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(] | = HemanuHa 6/1V, 11000 Beorpap,

2/1-1.45.3. PELLEKE O OAPEHBUBAKY OAAFOBOPHOI MPOJEKTAHTA

Ha ocHoBy unaHa 128. 3akoHa o nnaHupary 1 usrpagmwm (“Cnyxbexun rnacHuk PC”, 6p. 72/09,
81/09-ncnpaska, 64/10 - YC, 24/11, 121/12, 42/13 - YC, 50/2013 - YC, 98/2013 - YC, 132/14,
145/14, 83/2018, 31/2019 n 37/2019 - gp.3akoH) u ogpendv lMNMpaBunHuka 0 cagpPXXMHU, HAYNHY
N MOCTYNKY M3paZe WU HayuHy BpLUEHA KOHTPONe TeXHW4YKe OOKyMeHTauuje npema knacu u
HameHu objekaTa (“Cnyx6eHun rnacHuk PC”, 6p. 73/2019 ) kao:

OATOBOPHUMNPOJEKTAHT

3a u3pagy 2/1-1.45 lMpojekaTt noaBoXwaka Ha km 174+928.10 koju je geo VA - NaejHor
npojekta MoaepHu3saumja, pekoHCTpyKUuMja 1 narpaghwa npyre beorpag - CyboTuua gpxaBHa
rpaHuua (Kenebwuja), geoHumua npyre Hoeu Capg - CyboTtuua - gpkasHa rpaHuua (Kenebwuja), y
Hosom Capy, Kucawy, CtenaHoBuheBy, 3majeBy, Bpbacy, JlosheHuy, Manu Uhowy, Baykoj
Tononu, XegHuky, HaymosuheBy n Cy6otunum, K.O. Hoen Cag |, K.O. Hosu Cag IV, K.O. Kucau,,
K.O. PymeHka, K.O. CtenaHoBuheBo, K.O. YeHej, K.O. dytor, K.O. bayko [obpo lMorbe, K.O.
Bpbac, K.O. Bpbac - rpag, K.O. 3majeso, K.O. Kyuypa, K.O. JlosheHau, K.O. Manu Uhow, K.O.
dekeTuh, K.O. bauka Tonona, K.O. bauka Tonona - 'pag, K.O. Manu Beorpag, K.O. bukoso, K.O.
Homwu Npap, K.O. XKegruk, K.O. Hoeu Mpag, K.O. MNanuh, K.O. Ctapu 'pag, ogpehyje ce:

CsetnaHa CtaHojesuh, gunn.uHx. rpaf). 310 3855 03

MpojekTaHT: CAOBPARAJHN MHCTUTYT UWNI a.0.0.
Beorpaag, HemawunHa 6/1V

351-02-02009/2017-07

OparoBopHo nuue/3actynHuk: F'eHepanHu aupektop: MunyTtun Urksatosuh, Ounn.nHX.

MNoTtnuc:
—&2, 2 B
Bpoj TexHu4ke 2017 - 728
OOKYMeHTaumje:
MecTo n gaTtym: Beorpag, maj 2020.roa.
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2/1-1.45.4. U3JABA O[IrOBOPHOTI NMPOJEKTAHTA NMPOJEKTA

OprosopHu npojekTaHT npojekta 2/1-1.45 MNpojekat noaBoxHaka Ha km 174+928.10, koju je
neo VAN - NpejHor npojekta MogepHusauuja, peKoHCTpyKuuja n narpagwa npyre beorpag -
Cyb6oTtuua gpxasHa rpaHuua (Kenebwja), geonnua npyre Hosu Cap - CyboTtuua - gpkaBHa
rpaHuua (Kenebuja), y Hosom Capgy, Kucady, CtenaHosuheBy, 3majeBy, Bpbacy, JlosBheHuy,
Mann Uhowy, Baukoj Tononun, XXegHuky, Haymosuhesy u Cy6otmum, K.O. Hosu Cag I, K.O.
Hoeu Cag IV, K.O. Knucauy, K.O. PymeHka, K.O. CtenaHoBuheso, K.O. Yenej, K.O. dyTor, K.O.
Bauko [lob6po Morke, K.O. Bpbac, K.O. Bpbac - rpag, K.O. 3majeo, K.O. Kyuypa, K.O. JloBheHal,
K.O. Manu Unow, K.O. ®ekeTtuh, K.O. bayka Tonona, K.O. bayka Tonona - 'paa, K.O. Manu
beorpag, K.O. bukoso, K.O. Jowu Npag, K.O. XKegHuk, K.O. Hoeu Npag, K.O. MNanwnh, K.O. Ctapu
pag

CsetnaHa CtaHojesuh, gunn.uHx. rpaf).

M3JABJIbYJEM

1. 4a je npojekaT nspaheH y cknagy ca 3akoHOM O NnaHupawy U n3rpagmu, NponMcMmMa, ctTaHgapguma
1 HopMaTuBMMa 13 obnactu nsrpagre objekara n NpaBunNUMa CTpyke;

2.[0a je npojekat y cBeMy y cknagy ca HadMHuma 3a obesbehene ncnywerna OCHOBHUX 3axTeBa 3a
objekaTt nponucaHnx enabopatuma u ctygnjama

OprosopHu npojektadt WAM: CeeTtnaHa CtaHojesuh, gunn.nHx. rpaf).

Bpoj nuueHue: 310 3855 03

MoTtnuc: ~ or

j , Rauqeué
Bpoj TexHuuke ookyMeHTaumje: 2017 - 728
MecTo n gatym: Beorpag, maj 2020.rog.
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2/1-1.45.5.1 TEXHUYKU OINMANC
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(e | = HewmarsuHa 6/IV, 11000 Beorpas

TEXHUYKK Onuc
WOEJHU NPOJEKAT

MOOEPHU3ALUWUJA XENE3HUYKE MNPYTE
BEOIPA - CYBOTULA - IPXKABHA N'PAHULIA (KEJIEBUJA)
AEOHULUA: HOBU CA- CYBOTULIA — AP>XKABHA T'PAHULIA (KEJIEBUJA)

NoABOXHAK HA km 174+928.10

Mognore 3a nspagy lNpojekra cy:

o [lIpojekTHM 3apaTtak

e WM MNpojekat Tpaca npyre 1 cTaHWua - JOHU U TOpHN CTPO)

o WAOM Odpymcke caobpahajHuue — [leHnBenauuje

e [eoTexHM4kM enabopart - reoTeXHUYKM YCnoBu nsrpaghe objekara
e [lpojekaT reogeTcknx pagoBa - reogeTcka Mpexa

[MpojekTHUM pellewem npeasuieH je HOBWM APYMCKM NoABOXHak Ha km 174+928.10
(cTaumoHaxa npyre) Ha ykpLwTajy ca nokanHum nytem, Jlowmnkwckom ynvuom y Cybotunum,
yMecTO noctojeher NnoaBOXHaka Koju ce pyLUu.

MocTojehn nogBOXHaK je YenunyHu, je4HOPACMNOHCKKU, ca Kpajikbum cTyboBMMa U Kpunvma
of oneke. /I Hoceha KOHCTpyKUMja 1 onopum cy Yy fnowweM cTawy. Yrao ykpwTaja npyre u
caobpahajHmue je 66°. lNpyra je Ty Ha Hacuny BucuHe o 3.50 m. [lMogBoxHak je
TpokonoceyHu, ayxuHe 21.70 m. LupuHa caobpahajHuue ncnog nogeoxnaka je 6.0 m ca
obocTpaHuM cTasama, Te je YKynHa wwupuHa cnobogHor npoduna 10.65 m. BucuHa
cnobogHor npocuna je 3.30 m.

IMpojekTHOM OOKYyMeHTaUMjOM XenesHundyke Tpace, npeasuheHo je nomepane noctojehunx
Konoceka (anun ux je ABa yMecTo Tpu) U gofaBare TpU HOoBa Konoceka.

C o063Mpom Ha 3aTedyeHO CTake MNOoABOXHaKka W HOBY KOMOCEYHY CcuTyauujy, OBUM
NpojekToM ce He npeasuha kwerosa garba ekcnroarauuja.

Pywere noctojeher 4enuyHoOr nogBOXH-Aaka W HEroBa 3aMeHa HOBOMPOjEKTOBAHUM
GeToHCKMM, 3axTeBa yjeaAHO W AeHMBenauwjy Tj. cnywTakwe HuBenete caobpahajHuue y
ofHOCY Ha nocTtojeny.

CutyaumoHo, ocoBmHa caobpahajHuue 3agpxaHa je no nocrojehem ctawy M NpPojekToBaHa
je nog yrnoMm ykpwTawa ca npyrom on 59.80° (Tpu HoBa pgopata Kosioceka) Tj.
59.60° n 65.60° (oBa Konoceka Ha MecTy noctojehumx).

OcoBuHa nyTa Ha geny ucnopg npyre je y npasLy, Kao U AyX NPUNasHMX KOHCTPYyKLMja

HeHvBenauuja Tj. cnywTawe HMBenete caobpahajHuue je y Harnbmuma 4.65% un 4.6%, ok
Cy ucnop came rnpyre KoHkaBHe BepTukanHe kpueumHe Rv = 900 m ca wmehynpenasom y
Harnby 0.46%.

MonpeyHun nag caobpahajHuue je jegHocTpaH 2.50%.

WnpuHa konososa je 6.0 m, ca newaykom crtasom wunpuHe 2.0 m 1 CEPBUCHOM LLUNPUHE
0.75 m.

Tpaca npyre cuTyauuoHO je y npasuy, a HuBeneta y Harmby Ha geny noctojehux
KOnoceka U OHW ce chajajy CKpeTHWUOM. Tpu HOBa KOMoceka Cy CUTYauMOHO Y KPYXKHO)
XOpWU3oHTanHuj kpuemHm RH = 700 m n npenasHuum, a HMBeneTa y Harnoy.

2017-728-KOH-2/1-1.45 Crpava 1 op 3



% CAOBPAKRAJHU MHCTUTYT UMUI g.o.0
HematrunHa 6/1V, 11000 Beorpag

OkonHu TepeH je paBaH (y3 M3BECHY AeHMBenauujy neso 1 AeCcHO of npyre), anu je npyra
Ha Hacuny BucuHe ~ 2.70 m - 3.70 m.

YkynHa gyxuHa objekTa je 91.60 m.

KoHCTpyKumjy objekata YMHM LieHTparnHu 4eo ca ynasHMM 1M 1U3nasHum pamnama y opmu
NOTNOpHUX 3ngoBa. CBU eneMeHTU ce M3BOAE MOHOIMTHO, NMIMBEHO Ha Nuuy MecTa, oA
apmupaHor 6eTtoHa knace C 30/37, a apmupajy apmatypom B 500B.

LleHTpanHu geo npeko Kora ce ofBuja XenesHWYkn caobpahaj, y cTaTuykoM CMmuUChy, je
3aTBOpPEH pam Ha enacTu4yHuM ocnoHumma. LleHTpanHu geo je ynpaBaH 6e3 o63upa Ha
yrao ykpwraja npyre u nyta. BofjeHo je payyHa O ynpaBHOCTU KOnoceka W 3uaoBa
3aTBOpeHor pama. Ha npenacky ca Hacuna Ha o6jekaT, a y3umajyhm y o63up yrao
3aKollewa nog Kojum npyra npenasyv npeko objekTa, MpojekToBaHa Cy npowumpera Yy
OAHOCY Ha OCHOBHWM rabapuT 3aTBOpPeHOr pamMa, kako 6u ce TOYKOBWU jegHe OCOBUHE
MCTOBPEMEHO OCMarany unm Ha 6eTOHCKY NoAIory U Ha NNaHyMm.

LleHTpanHu geo uma cnobogHu npocpun 8.75 m x 3.65 m Ha HajKpUTUYHMjEM MeECTY, a
OCHOBHM ( ynpaBaH Ha caobpahajHuuy 1 6e3 npolumpera ) CBETNN OTBOP KOHCTPYKUMjE je
lo x ho = 875 m x 4.65 m ca gebrbuHama nno4va m 3mgosa og 80 cm u 90 cm.
lMeToKkonoceyaH je, ayxuHe 46.60 m.

Ha roptoj nnoum ce o6nuKyjy MBUYHM BEHUW, NPOMEHIbUBE LUMPUHE, ca obe cTpaHe
Kpajiux Koroceka dopmupajyhm Tako KOpuTo 3a cMmellTaj 3actopa. PacTtojakbe UBUYHUX
BeHala o[, OCOBWHe cycedHor kornoceka nsHocn 2.25 m n 2.30 m. Ha nBn4yHoM BeHUy je
cnyxbeHa cTasa un kaHan kabnoscke kaHanusauuje.

OpsoghaBane ropwe nrove nsmehy MBMYHUX BeHaua je y npasuy npyre n noctmxe ce
nomohy aBocTpaHor Harmba 6eToHa 3a nag, Kojum ce Boga ycMmepaBa npema Hacuny.
lMpeko 6eToHa 3a nag v3BOoAM Cce xugpousonaumja. 3awTuta xuapousonauuje je of
CUTHO3pHOr BGeToHa aebrbuHe 5 cm, ca nouuHKoBaHOM Mpexom. [lpeko osor cnoja
yrpanyje ce enactum4Hu Tenux.

[dowa nnova ce wu3BOAM MNPEKO Cfnoja MpliaBor OeToHa, MpeKo Kojer ce HaHocwu
X1APOU30aLMOHN CIloj Kao M 3alTuTa xmugpousonauuje og 6etoHa. Ha gowoj nnouu, a ca
ropwe CTpaHe, ce U3BOAM Xuapousonauuja npeko Koje ce HaHoCU MpLuaB 6EeToH Kojum ce
0bnuKyje HMBeneTa caobpahajHuue.

CnorbHa, aTMocgepcka Boaa ce npuxearta NnpupoaHMM OTULaHeM NMyTeM MNonpeyHor naga
Ka MoOYXHUM CIMBHMYKMM KaHanvMma, a Koju ce BOAEe Ka HajHWMXKOj Tadyku HuBenete, U
n3BoaM ce 13 objekTa y cabupHM LIaxT.

CnorbHy xuapousonauujy TemerbHe nrode BOAWUTU HEMPEKUMHYTO MNPEeKo Yrrnoea, Y3
noamsawe 3a 3vgose. BepTukanHy xugpousonauujy 3amagosa, npe 3aTpnaBarba, 3alTuTuTu
Tabnama ctupogypa.

Yna3sHe 1 ns3nasHe pamne cy OTBOPEHWN pamMOBU 1 NOTMOPHU 3UA0BU NPOMEHIBUBE BUCKHE,
a 200 m n 25.0 m pgyxuHe. [owa nnova ce m3Boaum y Harnby npatehu HuBenety
caobpahajHmue. Pamne cy cutyaumMoHO y npaBuy. YnasHe M nanasHe KOHCTpyKuuje cy
Behux Ay>XnMHa, 0O M3nacka Ha KOTy TepeHa, Nna ce Kao TakBe u3BoAe y kamnagama ~ 5.0 m
ayxuHe. MNMpunasHe KOHCTpyKUMje npaTe yknanawe ca NocTojehuM MpuKIby4ykoMm ca fgecHe
cTpaHe npyxHor npasua (bankaHcka ynuua) v yknanawe ca noctojehnm npukrby4kom ca
neBe CTpaHe NpyXHor npasua (acdanTtHu nNyT).

HoavpHn, aunataumoHu u pagHu cnojeBu ce obaBe3HO 06e3bel)yjy BOAOHENPOMNyCHUM
cnojHuuama.
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LB CAOBPARAJHU UHCTUTYT UMM a.0.0
HematunHa 6/1V, 11000 Beorpag

Mckon TemerbHe jame he ce BpwWUTW NOA 3alITUTOM MOArpage o4 YeriMyHuX Tannu ca
BOAOHENPOMNyCcHMM crnojeBuMa. Ha geny vucnpeq v nsa 3atBopeHor pama, y npasuy npyre,
a u3mehy 3mgoBa M YenUYHMX Tannu, MNpPOCTOP UCAYHUTU KPYMHO3PHMM MartepujanioMm, ca
Habuvjawem y criojeBuma, 0o BpegHocTu 3bujawa Dpr =2 0.98 n qy = 1.0 MPa. Wcnoa
TyuaHuka, U3Boau ce KInunH o LeMmeTHe ctabunusauuje y cnojeBuma He sehum og 40 cm.

Ca cnosbHe cTpaHe ropwe nnoyve NnoTXOA4HMKA, Y MBUYHM BeHal, MOHTMpa ce nelladka
3aWTuTHa orpaga nopepn cnyxbeHe ctade. PacTtojawe orpage o Oce Koroceka je min
4.0 m. Y KpyHM BepTUKaNHUX 3UOHUX NNaTHa yrnasHuxX U M3nasHUxX pamnu, Takohe, ce
MOHTMpa newadka orpaga. [peasuheHa je M BUCOKa 3alWlTUTHaA orpaga O4 MreTeHe
Mpexe, ca CroSbHUX CTpaHa 3aTBOPEHOr pamMa Y3 neLuayky orpagy.

CtaTMykMm npopadyHOM 3aTBOPEHOr pama MCMOA Korloceka, nopes CTarHor BepTuKanHor
ontepehena, TPeTUPaAHO je 1 BepTUKaIIHO NOKPETHO onTepehewe of BO3a N0 MepPOSaBHO)
wemun LM 71 nnn SW. Xopur3oHTanHn nputmucak 3emrbe y3eT je 3a Nputucak tna y craky
MUpOBak-a, Kako 3a cTtanHo ontepehewe Tako 1 3a nokpeTHo. Of XOpU3OHTanHUX ytuuaja
BONEHO je payyHa U O CUNKU Koyewa, GovHOM yaapy. Y ob3up je y3eTo cKkynrbakwe U
Teyerwe 6eTOHa, Kao M TeMmnepaTypHu yTuuaju. Ha uptexy gucnosuuuje npeacrasrbeHa je
n 1.0 m BMLWA KOTa NOA3EMHe BOAe Hero WTo je gata y eoTexHn4kom enabopary, a y3eTa
je no npenopyuu reoTEXHUYKOr MHXEeHepa Kao max HMBO NOA3EeMHe BOAE Y OAHOCY Ha
namepeHn HmBo. CBa ontepehemwa, yTuuajym n wuxose kombuHauuje paheHn cy no
Hopmama EBpokoga.

M3meHom [MpojekTHOr 3agaTka npeasufeHa je noTnyHa obycTasa XxenesHn4kor caobpahaja
Ha geoHuum Hoeu Capg (uckrbyumBo) — CyboTuua (MCKibyunBo).

OAroBOpHM MPOjEKTaHT:

Y (\,QaAA:(“C/‘céé
C CT. AR l E-\ \ .

. :«:; je’: :,;J // CeeTnaHa CtaHojesuh, aunn.mHx.rpaf).

"thﬂlﬂé AN/ 6poj nuueHue 310 3855 03
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2/1-1.45.6.1 CTATUYHKU NMPOPA4YYH
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Capgpaxaj

I. YINA3HU NOOALUN 3A CTATUYKU NPOPAYYH
NUCTA CTAHOAPIA U MPOMUCA

OnLUTU NOAALIU

KAPAKTEPUCTUKE MATEPUJANA

1.
2,
3.

3.1.
3.2.

BETOH
APMATYPA

AEJCTBA U YTULIAJU HA KOHCTPYKLIUJY

4.1.
4.1.1.
4.1.2.
42.
43.
4.3.1.
43.11.
431.2.
43.2.
4.4,

CTANHO ONTEPEREHE, COMNCTBEHA TEXWHA

BEPTUKANHO ONTEPEREHE

XOPU3OHTANHO OMTEPEREHE

CTAJTHO ONTEPEREHE, TEYEHE U CKYMIbAHE
MPOMEHJBMBO ONMTEPEREHE - CAOBPATRAJHO OMTEPEREHE
CAOBPATRAJHA ONTEPEREHA HA XKENE3HWYKOM MOCTY
BEPTWKAITHO OMTEPEREHE

XOPW3OHTANHO OMTEPEREHE

CAOBPATRAJHO OMNTEPEHE HA NMYTEBUMA

MPOMEHJBMBO OMTEPEREHE, TEMIMEPATYPA

KOMBUHALIWJE ONTEPEREHA

5.1.
5.2.
5.3.
54.

FPAHNYHO CTAHE HOCBOCTU
HEOYEKMBAHA 1 CEM3MMYKA OMTEPEREHA
PAHMYHO CTAHE YMNOTPEB/BMBOCTH
BPEOHOCTU W ®AKOTPA

AHAJIU3A KOHCTPYKTUBHUX EJIEMEHATA

MpumerseH codpTBEP KOHAYHUX enemeHarta - AxisVM

AHANN3A ENEMEHATA FOPHE NNOYE
21, YHYTPALIHE CUTE I MOMEHTY
22 MEH3VOHWUCAHE
23.  APMUPAHbA IEOOPMALIMJE

AHAIM3A ENEMEHATA 3WTIA
34,  AVMEH3MOHVUCAHE

AHAIIU3A ENEMEHATA [IOHE NNOYE
41.  YHYTPALIKE CUNE M MOMEHTM
42.  [MMEH3MOHUCAHE

PEAKLUWUJE OCJIOHALA



. YNA3HU NOAAUU 3A CTATUYHKU NPOPAYYH
1. JINCTA CTAHOAPJA U NMPOMUCA

Cnenehu cTaHgapam he 6utn ynoTpebrbeHm 3a CTaTUIKM NpopadyH:
EBPOKOL, 0 (EN 1990) — OcHoBe npopayyHa KOHCTpYKLyja
EBPOKOL 1 (EN 1991) — [lejcTBa Ha KOHCTPYyKLMjE
EBPOKOL 2 (EN 1992) - INpojekToBake HETOHCKML KOHCTPYKLM|A
EBPOKO/ E 7 (EN 1997) — l'eoTexHUYKO NpojeTKoBare
EBPOKO/ E 8 (EN 1998) — lNMpojekToBare Cen3Mnykn OTMOPHUX KOHCTPYKLMja

2. OMWTU NOAALM

TOpH-HM 1 [IOHM CTPO]j KOHCTPYKLIMjE MoLienupaH je ynotebom codptBepa koHauHux enemeHata — AXIS VM. Moaen npeacTasrba duHanHy
¢hopMy KOHCTpYKLMje. Y Mogeny KOHauHUX enemeHarta, CBi eNemMeHT Cy MOAENUPaHU ca rbyCKacTUM eNeMeHTUMa.

3D noened



[lebrbuHa enemeHma

3. KAPAKTEPUCTUKE MATEPUIANA
3.1. betoH

Y cknagy ca EN 1992-1-1, EN 1992-2 kao n EN 206.

Temerbete 0TBOPeHMX 1 3aTBOpeHux pamosa C 30/37, XC4, XF1, V-lI

[MoTNpHKX 3140Ba,

rOpH-a NroYa 3aTBOPEHNX paoMBa

slab of closed frame

31O0BK OTBOPEHNX W 3aTBOPEHNX PamMoBa,

MOTMOPHYX 3Ma0Ba C 35/45, XC4, XD3, XF4, V-Ill, MS-S2

3.2. Apmartypa
Y cknagy ca EN 1992-1-1, EN 1992-2 kao u EN 10080.

Apmatypa B 500B

cm



4,

OEJCTBA U YTULUAIN HA KOHCTPYKUWNIY

4.1. CTAZIHO ONTEP

EREHE, ConcrBeHa TeXXMHa

ConcteeHa TexuHa KOHCTPYKTMBHOT MaTepujana, 3actopa, Hacuna 1 ocTanux marepujana npucyTHUX y Buay ctanHor ontepeherwa 6utn he
npopayyHatv u cknagy ca AHekcom Ay EN 1991-1-1.

4.1.1. BeptukanHo ontepehere

CranHo onTepehel-be KOHCprKLWIje je Y Cknagy ca HOMUHanNHUM ,qwmeHamjama, Kao 1 ca cpeawnm BpegHoCcTMma jeD,VIHW'IHI/IX Maca,
,El,eq)VIHl/IcaHVIM cnegehum 3aNPEMUHCKUM TEXNHaMma:

ApmupaHm BeToH:
KoHcTpykTUBHA apmaTypa:
Acchan;

LlemeHTHa cTabunusauuja:
Hacun:

3actop:

JKenesHuue:

LUnHe:

EnektpuyHa onpema:
Mparoswu:

LLUnpuHom og 3.00 m

3actop:

Byayhe ctanHo ontepehere:

3awTuTa usonaumje:

W3onauuja:

y=25.00kN /m’
y=78.50kN /m’
y=24.00kN /m’
y=20.00kN /m’
y=20.00kN /m’
y=20.00kN /m’

2.00kN/m
1.00kN /m
3.68kN /0.6 m=6.13kN/m

3.04kN /m*

0.58m = 20.00kN/m’=11.6 kN/m’
0.10m % 20.00kN/m*=2.0kN /m’
0.05m x 24.00kN/m*=1.2kN /m’
0.01mx= 16.00kN/m>=0.16 kN /m’
14.96 kN /m’

Meluayka cTasa y 6NmM3nHM XenesHuue:

Konogos:

betoHcku napanet: (.32

0.30
BeTtoHcku mBMYHKaK: ().10

BeToHcka cTasa::

Acchant
Cnoj 6etoHa 3a nap
Tpotoap

beToHcka nnova:

WHcTanaumje, pasHo:

- YennyHa caobpahajHa orpaga:

2m°x25kN/m>=8.05kN /m
0mx25kN/m*=7.50kN /m’
6m°x 25kN/m>=2.65kN /m

(4 cm+4cm)-24kN /m*=1.92kN / m*
0.35m x 24 kN /m>=8.40 kN /m”
0.48m x 24kN /m>=13.92kN /m

80cm -25kN /m>=20.0kN/m’

0.80kN /m’

(ony3eTa 3anpemuHa sactopa — 1.41 kN /m?)

0.50m x 24kN /m*>=12.00 kN /m®
0.62m x 24 kN /m>=14.88 kN |/ m*



4.1.2. XopusoHTanHo ontepehere

Mputucak 3emrbuTa
[eoTEXHNYKM napamMeTpu 3a onTepehel-be 04 NpUTUCKa 3emMiibuLliTa Ha KOHCprKLWijZ

- BanpemmHcka TeXuHa Hacuna y=20.00kN /m’
- Yrao yHyTpaluer Tpeta semmbuwta - @ =30 °©
- Anxearja a=0kN/m’

To calculate the horizontal and vertical active / passive earth pressure and earth pressure at rest on the structure,
the following parameters were used:

- KoedpuumjeHT nputmcka semrbuwiTa y ctawy muposawa  K,=1—sing=0.500

2
- KoeduLMjeHT aKTUBHOr NPUTICKa 3eMIbULLTA K,=tan (45 °— %) =0.333

2
- KoeduumjeHT nacuBHOT NpUTICKa 3EMIBULLTA K,=tan (45 ° +%) =3.000

Xopw3oHTanHu npuTicak ycnen cabujarba y3et je y 0631p camo Ha [esy 3aTBOPEHOr pama rae je oHo Behe 0f XOPWU3OHTaIHOT NpUTHCKa
3eMIbuLLTA:;

- Xopu3oHTanHu npuTMCaKk 3emrbuLTa yenes cabujarba Peomp k=40.00kN / m’

4.2. CTAJTHO ONMTEPEREME, Teuere U cKyn/bawe

YTuuaju Teyera u ckynrbatrba y3eTa cy y 063up y cknagy ca EN 1992-2 n 6asupanm cy Ha cnegehum napameTpuma:

e  PenatuBHa BNaxHoCT okpyxewa: RH = 75%

e LlemeHT yobunuajeHor ouspLihaBata

o  Kapaktepuctuke nonpeyHor npeceka hy = AJ/U (ayTomaTcku reHepucaHo)
o  Bpeme yToBapa y cknagy ca ha3oM KOHCTpyKumje

o t,=230.000 gaHa



4.3. NMPOMEH/bUBO ONTEPEREHE

PasmatpaHo caobpahajHo onTepehete Ha PasmartpaHo caobpahajHo ontepehetse Ha xee3HNYKOM MOCTY:
OPYMCKOM MOCTY: =  MOJEN ONTEPEREHA LM71 y cknagy ca EN 1991-2
=  MOJEN ONTEPEREHA LM1y cknaagy ca EN 1991-2 = HopamnHo caobpahajHo ontepehete NpeacTaBrbEHO
= HopamnHo caobpahajHo onTtepehetse NpeacTaBrbEHO mozenom ontepehewa 1 (LM1).
mogenom ontepehewa 1 (LM1). = Ycknagy ca EN 1991-2,3a LM1,aQ =aq =1,0.

= Ycknagy ca EN 1991-2, 3a LM1, 0Q = aq =1,0.

4.3.1. CaodpahajHo onTtepehere Ha mocTy

KoedmumjeHT knacndmkaumje

KnacucpukosaHa BepTukanHa ontepehersa: ¢ =1.00
OuHamnykm paktop

[OuHammnuku paktop koju nosehasa cTatuuko ontepeherwe HaHeTo mogenom ontepehersa 71, SQ/0 u SW/2 3aBucu of CTeneHa oapxasara
KENe3HUYKNX Tpaka

1.44

- 3anaxrbuBo OapKaBake Tpake 1.00<d,= m+0.82 <1.67
2.16
- 3acraHganHo Apxasarbe Tpake 1.00<d,= +0.73<2.00

VLy—0.2

4.3.1.1. BeptukanHo ontepehere

Mogen ontepeheta 71

LM71 npencraerba cTaTuykv yTuLaj y BUay BepTukanHor onTepehera kao pesyntaT HOpMasHor xenesHuukor caobpahaja
Pacnopep onTepehetba kao 1 kKapakTepuUCTUYHE BPEJHOCTM 3a BepTUKanHa onTepehera Mopajy ce YCBOUTH npema Liemu

Qu=250kN 250 kN 250 kN 250 kN

Guk = 80 KN/m Gy = 80 KN/m

(1) 0.8m 1.6m 1.6m 1.6m 0.8m (1)

(1) No limitation

Quur1a=80KN/m/6.40m=26.6 kN/m’ Quvrio=[4-250kN/6.40m)/3.00m=52kN/m’

Mogen ontepehetba SW/0 u SW/2

Mogen ontepehewa SW/0 npegcTasrba cTaTuuki yTULaj BepTUKanHor onTepeheta kao pesyntaT HopMarHor xenesHuykor caobpahaja Ha
KOHTUHYamnHUM rpegama.

Mogen onTepehera SW/2 npeacTtasrba CTaTuyki yTuLaj BepTukanHor onTepehetba kao pesyntar abHopmarHor xenesHinykor caobpahaja.

Qvk Quk




Load model Gy (KN/m) a (m) ¢ (m)

SWI0 133 15.0 5.3
SWi2 150 250 7.0




ExkcueHTpuumMTeT BepTukanumx ontepehexwa (Mogenu ontepehena 71 u SW/0)

9yt 9w
Q\ﬂ

FQup

“ 909,00, Q, = ()
ML O ‘ Q\-z =i

q\ﬂ' O\.r‘l qv2'o\;2 . 0
l o g—:—o‘j =125

| v v
| ST
i = (3

Key

(1) Uniformly distributed load and point loads on each rail as appropriate
(2) LM 71 (and SW/0 where required)

(3) Transverse distance between wheel loads

NoxrutyauHanHa pacnoaena KoHueTpucaHux ontepeherba no WwWyHama, nparosBUMa 1 no 3acTopy.

OV|

Q ! is the point force on each rail due to Load Model 71 or a wheel load of a Real Train in accordance
v with 6.3.5. Fatigue Train or HSLM (except for HSLM-B)
a 1s the distance between rail support points

TpaHcBep3anHa pacnogena ontepehetra No 3aCTOpy W NparoBMMa

Qh I
|| @.
Vi [T e ()
A ‘ HI 1Y, ‘3
!
Ga | 6B Ga 6B

G Gm



4.3.1.2. Xopu3oHTanHo ontepehere

Llentpudpyranue cune
Kap,a je XKenes3Hn4ka Tpaka 3a00rbeHa Lenom unu enuMmMH4YHoM yXnHoMm Mocra, ueHTqu)yranHa Chna 1 Tpaka Cce He MOXe y3eTn 'y 063I/Ip.

LleHTpuchurante cune tpebane 6u ce npeanocTaBuTh aa Aenyjy Y XOpU3oHTanHom cMepy BucuHoM of 1.80 m n3Hazg npoxoaHe noBpLumHe. 3a
Heke Tunose caobpahajHor onTepehersa, HNp. N KOHTEHepW, A0TMYHK Npojekat 61 Tpebao ynotpe6uti nosehany speaHoct h,.

KapakTepucTiiiHa BpeaHOCT LigHTpudbyrarnHe cune mopa ce ogpeanty npema cnegehum jeaHadmHama — EN1991-2; (6.17 and 6.18)

V2 e 2 e
E(fovk):E(fovk) quZQXr(fXQVk):E(quvk)

Qu=

NejcTBO OyKe
Hejcteo Byke ce Mopa pa3ymeTu Kao jedHa KOHLieTp1caHa XoOpu3oHTanHo AejcTeyjyha cuna, u3Hag LWwuHa, No4 NpaBuM YriioM Ha ocy LUMHE.
Mopa Ce NPUMEHUTU Ha npaBe Kao n 3300rbEHE KenesHnyke Tpake.

Q,,=100kN

YTuuaju ycnep Tpewa U Koverwa
Cune Tperba 1 KoueHa Aenyjy Ha rop0j MOBPLLMHM Tpaka y NO4YXHOM npaBLy LuuHe. Mopajy ce y3eTu y 063up kao jegHakopacnogerbeHa

JejcTaa no ogrosapajyhoj yTuuajHoj AyXuHU La, » TPeHba 1 Kouerba Ha NoCMaTpaHoM KOHCTPYKTUBHOM ENEMEHTY.

Cmep fejcTBa cune Tpera 1 Koueka Mopa y3eTu y 0631p 403BOSbEHE CMEPOBE NyTakba Ha CBaKoj NOCebHOj TpaLy.

KapaKTepMCTVNHe BPeaHOCTK chIe Tpeha U KoYewa ce Mopajy yCBOjVITVI npema cnepehum nopgaruuma:

Cvna Tpetba: Q. =33kN/m QX La’b(m)g 1000 kN 3a mogen ont. 71, SW/0 koa u SW/2 and HSLM
Cunakovewa:  Qp,=20kN/m Qi X La’b(m)ﬁ 6000 kN 3a mogen onT. 71, SW/0 kao u HSLM
Qu=35kN/m 3a mogen ont. SW/2

CaobpahajHa onTepehera Ha Hacun U3a NOTNopa M KPUIHNX 3Ua0Ba

LM71
q,=52kN/m’
Pe.x=0.500-52kN /m’=26kN/m*

Swi2
q,=50kN /m’
Pq.«=0.500-50kN /m*=25kN/m’



4.3.2. CaodpahajHo onTepehere

BepTtukanHa ontepehera— LM1
BepTukan+a ontepehetsa Mogena ontepehtsa 1 npeacTaebajy ytvuaje kammoHa 1 aytomobuna. OBaj MOAEN Ce KOpUCTH 3a reHeparHe
noKasHe nposepe.

LM 1 cacToju ce of ABa AENMMUYHA CUCTEMA:
- TaHgem cuctem (TS) npeacTaBrba CeT 4BO-OCOBUHCKWX KOHLIETPUCaHUX onTepeheta, ca NojeaMHaYHOM TEXMHOM OCOBUHE:

oy where  og s the addjustment factor given in National Annex
- JepgHako pacnogereHo ontepehete, ca cnegehom TEXMHOM N0 KBaApaTHOM MeTPY (OUKTUBHE Tpake:

og-Qy  where oy i the addjusiment facter given in National Annex

Mogen onTepehetsa 1: KapaktepuctniHe BpeaHOCTH:
Qik Qik

(LT T T T s LTI LT

m m° Q,,=200 kN
2k~
e . 2.0 Q,,=2.5 kN/m?

u To.5

m om0 Q,, =100 kN
3k~
20 Qo2 5 KN/m?

H B

Remaining area g, =2.5 kN/m”

4.4 NPOMEH/bUBO ONTEPEREHE, Temnepatypa
OEJCTBO TEMMEPATYPE

TemnepatypHa fejcTea AecuHucana y cknagy ca EN 1991-1-5
YHudopmHo TemnepatypHy Aejcteo y cknagy ca EN 1991-1-5
T,.=—27.0 C T,.=%35.0 C Tref=+10 C

AT =-27C AT =+27 C

N,con N ,exp
INuneapHo TemnepatypHo gejcTBo y cknagy ca EN 1991-1-5
AT ) 4e=15-0.6=9.0 C AT, n=8-1.0=8.0 C

Pa3smatpaHa koMbuHaLmja yHUOPMHE M NIMHeapHe Temneparype:

AT,+035-AT, o  0.75-AT,+AT,



5. KOMBUHALUMWUIE ONTEPEREHA

Combination of actions shall be in accordance with Annex A2 in EN 1990.

5.1. IpaHU4YHO cTarbe HOCUBOCTU

PauyHcke BpegHocTu aejctaBa 3a EQU (Set A):

Cratuuka paBHoTexa 3a caobpahajHe u newayke moctoBe buhe npoBepeHa npema cnegehum kombuHaumjama ontepeheta:

* yG:J'G+VP'P+YQ,1'Qk,1+Yo,i‘W0,,'Qk,v roe Je G MOBO/BHO

o Vet GHYp Py, QuitYo.i" o, Qx.; roe G Huje noBosbHO

3a KOHCTaHTHe npopavyHCKe yCroBee, npeanaxy ce cnpehe BpedHOCTY 3a y:

Y6 =105

Y6, inf= 0,95

Y o=1,45 - 3a xenesHuuka ontepehetsa, rae je HenoBorbHo. 0 3a MoBOMLHO.

Y o=1,35 - 3a caobpahajHa 1 nelwayka gejcTea, rae je HenoBorbHO. O 3a MOBOSLHO.

Y=1,50 - 3a cBa ocTana aejcTBa pajy KOHCTAHTHUX YCrOBA, A€ je HEMOBOHHO. 0 3a MOBOIBHO.

Y » = { npenopyyeHe BpeaHoCTV AeduHNcaHn y ofroBapajyiium eBpokogosima

PauyHcke BpeaHocTy AejctaBa 3a STR/GEO (Set B):

[MpopayyH KOHCTPYKTUBHUX eneMeHata buhe notepheHe ynotpebom cnepehux kombuHaumja ontepehetsa.

® YG;J'G+VP'P+Yo,1'Qk,1+Yo,i'wo,,'Qk,z rne Je G noBosbHO

o Vo GHYp P+yo,"Qui+Yoi" Yo" Qi rae G Huje noBorbHO

Cnepnehe BpeaHOCTY 3a y CY NPEOOXEHE:

YG,‘]:1,35

OBa BpefHOCT 0byxBaTa: COMCTBEHY TEXWHY KOHCTPYKTUBHUX UM HE-KOHCTPYKTWBHWX €eremeHaTta, 3actopa, Tna,
rnof3emMHe Boae u crioboaHe Bofe, YknoHuBa ontepehersa, uta.

YG,inf~ 1,00
Yo=1,45 - Kaga Q npefcTasrba HemoBorbHa AejCTBa kao pesynTar xenesuHukor caobpahaja, 0 3a NOBOMLHO.

Yo=1,35 - Kaga Q npeactasrba HenososbHa f4€jCTBA Kao pesynTaT KOMOBOSHOr Ui nelwadkor caobpahaja, 0 3a
MOBOJIBLHO.

Yo=1,50 - 3a ocrana caobpahajHa ontepeherba 1 ApyrAx NpoMeHsbuBuX AejcTasa. OBa BPEAHOCT NPeAcCTaBsba:
NMPOMEHIBMB XOPU3OHTANHM NPUTUCAK TNa, NoA3eMHy Bogy, crnobogHy BOAy W 3acTop, NpUTUCAK 3eMrbUTa ycnesq
caobpahajHor onTtepeheta, caobpahajHo aepoanHaMnyKo 4ejCTBO, A€jCTBO BETpa 1 TONMOTHO A4ejCTBO, UTA.

Y » ={ npeanoxexe BpeaHocTH AedmHucare y oprosapajyhem Espokoay.



PauyHcke BpegHocTu aejctaBa 3a STRIGEO (Set C):

Otnop Tna he ce nposepasaty ynoTpebom cneghux kombuHaumja ontepehema:
® VG Gryy PrygrQuityr Q. , TBE j€ G MOBOMBHO
o Vo GHYp PHyo 1 Qui+Yoi Wo,i Qi rae G Huje noBorbHo
lMpeanoxeHe BPeaHOCTM 3a Y CY:
* VY =10
e Yi,um=1,00
e Yo=1,15-Forroad and pedestrian traffic actions, where unfavourable, 0 3a nosossHo.

e Y,=1,30 - 3a npomeHrbMB XOPU3OHTAMHW MPUTIUCAK TNa, MOA3EMHY Bofy, CnoBogHY BOAY U 3aCTOp, MpUTMACAK
Q .
3emrbuwTa yeneg caobpahajHor ontepehetsa, 0 3a NOBOILHO.

e Yo=1,30-3acsa ocrana HenososbHa AejTcaa, 0 3a NOBOSLHO.

e Yp=0 npeanoxeHe BpeOHOCTI aeduHincaHe y oarosapajyhem Espokoay.
5.2. HeouekuBaHa n ceMaMmuUKa AejcTea

PauyHcke BpeAHOCTY 3a HeOYeKNBaHa AejcTaBa:
. G+P+Ad+(lﬂl,l'Qk,1)+W2,i'Qk,i nnm
° G+P+Ad+(¢I2’1.Qk,l)+w2,i'Qk,i

e [IpomeHrbuBo aejcteo Q 6utn he 0 roe je noBorbLHO

PauyyHcke BpeAHOCTU CEM3MUYKUX AejcTaBa:

o GH+Ap+yY, -Q ;where A=y, Ap

e [IpomeHrbuBo gejctBo Q 6utu hie 0 rae je NOBOILHO

e [peanoxeHe BpeaHocTn 3a y =1,00 3a cBa He-cemamnyka fejcTea.
5.3. FpaHKYHO CTatbe ynoTped/bUBOCTU

e KapaKTepucTiHo: G+P+Q 1+, ;" Qy

e Yecro: G+P+W1,1'Qk,1+¢’2,i'Qk,i

e Keasu-cTanHo: G+P+y, -Q, +y, - Q,



5.4 BpeagHoctun Y Ppakropa
MpenopyyeHe BpegHOCTH W hakTopa 3a xenesHuyke Moctose (y cknagy ca EN 1990: 2002/A1, Tabena A2.3)

Railway bridges - Partial and combination factors
Action Yosup| Wo | Wi | @)
Vertical forces LM71 080 b 0
Centrifugal forces Qy 080 b 0
LM71 Noising force Q. 145|100 (080 O
Horizontal earth pressure due to traffic load surcharge 080 b 0
Aerodynamic effects ik 080050 O
Vertical forces Swi2 1120 0 (1.00] O
Centrifugal forces Qe 120 0 | 100 O
Swi2 Noising force Qg 120 (100 080] O
Horizontal earth pressure due to traffic load surcharge 1451080 b 0
Aerodynamic effects Qe | 120080050 ( O
Non-public footpath loads 150|080 |05B0] O
Wind forces Fu | 150 075(050( 0
Thermal actions ° Ty | 1.50 | 0.60 | 0.60 | 0.50
Construction loads Q. 150 [ 1.00| - 1.00
* If deformation is being considered for persistent and fransient design situations, 2 should be taken equal to 1.00 for rail traffic actions. For
seismic design situations, see Table 8.9 of this Designers’ Guide (EN 1990: 2002/41, Table A2 5).
®(.8if1 track only is loaded: 0.7 if 2 tracks are simultaneously loaded; 0.6 if 3 or more tracks are simultaneously loaded.
“See EN 1991-1-5.

[Mpenopy4eHe BpeaHOCTY bakTopa 3a nyTHe MocToBe (y cknagy ca EN 1990: 2002/A1, Tabena A2.1)

Road bridges - Partial and combination factors
Action Symbol | Yosup| We | W1 | W2
gria-TS 075|075 O
gria - UDL LM1 040|040 O
gria - Pedestrian + cycle-track loads 0401040 O
Traffic loads |grib (single axle) LM2 135 0 (075 O
{gr) gr2 (horizontal forces) 0 0 0
gr3 (pedestrian loads) 0 0 0
grd (LM4 - (crowd loading)) LM4 0 (075 O
gr5 (LM3 - (special vehicles)) LM3 0 0 0
- Persistent design situations Fox 150 | 060 (020 O
Wind forces
- Execution Fox 150 | 0.80 0
Thermal actions Ty 1.50 | 0,60%| 0.60 | 0.50
Snow loads Qx| 1.50 | 0.80
Construction loads Q. 150|100 - 1.00
* The recommended ), value for thermal actions may in most cases be reduced to 0 for ulimate limit states EQU, STR
and GEO. See also the design Eurocodes.




OgnpehuBarbe cnyvajeBa ontepeheta 3a xenesHuukm caobpahaj (kapakT. BPeOHOCTM BULLEKOMMOHEHTHA AejcTBa) (y cknagy ca
EN 1991-2, Tabena 6.11)

Number of Groups of loads Vertical forces Horizontal forces Comment
tracks
on Reference: sections of this 6.7.2/67.3 6.7.3 6.7.4 6.9.3 6.9.1 692
structure  Guide
Reference: EN 1991-2 632/633 633 6.3.4 6.5.3 6.5.1 652
| 2 >3 Number Load  Loaded LM7I"V  SW/2"® Unloaded Traction, Centrifugal Nosing
of tracks group® track sSw/"@ train braking!” force'" force'
loaded HSLM®®)
I gril T, [ | 059 0.5 Max. vertical | with
max. longitudinal
I gri2 T, [ 0.5® | 1 Max. vertical 2 with
max. transverse
I gri3 T, 14 [ 0.5% 0.5®  Max. longitudinal
I gri4a T, 14 0.5® I I Max. lateral
| gr 5 T, | |1 1¢ Lateral stability with

“unloaded train”

I grie T, I | & 0.5® 0.5 SW/2 with max.
longitudinal
I grl7 T, I 05® 1 1) SW/2 with max.
transverse
gr21 T, [ | S 05® 0.5®  Max. vertical | with
y r [ & 0.5% 0.5 max longitudinal
gr22 T, [ 0.5® 1 1 Max. vertical 2 with
T2 | 05 1 14 max. transverse
gr23 T, 14 [ 05® 0.5®  Max. longitudinal
T |4 [ 05® 0.5
gr24 T, |4 05® I I Max. lateral
T |4 05® I I
gr26 T, I 1® 05® 0.5®  SW/2 with max.

e

[

e

[

3

T, I |6 0.5% 0.5®  longitudinal
gr27 T, I 059 15 15 SW/2 with max.
T [ 05® | 1) transverse
>3 gr 3l T: 0.75 0.75® 0.75® 0.75) Additional load case

3

(1) All relevant factors (o, @, f,...) have to be taken into account.

{2) SW/0 has only to be taken into account for continuous span bridges.

(3) SW/2 needs to be mken into account only if it is stipulated for the line.

(4) Factor may be reduced to 0.5 if favourable effect; it cannot be zero.

(5) In favourable cases these non-dominant values have be taken equal to zero.

(6) HSLM and real trains where required in accordance with EN 1991-2, 6.4.4 and 6.4.6.1.1.

(7) If 2 dynamic analysis is required in accordance with EN 1991-2, 6.4.4 see also 6.4.6.5(3) and 6.4.6.1.2.
(8) See also EN 1990: 2002/A1, Tablk A.2.3.3

Dominant component action as appropriate

to be considered in designing a structure supporting one track (Load Groups 11-17)

to be considered in designing a strucwre supporting two tracks (Load Groups |1-27 except 15). Each of the two tracks have to be
considered as either T, (Track 1y or Tz (Track 2)

to be considered in designing a structure supperting three or more tracks; (Load Groups Il to 3| execept 15). Any one track has to be
taken as T, any other track as T, with all other tracks unloaded. In addition the Load Group 31 has to be considered as an additional load
case where all unfavourable lengths of track T, are loaded.



. AHAJNIU3A KOHCTPYKTUBHUX ENNEMEHATA

1. NMpumereH copTBEpP KOHAYHUX enemeHaTa - AxisVM

KoHcTpykuuja je MogenupaHa ynotpe6om copteepa koHaqHux enemeHata — AXIS VM. Mogen npeactaBrba vHamHy CTpyKTypy

OnwTt napameTpu apmupatba U NpopayyH notTpedHe apmatype — mogyn RC1

OnwTe apmupare ce MOXe nmpopadyHati y cknagy ca EBpkogom 2. lMpopadyyH apmuparba MemOpaHe, miodve, U FbyCKacTux enemeHata
6a3MpaH je Ha TpeheM HanoHCKOM CTahby. I'IpaBau, apMupata UCTn je Ca W JOKanHu cMepoBuMa X,y KOOpAWHAaTa. HomumanHm MomeHT
caBwjarba kao 1 ogrosapajyhe akcujanHe yBpctohe cy ogpefieHe Ha 6a3n cnpeyeHOr oNTUManHOT NpopaYyHa.

z :
K- point fop
T — Au
top

bottom
A‘J

Ai‘op /

.

/ YR,
X T T bottom

Al:’otfom
PesynTyjyhn KOMNoHeHTY

- mxD, myD,

- nxD, nyD: payyHcka fejcTBa

- axb: pauyHCKa NOBPLUMHA apMUparba Aoker nojaca y 'x’ npasLy
- ayb: payyHcka NoBpLUMHA apMUparba Joker nojaca y 'y’ npasLy
- axt pauyHCKa NOBPLUMHA apMUpakba ropkber nojaca y ‘x’ npasLy
- ayt payyHcKa NoBpLUMHA apMUparba ropkser nojaca y ‘y’ npasuy

MunumanHa febrouHa 3awTutHor crioja: CohtBep ofpefyje MUHUMArHY TOpHY W Oy A€BMbUHY 3alUTUTHOT Crioja Y CkNafly ca Knacom
W3MOXEHOCTYW Mo BaxeheM cTaHaapay.

Calculation of orthogonal x/y reinforcement according to Eurocode 2
If m., my, my, are the internal forces at a point, then the nominal moment strengths are as follows:

The moment optimum is:  4™2=% i _=m,
Amy=min! ¥
Yes ﬂ No
T ” t
Moy =My + |y, m =0 a
xD x | .(\| xD m;‘;
3 = L -
Myp =My + mn| Mopi— +|""x|
Yes ﬂ No
2
’".39= mx+|m,0| f”in= m

|”'J' |

b
Myp = ml‘.+|mx‘| m{’-D =0




CodhTeep oppefyje noTpebHy 3aTe3Hy 1 NPUTUCHYTY apMaTypy.
Cnenehe BpegHOCTU Cy MPeACTaBIbEHE Kao pe3ynTtaTu: axb, axt, ayb, ayt.
lMpencTaBrbajy NnpopadyHaTy apMaTypy roper v Aower nojaca y 'x' u'y’ npasLy.

INokanHe koopanHaTe cucTeMa KOHauHUX enemeHara y 3D mogeny.
boje: X = LpBEHO, Y = XYTO, Z = 3eNeHO.

-

Y3eTn y 0631up MUHUManHy NOBPLUMHY apMUparba
CodbBep ogpehyje noTpebHy MUHUMANHY NOBPLUMHY apMupat-a FToOpHEr 1 OHEr Nojaca y Cknaay ca Baeunum cTaHgapanma. Ako je
npopayyHata Konm4mHa apMuparba Makba Of OBUX BPEAHOCTH, YCBAjOTU MUHUMAITHY NOBPLUKMHY apMupatba

YHucopmHe 60je cy npeacTaBrbeHe 3a KONWYMHY apMupatba

0 32/20cm+.0 32/20 cm — 8042 mm”®

axt

9 25/20 cm+.0 32/20cm — 6476 mm’ [rm/m]

2 N 8042 |

G 25/20 cm+.0 25/20 cm — 4909 mm R Raa S
. 6476

2 4909

g 20/20 cm+4 25/20cm - 4025mm {'W

0°20/20 cm+ .8 20/20cm — 3142mm? '{I%

o emy

) 2010

G 16/20cm+.9 20/20cm — 2576 mm —BW

) L] 1005

0 16/20cm+.0 16/20cm — 2010 mm il

20/20 cm — 1571 mm”°
0 16/20cm — 1005 mm>

2. AHAJIU3A ENEMEHATA TOPHE NJTOYE
CTPOJA 2.1. YHYTPALWUHE CUIE U MOMEHTU



Linear analysis

Code

Eurocode

Cazs
Type

- Crinical Max.
S(ANULS (a, b))

E(F)

E (W)
E (Eq)

-4 358
-4 35E8
- 112E-10

Comp.

Part

- mxD+ [kNm/m]

: Deck

Linear analysis

Code

Eurocode

Case
Type

: Cribical Min.
- (ANULS (a, b))

E(P)
E (W)
E (Eq]

-4 3568
-4 35648
:1,12E-10

Comp.
Part

- mxD- [lkim/m]
: Deck

[1], > Manyba, Linear,(Auto) Kpum. maxc.., mxD+, Isosurfaces 2D, [oprsu nozned

a # ,l‘
29#7 3 AT, - |
A
R
807292286 o
7 1
B R j g T
..k':: & 035 590 o -:__.:- :
I g b
L E_"- ?' &
= | e = e - >
3 £ a7 &
% ¥ =] 1= o
. :
2 08 - 1=
2310 L

[1], > Manyba, Linear,(Auto) Kpum. mun., mxD-, Isosurfaces 2D, lopru noened

o

=
e

SanaaT

aTE

1t

3
=
|

[kMmim]

FEbLT

-212

;

T




Linear analysiz myD+
Eﬂde Egrgpm;l:l [lkMm/m]
age - Crhical Max. E
Type - (AIIULS (a, b)) _.@
E(F) -439E8 il
E(W) -435E8 — 1084
E(Eq) : 1,12E-10 ol 954
Comp. - myD+ [kNmim] 903
Part - Deck L 813

. DD 23

B 632

B 542

i m 452

= 361

— 2N

oy 181

= %0

0

i
[l], > MMany6a, JluHeapHo,(Auto) Kpum. makc., myD+, Isosurfaces 2D, [oprsu noened

Lingar analyziz myD-
i 25 o
dsEe - ICal In. ~
Type - (AlULS (a, b)) E 957 . _._U
E(F) -435E8 507 =
E (W) -43568 360, - Z — 5Kl
E (Eq) - 1,12E-10 3 o -198
Comp. - myD- [kNm/m] ?dl 2261
Part - Deck T T 5 B n-“ o —D.E,Qs

DD -39
: n A57
o -522
= -587
1 552

-
=
=

7

T

[1], > Manyba, flureapHo, (Auto) Kpum. muH., myD-, Isosurfaces 2D, oprsu nozned



Linear analysiz
Code Eurocode
Case : Crbcal Min Max.
Type :(AULS (a, b))
E(P) 4358
EW) -435E8
E (Eq) : 1,12E-10
Comp. - mx [kNm/m]
Part - Deck

Linear analysis

Code FEurocode

Caze : Critical Min Max.
Type :(AIULS (a, b))

E(P) -4 3568
E(w) -43568
E (Eq) - 112E-10

Comp. - my [kMm/m]
Part - Deck

168

E“j od ) &8
2 # & - 55 %E
oo & -
] : El
= 1T L,_F_EL{_:_ LE3
J——— - |

[1], > Manyba, [luHeapHo, (Auto) KpumuaHo, mx, Isosurfaces 3D

[I], > Many6a, NuHeapHo,(Auto) Kput., my, Isosurfaces 3D

9

iatthoiciiL

b

i

;

§a

7

@Té

h

Shigaedh:

It




2.2. JUMEH3UOHUCAKHE

Mpw npopayyHy noTpeGHe KoNMYMHE apMupatba, OrpaHYEHOCT LWNPUHE MYKOTUHA je y3eTa Y 063up.

Reinforcement values

Linsar analysis

Code Eurocode

Caze
Type

- Critical Min, Max_
S(ANULS (a, b))

E(F}

E(w) -435648
E(Eq) :1,12E-10

-4 3568

Part

Comp. - axb [mm3im]

- Deck

[RI], > Many6a, ITuneapHo,(Auto) Kpum., axb, Isosurfaces 2D, loprwu noened

Linear analysis

Code Eurocode

Case
Type

- Critical Min Manx.
S(ANULS (a, b))

E(P)

E(wW) -435E8
E(Eq) : 1,12E-10

14 3568

Part

Comp. : axt [mm2m]

- Deck e ; ______

[RI], > Manyb6a, ITuHeapHo,(Auto) Kpum., axt, Isosurfaces 2D, [opu noened

[ebrbuHa enementa: 80cm.

gone (axb) rope (axt)

MotpebHa NoBpLLNHA apMuparba 4875 mm> 4840 mm?>
lokana X K0OpA,, IMagka apMatypa g 16/20 cm+4 20/20cm|2576 mm®) & 16120 cm(1005 mm?)

TNokanaH x koopA., Makc. apMaTypa

w
=

;

[mm3im]

]

o

i

(=]
prs
=
(]

o

E}
S 1

i

0°25/20 cm+ .0 25/20cm (4909 mm?) @ 25/20 cm+ .4 25/20 cm(4909 mr

KoHcTpykTuBHM enemeHTu cy agekBathu 3a FCH u 'CY ca npeanoxeHoOM KonMuMHOM apmupatba. OrpaHuyerse W1puHe NyKOTUHE 3a
I'CY je 0.3mm.



Linear analysiz ayb
Code Eurocode [mm3im]
Caze : Cribcal Min Max_ E
Type - (AIULS (a, b)) 'm
E(P) 43568 B4TE
E(W) -435E8 .|:| 4909
E (Eq) : 1,12E-10 B 4025
Comp. : ayb [mm?/m] B 142
Part - Deck 1

Linear analysis ayt
Code Eurocode [mm3/m]
Case : Critical Min, Max. E
Type - (AIULS (a, b)) R
E(P) :435E8 — B4TE
Em) -435E8 M 4909
E(Eq) :112E-10 ] 4025
Comp. : ayt [mm=im] 3142
Part :Deck (1 757h

| M 2010

— ] w 1571
i : 1005

Y I, B

[RI], > Manyba, JluneapHo,(Auto) Kpum., ayt, Isosurfaces 2D, [oprwu noened

[ebrbuHa enemenTa: 80cm. .

none (ayb) rope (ayt)
MotpebHa NoBpLLNHA apMupaksa 3446 mm"> 5614 mm®
Tlokarnak 'y’ KOOpA,, maska apMaTypa g 16/20cm+4 20/20cm|2576 mm® & 16120 cm(1005 mm?)
TNokanaH ‘y’ koopA., Makc. apmatypa 0 20/20 cm+ .9 25/20cm) G 25/20 cm+.9 32/20 cm)

KoHcTpykTuBHM enemeHTu cy agekBatHu 3a FCH u 'CY ca npeanoxeHoOM KonMYMHOM apmupatba. OrpaHuyere WupuHe NyKOTUHE 3a
r'CY je 0.3mm.



2.3. AE®OPMALMIE

Yru6 ycnen cranHor ontepehewa — FCY kBa3u-ctanHo

Linear analysiz

Eurocode

- Critical Min.
- (3LS Quasipermanent)

-4 3568
-4 3568
112641

: eZ [mm]

: Deck

o 1ppi1ld
2 1162 1E6

.........

hedcEsil

N

54

[]
do

-10

-104
<108
-108
-1
-11.3
-115
-118
-120
-12

125

]

[1], > Many6a, JiuseapHo,(SLS Quasipermanent) Kput. muH.., eZ, Isosurfaces 2D, [opru nornegMakc. gedropmaumje yenen aenmumMnyHo
HaHeTUX CTanHux U noBpemeHmnx ontepehewa — FCY kapakTepUCTUYHO

Linear analysiz

Code

Eurocode

Case
Type

- Critical Min.
- (5LS Characteristic)

E(P)
E(W)
E (Eq)

-4 35E8
-4 35E-8
112610

Comp.
Part

: eZ [mm]
: Deck

—p——

[1], > Manyba, flueapHo,(SLS Characteristic) Kpum. mun., eZ, Isosurfaces 2D, [opru nozned

"

roes:

In

[

-138
141
-14.4
146
-149
-15

-154

TH

-16,0
-16
16,
-16.8
1710
173
176

i




Code  Eurocode

E(F)
E(W)
E (Eq)

Part

[1], > Manyba, [luHeapHo,(SLS Characteristic) Kpum. mun., eZ, Isosurfaces 2D, [optsu no2ned

e, p;=16.3mm—14.7mm=1.6 mm

0 = L :9650mm:37mm
zRdH600 2600 '

e, rg=3.7mm>e, .,=1.6 mm 3aposomasa!

]

125
-12.8
-131
-13.3
-13.6
-13.9
-14.2
-14.4
147
-15,0

Fapaaty

;TT

155
-15.8
-16.1
-16.3

i




3. AHAJIU3A EIEMEHATA 3UAA
3.1. AUMEH3UNOHUCAHE
Mpu NpopayyHy NoTPeBHE KoNnyMHe apMuparsa, OrpaHMYEHOCT LIMPUHE MyKOTHHA je y3eTa y 063up.

Reinforcement values

Linear analysiz

axk
Code Eurocode [mm3im]
Case : Critical Min, Max. E‘j
Type -(AIULS (a, b)) = 8042
E(P) 43568 b476
EMW) 43568 .|:| 4909
E (Eq) :1,12E-10 4025
Comp. : axb [mm3m] ‘Dﬁ
Parts :(2) i 2576
Wall 1. —DW
Wall 4. _Dﬁ
| 1005
]
7z
z
"
X

Kon. apm. - [RI], > 2 dena, JTuHeapHo,(Auto) Kpum., axb, Isosurfaces 2D

Linear analysis
e i
ase : Critical Min,Max.

((AULS (a, b)) 8042
E(P) :435E8 0
EWw) 4358
E (Eq) - 1,12E-10
Comp. : axt [mm2fm]
Parts :(2)

Kon. apm.- [RI], > 2 parts, JluHeapHo, (Auto) Kpum., axt, Isosurfaces 2D

JlebrbuHa enemexTa: 90cm

pone (axb) rope (axt)
MoTpebHa noBpLUMHA apMupar-a 2983 mm> 2942 mm?>
Tlokanan X koOpA,, fMaga apMatypa g 16/20 cm (1005 mm’) 4 16/20cm(1005 mm?)
Ilokanat x koopA., Makc. apmartypa G 16/20cm+.9 20/20cm) 920/20 cm+.9 25/20cm)

KoHcTpykTMBHM enemeHTH cy agekBaTHu 3a FCH n I'CY ca npeanoxeHOM KONMYMHOM apMuUpakba. OrpaHnyerse WUpUHe NyKOTHHE 3a
I'CY je 0.3mm.



Linear analysiz ayb
gude E;rgpu-{li;_ . [mm%im]
ase - Critical Min, Max. R
Type :(AIULS (a, b)) Rl
E(P) :435E8 . bATE
E(W) 43568 B 4909
E (Eq) : 1,12E-10 ? B 025
Comp. : ayb [mm?/m] B 3142
Parts :(2) 2576
Wall 1 1 2010
— 1005
T 0
i
£
-
X
Kon. apm.- [RI], > 2 parts, [luneapHo, (Auto) Kpum., ayb, Isosurfaces 2D
Linear analysis ayt
gude E;rocm?:l - [mm3im]
ase - Critical Min Max. o ) —
Type - (ANULS (a, b)) g2z
E(F) 43568 — B4T6
E(W) 43568 B 4909
E(Eq) :1,12E-10 B 4025
Comp. : ayt [mm?m] 3142
Pars :(2) L 2576
Wall 1.
= Fou
J Py —._
i s e
HZ—
£
£
X

Kon. apm.- [RI], > 2 parts, JluHeapHo, (Auto) Kpum., ayt, Isosurfaces 2D

[ebrbuHa enemenTa: 90cm.

none (ayb) rope (ayt)
MoTpeBHa noBpLUMHa apMm1patba 2208 mm> 2857mm”>
llokarnaH y' koOpA,, maska apMatypa g 16/20 cm| 1005 mm?) 4 16/20cm(1005 mm?)

TlokarnaH y' k0OpA,, MaKc. apMaTypa g 16/20 cm+.4 20/20 cm|2576 mm®) @ 20120 cm+.0° 20/20 cm|(3142 mm’
KoHcTpyKkTMBHU enemeHTy cy apekBaTHu 3a FTCH 1 IT'CY ca npeanoxeHOM KONMYMHOM apMupakba. OrpaHnyeHe WupuHe NyKoTUHE 33
I'CY je 0.3mm.



4. AHAJIU3A ENNIEMEHATA AOE NJIOYE
4.1. YHYTPALWHE CUJIE U MOMEHTH

Linear analysis
Code  Eurocode
Caze :Crifical Max.
Type :(ANULS (a, b))
E(F) :435E8
E(W) -435E8
E (Eq) :1,12E-10

Comp. I:d]+ [kMm/m]
F‘:{r?p :nB-Iaseplatem . 1 ////ﬂl”

W/ .y
IW/, W/ LI 5 Wﬂfﬂfﬁl’(w PR

i W ‘fi 11?.” 15%

[I], > Mnoya, JTunearpo,(Auto) Kpum. Max., mxD+, Isosurfaces 2D, ['oprwHU nozned

Linear analysis
Code Eurocode

Case : Crmtical Min.
- (AULS (a, b))
-4 35E-8
-4 35E-8
-1,12E-10
. > mxD- [kNmim]
: Bazeplate

[l], > Mnoya, Linear,(Auto) Critical Min., mxD-, Isosurfaces 2D, lopru noened

r;ff‘

E|
=
02
i

[kNmifm]

ETE?

JEATS) [T ) ) ]
Fod | o | i | =l | 2
o | P | Sa | e |
I

I:‘ﬁ_h
e | =
(2] =
o




Linear analysis myD+
Code Eurocode [kNmim]
Caze :Critical Max. E
Type :(AIULS (a,b)) | 750
E(P) 4358 ROE
EW) 435E8 -
E (Eq) - 1.12E-10 -0
Comp. : myD+ [kMm/m] -.ﬁ
Part :Bazeplats —Dﬁ

=
e
[ 321

142
a

------

éé

)
[=1 K= ]

Gﬁ"ﬂ—l

- _

'-_"," 11 i 3 Gy

s // S //M/:////M/// L
////I#/ [ //////

ﬁ

L

[1], > Mnoya, JTuneapHo,(Auto) Kpum. makc.., myD+, Isosurfaces 2D, lopmu noened

Linear analysis myD-
Code Eurocode [kNmim]
Casze : Cntical Min. =Tt o
Type :IAIULS (a, b)) ; o 0

-4 3568 g .

-4 35E-8
112610
. - myD- [kNmfm]

: Bazeplate

[1], > Mnoya, fluHeapHo,(Auto) Kpum. mut.., myD-, Isosurfaces 2D, opwu nozned



4.2. AUMEH3UOHUCAHE
Mpw npopayyHy noTpebHe KonuuMHe apMuUparsa, OrpaHNYEHOCT LWMPUHE NYKOTWHA je y3eTa y 0b3up.

Reinforcement values

Linear analyziz
Code FEurocode
Case :Critical Min,Max.
Type - (AIULS (a, b))
E(P) -435E8
Ew) -435E8
E(Eq) :1,12E-10
Comp. : axb [mm?/m]
Part :Bazeplate

ank

[RI], > IMnoya, flureapHo,(Auto) Critical, axb, Isosurfaces 2D, [ompHU noaned

Linear analysis =
Code Eurocode [mmm]
Caze : Critical Min, Masx. E
Type - (AIULS (a,b)) — Bo42
E(P) :435E48 BATE
E(w) -435E8 | 4909
E (Eq) : 1.12E-10 Ly
Comp. : axt [mm3m]

Part :Bazeplate

[RI], > INnoya, fluHeapHo,(Auto) Kpum., axt, Isosurfaces 2D, ['oprwu nozned

[ebrbuHa enemenTa: 90cm.

gone (axb) rope (axt)
MoTpe6Ha NoBpLLMHA apMU1patba 3988mm° 2297 mm’
INokanaH x koopa., rnasHa apmatypa g 16/20cm (1005 mm2) 4 16/20cm ( 1005 mmz)
INokanaH x koopA., Makc. apmartypa 9 20/20 cm+.9 25/20cm) 7 16/20cm+4 20/20cm (2576 mm®

KoHcTpykTuBHM enemeHTy cy apgekBatHu 3a FCH 1 F'CY ca npeAnoxeHoM KOnMYMHOM apMupatba. OrpaHuyerse WUpuHe NyKOTUHe 3a
I'CY je 0.3mm.



Linear analysis

ayb

Code Eurocode [mm3/m]
Casze : Crtical Min,Max. E
Type :(AIULS (a, b)) 0 8042
E(P) -43548 i b476
E(W) -435e8 4909
E(Eq) : 1,12E-10 —Dﬁ
Comp. : ayb [mm&im] =25 s —Dﬁ
Part :Bazeplate 9576

7% 7 /”% 7 om0

7 A

. ) &=

e 1005

7 7 -
Y
L,

[RI], > Mnova, [luHeapHo,(Auto) Kpum., axt, Isosurfaces 2D, lopru noened
Lingar analysis ayt

Code Eurocode [mm3m]
Case : Critical Min,Max. E
Type :(AIULS (a, b))

8042
L

E(P) 4358 BATE

E(W) 43568
E(Eq) :1,12E-10

Comp. : ayt [mm3m] e ,_‘efs?f////'//./ﬂfﬂﬁb-.,"w,,,,,,, o I}!///////////'///////////ﬂfﬁh ———
Part :Baseplate WE”W/M[II/[A’QWW 55

et T | : |
W 2y i A
- « UMY Y

[RI], > Mnova, [luHeapHo,(Auto) Kpum., ayt, Isosurfaces 2D, loprwu noened

[lebrbuHa enemenTa: 90cm

pone (ayb) rope (ayt)

MotpebHa NoBpLLNHA apMupaKa 4566 mm° 1778 mm’

NokanaH ‘y’ koopa., rMasHa apmarypa g 16/20cm ( 1005 mmz) H 16/20cm ( 1005 mmz)

INokanaH ‘y’ koopf., Makc. apMaTypa 9 25/20 cm+.9 25/20cm) 7 16/20cm+4 16/20cm (2010 mm’

KoHcTpykTuBHM enemeHTu cy agekBatHu 3a FCH u 'CY ca npeanoxeHoOM KOnMYMHOM apmupatba. OrpaHuyere WUpUHe NykOTUHE 3a
I'CY je 0.3mm.



m. PEAKUWJE OCJIOHALIA

HanoH y HuBoy Temerm-a 3a 'CY kBasu-ctanHy komouHaumjy ontepehwa (y cknagy ca tabenom EN 1990:2011 Tabena A2.4, 6.10)

Linear analysis
Code Eurocode
Caze : Critical Min.
Type : (5LS Quasipermanent)
E(P) -435E8
E(W) -435E8
E(Eq) : 112E-10
Comp. : Rz [kNim3]

[1], JlureapHo, (SLS Keasu-cmarsnHo) Kpum. mMuH.., Rz (surf. supp.), Isosurfaces 3D

HanoH y HuBoy Temerba 3a TCH kom6uHaumjy ontepehema (y cknagy ca Tabenom EN 1990:2011 Tabena A2.4, 6.10)

Linear analysis
Code Eurocode
Case : Crbcal Min.
Type :(AIULS (a, b))
E(P) 43568
E(W) -435E8
E (Eq) : 112610
Comp. : Rz [kKN/m?]

[I], Nunearpo, (Auto) Kupm. mun.., Rz (surf. supp.), Isosurfaces 3D
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MPOPA4YH OTIOPA OCJIOHLIA 3A KOHCTPYKLUWJY NMOOBOXHAKA Y CKITAQY CA
EN 1997-1 (ANNEX D)

Howt = 107.40n  [Higrrian = 109.80m  Hompank = 109.22m  [Hroyng = 104.68n]

dakTopyn Kopenaumje 3a 4obuBaHe KapakTeEPUCTUYHUX BPEQHOCTM 13 MapumjanHu dakTop
y3opaka Tna: OTMOPHOCTU 32 HOCMBOCT
Eforn= | 1 1 2 3 4 5 7 | 10 ocnorua:
140 | 1.35 | 1.33 | 1.31 | 1.29 | 1.27 | 1.25
Emean 1.40 VR = 1.40
&min 140 | 1.27 | 1.23 | 1.20 | 1.15 | 1.12 | 1.08

MeotexHU4Kku npodwmn:

Os3Haka Oe6rbuHa | [Oy6uHa Y @ c qc Mv
cnoja UsCs (m) (m) (kN/m 3) (°) (kPa) (MPa) (MPa)
n N/A 25 25 19 - - 1.3 -
Q1 CL, ML 45 7 20 20 14 35 55
Q1al-pr,gl CL 27 9.7 19 19 16 0.8 55
Q1al-p SM, SP 1.7 114 19 35 0 115 17.3
Q1al-prgl CL 36 15 19 19 16 25 55
Q1al-prgl CL 2 17 19 19 16 0.9 8.5
Q1al-p SM, SP 74 244 19 34 0 75 11.3
Ed. koxesnja, 3anpemMmHCcKa TeXUHa, yrao cMudyhe EdekTrBHa KOXe3nja, 3anpeMUHCKa TEXUHA,
otnopHocTn n CPT TaykacTu oTnop Ha HMBOY TEMerbera: yrao cMuyyhe oTnOpHOCTH Hacuna::
o N pv—— C'p = 0kP3 1o KN
(e (R IR B L

OTnopHOCT OCMNoHLa y cKnagy ca ApeHMpaHUM ycroBuMa 3aTBOpeHUX pamoBa 6e3
BepTUKanHux ontepeherwa

q= cr'z(Hembank - Hfound) q:= crz(Hembank - Hfound)

2
_ mtan(¢) . 9 — _ : —
Ng:= e ~tan(45 + 2) N = 6.40 N = (Nq— 1)~cot(¢) Ne = 14.8
bq := 1.00 be = 1.00 i = 1.00 Sq:= 1.00 S¢ = 1.00 i = 1.00
C"“N.-b.-S.~i.+ qQ" Ny-bySi
o ::( ccce qqqq)=43o-kpa
Rd
TR

OTnopHOCT OCMNOHLA y CKNagy ca HeApeHMpPaHUM ycroBuMa 3aTBOpPeHMX pamoBa 6e3
BepTUKanHux ontepeherwa

HepnpeHupaHa q (7 +2)-cykbeScic+a

(kapakT) cmudyha ¢ = = 161-kPa 0'Rd = ' = 656-kPa
: 15.5-€ i

OTMOPHOCT Ha min R

HUBOY TeMelbeHa:

R, Min = (238 + 25)-kPa < min(chd , o'Rd) = 430-kPa 3AIOBOJLABA!



NMPOPA4YH OTIOPA OCJIOHLIA 3A "U" PAM (H=2.30+0.90m)
Y CKNAQY CA EN 1997-1 (ANNEX D)

Howt = 107.40n  [Higrrian = 109.80m  Hempank = 109.22m  [Hroyng = 105.40]

dakTopyn Kopenaumje 3a 4obuBaHe KapakTeEPUCTUYHUX BPeOHOCTM 13 MapumjanHu dakTop
y3opaka Tna: OTMOPHOCTU 32 HOCMBOCT
Eforn= | 1 1 2 3 4 5 7 | 10 ocnonua:
140 | 1.35 | 1.33 | 1.31 | 1.29 | 1.27 | 1.25
Emean 1.40 VR = 1.40
&min 140 | 1.27 | 1.23 | 1.20 | 1.15 | 1.12 | 1.08

MeotexHu4ykmn npodmn:

OsHaka Oe6brmbuHa | [yb6uHa Y ¢ c qc Mv
cnoja uUsCcsS (m) (m) (kN/m 3) (°) (kPa) (MPa) (MPa)
n N/A 2.5 2.5 19 - - 1.3 -
Q11 CL, ML 4.5 7 20 20 14 35 55
Q1al-pr,gl CL 2.7 9.7 19 19 16 0.8 55
Q1al-p SM, SP 1.7 11.4 19 35 0 11.5 17.3
Q1al-pr,gl CL 36 15 19 19 16 25 55
Q1al-prgl CL 2 17 19 19 16 0.9 8.5
Q1al-p SM, SP 74 244 19 34 0 7.5 11.3
Ed. koxesnja, 3anpemMmHCcKa TeXUHa, yrao cMudyhe EdekTrBHa KOXe3nja, 3anpeMUHCKa TEXUHA,
oTnopHocTn n CPT TaykacTu OTNOP Ha HMBOY TEMErbewa: yrao cMudyhe OoTNnoOpHOCTM Hacuna:
o N pv—— C'p = 0kP3 1o KN
i m3 D‘ &g = 307 "0 m3

OTNOPHOCT OCroHLa Yy cknagy ca AgpeHMpaHum ycrnoBuMa 3a "U" pamoBe 6e3 BepTUKaNHUX
onTtepehewa

q:= 0"Z(Hembank - Hfound) q:= crZ(Hembank - Hfound)

2
a 'n-tan(cb')_ o 3' — o _1). ' =
Ng:=e tan(45 + 2] Ng = 6.40 Ng = (Nq 1) cot(d) Ng = 14.8
bg = 1.00 bg := 1.00 i = 1.0 sq:= 1.00 s¢:= 1.00 ig := 1.00
C"“N.-b.-s.i.+ g Ny-bySq-i
cC “Cc*~C ¢C
ORd = ( a®%q' - 397 KkPa
TR

OTNOPHOCT OCIoOHLAa Y CKnagy ca HeapeHupaHum ycnosuma "U" pamoBa 6e3 BepTUKanHMX
onTtepehewa

HepnpeHupaHa q (7 +2)-cykbeScic+a

(kapakT) cmudyha ¢ = = 161-kPa 0'Rd = ' = 646-kPa
15.5-€ i

OTMOPHOCT Ha min R

HUBOY TeMelbeHa:

R

L Min = (69 + 12.5)-kPa < min(chd , o'Rd) = 397 -kPa 3AIOBOJbABA!



v. CUINYPHOCT OTMNOPA NMPU NOAU3AHY

CraHaapoHW HUBO NOA3EMHE BOAE NPema NojekTHOj AoKyMeHTaumju: : 107.40 m

Kota powe nospiumHe AB nnove105.80 m

[JlejcaBa noau3arba KOHCTPYKLMjE HIUCY KpUTMYHE Yy 360T HiMBOa Noa3eMHe Bofe. [akne, npoBepea Huje noTpebHa. KoHcTpykumja je 6e3beaHa
NpoTUB Noaun3atsa.

Tamas Kosa



- CAOBPARAJHN UHCTUTYT UMM p.o.o0.
(] | = HemanunHa 6/1V, 11000 Beorpag

2/1-1.45.6.2 NMPEOMEP U NPEOPAYYH

2017-728-KOH-2/1-1.45
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SAOBRACAJNI INSTITUT

CAOBPARAJHUN UHCTUTYT UMUN g.o.o.
HemawunHa 6/IV, 11000 Beorpaa

WOEJHU NMPOJEKAT
MPYTrA: BEOIPAL - CYBOTULIA - APXKXABHA T'PAHULIA (Kenebuja)
KHUTA 2/1-1.45 NTPOJEKAT MOCTOBA
NOABOXHAK Ha km 174+928,10 npyre
km 0+160,84 ykpwTaja no cao6pahajHuumn

Bp. nos.

Jen. ueHa
(8VH)
B

Konunuunna

A

Jen.
mepe

Llena (auH)
A'B

Onuc pagosa

2/1-1.45.1

NPUNPEMHU PALOBU

Cse nosuuuje obyxearajy nopeg onuca rnojeaMHa4yHnX CTaBku caB pag v Matepujan Koju je notpebaH
3a KOMMMEeTaH U KBanuTeTaH 3aBpLUETaK paJoBa onvcaHe nosuuuje.

O6payyH konnunHa cTBapHO M3BeAeHNX pagosa usspLlunhe ce npema ogpeadama koje Nponucyjy
HOPMaTWBU U CTaH4apaM paga y rpaheBrHapcTBy.

2/1-1.45.1.1

Mpunpema rpagunuwTa.

nayLu 400.000

2/1-1.45.1.2

Pywete noctojehe koHCTpyKUuje
NOABOXH-AKa M TPaHCMOPT CPyLLEHOr
mMaTepujana go genoHuje npema ynyTcTBy
HaA30pHOr opraHa.

nayLu 3.360.000

YKYMHO MPUMPEMHU PALLOBM: | 3.760.000f

2/1-1.45.2

3EMJbAHU PAIOBU

2/1-1.45.2.1

Wckon Temerba y matepujany | u Il kateropuje,
ca CBOM noTebHOM MOArpaaoM u
TPaHCNopTOM UCKOMaHor MaTtepujana ao 5
km.

Mnaha ce no m* uckonaHor MaTepujana
- Ha Oy6uHK 0-2 m m? 4.470

- Ha oyouHn 2-4 m m?® 2.690

890
1.200

3.978.300
3.228.000

2/1-1.45.2.2

[opnaTtak 3a konawe Temerba Npu LUpnibey
Boae of 30 lit/min do 120 lit‘min. MNMnaha ce no

m?® uckonaHor matepujana m® 2.200 400 880.000

2/1-1.45.2.3

PapoBn Ha nobujawy Larsen
nogrpahueawy  u pasynupawy  pagu
ocurypawa nponycra, wwunu Temerba W
TeMeSbHUX jama npuv UCKOMy Kao 1 ocurypama
npu parbem wu3Boferwy HOBOMPOjeKTOBaHOM
objekTa npu oaBujakby caobpahaja Ha UCTOM.
OOpayyH ykrbydyje caB MaTepuvjan, anar,
MexaHu3auujy, TpaHCnopT 1 pag.

Tannwm,

Mnaha ce no m? n3BeneHe nogrpage.

m” 1.690 20.000 33.800.000

2/1-1.45.2.4

Hacunanwe maTepujana / 3aTpnaBame
Temerba cTyboBa, U3 1ckona unu No3ajMuLLTa,
y cnojesuma no 30 cm, 3eMrbaHum
maTtepujanom, ca Habujawem criojeBa o
moayna ctwrsmsoctu Ms=30MPa.

Mnaha ce no m® HabujeHor maTepujana m° 1.500 1.800 2.700.000

2017-728-KOH-2/1-1.45
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SAOBRACAJNI INSTITUT

CAOBPARAJHUN UHCTUTYT UMUN pg.o.o.
HemawunHa 6/IV, 11000 Beorpaa

WOEJHU NMPOJEKAT
MPYTrA: BEOIPAL - CYBOTULIA - APXKXABHA T'PAHULIA (Kenebuja)
KHUTA 2/1-1.45 NTPOJEKAT MOCTOBA
NOABOXHAK Ha km 174+928,10 npyre
km 0+160,84 ykpwTaja no cao6pahajHuumn

Jen. ueHa
Bp. 0. Onuc pagosa ,\\,::Sé KonuunHa () LieHa (auH)
A B A'B
2/1-1.45.2.5|3paga knvHa of KpynHO3pHOT Tna nsa
31MgoBa 3aTBOpPEHOr pama ca Habujawem y
cnojesuma, aebrouHe d=30cm, oo BpegHOCTH
36ujarwwa Dpr=0,98 1 qu= 1MPa. OBo 1o ce
noborbllaBa MaTepujanom 3a Be3nBahe
(uemenToMm).lMnaha ce no m3 HabujeHor
MaTepujana. m?® 932 3.000 2.796.000
2/1-1.45.2.6 | 3paga uemeHTHe cTabunusauuje y
cnojesuma of 40 cm HabujeHo y ABa croja o
Moayna ctuwrbusoctn Ms = 40MPa.
Mnaha ce no m® HabujeHor maTepujana m® 600 4.500 2.700.000
YKYNHO 3EMJbAHU PAJOBM: 50.082.300
2/1-1.45.3 |BETOHCKN U APMUPAHOBETOHCKWN PAOOBMU

Cee no3uuuje obyxBaTajy nope onuca nojeaMHa4yHnx cTaBku u cnegehe 3ajegHUYKe ycrnose :

- BeToHckn pagoBu he 6UTK n3BeaeHN y CBEMY MO NPOjEKTY, CTAaTUYKOM NpopadyHy n Baxkehum
npasunHuuuma. LleHe cagpxe cBe pagHe onepauuje, yTpoLlke martepujana, nomohHu anart, onnarte
n ckene koje nponucyjy "Hopmatuem 1 ctaHgapaun paga y rpafesnHapcTsy-Bucokorpagma M'H 400",
Kao 1 ocTarne TpoLUKOBe 1 3apagdy npefyseha.

- betoH he 6uTK cnpasrbeH, TpaHCNOPTOBaH, yrpaheH, HeroBaH 1 UCNUTMBaH Ha NPo6HMM y3opumma
no ogpeadama koje nponucyje Baxxehu "MpaBUNHYK O TEXHUYKMM HOPMaTMBMMA 3a OETOH U
apmupann 6etoH" (MBAB 87-"Cnyx6eHn nuct COPJ" 6p.11/87).

- BeToH he GuTK cnpaBrbeH of arperata u LLeMeHTa aTecTUpaHux no Baxxehm cpnckum
cTaHgapauma.

- beToH knace B.ll mMopa nmatu cBe knace oTnOpPHOCTU AeuHucaHe nojeauHayHum nosuuumjama.

- OBbpayyH KonMyMHa CTBapHO uU3BegeHuX pagosa nsspwmhe ce npema ogpegbama koje nponucyjy
"Hopmatueu n ctaHgapam paga y rpahesunHapcTy”.

-Mewane 6eToHa Mopa ce BPLUNTU MALUWMHCKUM NyTeM, a Habujake BMOpUparemM

-Apmartypa ce nnaha nocebHo

-Kabnoswu ce nnahajy nocebHo

-Y ueHy beToHa je ypayyHaTa onnaTta 1 ckena

-[Mnaha ce 3a noTnyHo roToB nocao o M3 yrpafeHor 6eToHa

2017-728-KOH-2/1-1.45
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SAOBRACAJNI INSTITUT

CAOBPARAJHU UHCTUTYT UUN p.o.o.

Hemawunna 6/1V,

11000 Beorpag

WOEJHU NMPOJEKAT

NPYrA: BEOIPAL - CYBOTULA - APXKABHA T'PAHULIA (Kenebuja)

KHUTA 2/1-1.45 NTPOJEKAT MOCTOBA
NOABOXHAK Ha km 174+928,10 npyre
km 0+160,84 ykpwTaja no cao6pahajHuumn

Bp. nos.

Onwuc pagosa

Jen.
mepe

Konunumna

Jen. ueHa
(8VH)

Llena (auH)

A

B

A'B

HeapmupaHu 6etoH

2/1-1.45.3.1

Mpwasu 6eToH - nspashaajyhu cnoj,
C12/15, KpunHu 3MgoBK, TEMESbHE Mrloye

1.570

12.000

18.840.000

2/1-1.45.3.2

BeToH 3a nag Ha ropk0j Nnoun,
knace C16/20, XO.

28

12.500

350.000

2/1-1.45.3.3

VM3papa 3awTtmTe XxopusoHTanHe (aoxa
nnoya) xugpomsonaumje 6etoHom C 16/20, X0
nebrbnHe 10 cm.

Mnaha ce no m® sawTnhexe NnoBpLUMHE.

172

13.500

2.322.000

2/1-1.45.3.4

3awTtuta xngpomsonawmje ropkwe nrodve of
beToHa knace C16/20, X0, ca yTUCHYyTOM
MOLIMHKOBAHOM MPEXOM. Y LieHy je ypadyHaTa
Mpexa. lNnaha ce no m? sawwTuheHe
MOBPLUMNHE.

562

2.550

1.433.100

2/1-1.45.3.5

BeToH 3a nocTuaame HMBENeTe Ha [0H0j
nnoyu, knace C16/20, XO.

545

12.000

6.540.000

ApmMupaHm 6eToH

2/1-1.45.3.6

ApmMmupaHu 6eToH TeMerba KpUHMX 3uaoBa u
nrnoyacTtunx Temersa, betoH knace :

C 30/37, XC4, XF1, V-II

1.540

21.600

33.264.000

2/1-1.45.3.7

Teno kpajiux cTyboBa (30BN OTBOPEHMX U
3aTBOpPEHUX pamMoBa) of, 6eToHa knace
C 35/45, XC4, XD3, XF4, V-Ill, MS-S2

990

27.600

27.324.000

2/1-1.45.3.8

KonoBosHa nnova og apmupaHor 6eToHa
BetoH knace C 30/37, XC4, XF1, V-

550

28.500

15.675.000

2/1-1.45.3.9

VBUYHM BEHLM NeLaykmx cta3a nMBeHn Ha
nuuy mecTa, (YkIbyyyjyhu n pesusmnoHe
waxTtoBe) o 6etoHa knace C30/37, XC4,
XF3, V-Il, M-200

50

31.000

1.550.000

YKYNHO BETOHCKU PAIOBMU:

107.298.100|

2017-728-KOH-2/1-1.45
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SAOBRACAJNI INSTITUT

CAOBPARAJHUN UHCTUTYT UMUN pg.o.o.
HemawunHa 6/IV, 11000 Beorpaa

WOEJHU NMPOJEKAT
MPYTrA: BEOIPAL - CYBOTULIA - APXKXABHA T'PAHULIA (Kenebuja)
KHUTA 2/1-1.45 NTPOJEKAT MOCTOBA
NOABOXHAK Ha km 174+928,10 npyre
km 0+160,84 ykpwTaja no cao6pahajHuumn

Bp. nos.

Jen. ueHa
Jen. | KonnunHa eHa (OuH
A (anh) LieHa (AnH)

Onwuc pagosa

Mepe A B AB

2/1-1.45.4

APMUPAYKU PAIOBU

Cge no3uuuje obyxBaTajy nopeg onuca rnojeamMHavyHnx cTaBku u cnegehe 3ajegHUYKe yCcrnoBe:

- Apmupauku pagosu he 6utu nssegeHn y cBeMy no npojekTy, CTaTUYKoM NpopavyHy 1 Baxkehum
npasunHuummMa. LieHe cagpxe cBe pagHe onepauuje, yTpolike MaTepujana, nomohHu anar u ckene
Koje nponucyjy "HopmaTtneu n ctaHgapan paga y rpanesuHapcty-Bucokorpagwa NH 400", kao un
ocTane TpOLLKOBe v 3apagy npeayseha.

- ApmaTypy ounctuTn og phe u npreaBLlUTUHE, UCNPaBUTU, UCEnK, CaBUTK U yrpaguTy No geTarbMma
(apamMTypHUM HaLpTUMa) N CTAaTUYKOM NpOpaYvyHy.

- 3a kBanuTeT yrpaheHe apmartype ogroapa ussohad pagosa.

- JeanHn4yHa ueHa cagpXu 1 NocTaBrbawe nogMeTaya of Yenuvka,nnactmke unm 6etoHa 3a
nocTnsake npeaBufeHnx 3aTUTHMX CojeBa 1 NPaBUIHOT NoroXaja apMmaTtype Y KOHCTpykumju. Cea
nogeoHa reoxna u y3eHrnje he 6uTN YBPCTO BE3aHW 3a rMaBHy apMaTypy Tako Aa He Moxe gohu oo
NpoMeHe nosoxaja apmaType 3a Bpeme 6eToHMparwa KOHCTPYKLMje.

- Y ueHy pagoBa Ha npefHanpesany ypadyHara je HabaBka cBor notpebHor matepujana (yxag,
KOTBe, Npece, 3aWTUTHE LeBW, NOAMNOXKHE NIoYmLe, MibekUunoHa maca), NnocTaBrbame yxxagum y
NpOjeKTOBaH MNOoXaj, MOHTMPaHe N caM NPOLIEC yTe3arwa U UHjeKkTupama.

- CtBapHo yrpaheHa konuuMHa apmaTtype CBUX kBanuteTa obpadvyHasa ce no kg 6e3 o63upa Ha
CMNOXEHOCT M NPEYHUKE LUMMKN apMaType.

- OBpayyH KoNUYMHa U3BPLUNTM Npema TabnMyHUM TEXUHaAMa apMaType 1 yKagu u gyxuHama s
apmaTtypHuX HaupTa.

2/1-1.45.4.1

HabGaBka, uuwhewe, ceyewe, MaLLNHCKO
caBMjakbe M MOHTaxa apmaType npema
nponucy, NPOjeKTy 1 CTaTUYKMM AeTarbuva.
MNMnaha ce no kg yrpaheHe apmaType.
Pebpacta apmatypa B 500B

kg 469.500 120 56.340.000

YKYNMHO APMUPAYKN PAIOBMU: 56.340.000

2017-728-KOH-2/1-1.45
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SAOBRACAJNI INSTITUT

CAOBPARAJHUN UHCTUTYT UMUN pg.o.o.
HemawunHa 6/IV, 11000 Beorpaa

WOEJHU NMPOJEKAT
MPYTrA: BEOIPAL - CYBOTULIA - APXKXABHA T'PAHULIA (Kenebuja)
KHUTA 2/1-1.45 NTPOJEKAT MOCTOBA
NOABOXHAK Ha km 174+928,10 npyre
km 0+160,84 ykpwTaja no cao6pahajHuumn

Bp. nos.

Jen. ueHa

Konunumna
(8VH)

Jen. Llena (auH)

Onwuc pagosa

mepe

A B A'B

2/1-1.45.5

M3ONATEPCKM PALOBU

- CBu 13onartepck1 pagoBu Mopajy butu nssegeHn NegaHTHO U Ta4HO Npema 3axTeBrMMa U3
npojekTa, npegpayyHa pagosa v getarbnva.

- YnotpebrbeHn matepujany Mopajy ogroapatu Baxxehum ctaHgapavmMa u nponvcmuma, cHabaeBeHu
aTecTMMma oBrnawheHe yctaHoBe, NpoBepeHn y ynotTpebu, TpajHu Konuko u objekaT nnm
NpojekToBaHN Tako Aa je uxoBa 3ameHa moryha.

- CBe rpeLuke Ha KOHCTPYKLMjU MOopajy ce Ha oaroBapajyhm HaunH OTKNOHUTM UK caHupaTty npe
noyeTKa HaHoLleHa M3onauMoHor MmaTepujana.

- Y jeauHn4Hy LeHy je ypadyHaTa HabaBka cBOr notpebHor maTepujana, anarta, TpaHCnopT 1 u3paga.

- Mnaha ce 3a NOTNYHO rOTOB Nocao No m? ypaheHe U3onauyje /unu salTuTe.

2/1-1.455.1

Uspaga xuapousonaumje ropwe nnoye Ha
6asn MeTun MeTakpunaTta, npckakeM nog
nputuckoM. PagoBu no 0BOj no3vuuju ce
n3sofe y cknagy ca TeXHWYKMM Ycrosuma K
HOopMaTvMBUMa 3a OBY BPCTY NMOCIOBa kao W No
TexHonoruju nponssohayva.

Y ueHy cy y padyHaTu Habaska maTepujana,
TpaHCNopT W yrpagma. m? 595

4.150 2.469.250

2/1-1.45.5.2

MNocTtaBuTK xmMapousonauujy koja ce cacToju
Of jegHor xnagHor crioja ©GuTymeHcke

eMyraunje Ha roprs0j MoYMn. m? 800 850 680.000

2/1-1.45.5.3

Xugpousonauuja criorballkbe cTpaHe,
noaBoOXH-aka U kaga ca Ha 6asn PVC
MembpaHe ca o6ocTpaHOM 3aLTUTOM
re0TEKCTUIIOM m? 3.400

2.500 8.500.000

2/1-1.45.5.4

W3paga xuapousonauvje of jeaHor xnagHor
npemasa OuTynMTOM UM jegHor npemasa
Bpyhum 6GuTymMeHoOM OeTOHCKMX MOBpLUMHA
KOje Cy y KOHTaKTy Ca 3eMIbOM. m? 1.425

1.000 1.425.000

2/1-1.45.5.5

M3paga 3awTtute Xugpowusonauuje,
noBpLUMHA, CTMpoayp nnoyama fnebrbmHe 5

cm. m’ 900 2.700 2.430.000

2/1-1.45.5.6

3awTutHn npemas OeToHa Ha Newwayvykum
cTasama, cteneHuyama n nogectmma, d=3-3.5
mm, dopmupaHor o 4  cnoja:enokcu
npajMep, BOOOOTMOPHU CNOj nNyp CMone,
OCHOBHU MpemMa3 nyp cmorne(nonuypetaH) ca
kBapy, neckom (0.5-1 mm) u 3aBpLUHM CNOj Nyp
cMmore. m? 140

2.500 350.000

2/1-1.45.5.7

M3papa yHyTpallte Xuapounsonauuje LprHe
CTaHuue Ha 6a3n NonUMep LEMEHTHe
KoMnosuumje y cknagy ca ynytcTBMmMa
npousBohava. MNnaha ce no m2 100

1.560 156.000

16.010.250

YKYMNMHO U3OJNTIATEPCKN PALJOBU:

2017-728-KOH-2/1-1.45
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SAOBRACAJNI INSTITUT

CAOBPARAJHU UHCTUTYT UUN p.o.o.

Hemawunna 6/1V,

11000 Beorpag

WOEJHU NMPOJEKAT

MPYTrA: BEOIPAL - CYBOTULIA - APXKXABHA T'PAHULIA (Kenebuja)
KHUTA 2/1-1.45 NTPOJEKAT MOCTOBA
NOABOXHAK Ha km 174+928,10 npyre

km 0+160,84 ykpwTaja no cao6pahajHuumn

Bp. nos.

Onwuc pagosa

Jen.
mepe

Konunumna

Jen. ueHa
(8VH)

Llena (auH)

A

B

A'B

2/1-1.45.6

OCTAJIN PAOOBMU

3a cBe nosuuuje HaBedeHNX paaoBa BaXu:

* y LeHy je ypadyHaTa HabaBka cBor noTpebHor matepujana, anata, MexaHusawuje, TpaHCcnopT,

n3paga n MOHTaXa npema npojeKTy, a 3a KOMMnJeTHo 3aBpLlueH nocao

2/1-1.45.6.1

MocTaBmbame enacTu4HOr Tenmxa
(npocTupke) 3a 3awTnTy oa Byke n
npurywere snubpauuja, namenhy sactopHe
npuame 1 6eTOHCKE KOHCTPYKUMje. Y LieHy
ypayyHaTa HabaBka, TpaHCMOpT 1 yrpagha.

Mnaha ce No m? nocTaBrbeHe enacTuyHe
NPOCTUPKE.

565

1.800

1.017.000,00

2/1-1.45.6.2

W3paga v noctaerbame orpage og vyenuka S
235 JRG1.

Y LeHy je ypavyHaTa HabaBka maTepujana,
nspaga, TPaHCMNopT, MOHTaxa,
aHTMKOPO3MOHa 3allTuTa ca [jBa OCHOBHA U
[Ba 3aBpLUHa npema3sa NoKpMBHOM Bojom, a 'y
CBEMYy Mpema npojekTy.

lNMnaha ce no kg noctaereeHe orpage.

-LeBHe unu og npoduna

- BUCOKa >XW4YaHa 3aliTUTHa orpaga

kg
kg

8.120
740

250
250

2.030.000,00
185.000,00

2/1-1.45.6.3

KonoBo3sHu 3acTop oa acganTt 6eToHa,
nebrbmHe 8cm

905

1.600

1.448.000,00

2/1-1.45.6.4

MBu4yrbaum 6eToHckn unm kamenmn 18/24

255

2.600

663.000,00

2/1-1.45.6.5

'Fugeband" Tpake 3a BOOOHENPONYCHOCT ABa
DOeToHCcKa cnoja

185

2.700

499.500,00

2/1-1.45.6.6

HabGaBka, TpaHCMOPT 1 nocTaBrbake Oybpehe
Tpake 3a BOAOHENPOMNYCHOCT Ha MecTMma
npekvga 6eToHnpara npema npojekty. Mnaha
cenom'

435

1.000

435.000,00

2/1-1.45.6.7

WN3papa n 3aTBapame cnojHuua Ha 6eToHy Ha
CTEMEHULHOM [fefly Ha MecTuMa croja
AvnataumoHmx LenuHa, cnojHuua Ha acdanTy
y3 UBMYHAKE W BEHLE Ha Meluavyknum ctasama
W y3 JgunatauMoHe  crnpaBe  TpajHo
€nacTM4HOM MacoMm.

lMnaha ce no m' yrpaheHe cnojHuLe.

900

3.000

2.700.000,00

2/1-1.45.6.8

VMcnutuBake rotoBor MocTa.

naywarsriHo

400.000,00

2/1-1.45.6.9

doTorpadcko CHMMaHE Y TOKY U3rpagHe
MocTa.

nayuwariHo

100.000,00

2/1-1.45.6.10

M3paga u yrpahusare nnoyve ca roguHom
nsrpaghe mMocTta.

nayuwarHo

10.000,00

2017-728-KOH-2/1-1.45
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SAOBRACAJNI INSTITUT

CAOBPARAJHU UHCTUTYT UUN p.o.o.

Hematunna 6/1V,

11000 Beorpag

WOEJHU NMPOJEKAT

MPYTrA: BEOIPAL - CYBOTULIA - APXKXABHA T'PAHULIA (Kenebuja)
KHUTA 2/1-1.45 NTPOJEKAT MOCTOBA
NOABOXHAK Ha km 174+928,10 npyre

km 0+160,84 ykpwTaja no cao6pahajHuumn

Jen. ueHa
Bp. nos. Onuc pagosa d:ﬂé Konumra (anH) Lena (aur)
P A B AB
P/1-1.45.6.11 N3rpagH-a LpnHe cTaHuue npema
cneumu4Hoj TEPEHCKO] AOKYMEHTALM|W. naywarnHo 375.000,00
YKYNMHO OCTAIIM PAOOBMU: 9.862.500
3BUPHA PEKAINMUTYJNALUUJA
2/1-1.45.1 |NPUNPEMHU PAOOBU 3.760.000
2/1-1.45.2 |3BEMIbAHU PAOOBU 50.082.300
2/1-1.45.3 |BETOHCKU N APMUPAHOBETOHCKWN PAOOBU 107.298.100
2/1-1.45.4 |APMUPAYKU PAOOBU 56.340.000
2/1-1.45.5 |USONATEPCKU PAOOBU 16.010.250
2/1-1.45.6 |OCTAIMIN PAOOBU 9.862.500
YKYMNHO (guH): 243.353.150
Tamas Kosa

beorpag, jyn 2020.

2017-728-KOH-2/1-1.45

OAroBOpHN NPOjEKTAHT:

{ (forus ené

CetnaHna CtaHojesuh, gunn.nHx. rpaf.

nuueHua 6p.310 3855 03




. CAOBPAKAJHU UHCTUTYT UUN pa.o.0.
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(] | = HemanunHa 6/1V, 11000 beorpag

2/1-1.45.7. TPAOUYHKA
OOKYMEHTALIUJA

2017-728-KOH-2/1-1.45



TOP VIEW / TOIN BUEB

OCHOBA MNOA4BOXHAKA 1:200 LAYOUT PLAN
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PeBu3noHu 6nok: / Revision block:
KN CAOBPATRAJHU MHCTUTYT UUN, a.0.0.
AR NS A RN INSTITUTE OF TRANSPORTATION CIP Itd

% RN XSS SNSRI S

ST o> 4m Sencanski put

y
1

. &
F
b

RN
v$;§¢‘¢¢é\‘§¢\:¢\ HemaruHa 6; 11000 Beorpaa; Cp6uja
"‘QA"‘“ Ten: 011/3618-134; dakc: 011/3618-324; web site: www.sicip.co.rs

N
|

LUnpuHa Hagrpaawe/Width of superstructure: 10.65 m
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Opranu3sauuona jeaunuua: KOHCTPYKUWJE /Organization unit: STRUCTURE DEPARTMENT
OAfoBopHM NpojeKran: MHBecnﬂ?&Rggjli}gg!:/{('ll'r)}l\ﬁs)tl?gﬁE3HMLlE CPBWJE" A0l
’S» Responsible designer: &=nwn (" INFRASTRUCTURE RAILWAYS OF SERBIA * JSC
o CBeTnaHa CTaHOjeBMh, aann. rpaf]_ UHX. ‘fxfk"\, - Hemarbuha 6/IV, Beorpag / Nemanjina Street 6/1V, Belgrade
Lo Hapyuunauy npojekta: / Employer:
@ nuueHua 6p0]:/ license No.: 310 3855 03 MunucTapcTeo rpah) TBa, f ja u MHGpacTpykType]
9 b HemarbuHa 22 - 26; 11000 Beorpaa; Cp6uja
- web site: www.mgsi.gov.rs
CapaﬂHMLl,I/IZ / Associates: - Ministry of Construction,Transport and Infrastructure
7o, i o Nemanjina 22-26 Street; 11000 Belgrade; Serbia
2 web site: www.mgsi.gov.rs
Objekar: /Structure:
MOLEPHU3ALMJA KENE3HUYKE MPYTE
c s BEOIPA[ - CYBOTMLIA - APXKABHA FPAHULIA (KEJTEEUJA)
Tamas Késa OEOHULA HOBU CAfl - CYBOTULIA - APXKABHA FPAHULIA (KENEBUJA)
MODERNIZATION OF
BELGRADE - SUBOTICA - STATE BORDER (KELEBIJA) RAILWAY LINE
SECTION : NOVI SAD - SUBOTICA - STATE BORDER (KELEBIJA)
[eo npojekTa:/ Part of Design:
NMPOJEKAT MOCTOBA
MopBoXxHak Ha km 174+928,10
DESIGN OF BRIDGES
YHyTpaLutba koHTpona: / Internal control: M Underpass at km 174+928,10
Hapa Maenosuh, gunn. rpal). uHX. HpTex/ Drawing: Pasvepa:
ImasHu npojekTaHT: / Chief designer: AUCNO3ULINJA - NOCTOJERE CTAKE Scale:
Munan Jenkuh, gunn. rpaf). nHX. Caaacd DISPOSITION - EXISTING 1:200
PykoBogunay, opraHM3auuoHe jeguHuue: ®asa npojekra: lnatym:/date] Liprex 6p./Drawing No.:
Manager of organization unit: é/ﬁ Design phase:

JburbaHa MuwkoBuh, gunn. rpaf. MHX

uman/Pb 05.2020.| 2017-728-KOH-2/1-1.45.7.1




NOAOY>XHU MNMPECEK 1:200 LONGITUDINAL SECTION

ballast TyLaHW4KM 3acTop

elastic mat (abs. lay.) 2.5 cm

enacTu4Hn Tenux 2.5 um

1 waterproofing prot. 5 cm 3awTuTa xugpousonaumje og 6etoHa 5 um

2
R

isolation 1 cm xugpowusonauuja 1 um

KAPAKTEPUCTUKE MATEPUJATIA

EnemeHT

Temerb 3aTBOPEHMX 1 OTBOPEHUX paMoBa,
NOTTIOPHWX 310BA M FOpHsHE MrioYe
3aTBOPEHOr pama

BetoH

C 30/37, XC4, XF1, V-II

C 35/45, XC4, XD3, XF4, V-lll, MS-S2

C 30/37, XC4, XF3, V-lI, M-200
C 12/15, or C16/20, X0

MATERIAL CHARACTERISTICS

concrete slab 90 cm

AB nnoya 90 um

_ _ 45.10 concrete layer for slope cnoj 3a Harné 310BY OTBOPEHMX 1 3aTBOPEHUX PaMOBa,
protective barrier Li10m 15], 434275 Lﬁ]‘” le{ 5210449 13.60 [11.76] , _o%0[476] 6.05[5.23 f o0 ld'duj.,%g [25]4.42 15  protective barrier L=10m - : xugpowsonauuja 1 um NOTMOPHNX 31a0Ba
3aWTuTHa orpaga L=10m , 1 — 1 : (I fsg—m 1 T 1 [=10m isolation 1 cm Ap wma lu

- [1.40-5.80 1! i T " J8 0 =<E8 Nl W [1.40-6.60] 3alTUTHa orpaja U
steel railing | i i e 2§32 r\_\—\l‘ 5885 r\ru\ 1 \ RC slab 80 cm AB nnoya 80 um BUHHN BEHLW M NeLLIadKe CTase
YennyHa orpaga 5.00 . S e L J_'”-MLL\“r J_'JJ u“‘\\g =58 LL“\\ L s, LL“\\ I S 250 MpLLiaB 6eToH
S V4 k t 5.00 5.00 — ST s e R TErenT ﬁ:“ T T e i e B SO — ﬂ]] steel railin C-76
‘ encanskKi pbu 5.00 - ””””J — = YyenuyHa orpaga Py 1124 Bo-70 (109.80) -112 Bp-71
P M = BRI 3 3 @ o 0 ] TS 317 5.00 5.00 LozniCka mp i Bp70 . [ Bp 71
___________ o5 = - 44.60 = ~ = 25 i~ i 0 5 10 15 20 L '
e —— - s | A5 . . 2hlg | 110 o o LR E Elemment
e e N - 7‘6.60 ——=r Yt 1T T — = S ! 3 %S N O 1099 n A1 4= 1.3 MPa - 109 0
T — : ol | ! — Dy rpESlmax GWL 1087 5 51073 5 OMAME f VG 108 23 25/107.2 Foundation of open and closed frame,
_____________ 8_::i__e_st._GlV_L for constr. (lowering the water table) 1077 ~T ?f::;m LLK H - 107 ;PI% retainning Wa"S, and tOp slab of closed frame
2 | <00l shoot 106 S o - 106 Walls of open and closed frame, retaining walls
steel shgetin steel sheeting 105 o T o= 9 - 105 .
e “enrnla<anne aF |- 501 | 7 Qf o~ Edge beam and footpath
104 - o SPTem > - 104 ~ SPT6m Lean concrete
QrBOPEHM PAM / OPEN FRAME: 20.00 m 3ATBOPEHM PAM / CLOSED FRAME: 46.60 m OTBOPEHM PAM / OPEN FRAME: 25.00 m 103 o - 0100 8 34545 / 103 ~ 67 45
’2 » 1 concrete layer for slope cnoj 3a nag 102 g [E—_ 08P - 102 g *:*:*
. B . = 0. a B L
te laver for | . isolation 1 cm xmapousonaumja 1 um concrete layer for slope cnoj sa naa 1014 il = = ‘ 101 Qqal e
concrete layer for slope cnoj 3a nap i : : ~ 1 a7/008 -
~olation 1 c):/m P anjpowsonaum'a =" concrete slab 90 cm AB nroya 90 um isolation 1 cm xugpousonaumja 1 um 100 ;:1'1$" 100 1 T qc=11.5MPa —100 9.7 §f1T21(1)5m
J isolation concrete cover 10 cm |3awTuTHi GeToH ca pabuly Mpexom 10 um  concrete slab 90 cm AB nnoya 90 um 999 Qaf N T = 99 QP e
concrete slab 90 cm AB nnoya 90 um isolation 1 cm xupponzonaumia 1 Um isolation concrete cover 10 cm |3awTnTHY 6€TOH ca pabuL Mpexom 10 LM 98 ] SPizm f - 98 [ sree
isolation concrete cover 10 cm |3awwTUTHM GeTOH ca pabuu MpexxoM 10 um : : - 97 -] - 97 - - o
: : , P P lean concrete 100-50 cm mpLuaB 6eToH 100-50 LM isolation 1 cm xuapousonaunja 1 um . T (\\ %= 2.5 MPa o6 i
isolation 1 cm xnapovsonaumja 1 um slab on grade 10 cm nnoya Ha pa3speay 10 UM org [ — > orgl ]
Qal | P 7 Qgal 1 147
slab on grade 10 cm nroya Ha paspeay 10 um 95 | 1soeas serisn 150 1/ 95 | S
94 - — — e=0.9 MPa - o4 L]
93 — — 1 170/928 . 93 — — 16.8
92 SPT18m ‘LL - 92 SPT18m
91 or1os e L 91 6+11+17
=
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\ \ 4+8+10 ' (N 34749
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\ N\ N\ MOMNPEYHU MNMPECEK 1:100 CROSS SECTION 1-1
\‘\ \ - NG A ballast TYLLaHWYKM 3acTop
. ‘\ \ <5 @ \ (ub(% elastic mat (abs. lay.) 2.5 cm |enactuuHm Tenux 2.5 um
AER \\\ ballast TyLiaH14KN 3aCTOp waterproofing prot. 5 cm 3awTuTa xmapomsonauuje og 6eToHa 5 um
N - ° . . . H . A
\ \ e %‘Qu s %) cement stabilization 40cm LemeHTa ctabunusauuja 40 um isolation 1 cm xmgpowusonaumja 1 um
\‘\ \ \ P > S . cement stabilization 40cm LeMeHTa cTabunusaumja 40 Um concrete layer for slope cnoj 3a Harné
OCHOBA I_IO.D,BO)KHDAKA / U N DERPASS LA O T 20/@ \k\\\ Q/{L@ 7 sandy gravel 40cm newyaHu WibyHak 40 um isolation 1 cm xugpov3sonauuja 1 um
g ) .
\ \ ~X olo ) compacted gravel Mc=40MPa |y cnojesuma Mc=40 MMMa RC slab 80 cm AB nnoya 80 um
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______________ < e T {03_ d - |Gka-»“ - isolation 1 cm xuapousonaumja 1 um kL il
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|
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|
|

0+200.00
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MOMNPEYHU MNMPECEK 1:100 CROSS SECTION 2-2

isolation concrete cover 10 cm

3aWTHUTHU 6eToH ca pabuu, mpexom 10 um

isolation 1 cm

xungpowusonauuvja 1 um

mMpaB 6eToH 100-50 um

27.5 10,00 275
protective barrier L=10m lean concrete 100-50 cm
[ 3awTutHa orpaga L=10m
steel railing
S JenndHa orpaga
- , S
T T TTT T T T T T T T T T T T T T T~ 777 Al ;\_ I — I III i I I I~
g o i_______________ ] e
e - 2 o T
mAT "j accanT 4 um asphalt 4 cm i b i
e Lem. cta6. Tno 10 um  CSS (cem. stab. soil) [10 cm IL -u, e
© i B i S - s -t o
= ol gl | < O i RS TS B S ey
= 3 8.75 o s I C
‘ I ™= LT
i s3I 200 3.00 300 75 5 >
§ = « WL L T ——-T— I (i? =
—|o TR (DO A 4.09 H ol| T
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318l gle e = 5 +107.01  £|3
a2 °|s e - eV gl
82|z|8 S e 8|9
EIEE 2 R » t106.11 5|55
El=| 3|0 > 8| ol =
Bl .elc 8135 3
| T| 5| 8|8
steel sheeting | ) o S ©
YenuuHa Tanne % g 3|2
2.00 90 8.75 90 2.00 SEEF
’ 10.55 ’ olol X<
T concrete layer for slope cnoj 3a nag

isolation 1 cm

xugpowusonauuja 1 um

concrete slab 90 cm

AB nnoya 90 um

Liptex:/ Drawing: Pgsmlepa:

. - . . . cale:
isolation concrete cover 10 cm |3awWTUTHM 6eTOH ca pabuu mpexom 10 um maeHu npojektaHT: / Chief designer: et ACTIOSNLINJA - HOBOMPOJEKTOBAHO CTARE | 375
. . . Mwunax Jenkuh, gunn. rpaf. nHx. DISPOSITION - NEWLY DESIGNED 1:200
isolation 1 cm xngpousonauuja 1 um - . -

PykoBoaunal, opraHvMsaumoHe jeauHuue: 822% 'qp;ﬁgga: jnatym:/date] Liptex 6p./Drawing No.:

Manager of organization unit: :
lean concrete 50 cm MpLuas 6eToH 50 um Tbnbana Muuikosuh, aunn. rpah. uuméw MaN/PD | 05.2020.| 2017-728-KOH-2/1-1.45.7.2

Concrete

C 30/37, XC4, XF1, V-II

C 35/45, XC4, XD3, XF4, V-lll, MS-S2

C 30/37, XC4, XF3, V-, M-200

C 12/15, or C16/20, X0

Apmartypa 3aLUTUTHU Croj
B500B 5cm
B500B 5cm
B500B 5cm
Reinforcement Concrete cover
B500B 5cm
B500B 5cm
B500B 5cm

03

02

01

Bpoj/Number Oartym / Date

Onwuc / Description

PeBu3unoHun 6n0ok: / Revision block:

SAOBRACAJNI INSTITUT

CAOBPAhRAJHU UHCTUTYT LU, p.o.0.
INSTITUTE OF TRANSPORTATION CIP Itd

HemansuHa 6; 11000 Beorpapg; Cpbuja
Ten: 011/3618-134; dakc: 011/3618-324; web site: www.sicip.co.rs

OpranusauuoHna jeguuuua: KOHCTPYKLUWJE /Organization unit: STRUCTURE DEPARTMENT

OAroBOpHW NPOjEKTaHT:
Responsible designer:

CsetnaHa CtaHojeBuh, gunn. rpaf). nHx.

nuueHua 6poj:/ license No.: 310 3855 03

Jife,

MHBecTuTOp NpojekTa: / Investor:
_ "WHOPACTPYKTYPA XENE3HULE CPBUJE " A.0.

& . /" INFRASTRUCTURE RAILWAYS OF SERBIA " JSC
Hematbuna 6/1V, Beorpan [ Nemaniina Street 6/IV, Belgrade

Hapyuunau, npojekta: / Employer:

dpacTpykType

pcTBo rpah) pcTBa, pahaja n
HematsuHa 22 - 26; 11000 Beorpag; Cp6uja
web site: www.mgsi.gov.rs

CapagHuum: / Associates:

Tamas Késa

Ministry of Construction,Transport and Infrastructure
Nemanjina 22-26 Street; 11000 Belgrade; Serbia
web site: www.mgsi.gov.rs

Objekart: /Structure:

MOJEPHU3ALMJA XKENE3HWUYKE NPYTE

BEOIPAJ - CYSOTULIA - APXKABHA MPAHULIA (KENEBWJA)

LOEOHWLIA HOBU CAJl - CYBOTULIA - APXKABHA MPAHULIA (KENEBUJA)
MODERNIZATION OF

BELGRADE - SUBOTICA - STATE BORDER (KELEBIJA) RAILWAY LINE
SECTION : NOVI SAD - SUBOTICA - STATE BORDER (KELEBIJA)

[eo npojekrta:/ Part of Design:
NMPOJEKAT MOCTOBA
MoaBoxHwak Ha km 174+928,10
DESIGN OF BRIDGES

YHyTpalra koHTpona:/ Internal control:

Hapa MNasnosuh, gunn. rpaf. nHX.

I

Underpass at km 174+928,10
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