZKHHMX  THINCKMX  DETOHCKHMX  eleMeHaTa Ha
KpajeBuMa cTyKOCHUX nposasa.

Hspana

Pan obyxsata nabaBky, TpaHcrnopt M yrpahHsare
roToBux enemenara oa Getona Mb-45, Ha moanosu on
detona MB-15 y cBemy no [eTabMMa M3 IpPOjeKTa.
[NocTap/menn eneMeHTH MOPajy HMATH IPOjeKTOBAHE KOTE
Y NOJy3KHE HATHOE.

Cas pan Mopa fa Oyje M3Be/eH NpeMa IaToM MpOjeKTy
OBHMX TEXHHYKHX YCIIOBA, YC/IOBHMA JATHM Y Tauku 4.7. u
paykehMM CTaHaapaMMa 3a OBy BPCTY pajioBa.

Mepere 1 nnahame

OfpauyH no MeTpy AYAKHOM CTBAapHO [MOCTAB/BEHHX
e/IeMEHATA, KaKo TO 0100pH HAJ30PHH OpraH.

7.1.1.4.

Tokilih:

7.1.2.1,

7.1.2.2.

7.1.23.

Applicable Regulations

SRPS U.E3.020 - Technical specifications for
construction of concrete pavement (Section on concrete
concrete lanes and kerbs);

SRPS UM3.095 — Sealing compound for joints on
pavements.

Measurement and Payment

The amount of executed works shall be measured
according to the amount of actually executed works in
metres of length, within the scope of design and as
approved by the Engineer.

All works from this Section shall be calculated at an
agreed unit price that makes a full compensation for the
procurement of all materials and elements, transport,
preparation and placement, and for concrete bedding for
asphalt kerbs, strips, and everything else needed to
complete this work, and the Contractor shall have no right
to claim any other fee for completed work.

Typical Prefabricated Concrete Elements on Service
Passageways

Description

This item includes the procurement and placement of
typical prefabricated concrete elements at the ends of
service passageways.

Work Execution

The work includes the procurement, transport, and
placement of finished elements made of concrete, class
MB-45, over MB-15 concrete bedding, in full accordance
with details from the design. Placed elements shall have
levels and longitudinal gradients as designed.

The entire work shall be executed according to the design
based on these Technical Specifications, requirements set
in Sub-Section 4.7, and applicable standards for this type
of works.

Measurement and Payment

Calculation per metre length of actually placed element
as approved by the Engineer.
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72,

721

722

723,

Puronu

Onuc

Puronu ce page 3a ogBod BOJE ca KOMOBO3a Y CBEMY
npeMa NpojexTy.

Marepujan

Beton 3a u3pany purona mopa uMaTH MHHMManHy Mb 30
3aBMCHO OJ1 PELEHa Y MPOJeKTy, a M0 CBOM KBAJIMTETY
MOpa 0aropapaTH Ta4YkKH 5. OBHX ycnosa.

CBH MaTepujanu KOjH CE KOPHMCTE 32 M3paly puroia
Mopajy OuwTH atectupann M jga oarosapajy IIBABE wu
BadehuM  JYrocloBeHCKMM — CTaHIapaMMa, Kao |
3axXTEBHMA M3 OBMX TeXHHYKHX yCloBa.

Hspana

Hspana GeToHCcKHX purosna Moepa NPETXOANWTH Monaramy
cnojesa acanTHor kosoBo3a. BeToHckM purony ce Mory
M3BOJMTH  KA0.  MOHOJIMTHH,  MOHT®KHH  HIH
NOTYMOHTKHH (TIE je MBHYILAK MOTYMOHTaXHH). AKO je
MBHYHIAK MOHTAXHH, OHIA ra Tpeda yrpaaMTH y CBEKY
OETOHCKY  NOANOTY  KOja  ocurypasa  cTabMIaHOCT
HBHYILAKA 0103710 H DOYHO NpeMa MaJHuHH.

Kon omakpe w3paje wuBHumaka puronia, norpefHo je
OIMax TOCNE CTBpPAHABalka MOMIONe M HBHYHAKA
u3BeCcTH OEpMy MpeMa MpojexTy.

Puronu ce Mopajy paiuTH ca kamnagama ayxuHe 3 - 4m
ca MPUCYTHHUM CHOJHHLIAMA, @ IITO 3aBHCH OJ1 Fe0OIIKOr
cacrasa Tha. Purone tpefa panuTi MOHOMNTHO, C© THM Ja
Ce Y paJiHMM CNOjHHLIAMA [OCTABH TEp - Manup.

VKOIMKO ce paoBH M3BOJE Yy KaMMaaama, y MpHTHCHYTE
cnojHuLe Tpeha YrpaauTH [iBa MpemMasa W Tep - nanup.
Ope cnojuuue Tpeda M3BECTH YIPABO HA OCOBMHY H ca
owTpuM uBHuama. bes o03upa ga 1 ce MBHUBAK pHrona
M3BOJIM  MOHOJMTHO M/IM  KaMIagHO, Ha  MECTy
MPUTHCHYTHX  (paiHMX  CcnojHMLA) HUje moTpebHO
nocTaBkath Tep - nanup eeh je cnofoaHO Hanerarhe
DeToHa CyceHMX Kammana.

Koa wspane purona Ha numuy Mecra 3alpameHo je
M3BIIAYEHE TOPH:E TOBPIIMHE MUCTPHjOM, Beh ce To paim
JACKOM, METNIOM O]l CHPKA, W TO OKOMHTO Ha OCHOBY
nyTa.

12,

124,

T2,

7.2.3.

Open channels

Description

Open channels shall be constructed to drain water from
the carriageway, in full accordance with the design.

Material

Concrete for open channels shall be at least of class MB
30, depending on solutions from the design, and its grade
shall be in compliance with Sub-Section 5 of these
Specifications.

All materials used to construct open channels shall be
tested for compliance and meet PBAB and other
applicable Yugoslav standards and the requirements of
these Technical Specifications.

Work Execution

The construction of open concrete channels shall precede
the placement of layers of asphalt pavement. Open
concrete channels may be constructed as monolithic,
prefabricated, or semi-prefabricated (where kerbs are
semi-prefabricated). If kerbs are prefabricated, then they
shall be placed into fresh concrete bedding that ensures
the stability of kerbs from the bottom and sideways —
toward the slope.

For such construction of kerbs of open channels,
immediately after the bedding and kerbs have set, berms
shall be constructed as per the design.

Open channels shall be constructed in 3-4m long
segments, with joints, which depends on the geological
composition of soil. Open channels shall be constructed
as monolithic, with tar paper placed in construction
joints.

If works are executed by segments, compaction joints
shall be constructed in two layers and with tar paper.
These joints shall be normal to the centreline and with
sharp edges. Whether the kerbs of open channels are
constructed as monolithic or by segments, tar paper is not
needed at places of compactions (construction) joints, and
two adjacent segments of concrete shall be in direct
contact.

When constructing open channels in situ, it is forbidden
to shape the upper surface with a trowel, but this should
be done with a screed or corn broom, vertically to the
road surface.
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Puronu ce nonaxy Ha NMpeTxo/jHO 30HMj€HH WU NPHMIBEHH
TAMIIOH, YKOIMKO je jaeb/euHa acdanTHux chojesa
jenHaxa nebspuHM purona. Axo je neOiemMHa acdanTHHx
clojeBa Konoeo3a Beha, pazuka ce HATOMYHYjE MECKOM
KOjH ce MOpa 30HMTH M WCIMTATH, 4 Y NPOTUBHOM Tpeba
HCKONATH TAMIIOH Y NOTPeOHOj BUCHHH W ONeT HAOHTH.

Onnara 3a purone Mopa OMTH conMaHO ykpyheHa u
YBpCTa Ja HE HACTYyNH BHTONeperse. Yrpahuearme
BpuHTH obase3Ho ca oarosapajyhium Bubparopuma wim
MalIHHAMA 3a U3pajly purona.

['eomerpujcko obnuKoBame purona Mopa OHTH NPELM3HO,
HUCY J103BO/bE€HA HHMKAKBA OJCTYNAma Y OJHOCY Ha
NpojeKar, a y BEPTUKAIHOM IMOINELY PHION CE Mopa
M3BECTH TAa4HO M0  MPOJeKTOBAHHMM  KoTama M
oaropapajyhinm HaruOuMa y UETHHH M 10 NOjENHHMM
noresuma, v To ca taysowhy - Smm. Mepeme paBHOCTH
BPIIH Ce paBkaqoM. Kol NoNyMOHTHKHHX M MOHTAKHHX
purona He J03BO/kaBa  ce  yrpaawa  owreheHux
eflemMeHara.

3amTHTY, YyBalke M HEroBawme OETOHCKMX purona
M3BOIMTH TpeMa oaroeapajyfiuM onpendama Tauke 5.
OBHX YCNOBA.

[llnpune purona oapelieHe cy npojekToMm, a OOMYHO
uzHoce 0,50 nmm 0.75 m.

KoHtpona keanutera

Hspofjau je ayxan mnpemaTH HaI30pHOM OpraHy cBa
NpeTXO/IHa MCIHTHBAILA 33 MaTepHjane u 0eToH Koju he
ce ynorpebMTH KOA W3pajne purona, pamu Jodujara
carnacHocTH 3a ynortpefy, KOjH Mopa Ja HCMyHapa
cnenche yenope KBanuTera:

— UYspcrohy Ha 3aTe3ame npu caBHjamy Bzs =5 MPa

- Boaonponyersemeoct GetoHa B =6

—  Ornopnoct Ha mpaz Mb — 30

—  OTnopHocT Ha Mpa3 u conH - owteheme 0%

—  Otnopxoct Ha xabae no Bohme-y y cysom 18 um® /
50 um?® 1 Bogom 3acuhierom 35w’ / 50 um®

—  VYnnjame sone: Makc. 1%

— Kontpona Gerona Mopa ce 0baBBaTH NPOU3BO/IILE U
Ha mecTy yrpaliupama GetoHa.

— M na mecty nmpom3Bojikse M HA MecTy yrpahupama
MOpajy ce OApeaMTH napTHje OETOHA M OLEHHMTH N0
jenHom on kputepujyma us ui, 46 [1BAE - a.

7.2.4.

Open channels are laid on a previously compacted and
accepted blanket course, if the thickness of asphalt layers
is equal tot he thickness of open channels. If asphalt
pavement layers are thicker, the difference in thickness
shall be made up with sand that needs to be compacted
and tested, otherwise the blanket course shall be
excavated to a required level and re-compacted.

Formwork for open channels shall be properly fixed and
firm, so as not to warp. Proper vibrators or machines for
open channels shall be used for construction.

Open channels shall be precisely shaped in terms of
geometry, without any variation from the design, and in
vertical terms, open channels shall be constructed exactly
as per designed levels and appropriate gradients, in
general and by segments, with the accuracy of - Smm,
Evenness shall be measured with a levelling rule. For
semi-prefabricated and prefabricated open channels, no
damaged elements shall be used.

Protection, safekeeping, and curing of open concrete
channels shall be performed in accordance with relevant
provisions of Sub-Section 5 of these Specifications.

Open channel width shall be specified in the design, and
is, usually, 0.50 or 0.75 m.

Quality Control

The Contractor shall submit to the Engineer all prior tests
for materials and concrete that will be used to construct
open channels, in order to obtain his approval for use, and
it shall meet the following quality requirements:

— Tensile bending strength pzs = 5 MPa

—  Water-permeability of concrete V=6

—  Frost resistance MB — 30

— Resistance to frost and salts - damage 0%

—  Bohme wear resistance in dry 18 cm® / 50 cm? and
water-saturated 35 cm® / 50 cm?

= Water absorption: max. 1%

— Control of concrete shall be performed both at the
place of mixing, and that of concreting.

— Both at the place of mixing, and that of concreting it
is necessary to determine batches of concrete and
assess them according to one of criteria from Art. 46
of PBAB.
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T2:5.

7.2.6.

7.3

731,

Mepemse

Ogaj paj ce MEPH MO METPY AY:KHOM m3rpaljeHor purona
3a cBaxky ojaropapajyhy WHpUHY M BPCTY pHrona noceGHo,
H KaKo To 0100pH HaJIBOPHH OpraH.

[Inahame

IMnahawe ce BplIM NpemMa YroBOPEHO] JeAMHHYHO] LEHH
3a MeTap JyAHH pUrona, a Mpema MepermHMa M3 Tauke
4.10.5. Y jenvHM4HO] LIEHH YK/BYYEH je cas notpeban pan
HAa H3paad pHrona, Kao H CBCHTYANHH NOJATHH HCKON
HIM Hacuawe, caB M&Tfpl‘]ja.ﬂ 34 H3pangy, onnate H
onpema, CBWH TPAHCIIOPTHH TMPEHOCH, HEroBama W
3aIUTHTA H CBH JIPYTH TPOLIKOBH, Te W3Bohay Hema npaga
Ja 3aXTeBd HHKaKBa O0JaTHa nnahama Ha YTOBOpPCHY
LEHY.

Bankune

O6uM ¥ caapikaj panosa

Oro nornae/ee 00yxeara u3apany GaHKHHA, H TO:

e baHkMHe mOCYTE MECKOM, IUBYHKOM, KameHOM
CHTHEH Y CIIOJY O/l 5 LM, LIHPHHE M0 MPOJEKTY;

o bankune xymusupane y nebmunu 15 jno 25 umM,
3acejaHe TPaBOM, LIHPHHE MO NPOJEKTY.

Marepujan

3a nacuname jena OaHKMHE W3HAL HUBETETE TaMIoHA
MO3KE CE YNOTPeOUTH MatepHjai Koju OroBapa yclnoBuMa
3a MaTepHjane HaMEEHE H3PajIN 3aBPIIHOT C/10ja HacHNa
npema Taukn 3.4.1.2.  OBMX TEXHMYKHMX YCIOBa, a
3aBpiuHy Jeo Oankuue obpaautu npema taukm 3.13.1.1.
umu 3.13.1.2,

Ca ofie cTpaHe KONOBO3a, /10 HUBENETE TAMIIOHA, DaHKUHA
Ce pamM o HCTOr MarepHjana y McToj AeG/bMHH Kao
0HH, Hocehu cnoj.

3a nmocuname MECKOM M KAMCHOM CHTHEXH MOXeE ce
ynotpeOMTH mecak of 3/ApaBor KameHa MarepHjana
kpyndohe 0/8 mm, umju xsBanurer oaroeapa CPIIC
V.E9.020, a m/pyHaK M KaMeHa cuTHexk rpanynamuje 0/30
MM.

XyMyc MOpa OAroBapaTH yc/lIoBHMA M3 Tauke 3.1. OBMX
TEXHHYKHX YCIOBa.

24,

7.2.6.

T3

Measurement

This work shall be measured per metre length of
constructed open channels, for each relevant width and
type of open channel separately, and as approved by the
Engineer.

Payment

Payment shall be made at the contracted unit price for
metre  length of open channels, according to
measurements from Sub-Section 4.10.5. The unit price
shall include all necessary works on the construction of
open channels, and any extra excavation or filling, all
materials for construction, formwork, and equipment, all
transports and haulages, curing, protection, and all other
expenses, and the Contractor shall have no right to claim
any extra payment on top of the contract price.

Shoulders

Scope and Contents of Works

This Section includes the construction of shoulders,
namely:

e Shoulders covered with a 5 cm layer of sand, gravel,
rock chippings, the width as per the design;

e  Shoulders topsoiled in a layer 15-25 c¢m thick, sown
with grass, the width as per the design.

Material

To fill the part of shoulders above the blanket course
surface, it is possible to use material that meets
requirements for materials intended for the finish layers of
embankments according to Sub-Section 3.4.1.2. of these
Technical Specifications, and the finishing part of
shoulder shall be executed according to Sub-Section
3.13.1.1.0r3.13.1.2.

On both sides of carriageway, up to the surface of blanket
course, the shoulders shall be constructed using the same
material and in the same thickness as the sub-base.

For sanding and gritting it is possible to use sand made of
sound rock material, grain size 0/8 mm, the grade of
which is in compliance with SRPS U.E9.020, and gravel
and rock chippings of grain size 0/30 mm.

Top soil shall meet requirements set in Sub-Section 3.1.
of these Technical Specifications.
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733,

Hzsohemwe panosa u keanurer

CeH pasoBd MOpajy ce M3BECTH MpeMa JCTALHHM
HAUPTHMA U3 MPOJEKTHE JOKYMEHTALM]E, YKOIHKO OBHM
TEXHHYKHM YCIIOBHMA HHjE Apyraunje oapeheHo.

Marepujan 3a Hacun mopa OutH 30ujen. Y Haueny, Tpeda
Ce MPUAPIKABATH OJUTHKA W3 Tauke 3.4.1. OBHX TEXHHUYKHX
ycnosa.

[loBpmmHa HacyTOr cnoja Mopa OWTH u3pahena c
MONPEYHUM H Y3IYIKHHM HaruboM npema npojekty, ¢ THM
Na ce y3Me y 003Mp CHIDKCISE HHMBENCTe 3a Je0/bMHY
30HjeHOr ¢oja necka, W/bYHKA HIH KAMEHE CHTHEKH.

[Mocuname OaHKMHA HAMEHEHMM  MaTepujaiuMa ¥
nebbMHM 5 um  Tpeba  M3BPIIMTH  TayHO [peMa
npojekToBaHoM npoduiy, ¢ nocebHIUM HaOBHIICHEM 300T
30mjama. 306ujame Tpeba H3BECTH BA/bKOM TEHMHE 3
TOHE.

XopuszoHTanHe MBHLE OaHKMHAa Mopajy OMTH M3BeleHe
npema npojexty. Onctynama O MPOjEKTOBAHMX JIHHKja
JIO3BOJBEHA CY CAMO YTOJIMKO Ja He Johe 0 BM3YETHHX
CMETILH.

Kore konayne noppminHe OaHKHHA NO3BO/BEHE CY ¥
OKBHpY 1 1IM HCMOJ NMPOjeKTOBAHE MOBPILMHE,

Oncrynawe aed/bMHE HaHecEHOr cnoja vy 30HMjeHOM
CTawy.y OIHOCY HA IPOJEKTOBaHY, MA03BOJBEHO jE Y
rpaniuama =1 um.

Xymusupame ce obaBma y cnojy ned/snHe npenguhede
MPOJEKTOM,CA 3AcejaBameM Tpape, NMpeMa YCIOBHMAa M3
Tauke 3.11. OBHX TEXHUYKHX YCI0BA.

Y norneay paeHocTH, 30Mjaka u nelibMHE BaKe, Y
Ha4ely, MCTH YCIOBH Kao noja Tadkom 3.13.3.1. osor
NOrae.ba.

[Tpujem 1 Mepeme

Pagosu mnoanexy opobpewy Han3opHor oprasa Ha
OCHOBY YCNIOBA O KBATHTETY OBHX TEXHHYKHX YCIOBA.

Konnuune 3a obpauyn oapehyjy ce y kyOHMM MeTpuma
w3rpahenux OaHKMHA MOCYTMX MECKOM, LIJBYHKOM M Ip.,
Ha OCHOBY CTBApHO W3BPIICHOT paja Y OKBHPY NpojeKTa
W Kako To ojo0pu Hamsopuu opraH. Mspamy jesrpa
OankMHE W3HAJA HHWBEJETE TAMIOHA O0OpauyHABATH
kybatypy Hacuma, a jesrpa OaHkuHe ca ofe ctpaune
KOJI0BO3a 10 HHMBENETe TaMIoHa 00pavyyHaTH y Kybarypy
TAMIOHA.

Execution and Quality of Works

All works shall be exccuted according to detailed
drawings from the design documents, unless otherwise set
out in these Technical Specifications.

Spread material shall be compacted. In principle,
characteristics defined in Sub-Section 3.4.1. of these
Technical Specifications shall be observed.

The surface of a spread layer shall be constructed with
crossfall and gradient according to the design, taking into
account the reduced level of surface by the thickness of a
compacted layer of sand, gravel, or chippings.

Shoulders shall be covered with planned materials in the
thickness of 5 cm exactly as per the designed cross-
section, with a special superelevation for the sake of
compaction. Compaction shall be performed with a 3 ton
roller.

The horizontal edges of shoulders shall be constructed as
per the design. Variations from designed lines are allowed
only to avoid any visual intrusion.

The levels of finished shoulder surface are allowed within
the range of 1 cm below the designed surface.

Deviations in the thickness of a constructed layer in
compacted condition are allowed within the range of +1
cm of designed values,

Humification shall be performed in thickness as specified
in the design, with grass seeding, according to
requirements set out in Sub-Section 3.11. of these
Technical Specifications.

In general, all requirements as given in Sub-Section
3.13.3.1. hereof shall apply for evenness, compaction, and
thickness.

Acceptance and Measurement

The works shall be subject to approval by the Engineer
based on the quality requirements of these Technical
Specifications .

The quantities for calculations shall be determined in
square metres of completed shoulder surfaces, covered
with sand, gravel, etc. based on actually executed works
within the scope of design and as approved by the
Engineer. The construction of shoulder cores above the
blanket course surface shall be calculated within the
volume of embankment, and the shoulder cores on both
sides of carriageway up to the blanket course surface level
shall be calculated within the volume of blanket course.
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7.3.5.

IMnahawe

Konuuune oapehene npema tauku 3.13.5. M npumibeHe
npema Taukum 3.12.4. opor nornaemka nnahajy ce no
jeIMHHYHO] yroBopeHoj ey 3a 1 M.V yrosopeny ueny
Mopajy OMTH YK/bY4YEHH CBH PAJOBH ¥ BE3M ¢ HabaBKOM
MartepHjana, TPAHCMOPTOM, yrpajuBameM M CBe OCTalo
wWTo je noTpeGHO 3a NOTIYHO A0OBPLISHE PANOBa, TAKO Ja
u3eohau HeMa Mpaeo /1a 3axTeRa HUKAKBY HAJ0KHATY.

Tnahawe wu3pane jesrpa OaHKMHE, XyMH3HpaWme H
3aTpaB/buBame 00yxpafieHO je y M3paaM Hacuma mnoj
Taukom 3.4.1. 0BHX yCnoBa.

Payment

The amount of works determined according to Sub-
Section 3.13.5. and accepted according to Sub-Section
3.12.4. hereof, shall be paid at the agreed unit price for 1
m’. The agreed price shall include all works pertaining to
the procurement of material, transport, placement, and
everything else needed to complete the works entirely,
and the Contractor shall have no right to any extra
compensation.

The construction of shoulder cores, humification, and
grassing shall be paid within the construction of
embankment under Sub-Section 3.4.1. of these
Specifications.



