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OB CAOBPAKAJHU UHCTUTYT UUN p.o.0

(] | = HemaruHa 6/IV, 11000 Beorpan
2/1-1.52.3. PELUEHE O OOPEBUBAHKY OOrOBOPHOI MPOJEKTAHTA

Ha ocHoBy 4naHa 128 3akoHa o nnaHupawy u narpagwmn ("Cnyxbexn rnacHuk PC", 6p. 72/09,
81/09 - ncnpaeka, 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) 1 ogpendbu MNpaBunHMka o0 cagp>XUHU, HAYMHY U
MOCTYNKY U3page v HaunHy BpLUEHA KOHTPOSE TEXHMYKE AOKYMEHTaUMje npema Krnacu n HameHu
objekata ("Cnyx6enn rnacHuk PC" 6p 73/2019) kao:

OATOBOPHUNPOJEKTAHT

3a uspaagy 2/1-1.522 lNpojekat HaaBoXHak Ha KM 180+969,60, koju je neo VO - WpejHor
npojekta MogepHusaumja, peKoHCTpyKUnja n marpagwa npyre beorpag - CyboTtuua gpxaBHa
rpaHuua (Kenebwuja), aeonnua npyre Hoeu Capg - CyboTtuua - gpxasHa rpaHuua (Kenebwja), y
Hosom Capy, Kucady, CtenaHoBuheBy, 3majeBy, Bpbacy, JlosheHuy, Mann Mhowy, Baykoj
Tononwn, XXegHuky, HaymosuheBy n Cy6otuum, K.O. Hoeu Capg |, K.O. Hoen Cag IV, K.O. Kucauv,
K.O. PymeHka, K.O. CtenaHosuheBo, K.O. YeHej, K.O. bayko [Jobpo lNorse, K.O. Bpbac, K.O.
Bpb6ac - rpag, K.O. 3majeBo, K.O. Kyuypa, K.O. lloBheHau, K.O. Manu Uhjow, K.O. ®ekeTtuh, K.O.
bauka Tonona, K.O. bauyka Tonona - Npaa, K.O. Manu beorpaga, K.O. bukoso, K.O. Jown 'pag,
K.O. XXegHuk, K.O. Hosu Npag, K.O. Nanwuh, K.O. Ctapu Npag, oapehyje ce:

Mwunnua Pagosuh, gunn.mHx. rpaf). 310 L283 12

MpojekTaHT: CAOBPARAJHU MHCTUTYT UUIM a.0.0.,
beorpag HemanuHa 6/1V

351-02-02009/2017-07

OparoBopHo nuue/3actynHuk: FeHepanHu anpektop: MunyTun UrkbatoBuh, gunn.nmHX.

MNoTtnuc: -
—E2, 2 i

Bpoj TexHu4ke 2017 - 728

OOKyMeHTauuje:

MecTto u gaTtym: beorpag, jyn 2020.rog.
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2/1-1.52.4. U3JABA OArOBOPHOI NMPOJEKTAHTA NMPOJEKTA

OparosopHu npojektaHT 2/1-1.522 MNMpojekaTt HaaBOXHakK Ha kM 180+969,60, koju je aeo NI -
WpejHor npojekta MogepHusauuja, pekoHCTpyKumja u mnsrpagmwa npyre beorpag - Cybotuua
apxasHa rpaHuua (Kenebwuja), neonmua npyre Hoeu Cap - CyboTtuua - gpkaBHa rpaHuua
(Kenebwuja), y Hoeom Capgy, Kucady, CtenaHoBuheBy, 3majeBy, Bpbacy, JlosheHuy, Manu
Whowy, Baykoj Tononwn, XXegHuky, Haymosuhesy n Cyb6otuumn, K.O. Hoen Cag |, K.O. Hosu Cap
IV, K.O. Kucay, K.O. PymeHka, K.O. CtenaHosuheBo, K.O. YeHej, K.O. bauko [Jobpo lMNMorbe, K.O.
Bpbac, K.O. Bpbac - rpag, K.O. 3majeBo, K.O. Kyuypa, K.O. JlosheHau, K.O. Manu Uhow, K.O.
deketuh, K.O. bauyka Tonona, K.O. ba4yka Tonona - Npag, K.O. Manu beorpag, K.O. bukoso, K.O.
Howu MNpaa, K.O. XKegHuk, K.O. Hoeu N'pag, K.O. Manuh, K.O. Ctapu N'pag

Mwunuua Pagosuh, aunn. uHx. rpah.

M3IJABJbYJEM

1.0a je npojekat uapahneH y cknagy ca 3akoHOM O NraHupawy v n3rpagru, nponvcuma, ctaHgapamma
“ HopmaTuBMMa 13 obnacTtu usrpagwe objekaTta U NpaBunNMMa CTpyke;

2.0a je NpojekaT y cBeMy y Ckragy ca HayMHMMa 3a obesbehere ncnyhera OCHOBHUX 3axTeBa 3a
objekaT nponucaHux enabopatuma v ctygujama

OprosopHu npojektaHT WAMM: Mwvnuua Pagosuh, aunn. nex. rpaf).
Bpoj nuueHue: 310 L283 12
MoTnuc:

Mo @@@ﬁ

Bpoj TexHn4ke OoKymMeHTauuje: 2017 - 728

MecTo n gatym: Beorpag, jyn 2020.rog.
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2/1-1.52.5.1 TexHU4YKn onuc
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"3 CAOBPAKRAJHU UHCTUTYT UUN p.o.0
HemawunHa 6/IV, 11000 Beorpag

TEXHUYKU U3BELUTAJ

MOEJHUN NMPOJEKAT HAOBOXXHAKA HA km. 180+969.60

1.yBO[

Ha HoBoj Tpacu aBokonoceyHe npyre Hosu Cag - Cy6otuua (Mahapcka rpaHuua), NpojekToBaHoj 3a
Op3unHy og 200 km/h, ymecTto noctojeher nyTHor npenasa y HMBOY, NPOjEKTOBAH j€ HOBW APYMCKM

HagBOXH-aK Ha cTaumoHaxkm npyre km 180+960.60, gecHor Konoceka.

OcHoBe 3a NpojeKkToBak-€ Cy:
o [lpojekTHM 3agaTak
e [lopaum o xene3Huuu
e [logauu o nyteBuma
e [eoTexHunukn enabopar

e OcTanu peneBaHTHU NPOjEKTM

YKpLiTawe AeCHOr Kofnoceka npyre n HagBoXhaka je Ha ctaumoHaxun km. 180+960.60,

noA yrrnom og 69.97°.

2. AMCNO3NLUNJA

[ncno3numoHo je KOHCTPYKUMja HaABOXHaka peLleHa Kao KOHTUHyarnHa paMoBCKa KOHCTpyKUuMja
npeko AeBeT nosba pacnoHa 17.10+7x23.20+17.10 m ca kpyTom Be30oM Hag ctybosuma C4, C5, C6 n
C7 v nogyXHO NOKPETHUM NexuwiTMma Ha ctybosuma C2, C3, C8, C9 n Ha Kpajibmm cTyboBuma.
YKynHa ay>XnHa KOHCTPYKUUje roprser ctpoja n3Hocun 198.50 m. MNMonpeyHn npecek mocra je
jeAvHCTBEHa KOHCTpYKUMja, cacTaBrbeHa o AeceT MOHTaXHMX Hocaya Koju Cy noBe3aHu ca
kornoBo3HoMm nnovoM. Cpegnsu cTyboBu oMmoryhaBsajy ocrnakahe KOHCTPYKLMje ropHer CTpoja Npeko
apmupaHobeToHckux purnu. LnprHa KoHCTpyKumje je aedmHucaHa npema ycBojeHoM caobpahajHom
npoduny n nsHocn 9.40 m. CaobpahajHu npocmn Ha MOCTY YMHE: KONOBO3 WKnpuHe 6.0 M, 3aWwTUTHE
orpage 2x0.5m, o6ocTpaHe newayke ctase 2x0.75 m n nemdHu BeHum 2x0.25 m. Ha geny
HaaBOXH-aka npemoLunyje ce npyra Kojy YnHe ABa Kornoceka Ha MefycobHO ynpaBHOM pacTojany o[
4.75m.

Kota N'MLU-a Ha mecTy ykpLiTaHja nyta un npyre naHocu +135.17 m, a kota [JMK-a +137.05 m.
HMBeneTa nyTa ca NoAyXHUM nagom of 6% Ha 48m of MecTa yKpLiTaka nyta v npyre npenasmy

KPY>KHY KpMBMHY pagnjyca Rv=800m.
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BepTtukanHa kpuBuHa ce npekvaa Ha cnegehux 48m y cynpoTHOM npasLuy, rae npenasu y noay>xHu
nag of 6%. MNMonpeyHn nag KoroBo3a Ha MOCTY je jegHoCcTpaH U n3Hocu 2.50%, oK je naj newaykmx
cTasa 4%, 3a 06e cTpaHe. [1agoBu Cy Ka CNMBHULMMA KOjU CY NOCTaBIbEHN Y3 3aLLUTUTHY Orpaay ca
jeoHe ctpaHe mocta. OgBoAH-aBare Nnoye ce BpLIM CANBHULMMA Ca LEBHUM HacTaBLMMa 3a

oaBohere BoJe BaH 30He MOCTa.

3. KOHCTPYKLUWUJA U U3BBOHEHE

C 0631pom Ha yCBOjeHO KOHCTPYKTUBHO peLlere MOCTa, rophsi CTPOj MOCTa Cce cacToju og aecet
NPEeTXOAHO HanperHyTMx MOHTaXXHMX Hocadva |-npeceka, BucuHe 90 cm 1 apmupaHobeToHCKe
KonoBo3He nnoye aebrbmHe 20 cm, NMBeHe Ha nuuy MecTa. LnpuHa konoBo3He nnoye je 8.70m.
MoHTa)xHn Hocaum ce usBoae o 6etoHa C40/50, knace nsnoxeHoctn XC4, XD1, XF2 ca
pebpactom apmatypom B500-B 1 yenukom 3a npeTxogHo Hanpesarwe Y1860 S7-9.3. KonososHa
nno4a ce n3soam oa 6etoHa C35/45, knace nsnoxeHoctn XC4, XD3, XF4, ca pebpactom apmatypom
B500-B.

lMpeko 6eToHCKe MoYe, NocTaBrba ce Xugpousonaumja y NyHoj LUMPUHM KOSTOBO3HE MNIIoYe, a Npeko
e ce Mo BeToHMpamy NeLadkmx ctasa U MOHTaXe 3alTUTHMX orpaga, NnocTaBrba 3acTop of acganT
OeToHa y ABa croja, ykynHe gebromHe 7 cm. BeToH newadkmx ctasa je Be3aH 3a KONTOBO3HY MJiovy
npeko 6GOYHO UCNYLUTEHMX aHKepa, Tako Aa Ce He peMeTn KOHTUHYUTET Xxuapousonauuje nnoye. Y
cTasama ce Hanase OTBopu npenBuheHn 3a cMeLuTaj MHcTanaumja u umajy napanet gebromHe 35 cm
pagu Holwewa YenuyHe orpage 3a newadke ctase. [logaTtHa 3awTuUTHaA orpaga ce nocraeiba camo y
pacnoHuMMa koju npemowuhyjy npyry. [Npeko newwaykmnx crasa nocrasiba ce 3acTop y Buay xabajyher

BOOOHENPOMNYCHOr ,aHTU-ckng" croja aebrouHe 4 mm.

Ha newwayknm ctaszama u cnojy KOHCTpyKUMja 1 Kpajiux cTyboBa npeasuheHe cy gunataumnoHe
crnpaBe ca KanaumMteToMm nomepara +55.3 mm. KOHCTpyKLMje ropHer CTpoja ce ocnambakby Ha
Kpajie cTtyboBe C2, C3, C8 n C9 n Ha gBa nexuwta ca MakCumarHuMm, BEpTUKaNHMM KanaunteTom
HocuBocTh o4 4743 kKN. Besa rmaBHor Hocava u cpeghmx ctyboa C4, C5, C6 i C7 je kpyTa, ca
BEPTUKANIHOM NOAY>XHOM apMaTypOM AUMEH3NOHMCAHOM Aa NpuxXBaTh U NPEHECe XOpU3oHTanHe

yTuuaje ca Hocehe KOHCTpyKuMje.

Kpajibm cTy0OoBM MOCTa ce cacToje 04 NEXULWHUX rpega anmensumja 80-109/100 cm, ayxuHe 8.70 m.
KoHTakT ca Tnom y Hacuny je npeko YyeoHor 3nga aebsbmHe 70 cm. Y ropwem geny YeoHor 3naa
npeasuheH je 3y6 3a ocnawane npenasHe nnoye gedrouHe 20 cm, a y NyHOj LUMPUHM KOMNOBO3a.

Kpunhu 3ngosu, ceakm gebrbnHe 50 cm cy nssegeHn ca 6ovHe ctpaHe kpajiux ctyboBa, ca
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KOH30MHMM HocayeM Koju he HocuTU newadku TpoToap usHag. 3ug kpajrwer ctyba uma gebrouHy og
100 cm. OcnoHayka rpega npeHocu cee yTuuaje Ha ocam Wwunosa npeyHvka @ 900 mm koju cy

Nno3vLMOHMPaHN y ABa peda, Ha MeflycobHOM pacTojaky of 2.7 m

CrtyboBu ce cacToje og ABe apMmmpaHobeToHCKe purne nonpeyvHor npeceka 160/80 cm, pa3nuuntmx
ayxunHa. OcnoHavka rpega ayxuHe 7.10 m n gumeHsuja nonpeyvHor npeceka 100/120 cm ce
noctaerba Ha ctybose C2 n C3 kako 61 Hocuna ropwu CTPOj KOHCTPYKUMje npeko nexajesa. CTy6oBu
Ce ocrnakakby Ha ocam wunosa npedHunka @900mm. Ctyboeu u purne cy og 6etoHa C30/37, knace

na3noxeHocTn XC4, XC1, X®F, apmupaHu pebpactom apmatypom B500-B.

W3a kpajiunx ctyboBa hopmupajy ce LWibyH4YaHU KNMHOBKU o4 Ao06po rpaHynmMcaHor WwibyHKa, mogyna

cTuwrbmBocTtn og 40 MPa.

4. CTATUYKU NMPOPAYYH

CraTnyku npopadyH je cnpoBeaeH kopuwhewem nporpamckor naketa ,Mathcad 15” passujeHor o4
ctpaHe komnanuje ,PTC INC.”, BoctoH, CALl u nporpamckor nakeTa ,,Axis VM 13" pasBujeHor oa

cTpaHe koMmnaHuje "InterCAD Kft.", bByanmnewTa, Mahapcka.

Pagn npopayyHa KOHCTpYKUWje ropHser CTpoja, HafaBOXHak je TpeTupaH Kao TPOAUMEH3NOHAHN
MoZern cacTaBIbeH Of MMaBHOr HOcCaya ca KOrOBO3HOM MI04MOM, OCITIOHAYKUX rpeda, purne v wunosa.
Besa nameny rmaBHor Hocada u ctyboBa je 3rnobHa. Besa namehy ropwer cTpoja KOHCTPYKUME 1
Kpajiux cTyboBa je n3spuleHa nomohy YBOpoBa Ha fiexajeBumMa, AOK Cy Be3e ca CpeaHum
ctyboBuma kpyTe y mogeny. LLinnosu cy KpyTo Be3aHM Ha HUBOY HarnasHUX rpega. Hbmxoso
nomMmepame je crpevyeHo NoOMONy enacTUYHMX CNojHMLA Y XOpPU3oHTanu, ca Kpytowhy cpadyHaToM Ha

OCHOBY reoTexHn4kmnx TectoBa.

"OpHbM CTPOj KOHCTPYKLUMjE je MpopadyHaT ca 1 cagpxu cneundunyHy Tabeny koja je npunpemrbeHa 3a

naejHn npojekat PRC rpega ropwser cTpoja.

Y ctatnykom npopadyHy ypaheHa je aHanmsa ontepehena no Baxxehum Eurocode ctaHgapgmma.
MpejHnum npojektomM pa3moTpeHa cy crieqeha ontepehema:
e ConctBeHa TeXMHa MOHTaXXHUX Hocada <DL1>;
e TeXWHa KonoBo3He nnoye <DL2>:
e JofaTHo cTanHo ontepeherwe <DL3> (enemMeHTU NeLaykmnx ctasa, 3alTUTHUX orpaaa,
orpaja newaykux ctasa, xugpousonauuja, 3actopa o acnxant 6eToHa...);

e MPETXOOHO Hanpesae;

2017-728-KOH-2/1-1. 52.5.1
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HemawunHa 6/IV, 11000 Beorpag

CKynrbamwe 1 Tevewe 6eToHa;
YTuuaj ckynrbarwa 6eToHCKe KOHCTYKUMje oapehneH je npema ctaHgapay “EN
1992-1-1". CpayyHaTta gunaraumja ckynrbarwa KOHCTPYKLMje ropher cTpoja je 0.16%o.
caobpahajHo onTepehemnse je ycBojeHo npema ,EN 1991-2 Traffic loads on bridges”,
Mornasrbe 4.
BeTtukanHa onpepeheta:

- wema ontepeherwa LM1 — gBOOCOBUHCKO onTepehense

- KOpWCHO onTepehere Ha newaykum ctasama, qe=5.0 kH/m?
XopusoHTanHa ontepehemsa:

- Cune Kodena U NokpeTarwa Bo3a — Aenyjy Y paBHU ropke nBuLe acgantHor 3actopa,

y NoAy>XHOM npasuy MOCTa;

- aKkTMBHO onTepehewe Tna Ha Kpajwe cTyboBE;

- KopucHo onTepehene Ha obanoyTepau;
TemnepaTypHu yTuuaju;
MpopauyH onTepehena ycnen Aejctea Temnepartype je ypaheH npema ctaHgapay ,EH 1991-
1-5 TemnepaTypHu yTuuaju”. Oncer Temnepartype y ocu wrana je ATN.con=27°C u
ATN.exp=27°C, nog npetnoctaskoM Aa je TO=10°L, nodeTHa TemnepaTtypa. Kao pesynTar,
Bapujauuja Temnepatype ogq * 37°C je y3eTa TOKOM npopadyHa Nnexajesa n gnnataumoHnx
cnojHuLa;
KoMnoHeHTe TeMnepaTypHuUX pasnuka ce 3aHemapujy TokoM pase naejHor npojekta jep he ce
OHe nsoctasuth y ULS npopadyHmuma Ha ocHoy ,EH 1990”, 360r mMxoBe McTogobHOCTH ca
caobpahajHum onTepeherem.
npopa4vyH ontepehera BeTpoM je ypaheH y cknagy ca ctaHgapgom ,“EN 1991-1-4 Wind
actions”.
PasmaTpaHa cy fgejctBa BeTpa Ha MOCT ¥ X, Y U 3 npaBLy, ca n 6e3 caobpahajHor

onTepehema.

O nHumgeTanHux ontepehera naejHMM Npojektom cy obyxsaheHe:

cemsMmnyke cune y cknagy ca ctaHgapguma ,EN 1998-1 1 1998-2".

Mpema kapTh cemsammykor xasapga Cpbuje 3a MakcMManHo XOpM3oHTanHo ybpsare Ha Tny
Tvna A, ca BepoBaTHOhOM npeBasunaxera o 10% y nepuogy oa 50 rognHa, 3a noBpaTHU
nepuog og 475 roanHa, n3paxeHo y jeauHuuama rpaBsutaumoHor yopsarwa, npegMeTHNn MoCT

cnaga y 3oHy cemammyHoctm 0.05g.

CTtaTnykM NnpopayyH rmaBHOr Hocava CNpPOBEAEH je y CKnagy ca YCBOjEHOM TEXHOMOrjom nssohera

pagoBa. Y npBoj hasn, MOHTaXXHU HOCayu NpuxBaTajy yTuuaje COncTBeHe TeXMHE, TEXNHE

KOJOBO3HE MioyYe M NPeTXoAHOr Hanpesawa. Y Apyroj dasn, HakoH 6eToHMpaka NonpeYHnx Hocada

M KOJTOBO3HE Mnjio4e Tj. KOHTUHYMpaHa KOHCprKLl,I/lje, rmaBHM HOCau I'IOCTaje KOHTUHYalTHU HOCa4 Ha
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CI'IGLI,VI(*)I/I‘-IHVIM pacnoHunma, rna ce yTVILI,ajVI CBUX OCTaJInx onTepehel-ba paquajy Y HOBOM CTaTU4YKOM

mMmoaeny KOHTUHyaliHOIr HoCa4a.

5. ®YHOAUPAKE

leoTexHu4ka Oywera n TecTnpama ctatndke neHetpauuje (LIMNT) cy npynpemsbeHa y uurby
UCTpaxnBaka Tra y 30HM NoABOXHaka. [NonpeyvHn npeceun bywera n UMT gujarpamm cy yHeTn y

upTex gncnosuumje.

C 063npom Ha npopadyHato ontepeherwe o HaABOXHaKa 1 pe3ynTtarte reoTeEXHUYKUX UCTpaxnBama
MCNNaHUPaHo je Aa TeMerbn KOHCTpyKumje Byay Ha wunosuma. Lunosn F900 1 HarnaeHe rpege ca
pebpactom apmatypom B500-B cy nnaHupaHe 3a Kpajie 1 cpegre ctyboe. Temersu cy nspaheHu

o 6etoHa C25/30, knace nsnoxeHoctn XC2.

MakcumanHa HomuHanHa cuna y wuny npedHvka @900 nsHocu 1775 kN Ha kpajwbum cTyboBuma, 1
2111 kN Ha cpeghum cTyboBUMA, WITO je Make 04 KanauuTeta HOCMBOCTU LUMNOBA NO CTaHAapAay
,EN 1997-1 n EN 1997-2".

6. U3BBOHEHE PALJOBA

PagoBu Ha narpaghn MOCTa Ce U3BOAE Y PEXUMY OrpaHNYEHOr Xene3Hnykor caobpahaja n notnyHor
3aTBapara Ha caobpahajHuun.

Marpagwa mocta obyxsaTa cnegehe pagose:

- NpUNpemHe pagose,

- U3pagy npojekTa pyLlera u yknakwamwe noctojehux objekara Ha NpeaMeTHOj nokauuju,

- reogeTcko obenexaBawe TepeHa,

- nobujare WMNoBa 3a cpeme 1 Kpajibe cTyboBe MOCTa,

- n3pagy ctyboBa 1 OCroHa4YKMX rpefa Ha Kpajium cTyboBMMa, OOQHOCHO TMPAv Ha CpeaHum
ctyboBuma,

- U3pagy npunasHux obanoyTtepaa,

- npedabpukaunjy Hocauya,

- U3pagy NpUBpPEMEHMX NEXULLITA 3a NOCTaBbakbe MOHTaXHUX HOCaYa,

- No3nLMOHMpake npedabpukoBaHMX Hocaya,

- 6eTOHMpaHEe KONMOBO3HE NIIoYe U3Ha4 MOHTaXHUX HOCa4a,

- Xnapousonawujy KorioBo3He nrove,

- u3pagy enemeHata caobpahajHor npocuna,
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- Xugpousonaumjy newadkmx crasa,

- 6eToHupare newwavkmx crtasa U MOHTUpPake 3aWTUTHUX Orpaaa,

- n3pagy AvnataumMoHuX CrojHMLa Hag Kpajium cTyboBmMa,

- yrpagmy MHCTanaumja,

- MPOU3BOAHY, MOHTAXY M aHTUKOPO3MBHY 3aLUTUTY Orpaje 3a nellayke crase,
- n3pagy 3acrtopa og acdant 6eToHa,

- NocTaBIbake CUrHanuaauuje,

- npobHO onTepehere MocTa.

7. OMNWTE HANMOMEHE

KAPAKTEPUCTUKE MATEPUNJATA:
Pebpacta apmatypa B 500 B

lMpojekToBaHe knace 6eToHa:

MpeTxoaHO HanperHyT Hocauu C 50/60

KonoBoaHa nno4va v nonp. Hoca4yu C 40/50, XC4, XD1, XF2, PV-II
MBWYHKM BEHUM N NeLlayke cTase C 40/50, XC4, XD 3, XF4, PV-II
JlexxnwHe rpege v kBagepu C 30/37, XC4, XO1, Xd2, PV-I
AB cTy6oBHM C 30/37, XC4, XO1, Xd2, PV-I
AB nNoTnopHu 3Maosu C 30/37, XC4, XO1, Xd2, PV-I
LLlInnoBu n HarnaeHe rpeae C 25/30, XC2, PV-II
lNpenasHa nnova C 25/30, XC4,

MpaB 6eToH C 12/15, X0

BOPHU MPOjEKTaHT:

N\
¥

R

jyn 2020. roa. beorpag
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CTATUYKU NMPOPAYYH AOWEI CTPOJA CAOBPATKAJHULIE
NMPOJEKTOBAHE MOCTOBA

HAOABOXHAK Ha km 180+969.60

1. YHOCHU NOAALA

1.1. TEOMETPUJCKHN NOAALIA

1.2. YNNIOTPEBJbEHU CTAHOAPOU

1.3. MATEPUJAIIN, NONPEYHU NPECELMN

1.4. TEOTEXHUYKM NOOALA

1.5. CO®TBEP METOAE KOHAYHUX ENIEMEHATA - AXIS VM

2. ONTEPEREWHA U AEJCTBA

2.1. CTANNIHO ONTEPEREHE

2.1.1. CONCTBEHA TEXUHA NOHKEI CTPOJA CAOBPATRAJHULIE
2.1.2. CONCTBEHA TEXWHA TOPHEI CTPOJA CAOBPATRAJHULIE
2.1.3. CONCTBEHA TEXWHA KPUITHUX 3MOOBA

2.1.4. ONTEPEREKA O1 HACUIA, MPUTUCAK 3EMJBE

2.2. HEXEJbEHA OMNTEPEREKA

2.2.1. CAOBPAThAJHO OMNTEPEREHE

2.2.2. AEJCTBO BETPA

2.2.3. TEMMNEPATYPHA OEJCTBA

2.2.4. CIPEYEHO CKYMNJbAKE

2.2.,5. CEMSMNYKA OEJCTBA

2.3. KOMBMHOBAHO ONTEPEREHE

3. NPOPAYYH NOTMOPHE KOHCTPYKUWUJE - ONMOPLA

3.1. TEOMETPUJCKU NOOALN
3.2. MIPOPAYYH LUUIMOBA
3.3. MPOPAYYH HATTTIABHUX M'PEQA LLANOBA

4. NMPOPAYYH CTYBOBA CA NOKPETHUM OCJIOHLUUMA

4.1. TEOMETPUJCKU NOOALIN

4.2. MPOPAYYH LLXMNOBA

4.3. MPOPAYYH HATTMIABHUX T'PELA LLUUMOBA
4.4. NPOPAYYH CTYBOBA

5. MPOPAYYH CTYBOBA CA HEMNMOKPETHUAM OCJIOHLIUMA

5.1. TEOMETPUJCKU NOOALN

5.2. MIPOPAYYH LUMIMOBA

5.3. NIPOPAYYH HATMABHUX NPEAA LWAMNOBA
5.4. MPOPAYYH CTYBOBA

6. MPOPAYYH OCJNTOHAUA, AUNATALMOHUX PA3SAEJTHULIA
7. NIPOPAYYH HOCUBOCTU LLUNTMOBA
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1. YHOCHUW NOOALU
1.1. TEOMETPUJCKE KAPAKTEPUCTUKE

OcnoHayku yrrnosu (°) 90
Ly>xuHa KoHCTpyKkumje (m) 1976
Pacnoku (m) 17.10] 23.20] 23.20| 23.20] 23.20| 23.20] 23.20 23.20] 17.10
Oyxuna M6 rpega (M) 16.80( 22.80| 22.80| 22.80| 22.80| 22.80| 22.80 | 22.80( 16.80
LLnprHa konoBo3He Tpake (M) 6 by
LLMpuHa neluayke cTase (neso) (m) 1.7 by
LLinpuHa newavke ctase (aecHo) (m) 1.7 by
LLMpuHa mBMUE Neluadke cTase (M) 0.35 Ds e
BucuHa memue nelayke crase (m) 0.7 hs.e
MpoceuHa aebromHa AB nnode (m) 0.24 ta.avg
[NebrbnHa Koros. nrioye + xuaponsonaumje (m) 0.08 tp
Bpoj ocroHala 10 Nsup
Bpoj MB rpeaa 10 Nprc
TesxuHa no ayxHom meTpy M6 rpeage (kN/m) 7.26 Gprc
BucwuHa MB rpeae (m) 0.9 Ppre
OyxuHa Hanerara M6 rpege (m) 04 lorc.e
bi br
25 bswi, 70 bp 70 bswr, |25
i ‘ ‘ 7
| Lbse bs bse) |

KopucHa wupmrHa newavke ctase (4ecHo) by = by~ 25cm — 70cm = 0.75m

KopucHa wupuvHa newadke ctase (neeo) by 1= by — 25¢cm — 70cm = 0.75 m

WnpuHa nnove bg:="by+ bp +b.— 2:bg,=1870m
ExcueHTpuumuTeT nnove eq = O.S-(bd + 2~35cm) -b - O.S-bp =0.00m
YKynHa LmMpuHa ropkser ctpoja: biot = bg + 2:bg o = 9.40m

1.2. YNIOTPEBJbEHN CTAHOAPOU

EN 1990 OcHoBe npojekToBara KOHCTpyKUMja

EN 1991-1-1 Onwra fejcTea - 3anpeMuHCKe TEXMHE, COCNTBEHA TEXMHA, KOPUCHa onTepehensa 3a 3rpage
EN 1991-1-4 Onwra gejctea - [lejctBa BeTpa

EN 1991-1-5 Onwra gejctea - TonnoTHa gejcTea

EN 1991-2 CaobpahajHa onTepehera Ha MocToBMMA

EN 1992-1-1 MpojekToBawe 6eTOHCKUX KOHCTpYKUMja - [eo 1-1: OnwTta npaBuna v npaeBuna 3a 3rpage
EN 1992-2 BeToHckn mocToBwM - [paBuna nNpojekToBaka U KOHCTpyMcara

EN 1997-1 "eoTexHM4YKO npojekToBanse - [leo 1: OnwTa npasuna

EN 1998-1 MpojekToBate€ CEN3MUYKM OTNOPHMX KOHCTPYKUMja - [leo 1: OnwrTa npasuna

EN 1998-2 MpojekToBake€ CEN3MUYKM OTNOPHUX KOHCTPYKUMja - [leo 2: MocToBu
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1.3. MATEPUJAIIN, NOMNPEYHU NMPECELUN
Hasus Tun Craunpapa Mogaea E, Ez 3
[kN/cm?] [kN/em?]
1 C40/50 Beron Eurocode Jleneapan 3520 3520 0,20
2 C30/37 beron Eurocode Jleneapan 3280 3280 0,20
C25/30 Beron Eurocode Jleneapan 3150 3150 0,20
Hasus £y & [kg/m? P P, P, P,
[1/°C]
1 | C40/50 | 1,00E-05 2500 [f, [kN/em?] =4,00] e=1,500 | ¢.=0.85 | £=1,76
2 | C30/37 | 1,00E-05 2500 [f, [kN/em?] =3,00] e=1,500 | &.=0.85 | £=2,13
C25/30 | 1,00E-05 2500 £, [kN/em?] =2,50] £=1,500 | £.=0.85 | £=235
Ha3zus O0ank h b Ax Ay Az Ix
[em] [em] [em?] [em?] [em?] [em?]
1 10_FCI90_8.70 CloKeH E 110,0 E 870,0 [46446,00 [16585,62 [19707,65 1,00E+07
2 CROSS GIRDER CroskeH 190,0 280,0 18800,00 || 838427 [ 6330,15 [ 1,7E+07
(FCI90)
3 | END CROSSGIRDER | Cuoxen [ 190,0 | 180,0 [ 17000,00 [ 6861,83 [ 8960,09 [ 1,0E+07
(FCI90)
4 HEADER BEAM | Ilpasoyr. 100,0 120,0 12000,00 [ 10000,00 || 10000,00 | 2,00E+07
080x160 COLUMN | Croxen 160,0 80,0 1142553 [ 953421 [ 9787,07 E 1,6E+07
6 090 PILE Kpyoxin 90,0 90,0 6360,43 || 5451,80 [ 5451,80 [ 6441246,0
Ha3zus Iy Iz Iyz I, I g Ig
[em?*] [em?*] [em?] [em?] [em?] [°] [em®]
1 10 _FCI90 8.70 [ 6,1E+07 E3,1E+09 0 F 3.1E+00 E6,1E+07 I 90,00 E4,1E+12
2 CROSS GIRDER 8,00E+07 || 4,9E+07 0 8,00E+07 || 4,9E+07 0 1,6E+11
(ECI90)
3 | END CROSSGIRDER [ 6,3E+07 | 2,6E+07 [ 8940700,0 | 6,5E+07 [ 2,4E+07 | -12,83 | 8,00E+10
(FCI90)
4 HEADER BEAM | 1,00E107 || 1,4E+07 F 148407 [ 1,00E107 [ 90,00 E6,1E+08
080x160 COLUMN | 2,00E+07 [ 5423136,0 2,00E+07 E5423136,0 0 2,8E109
6 090 PILE 32193150 [3219315,0 32193150 [3219315,0 0 0
Hasms W],el,t W],el,b Wl,el,t Wz,el,b Wl,pl Wz,pl iy
[em?] [em?] [em?] [em?] [em?] [em?] [em]
1 10_FCI90 8.70 t7083605,0 t7083605,0 t1365454,0 t942264,9 1,00E+07 t1427621,0 t 36,3
2 CROSS GIRDER 8§72731,3 [ 819666,3 | 347047.6 | 347047,5 [ 1105513,0 [ 715999,9 65,4
(FCI90)
3 | END CROSS GIRDER [l 545033,7 | 615184.6 [ 219696,5 | 332808,0 [ 909638,5 [ 5157853 [ 60,9
(ECI90)
4 HEADER BEAM 240000,0 [ 240000,0 | 200000,0 || 200000,0 [ 360000,0 [ 300000,0 28,9
080x160 COLUMN [ 253607,1 [ 253607,1 | 135578.4 | 135578.4 | 414328,5 | 213308,5 42,1
6 090 PILE 71540,3 [ 715403 [ 715403 [ 71540,3 [ 121463,0 [ 1214638 22,5
Ha3sus i, Hy Hz Yo z, Y, z,
[em] [em] [em] [em] [em] [em] [em]
] 10_FCI90 8.70 E 257.6 E 870,0 E 110,0 E 435,0 E 65,1 0 E 65.8
2 CROSS GIRDER 50,8 280,0 190,0 140,0 98,0 0 47.1
(FCI90)
3 | END CROSSGIRDER [ 39,0 [ 180,0 [ 1900 [ 521 [ 966 [ 399 [ 360
(FCI90)
4 HEADER BEAM 34.6 120,0 100,0 60,0 50,0
5 | 080x160 COLUMN 21,8 80,0 160,0 40,0 80,0
6 090 PILE 22,5 90,0 90,0 45,0 45,0

23



24



Apmatypa (EN 10080) Ngi= 115 B500B(B60.50)
KapaktepucTtuniHa £ = 600 N
Bpe4HOCT YBpcToha npu s.tk = ’ 5
3aTesary apmarype: mm 5007 /
"""" =
KapaktepucTtuniHa N H
fg v = 500-—— 1
BpeOHOCT rpaHuue s.y 2 |
pasBnaver-a apmarype: mm H
|
MpopayyHcka BpegHoOCT £ = 435 N H
rpaHviLe passnayemra: s.yd ™ T, : :
mm -0.1 0 0.1
MpopauyHcka BpregHoCT
Mofyra enacTu4HoOCTH E <200 kN BpeaHocT HanoHa 3a rpaHvuy
yenuka 3a apmarypy: s T, passnavera:
mm
KapaktepuctmyHa Ll eaae fs.yd
BpeaHoCT Amna'raum'e = 18.0-% / ESy = ESy =0.22-%
P I Esuk = 18.0:% — 5007 Eg
apmartype 3a NperxogHo
Hanpesahe npu mMakc. : B
onTepehety: KoerV"_-ll'fJeHT k| = 0.80
agxesuje:
TeXXnHa no jegMHNLM 3anpeMuHe
AB koHcTpykumje: Hacun: AccanTt
kN kN kN
=25— =19— = 24—
e 3 Tt 3 Tp 3
m m m
1.4. TEOTEXHUYKWN NOOALIN
MpeyHuK Wwuna n Moayn enacTUYHOCTU: Ep = 31500MPa Dp = 0.90m
OsHaka Oe6muHa| [OdybuHa ® c qc Mv
cnoja uscs (m) (m) (kN/m 3) (°) (kPa) (MPa) (MPa)
Q1p SM 1,6 1,6 19 31 0 2 3
Q1p SM 4,6 6,2 19 35 0 11 16,5
Q1p SM 2 8,2 19 34 0 7 10,5
Q1al-p SM, SP 1,7 9,9 19 34 0 8 12
Q1al-prm| CL,ML 5,6 15,5 20,5 20 11 2 6
Q1al-prm | CL,ML 24 17,9 20,5 20 11 1,6 8,2
Q1al-p SM, SP 12,1 30 19 35 0 10 15

I'IpoceqHa BPeOHOCT orpaHn4eHor moayrna enactund-
HOCTW Tna 1U3Hag KapakTepuCcTU4HUX mnosa:

|Mv.top :

= 16.5-MPa|

MpeTnocTtaBsbeH NoacoHoB

KoedMUMjeHT:

WN3payyHaTa BpegHoOCT Mogyna
cMULaHa Tna M3Hag KapakTepUCTUYHUX
LumMnoBa:

(1 - 2'“est)

G, ...=M . = 10.24-MPa
top v.top'y. (1 _ Uest)
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lMpoBepa HocuBOCTM LLIMMOBA:

Kput. ULS QP Mpeynuk [OyxuHa| Bp. [HocusocT
ontepehewe | ontepeherwe | wuna wuna |wwunoBa| nexaja
C1 2022 1144 D 90 17,83 8 2232
C2 1521 856 D 90 16,88 8 2180
C3 1640 920 D 90 17,01 8 2197
C4 1769 951 D 90 17,31 8 2208
C5 1763 920 D 90 18,40 8 2246
C6 1775 913 D 90 19,14 8 2279
Cc7 1770 949 D 90 17,88 8 2232
C8 1638 921 D 90 16,86 8 2180
C9 1524 859 D 90 16,58 8 2143
C10 2111 1127 D 90 17,56 8 2217

PaHnond opmyna 3a 6ouHo dopmyna 3a BepTUKaNnHO Hanpesawe:

Hanpesare: | (Ha ocHoBy cneranwa 1% npeyvHuka wmna)
8 —
T(G 100-R
3 top _ c.d
CtOp = 4.20-Gt0p'(1 + Z'Uestj {E—] kV = D—
P p
4 kN
Cinm = 1.7x 10—
top 5
m

kN

Ky =|2.5-105] 2.4-105 | 2.4-105 | 2.5-105 | 2.5-105 | 2.5-105 | 2.5-105 | 2.4-105| 2.4:105| 2.5-105 | "~

KputnyHa ayxuHa nsboyaBamwa LWIMNOBa:
(npnbnwuxHo) ca

= 10000 L
2
m

Cavg

0 20 4 60 8 100 10

4 =997-m @
¥, -—

|_|pOLI,eH>eHV| yrao Tpeka Hacuna u Kerne: q)t = 30°

KoedwmumjeHTM nacuBHOr nputucka tna (kerne):

m = 0.00-° my, = 30.00-° = —60.00-°

1%
Kn.p = 0.60 Kq.p =045 Kc.p =-0.70 K,\{'p =045
KoeduumjeHT akTUBHOT npuTMUCKa Tna (ucnyHe):

m = 60.00-° my, = 60.00-° v = 0.00-°

Kpa=033  Kg,=033 Ko = 115 Ky, =033
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1.5. YNIOTEPBJbEHA METOAA KOHAYHUX ENIEMEHATA - AXIS VM

Konctpykuuja je Mosienupana ynorpedom codrBepa koHauHux esnemenara - AXIS VM. Monen
NpeCTaBJba KOHAYHY (HOPMY KOHCTPYKIIH]E.

n3Boau U3 YNMYTCBTA AXIS VM CO®PTBEPA:

IoBpmIMHCKH MapaMeTPH apMHUpPamba U NpopavyyH apmupama - RC1 module

[TorpebHa xonmuunHa apMarype ce padyHa y ckiany ca EBpokonom 2. [Ipopauyn apmupama
MeMOpaHe, IIove, U JbyCKacTHX eJeMeHara Oa3upaHa je Ha Tpehem HarmoHCcKoM cTamy. [IpaBaig
apMupama je uctTi ca X U Y paBHUMa. HOMUHAIHI MOMEHT caBujama U ofroapajyha
akcujaHa uBpcToha ozpeleHa je y ckimaay ca ONTHMAaIHOM JM33ajHOM OTPaHUYEor cMepa.

A K- point .
T a A
top

Al

A
Yy v
e Tl VL

Pesyntyjyhu kommoneHnTH:

- axb: npopayyHara noBpLUMHA apMupara y AokeM nojacy y X' npasuy

- ayb: npopayyHara nospLUMHa apMupara y AokeM nojacy y 'y’ npasuy

- axt: npopayyHarta noBpLUMHA apMupara y ropkem nojacy y 'x ' npasuy
- ayt: npopadyHara NnoBpLUMHA apMupar-a y ropkem nojacy y 'y' npasuy

MuHuMaITHU 3alITUTHY ¢I10j: [Iporpam oapelyje MUHMMaTIaH 3aIITUTHH €J10j OETOHA TOPHET U
JIOE-ET T10jaca IMpeMa CTENEeHY M3JI0KEHOCTH y CKIIay ca BakehnM cTaHmapauma.

IIpopauyHn nmonpeyHne x/y apmarype y ckiaay ca EBpkoaom 2

If m., my, m,, are the internal forces at a point, then the nominal moment strengths are as follows:
Amy=0

The moment optimum is: Amymmint Mz = My
Yes No
¥ ¥
miyp =my —|m_\._\.| min =0 2
' .
Myp =M, _|mxl| D =My |rrr,|
[ I
Yes No
L] ¥
?’FFJ
5 B v
Myry = mx+|m¥| Mep = Mg+ |m |
y
B
myp = ml1.+|mxl| m-f!D =0
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[Iporpam npopaduyHaBa noTpeOHY NPUTHUCHYTY U 3aTeTHYTY apMmarypy. Crneaehe BpenHocTH cy
NPEACTAaBIbEHE KAO pe3yaTaTh: axb, axt, ayb, ayt. Oe BpeAHOCTV NPeACTaBIbajy NpopaqyHary ropky
1 Jowy apmartypy y X' n'y' npasuy

JlokaJIHM KOOPAMHATHU CHCTEMH KOHAYHUX ejeMeHara y 3D moaeny
Boje: x = upBeHa, y = xyTa, z = 3eneHa.

V3ern y 003up MUHUMAJIHY NOBPIIMHY AapMHPaHA.

[Iporpam npopadyHaBa moTpeOHy MUHHMAIIHY TOPHY U J0KBY apMarypy 1mo Baxehem
CTaHJapAy. AKO je mpopadyHara KOJIMYMHA apMHUPamka Mamba 0]l OBUX, YIOTPEOUTH
MUHHUMAJIHY MOBPIIMHY apMUpamba.

Apmupamwe ctyboa RC2 modul

MpopadyHar je aujarpam MHTepakumje y cknagy ca kapakTepucTukama nonpevHor npeceka v apMarype u
oapeheHo je nosehakse ekcLeHTpULMTETa cuna y ogpefieHnuM cTyboBMMa Ha OCHOBY AaTux nogaraka
nsboyaBara, y cknagy ca saxreBuma Baxeher cTaHaapaa.

Oppehyjy ce padyHCKM yTuUajK y CKNady ca NpypaLuTajeM eKCLEHTPULMTETa U BpLLE Ce NpoBEPE ako ce
oprosapajyhe Tauke Hanase yHyTap Auvjarpama uHTepakuvje.

Mporpam oapehyje ABe MeTOAE ONTMMArHOCTMW.

MpBa meroaa, ecmkacHocT momeHTa € (N = const.):
OgppeheHa je Ha My-Mz gujarpamy Kao OOHOC pacTojaka padvyHCKe cune of No4eTHe Tadke A0 Tavke
npeceke ca KpUBOM M LpTaHOM MOMy-NpaBoM NIMHUOM Of NMOHETHE Ta4Ke Kpo3 UCTY TauKy.

Opyra metona, € (e = const.), edmKaCHOCT KOHC TAHTHOT €K CLEeHTpuumMTETa:
OppeheHa je y N-My-Mz noBpLuMHe Kao O4HOC pacTojaHa pavyyHCKE Cune of NnoyYeTHe Tadke TO Tadke
npeceuara N-M noBpLuMHE ¥ NOMy NWHWjE UpTaHe KpPo3 MOYETHY Tauky.

3a TpeHyTHM npopayvyH npBa metoaa, € (N = const.), onTMManHoOCTU je npeacTaBbEHA.

MpoBepa apmupama ctyboBa y cknagy ca EBpokogom 2.

Design moments in bending directions are My = N - 4
where N, 1s the normal force in the column and e; = e, + e; + e, is the critical eccentricity in the
given bending direction.

ey = M; /N, initial eccentricity calculated from the first order force and moment.

If moments at the top and bottom end of the column are different, a substitute eccentricity will be

determined:

e, If the moments at the column endpoints are different, an equivalent eccentricity is determined
according to the following

e ina braced direction e, = max [D'E'Z“;g"i'eh} and |e,| = |ep|
kg

where e, and e;, are the initial eccentricities at the ends of the column.

g
ep|

¢ in a non-braced direction e, = max{ } but with the sign of the eccentricity bigger in

absolute value.
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2, : second order increment of the eccentricity.

113 1 Fyva . ABC N
e, ===, where = = K, K, ——— if A = A}, = 20— where n = —22
T T Ez-0.45-dr Vi Arfea

K, = min [“f;i':'“ 110}, K, = max{1 + fo.: 1.0},

APu TV hal

— for 4
ﬁ_0'35+200 150"

R .. . .
d' = S+, where . 1s the radius of inertia of rebars

.- , 3
where f,, 1s in N/mm”,

Increments of eccentricifies are determined in both bending planes. The program checks the
following design situations:

At the middle of the column:
Ay /4, = 2and 4,/4, < 2, furthermore

gy/b ez /R
S < 0,20r —=<0,2
8z/ Req 2y /beg

otherwise

Mdy = ng(esz i i::‘?1'2 + Ezz))

Md-_',l = N&E
’ - My, = —N; (eay + (e +€3y))

Mgzq = —N; (Eey + (efy + 92}'])

Mdy,E = N;(esz i (eiz + 922]]

_ *
Mdz.z - _Nd ee}’

At the top and bottom of the column if the column is braced (non-sway):
AyfA; = 2and A; /Ay = 2, furthermore

a./b ez/h
=2 < 0,20r =2 <0,2
=y haq 8y (Deg

otherwise

Mdy = NE(EUZ + ez'z:]

AMd 1= Nze
¥l d=0z
Mg, “dg(eﬂy I &y

Mgzq = —N&‘(eﬂy + Ety)
Md}'.z = NE{EDZ + E:’z}

_ *
Mgz5 = —Ngeqy

At the top and bottom of the column if the column is not braced (sway):
Ay /4, = 2and 4, /4, = 2, furthermore

€y bag < 02 or €/ Nag <072 otherwise
8z/heg ! ey/beg !
_ e Mgy, = Ng(eq: + (eiz + €2z)
Mgy, = Ngeq, Y ( )

My, = —Nj|eoy £ (e + €3y
Mgz = —Ng (e[:ly + (e + 92},}) az d (EUJ (ery “32:.))

Mgy o = N&(Boz + (e + 922})
Mgz 2 = —Ngeq,

AxisVM checks whether the calculated design loads (M, Mg, Ny are inside the N-M strength
mteraction diagram. If 1t 1s not satisfied in any of the design situations, the column with the given
cross-section and reinforcement fails.

Axis VM BpLuM npoBepy padvyHCKMX onTtepehera (Mdy, My, Ny) kaKo 61 ce yCcTaHOBUMO HUXOBO
rpaHNYHoO cTake yHyTap avjarpama uHrepakumje N-M. Ako ycnoB Huje 3a4,0BOMbEH Y CKnaay ca

paYyHCKMM 3axTeBUMa, KOMOHa ca 3afaHuM Mom. NPecekoM U apMarypoM ce 3aHeMapyje.

29



30



2. ONNTEPEhREHLA U OEJCTBA
2.1. CTAJTHO ONTEPEREHKE

2.1.1. CONCTBEHA TEXXUHA OOHJEI CTPOJA
CtanHo onTepehele 3a KOHCTPYKTUBHE eNneMeHTe je npopavyyHaTto noMohy cocdTBepa y cknagy

ca MeToAOM KOHa4YyHWX efnlemMeHarta
2.1.2. CONCTBEHA TEXXUHA TOPHJEI CTPOJA

TexxuHa nonpeyHoOr Hoca4ya Ha cTyGoBuMa:

bcrossgirder = 120"* |hcr0ssgirder.avg = 93.50n1

2~nprc«l

8 kN
_ prc.e Spre
Bcrossgirder = (hcrossgirder.avg + hprc + td.avg)'bcrossgirder'’\{rc - by

= 55.6-—
m

TexxmHa Kpajier nonpeyHoOr KOHCTPYKTMBHOI HOcaya Ha cTy6oBuUMa:

b

e.crossgirder -~ 1.00rri |he.crossgirder_avg E 93.50n4

lprc.e "Bprc kN

n .
prc
o Yo — =48.5-—
e.crossgirder Trc by

h b

8e.crossgirder = (he.crossgirder.avg T hpre + td.avg)'

Peakuuje ocnoHaua npocre rpege ropwer crpoja (DL1+DL2):

DL1+DL2 := Simplebeam~<nprc~gprc + td.avg'wrc'bd)

DL1+DL2T=| 1067| 2515| 2895| 2895| 2895| 2895| 2895| 2895 2515 1067| KN

OnTepehere Ha KOHTUHYalHOj rpeau ropwer crpoja (DL3):
TexxmHa xvapousonauyje n acganTa:
kN

tpbp Yy = 15—

Epavement = m

TexxrHa newavke cTase:

kN
Esidewalk. = (b1~ Do) (tp + 150m)re + by oy o re = 139~
kN
Esidewalk.r = (bf B bS-e)'(tp " 15Cm)"\flrc *+ b e e Ve = 139.?

TexxuHa 3aWwTuTHE orpage + orpajge 3a newlake + VIHCTaJ'IaLl,VIjeZ

kN kN kN kN kN kN kN kN
gother.l = 030? + 0.50; + 100; = 18; gother.r = 030? + 0.50; + 100; = 18;

kN

DL3 := Zpavement * Esidewalk.] T 8sidewalk.r T other.] © Sother.r = 42'9'E

2.1.3. COMNCTBEHA TEXUHA KPUITHUX 3NWOOBA

CranHo onTepehere newayke crase Ha KpurnHe augose:

NebrbuHa KpUnHmx anaosa:

I'IpoceqHa [ebrbMHa KOH30MHUX NeLladknx cTasa:

teant] = 0-5:(50 + 25)crr1 |tcant.r = 0.5(50 + 25)CH1
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kN

cant.l = 8sidewalk.l * &other.l * (bl ~bge~ tw)'tcant.l"\flrc = 23'7';
kN
Ecant.r = 8sidewalk.r T &other.r * (br —bge~ tw)'tcant.r"Yrc = 237'?

2.1.4. ONTEPEREHJA O1 HACUINA, NPUTUCAK 3EMJTJE

CranHo ontepehewe N3Hag Harnaeka LWKUNOBa:

BucuHa Hacvna n aebrbmHa KocuHe (NoTnop): Makc. nebrbnHa Harnaeka
(cTyboBa):
7.80 4.00
Dbackfill = 310 fcov.abut = | , 30 )M |tcov.pier = 1'10’11
Ecov.backfill = V¢ Dbackfill Ecov.abut = Vt'tcov.abut Ecov.pier = Yt lcov.pier
148.20 ) kN 76.00 \ kKN kN
Ecov.backfill = 15390 ) 2 Ecov.abut = 8170 ) 2 Ecov.pier = 20'90'_2
m m m

MpuTUcak 3eMrbULLITA HA NOTNOPHU 3UA;

. 49.4\ kN N 66.3) kN
Pa = Mbackfil Ky.a Ve = | 4, 5 E Pp = Bbackfill Ky p ¥t = { (o o E

2.2. HEXXENJEHA OEJCTBA
2.2.1. AEJCTBA O1 CAOBPAThAJA

LM1 mogen cabpahajHnx gejcrea

0

TaHaem cuctem TS UDL cucrtem
Jlokauuja OcoBuHcka onTepehema 2
Qik [kN] i Qik [kN/m ] aql
Tpaka 6p. 1 300 1.00 9.00 1.00
Tpaka 6p. 2 200 1.00 2.50 1.00
MpeocTana noBpLUMHA 2.50 1.00 —T 040
3a pacnoHe Behe og 10 m, cBakun TaHOEM CUCTEM j€ 3aMEHEH Y CBaKOj

Tpauy jeqHOCMEPHUM KOHLIETPUCaHWUM onTepehereM YKyNHe TeXUHe
[0Bejy 0COBMHa:

Tpaka 6poj 1: 600 aq, kN Tpaka 6poj 2: 400 aq, kN
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JeaHako pacnogerbeHo ontepehewe Ha TpoToapuma

kN kN kN
qg = 5.00—2 bew 'tk = 3.75.; bew rdfk = 3_75.;

m

Baxehu pacnopen ontepehewa Ha KOSlOBO3y

bsw.i| 70 bp ‘70 bsw.r

kN
Qgr1 L = baw.rapk + (bp = W1 = W2)qndnk + Wor0igp-da + Wi-Oiqi-d + Dy i = 420

Qgrl L = 2:0Q1 Qpk + 2:0p Qo = 1000-kN

kNm
Mgy = bsw'1~qﬂ(~(—0.5~b§ —eq— 70cm — O'S'bsw.l) =203.——

+(bp - Wl - W2 ()anan|:05bp - ed - Wl - W2 - 05(bp - Wl - Wz)] o

+bsw.r~qfk'(0.5'bp — eq + 70cm + 0.5~bsw.r)

MgriL = 2'0‘Q2'Q2k'(0-5'bp —eq— Wy - 0.5-w2) ... = 300-kNm
+2'0¢Q1'Q1k-(0.5-bp —eq— 0.5-W1)

bsw. 70‘ bp 70 |bswr

kN
qgrl.R = bSW.l'qﬂ( + WI-Oqu-qlk + W2-0Lq2~q2k + (bp - Wy — W2>.0qul'an + bSW.l'qﬂ( = 420;

Qgrl R = 2:0Q1"Qpk + 2:0p Qo = 1000-kN

kNm

Mgy = bsw'1~qﬂ('(—0.5~b —eq— 70cm — O'S'bsw.l) = _29.3.?
S)()anan[—Opr - ed + w1 + Wy + 05(bp - Wy - Wz)]

+bsw,r-qﬂ<.(o.5-bp —eq + 70cm + 0.5b

+(bp—W1 - W

sw.r)

Mgy I = 200 Qo (-0.5:b, = eq + Wy + 0.5:w5) ... = ~300-KNm
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Cune Kovyer-a 1 ybp3ama
Qi = 0.6:017(2:Qp) + 0.10-0g 1 ay Wy Ly

Fp, o = min(900kN, max(180kN-agy1, Qyy )) = 894-kN

~ Tha kN

= =45—
Ab.a L m

sup

LleHTpudyranHe u octane TpaHcBep3anHe cune

Qy = 0q1(2Qqy) Q, = 600-kN
r Q. {EQ‘_ (kN) if r<200m

0, =400, /r (kN)

0,=0

if ¥> 1500 m

if 200< <1500 m

Qg = 0-kN

BepTukanHa ontepeherwa Ha noTnopuma

WN3payyHaBarwe 3ameHcke aebrbuHe BUCUHE pacrnogene
ontepehewa n3Hag nNpucTynHe nno4ve npema metoan Odemark:

tdist = 60em|  [Eqigq == 40MPg

|Eas = 31GP4 hbmln = mln(hbackﬁll) = 7.80m

|tas = 25cn1
3 E

B - 242m

tsub.1 = tdist ~ tas T 090" tag E
dist

Ouctpubyumja ontepehera n eKkBMBaNeHTHO
jeaHakopacnoaerbeHo ontepeherwe n3 TS1 npema
Boussinesq meTtogu ncnog nnodve 3a npunas:

deq.1 = 57.3-kPa

3

tsub.2 = Np.min ~ tas + 090 tag- =9.62'm

Ouctpubyumja ontepehera U eKkBMBaNeHTHO
jeaHakopacnogerbeHo ontepeherwe n3 TS1+TS2
npema Boussinesq MmeTogun Ha Jowem aeny

nornopa:
deq.2 = 23.4-kPa

kN
Pa1 = Kq.a'qeq.l =19.1—

2
m

2.2.2. AEJCTBO BETPA

OcHoBHa BpeaHOCT NpoceyHe Gp3nHe BeTpa:

m , . m
Vbo = 28: VbO = 23:

PedepeHTHa BUCKMHA (NpUGNIKHO):

hyef == 12,0

34



Cmep 1 Ce30HCKN haKkTopu:

cgip = 1.00 1.00

Cseason =

YobunyajeHa BpeaHoCT npoceyvHe 6p3nHe BeTpa 10 m nsHag noBpLUMHeE TepeHa:

vy = 28.00
S

Vb = Vb0 Cdir ®season

KaTeropuja TepeHa:

PedepeHTHa BUCKHa y KaTeropuju TepeHa Il:

dakTop TepeHa:

0.07
%0
k= 0.19.( J k.= 0.19

20.11
YonwTteHn daktop cp:= 10
oporpaduje:
UHTeHauTeT TypGoneHuuje: k;:=10
ki
I(2) = | ———— if z<z,
Zmin
c0~ln
20
ki
otherwise
Z
Co~ln(—j Wind
20

[ejctBo BeTpa y Y npasuy je
3aHemMapeHa y npernvmMuHapHoj
da3n npojekToBaka

Makc. 6p3nHa nputucka:

1 2
4p(2) = (1 + 7'IV(Z))E'p'(Cr(Z)’CO‘VbO‘Cdir'Cseason)

Il. Category

ZOII = 0.05m

dakTop
XpanaBocTu:

—>

20

Zmin | .
cl(z) = kr~ln[ j if z<zg.0

kr' ln(ij otherwise
20

lycTuHa
Basgyxa:

kg
=125—
P 3

m

o

A

h 4

al T

' 1 J 2
qp(z) = (1 + 7‘IV(Z))'E'p'(cr(z)'CO'VbO'Cdir'Cseason)

YTuuaju BeTpa Ha noBpLKHM MocTa y X npaBLy

k
dp(href) = 1.21~—I\2]
m
k
q'p(hyef) = 0.82~—I\21
m

Road restraint system on one side on both sides
Open parapet or open safety barrier d+03m d+0,6m
Solid parapet or solid safety barrier d+dy d+2d,
Open parapet and open safety barrier d+06m d+12m
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Cix 0 EkBuBaneHtHa nybuHa:

24 - —

] |dtot.a = 1.67m + 1.20n]
2,0 — ,
18 1 KoeduumjeHT cune:
153 @ ¢ty a(Ptot-drota) = 152
1,3 F------- \ ,

I

P j_\ ! EksvBaneHTHa aybuHa:

ldtotb = 1-67m + (2.00m — 30cm)

o
3]

KoeduumjeHT cune:

illlillll]l

bld,

tot

v

o

6 7 8 9101 12 fi.b{btot drot ) = 1:66

T

[ejctBo BeTpa 6e3 caobpahaja:

Fok = dtot.a'qp(href)'cfx.a(btot’dtot.a) = 5'3'%

[lejecTBO BeTpa ca caobpahajem: ( P = 0.60 )

Fy= wO.w'dtot.b'qp<href)'Cfx.b<btot’dtot.b) = 4'1'%

Tpeba fa ce orpaHM4nHU Ha

dtot.b'q'p(href)'cfx.b(btot’dtot.b) = 4'6'%\1

YTuuaju BeTpa Ha NoBpLIMHM MOcTa Yy Z npaBLy

cg, = 0.90 (pasmatpaH je camo goHsM CMep)

[ejctBo BeTpa 6e3 caobpahaja:

Fok = btot'qp(href>'cfz = lo'z'k;N

[ejecTBO BeTpa ca caobpahajem: ( P = 0.60 )
kN

Fy= wO.W'btot'qp(href)'sz = 6'1';

Tpeba fa ce orpaHuyn Ha

, KN
biotd p(href>'cfz = 6'9';

YTuuaj BeTpa Ha cTyGoBUMa ce 3aHemapyje y NpenuMmnHapHoj basm npojekToBamsa.



2.2.3.TOMNOTHA AEJCTBA

0(.\
max 70 . Type 1
0 | IL:.Inﬂ(: rlr‘n]x+ ]6
6 1
Type 2
50 T ?:.JHJ'.: y:'lu_\-'_ 4
Type 3
“or ’ L= Touit 2
A
/o I S . I MuHumanHe n Makcumarte
TJ/pe 3 Tow= Tt 8 TemnepaTtype Basayxa y XragoBuHU:
10 —1 Tj(pc 2 Lww=Tut4

€, max

Ty pc I E.lnin: Tn\in - 3 Tmln = _250C

€, min
10 |- / | | Tihax = 35°C
. |
-20 | ' MuHUManHe 1 MakcumarHe
L | ‘ jeaHonvke Temneparype

-30 — T T 1 | KOMMOHeHaTa MocTa:

0 B T;nu\ Te.min = TIIlll’l +8°C = -17.00-°C
; | o

min -50 P °C o o _ o
-50 -40 -30 -20 -10 O 10 20 30 40 50 T Te~maX - TmaX +2°C = 37.00-°C

min

PacnoH yHudopMHOCTU TeMnepaType Ha KOMMOHEHTUMa MocCTa
WHuumjanHa TemnepaTypa MocTa: T = 10°C

KapaKTepMCTM‘-IHe BpeOHOCTN MaKCUMalrtHUX CKynjbawa 1 Wupewa:

ATN.COH = TO -T = 27-°C

e.min

ATN exp = Te.max — To = 27-°C

KoMnoHeHTH TeMnepaTypHe pasnuke

Road, foot and railway bridges
Type 1 Type 2 Type 3
Surface
Thickness | Top warmer 52:‘;:1 Top warmer 5:::; Top warmer Eg::?
than bottom than bottom than bottom r
than top than top than top
[mm] Ko Ko Ko Koo L & Ko
unsurfaced 07 0,9 0,9 1,0 0,8 1,1
water-
proofed 1,6 06 1.1 09 1.5 1,0
50 1,0 1,0 1,0 1,0 1,0 1,0
100 0,7 1,2 1,0 1,0 0,7 1,0
150 0,7 1,2 1,0 1.0 0,5 1,0
ballast
(750 mm) 0,6 1.4 0.8 1,2 0,6 1,0
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Top warmer than bottom Bottom warmer than top
Type of Deck
-"\TM.P'P.EI (CC) A TM.LD:-I [PC)

Type 1:

Steel deck 18 13
Type 2:

Composite deck 15 18
Type 3:

Concrete deck:

- concrete box girder 10 5

- concrete beam 15 8

- concrete slab 15 8

BpeaHocTy 3a 06payyH pasnuunTx NOBPLUMHCKMX AebrbuHa:

Ksurpoz = 080 ATy, = kgyp o, 15°C = 12-°C

1.00 AT =k

sur.neg neg = Ksur.neg 8°C = 8-°C

KomnoHeHTe TeMnepaTypHe pasnuke 3aHemapyjy ce TOKOM npennMuHapHe dase NpojekToBaka
jep ce HBUXOBO CMMYNTaHO AEjCTBO ca caobpahajHnm onTepeherem M30CTaBba Yy
npopayyHuma MCH-a y cknagy ca ,EN 1990¢

BpeaHocTu TepMUUKOr WUpeka nexaj u gunaraumja
MpeTnocTaBrbeHe TemnepaType 3a nexajese 1 gunataumoHe pasgenHuue:

ATy o + 10°C = 37:°C o
OLT =10 '%
ATy exp + 10°C = 37°C

I'IomepaH:a 3a annartauuoHe pasgenHuue:

0.50- Ly 0 (AT gon + 10°C) = 36.56-mm 0.50- Ly o ( ATy exp + 10°C) = 36.56-mm

2.2.4. CMMPEMEHO CKYINIbAHKE
PenaTtuBHa BnaxHocT (cnorba): RH = 80%

MpeTnocTaBrbeHa BeNnnUnHa ropkser cTpoja:

2
Apre = 0-290m} - up = 3.14 ho pre = 2 Apre * Upre ho.deck = td.avg
KapaktepucTuyHa BpegHoCT 4YBpcTohe Cpepntsa BpegHocT uBpcTohe 6eToHa
6eToHa Npy NPUTUCKY Ha LUMNUHAap: npu NPUTUCKY Ha LMNUHAap:
N N N
fok deck = 40 5 fek pre = 50 5 fem.deck = 48 5 fem.pre = 58 5
mm mm mm mm
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KOGd)VILI,MjeHT Y 3aBUCHOCTU OO NpeTnocTaB/beHE BEJTNHNHE!

kp(hg) := | 1.0 if hg < 10cm
1.00 - 0.85
1.0 - g(ho ~ 10cm) if 10cm <hg < 20cm
20cm — 10cm
(0.85 — 0.75) B.()=1-¢ 02"
0.85 — ———————(hg — 20cm) if 20cm < h( < 30cm as\t) =
30cm — 20cm
f
(0.75 - 0.70) . ck -6
0.75 - ————=(h — 30cm) if 30cm < hy < 50cm Eenl o) = 2.5 —— — 10 |-10
50cm — 30cm( 0 ) 0 ca( Ck)
0.70 if hg > 50cm mm’
AyTOreHo Hanpesake
ycnen ckynrbaka:
. . . . 3
Ecalt>fok) = Bas(V-€ca(fek) Q] = age =012 Bry = 1.55~(1 - RH
t— tg fem
Bas(t-teho) - “oa
3 10—
t—ty) + 0.04 o mm’ 6
- t) +0.04- [| — — .
(t-t) mm ) €cd.0(fem) = 0-85(220 + 110-04; ) 10 Bry

Pa3Boj Hanpesawa ycrnen ckynibaka McyLlaBaHeM:

scd(t’ts’hO’fcm) = Bds(t’ts’hO)'{':cd.0<fcm)'kh(hO)

YKynHO Hanpesarbe ycrneq ckynbama:

8cs(t’ts’hO’fcl@fcrn) = sca(t’fck) + scd<t’ts’h0’fcm>

YKynHO Hanpesawe ycneq ckynmbama b rpega y TpeHyTky nanmeama (npet. ctapocT - 100 gaHa),
€100.prc = €cs(IOO’O’hO.prc’fck.prc’fcm.prc) = 0.018-%

N KOHa4yHa BpedHOCT CKynibama:

€10000.prc = é:05(10000’O’hO.prc’fck.prc’fcm.prc) = 0.028-%

KoHa4Ha BpegHOCT ckynrbarwa caobpahajHuue:

€10000.deck = €cs(10000’0’hO.deck’fck.deck’fcm.deck) = 0.027-%

kN kN
Ec.eff.deck = 1460 = |E¢ eff pre = 17.00 —

mm mm

EdekTnBHn mogyn
enacTn4yHocTu GeToHa:

CnpeyeHo cKynrbake CriperHyte CTpyKType:

(EIOOOO.prc - 8IOO.prc)'nprc'A}orc'Ec.eff.prc + ElOOOO.deck'bd'td.avg'Ec.eff.deck

€
(nprc'Aprc'Ec.eff.prc + bd'td.avg'Ec.eff.deck)

c.sup = = 0.017-%

OpaBojutu (pasnukoBaTth) TONSIOTHO LUMPEHE 0 CNPEYEHOr CKynibaka rophser cTpoja:

€c.sup

= 16.6-°C
)
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2.2.5. CEU3MNYKO ONTEPEYEHJE

AyTOMaTCKO reHepucame censammnykmnx ontepehera npumetrsyje ce ca yrpahedum AXIS VM
MOZYIIOM.

Ceunsmuyka ontepehetrba ce yanumajy y o63up npema metoam AHanuse crnektpa peakuuje.
OBa MeToa 3axTeBa NPeTXo4HO ulpadvyHaTu 6poj HenopemeheHux dopekBeHumja
cnobogHnx Bnbpauunja n ogrosapajyhe obnvke paga.

Ha ocHoBy oBux obnuka pexunma subpauuje AXIS VM cTBapa ekBMBaneHTHa ctaTuyka
ontepehera (3a cBakm 06NuK pexma Bnubpauuje) koja ce 3aTUM NpUMeERYjy Ha Mogen y
CcTaTU4KOj aHanuan. 3aTum ce pe3ynTaT yHyTpallhe cune obujeHnM 3a cBaku obnmk
pexvMa cabupa ca MeTooM OnucaHoM y crneuudurkaumjy npopadyHa.

OBo cy kopauu cTBapaha cem3muyknx ontepeherwa u nogellaBata napameTapa Oa3mBa:

1. N3pauyHaTu npBe n obnuke dpekBeHLmja 1 Bubpauuja n Tabeny ekBMBaneHTHUX
censmmykmnx koeduumjeHata X, Y npasuy.

2. MNporpam reHepuLe BuLe crnyyajeBa ontepehemsa.

Cny4ajeBu ontepehemnsa X, ,Y* cagpxe makcumanHy BpeaHOCT HanoHa un aecopmauuja
n3padyHaTux U3 eKBMBaneHTHUX CEM3MUYKUX KoeduumjeHaTa y X, Y npasumma.
CnyJajeBu ontepehetrsa '+', '-' cagpke MakcumarnHy BpeQHOCT Hanpesaka 1 gedopmMauunja
HaBeOEHMWX Y EKBMBANEHTHUM CEM3MUYKUM koedmumjeHTma y X, Y npasLy.

3. Censmnykm napameTpu

Ceunamuyku ytruaju y Z KoopavHaTty HUCY y3eTu y 063up.

Ceunamumdka mana:

19° 20° 21°
s -
0.10 Kukiagna
mEop
Anatu .
T beuej
0.05
[b
() HoBm 3petaHuH
Can b
0.15
: Wuhuja
Tp}
<t
{
Wacay 0-10 Georpan

PedepeHTHO ybp3are npumereHe AR = 0.05-¢

Cen3Mn4kKe 30He:

Knaca BaxHocTn mocTa: Il. Ny = 1.00

(MpoceyHa knaca BaXXHOCTK)

m
MpojekToBaHO yBp3atbe Ha TIy: ag = 3R = 0'49'_2
S

40



CnekTap oa3vBa enacTuyHor yopsarba:

0<T<T,: sd(r)ag-s-F+ L ZT;%H

3Ty

2,6-ag

5 [T.T,

—(,2.5.2;.[{?“0}

T,<T: S,(T) : g L T°
12)8-08

"C" kaTteropuja Tna je yseta y o63up.

MapameTpu cnekTpa oAroBopa:

Ground type S Tx(s) Tc (s) T (s)
A 1.0 0.15 0.4 2.0
B 1.2 0.15 0.5 2.0
C 1.15 0.20 0.6 2.0
D 1.35 0.20 0.8 2.0
E 1.4 0.15 0.5 2.0
dakTop oasmBa: q:= 1.50
MapameTap 3a 4Oy rpaHuUy BpegHOCTU: B:= 0.20

m Analysis Case
Linear SEISMIC_QP

Parameters (Eurocode)

Spectrum (horizontal)  Spectrum (vertical) Torsional effect  Combination methods

[] Different q factors in X and ¥ directions
Dezign spectrum

83R [m/s] = | 0,450 =Parametric shape= e =]

Ground type g=[15 = = [mis2]
A Tiype 1
5 T 1 0,939

[
- o S=[1,15
E Type 1 -
£ e Tg [sl= [0,200 76
E ;ﬁzi Tc [=]=| 0,500

0,098

D Tipe 2 Ty [s1=|2,000 '
E Type 2 T[s]

0 4,000

M1



2.3. KOMBUHALUWJE ONTEPEREHJA
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Action Symbol 1, [ T
grla TS 0,75 0,75 0
(LM I+pedestrian or | UDL 0,40 0,40 ()
cycle-track loads) ') | Pedestrian+cycle-track loads > | 0,40 0,40 0
grlb (Single axle) 0 0,75 0
Traffic loads | gr2 (Horizontal forces) 0 0 0
gr3 (Pedesirian loads) 0 0,40 0
grd (LM4 — Crowd loading)) 0 - 0
grd (LM3 — Special vehicles)) 0 - 0
Wind forces Fyn 06 0s o
- Persistent design situations ’ -
- 0.8 - 0
-  Execution
% 1,0 - -
Fy '
Thermal actions T 0.6 0.6 0,5
Snow loads Q;_i (during execution) 0.8 - -
Conslruction loads 0. 1.0 - 1,0

1) The recommended values of g5, ¥4 and s for grla and grlb are given for road traffic corresponding to
adjusting factors o, o, ¢ and ;39 equal to 1. Those relating to UDL correspond to common traffic
scenarios, in which a rare accumulation of lorries can occur. Other values may be envisaged for other classes of
routes, or of expected traffic, related to the choice of the corresponding e factors. For example, a value of
other than zero may be envisaged for the UDL system of LM1 only, for bridges supporting severe continuous
traffic. See also EN 1998,

2) The combination value of the pedestrian and cycle-track load, mentioned in EN 1991-2, is a “reduced”
value. ¥ and y; factors are applicable to this value.

3) The recommended y, value for thermal actions may in most cases be reduced to 0 for ultimate limit states
EQU, STR and GEO. See also the design Eurocodes.

ULS (a,b)

2 Ve jGr "y P " Y 001Dk 2V 0.4% 0.9k
i=1 i>1

Y E576. Gk "y P 01061 " 7 000k
izl i1

Ceunsmuka



3. NPOPAYYH NOTMOPHE KOHCTPYKUWUJE - ONMOPLA
3.1. FTEOMETPWUJCKWU NOJALIA
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3.2. MPOPAYYH LLHIMOBA

KputnuHo N'CH BepTukanHo ontepehere Ha wumMnoBe:
Rz MWH -2111,26 kN

[1,35*DL1+DL2+1,35*DL OOHU CTPOJ +1,35*DL3+1,35*DL NMPUTUCAK SEMJBULLTA]
{1,35*0,75*TS_10_AP} (1,5*1*Fw*_L+1,35*0,75* KOYEHE ++1,35*0,4*UDL_1+1,35*0,4*UDL_1-2_R
+1,35*0,4*UDL_2-3 L+1,35*0,4*UDL_3-4_1 +1,35*0,4*UDL_4-5 L+1,35*0,4*UDL_7-8 L+1,35*0,4*UDL_7-
8_R+1,35*0,4*UDL_5-6_L+1,35*0,4*UDL_6-7_R+1,35*0,4*UDL_9-10_L+1,35*0,4*UDL_9-10_R)

KBasu-ctanHo BepTuKanHo ontepehere Ha LWIMNoBe:

Rz MWH -1188,47 kN
[DL1+DL2+DL OOHKM CTPOJ +DL3+DL MPUTUCAK SEMIBULLUTA] { CKYTJBbAHSE }
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KputnuHe NCH yHyTpalwHe cune y umnoBuma:

KputunuHo | mun/ | Nx [kN] My Mz
Makc. [kNm] [kNm]
My min -822,94 | -289,34 -3,39
min -832,06 | -289,35 51
max |-1769,19 | 207,63 21,32
max |-1762,85| 207,44 -19,5
Mz min | -1307,03 | 119,28 | -104,67
max |-1309,33 | 119,26 | 103,34
Eurocode =
C25/30

Cross-section 090 PILE
Ab [ecm?] = 6360,43
B500B
Reinforcement 18016
As/Ab [%] = 0,57
Stirrup
sw [mm] = 200
Buckling length
B,y = 1,000%L
B, = 1,000%L
L [m] = variable

Eurocode
Case : Linear, Critical
f.. = 1,000
N [kN]| My [kNm] Mz [kNm]
min/max
-10444,00 0 0
1574,31 0 0
min/max
-3800,00| -1151,97 0
-3800,00| 1151,97 0
min/max
-3800,00 0| -1153,86
-3800,00 0 1153,86
C25/30

Cross-section 090 PILE
Ab [cm?] = 6360,43

B500B

Reinforcement 18016
As/Ab [%] = 0,57

Efficiency
(N = const.) = 0,617

M, [kNm]

[Mpema pesyntatuma npopadyHa ca MeTooM KOHa4yHUX enemMeHTa y ckrnagy ca copTBepckuM naketom Axis
VM wmogyn RC2, npetnoctaBrbeHe apmatype 18016 3AO0OBOJbABAJY YCIIOBE HOCUBOCTMU

LLUUMOBA! OBo npeacTtaBrba CTaTU4Ky NOTPeOHY NOBPLIMHY apMupana, anu je Takoe noTtpebHo

y3eTu y 063up MMHMMariHy NOBpPLUMHY apMupaka npema EN 1992,
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3.3. MIPOPAYYH HATNMABHUX TPEQA LLUUMOBA
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4. MPOPAYYH CTYBOBA CA NOKTPETHUM OCJIOHLMUMA
4.1. TEOMETPUJCKWX NOJALIU
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4.2. MPOPAYYH LWWXMNOBA

Kputnuna N'CH BepTukanHa ontepehera Ha wmnnose:

Rz MWH -1639,97 kN

[1,35*0,85*DL1+DL2+1,35%0,85*DL 0OHW CTPOJ +1,35%0,85*DL3+1,35*0,85*DL NMPUTUCAK
SEMIBULWITA] {1,35*UDL_2-3_L+1,35*UDL_3-4_L+1,35*UDL_2-3_R+1,35*UDL_3-4_R+1,35*"UDL_10
+1,35*UDL_5-6_L+1,35*UDL_5-6_R+1,35*UDL_8-9_R+1,35*UDL_9-10_R} (1,35*0,75*TS_3_L
+1,5"1*Fw*_R+1,35%0,75* KOUEHE -)

KBasun-ctanHo BepTMkanHo ontepehewe Ha LwumnoB.e:

Rz MWH -920,52 kN

[DL1+DL2+DL AOHW CTPOJ +DL3+DL NMPUTUCAK SEMIBULLTA]

49



KputnuHe NCH yHyTpalwHe cune y umnoBuma:

KputunuHo | mun/ | Nx [kN] My Mz
Makc. [kNm] [kNm]
My min | -1639,97 | -40,08 -34,22
max |-1639,97 | 40,08 -34,22
Mz min | -1581,86 | -37,84 | -148,25
min | -1581,86 | 37,84 | -148,25
max |-1551,65| -37,18 143,24
max |-1551,65| 37,18 143,24
Eurocode i
C25/30

Cross-section 090 PILE
Ab [cm?] = 6360,43
B500B
Reinforcement 12016
As/Ab [%] = 0,38
Stirrup
sw [mm] = 200
Buckling length
Byy = 1,000*L
B = 1,000%L
L [m] = variable

Eurocode
Case : Linear, Critical
f.e = 1,000
N [kN]| My [kNm]| Mz [kNm]
min/max
-9961,45 0 0
1049,54 0 0
min/max
-3800,00| -1039,68 0
-3800,00 1039,68 0
min/max
-3800,00 0| -1039,68
-3800,00 0 1039,68
C25/30

Cross-section 090 PILE
Ab [cm?] = 6360,43

B500B

Reinforcement 12016
As/Ab [%] = 0,38

Efficiency
(N = const.) = 0,452

M, [kNm]

[Mpema pesyntatuma npopadyHa ca MeTooM KOHa4yHUX enemMeHTa y ckrnagy ca copTBepckuM naketom Axis
VM wmogyn RC2, npetnoctaBrbeHe apmatype 12016 3AO0OBOJbABAJY YCJIIOBE HOCUBOCTMU

LLUUMOBA! OBo npeacTtaBrba CTaTU4Ky NOTPeOHY NOBPLIMHY apMupana, anu je Takoe noTtpebHo

y3eTu y 063up MMHMMariHy NOBpPLUMHY apMupaka npema EN 1992,
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4.3. NPOPAYYH HAITMABHUX TPEOA CTYBOBA
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4.4.NMPOPAYYH CTYBOBA

KputnuHe N'CH yHyTpawHe cune y ctyboBuma:

KputuuHo | muH/ | Nx [KN] | Vy [kN] | Vz [kN] My Mz
MaKc. [kNm] [kNm]
Nx min | -5231,91 0 -113,08 | 599,07 0
min | -5235,27 0 -118,18 | 611,11 0
max |-1722,86| -29,48 178,79 | 515,02 0
My min |-3002,09 | -29,29 212,56 | -956,65 | -234,88
max |-3023,72| 29,29 -214,59 | 985,17 | 234,88
Mz min | -2944,56 | -29,31 185,93 | -860,86 | -240,61
min | -2966,34 | 29,31 -188,92 | 890,84 | -240,61
max |-2944,56 | -29,31 185,93 | -860,86 | 240,61
max |-2966,34 | 29,31 -188,92 | 890,84 | 240,61
Eurocode
C30/37
Cross-section 080x160 COLUMN
Ab [cm?] = 11425,53
B500B
Reinforcement 28016
As/Ab [%] = 0,49
Stirrup
sw [mm] = 200
Buckling length
Byy = 1,000%L
B = 2,000*%L
L [m] = variable

Mpegnocrasrba ce NOHrMTyauanHa gyxvHa nsbodasawa < 2.00xL u TpaHcBep3anHa < L

Eurocode
Case : Linear, Critical
fse = 1,000
N [kN]| My [kNm] Mz [kNm]
min/max
-21669,26 4,01 -0,23
2448,93 -4,37 0,24
min/max
-8750,00| -4296,39 -0,03
-8750,00| 4298,17 -0,03
min/max
-8250,00 0 -2341,66
-8250,00 0 2341,69
C30/37

Cross-section 080x160 COLUMN
Ab [cm?] = 11425,53

B500B

Reinforcement 28016
As/Ab [%] = 0,49

Efficiency
£(N = const.) = 0,496

M, [kNm]

[Mpema pesyntatuma npopadyHa ca MeTooM KOHa4yHUX enemMeHTa y ckrnagy ca copTBepckum naketom Axis
VM wmogyn RC2, npetnoctaBrbeHe apmatype 28016 3AO0OBOJbABAJY YCJIIOBE HOCUBOCTMU

CTYBOBA!
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5. MPOPAYYH CTYBOBA CA HENMOKPETHUAM OCJTIOHLIUMA

5.1. TEOMETPUJCKU NOOALN
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5.2. MPOPAYYH LLAUIMOBA

Kputnuna 'CH BepTukanHa ontepehera Ha wumnoBe:

Rz -1774,69 kN

[1,35*0,85*DL1+DL2+1,35*0,85*DL OOHW CTPOJ +1,35*0,85*DL3+1,35*0,85*DL NMPUTUCAK
3EM/bUWTA] {1,35*UDL_1-2_L+1,35*UDL_1+1,35*UDL_1-2_R+1,35*UDL_3-4 L+1,35*UDL_3-4 R
+1,35*UDL_5-6_L+1,35*UDL_6-7_L+1,35*UDL_5-6_R+1,35*UDL_6-7_R+1,35*UDL_8-9_L+1,35*UDL_8-
9 R} (1*1* CKYIJbAHE +1,5*1*Fw*_L+1,35%0,75* KOYEHE -+1,35*0,75*TS_6_R)

KBa3un-ctanHa BepTukanHa ontepehewa Ha wumnoBe:

Rz -901,48 kN

[DL1+DL2+DL OOHWM CTPOJ +DL3+DL MPUTUCAK SEMIBULLUTA] { CKYTIJTbAHSE }

MWH

MUH
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KputnuHe NCH yHyTpalwHe cune y umnoBuma:

Uputnuan | mmH/ | Nx [KN] My Mz
Makc. [KNm] [KNm]
My min -987,66 | -150,84 -5,58
min -984,55 | -150,8 4,66
max | -975,16 | 155,55 -12,71
max | -971,98 | 155,51 11,29
Mz min | -1728,02| -16,1 -135,27
max |-1733,78 | -16,27 136,19
Eurocode i
€25/30

Cross-section 090 PILE

Ab [cm?] = 6360,43
B500B

Reinforcement 12016

As/Ab [%] = 0,38
Stirrup

sw [mm] = 200

Buckling length

Byy = 1,000*L

B = 1,000%L

L [m] = variable

Eurocode
Case : Linear, Critical
fee = 1,000
N [kN]| My [kNm]| Mz [kNm]
min/max
-9961,45 0 0
1049,54 0 0
min/max
-3800,00| -1039,68 0
-3800,00 1039,68 0
min/max
-3800,00 0| -1039,68
-3800,00 0 1039,68
C25/30

Cross-section 090 PILE
Ab [cm?] = 6360,43

B500B

Reinforcement 12016
As/Ab [%] = 0,38

Efficiency
(N = const.) = 0,489

' M, [kNm]

Mpema pe3yntaTma npopayyHa ca MeTOAOM KOHa4YHUX eneMeHTa Yy cknagy ca copTBepckum naketom Axis
VM wmogyn RC2, npetnoctaBbeHe apmaType 12016 3AAOBOJbABAJY YCJIOBE HOCUBOCTU

LLMMOBA! OBo npeacraB/ba CTaTUYKy NOTPeOHy MOBPLIMHY apMupaka, anu je Takohje noTtpedbHO

y3eTu y 063Up MUHUManNHy NOBpPLUMHY apMupata npema EN 1992,
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5.3. MIPOPAYYH HATNMABHUX TPEQA LUUMOBA
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5.4. IPOPAYYH CTYBOBA

KputnuHe N'CH yHyTpawHe cune y ctyboBuma:

KputnuHo | mmnH/ | Nx [KN] | Vy [kN] | Vz [kN] My Mz
MaKc. [kNm] | [kNm]

Nx min | -5182,11| -109,57 | 237,04 | -935,65 | -599,66
max | -1468,54 | -233,33 | -375,84 |-1787,03 | 927,32

Vy min | -2992,65 | -301,48 50,12 -93,7 |-1488,97

min | -2973,37 | -301,19 | -42,35 57,89 |-1487,32
max | -3014,82 | 283,14 44,06 -83,68 | 1477,31
max | -2632,34 | 282,96 | -25,34 8,8 1476,24

Vz min -3168,4 | -233,33 | -375,84 | 1516,58 | -1123,77
max | -3175,58 | -233,42 | 378,78 |-1529,27 | -1124,23

My min -2922,1 | -233,33 | -375,84 | -1787,03 | 927,32
max | -2929,27 | -233,42 | 378,78 | 1800,18 | 927,64

Mz min | -2992,65 | -301,48 | 50,12 -93,7 |-1488,97

max | -3014,82 | 283,14 44,06 -83,68 | 1477,31
max | -2632,34 | 282,96 | -25,34 8,8 1476,24

Eurocode
C3n/37
Keresztmetszet O080x160 COLUMMN
Ah [cm2] = 11425,53
B500B
Vasalds 28020
AsfAb [%] = 0,77
Kengyel
sw [mm] = 200
Kihajldsi hossz
Byy = 1,000%L
B., = 1,250%L
L[m] = 9,390

MpepnocTaerba ce NoOHrMTyananHa gyxvHa nsbodaeawa < 1.25xL u TpaHcBep3anHa < L



x]

Eurocode
Case : Linear, Critical
foe = 1,000
M [kN] | My [kNm] | Mz [kNm]
min/max
-23438,61 11,43 2,30
4373,10 -12,45 -2,50
min/max
-8750,00 | -5011,34 -2,09
-3750,00 | 5011,33 3,15
min/max
-8250,00 -6,51| -2842,55
-8250,00 4,30| 2841,14
C30/37

Cross-section 080x160 COLUMN
Ab [cmZ] = 11425,53
BS00B
Reinforcement 32020
AsfAb [%] = 0,88
Efficiency
(N = const.) = 0,951

M, [kNm]

M, [kNm]

I'Ipema pe3yntatuma npopayvyHa ca Mmetogom KOHaYHMX enemeHTa Yy CKnagy ca COd’)TBepCKVIM naketom Axis

VM mogyn RC2, npetnocTtaBrbeHe apmaTtype 32020 3AAOBOJbABAJY YCJIOBE HOCUBOCTU

CTYBOBA!
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6. MPOPAYYH OCJNOHALUA, AUNATAUNOHUX PASOEJTHULIA

PesynTatu npopayyHa BepTUKanHuX, TpaHcBep3anHux ontepehewa n notpebHUX nomepama 3a

nexajese:

KputnyHa ontepehena Ha nexajese

(FCH) v kapakTepucTuyHa YTnuaju: Yo Momepara
LUMPEH-a/CKyNibara

TpaHCBEp3anHo: 270 kN TonnoTHu yTunuajn 0,6 36,4 mm
c1 | BeptukanHo: 2095 kN Ckynrbame 1 17,5 mm
Lnperse: 46,2 mm | Koyemne n ybp3are 0 12,8 mm
Cknynrbatbe: 53,9 mm | Caob6pahajHo ontepehewe | 0,75 13,0 mm
TpaHcBep3anHo: 273 kN | TonnoTHu yTuuaju 0,6 30,0 mm
co BepTukanHo: 4358 kN Ckynrbame 1 14,5 mm
LLnperse: 30,9 mm | Kouyerse n ybp3ame 0 12,8 mm
Cknynrbatbe: 45,3 mm | CaobpahajHo onTepehewe | 0,75 0,17 mm
TpaHCBEP3anHo: 350 kN TonnoTHU yTnuajn 0,6 21,5 mm
c3 | BeptukanHo: 4743 kN Ckynrbame 1 10,5 mm
nperse: 25,9 mm | Kouere 1 ybp3are 0 12,9 mm
Cknynrbame: 36,3 mm | CaobpahajHo onTepehere 0,75 0,1 mm
T paHCBEP3anHo: 302 kN TonnoTHu yTnuajn 0,6 21,5 mm
cs | BeptukanHo: 4737 kN Ckynrbame 1 10,0 mm
Lnperse: 25,9 mm | Kodere n ybp3are 0 12,9 mm
Cknynrbate: 35,8 mm | CaobpahajHo ontepehewe | 0,75 0,17 mm
T paHCBEP3ANHO: 243 kN TonnoTHu yTuuajn 0,6 30,0 mm
co | BeptvkanHo: 4357 kN Ckynrbame 1 14,0 mm
LLnperse: 30,9 mm | Kouyerse n ybp3ame 0 12,8 mm
Cknynrbatbe: 44,8 mm | CaobpahajHo onTepehewe | 0,75 0,17 mm
TpaHcBep3anHo: 269 kN TonnoTHu yTuuaju 0,6 36,4 mm
c10 BepTtukanHo: 2099 kN Ckynrbame 1 17,0 mm
Lnperse: 47,1 mm | Kodene n ybpsare 0 12,8 mm
Cknynrbame: 53,4 mm | CaobpahajHo onTepehere 0,75 14,3 mm

P63yj1TaTVI HOTPGGHMX nomMepamwa 3a gunataulmnoHe pasaenHuue:

KapaktepnctndHu BpegHocTH

LuMpera/ckynbara 3a gunaraumoHe | Ytuuaju: Yo Momepatrsa
pasgenHuue
TonnoTHu yTuuajn 0.6 36,6 mm
Lnpetbe: 49,4 mm
c1 Ckynrbame 1 17,5 mm
Kouemne 1 ybp3are 0 12,8 mm
Ckynrbame: 54,1 mm -
CaobpahajHo ontepehewe | 0.75 17,1 mm
TonnoTHu yTuuajm 0.6 36,6 mm
Wnperse: 50,6 mm
C10 Ckynrbame 1 18,7 mm
Kouere 1 ybp3are 0 12,8 mm
Ckynrbame: 55,3 mm yop

CaobpahajHo ontepehewe | 0.75 18,7 mm

7. NTIPOPAYYH HOCUBOCTHU LLUTMOBA

[MpopayyH je npunpemrbeH y cknagy ca reotexHnvkum npocumnom n CPT pesyntatnma ob6e3befeHnm ca
CTpaHe reoTeEXHUYKOr NHXenepa. Pesyntatn npopadyHa un caxeTo objalitere MeTogonorunje aaTo je y

npunory.
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OTNOPHOCT LIMMOBA Y CHTHO3PHOM T.Iy
Henpenupana oTropHOCT Ha cMHLIakbe ce Moxe n3pauynatu u3 CPT-a npema Jlynue et ax., (1997):

Cu.:l = dci / Nk

Kpajmu oTIOp OCHOBE IIMIA CEe MOXKE U3padyHaTH Y3UMambeM y 003U TEXHOIOTH]jy Yrpambe, IoJaTKe MPOOHUX
onrepeliera MUMOBa Kao U TMPEAIore HalMOHAHIX CTaHAap/a, ca cieaehoM jeHnadnHoM:

Gb.cal = 0.6 - Hb " Gek

4.« Kapaxrepuctiuna Tagka CPT oTOopHOCTH Koja CE MOME CMAaTPaTH Kao
npocedHa EpedHOC OTNOPHOCTH 20He of 1.5-D uzHag ocHoee umma go 3.0-D
HCIOOO OCHOEE IIHITA.

#e  PaKTop OTHOPHOCTH OCHOEE V 32BHCHOCTH 0O TEXHOIOTH|E.

3a KpajmH OTHOP OMOTaua IIKIA pa3BHjeHa je ciaeneha kBaaparHa jenHaunHa y3umajyhu y 003up HalmoHaHe
CTaHJap/ie 03BOJbaBajyhu pa3uunTe TEXHOIOTHjE YTPaAhEe IIUIIOBA!

Docati =12 e - |G

#, (haKTOp OTIOPA OMOTAYA Y 3aBUCHOCTH O]I TEXHOJIOTH]e yrpaimhe
Coy > S00 kPa HEApeHHPaHa OTIOPHOCT HA CMHUIAHE Ce MOJKE Y3€TH Y
003Mp TEeK HAKOH y:‘le]cHHx HCTpaKHBakha,

G ™ 2.5 MPa  MoO3Ke ce yIoTpeOHTH TeK HAaKOH yTBpheHHX 1poOHUX
Ull'I‘epi.‘l"lL‘l-bil HMIHUITOBAa,
Grman =4 MPa 33 uUBpCTE TJIMHE M G < 8 MPa 32 BUCOKO NMPEKOHCOIHIIOBAHE
IJIMHE HWIIH Y3€TH Y 003Hp IVIHHEHH KaMeH
He Hs Drnax [kpa]
IMotuckajvhu munosn  [Tobumjenn npedabpurosann derorcrk munosn 1,00 1,05 B85
IMobujarse genMYHe LIEEH 3aTEOPEHOr OHA,
EE'IOHHp:aI—E.e Ha IHULY MecTa 1,00 0,80 T0
ITobujarse yenMuHe LIEEH 3aTEOPEHOr OHA,
CYELIECMEHO HM3EJIadeihe LICEH V2 N00aEarbe
betona 1,00 1,10 a0
Bymexn mummoen bes 4eIMYHe LIEEH 0,90 1,25 100
Jamersyijvin mumoen  CFA mummoen 0,90 1,00 a0
Bymenn munoen 0,80 1,00 80
Bymeny mMUMoBH ca 9elMYHOM 3amTHTOM 0,80 1,00 80

OnTopHOCT LIMNOBA 32 KPYNHO3PHO TJIO
ITpoapayyH OTIHOPHOCTH OCHOBE LM 32CHOBAH je Ha METOIH IPEIOKEHO] Y
EC 7-2, ca HOBUM (hakTOpOM peayKuuje:

| [ ¢ lm + ¢ llm
Dp:car =4 "y 5 (% +4. |||||\J

Oy, @DaKTOp ONTOPHOCTH OCHOEE IITHIIA
iy daxTop pemvEINje 2a vaumMame v obzup metoge e Pyvurep u Bepimrep
(Bau Ton. 1993 1 ©enmmve, 2006) Ko je sameMapen v EC 7-2

3a onTOpHOCT OMOTaua je Takohe ynorpedsbeHa KaBapaTHa Gopmya:

q.\'.‘l‘ld.'t = a.\q . \Y q;';t

Usq (haKTOp OIITOPHOCTH OMOTAYa, 3aBCHHO O] TEXHOJIOTH]

g»>5.0MPa CE MOKE YIOTPEOHTH HCKJBYIIHBO Yy cIy4ajy IoTepheHor npodHor onrepehema
Gomsx < 15 MPa 3a cBa cryIaja

BeomMa ompesaH IIPUCTYII je MoTpedaH 3a MpolleHy oTropHocTH ocHoBe CFA mmroBa y

IIecKy paJH BaJHeHadKe Bele HIIH [IOTeHIIHjala THKBe(aKIlHje, jep ce cTambe TIIa MOXKe
oheTHOM AETEPHOPUPATH TOKOM (HOPMHUPATHA.

He Hs Omax [kPa]

TTotucrajvhn mumnoenr  [Tobujenn npedabpuropart betonckn mumnoen 1,00 0,90 150

ITobujarse gemdgHe LIEBHN 3ATEOPEHOT JHA,

EE'IOHHpaI—E.e Ha IHLY MeCcTa 1,00 0,75 120

ITobujarse Gemm4He LB 3aTEOPEHOT JHA,

CYKIIECHEHO MIENATIeELE LIEBH Y3 J0JaBarse

beTona 1,00 1,10 160

Bymeny murioey besz demHe HeBH 0,80 0,75 160
Samersyjyhist mumoen  CFA mumorwn 0,70 0,55 120

Bymenn munoen 0,50 0,65 100

BymenH MHUMOEH Ca YelIMYHOM 2aMTHTOM 0,50 0,45 80
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MpopauyH y cknaay ca CPT - n29 3a Mapuujantu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C1 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKM LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujare wem-ke Lean 3areopeor | 5 | 4 o5 140 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha MLy MecTa
Mobujarbe YennyHe LieBW 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BrIaYetbe LieBu 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fofasatse betoHa
Byweru wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuMyHOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa HarnaBka wmnosa (m) 124.73 8 = ES|I _FSl 2 F =8| 8 =
Kota ocHoge wuna (m) 106.90 r Xl S22 2| s2| s2| g X
KoHycHu caktop (NK) 15.5 6.9 10.0 10.0 1.3
e 0} [co)
dakTop peaykumje Harnaeka (Ab) 0.60 X gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa KkoTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxvHa wwuna (m) 17.83 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1616 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2232 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho NpobHo onTepeherse LIMMNOBa paau ocurypama BUCOKE OTNOPHOCTM Base wuna kao
: HE
1 CMaker-eHa KopernauunoHor koedpuumjeHta Ha €=1,00 ( JA / HE )
0 ‘ —
! K— 6 11 16 21
N —
—
6
- —
?
9 ——
-12
-15
-18
-21
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MpopauyH y cknaay ca CPT - n29 3a Mapuwjaniu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C2 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujare wen-ke uean 3areopeor | 5 | 4 o5 140 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha Ny MecTa
lMobujarbe YennyHe LieBn 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BIIaYetbe LieBN 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fogasatse betoHa
ByweHu wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuM4HOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa HarnaBka wmnosa (m) 123.78 8 = ES|I _FSl 2 F =8| 8 =
Kota ocHoge wuna (m) 106.90 rX| S22 2| 2| s2| g X
KoHycHu caktop (Nk) 15.5 6.9 10.0 10.0 1.3
(o} [co)
dakTop peaykumje Harnaeka (Ab) 0.60 = gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa koTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxuHa wwrna (m) 16.88 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1564 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2180 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho Npo6HO onTepehetbe LWIMNOBa paan ocurypaka BUCOKe OTMOPHOCTH HGase wmna kao
i HE
1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( JA / HE )
0 ‘ —
1 K— 6 11 16 21
N —
—
6
- —
?
9 ——
-12
-15
-18
-21
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MpopauyH y cknaay ca CPT - n29 3a Mapuwjaniu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C3 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujare wen-ke uean 3areopeor | 5 | 4 o5 140 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha Ny MecTa
lMobujarbe YennyHe LieBn 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BIIaYetbe LieBN 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fogasatse betoHa
ByweHu wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuM4HOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa HarnaBka wmnosa (m) 123.91 8 = ES|I _FSl 2 F =8| 8 =
Kota ocHoge wuna (m) 106.90 rX| S22 2| 2| s2| g X
KoHycHu caktop (Nk) 15.5 6.9 10.0 10.0 1.3
0 [o0]
dakTop peaykumje Harnaeka (Ab) 0.60 Q gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa koTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxuHa wwrna (m) 17.01 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1581 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2197 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho Npo6HO onTepehetbe LWIMNOBa paan ocurypaka BUCOKe OTMOPHOCTH HGase wmna kao
i HE
1 CMaker-eHa KopenauunoHor koedpuumjeHta Ha €=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n29 3a Mapuwjaniu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C4 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujare wen-ke uean 3areopeor | 5 | 4 o5 140 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha Ny MecTa
lMobujarbe YennyHe LieBn 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BIIaYetbe LieBN 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fogasatse betoHa
ByweHu wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuM4HOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa HarnaBka wmnosa (m) 124.21 E = ES|I _FSl 2 F =8| 8 =
Kota ocHoge wuna (m) 106.90 rX| S22 2| 2| s2| g X
KoHycHu caktop (Nk) 15.5 6.9 10.0 10.0 1.3
— [co)
dakTop peaykumje Harnaeka (Ab) 0.60 2 gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa koTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxuHa wwrna (m) 17.31 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1592 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2208 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho Npo6HO onTepehetbe LWIMNOBa paan ocurypaka BUCOKe OTMOPHOCTH HGase wmna kao
i HE
1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n29 3a Mapuwjaniu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C5 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujare wen-ke uean 3areopeor | 5 | 4 o5 140 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha Ny MecTa
lMobujarbe YennyHe LieBn 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BIIaYetbe LieBN 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fogasatse betoHa
ByweHu wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuM4HOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa Harnaska wwmnosa (m) 125.30 3 = ESl _S1 28| =8| § =
Kota ocHoge wuna (m) 106.90 rX| S22 2| 2| s2| g X
KoHycHu caktop (Nk) 15.5 6.9 10.0 10.0 1.3
o [co)
dakTop peaykumje Harnaeka (Ab) 0.60 o gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa koTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxuHa wwrna (m) 18.40 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1630 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2246 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho Npo6HO onTepehetbe LWIMNOBa paan ocurypaka BUCOKe OTMOPHOCTH HGase wmna kao
i HE
1 CMaker-eHa KopenauunoHor koedpuumjeHta Ha €=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n29 3a Mapuujantu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C6 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKM LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujare wem-ke Lean 3areopeor | 5 | 4 o5 140 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha MLy MecTa
Mobujarbe YennyHe LieBW 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BrIaYetbe LieBu 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fofasatse betoHa
Byweru wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuMyHOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa Harnaska wwmnosa (m) 126.04 3 = ESl _S1 28| =8| § =
Kota ocHoge wuna (m) 106.90 r Xl S22 2| s2| s2| g X
KoHycHu caktop (NK) 15.5 6.9 10.0 10.0 1.3
— [co)
dakTop peaykumje Harnaeka (Ab) 0.60 8 gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa KkoTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxvHa wuna (m) 19.14 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1663 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2279 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho NpobHo onTepeherse LIMMNOBa paau ocurypama BUCOKE OTNOPHOCTM Base wuna kao
: HE
1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n29 3a Mapuwjaniu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C7 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujare wen-ke uean 3areopeor | 5 | 4 o5 140 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha Ny MecTa
lMobujarbe YennyHe LieBn 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BIIaYetbe LieBN 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fogasatse betoHa
ByweHu wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuM4HOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa HarnaBka wmnosa (m) 124.78 8 = ES|I _FSl 2 F =8| 8 =
Kota ocHoge wuna (m) 106.90 rX| S22 2| 2| s2| g X
KoHycHu caktop (Nk) 15.5 6.9 10.0 10.0 1.3
e 0} [co)
dakTop peaykumje Harnaeka (Ab) 0.60 X gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa koTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxuHa wwrna (m) 17.88 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1616 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2232 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho Npo6HO onTepehetbe LWIMNOBa paan ocurypaka BUCOKe OTMOPHOCTH HGase wmna kao
i HE
1 CMaker-eHa KopenauunoHor koedpuumjeHta Ha €=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n29 3a Mapuwjaniu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C8 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujatee uenude uesu 3ateopeor | 5 | 455 440 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha Ny MecTa
lMobujarbe YennyHe LieBn 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BIIaYetbe LieBN 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fogasatse betoHa
ByweHu wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuM4HOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa Harnaska wwmnosa (m) 123.76 3 = ESl _S1 28| =8| § =
Kota ocHoge wuna (m) 106.90 rX| S22 2| 2| s2| g X
KoHycHu caktop (Nk) 15.5 6.9 10.0 10.0 1.3
(o} [co)
dakTop peaykumje Harnaeka (Ab) 0.60 = gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa koTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxuHa wwrna (m) 16.86 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1564 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2180 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho Npo6HO onTepehetbe LWIMNOBa paan ocurypaka BUCOKe OTMOPHOCTH HGase wmna kao
i HE
1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n29 3a Mapuwjaniu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapgBoxhak B1809  (C9 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujatee uenude uesu 3ateopeor | 5 | 455 440 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha Ny MecTa
lMobujarbe YennyHe LieBn 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BIIaYetbe LieBN 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fogasatse betoHa
ByweHu wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuM4HOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa Harnaska wwmnosa (m) 123.48 3 = ESl _S1 28| =8| § =
Kota ocHoge wuna (m) 106.90 rX| S22 2| 2| s2| g X
KoHycHu caktop (Nk) 15.5 6.9 10.0 10.0 1.3
N [o0]
dakTop peaykumje Harnaeka (Ab) 0.60 R gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa koTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxuHa wwrna (m) 16.58 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1527 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2143 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho Npo6HO onTepehetbe LWIMNOBa paan ocurypaka BUCOKe OTMOPHOCTH HGase wmna kao
i HE
1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n29 3a Mapuujantu cpakt. | PaxT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HapaBoxhak B1809 (C10 ocnoHau) OCH. OMO. 0y r 0y r 0y r
MobujeHn npedabp. GETOHCKM LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
Mobujare wem-ke Lean 3areopeor | 5 | 4 o5 140 | 100 100 | 080 075 | 70 120
AHa, DeTOHMpatbe Ha MLy MecTa
Mobujarbe YennyHe LieBW 3aTBOPEHOT
[Ha, CyKLIECMBHO M3BrIaYetbe LieBu 3 1.25 1.10 1.00 1.00 1.10 1.10 90 160
y3 fofasatse betoHa
Byweru wnnosw 6e3 yennyHe Liesu 4 1.25 1.10 0.90 0.80 1.25 0.75 100 160
CFA wwunosm 5 1.20 1.10 0.90 0.70 1.00 0.55 80 120
ByLueH wunosu 6 1.25 1.10 0.80 0.50 1.00 0.55 80 100
ByLueHn Wwunosm ca YenuMyHOM 3aLuT. 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
Mpegsuhenn Tn wuna: 7 1.25 1.10 0.80 0.50 1.00 0.45 80 80
MpeyHuk wuna (m) 0.90
KoTa Harnaska wwmnosa (m) 124.46 3 = ESl _S1 28| =8| § =
Kota ocHoge wuna (m) 106.90 r Xl S22 2| s2| s2| g X
KoHycHu caktop (NK) 15.5 © 6.9 10.0 10.0 1.3
[co)
dakTop peaykumje Harnaeka (Ab) 0.60 L gb.cal  2.50 ®duHoO TNo 5
N Al
KpuTuuHa KkoTa ocHoBe wivna (m) 106.10 [MPa]  1.70 Mpy6o Trno
OyxvHa wuna (m) 17.56 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1601 kN Eappl 1.40 1 2 3 4 5 7 10
Rbk = 616 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2217 kN Emin ' 1.40 1.27 1.23 1.20 1.15 1.12 1.08
Ob6aBe3Ho NpobHo onTepeherse LIMMNOBa paau ocurypama BUCOKE OTNOPHOCTM Base wuna kao
: HE
1 CMaker-eHa KopernauunoHor koedpuumjeHta Ha €=1,00 ( JA / HE )
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CTATUYKU NPOPAYYH CYNEPCTPYKTYPE
NMPOJEKTOBAHE MOCTOBA
HAOBOXHAK HA 180+969.60 KM

1. YHOCHU NOAALU 2. ONNTPEREWBLA U OEJCTBA
1.1. TEOMETPUJCKE KAPAKTEPUCTUKE 2.1. CTAITHO ONTEPEREKE

1.2. YNIOTPEBJbEHU CTAHOAPOU 2.2. NOBPEMEHO ONTEPEREHE
1.3. MATEPUJATIUN 2.3. KOMBUHALUWJE ONTEPEREHKA

3.MPOPAYYH NPEAOHATNPEIrHYTUX Ab rPEOA OYXUHE L =16.80

3.1.
3.2,
3.3.
3.4.
3.5.
3.6.

3.7.
3.8.
3.9.

FTEOMETPUJCKE KAPAKTEPUCTUKE

OCOBUVHE BETOHA 3A NPEOHANPE3AE

NMOYETHA U E®EKTUBHA 3ATE3HA CUIA

NYBUTAK CUNE NPEOHANPE3AKA TOKOM BPEMEHA

OOPEBUBAIE KPAJHE 30HE U AYXKNHE AHKEPOBAHA

KOHTPOI1A KPAJA TPEOHOI HOCAYA YCIE[

NMPEOHANPE3AA KABITOBA U BETOHUPAHA AB MITOYE

MPOPAYYH rPEOHOI HOCAYA U3HA OCITOHLUA 3A MAKC. TPAHCBEP3AIHY CcUny
MPOPAYYH rPEOHOI HOCAYA Y CPEOHEM AENY 3A MAKC. MOMEHT CABUJAKBA
NMPOPAYYH rPEOAHOI HOCAYA U3HAQ OCJTOHLUA 3A MUH. MOMEHT CABUJAIBA

3.10. BPEOHOCTW YITMBA U DE®OPMALWUJA (MPOLIEHA)
4. NPOPAYYH NPEAHANPErHYTUX Ab rPEOA AYXUHE L =22.80

41.
4.2,
43.
44,
4.5,
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4.7.
4.38.
4.9,

FTEOMETPUJCKE KAPAKTEPUCTUKE

OCOBUWHE BETOHA 3A NPEAHATNPE3AHE

NMOYETHA U E®EKTUBHA 3ATE3HA CUIA

NYBUTAK CUNE NPEAHANPE3AHKA TOKOM BPEMEHA

OAOPEBUBAHE KPAJHE 30HE U AYXKNHE AHKEPOBAHA

KOHTPOIJIA KPAJA TrPEOHOI HOCAYA YCIELA

NMPEAHANPE3AHKA KABJIOBA U BETOHUPAHA AB MJITOYE

NMPOPAYYH rPEAHOI HOCAYA U3HAL OCJIOHLUA 3A MAKC. TPAHCBEP3AIJTHY CUny
NMPOPAYYH rPEOAHOI HOCAYA Y CPEOHEM AENY 3A MAKC. MOMEHT CABUJAKBLA
NMPOPAYYH rPEQAHOI HOCAYA U3HA OCJIOHLUA 3A MUH. MOMEHT CABUJAIBA

4.10. BPEAHOCTU YITUBA U AE®POPMALIUJA (NMPOLIEHA)
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1. YHOCHU NOJALIN

1.1. TEOMETPUJCKE KAPAKTEPUCTUKE
OcnoHayku yrnosu (°) .

Oy>xuHa KoHcTpyKkumje (m)

Pacnonu (m)

Oyxuna MN.AB rpega (m)

LLInpuHa koroBo3He Tpake (m) bp
LLnpuHa TpoToapa (neso) (m) by
LLIpuHa TpoToapa (aecHo) (m) by
LLpuHa mBMLIE TpoToapa(m) bs.e
BucuHa nBuue tpotoapa (m) hs.e
MpoceyHa gebrbuHa AB nnode (m) t.avg
[ebrbrHa konoB. nnoye + xugpousonauuja (m) t,
Bpoj ocrnoHaua Nsup
Bpoj M6 rpepa Nore
TexxmHa no ayxHom metpy Nb6 rpege (KN/m) Gprc
BucwuHa M6 rpege (m) Porc
OyxuvHa Hanerawa Nb rpege (m) tore.m
b br
25| bswi, 70 bp 70 bswr, |25
7 7

u

| Lbse bs bse| |
YnotpebsbmBa WnprHa TpoToapa (aecHo) by r = by — 25cm — 70cm = 0.750m

YnotpebsrbmBa WnprHa TpoToapa (neBo)
WwnpuHa nnove

EKcUeHTpUUMTET nnove

bsw.l = b| — 25cm — 70cm = 0.750 m

bd = bl + b, + br— Z'bs.e =8.700m

p

eq = 0.5(by + 2:35cm) — by — 0.5:b = 0.000m

p

YKynHa mMpuHa KOHCTpYKLMje: biot = bg + 2:bg ¢ = 9.400m

1.2. YNIOTPEBJbEHN CTAHOAPOU

EN 1990 OcHoBe npojekToBara KOHCTpyKUMja

EN 1991-1-1 Onwra gejcTea - 3anpeMuHCKe TEXMHE, COCMNTBEHA TEXMHA, KOpUCHa onTepehensa 3a 3rpag
EN 1991-1-4 Onwra gejctea - [lejctBa BeTpa

EN 1991-1-5 Onwra gejctea - TonnoTHa gejctea

EN 1992-1-1 MpojekToBawe 6ETOHCKUX KOHCTpYKUMja - [eo 1-1: OnwTta npaBuna v npasuna 3a 3rpage
EN 1992-2 BeToHckn mocToBw - [NpaBuna nNpojekToBaka U KOHCTpyMcara
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1.3. MATEPUJAIIN

MapuunjanHu KoecmumnjeHTN 3a 6ETOH U YernuK:

Ve = 1.50

g = 1.15

YaumajyLm y 063up Tpajarse onTepeLiera, CMatbyjeMO BPeHOCT YBPCTOLIE Ha 3aTe3are W

yBpcTOLY Ha NpuTMcak. Mu NprMersyjeMo oBe KoeduLmjeHTe CUTYPHOCTH.

O = 0.85

BetoH - B rpepe (EN 1992 n EN 206)

CekaHTHM Moayn
enacTU4HocTK beToHa:

kN
Eem = 37.3——

2
mm

EdexkTnBHn mogyn
enacTu4yHocTu GeToHa:

kN
Eeeff =170

mm
Cpentba BpeaHoCT akcujan-
HOr Hanpesana beToHa:

N
= 41—
2

mm

fotm

PauyyHcka BpegHoOCT akcujan-
HOr Hanpesana beToHa:

N
fotg = 19—
mm

BetoH - AB MNMJTOYA (EN 1992 n EN 206)

CekaHTHM Moayn
enacTU4HoCcTK beToHa:

kN
Eem = 35.2——

2
mm

EdexkTnBHn mogyn
enacTu4yHocTu GeToHa:

kN
Eceff = 14.6-—2
mm

Cpentba BpeaHoCT akcujan-
HOr Hanpesana beToHa:

N
= 35—

2
mm

fotm

Cpenha BpegHocT uBpcTohe
HeToHa Ha npuTUCaK:

N
fom = 58.0——

2
mm
KapaktepucTtuyHa 4yBpctoha

OeToHa Ha NPUTUCaK HakoH
28 paHa:

N
fok = 50.0—

mm

PadyHcka uBpcToha
6eToHa Ha npuTUCaKk:

N
f.q=283——
cd 2

mm

dakTop nponopumoanHocTh GeToHa 3a
npaBoyraoHn ofnuK aucnepavije HanoHa:

Cpepnha BpegHocT uBpcTohe
BeToHa Ha npuTUCaK:

N
fom = 48.0—
mm
KapakTepuctuyHa

yBpcToha 6eToHa Ha
npuTUCaKk HakoH 28 gaHa:

N
fok = 40.0—

mm

PauyHcka 4BpcToha
6eToHa Ha npuTUCaK:

N
fo4=227——
cd 2

mm

30

20]

10

3

8 a10¢

0 %10 2x10° 3x10
¢c=0.80
C40/50
201
/
/
/
/
/
/
101 4
/
4
-3 _3 _:
0 1x10 2x10 3x10 4x10
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PauyHcka BpegHocT akcujan- ®aktop nponopunoanHocT 6eToHa 3a ¢=0.80

HOr Hanpesaka 6eToHa: npaBoyraoHu obnvk aucnepsuje HanoHa:
N
fotg = 16—
mm

CnperHyT oQHOCT OAHOC KPYTOCTH:

Ec.eff.prc Ec.eff = Ec.eff.prc and Ecm = Ecm.pre
Qgi= ——— o = 1.169 ->

E¢ eff.deck 6utn he npvMereH 3a CNperHyTor NonpeYvHor npeceka
Apmatypa (EN 10080) B500B(B60.50)
KapakTtepuctmniHa £ - 600 N
BpeaHOCT 4BpcToha npu stk = T,

3aTesany apmartype: mm 500r /

]
KapakTepuctuyna £ 500 N H
BPEAHOCT rpaHuLe syk™ T, H
pasBnadver-a apmarype: mm H

]
MpopayyHcka BpeaHOCT £ _ 435 N H
rpaHuvLe passrnadera: syd™ ", : :

mm -01 0 0.1
MpopayyHcka BpUegHOCT
MoAyra enacTuyHoOCTH E - 200 kN BpenHocT HamoHa 3a rpaHuuy
Yyenuka 3a apmarypy: ST, pasBnaveta:
mm
Kapaktepuctuyna f, v
BpeAHOCT aunaraumje B - V’ Eqy = = ggy = 0.22:%
apMaType 3a NpeTxogHo Es.uk = 18.0-% - 5001 y Eg y
Hanpesate Npu Makc.
ontepehemy: KoedmumjeHT kq = 0.80
apxesuje:
PenatuBHa BpeaHOCT NPUTUCHYTE NOBPLUNHE GeToHa:
C-€nE CeqrE
cu3’ts , cu3’ts ,
€0 T o €00 = 0.493 €0 1 € 0= 2.111
s.yd T €cu3Es €cuz’Bs ~ Tsyd
Yenuk 3a npegHanpesawe (EN 10138) Y1860 S7-12.5
PauyHcka BpegHocT moayna E 105 kN HoMUHAN HI _ 125
enacTM4HoCTWN apmaType 3a p- ' 2 . d)p = Leo-mm
i mm NPeYHUK:
npegHanpesarse:
KapakTepuctuyHa 3atesHa £ - 1860 N HomuHanHa
yBpcToha apmaTtype 3a pk = Ty noBpLUNHA Ap = 93.mm2
npegHanpesatse: mm NonpeYHor npeceka
(1 kaban):

KapaktepuctuyHa BpegHoCT N
HaroHa npu Kojem je fp0.1k = 1580 2 :z?]H:;l:Fba. €pH = 25%
HenospatHa aunatauuja 0,1% : mm P :
3aresHa uBpcToha N MpaHuua f
apmarype 3a fp = 1375 —— enacTuyHor Elim = P _ 0.71-%
npegHanpesarse: mm2 Hanpesatsa: Ep
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TexxMHa No jeAMHULUM 3anpemMuHe

AB koHcTpykumje: Hacun: AccbanT:
kN kN kN
= 25— =19— = 24—
rc 3 Tt 3 p 3
m m m

2. ONTEPEREMHA U OEJCTBA
2.1. CTAJTHO ONTEPETREHKE
OnTepehere ca npocre rpege cynepctpykrtype (DL1):

ConcTseHa TexuHa rpege: 9pL1 = Yprc = 7.26-k—N
m

OnTepeherse ca npocte rpege cynepctpykrtype (DL2):

ConcTteeHa TexuHa nnove: g o := td.avg'“frc = 6.00-k—N

m
OnTepehere ca KOHTUHYanHe rpege cynepctpykTtype (DL3):

TexxmHa xvapousonauyje 1 nnoye:

kN
9pavement == T Vp = 1'92'_2
m

TexuHa TpoToapa:

) kN

Osidewalk.1 = (01 = Ds.e)-(tp + 15cm)- v + bg e'Ns e = 139~

Isidewalk.r = (br - bs.e)'(tp + 15¢cm

) kN

e + PseNgeVre = 139'?

TexxuHa 3aWwTuTHE orpage + orpajge 3a neilake + VIHCTaJ'IaLl,VIjeZ

kN kN

gother.l = 030; + 0.50 — + 1.00—

m

kN kN

gother.r = 030; + 0.50 — + 1.00—

m

- 3a cpefH-€ noctaBibeHE rpege:

kN
9DL3.m = Ypavement = 1'92'_2
m

- 3a UBU4YHe rpege:

9DL3s = ma){(gsidewalk.r + gother.r) - br’(gsidewalk.l + gother.l) - bl] = 9-23';

kN _ 1.8~ﬁ
m m
N _ o N
m m

kN

- 3a NpenMMuHapHe npopadyHe, DL3 ce ycBaja 3a Behy BpeAHOCT HE3aBWCHO O nosuuuje
KpUTMYHOT nonoxaja caobpahajHor ontepehema:

9pL3 = max(gDL&m’gDLB.s)
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2.2. NOBPEMEHA OMNTEPEREHKA
2.2.1. CAOBPATRAJHO OMNTEPEREHE

LM1 Mopgen caobpahajHor ontepehewa

TaHaem cuctem TS UDL cucrtem
Jlokauuja OcoBuHcka onTepehema 2
ik [KN/m Qg
Qik [kN] i ik [ ] qi
Tpaka 6p. 1 300 1.00 9.00 1.00
Tpaka 6p. 2 200 1.00 2.50 1.00
MpeocTana noBpLUMHA 2.50 1.00 —T 040
3a pacnoHe Behe og 10 m, cBaku TaHOEM CUCTEM j€ 3aMEHEH Y CBUM

Tpakama ca jejHO-OCOBUHCKMM KOHLIEHTPUCAHUM onTepeherem jefHakoj R
TEXWHW [BE OCOBUHE:

Tpaka 6p. 1: 600 ag, kN Tpaka 6p. 2: 400 ag, kN

MNpouetseHo onTepehetse Ha MB. Hocauuma: torem<1.00

+0.25xa1Q1k
+0.50 x@2Q2k
+0.50 x@2Q2«
0.50 ct@2Q2k

0.50a1Q1k
0.250a1Q1k
0.50a1Q1k
0.250a1Q1k
 0.50 ca2Qax

] 0.25001Q1k

JJ
T\
e
T\
/T
O\
e
e
-
e
T\
e

E

o@1Qik oa1Q1k  o@2Q2k o@2Qa2k
kN

m
JeaHakopacnogerbeHo ontepehere Ha TpoToapy:

m2
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2.2.2. [lejcTBO BeTpa
CvmMmynTaHo AejcTBO BETpa je 3aHeMapeHo Yy NpennMmnHapHoj asm npojektoBama
2.2.3.TonnoTtHa aejcTea

TonnoTHa aejcTBa Cy 3aHEMapeHa y NpenMMUHapHOj ha3n NpojekToBakba jep je€ HMUXOBO CUMYNTaHo
0ejcTBo ca caobpahajHum onTepeherwem nsoctaBrbeHo U3 npopadyHa ULS y cknagy ca "EN 1990"

2.2.4. CnpeyeHo CKynibakwe

YTuuaj cnpeyeHor ckynibarwa namehy Ab nnove u MN.AB. rpega -, 36or pasnuunte cTapocTn o4
ocTanux enemMeHara - je npopadyHarta ca napameTpuma 13 CrperHyTor nonpeYHor npeceka.

2.2.5. Cenamnuka gejctBa
CeunaMnUKM yTuuajy y Z KoopauHaTh HUCY pasmaTpaHi, CeM3MUYKIX yTULajU Cy 3aHeMapIbuBK.
2.3. KOMBMHALUMUJE ONTEPEREA

Mu npopayyHaBaMo 3Ha4ajHWje MOMEHTE CaBUjatba 3a rpeae U3 HaBeaeHux onTepehersa 3a CBe pacroHe.

- COMNCTBEHa TeXWHa rpege op cTaTUYKM Mogen npocTe rpege
- COMNCTBEHA TEXUHA Nrnoye 9, CTaTU4KM MoAen npocTe rpene
- COMcTBEHa TeXuHa accanTta 93 CTaTUYKM Mogen KOHTUHyanHe rpege
+ VBMYKAK M NyTHa Bapujepa
- TaHAeMm cuUcTem Q CTaTUYKM MogenN KOHTUHyanHe rpege
- jenHakopacnogerbeHo caobpahajHo

ontepehene Qi CTaTU4KN MOAEN KOHTUHyarnHe rpeae
ULS (a,0)

2 Ve jGr "y P " Y 001Dk 2V 0.4% 0.9k

i=l i>1

NTDOE e (T mn, m_my, MmN, . . }

2 Cira. jGr iyl Yo 1Ok 210 0.9k

izl i1
Cenammn4ku

E GkVJU+HP||+Il‘4Ed"+H nygllgk l
Jz1 izl

KapakTepucTuiHum daKTopu CUrypHOCTU

%1 Gy j "t P"" O " glwo‘iQk‘i CranHa ontepehetba: [y := 1.3 ¢ := 0.85
iz 1
YecTn MpegHanpesamnse: p = 1.00

¥ G.i‘(_j Py 1Ok " S 1Ok CaoﬁpahajHa ,\{Q =13
iy ; =1
J=1 1 ontepehema:
K -
Basn-cranhm ’lbOTS =0.75 ’lblTS =0.75 wZTS =0
Z Gk‘j lr+!an+lt nyz‘lg)k‘l . . )
jz1 izl Ybo.upL = 040 YrupL =040 Py ypL =0
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CNEUNDPUKALINJA | OBPA3NOXEHE U3BPLLEHUX TIPOBEPAY
NMPENTMMUHAPHOJ ®A3U NMPOJEKTOBAA

Kao gopatak npoBepa Ha KpajiyM AefnoBMMa Hocava y hasv npegHanpesama, M3BpLIeHe
ce cy NnpoBepe 3a KpUTUYHE YHYTpallke CUne Ha 03HaYeHUM MecTuma:

(YHyTpaLlHhe KpUTUYHE Cue Cy nNpopadyHaTte MHTerpaunjoM jegHakopacnonerbeHnx
ontepehena 1 pacnogenomM KoHueTpmucaHux ontepeherwa Npeko yTuuajHUX nuHvja)

MpopauyH MN.AB. Hocaya pacnoHa L=16.80

3.7 MpopayyH rpegHor Hocava u3Hag, OCroHUa3a Makc. TpaHCBep3anHy cuny

3.8 MpopayyH rpegHor Hocava y cpefHem Aeny pacrnoHa 3a MakC. MOMEHT caBWjara
3.9 lNpopayyH rpeaHor Hocaya M3Hag OCroHLa 3a MUH. MOMEHT CcaBMjarba

MpopauyH MN.AB. Hocava pacnoHa L=22.80

4.7 MNpopayyH rpegHor Hocaya U3Had OCloHUa3a Makc. TpaHCcBep3arHy cuny

4.8 MNpopayyH rpegHor Hocaya y cpetem Aeny pacnoHa 3a Makc. MOMEHT caBMjama
4.9 MNpopayyH rpegHor Hocava u3Hag OCNOoHLA 33 MUH. MOMEHT CaBuWjaka
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3.MPOPAYYH N.Ab.TPEOE OYXUHE L =16.80

3.1. TOMETPUJCKE KAPAKTEPUCTUKE
MpenogpeheHa MUH. 1 cpegha

Paamak rpega: nebrbuHa nnove:

tore.m = 0.900m torc.s = 0-5(tore.m + 52em) td.min = 20C td.avg = 24-€M

EdpekTuBHa LUMpMHA MNOMPEYHOr Npeceka CnperHyTe KOHCTPYKUMje: OyxuHa Lyt = 16.80m
Hocaua:

|tcomp.s = min(52cm + min(6-tg min,0.15-Ly). thye ) = 0.70m | Pachon: L, = 1710m

|tcomp.m = min(min(&tdmin,0.15~Lt) + 52cm + min(6-td_min,0.15~Lt),tprc_m) =0.900 m

8 mesh

0.5 4.5

12

810/12.5 \ / 910/08 o

\ reinforcement mesh

4910
at girder end

90

o %
® o

23

19.5

12.5

5.5 Hm

16 | 4x9.5=38 | 6 1

30
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leomeTpuja NonpeyYHor npeceka rpeae:

Bpoj rpega:
190] 200] 260] 250 90| 70| 90| 260] 250 ’
ol 45| 50| 170| 260| 450| 640| 730| 900 Nprc =9 PCs
: : : : MospLmHa TexuwwTe rpeae MepeHo of
nonpeYvyHor npeceka: BpXa nonpe4yHor npeceka:

1 Aq = 2905.9-cm’ yq = 45.9-cm
. . TexuwTe nonpeyHor
WHepuuja rpeqe:
4 npeceka MepeHo of
I1 = 2692825.4-cm Bpxa Ab nnouve:

CTaTi4kn MOMEHT rPeAe 4 = Y'1 + t4 min
J Ha Bpxy AB nrnove: '
 — Sy = 133269.4-cm” y; = 65.9-cm

FOpHsU U AOHM OTMOPHU MOMEHT MHEpLMje:

Yenuk 3a npegHanpe3alke y nornpevyHom npeceky: Wlf = 587:L"_>,88-Cm3 Wla = G]_OOS:)._']_S-CI‘T]3
H 2 1 0 0 2 4 5[ 10
% 40| 660| 670 705 765| 775| 835 845

3.2. KAPAKTEPUCTUKE BETOHA 3A NMPEAHANMPE3AHE
PenaTtuBHa BnaxHocT (cnorba): RH := 80%
MpunaroheHa cTapocT BeToHa Kao pe3ynTaTt TexHonorunje Here 6eToHa: tr=5 days

MpetnoctaBrbeHa BenuumHa MN.AB. rpege n Ab nnoye:  ®akTop knace uemeHTa:

. 2 — (knaca uemeHta N ce pasmaTtpa
Aprc = 0.290m Uprc = 3.14 3a arbu npopadyH)
ho.prc = 2 Aprc * Upre ho.deck = td.avg Sc =020

KoednumjeHT 3a kapakTepucTuke pa3soja 6eToHa y
3aBWCHOCTU 0f cTapocTu beToHa:

28
[1‘ /TJ
T ~ 0.76

Becp=¢ Bec.p

KapaKTepVICTVIKe OeToHa ycnen Hanpesawa 4Yernuvka:

kN N N N N
=33 ffomp=l—] |p=301— lomp=31—I |fp=22—

mm mm mm mm mm

Ecm.p

MpaHnua Hanpesara 6eToHa 3a NpMBpemMeHe ycroBe (HNp. Hanpesake Kabnosa) 03Ha4YeHo je Kao @, (T) X
ke Npema EN 1992, roe dpaktop kg moxe goctuhn BpegHocT Ao 0.70 npema npenopyuy UckycHor
npounssohaya.
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3.3. NOYETHA U E®EKTUBHA NPEOHANPEXYHA CUNA

MoyeTHa npegHanpexyha cuna::

N . N
Ojnj := 1240 — < Tmax = Min(0.8f5y,0.9f50 1) Omax = 1422 —
mm mm
lybutak ycnen temnepatypHe pasnuke (ouspluhaBare 6eToHa):
AT = 40 °C (npeTtnocTaBrbeHa BPELHOCT) o = 10 S, !
°C
N
AO’T = ATOLTEp AO’T =78.0-——
mm2
lybuTak ycnen nomepana kabna:
Eglip = 0.010% (npenopyka npoussohaya)
) N
AO‘s“p = EpEs“p AO‘s“p = 195—2
mm
MoyveTHM rybuTak ycneq penakcaumje kabna:
Hini = Tini + fpk P1000 = 2.5 (%) to =1 days gp:s.:;mperHyTo
Penakcaumja (Knaca 2):
9-1- Winj 0.75:(L-mini) s N
Aoy 10 = Ojni 0-66-p1000 € -(0.024-1) 10 Aopr o= 35—
mm
PauyHcku rybuTak ycneq enactudHe gegopmauyje:
Fop = cini~an-Ap Fop = 2768:kN Mop = Fop(Yp ~ Y1) Mgy = 805.871-kNm
0.5-E,-M
. P 0p N
A0'e| = T(yp - yl) A0'e| = 247—2
1=cemp mm
EdekTnBHa npegHanpexyha cuna:
Ogff = Ojni — A0T — Adg)jip = A0 g~ A
N . N
Oeff = 1114 — < Tmax = Min(0.75-fy,0.85-fg 14 ) Omax = 1343 —
mm mm

3.4. 'YBUTAK CUNE NPEAHANPE3AHKA TOKOM BPEMEHA

BpemeHcko-3aBCUHM TyoUTUM NpeHanpesara cy npopavyHarta 3a nojeguHavHe nornpeyvHe npeceke y
cknagy ca gatmm jegHadnHama y EN 1992

E
P
GCQPE_bd)(t’tO) + Ep'€cs(t)

E, A A
p p C 2
14+ E_b.A_C.(l + = Zgp }(1 + O.S-d)(t,to))

Aop.csr(t) =

c
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ryéurak of 9.1 Wi 0'75'(1_“ini) s
penakcauuje Adp(t) = 0jnj-0.66-p1gpp-e +(0.024-1) 10
katnoga:
ty := 100 days Aop i1 = Aopi(ty) = Aoprg  tp:=10000 days Aoy pi= Aoy(ty) = Ao g
(beToHupatse AB nnove) Ao, ¢ = 75| (3aBpluHa da3a) Ao = 313N
pr'tl 2 pr.t2 2
mm mm

BpegHocTn Tevena 1 ckynrbaka 6eToHa 3a 6eToHupare AB nnode u 3aBpLuHe case:

€1 =0.018% e =0.028:% Edeck = 0-027-% dgq = 0.92 drp = 1.65

3.5. OOPEHBUBAIE KPAJHBUX 30HA U Y KUHE AHKEPOBAA
YTuuajHu akTopu 3a SYXKUHY cuapemsa:

Mp1 = 3.20 KoedMuMjeHT 3a BPCTY Yenuka (3a kaban og 3 un 7-HuTn)

mq := 1.00 KoedMUMjeHT Yy 3aBUCHOCTM Ca KBanuTETOM Nujarbansa ("gobpo" ctame)

3a Harno nylutawe
3a kaban og 3 1 7-HUTK

JauvHa Be3e 3a aHkepoBatse y cTawy ULS:

N
fopt = Mp1 M1 Tetm p fopt = 9'9'_2
mm

Oeff

PauyHcka Bpe4HOCT AyKUHe aHKepoBatba TpeGana 61 Aa ce yCBOojU kao Marba of ABe, 3aBUCHO o
npopayyHa.

MpeTnocTaBrba ce aa 6eToHCKa Hanpe3aka UMajy NIMHeapHy ANCTpubyLnjy U3BaH AyXUHE aucnepsje.

Idisp.inf(hprc) = \/lpt.inf2 + (O-go'hprc)2 Idisp.sup(ht) = \/lpt.sup2 + (O'go'hprc)2

ldisp.in (prc) = 0.853m lgisp.sup(Nprc) = 0-904m

3a KOHTponHe npernege Ha Kpajy Hocada (Hnp. OTNOPHOCT Ha CMUUakke) Hanpesaka he ce pavyHaTu no
Behoj BpeaHOCTU 3a OYXKMHY NHeapHe gucTpubyuyje:

ldisp.sup(Nprc) = 0-004m - 0.85(Nprc + tg min) = 0-935m

JopaTtHo apMmupame y Kpaji0j 30HM AaTto je y npojekTy!
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3.6. KOHTPOIJIA KPAJA TrPEAHOI HOCAYA YCIE[Q
NMPEAHANPE3AHKA KABJIOBA U BETOHUPAKBA AB MITOYE

Mosuumja/oncex: |x| = |disp.sup(hprcl
EdekTnBHa BUCUHA apMupamsa: ApmaTypa Ha Kpajy Hocada: 2016 + 2 kabna
2
deff = hprc — 40mm = 0.860 m Areinf ©= 2:2cm- + 2~Ap = 5.86-cm2‘
3.6.1. YHYTPALUHKU HAMOHU
Op npBe 1 Apyre NonNoBuHE CONCTBEHE TEXUHE:!
kN kN
g1 = 7.26:—— Mgy = 52.1-kNn| gp = 5.40-— Mg = 38.8-kNn)

3.6.2. NIPOPAYYH HANOHA Y BETOHY

KapakTtepucTtuiHa rpaHuyHa ctatba ynoTpebr-uBoCcTH ycnen Hanpesara
nonpevyHux npeceka 6e3 nykotnHa (N/mm2)

TO_STAGE =
"pr 3.775 -20.429
"G1" o 3p=| -0.888 40~ 0.855
"SUM" 2.887 -19.574

MonpeyHu npecek ca

npcnmHama CnorbHM MOMEHT casujama: Mext = —|\/|Gl = —52.kNm

Monoxaj HeyTpanHe HanoHu y 6eToHy: Bes npcnuHa: Ca npcnuHama:

OCOBUHE!

N N
- 03in=2.9—— 03iq 1y = 0.00——
X =735.¢c B t0 t0.11
neut mm’ ’

mm

PenaTtuBHo obpTarse ycnea

N

1
K = 0.00073 —
neut m

N N

HanoHu y foH0j NONOBUHM o4 = —20.1-—— < 0.7-ka_p = 25.3~—2

nonpeYHor npeceka: mm? mm

KapakTtepucTtuiHa rpaHuyHa ctatba ynoTpebr-uBocTH ycnen Hanpesara
nonpevyHux npeceka 6e3 nykotnHa (N/mm2)

T1 STAGE =
npr 3.426 -18.543
G o3 = -0.888 o4y = 0.855
"G2" -0.660 0.858
"SUM" 1.878 -16.831

MOMEHTa caBujarsa: odiyg = —19.6-—— odio. 11 = —20.1-——
ﬂ mm2 mm2

3A[NOBOJbABA!
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MonpeyHu npecek ca . . )
CnosreHM MOMEHT caBujarba: Myt = _(MGl + MGZ) = —91-kNm

npcnMHama
Monoxaj HeyTpanHe HanoH y 6eToHy: Bes npcnuHa: Ca npcnuHama:
OCOBWHE: | | | |
] N N
Xneut =79.1-c | O'3tl =19 — O'Stl“ =0.0-—
mm2 mm2

PenaTtuBHo obpTare ycnen

MOMeHaTa caBujara: N N
J O'4tl = —168— O'4tl “ = —172—
2 ' 2
1 — mm mm
0.00112 —

K =
neut m | | | |
HanoH y gon0j NonosuHu ol 17.2 N 0.6-f 30.0 N
tL = e Olck.pre T VYT 1
nonpeyHor npeceka: 2 < P i 3ANOBOJbABA!

3.7. NIPOPAYYH rPEQAHOI HOCAYA U3HAA OCJITOHLUA 3A MAKC. TPAHCBEP3AIJTHY CcUny

OnwTn cpednun Hocad je npopadvyHar! |tC0mp ~ tcomp.n{ |tpr = tpr-"{

Mosuumja/oncex: |x| = |disp.sup(hprc]

Ocob6uHe cpnerHyTor nonpe4yHor npeceka:

MoBpLUMHa non. TexuwTe rpefe MepeHo o, Mogayn ropHser 1 AoH-er NonpeyHor
npeceka: ropH-€ NnoBpLUMHE nio4e: npeceka Ha neBmuama Hoca4a u nrnoye:

2
Ag = 4446-cm Y5 = 46.5-cm Wi, = 221978-cm° Wi, = 92697-cm”

WHepuuja rpeqe:

3 3
I = 5885147-cm” Wsy o = 147894-cm W) 4 = 259460-cm

3.7.1. YHYTPALUHKE CUNE

(0] npee u apyre nonoBnUHE CONCTBEHE TEeXUHE!

N Mg = 52-kN N Mgy = 39-kN

= 7.26-—] = 5.40-—]
91 m )]

m

EdekTn Ha KOHTUHYarnHy CynepcTpyKkTypy

[X:="v |Section =L, - (0.5‘40cm + Idisp.sup(hprc)x Avjarpam noapy.ja:
N Tsum = -9.845
I _a—
N_— '
o Tpos = 0.539
-0.
o AXiS gy = 0.038 | |AX'Smin = ~0.962 Theg = ~10.384
-0.
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MowmeHT caBujarba oa Tpeher gena ctanHux ontepehema:

VG3 = —Tsum-g3~m = 82-kN
MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:

VubL = ~Theg'duDL tpre'M = 84-kN

MomeHT caBujartba of KoHLeTpucaHux caobpahajHnx ontepehemnsa:

VTS = —AXiSmin'QTS = 241-kN

Makc. kputTn4yHa cmuuyha cuna Ha rpeam

+vo(Vs + VupL)

3.7.2. NIPOPAYYH CMUYYTHE OTNOPHOCTU

OcobuHe cmunuyhe noBpLinHe

bW = 140m Zy = O.90~deﬁ 2, =0.774m

OcoBuHCKa cuna on I'Ipocean HanoH NpUTUCKa y nonpe4vyHoMm npeceky:
npegHanpes3axka:
Fa, = 2067-kN '—E —465L
3p~ ' %cp = As Tep =+
mm

Cmuuyha oTnopHoCT GeTOHCKOr nonpeyvHor npeceka 6e3 cmudyhe apmatype:

K= max[Z,l + 200-mmj k = 2.000

Z

W 0.5
f mm2 .
15| ‘ck.prc’
k1 =015 Vpjpi= 0035k —————]  Vpyjp= 0700
) N
VRd.C = Vmin~—2 + kl.O-Cp .bW'ZW VRd.C = 151.437-kN
mm

KoedhnumjeHT 3a yanmane y 063up cTarwe HamnoHa y npegHanperHytom kabny:

= |1 if %p <0 =1.164

Ocp | .
1+ ; if 0< Tep < O'Zs'fcd.prc
cd.prc

OLCp OLCp

125 if 0-25'fcd.prc <Oep < 0'50'fcd.prc

%cp .
251 - if OSOfcdprc < O'Cp < fcd.prc
fcd.prc

86



Yrao uamehyy GeToHcke NOTNOpHE onpyre 1 oce rpede ynpaBHe Ha CUmy cMuuara:

a,

y 12 14 @
g,
0 := acot] max| 1.0, if| —= < 0.52 + 0.56.—>—, CAPC o5 (|| cot(e) = 1270 < 2.50
VEd fcd.prc 1 VRd.c
VEd

dakTop pegykoBara nputmcka:
(noa npetnocTtaBkoM Aa je cmuuyhe ojavare nsHag 80% HamnoHa Tevera)

fok prc mm2
v:=0601- ———— v = 0.480
250 N

Cmnuyha apmatypa:

ApMUpaHa Mpesa no rpes: |nW = z.dq |¢W = 10~mn1 |tW = 125-mn1 |aW = 90‘1

[NonaTHo apMuparse Ha Kpajy Hocaua: |na = 2““1 |¢a = 10~mn1 |ta = 250~mn1 |°‘a = 901

MakcumanaH edekat cmuuyher ojavarba:

b 2
w cm
Aqw eff = 0500 feg pro T = 255~ - CYWTAEIE! Acwoss > Ao
s.yd
2 . 2 . 2
N P ~Sln(0(W)-’n' Ny dy -5|n(cxa)~1r cm
Agy = + = 18.8.——
41, 414 m

Makc. gocTtynaH cmudyhu ontop:

cot(0)
VRd.max = %cp Pw 2wV Tegr 1+ cot(6)

VEg = 641k < |de.maX = 768~kN| 3AIOBOJLABA!

CtBapHu cmuyyhu oTnop:

2 2

szfs_yd-(cot(e) + cot(aw)>~sin(aw) + T

VRd.s = 806-k > VEq = 641.0-kN 3A0OBOJbABA!

3.8. MPOPAYYH r'PEOHOI HOCAYA Y CPEOHEM AENTY 3A MAKC. MOMEHT CABUJAKBLA

VRdss = -zW~fs_yd-(cot(6) + cot(aa))-sin(aa>

Onwtn cpeatun Hocau je npopadyHar!

Mo3uumja/opcexk: X):= 0514

|tc0mp = tcomp.rr{ |tprc = tprc.rr{
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Ocob6uHe cnperHyTor nonpevyHor npeceka:

MoBpLUMHa non. TexuwTe rpefe MepeHo o, Mogayn ropHs€er 1 AoH-€er NonpeyHor
npeceka: ropH€ NnoBpLUMHE nio4e: npeceka Ha neBmlamMa Hoca4a u nnode:

2
Ag = 4446-cm Y5 = 46.5-cm Wi, = 221978-cm” Wi, = 92697-cm”

WHepuuja rpeqe:

3 3
I = 5885147-cm4 Wg,, ¢ = 147894-cm Wg ¢ = 259460-cm
YHyTpallhe cune og CrnpeyeHor ckynsbamba: Ng = —421-kN Mc = —154-kNm
3.8.1. YHYTPALUHKU HAMOHU
Op npBe 1 gpyre NonoBUHE COMCTBEHE TEXMHE:
kN kN
m |—rri m |—rri
EdekTn Ha KOHTUHYarnHy CynepcTpyKkTypy
|X ="M" |Section = 0.5~Ld Avjarpam nogpyuja:
[AXismax = 3538 |  [AXispip = —1.066 Toum = 16.033
% Tpos = 32.582
T — .
ﬁ \/ ' Tneg = -16.549

MomeHTu caBujarna og Tpeher gena ctanHux ontepehewa:
MG3 = Tsum~g3'm2 = 133-kNm
MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:

: 2_ 264k
MubL = Tpos' dUDL tpre'™ = 264-kNm
MomeHT caBujartba of KoHUeTpucaHux caobpahajHnx ontepehemnsa:
MTS = AXiSmaX'QTS'm = 884-kNm
MakcumarnHm KpUuTU4HN MOMEHT caBujarlba Ha rpeaum:

+7g (M1s + MypL) +1 75°'MT5 + 1. upL"MubL

+Mtg + MypL +¥p 75 MTs + b2 upL MupL
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3.8.2. NIPOPAYYH HANOHA Y BETOHY

KapakTepucTuiHa rpaHuyHa ctakba ynotpebrbMBoCTH ycnea Hanpesamwa
nonpevyHux npeceka 6e3 nykotnHa (N/mm?2)
T1_STAGE =

. G_gtl : . o .

KapakTepucTuiHa rpaHuyHa ctakba ynotpebrbMBoCTH ycnea Hanpesamwa
nonpevyHux npeceka 6e3 nykotnHa (N/mm?2)

T2 _STAGE =
I : I E I : I :
3 N B N CnpoBecTu npopavyH
oA =4l 2 ~ fotm prc = 41 2 nonpeyYyHor npeceka
mm mm ca npcnvHamal
B N 3 N MoayxHe NyKOTUHe
o3 = -1L7 2 < 06Tk prc = 30 5 ce He 61 nojasune!
mm mm

MpaHU4HO cTake ynoTpeGrbMBOCTY 3a KBa3n-cTasiHe HanoHe Ha
nonpe4yHum npeceunma 6e3 nykotuHa (N/mma2)
T2_STAGE =

I G_lq | I G_zq | I

4 - 83 N UCNYHEH YCNOB
% = 7O 2 OEKOMMNPECWJE!
mm
N N
63, =—6.6-—— f -0.45 = 22.5-— MpeTnoctaBmeHO
q 2 < ck.prc )
mm mm nuHeapHo Te4eme!
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Monpe4yHu npecek ca NykoTMHamMa

Cnorbaltby MOMEHT
caBvjama:

Mext = Mg

Jlokauuja HeyTpanHe
OCOBWHE:

EdekTnBHa BuUCHHa kabnoa: Ojavane = Yenuk 3a npegHanepsame
Astrand = (Z”p - ”poj'Ap

Bes npcnuHa:

deff == Yp

HanoHu y 6eToHy: Ca npcnuHama:

I I N N
ol = -8.2.—— ol = -13.9-——
X = 36.412-c k k.1l
| n.low "1 ™ | mm mm2
X = 33.693-c
n.u N N
| B n1 02y = 40— o2 1= 57—
PenaTtuBHo obpTare ".llrlll mm2 mm2
ycnen MOMeHTa caBujana:
- . N N
1 O'3k = —11.7~—2 O'3k|| = —126—2
Kn.low = ~0.00203 " ! | mm mm
N N
1 gd, =41 —— a4y, 1= 0.0-——
K = —0.00243 — k k.1l
n.up m mmz mm2
Makc. HanoH y kabnosuma 3a npegHanpesane _ q ¢ E
(kapakTepncTu4yHo 3a SLS): Os.ext = _Hn.low'( eff.low ~ Xn.low ~ d.min)' p
) N N
Gs.max = O'eﬁ: — AGp.CSf.tZ + O'S_ext = 1160—2 < O75fpk = 1395—2 3AD,OBO"DABA'
mm mm
N N
o3 1 =-126— . O'G'fck.prc = 30-—— MNMoayxHe NyKoTUHe
mm2 mm2 ce He 64 nojaBune!

3.8.3. NIPOPAYYH rPAHA4YHOIr MOMEHTA CABUJAIBA

Mpopa4yH je 3acHoBaH Ha Teopujn E. Mopcux. Mo3uumja HeyTpanHe oce nspadyHara je us
NPeTrnocTaBke O PaBHOTEXM HOPMAaITHNX BEKTOPCKMX cuna.

HopmanHo ojavane N.AB. Hocava 3aHemapeHa je pagun CUrypHoOCTMW.

- Mo3numja HeyTpanHe oce:

Xneut = 18.6-cm

- PenaTtuBHo obpTarse ycnea
rPaHW4YHOr cTaka HOCMBOCTU:

k = 0.01877 L
m

- HanoH y katnosuma:

Fp = 3043-kN

St = 95.6-cm

- Hanonwu y kabnoBrma ayx npeceka:

- Mo3nuuja 3aTtesHe cune
MepeHOo of, Bpxa niove:

- Hanpe3sare y 6eToHYy:

Fe = 3043-kN

- Moauumja cune nputucka MepeHo

04 BpXa njo4e:

Sc = 7.5-cm

T kN
op =| 123 138] 138] 138 138] 138] 138] 138]

- MpaHn4yHN MOMEHT caBujarba:

- ®aKTop CUrypHOCTU 3a FPaHNYHO

CTalk€ HOCUBOCTU:

Nerit =

Mpq = 2682-kNm

1.21

cm

3AOBOJbABA!
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3.9. MPOPAYYH rPEAHOI HOCAYA U3HAA OCJNOHLUA 3A MUH. MOMEHT CABUJAIBA

OnwTn cpednun Hocad je npopadvyHar! |tC0mp ~ tcomp.n{ |tpr = tpr-"{

MakcumarnHe BpeAHOCTU 3a YNopeaHW MOMEHT caBujarba MepeHe Cy Ha MBuLUama Hocada [oK Cy MOMEHTH
caBWjara 3a NpopavyH HOpMasHUX HaoMoHa MepeHe Ha Kpajy Hocada gy NMHeapHe AucTpubyuuje.

Mosuumja/oncex: X| = Idisp.inf(hprc)|

KapakTepucTuke cnperHyTor nonpe4yHor

MoBpLUMHa non. TexuwwTe rpefe MepeHo o, Mogayn ropHs€er 1 AoH-€er NonpeyHor
npeceka: ropH€ NnoBpLUMHE nio4e: npeceka Ha neBmuama Hoca4a u nnode:

2
Ag = 4446-cm Y5 = 46.5-cm Wi, = 221978-cm” Wi, = 92697-cm”

WHepuuja rpeqe: 3

3
I = 5885147-cm” Wsy, g = 147894-cm W) 4 = 259460-cm

YHyTpallhe cune og CrnpeyeHor ckynsbamba: Ng = —421-kN M, = —154-kNm

MopyxHo ojadarse B6eTOHCKe NnoYve U3Hag ocnoHaua: ropwsu: 012/200+020/200
aowun: 012/200+020/200

EdekTnBHa BUCHUHA Ojadarsa:

2
cm
deff = hprC + O's'td.min =1.000m Areinf = (2136 aF 21'36)?’tcomp

3.9.1. YHYTPALUHKE CUNE

(0] npee u apyre nofnoBnUHE CONCTBEHE TeXUHE!

m

i m i
M'gq = 24-kN M'gy = 18-kN

YTuuaju Ha KOHTUHYanHy CynepcTpykTypy

[X = "M"| [Section := 17.10m — (0.5-40cm + 40cm) Avjarpam noapydja:

I Toum = —34.647

A /\
T S T
Tpos = 8.782

-1
) [AXispax = 0.551 | - [AXispyj = —2.057 Theg = —43.429
-3
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MowmeHTu caBujarnsa og Tpeher gena ctanHux ontepehewa:
Maq:=T 2~ _288-kN
G3 = 'sum'93'M = —208-KNM
MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:
' . 2
M UDL = TnegqUDLtprcm = —352-kNm
MomeHT caBujartba of KoHLeTpucaHux caobpahajHunx ontepehemsa:

MITS = AXlSmeTSm = -514-kNm

X:="Mm" [Section := 17.10m — (0.5:40cm + lisp inf(Nprc) ) Avjarpam noapyja:
i Toum = —30.062
| S
Tpos = 9.052
-1
) [AXispax = 0573 | - [AXispyp = —2.000 Theg = —39.114
-3

MowmeHTu caBujarna og Tpeher gena ctanHux ontepehewa:
Maa:=T 2~ 250.kN
G3 = 'sum'93'M = —25U-KNM
MowmeHT caBujarba oa pacnogerbeHux caobpahajHnx ontepehemsa:
2
MUDL = TnegqUDLtprCm = —317-kNm
MomeHT caBujartba of KoHUeTpucaHux caobpahajHnx ontepehemnsa:

MTS = AXlSmeTSm = —500-kNm

MakcumarnHm KpUTU4HN MOMEHT caBujatba Ha rpeaum:

Mgg = Vg &(Mg1 + Mg + Mg3) - = ~1452.kNm
+7g (MTs+ MypL)

Mkar = MGl + MGZ + MG3 ... = —980-kNm
+Mts+ MypL

Mfreq = MG]. + MG2 + MGS = —665-kKNm
+¥1 75MT1s + M1 upL-MupL

+¥p 75'MT1s + b2 ypL-MupL
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3.9.2. NIPOPAYYH HANOHA Y BETOHY

KapakTepucTuiHa rpaHuyHa ctakba ynotpebrbMBoCTH ycnea Hanpesamwa
nonpevyHux npeceka 6e3 nykotnHa (N/mm?2)

T1 STAGE =

. G_gtl : . o .

KapakTepucTuiHa rpaHuyHa ctakba ynotpebrbMBoCTH ycnea Hanpesamwa
nonpevyHux npeceka 6e3 nykotnHa (N/mm?2)

T2_STAGE =

I : I : I : I :

MonpeyHu npecek ca

N
ol = 7.7 —— .
mm
N
oy = ~26.1-—— -
mm2

N

fctm.deck =35 2
mm
N

O-G’fck.prc = 30-—2
mm

NyKOTMHa ce Mmopa
npopayvyHaru!

MoayxHe NyKoTUHe
ce He 64 nojaBune!

FpaHMqu cTame yI'IOTpesl'bMBOCTVI 3a KBa3n-CtasiHe HarnoHe Ha

nonpe4yHum npeceuunma 6e3 nykotnHa (N/'mm?2)

T2_STAGE =
I : I
N
odg=-173—)
mm
N
olg=22— -
mm

g2
N
fck.prc'0-45 = 22.5-—2
mm
N
fctm.deck =35 2
mm

npeTI'IOCTaBJ'ba ce
JINHeapHoO Teuyewe!

MpoBepa nykoTUHa
je HenoTpe6GHa!
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MonpeyHu nNpecek ca NyKoTMHama

CI‘IOJ‘,:aLLII-bVI MOMEHT Mext == Myar
caBvjama:
Mo3uumja HeyTpanHe oce: HanoHu y 6eToHy: Ca npcnuHama: Bes npcnuHa:
I I N N
Xpeyt = 55.030-cn| I ol = 77— oLy = 00—
mm mm
PenatnBHoO obpTake ycnen N N
MOMEHTa caBujatba: o2 = 50 5 o211 = 00 5
mm mm
1 B ] N N
Kneyt = 0-00318 — | o3y = 48— o3y 11 = 0.0-——
m | | 2 : 2
' mm mm
Makc. HanoH y apmaTypm (kapakTepucTuyHo 3a SLS): N N
y apmarypu (kapaktep ) o= 2Bl |0y = -298——
. mm mm
Osk = _Hneut'(xneut = Nore — o-5'td.min)'Es
—2862L 0.8-f —3478L
Isk = €T < Olsyd = SO 3AIOBOJbABA!
mm mm
3 N 3 N MoTpe6GHa nonpeyHa apmaTypa Kako
oA = —298 5 ~ 06Tk pre = 30- ) 6u ce nsberao ryéutak TpajHOCTU
mm mm ycnen HactaHka moryhux nykotuHal

3.9.3. NIPOPAYYH MEPOOABHOI' MOMEHTA CABUJAIBA

MpopayyH ce 3acHMBa Ha 3aHeMapuBatby KabroBa 3a npegHanpesake NonpeyHor npeceka,
HeyTpasiHa oca je npopadyyHaTa U3 NPeTnocTaBke O PABHOTEXM BEPTUKAIHUX Cuna.

- 3aTtesane y - Mputncak y - Mo3nuuja - PenaTtuBHo obpTarse ycnea
apmatypu: BeToHy: HeyTparHe: rPaHWUYHOr CTaka HOCMBOCTY:
1
Fp = 1672-kN Fo = 1672-kN Xpeut = 14.6-cm k = 0.02405 —
m

- PenaTtuBHo obpTarse ycnea

- Monoxaj HanoHa npuTUCKa oA
rPaHW4YHOr cTaka HOCMBOCTU:

AOH:€ CTpaHe Hoca4a:

deff = 100.0-cm S¢ = 5.8-cm

- OTNOpPHM MOMEHT CaBWjaksa: MRd = 1574'kN"1

- ®aKTop CUrypHOCTU 3a FPaHNYHO
cTarbe HOCMBOCTU:

nyit=108 > 10  3ANOBOMbLABA!
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3.10. BPEOAHOCTU YITUBA U DE®OPMALIUJA (NMPOLIEHA)

Onwtn cpeaHun Hocau je npopadyHar!

YHyTanJI-bVI HanoHu Ha cpeaAnHn pacnoHa

MszId = 190.512-kNm MTSmld = 884.479-kNm

KapakTepucTuke cnperHyTor nonpe4vHor npeceka

MospLumHa non. Texuwre rpege mMepeHo of
npeceka: ropt-e NoBpLUNHE NroYye:

2
Ag = 4446-cm Y5 = 46.5.cm

WHepuuja rpeqe:
I5 = 5885147-cm4

EnactuyHu moayn 3a

MpegHanpesamne: HopatHy gedopmaumjy (t1):
E
o p = 3L o gy N
mm? 11 mm?

MomeHTH caBujarba 3a npeaHanpesawe

HanoHwu npegHanpes3axa:

N N
Oeff = 1114- > Aoy csrt1.mid = 9% >

mm mm

HanoHwu npegHanpes3axa:

Fip.mid = 2487-kN Fop.mid = 2278-kN

MoMeHTM caBujatba of NpefHanpesarba:

Mlpmld = 724-KNm M2pm|d = 663-kNm

|tcomp = tcomp.rr{ |tprc = tprc.rr{

Mogyn ropts€er 1 AoHsEer nonpeyHor
npeceka Ha MBMULaMa Hocaya 1 niove:

Wi, = 221978-cm” Wi, = 92697-cm”

3 3
W5u.d = 147894-cm W5I.d = 259460-cm

HopatHy gedopmaumjy (t2):

Eem kN

E. .= - 51.
o2
b — by

N
Aop csrr2.mid = 145 )
mm

Fap.mid = 2164-kN

2
mm

MoMeHT caBujarba of NpeaHanpesara ce NpeTnocTasriba Aa je NMHeapHa No Hocady 3a npopadyH yruba.

Lat
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Decdopmauumje ycrnen npegHanpesama

Yrnb og edpekTnBHE cune Hanpesawa ( t0 ) Yrmn6 og DL1 (10 )
-M L 2 M L 2
Aep = M Aep = —27.6-mm Aegl = M Aegl = 7.8-mm
8'Ecm.p"1 1O'Ecm.p"1
Aeg = Aep + Aegl |Ae0 = —19.8~mr/r‘
Dedopmaumja y dasm t1 (npe 6eToHMparsa AB nnoue)
HopataH yrnd og npegHanpesama (t1) HopataH yrn6 og DL1 (t1)
2 2
-M L M - .L
Aep. = M Aep. =-21.3-mm Aegl- = M Aegl- = 6.6-mm
8Ect1h 10-Bc g7l
Aeq = Aep + Aep- + Aegl + Aegl‘ |Ae1 = —34.6~mr/r‘
Dedopmaumja y casm t1 (HakoH 6eToHuparsa Ab nnouye)
Hedopmaumja og DL2
M i L 2
Aegyy = M Aeyp = 5.4-mm
g 10-Egyly g
Aey = Aep + Aep- + Aegl + Aegl‘ + Aegz |Ae2 = —29.2~mr/r‘
Dedopmaumja y dasm 2
BpeaHocTn of cBUX Hanpesaka Cy npopayyHaTa Ha NpocToj rpeau paan CUrypHOCTW.
Hopathn yrnd o npegHanpesana (12 ) Hopathn yrnd og DL1 (t2)
2 2
-M L M L
Aepn = M Aenn = —7.4-mm Aegypn = M Aegqn = 2.4-mm
P 8-Ec2ls P g 10-E¢ 215 g
HopaTtHa gedopmaumja og DL2 (t2) Hedopmauja og DL3 (t2)
M il 2 M il 2
Aegz- = M Aegz- = 1.8-mm Aeg3 = M Aeg3 = 3.8:mm
10-E¢ 1o'15 10'Ec.eff.prc'IS
Aeg = Aep + Aep- + Aep-- + Aegl + Aegl’ + Aegl" + Aeg2 + Aegz- + Aeg3 |Ae3 = —28.7~mr/r‘

HDepdomaumja og caobpahajHmux ontepehewa

2 2
M i L M il
UDL.mid -at TS.mid ~at
Ae = _omid at Ae = 3.4-mm Aete = > & Aete =11.4-mm
UDL 10-E | UDL TS 10-E | TS

“=cm.prc’’s “=cm.prc’’s

Lat |

AeLMl = AEUDL + AETS = 15-mn1 < M = 42-mm 3AHOBOJ.bABA.
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4. MPOPAYYH N.AB. HOCAYA L =22.80

4.1. TEOMETPUJCKE KAPAKTEPUCTUKE
MpenogpeheHa MUH. u cpegha

Paamak rpega: nebrbuHa nnove:

tore.m = 0.900m torc.s = 0-5(tore.m + 52em) td.min = 20C td.avg = 24-€M

EdpekTuBHa LUMpMHA MNOMPEYHOr Npeceka CnperHyTe KOHCTPYKUMje: OyxuHa Lyt =22.80m
Hocaua:

|tcomp.s := min(52cm + min(s'td.min’0'15'Lt)’tprc.s) =0.710m | PacnoH: L, =2320m

|tcomp.m = min(min(&tdmin,0.15~Lt) + 52cm + min(6-td_min,0.15~Lt),tprc_m) =0.900 m

08 mesh
O
fe)
ﬁ:
—
=}
~
o
[e)]
$10/12.5 \ / $10/08 o
reinforcement mesh
@) Ol
4910
at girder end o
3.5 3.5 >
—— ——
@) O
52 el
4
© O — L
NN =
.I. x
[e)]
. —
o0 x -
| o
— ol |~
— w0 ﬁ
% —
T
[T}
1.5/15
1L 6 AL 4x9.5=38 AL 6 Il
50
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leomeTpuja NonpeyYHor npeceka rpeae:

Bpoj rpega:
190| 200| 260 250 90 70 90| 260| 250 10
0 45 50| 170| 260| 450( 640( 730| 900 fprc =
| | | | MoBpLumnHa TexuwwTe rpege MepeHo o
nonpeyYHor npeceka: BpXa NonpeYHor npeceka:

1 Aq = 2906.5.cm’ yq = 45.9-cm
. . TexuwTe nonpeyHor
WHepuuja rpeqe:
4 npeceka MepeHo of
I1 = 2690402.3-cm Bpxa Ab nnouve:

CTaTi4kn MOMEHT rPeAe 4 = Y'1 + t4 min
J Ha Bpxy AB nrnove: '
| S, = 133358-cm° yq = 65.9-cm

FOpHsU U AOHM OTMOPHU MOMEHT MHEpLMje:

Yenuk 3a npegHanpe3alke y nornpevyHom npeceky: Wlf = 58636.53-cm3 Wla = 60982.94-Cm3
H 2 1 0 0 3] 10 5[ 10
% 40| 660| 670| 705| 765| 775| 835| 845

4.2. KAPAKTEPUCTUKE BETOHA 3A NMPEOHANPE3AHKE
PenaTtuBHa BnaxHocT (cnorba): RH := 80%
MpunaroheHa cTapocT BeToHa Kao pe3ynTaTt TexHonorunje Here 6eToHa: tr=5 days

MpetnoctaBrbeHa BenuumHa MN.AB. rpege n Ab nnoye:  ®akTop knace uemeHTa:

. 2 — (knaca uemeHta N ce pasmaTtpa
Aprc = 0.290m Uprc = 3.14 3a [arbu NpopadyH)
ho.prc = 2 Aprc * Upre ho.deck = td.avg Sc =020

KoedunumjeHT 3a pa3Boj kapakTepucTuke 6eToHa y
3aBWCHOCTU 0f cTapocTu BeToHa:

28
[1‘ /TJ
T ~ 0.76

Becp=¢ Bec.p

KapakTepuctuke 6eToHa ycred npefHanpesaka Yyenuka:

kN N N N N
emp =343 [fomp=41—] |p=301——| lomp=31—) |fp=22—
mm mm mm mm mm

E

MpaHnua Hanpesara 6eToHa 3a NpMBpemMeHe ycroBe (HNp. Hanpesake Kabnosa) 03Ha4YeHo je Kao @, (T) X
ke Npema EN 1992, roe dpaktop kg moxe goctuhn BpegHocT Ao 0.70 npema npenopyuy UckycHor
npounssohaya.
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4.3. MOYETHA U E®EKTUBHA MNPEAHAMNPEXYHA CUINA

MoyeTHa npegHanpexyha cuna:

N . N
Ojnj := 1240 — < Tmax = Min(0.8f5y,0.9f50 1) Omax = 1422 —
mm mm
lybuTak ycnen temnepatypHe pasnuke (ousplihaBare 6eToHa)
AT := 40 °L, (npeTtnoctaBrbeHa Bpe4HOCT) o = 10 S, !
°C
N
AO’T = ATOLTEp AO’T =78.0-——
mm2
lybuTak ycnen nomepana kabna:
Eglip = 0.010% (npenopyka npoussohaya)
) N
AO‘s“p = EpEs“p AO‘s“p = 195—2
mm
MoyveTHM rybuTak ycneq penakcaumje kabna:
Hini = Tini + fpk P1000 = 2.5 (%) to =1 days gp:s.:;mperHyTo
Penakcaumja (Knaca 2):
9-1- Winj 0.75:(L-mini) s N
Aoy 10 = Ojni 0-66-p1000 € -(0.024-1) 10 Aopr o= 35—
mm
PauyHcku rybuTak ycneq enactudHe gegopmauyje:
Fop = cini~an-Ap Fop = 3575kN Mop = Fop'(Yp = V1) Mop = 1059.371-kNm
0.5-E,-M
. P 0p N
A0'e| = T(yp - yl) A0'e| = 331—2
1=cemp mm
EdekTnBHa npegHanpexyha cuna:
Ogff = Ojni — A0T — Adg)jip = A0 g~ A
N . N
Oeff = 1106 — < Tmax = Min(0.75-fy,0.85-fg 14 ) Omax = 1343 —
mm mm

4.4, TYBUTAK CUNE NPEAHAINPE3AHA TOKOM BPEMEHA

BpemeHcko-3aBCUHM TyoUTUM NpeHanpesara cy npopavyHarta 3a nojeguHavHe nornpeyvHe npeceke y
cknagy ca gatmm jegHadnHama y EN 1992

E
P
GCQPE_bd)(t’tO) + Ep'€cs(t)

Aop.csr(t) =

E, A A
p p C 2
e A '[“I'Z‘:p]'(“o's'd’(t’t"))
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ryéurak of 9.1 Wi 0'75'(1_“ini) s
penakcauuje Adp(t) = 0jnj-0.66-p1gpp-e +(0.024-1) 10
katnoga:
ty := 100 days Aop i1 = Aopi(ty) = Aoprg  tp:=10000 days Aoy pi= Aoy(ty) = Ao g
(beToHupatse AB nnove) Ao, ¢ = 75| (3aBpluHa da3a) Ao = 313N
pr'tl 2 pr.t2 2
mm mm

BpegHocTn Tevena 1 ckynrbaka 6eToHa 3a 6eToHupare AB nnode u 3aBpLuHe case:

€1 =0.018% e =0.028:% Edeck = 0-027-% dgq = 0.92 drp = 1.65

4.5. OOPEBPUBAIBE KPAJHUX 30HA U AYKUHE AHKEPOBAHA
YTuuajHu akTopu 3a SYXKUHY cuapemsa:

koedbuLMjeHT 3a BPCTy kabna (3a kaban oa 3 u 7-HUTK)
KoedMuMjeHT y Be3u ca KBanuteTom nujawama ("gobpo" ctame)

3a Harno nylutawe
3a kaban og 3 1 7-HUTK

JauvHa Be3e 3a aHkepoBatse y cTawy ULS:

N
fopt = Mp1 M1 Tetm p fopt = 9'9'_2
mm

Oeff

PauyHcka Bpe4HOCT AyKUHe aHKepoBatba TpeGana 61 Aa ce yCBOojU kao Marba of ABe, 3aBUCHO o
npopayyHa:

MpeanocTtaBrba ce ga 6eToHCKa Hanpesaka Majy nMHeapHy UCcTpubyuujy n3BaH AyXMHe gucnepsje:

Idisp.inf(hprc) = \/lpt.inf2 + (O-go'hprc)2 Idisp.sup(ht) = \/lpt.sup2 + (O'go'hprc)2

ldisp.inf(Mprc) = 0852m ldisp.sup(Mprc) = 0-902m

3a KOHTponHe npernege Ha Kpajy Hocada (Hnp. OTNOPHOCT Ha CMUUakke) Hanpesaka he ce pavyHaTu no
Behoj BpeaHOCTU 3a OYXKMHY NHeapHe gucTpubyuyje:

IdiSp-SUp<hpr) = 0902m - 0'85'(hprc + t4.min) = 0.935m

JopaTtHo apMmupame y Kpaji0j 30HM AaTto je y npojekTy!
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4.6. KOHTPOJA KPAJA NrPEOHOIr HOCAYA YCIEAD
NMPEAHANPE3AHKA KABJIOBA U BETOHUPAKBA AB MITOYE

Mosuumja/oncex: |x| = |disp.sup(hprcl
EdekTnBHa BUCUHA apMupamsa: ApmaTypa Ha Kpajy Hocada: 2016 + 2 kabna
2
deff = hprc — 40mm = 0.860 m Areinf ©= 2:2cm- + 2~Ap = 5.86-cm2‘
4.6.1. YHYTPALWUHU HANMOHU
Op npBe 1 Apyre NonNoBuHE CONCTBEHE TEXUHE:!
kN kN
g1 = 7.26:—— Mgy = 71.7-kNn) gp = 5.40-— Mg = 53.3-kNn)

4.6.2. MPOPAYYH HAIMNOHY Y BETOHY

KapakTtepucTtuiHa rpaHuyHa ctatba ynoTpebr-uBoCcTH ycnen Hanpesara
nonpevyHux npeceka 6e3 nykotnHa (N/mm2)

TO_STAGE =
"pr 5.143 -26.463
"G1" o 3p=| -1.223| O 40= 1.176
"SUM" 3.920 -25.287

MonpeyHu npecek ca

npcnuHama CnorbHM MOMEHT caBujama: Mext = —|\/|Gl = —72-kKNm

Mo3uuuja HeyTpanHe HanoHu y 6eToHy: Bes npcnuHa: Ca npcnuHama:

OCOBUHE!

N N
- 03;n=3.9—— 03iq 1y = 0.00——
X =723-C B t0 t0.11
neut mm’ ’

mm

PenaTtuBHo obpTarse ycnea

mm

1
K = 0.00097 —
neut m ] ] ] ]
. N N
Hanonu Y AOH0] NOJTOBUHN O-4t0.|| = -26.0-— - O_7-fck.p = 25.3.——
nonpeyHor npeceka: mm2 mm2

KapakTtepucTtuiHa rpaHuyHa ctatba ynoTpebr-uBoCcTH ycnen Hanpesarba
nonpevyHux npeceka 6e3 nykotnHa (N/mm2)

T1 STAGE =
npr 4.592 -23.625
"G1" o3 = -1.223 o4y = 1.176
"G2" -0.910 1.181
"SUM" 2.459 -21.269

. N N
MOMEHTa caBujara: ﬂ odig = —25.3.—2 oo = —26.0.—2
mm

3ANOBOJbABA!
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Monpe4yHu npecek ca . . )
CnosreHN MOMEHT caBujarba: Myt = _(MGl + MGZ) = —125.-kKNm

npcnMHama
Mo3nuuja HeyTpanHe HanoH y 6eToHy: Bes npcnuHa: Ca npcnuHama:
OCOBWHE: | | | |
] N N
Xneut = 78.7-Cc | O'3tl =25 —— O'Stl“ =0.0-—
mm2 mm2

PenaTtuBHo obpTare ycnen

MOMeHaTa caBujara:
| by = 213 |oar = 21,8
t1 . tL.11 5
— mm mm

1
Kneyt = 0.00142 —
neut m 1 1 I I
HanoH y nox0j nonosuHu gdi = —21.8~L < 0.6-foy prc = 30.0'l 3AIOBOSLABA!
nonpeyHor npeceka: ' mm?> ' mm? '

4.7. MPOPAYYH rPEAHOI HOCAYA U3HA[L OCJTIOHLA 3A MAKC. TPAHCBEP3AJTHY CcUny

Onwtn cpeatun Hocau je npopadyHar!

|tcomp = tcomp.rr{ |tprc = tprc.rr{

Mosuumja/oncex: |x| = |disp.sup(hprc]

Oco6uHe cnperHyTor nonpevyHor npeceka:

MoBpLUMHa non. TexuwTe rpefe MepeHo o, Mogayn ropHser 1 AoH-er NonpeyHor
npeceka: ropH-€ NnoBpLUMHE nio4e: npeceka Ha neBmuama Hoca4a u nrnoye:

2
Ag = 4446-cm Y5 = 46.5-cm Wi, = 221847-cm° Wi, = 92723-cm”

WHepuuja rpeqe: 3 3
I = 5885288-cm4 Wg,, g = 147846-cm Wg ¢ = 259308-cm
4.7.1. YHYTPAWHWE CUINE

Opf npee 1 Apyre NONOBUHE COMCTBEHE TEXMHE:

N Mgy = 72:kN N Mgy = 53-kN

= 7.26-—] = 5.40-—]
91 m )]

2

EdekTn Ha KOHTUHYarnHy CynepcTpyKkTypy

[X:="v" |Section = 63.50m + (0.5-40cm + Idisp.sup(hprc)x Ovjarpam nogpyuja:
. [Axispyin = -0.108 | Toum = 10.481
05k |Axismax = 0.967 | Tpos = 12.577
— —— ; Theg = ~2.095
-05"
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MowmeHT caBujarba oa Tpeher gena ctanHux ontepehema:

VG3 = Tsum-g3~m = 87-kN
MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:

VupL = Tpos'dupL tpre'm = 102-kN

MomeHT caBujarba of KoHUeTpucaHux ontepehera:

VTS = AXiSmaX'QTS = 242-kN

Makc. kputTn4yHa cmuuyha cuna Ha rpeam

+vo(Vs + VupL)

4.7.2. MPOPAYYH CMUYYRE OTINOPHOCTHU

OcobuHe cmunuyhe noBpLinHe

by = 140m Zyy = 0.90-dygf 2y, = 0.774m

OcoBuHCKa cuna on I'Ipocean HanoH NpUTUCKa y nonpe4vyHoMm npeceky:
npegHanpes3ana:
Fa, = 2570-kN '—E —578L
3p~ ' %cp = As Tep = >
mm

Cmuuyha otnopHocT GeTOHCKOr nonpeyvHor npeceka 6e3 cmudyhe apmatype:

K= max[Z,l + 200-mmj k = 2.000
Zywy

0.5
fok ~mm2
_ _ 15 | Tek.pre
k=015 Vpip = 0,035k ———— ] Vpniy = 0.700
) N
VRd.C = Vmin~—2 + kl.O-Cp .bW'ZW VRd.C = 169.811-kN
mm

Cmuuyha otnopHocT GeTOHCKOr nonpeyvHor npeceka 6e3 cmudyhe apmatype:

Ocp = 1 if %p <0 Ocp = 1.204

Ocp | .
1+ ; if 0< Tep < O'Zs'fcd.prc
cd.prc

1.25 if 0.25-f

cd.prc < Op < 0.50-f,

cd.prc

%cp .
251 - if OSOfcdprc < O'Cp < fcd.prc
fcd.prc
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Yrao uamehyy GeToHcke NOTNOpHE onpyre 1 oce rpede ynpaBHe Ha CUmy cMuuara:

a,

y 12 14 @
g,
0 = acot| max| 1.0.if| —9C < 0,52 + 0.56.—P— | CAPC o5 ||| cot(e) = 1198 < 2.50
VEd fcd.prc 1 VRd.c
VEd

dakTop pegykoBara nputmcka:
(noa npetnocTtaBkoM Aa je cmuuyhe ojavare nsHag 80% HamnoHa Tevera)

fok prc mm2
v:=0601- ———— v = 0.480
250 N

Cmunuyhe apmatypa:

ApMUpaHa Mpesa no rpes: |nW = z.dq |¢W = 10~mn1 |tW = 125-mn1 |aW = 90‘1

[NonaTHo apMuparse Ha Kpajy Hocaua: |na = 2““1 |¢a = 10~mn1 |ta = 250~mn1 |°‘a = 901

MakcumanHu edbekat cmmuyher ojavarba:

b 2
w cm
Agw off = 0500 prer e = 264~ CYUTAEBHIE! Aswecrs > Ao
s.yd
2 . 2 . 2
M Pw 'Sm(O‘W)'“ Na ba 'Sm(o‘a)'1T cm
Agw = + =188 —
41, 4ty m

Makc. gocTtynaH cmudyhu ontop:

cot(0)
VRd.max = %cp Pw 2wV Tegr 1+ cot(6)

VEg = 716k < |de.maX = 774~kN| 3AIOBOJbLABA!

CtBapHu cmuyyhu oTnop:

—~2W~fs_yd-(cot(9) + cot(aw)>~sin(aw) e
a

41,
VRd.s = 760-k > VEq = 716.4-kN 3ANOBOJbABA!

4.8. MPOPAYYH rPEAHOI HOCAYA Y CPEOHEM AENY 3A MAKC. MOMEHT CABUJAKBLA

VRdss = -zW~fs_yd-(cot(6) + cot(aa))-sin(aa>

Onwtn cpeatun Hocau je npopadyHar!

Mo3uumja/opcexk: X) = 0.50-L4

|tc0mp = tcomp.rr{ |tprc = tprc.rr{
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Ocob6uHe cnperHyTor nonpevyHor npeceka

MoBpLUMHa non. TexuwTe rpefe MepeHo o, Mogayn ropHs€er 1 AoH-€er NonpeyHor
npeceka: ropH€ NnoBpLUMHE nio4e: npeceka Ha neBmlamMa Hoca4a u nnode:

2
Ag = 4446-cm Y5 = 46.5-cm Wi, = 221847-cm° Wi, = 92723-cm”

WHepuuja rpeqe:

3 3
I = 5885288-cm” Wsy, g = 147846-cm W) 4 = 259308-cm

YHyTpallhe cune og CrnpeyeHor ckynsbamba: Ng = —421-kN M, = —154-kNm

4.8.1. YHYTPALWLHKBLU HAMOHA

(0] npee u apyre nofioBnUHE CONCTBEHE TEeXUHE!

kN

kN

EdekTn Ha KOHTUHYarnHy CynepcTpyKkTypy

|X ="M" |Section == 63.50m + 0.5~L4 Avjarpam nonpy-ja:

[Axispyin = -0.722 | Toum = 22.534
I [AXismax = 3.961 | Tpos = 44.553
' Treq = —22.019
——— } ' T e ' g
A4 N\

BNy & &

-
MomeHTu caBujarna og Tpeher gena ctanHux ontepehewa:

Mg3 = Tsum'93'm2 = 187-kNm

MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:
MypL = Tpos'qUDL'tprc'mz = 361-kNm

MomeHT caBujartba of KoHUeTpucaHux caobpahajHnx ontepehemnsa:

MTS = AXiSmaX'QTS'm = 990-kNm

MakcumarnHm KpUuTU4HN MOMEHT caBujarlba Ha rpeaum:

+7g (M1s + MypL) +1 75°'MT5 + 1. upL"MubL
+Myg+ MypL +2 75'MT5 + 2 upL"MubL
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4.8.2. MPOPAYYH HAMNOHA Y BETOHY

KapakTepucTuiHa rpaHuyHa ctakba ynotpebrbMBoCTH ycnea Hanpesamwa
nonpevyHux npeceka 6e3 nykotnHa (N/mm?2)
T1_STAGE =

. G_gtl : . o .

KapakTepucTuiHa rpaHuyHa ctakba ynotpebrbMBoCTH ycnea Hanpesamwa
nonpevyHux npeceka 6e3 nykotnHa (N/mm?2)

T2_STAGE =
I : I E I : I :
3 N B N CnpoBecTu npopavyH
oA =10 2 > fotm prc = 41 2 nonpeyYyHor npeceka
mm mm ca npcnvHamal
N N
o3) = -18.1.— < 0'6'fck.prc = 30-— MoayxHe NyKOTUHe
mm? mm- ce He 6 nojasune!

MpaHUYHO cTake ynoTpeGrbMBOCTY 3a KBa3n-cTaliHe HanoHe Ha
nonpe4yHum npeceuunma 6e3 nykotnuHa (N/'mm?2)

T2_STAGE =
I G_lq | I G_Zq | I 0_4

4 - 69 N UCMNYHEH YCINOB
9% = Y 2 OEKOMMPECWUJE!

mm
N N
c3,=-12.0-— f -0.45 = 22.5-— MpeTnoctaBmeHO
q 2 < ck.prc 5
mm mm nuHeapHo Te4eme!
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MonpeyHu nNpecek ca NyKoTMHama

Cnorbawtby MOMEHT
caBvjana:

Mext = Mg

Jlokauuja HeyTpanHe
OCOBWHE:

n.low = 38.546-cm)

n.up = 33.984-cn)

PenaTtuBHo obpTare ycnea

MOMEHTa CaBMjaH:aZ

1

K, = -0.00290 —

n.low m
K, = -0.00291 i
n.up : m

EdekTrBHa BMCHHaA KabnoBa:

deff == Yp

HanoHu y 6eToHy:

Makc. HarnoH y kabnoBuma 3a NpefHanpesake

(kapakTepucTuyHo 3a SLS):

N

Os.max ‘= Oeff ~ A0pcsr.2 T Ts.ext = 1226 >

mm

N
O'Sk” =-19.0-—

2
mm

N
= 30—
2

mm

O'G'fck.prc

Os.ext-

Ojauvarbe = yenuk 3a npegHanepsawe

Astrand = (an - npoj'Ap

Bes npcnuHa:

Ca npcnuHama:

N N
ol =-99—] |0l =-168——
mm mm2
N N
02 = 50— |02 = 69—
mm2 mm2
N N
o3 = -181.—— |03} = -19.0——
mm2 mm2
N N
O'4k =77 —— O'4k_|| = 0.00——
mm mm2

Xn.low ~ td.min)'

= _Hn.low'(deff.low -
N

0.75:fpy = 1395 —
mm

MoayxHe NyKoTUHe
ce He 64 nojaBune!

4.8.3. MPOPAYYH rPAHUYHOIr MOMEHTA CABUJAIBA

Ep

3ANOBOJbABA!

Mpopa4yH je 3acHoBaH Ha Teopujn E. Mopcux. Mo3uumja HeyTpanHe oce nspadyHara je us
NPeTrnocTaBke O PaBHOTEXM HOPMAaITHNX BEKTOPCKMX cuna.

HopmanHo ojavane N.AB. Hocava 3aHemapeHa je pagun CUrypHoOCTMW.

- Mo3numja HeyTpanHe oce:

Xneut = 23.9-cm

- PenaTtuBHo obpTarse ycnea
rPaHW4YHOr cTaka HOCMBOCTU:

k = 0.01464 L
m

- HanoH y katnosuma:

Fp = 3900-kN

St = 96.7-cm

- Hanonwu y kabnoBrma ayx npeceka:

- Mo3nuuja 3aTtesHe cune
MepeHOo of, Bpxa niove:

- Hanpe3sare y 6eToHYy:

Fe = 3900-kN

04 BpXa njo4e:

S¢ = 9.6-cm

T kN
°p =| 103| 138] 138]| 138] 138] 138| 138] 138]

- MpaHn4yHN MOMEHT caBujarba:

- ®aKTop CUrypHOCTU 3a FPaHNYHO

CTalk€ HOCUBOCTU:

Nerit =

Mpq = 3398-kNm

1.14

1.0

cm

3AOBOJbABA!

- Mo3numja cune npuTMCKa MepeHo

107



4.9. UANUYNATUOH O® N'MPAEP OBEP CYNMNOPT ®OP MUH. BEHOUHIr MOMEHTC

t

OnwTn cpednun Hocad je npopadvyHar! comp -~ tcomp.n{ |tpr = tpr-"{

MakcumarnHe BpeAHOCTU 3a YNopeaHW MOMEHT caBujarba MepeHe Cy Ha MBuLUama Hocada 40K Cy MOMEHTH
caBWjara 3a NpopavyH HOpMasHUX HaoMoHa MepeHe Ha Kpajy Hocada gy NMHeapHe AucTpubyuuje.

Mosuumja/oncex: X| = Idisp.inf(hprc)|

KapakTepucTuke cnperHyTor nonpe4yHor

MospLumHa non. TexuwTe Hocaya MepeHo oA Moayn ropwer n aoker nonpeyHor
npeceka: ropt-e NoBpLUNHE MNroYye: npeceka Ha uBuLama Hocada v nnouve:
2
Ac = 4446-cm
5 = .
Y5 = 46.5.cm Wi, = 221847-cm° Wi, = 92723-cm”
WHepuuja rpeqe:
4 3 3
I = 5885288-cm Wg,, g = 147846-cm Wg ¢ = 259308-cm
YHyTpallke cune og CrnpeyeHor ckynsbamba: Ng = —421-kN M, = —154-kNm
MopyxHO ojadarse BeTOHCKe NnoYve U3Hag ocrnoHaua ynnep: 012/200+020/200

nowep: 012/200+020/200
EdekTnBHa BUCHHA Ojadarsa:

2
cm
deff = hprC + O's'td.min =1.000m Areinf = (2136 aF 21'36)?’tcomp

4.9.1. YHYTPALWLHWE CUNE

(0] npee u apyre nofnoBnUHE CONCTBEHE TeXUHE!

m

i m i
M'gq = 33-kN M'gy = 24-kN

YTuuaju Ha KOHTUHYanHy CynepcTpykTypy

[X = "M"| [Section := 86.70m + (0.5-40cm + 40cm) Nujarpam noapyyija:
. [AXismax = 0511 | Toum = —38.127
V/\ N Tpos = 15.017
4 [AXispyin = 1908 | Tneg = —53.144
e
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MowmeHTu caBujarnsa og Tpeher gena ctanHux ontepehewa:
Maa:=T 2_ 317-kN
G3= 'sum'93'M = —oL/-KNM
MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:
' . 2
M UDL = TnegqUDLtprcm = —430-kNm
MomeHT caBujartba of KoHLeTpucaHux caobpahajHunx ontepehemsa:

MITS = AXlSmeTSm = —477-kKNm

[X:="M" |Section = 86.70m + (0.5~40cm + Idisp.inf(hprc))|

[AXismax = 0533 |

o
AN Ve U

4 v\/ [Axispyin = 1859 |

—2

MowmeHTu caBujarna og Tpeher gena ctanHux ontepehewa:
: - 276k
MG3 = Tsum~g3'm = —276-kKNm
MowmeHT caBujarba oa pacnogerbeHux caobpahajHnx ontepehemsa:
2
MUDL = TnegqUDLtprCm = —387-kNm
MomeHT caBujartba of KoHUeTpucaHux caobpahajHnx ontepehemsa:
MTS = AXlSmeTSm = —465-kNm
MakcumarnHm KpUTU4HN MOMEHT caBujatba Ha rpeaum:

MEd = ’YGg(M'G]_ + MIGZ + MIG3> ... = =1523-KNm
+7g (MTs+ MypL)

Mkar = MGl + MGZ + MG3 ... = —1009-kKNm
+Mts+ MypL

Mfreq = MG]. + MG2 + MGS = —661-kNm
+¥1 75MT1s + M1 upL-MupL

+¥p 75'MT1s + b2 ypL-MupL

Owjarpam nogpydja:

Tsum

Tpos =

Tneg =

= -33.255

14.485

—47.740
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4.9.2. MPOPAYYH HAIMNOHA Y BETOHY

KapakTepucTuiHa rpaHuyHa ctakba ynotpebrbMBoCTH ycnea Hanpesamwa
nonpevyHux npeceka 6e3 nykotnHa (N/mm?2)
T1_STAGE =

. G_gtl : . o .

KapakTepucTuiHa rpaHuyHa ctakba ynotpebrbMBoCTH ycnea Hanpesamwa
nonpevyHux npeceka 6e3 nykotnHa (N/mm?2)
T2_STAGE =

I : I : I E I : I

L - 81 N ! 35 CnpoBecTi npopavyH
Tk = Or T > ctm.deck = <=, nonpeyHor npeceka
mm mm ca npcnvHamal
3 N _ N MoTpe6GHa nonpeyHa apmaTypa Kako
ol = —305 2 > 06Tk pre = 30- ) 6u ce nsberao ryéutak TpajHOCTH
mm mm ycnen HactaHka Mmoryhux nykotuHal

MpaHU4HO cTake yNnoTpeGrbMBOCTY 3a KBa3n-cTafiHe HanoHe Ha
nonpe4yHum npeceunma 6e3 nykotnHa (N/'mm?2)
T2_STAGE =

I G_lq | I :

o4, = —21.3-l f -0.45 = 22.5-L MpeTnocraBrba ce
q 2 < ck.prc ) .
mm mm INIMHeapHO Teyehe!
N N n
0'1q = 2.4-—2 < fotm.deck = 3.5-—2 . poBepa NyKoTuHa
mm mm je HenoTpeGHal
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MonpeyHu nNpecek ca NyKoTMHama

CI‘IOJ‘,:aLLII-bVI MOMEHT Mext = Myar
caBvjama:
Mo3uumja HeyTpanHe oce: HanoHu y 6eToHy: Ca npcnuHama: Bes npcnuHa:
I I N N
Xpeyt = 57-215-cn| I - oly=8l——  |ol) = 00—

2
mm mm

PenaTtuBHo obpTare ycnen

N N
MOMeHTa caBujarba: o2 = 5-3'—2 o2k 1= 0.0-—2

mm mm

1 B _ N N
Kneyt = 0-00352 — | o3 = 55— |03, = 00—
m 1 . . mm mm?

Makc. SLS): N N
aKC. HarfoH y apMaTypy (KapakTepucTU4Ho 3a ) o4 = 305 o4 || = 342

2 2

— mm mm
Osk = _Hneut'(xneut = Nore — o-5'td.min)'Es

—3010L 0.8, —3478L
Ogk = oV+Y ) < Slsyd T ST 3AOBOJbABA!

mm mm
3 N 3 N MoTpe6GHa nonpeyHa apmaTypa Kako
oA = 342 > 06Tk pre = 30- ) 6u ce nsberao ryéutak TpajHOCTU
mm mm ycnen HactaHka moryhux nykotuHal

4.9.3. MPOPA4YYH MEPOOJABHOI' MOMEHTA CABUJAIBA

MpopayyH ce 3acHMBa Ha 3aHeMapuBatby KabroBa 3a npegHanpesake NonpeyHor npeceka,
HeyTpasiHa oca je npopayyHaTa U3 NPeTnocTaBke O PABHOTEXM BEPTUKAIHUX Cuna.

- 3aTtesane y - Mputncak y - Mo3nuuja - PenaTtuBHo obpTarse ycnea
apmatypu: BeToHy: HeyTparHe: rPaHWUYHOr CTaka HOCMBOCTY:
1
Fp = 1672-kN Fo = 1672-kN Xpeut = 14.6-cm k = 0.02405 —
m

- PenaTtuBHo obpTarse ycnea

- Monoxaj HanoHa npuTUCKa oA
rPaHW4YHOr cTaka HOCMBOCTU:

AOH:€ CTpaHe Hoca4a:

deff = 100.0-cm S¢ = 5.8-cm

- OTNOpPHM MOMEHT CaBWjaksa: MRd = 1574'kN"1

- ®aKTop CUrypHOCTU 3a FPaHUYHO 1.03 > 1.0 3A0OBOJbABA!

CTalk€ HOCUBOCTU:

Nerit =
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4.10. BPEAHOCTU YTUBA U AE®OPMALIUJA (NMPOLIEHA)

Onwtn cpeaHun Hocau je npopadyHar!

YHyTpalukbyn HaNnoHU Ha CPeanHMN pacnoHa

MG2 mig = 350.892-kNm MTs mid = 990.298-kNm

KapakTepucTtuke cnperHyrtor
MospLunHa non. TexuwTe Hocavya MepeHo of
npeceka: ropHs€ NoBpLUMHE NIIoYe:

2
A5 = 4446-cm Y5 = 46.5.cm

WHepuuja rpeqe:
I = 5885288-cm”

EnactuyHu moayn 3a

MpegHanpesamne: HopatHy gedopmaumjy (t1):
E
o p = 3L o gy N
mm? 11 mm?

MomeHTH caBujarba 3a npeaHanpesawe

HanoHwu npegHanpes3axa:

N
Aop csr1.mid = 101 )
mm mm

N
O'eff = 1106—2

HanoHwu npegHanpes3axa:

F1p.mid = 3188-kN Fap.mid = 2898-kN

MoMeHTM caBujatba of NpefHanpesarba:

Mlpmld = 945.kKNm M2pm|d = 859-kNm

|tcomp = tcomp.rr{

|tprc = tprc.rr{

Wi, = 221847-cm°

3
W5u.d = 147846-cm

rOpH:VI n oowkn moayn enactu4yHoCTu
Ha mBuUamMa HoCca4da u njo4ye:

HopatHy gedopmaumjy (t2):

Eem kN

Wi, = 92723-cm”

E. .= - 51.
o2
b — by

N
Aoy csrt2.mid = 140° )
mm

Fap.mid = 2784 kN

M3pm|d = 825-kNm

2
mm

3
W5|d = 259308-cm

MoMeHT caBujatba of NpeaHanpesara NPeTnocTaB/ba ce Aa je NMHeapHa no Hocada 3a npopayyH yruéa.

Lat
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Decdopmauumje ycrnen npegHanpesama

Yrnb og edpekTnBHE cune Hanpesawa ( t0 ) Yrmn6 og DL1 (10 )
-M L 2 M L 2
Aep = M Aep = —66.4-mm Aegl = M Aegl = 26.5-mm
8'Ecm.p"1 1O'Ecm.p"1
Aeg = Aep + Aegl |Ae0 = —39.9~mr/r‘
Dedopmaumja y dasm t1 (npe 6eToHMparsa AB nnoue)
HopatHn yrnd og npegHanpesama (t1) HopatHn yrnd og DL (t1)
2 2
-M L M - .L
Aep. = M Aep. = -50.9-mm Aegl- = M Aegl- = 22.4-mm
8Ect1h 10-Bc g7l
Aeq = Aep + Aep- + Aegl + Aegl‘ |Ae1 = —68.5~mr/r‘
Dedopmaumja y casm t1 (HakoH 6eToHuparsa Ab nnouye)
Hedopmaumja og DL2
M i L 2
Aegyy = M Aegyy = 18.2mm
g 10-Egyly g
Aey = Aep + Aep- + Aegl + Aegl‘ + Aegz |Ae2 = —50.3~mr/r‘
Dedopmaumja y dasm 2
BpeaHocTn of cBUX Hanpesaka Cy npopayyHaTa Ha NpocToj rpeau paan CUrypHOCTW.
Hopathn yrnd o npegHanpesana (12 ) Hopathn yrnd og DL1 (t2)
2 2
-M L M L
Aepn = M Aen = —17.9-mm Aegypn = M Aegyqn = 8.22mm
P 8-Ec2ls P g 10-E¢ 215 g
HopaTtHa gedopmaumja og DL2 (t2) Hedopmauja og DL3 (t2)
M il 2 M il 2
Aegz- = M Aegz- =6.1-mm Aeg3 = M Aeg3 =9.7-mm
10-E¢ 1o'15 10'Ec.eff.prc'IS
Aeg = Aep + Aep- + Aep-- + Aegl + Aegl’ + Aegl" + Aeg2 + Aegz- + Aeg3 |Ae3 = —44.2~mr/r‘

HDepdomaumja op caobpahajHor ontepehera

2 2
M - L M -
UDL.mid -at TS.mid -at
Ae = _oemd 8 Ae = 8.6-mm Aete = __>md mat Aete = 23.5-mm

UDL 10-E | UDL TS 10-E | TS

“=cm.prc’’s “=cm.prc’’s
Lat |
CpauyHnao: 7

Zoltan Teiter
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s CAOBPAKAJHU UHCTUTYT LU p.o.o.

o ) p— Hemamnuna 6/1V. 11000 Beorpan

WOEJHU NPOJEKAT
MPYrA: CYBOTULA - APXKABHA TPAHULIA (Kene6uja)
KHbUrA 2/1-1.52: NPOJEKAT MOCTOBA
HAOBOXHAK Ha km 180+969.60 npyre
km 0+423,98 ykpwTaja no
cao6pahajHuum

Bp.nos. Jen. uena
TexH Ycn Jen. | KonununHa (aunH) LleHa (guH)
Item in Onuc papoea mepe | Quantity Unit rate Price (Din)
Tech. Unit (Din)
Conditions A B A'B

Bp. nos.
No.

2/1.1.52.1 02 N3BOHEHE HW LLUIMOBA

M3Bohewe HW OyweHnx wwunosa op 6etoHa C
25/30, XC2,PVII

Y ueHy pafoBa je ykibydeH caB paj Ha ussohemwy,
a nnaha ce roTos Lun no m'.

Apmatypa ce nnaha noce6Ho.

2/1.1.52.1.1 290 cm m' 1,404.00) 30,000.00 42,120,000.00
M3papa, yrpagwa u MoHTaxa apmatype HW
LumnoBa.

Mnaha ce no kg yrpaheHe apmatype.

2/1.1.52.1.2 B 500B kg | 126,317.00 120.00 15,158,040.00
2/1.1.52.1.3 Mpo6Ho onTepehetbe LWINMOBA, UCUTUBAHE ||
HOCMBOCTM LUMMOBA. naywanto / lump sum 1,718,341.20]

" YKYMNHO N3BOBHEHE HW LUUMOBA: 58,996,381.20"

2/1.1.52.2 03 3EM/bAHU PAOOBU
2/1.1.52.2.1 Mckon Temerba y matepujany | u Il kateropuje, ca
CBOM MoTe6HOM noarpagom 1 TPaHCNopPTOM
nckonaHor matepujana go 5 km.

Mnaha ce no m® uckonawor maTepujana
- Ha Ay6uHm 0-2 m m° 2,125.00 890.00 1,891,250.00
- Ha Ay6uHn 2-4 m m° 120.00|  1,200.00 144,000.00
2/1.1.52.2.2 Hacunawe matepwujana / 3aTpnaBate Temerba
cTyboBa, 13 UCKoNa UNK No3ajMuLLTa, Y crnojeBuma
no 30 cm, 3emrbaHuM maTtepujanom, ca Habujarem
cnojesa go moayna cTwrbmBocTn Ms=30MPa.

Mnaha ce no m® HabujeHor maTtepujana m® 2,799.80 1,800.00 5,039,640.00|
2/1.1.52.2.3 M3papa WwrbyHYaHor KnnHa nsa kpajkiux ctybosa,
[0 HMBOA [ioH-€ UBULE NpenasHe nnoye, og Aobpo
rpaHynucaHor LWibyHka 36ujeHor y crojesMma of 3
30cm no moavna cruiimueoct Ms=40 MPa m 539.00 2,000.00 1,078,000.00]
2/1.1.52.2.4 M3papa kernu, npema npojekTy, Matepujanom
[obujeHnm 13 yceka unm nosajMuLuTa ca
MexaHW4KkMM HabujareM y crnojesuma of no 30cm.

m 748.00 2,900.00 2,169,200.00

[ YKYMHO 3EM/bAHU PALLOBH: 10,322,090.00]

2017-728-KOH-2/1-1.52.6



s CAOBPAKAJHU UHCTUTYT LU p.o.o.

o ) p— Hemamnuna 6/1V. 11000 Beorpan

MWOEJHU NMPOJEKAT
MPYTA: CYBOTULA - APXKABHA T'PAHULIA (Kene6uja)
KHUTA 2/1-1.52: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 180+969.60 npyre
km 0+423,98 ykpwTaja no

cao6pahajHuum
Bp.nos. Jen. uena
Bp. nos TexH Yen Jen. KOJ‘IVI“IV.IHa (gMH) Ll,elHa (,cule)
No ' Item in Onwc papoBa mepe | Quantity Unit rate Price (Din)
’ Tech. Unit (Din)
Conditions A B A'B
2/1.1.52.3 04 BETOHCKU U APMUPAHOBETOHCKU PAOOBU PLAIN AND REINFORCED CONCRETE
Cge nosuuuje obyxeaTtajy nopes onvca nojeAMHavyHux ctaskv U cnegehe 3ajeqHuYKe ycrose :
- BeToHckn pagosu he 6UTU n3BeaeHN Yy CBEMY MO NPOjEKTY, CTaTUYKOM NpopayyHy u Baxxehum
npasunHuumma. LieHe cagpxe cBe pagHe onepauumje, yTpollke matepujana, nomohHu anar, ornnate u
ckene koje nponucyjy "Hopmatueu n ctaHgapam paga y rpahesuHapctsy-Bucokorpagra M'H 400", kao n
ocTane TpoLUKOBe W 3apapy npeayseha.
- BeToH he 6uTU cnpaBrbeH, TpaHCNOPTOBaH, yrpaheH, HeroBaH 1 UCMUTUBAH Ha NPOGHMM y3opuMMa no
oapenbama koje nponucyje Baxehu "MpaBUITHUK O TEXHUYKUM HOpMaTvBMMa 3a 6eTOH 1 apmmupaHn 6eToH"
(MBAB 87-"Cnyx6eHu nuct COPJ" 6p.11/87).
- beToH he 6uTK cnpaBrbeH oA arperaTta v LeMeHTa aTecTMpaHunx no BaxkehnmM cprnckum ctaHgapamma.
- BeToH knace B.ll Mopa nmaTtu cBe knace oTNOPHOCTW AeduHUCaHe NojeauHaYHUM nosuumjama.
- OBpayyH konnymMHa CTBapHO U3BEAEHVX pafoBa u3BpLumhe ce npema ogpeadama koje nponucyjy
"Hopmatueu u ctaHgapav paaa y rpahesuHapcTsy”.
-Mewwane 6eToHa Mopa ce BpLUMTW MaLUMHCKMM NyTeM, a Habujake BUGpuparem
-Apmatypa ce nnaha noce6Ho, ca usyseTkom npecabpukoBaHu Hocaum
-Kabnosu ce nnahajy nocebHo
-Y ueHy 6eToHa je ypayyHaTa onnaTa u ckena
0 3
04.01 HeapmupaHu 6eToH
2/1.1.52.3.1 MpLuaBu 6eToH - nspaswasajyhu cnoj, aebrouHe
10 cm, C12/15, ucnop Temerba cTyb0Ba, KPUIHUX
31a0Ba, TEMErbHUX NMoYa, HarnaBHUX rpeaa,
npenasHux nrnova og 6eToHa. m® 52.00f 12,000.00 624,000.00
04.02 |ApMupaHO GeTOHCKe TeMerbHe KOHCTPpYKLUuje
2/1.1.52.3.2 ApmMmupaHnu 6eToH Temerba cTy6oBa U Temerba
KPWUMHUX 31a0Ba, TpakacTux Temerba, KOHTpa-
rpega, NnovacTux Temerba, jacTyka, HarnaBHUX
rpega n 6yHapa. beToH knace :
C 25/30, XC2,PVII m® 487.00| 21,600.00 10,519,200.00|
CTy60BM Kao OCNMOHLM PacnOHCKNX
04.03 |KOHCTpyKLMja pasHMX cucTeMa U NeXxullHe
rpege
2/1.1.52.3.3 Teno kpajibux cTy6oBa of 6eToHa knace
C 40/50, XC2, PVI s
m 104.00| 27,600.00 2,870,394.48
2/1.1.52.3.4 Kpuna v KpunHu 3uaoBu kpajiux ctyGosa o
6eToHa knace s
C 40/50, XC2, PVI m 35.00| 27,600.00 966,000.00
2/1.1.52.3.5 JlexuLuHe rpefie kpajhiux cTy6oBa o 6eToHa knace
C 30/37, XC4, XF2, XD3, PVI s
m 40.00( 27,600.00 1,104,000.00)
2/1.1.52.3.6 MapaneTu, macke kpajwux cTyboBa of 6eToHa
knace
C 40/50, XC4, XF2, XD3, PVI 3
m 59.00| 27,600.00 1,628,400.00

2017-728-KOH-2/1-1.52.6




s CAOBPARAJHU UHCTUTYT LMN g.o.0.
HemarmHa 6/IV, 11000 Beorpan
WOEJHU NPOJEKAT
MPYrA: CYBOTULA - APXKABHA TPAHULA (Kene6uja)
KHBUrA 2/1-1.52: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 180+969.60 npyre
km 0+423,98 ykpwTaja no
cao6pahajHmum
Bp.nos. Jen. ueHa
Bp. nos TexH Ycn Jen. KOJ‘IVI“IVlIHa (;III/IH) Lle.Ha ('E“f'H)
No ' Item in Onuc pagosa mepe | Quantity Unit rate Price (Din)
’ Tech. Unit (Din)
Conditions A B A'B

2/1.1.52.3.7 Melwayke KOH301E Ha KpUnuMa Kpajiux cTybosa

on 6eTtoHa knace s

C 40/50, XC4, XF4, XD3, PVI m 7.00| 30,600.00 214,200.00
2/1.1.52.3.8 Teno cpeakux cTyboBa of 6GeToHa knace

C 30/37, XC4, XF1,PVI m° 151.00] 27,600.00 4,167,600.00,
2/1.1.52.3.9 JlexuLLHe rpefie 1 macke cpefrux cTyboBa of

6eToHa knace

C 30/37, XC4, XF1,PVI m° 69.00[ 30,600.00 2,111,400.00,
2/1.1.52.3.10 KBagepw kpajiux u cpeahux ctyboBa of 6eToHa

knace C 30/37, XC4, XF1,PVI m> 2.00| 30,600.00 61,200.00|

PacnoHcka KOHCTpyKLMja MocTa o4 apMupaHor

04.04

b6eToHa
2/1.1.52.3.11 KonososHa nnova og apmupaHor 6eToHa npeko

MOHTaXHUX Hocaya

BetoH knace C 40/50, XC4, XF4, XD3, PVII m> 536.00| 30,600.00 16,401,600.00|
2/1.1.52.3.12 ApMVPaHOGETOHCKM NOMPEYHN HOCaYU 3a BE3Y

rmaBHUX HOcaya o npegHanperHyTor 6eToHa.

BetoH knace C 40/50, XC4, XF4, XD3, PVII m> 192.00f 27,000.00 5,184,000.00
2/1.1.52.3.13 VIBUYHM BEHLM NeLLaykmx ctasa NIMBEHU Ha nuuy

MecTa, (yKrbyvyjyhn n peBnsmoHe LaxToBe) oA

6eToHa knace C40/50, PV-II, XC4,XD3, XF4 m> 218.00( 37,200.00 8,109,600.00)
2/1.1.52.3.14 MpenasHe nnove, og 6etoHa C 25/30, XC2 m? 15.00| 25,200.00 378,000.00

04.05 PacnoHcka KOHCTpyKuuja MocTa oA
i npegHanperHyTor 6eToHa

2/1.1.52.3.15 MpedabpukoBaHu rmaBHN HOcauun of

npegHanperHyTor 6eToHa NOCTaBIbEH Ha ryMeHy

nno4y

BeToH: C60/60, ykrbyumBane cy npegHanperHyre s

HUTU 1 apmatype m 579.60| 80,000.00 46,368,000.00

YKYNMHO BETOHCKU PALIOBU:

100,707,594.48

2017-728-KOH-2/1-1.52.6



K 2

SACBRACAINI INSTITUT

CAOBPAKAJHU UHCTUTYT LU p.o.o.

HemamuHa 6/1V, 11000 Beorpan

MWOEJHU NMPOJEKAT

NPYrA: CYBOTULIA - APXXABHA NPAHULIA (Kene6uja)

KHUTA 2/1-1.52: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 180+969.60 npyre
km 0+423,98 ykpwTaja no

cao6pahajHuum
Bp.nos. Jen. uena
Bp. noa. TexH Ycn Jen. KOJ‘IVI“IVlIHa (;III/IH) Lle.Ha ('E“f'H)
No Item in Onuc pagosa mepe | Quantity Unit rate Price (Din)
’ Tech. Unit (Din)
Conditions A B A'B
2/1.1.52.4 05 PAOOBM O1 METAIA
Cge nosuuuje obyxsaTtajy nopes onvca nojeguHavyHux ctaeku u cnenehe 3ajegHuyke ycnose:
- Apmupadku pagosu he 6uT n3BegeHn y CBeMy Mo NPOjeKTy, CTaTUYKOM NpopayyHy u Baxehum
npasunHuumma. LieHe cagpxe cBe pafgHe onepauumje, yTpollke matepujana, nomohHu anar u ckene Koje
nponucyjy "HopmaTtueu u ctaHaapam paga y rpahesuHapctay-Bucokorpagha M'H 400", kao n octane
TPOLUKOBe W 3apagy npeayseha.
- ApMaTypy ouMcTuTK of phe v NprbaBLWTUHE, UCNIPaBUTK, UCEW, CaBUTU U YrpaguTy No AeTarbuMa
(apamMTypHUM HaLpTMMa) 1 CTaTUYKOM MPOopaYyHy.
- 3a kBanuTeT yrpahieHe apmatype oaroeapa nssohay pagosa.
- JeOQnHWYHa LieHa cappXy 1 NocTaBrbake NogmeTava of Yenuka,nnactvke unv 6etoHa 3a noctusame
npeaBvheHnX 3alTUTHUX CnojeBa U NPaBUITHON NonoXxaja apMaTtype Y KOHCTpyKumju. Cea nogeoHa reoxha
1 y3eHruje he 61TV YBPCTO Be3aHMW 3a rNaBHy apMaTypy Tako Aa He Moxe Aohu 40 NpoMeHe noroxaja
apmaType 3a BpeMe OeToHMpara KOHCTpYyKUuje.
- CtBapHo yrpaheHa konuymMHa apmaType cBUxX kBanuteta obpadvyHasa ce rno kg 6e3 063upa Ha cnoxeHocT
1 NpeYHVKe LIMMKK apMaType.
- O6payyH KonnymMHa U3BPLUMTM NpeMa TabnMyHUM TexXuHama apmaTtype v yxaau u gyxuHaMa u3
2/1.1.52.41 Habagka, unwhere, cevere, MallMHCKO CaBujare
M MOHTaXa apmaType npema nponucy, NpojekTy u
CTaTUYKMM AeTarbuma.
Mnaha ce no kg yrpaheHe apmatype.
Pebpacrta apmatypa B 5008 kg | 287,250.00 120.00 34,470,000.00|
| YKYMHO APMUPAYKU PALOBMU: 34,470,000.00]

2017-728-KOH-2/1-1.52.6



s CAOBPAhKAJHU UHCTUTYT UUN g.0.0.

i — HemamnuHa 6/IV. 11000 Beorpaa

MWOEJHU NMPOJEKAT
MPYTA: CYBOTULA - APXKABHA T'PAHULIA (Kene6uja)
KHUTA 2/1-1.52: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 180+969.60 npyre
km 0+423,98 ykpwTaja no

cao6pahajHmum
Bp.nos. Jen. uena
Bp. nos. TexH Ycn Jen. KOJ‘IVI“IV.IHa (gMH) Ll,elHa (;ule)
No Item in Onuc pagosa mepe | Quantity Unlt.rate Price (Din)
’ Tech. Unit (Din)
Conditions A B A'B
2/1.1.52.5 06 N30NATEPCKU PAOOBU

- CBM n3onartepcky pagosu Mopajy butn n3seaeHn negaHTHO U Ta4HO Npema 3axTeBrMma 13 NpojekTa,
npeppayyHa pagosa v geTarbuma.

- YnotpebrbeHn maTepujanu Mopajy ofarosapatu Baxehum craHgapavma n nponucruma, cHabaeseHu
aTecTumMa oBnawheHe ycTaHOBe, MPOBEPEHU Y YNOTPeOM, TpajHU KONMKO 1 oBjekaT Unv NpojeKToBaHN Tako
[a je wuxoBa 3ameHa moryha.

- CBe rpelLuKe Ha KOHCTPYKLMjU MOpajy ce Ha oAroBapajyhn HaumH OTKIIOHWUTU UM CaHMpaTy Npe noyetka
HaHoLLeHa 13omnaLlmoHor Matepujana.

- Y jeanHn4Hy UeHy je ypadyHaTta HabaBka cBor noTpebHor Mmatepujana, anata, TpaHCrnopT U uspaaa.

- [Mnaha ce 3a NOTNYHO roTOB NOCAa0 Mo m? ypaheHe usonaumje u/vnm sawtmre.

2/1.1.52.5.1 M3papa xuppousonauuje ropke nmnove u koHaona
Ha 6a3u MeTun MeTakpunarta, npckakwem nog
nputuckom. PagoBu no oBoj no3uumjn ce n3sope y
cKknagy ca TEXHUYKMM YCroBMMa U HopMaTuB/Ma 3a
OBy BpCTYy TMoOcroBa kao MW MO TexHomoruju

npoussohava.

Y ueHy cy y payyHaTu HabaBka MaTtepujana,

TPaHCMOPT U yrpagka. m? 1,727.00 4,150.00 7,167,050.00
2/1.1.52.5.2 M3papga xuppousonauvje of jegHOr  xnagHor

npemasa 6utynuTom W jegHor mnpemasa Bpyhum
6utymeHoMm GeTOHCKUX MoBpLIMHA Koje Cy Yy
KOHTAKTY Ca 3eMJbOM. m 2,276.00 1,200.00 2,731,200.00)
2/1.1.52.5.3 M3paga 3awtnte 6€TOHCKMX NOBPLUMHA 3aLUTUTHUM
xvapocpobHuM npemasom 3a 6GeToH, Ha 6asm
neHeTparta. [loBpwwnHe Mopajy 6UTKM nNpeTxoaHo
ounwheHe u cyse. [lpemasuBare nogpasymeBa
3aWTUTY UM UMMperHauvjy CBMX  BUOTBUMBUX
6GeTOHCKMX NOBpLUMHA MOCTa Koje Cy Y Aoaupy ca
aTMocepckum yTuuajuma. m 8,243.00 2,000.00 16,486,000.00
2/1.1.52.5.4 3awTnTHU npemas GeToHa Ha nellaykum crasama,
ctenenHnuama u  nogectuma, d=3-3.5 mm,
dopmupaHor oa 4 crnoja:enokcu  npajmep,
BOZOOTMOPHM CrOj Myp CMOJe, OCHOBHM Mpemas3s
nyp cmone(nonuypetaH) ca keapy neckom (0.5-1
mm) 1 3aBpLLUHM CNOj Nyp cMore. m 670.00 2,500.00 1,675,000.00

|| YKYMHO U3ONATEPCKU PALOBM: 28,059,250.00|

2017-728-KOH-2/1-1.52.6



SACBRACAINI INSTITUT

CAOBPAhKAJHU UHCTUTYT UUN g.0.0.

Hemarsuna 6/1V,

11000 Beorpan

MWOEJHU NMPOJEKAT

NPYrA: CYBOTULIA - APXXABHA NPAHULIA (Kene6uja)

KHUTA 2/1-1.52: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 180+969.60 npyre
km 0+423,98 ykpwTaja no
cao6pahajHmum

Bp. nos.
No.

Bp.nos.
TexH Ycn
Item in
Tech.
Conditions

Onuc pagosa

Jen.
mepe
Unit

KonununHa
Quantity

Jen. uena
(AvH)
Unit rate
(Din)

LieHa (auH)
Price (Din)

A

B

A'B

2/1.1.52.6

07

JIEXXUWTA U OAUNATAUUJE

BEARINGS AND EXPANSION JOINTS

2/1.1.52.6.1

M3papa v noctaBrbarke apMMpaHoO enacToMepHUX
nexwwra. lNMnaha ce no komagy nocTaBrbEHOT
nexwwra.

MoKpeTHa y CBMUM npaBLuMa

MonpeyYHo HenokpeTHa

KOM
KOM

6.00
6.00

45,000.00
85,000.00

270,000.00
510,000.00

2/1.1.52.6.3

ApMupaHe enacTomepHe AunaTaumoHe ChojHuLe ,
HabaBka 1 yrpagta npema npojekty

lMnaha ce no m' yrpaheHe avnatauuoHe cnojHuLe.
cpeha noMeparsa

20.00

100,000.00

2,000,000.00

YKYNHO NEXULUTA U AUNATALNJE:

2,780,000.00]

2/1.1.52.7

08

OCTAIIN PAOOBM

3a cBe nosuuuje HaBegeHNX pafoBa Baxu:

*y ueHy je ypauyHaTa HabaBka cBor notpeGHOr MaTepwjana, anarta, MexaHu3sauuje, TpaHcnopT, uspaga v
MOHTaa npema npojeKTy, a 3a KOMMIETHO 3aBPLUEH NOCao

2/1.1.52.7.1

CnueHuum of nueeHor reoxha C-6, Habaska u
yrpaata npema npojekty. lnaha ce no komagy
yrpaheHor cnmBHuka.(geo Npojekta ogBoaH-aBar-a)

KOM

4.00

50,000.00

200,000.00

2/1.1.52.7.2

IluBeHe LeBM 3a 04BOA BOAE M3 CIIMBHUKA
yKIby4yjyhu 1 cae npuuBpcHU npmoop.

Mnaha ce no m' yrpaheHe uesu. (aeo lNpojekta
0[BO/HaBaha)

80.00

2,700.00

216,000.00

2/1.1.52.7.3

M3papa n noctaereame orpage oa yYenuvka S 235
JRG1.

Y ueHy je ypavyHaTa HabaBka maTepujana, uspaaa,
TPaHCMOPT, MOHTaXa, aHTUKOPO3MoHa 3alUTuTa ca
[Ba OCHOBHa 1 [iBa 3aBpLUHa Npemasa NoKpUBHOM
60jom, a y cBemy npema npojekTy.

Mnaha ce no kg noctaBrbeHe orpaje.

-LieBHe 1 o npoduna

- BUCOKa Xn4aHa 3alluTUTHa orpaja

kg

kg

20,920.00

1,856.00

250.00

250.00

5,230,000.00

464,000.00

2/1.1.52.7.4

KonoBosHu 3acTop og acdant 6eToHa, ebrbuHe
7cm

1,191.00

1,600.00

1,905,600.00)

2/1.1.52.7.5

Yrpahusamne MNBL, ueBmn y newayke (peBn3noHe)
ctase 100mm.
Mnaha ce no m' yrpaheHux Lesu.

1,256.00

450.00

565,200.00

2/1.1.52.7.6

M3papga n 3aTBapawe cnojHuMua Ha 6GeToHy Ha
CTEMEHUWHOM  Jeny Ha  MecTuma  cnoja
OunataumMoHux LenuHa, crnojHuua Ha acdanTy y3
MBUYHAKE W BEHLE Ha MewadkuMm crasama u y3
OvnaTauuoHe cnpaBe TpajHO enacTUYHOM MacoM.
lMnaha ce no m' yrpaheHe cnojHuLe.

921.00

3,000.00

2,763,000.00

2/1.1.52.7.7

MBuuraum 6eToHckn nnm kameHn 18/24 cm.

419.00

2,600.00

1 ,089,400.00"

2017-728-KOH-2/1-1.52.6



SACBRACAINI IN

rrrrrr

CAOBPAKAJHU UHCTUTYT LU p.o.o.

HemamunHa 6/1V,

11000 Beorpan

MWOEJHU NMPOJEKAT

MNPYrA: CYBOTULIA - APXXABHA NPAHULIA (Kene6uja)

KHUTA 2/1-1.52: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 180+969.60 npyre
km 0+423,98 ykpwrtaja no

cao6pahajHuum
Bp.nos. Jen. uena
Ep. o3 TexH Ycn Jen. | KonununHa (aunH) LleHa (guH)
pNo ' Item in Onuc papoea mepe | Quantity Unit rate Price (Din)
’ Tech. Unit (Din)

Conditions A B A'B
21.152.7.8 WcnnTuBarse rotosor MocTa. nayLuanHo / lump sum 1,500,000.00
2/1.1.52.7.9 doTorpadcko CHUMaHe y TOKy u3rpaghe Mocta

p Y ToKy usrpan : naywano / lump sum 150,000.00]

2/1.1.52.7.10 M3papa v yrpafjmBarse nnoye ca rognHoM
nsrpagH-e mocra. naywanHo / lump sum 15,000.00|
|| YKYMHO OCTAMNM PALIOBM: 14,098,200.00
l 3BMPHA PEKAMUTYNALMJA [
2/1.1.52.1 02 N3BOHEHE HW LLUIUMOBA 58,996,381.20"
2/1.1.52.2 03 3EMI/bAHU PAIOBU 10,322,090.00"
2/1.1.52.3 04 BETOHCKU U APMUPAHOBETOHCKU PAJOBU 100,707,594.48"
2/1.1.52.4 05 PAOOBM OO METANA 34,470,000.00"
2/1.1.52.5 06 M3ONATEPCKU PAQOBU 28,059,250.00"
2/1.1.52.6 07 NEXVULUTA N DUNATALUUJE 2,780,000.00"
2/1.1.52.7 08 OCTAIIU PAOOBU 14,098,200.00"

YKYMHO (aunn): GRAND TOTAL (Din):

Beorpag, jyn 2020.
CpauyHao:

Mwunuua Pagosuh, gunn. nHx. rpaf).
nuueHua 6p.: 310 L283 12

OpQroBOpHW NPOjEKTaHT:

Mwnuua Pagosuh, gunn. uHx. rpaf.
nuueHua 6p.: 310 L283 12

2017-728-KOH-2/1-1.52.6

249,433,515.68|
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. CAOBPAKAJHU UHCTUTYT UUMN pa.o.0.
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(] | = HemarnHa 6/IV, 11000 Beorpag

2/1-1.52.7. TPAOUYHKA
OJOKYMEHTALIUJA
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NMOMPEYHM MPECEK CTYBA C4 / CROSS SECTION C4 NMOMPEYHU MPECEK CTYBA C10 - KAPAKTEPUCTVIKE MATEPUJATIA |
NMOMPEYHU MPECEK CTYBA C2 km 0+386.65 1:100 CROSS SECTION C10 Apamypa  Saummucno

9.40 km + . . [MpeTxoaHo HanperHy T Hocauu C 50/60 B500B 35
CROSS SECTION C2 i o o 0+519.75  1:100 KorioBoaHa Mrio4a v fonp. Hocauw C 40/50, XC4, XD1, XF2, PV-I B500B 35
km 0+340.25 1:100 ) : f— 9.40 VIBISHI BEHLW 1 MeLLIaYKe CTase C 40/50, XC4, XD3, XF4, PV-I B500B 25
< 13775 s Lo ] T!r 6 0 500 0 TeXVLLIHE pesie 1 KBaepH C 30/37, XC4, XD1, XF2, PV B500B 35
T 6.00 f === ' 13007 ﬂ?:g AbB cry6oBK C 30/37, XC4, XD1, XF2, PVA B500B 40
0 : 170§ = ) m L . 13379 25 AB MOTTIOPHN 3UA0BH C 30/37, XC4, XD1, XF2, PV-| B500B 40
+135.07 9 55 113494 S¥S = L § - 1136.16 ' ' I LLinnoBwm 1 HarnaeHe rpeae C 25/30, XC2, PV-II B500B 5.0
S | 5% < +134.79 - 1134, N < ‘ 2 2 r | [NpenasHa nro4a C 25/30, XC4 B500B 40
B J] 3 ~ S = = =S — | L ‘ ! . ) MpLuaB 6eToH C 12/15, X0 B500B
21 Wy 2 B | | 5 1 J 28
= z -Zi B0 Lﬁs 1.60 320 1,60 35{ 80 e > +131.68 H = K QUALITY OF MATERIALS
'Jj N °|1 38 cID 2 7 — ~
=R = —F | 113264 8.70 | +131.28 |
=Rt = — | 1.95 480 195 | Element Concrete Reinforcement
=% = = 04 | ot i / Concrete cover
8 = | i 7 ,
= 2 ™ =1179.93 — N Prestresed girders C 50/60 B500B 35
0 I |1 'li 80 %]— @ T 304 || L Carriage slab and lateral girders C 40/50, XC4, XD1, XF2, PV-Il B500B 35
. : ) | : _ | = Curb and side-walk C 40/50, XC4, XD3, XF4, PV-lI B500B 25
8.70 : | ‘; : : w Bearing beam and blocks C 30/37, XC4, XD1, XF2, PV-l B500B 35
39| | 1.60 3.20 1.60 | [[139] 2 | L Rc. columns C 30/37, XC4, XD1, XF2, PV-l B500B 40
< I : I Rec. supporting walls C 30/37, XC4, XD1, XF2, PV- B500B 40
5 91 - s Piles and pilecaps C 25/30,XC2, PV B500B 50
3 ot ' 17 Floating slab C 25130, XC4 B500B 40
112565 S — LS Lean concrete C 12/15, X0 B500B
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B ) B I_IPECEK /CROSS SECTlON 1 : 5 BOL‘IHM I-Ior” Eﬂ,/SlDE VIEW 1 : 15 ApPMUPaHNBETOHCKN ENEMEHT MO O3HAKOM 6poja@mo>+<e ce Han3MeHUYHO Npoayxutn Ha 2,00 M of, oce Kyka 3a HAHOMEHE COMMENTS

noausarbe, y jeAHOM Npeceky camo jefjaH apMUpaHobeToHCkM enemeHT! (Mpoayxetse og 40 um)/

Rebar no. @ shall be spliced 2,00 m from the axis of lifting hooks alternately, but only a single rebar per cross section! (Length of splicing:40 cm) 1. Yenuk 3a npeaHanpesarbe: HomuHankm npeumk 12,5 mm wunke 7 (Y1860 S7-12.5) 1. Strands: 12.5 mm nominal diameter 7 wire (Y1860 S7-12.5)
@ 2 kom/pcs @16 ; h =17.10 m Ap = 93 mmZ fo=1860N/MMZ; o0 1=1580 N/mm2 Ap =93 mm2; fy=1860N/mm?; fo0 1=1580 N/mm?
. 3a 1 koM. Hocauva: For 1 pcs g{rder:
1670+40cm npopyxetse/extension notpeGHo: 24 kom, 24x16,80  =403,20 m required: 24 pes, 24x16,80  =403,20 m
@ 2x8 =16 kowlpcs @8 ; h = 0.60 m A, 16.80 A, A, TexuHa:  403,20x0,785 =316,51 «r weight: 403,20x0.785 =316,51 kg
33 2.50 2.50 - 2 2. Initial prestressing: 1240 N/mm?
@ Cnorbt-a 3aBapea Mpexal 78 505 v @ 3aBapeHa Mpexa Ha pacroHy op/welded mesh length 15.75 m '\ 525 2. MoTpeGan HaroH npu Hanpesarby: 1240 N/mm P g
s out.e rees mesh. i 808 2x3 @16 v v 3 B16 3. lro oaroBapa cunm of 115 kN no enemenTy 3. Which is equivalent to 115 kN prestressing force.
= fw K1 K1 ki of |~ GBr=— @ 127 08/125 025 8.8 025 @ . 4
0 ! B 4. KeanuteT matepujana: 4. Quality of materials:
31.4 (yHyTpaLlHa Mepalinner dimension) ( : )8 28 2% 78 o —~— %2 28 BeToH: C50/60 Concrete: C50/60
! 1 | ‘ {3 " s . 5 ‘— 1 828 Apmartypa: B500B (B60.50) Reinforcement B5008B (B60.50)
T 1 1= 1 5~ — 7\ _ — T\ 5 _ — 11T L1 G Kyka 3a ansarbe: B240B (38.24) Lifting hook: B240B (B38.24)
s ~ | |_|_'|_|_|_|_|$_T__|__|__| _________ %i: ____________ __%__ _____________________:E__%i: ________________ 7(__%__% ____________________ ii: _________ |__|__|__f|_|"|"|_|_|T|__ 8 78 @ 3aBapeHa Mpexa: B500B (BHB55.50) Welded mesh: B500B (BHB55.50)
~ UL L L L L | | | | 9 / \ - bo / \ > | | | | U L L LR L L
11 11 ~
u o 7125 . 8x25=2.00 ¢ . / \ - %% 1 5. 3awmTHK cnoj 6eTona: 3.50 um 9. Concrete cover: 3.5 cm
< 13110 L I I I S —— I
o _ L © Q o o @ o | | | Ty L L | | $¢ | | / \ g 6. Yrub Hocaya npu 3aTesarby: 20,00 Mm 6. Camber values after prestressing: 20,00 mm
2x8+127=143 xom/pcs @8 ;h =0.90 m 8 < e - 3.9, ) 15] | 15| | 15] | | | | | HaKOH cTapocTv BeToHa oa 100 nana: 34 60 mm on the concrete age of 100 days: 34,60 mm
K3 o A A 7 7 / \ p ,ﬂ, lq ’
2 >
§ ; o)) ii U \) li 7. TexuHa Hocaua LYKUHe 16,80 m: 16.80x0,725 = 12,18 ToHa 7. Deadload of a single 16,80 m long girder: 16,80x0,725=12,18 tons
1]
% = A o %% %% 8. YopaaBatbe npoLieca ouBpluhaBatba HETOHA TEPMUYKOM W XEMU|CKOM 0OpafioM [A03BOSBEHO je 8. Acceleratiqn of concrete hardening by curing and admixtures is permitted according
= _{ % ‘f f_ WNCKHYYMBO Mpema ynycTBuMa npoussofjava 3a perynauujy ksanutera. to the quality system of the manufacturer
N 4 4 1 - L A
AT | | | |
@ ~ ULl L e 9. Ckuparbe onnare je [103B0HEHO HajMakbe 8 caTh HakoH BeToHNparba. 9. Partial stripping of formworks (of the web elements) may begin after at least
, C crorbiba Mpexal 197 B8/12.5 3aBapeHe y3eHruje/welded web mesh ‘310/08@ 5[ 10. Ucnutusarbe uspcTohie BeToHa Ha NpUTUCAK BPLUMTI Npe NyluTatba 3aTe3He cine, Ha CBaKoj _ _
outer web C 808 : : B | 101125 5,10 15,10 [5/10 |5 Apyroj npobHoj koLkn of 6 npobHUx enemeHata. MpeocTane 3 NpobHe KkoLke UcnuTaT! HakoH 28 10. Testing of concrete strength shall be carried out on every second test cube
525 126 x 12.5 = 15.75 C) 55 [laHa HeleCTPYKTUBHUM MeToaama. M3BpLIMTY UCTIMTUBAHE Ha N0jaBy NyKOTUHA. of 6 samples per batch bgfore releasing the prestress force. On the remaining
: /\/ /\/ : 3 test cubes non-destructive, then fracture tests shall be done on the concrete
525 @ 3aBapeHa mpexa pacrnoHa/welded mesh length 15.75 m 525 11. Mpu HaHoWetY cure 3aTe3atba, YBpcTona DeTOHa Ha MpUTUCaK HajMake Mopa Aa age of 28 days.
' \/ \/ \/ ' uaHocH fup = 36,10 N/MM2 (MpoBHa Kowyka Aumensuje 15 um)
. Before releasing the prestressing force characteristic strength of concrete shall be
11. Bef leasing th tressing f haracteristic strength of te shall b
A, 16.80 A, A, 12. Yrpafetn Hocay Mopa noceaosath EK - pabpudin cepTucmkaT o KOHTPONM NPOU3BOAHE. atleast focp = 36,10 N/mm?. (Referenced on a 15cm concrete cube test.)
2x12=24 vomlpcs @8 h=120m A _ A I'I PECEK /C ROSS SECT'ON 1 . 1 5 1408 12. The built-in girders shall possess EC Production Quality Assurance Certificate.
51 115 )
5
(10) 6216; h=12.00m 15 '
| 6.00 6.00 |
: e @10
1700mm 4yeoHa nnoya/bearing plate (100-3);h=800mm 127 28/12.5 <:> —@ 2216 <:> 2016 10 4216 10 yeoa nnovalbearing plate (100-3);n=800mm 1 OOmr_n
2 @8 ' (C%GHVIHH Hocaua/ (C%GHVIHH Hocaua/
S mid span mid span
s D S S s~ S O v 7 e { N
5 oo el Ly F it it i+ = o=
E(@10) P61 G14010) 5 N Hannsss ii ii T ii ,
c 2 % | o%e o3e 3G3 G G3 G G3 oo o2 - 0 G G G3 G G4, o8 e%e | of
o 5 o 3 [ 9! o/ o 7/ 1 ® 7 ® 7 1 T T 11§11 1
~§ S + ~ = 20 763 he3 63 G G3 | ] | ] - | | G3 & G G @it v urre
? 2 \ [ T : T 1T 1 1 ‘ T 1 1 [ 11 : T
< o 1 £
X < 210125 ?10/28 o ~ ji ji ji . 2x4 28
= 38 pe2 caqpe) G2l | J|c2]] Wehmesn T | ;
3 2 e 1 9e 5|10]s)10]5)10]7.5, | 21428 ® g10]s]10 s/ 105
& & 4010 - - 126 x 12.5 = 15.75 T
2 @ - 52.5 52.5
& S Ha oba kpaja Hocaya/ S A, .
@ @ on both ends of grider 3.5 I 3.5 505 @ 3aBapeHa Mpexa Ha pacnoHy oa/welded mesh length 15.75 m 525
: \/ \/ \/ :
(@8) pG2 G2428) 16.80
\/ 4%
2 @ 8 kom/pcs @8 ; h =17.10 m
17
1670+40cm npogyxere/extension
081125 ApMUPaAHMBETOHCKN HOCaY O3HaKe @ MOXe ce Buno rae NpoayxuTu, anu camo
@10) bG1  G14010) - - y jeaHom npeceky ceaka Tpeha wunka (MNpoayxere og 40 cm)./
- Rebar nr. 4 may be extended anywhere, but only one in three rebar per cross
o 3aBapeHe Mpe)Kelwelded meSh 1 25 section! Length of extention: 40 cm
—1 (G) j. YaeHruje/web mesh (keanwTet/quality: BHB 55.50) (K)j. Cnorbtba Mpexa/outer mesh
< < - (aumeHauje/dimensions mm)
o 3a 1 koM. Hocada "G" MpexacTa y3eHruja
= |3 |= 80 3 314 93 Y
— - %5 (0 %5 f 1 o do. | ® | o B 500 B (B 60 ?Q)Ha e BHB500B*(BHB50.50) SLDHe S
—f JHREA] Lk A = y - OsHakal koM. | @ OykvHa BHB500B (BHB55.50)
[ [ [ mm m ¢ 8 ¢ 10 O 16 O 25 K(@®10) | G(®10)
o S T S B T T 1 12 | 16 | 2.0 25.20 L1 LLi, £ L
S IR O O A N ) N o 2] 26 | 10 2.10 54.60 G1 | 4 | 10 3100 12,40
(I I (I I T 3] 16 8 060 960 G2 4 8 3100 12,40
. 1T T T T T (I (L B [ 4| 143 F) 0190 12é 70 G3 22 10 2050 4510
) 4x9.5=38 b6 3331%335?"1”30”???ias%%ama rocHa - aEpiEare I A o & @25 oen25 -1 D 5 143 8 1,50 214,50 YKynHa aykuHa m 12,40 57,50
: : : R L L < T - ~ 6l 8 | 8 1710 136.80 CreldiHa TexHa kg/m 0,395 0617
50 welded bearing plate at both ends of grider - anchored with (I (R (| (I I (I | Lyl I ] : - T ® " 490 3548
reinforcement steel ( 100-3 ) ; h = 800 mm S S (S (R L N — e e (e T 7] 2 25 2,10 4,20 exuHa no g . ;
- . . 8| 24 8 1,20 28,80 TexuHa no KBammreTy kg 490 3548 "
' 9] 2 | 16 17,10 34,20 —-— . Mianua e
L . . : ] TexwvHa 1 koM. "G" 3aBepeHe Mmpexe: k 40,38 K. Payosuh [,
= ' ' 0] 6 | 16 | 12,00 72,00 L : s PSR i
— — : : K| 53 8 15,75 "K"- 3aBapeHa mpexa ® 8; 15,75m ayxuHa/3,000=~5,3 kom. 53 CHEI—M(DM KAI—'.MJA APMATYPE
— : : G[ 6,0 | 8/10 15,75 |"G"-3aBapeHa Mpexa ® 8 ® 10; 15,75m ayxvHa/2,625=~6,0 koM. 6,0 "K" MpexacTa y3eHrunja
— t t YKynHa gy:kuHa: 518,40 54 60 131,40 4.20 53 6,0 YKynHa QyxHa
— 1 8 " " CreuuduyHa TexuHa kg/m 0,395 0617 1,578 3,853 10,47 40,38
— e - - : : : : - : O3 .| P BHB500B (BHB55.50
NEFEHOA/LEGEND : —_ s |8 : : TejuHa npema & kg 204,77 33,69 207,35 16,18 5497 | 24228 HaKa_roM Ayiatria ¢( . )
L -1 e . . = TeXwuHa no KBanuTeTy: kg 462 297 Ll Ll
- g | L KN z Vona e kg 59 2 T5 5 w0 725
O apwmartypalreinforcement . T Q218 ' ' ol :
— nl " " 3 <= YKynHa gyxvHa m 26,50
— & @@ . : 3 Q 3anpemuHcka TexuHa kg/m 0,395
@ «abnosu 3a npeaHanpesare/stressing cable — 1 X x| : : Llrl) 3anpemuHa no ¢ kg 10,47
. xR . N ox 3anpemuHa no KBanuTeTy kg 10,47 03
2x8+127 =143 xom/pcs. @8 ; h=1.50 m s . ' ' x| ¥ nn .
@ P + MecTo yrpagte kabna 3a npeaHanpesatse/ @ 2x2010 — — — — — ' : N @ Texvira 1 kom. "K” saBepete mMpexe: kg 10,47 02
installation point of stressing cable — - -
z g ~ T KinE 01
2%2 08 —_ : : STEEL SPECIFICATION STEEL SPECIFICATION Bpoj/Number | [aTym / Date Onmc / Description
@ —— — —— ' ] ] 1 pcs. Grider "G" marked web mesh PeBu3noHu 6nok: / Revision block:
— 4 78 _| _ Total length Total length —
2 vomlpes @25 h =210 m B + himis Mark | pcs. | ® | Length B 500 B (B 60.50) BHB500B*(BHB50.50) Mark | pcs. | @ Length BHB500B (BHB55.50 Ny CAOBPAhAJHU UHCTUTYT LU, p.o.0.
P ’ — : : P g ) _
8 . . CaBVIjaI-be/ mm m o8 ® 10 o 16 @ 25 K(®10) G (®10) mm mm o8 @ 10 SAOBRAGAJNI INSTITUT |NSTITUTE OF TRANSPORTAT'ON ClP |td
21 @ 208 = = bending 1] 12 16 210 2520 G1 2 10 3100 12.40 HemanuHa 6; 11000 Beorpag; Cpbuja ) o
3 S o3 22 310/12.5 0125 pomania apwarypal : : 2| 26 10 2,10 54,60 G2 4 8 3100 12.40 Ten: 011/3618-134; ®akc: 011/3618-324; web site: www.sicip.co.rs
10 b3 200 | 3127 sx127 1200 @ additional reinforcement T 1 3 i 11463 2 g’gg 12;36% G3 | 22 | 10 2050 4510 OpranusaumoHa jeannnua: KOHCTPYKUMJE /Organization unit: STRUCTURE DEPARTMENT
THa apmaTypa Ha Kpajesuma Hocaya/ —4} |‘|— ’ ’ Total length m 12,40 57,50 OAroBOPHM NPOjeKTaHT: VHBecTuTOp NpojekTa: / Investor:
2050 AodaTtHa apMatypa Ha Kpajesuma Hocada 5 143 8 150 21450 - : ; aner- = "WHOPACTPYKTYPA XENE3HULEE CPEUJE " A}
& g additional reinforcement on both ends of grider ol 8 3 1710 136.80 Specific weigth kg/m 0,395 0,617 Responsible designer. : % 1" INFRASTRUCTURE RAILWAYS OF SERBIA" JSC
(S 60 { 1&)0[ ‘60 7 ; : Weight by ® kg 4,90 35,48 Mwnuua Pagosuh, aunn. rpal). uHX. WH; — Hovenetia S0V, Esorpan,| Naanina s 1Y, alaace
S 3 A H— f 2 25 2,10 4,20 Weight by quality kg 490 3548 nuuenua 6poj:/ license No.: 310 L283 12 i J,\,",,H'V,m, i,:or' ahesuHapcTBa, caoGpahaja 1 UHGPACTPYKTYpe
) ) 70 CI'IOJ'baITIJH:VI 06MM/ 140 140 8 24 8 1’20 28‘80 VVe ht f 1 ,.G,, k Id d h k 40 38 Hemar_bm-lpa 22-2’:5; _11000 I-?eorpz’u:\; Cpguja] pacTRyITYR
H OUter C|rCUmference 100 9 2 16 1 711 0 34120 [g 2 pCS- Lollhan s dines] ! g : Capa,ElHVILl.VI:/ Associates: x::)isstl::.o‘;vg:r;zgr’j:;.tgi:r\::;sranspon and Infrastructure
m 107 107 10( 6 16 12,00 72,00 STEEL SPECIFICATION I &Y Ner';'naptjifia 22-26 Street; 11000 Belgrade; Serbia
710 < K53 | 8 1575 "K" marked welded mesh ® 8: 15.75m length/3,000=~5.3 pcs 53 "K' marked wb mesh —7 / T A S TS —
=4 o8 N o™ G[ 6,0 | 8/10 1575 |"G"marked welded mesh ® 8 ® 10; 15,75m lenght/2,625=~60 pcs 6,0 a4 MOLEPHUIALIMIA KENESHUUKE NPYTE
318 T — e SiE T R = = Total length /o “hl S Ay R
237 ™ @10) G1p 461 (@10)  —F o b L ® engm. _ ; 3 2 p ’ ’ Mark | pcs. P Length BHB500B (BHB55.50) - BELGRADE - SUBGTICA - STATE BORDER (KELEBIJA) RAILWAY LINE
. . Specific weight: kg/m 0,395 0617 1,578 3,853 10,47 40,38 SECTION : NOVI SAD - SUBOTICA - STATE BORDER (KELEBIJA)
o8 a2b 4G ~| © 314  yHyTpawmm obum/inner circumference mm mm P 8 - i
(@8) G2p q62(08) | & Weight by ® kg 204,77 33,69 207,35 16,18 54,97 | 242,28 Zoltan Teit Reo npojexTa:/ Part of Design:
= : . Kt | 4 8 3500 14,00 oltan leiler
(@8) G2p 4G2(28) 3§ 55 204 55 Weight by quality: kg 462 297 K2 ’ NPOJEKAT MOCTOBA
o) oibderon H Total weight kg 759 25 8 500 12,50 HAHBSI?(SI-IIE?\IKOHFABKRIYIDQEO;QGQ,60
o P p Total length m 26,50
8 @QS——F_'—I Specific weight ka/m 0395 YHyTpallra koHTpona: / Internal control: OVERPASS AT KM 180+969,60
. ’ Hapa NasnoBuh, aunn. rpaf). nHx. - T .
Weight by © kg 10,47 Liptex:/ Drawing: Pasmepa:
- - Scale:
; ; Weight by quality kg 10,47 InasHu npojekTaHT: / Chief designer: 90-16.80 NNAH MPOU3BOAKE MOCTHE IPEE 15 115
S yryTpauen cbminner clreumierence Weight of 1 pcs. "K" mark welded mesh: kg 10,47 Munax Jenkuh, aunn. rpaf). uHx. (77| " DETAILED DRAWING of 90-16.80 PR GIRDER 1:25
' . ’ PykoBoaunal, opraHu3aumoHe jeguHuue: ®as3a npojekra: lnatym:/date;] Liptex 6p./Drawing No.:
Manager of organization unit: W Design phase:
Ibum-aHa MuiikoBuh, aunn. rpah. uHX uon/pPD | 12.2018.| 2017-728-KOH-2/1-1.52.7.3




B - B MNOMPEYHW MNMPECEK/CROSS SECTION 1:5

@ 2 x8=16 kom/pcs @8 ;h=0.60 m

BOYHW MOTTEL/SIDE VIEW 1:15

@ 2 kom/pcs @16 ; h =23.10 m

Rebar no.

ApMUpaHUBETOHLKM ENEMEHT nof, 03HakoM 6poja
jenaH apmupaHobeToHckn enemeHT! (npoayxerse of 40 um)/
@shall be spliced 2,00 m from the axis of lifting hooks alternately, but only a single rebar per cross section! (Length of splicing:40 cm)

MOXe Ce Hau3MeHUYHO npofyxuTi Ha 2,00 M 04 OCe Kyka 3a Noau3arbe, y jelHOM Npeceky camo

HANOMEHE:

1. Yenuk 3a npe[Hanpe3sare: HOMUHANHK npeyruk 12,5 Mm wunke 7 (Y1860 S7-12.5)
Ap = 93 MmZ; fo=1860N/MM2; fro 1=1580 N/mm?
3a 1 koM. Hocauva:

COMMENTS:

. Strands: 12.5 mm nominal diameter 7 wire (Y1860 S7-12.5)

Ap =93 mm2 f=1860N/mm?2; fpo 1,=1580 N/mm?

For 1 pcs girder:

notpebHo: 31 kom, 31x22,80 =706,80 m required: 31 pcs, 31x22,80 =706,80 m
33 2270+40cm npogyxetrbe/extension TEXUHA: 706,80x0,785 =554 84 kr weight: 706,80x0.785 = 554,84 kg
Ccnosbhha 3aBapeHa Mpexal @8
- @outer welded mesh - /\/ /\/ /\/ 2. MotpebaH HamnoH npu Hanpesaty: 1240 N/mm?2 2. Initial prestressing: 1240 N/mm?
o o ° o 3.50 A, A, 3.50 L . :
oK1 K1 K1 Ki ® 6 @ 3BAPEHA MPEXA Ha pacrioky opfwelded mesh length 21.75 m 55 3. LLito oarosapa cunv o 115 kN no enemenTy 3. Which is equivalent to 115 kN prestressing force.
31.4 (yHyTpawtba mepalinner dimension) - 3 016 /\/ /\/ 23 D16 : 4. Qually of materi
C 828 X X 4. KBanuTeT matepujana: - Quality of materials:
I I 10 @ 4<1 1o 08125 : ) 956 7 —(8 28 : ) 036 @ beToH: C50/60 Concrete: C50/60
878 B ApmaTypa: B500B (B60.50) Reinforcement B500B (B60.50)
@— 2X2 &8 9 w | / 0 2X2 &8 808 KyKa 3a u3ambe: B240B (3824) Lifting hook: B240B (83824)
1 11 . {1 % {1 4 {4 . 4@ 3aBapeHa Mpexa: B500B (BHB55.50) Welded mesh: B500B (BHB55.50)
= - 441l |=-F-—————— — — — — === — = —_————————————f— = —— S (RS . W RN ——— — S U W ) S -
o ~ l l l l l l l l _1- | | | %% v %% 7[ >\ i% | | | | 1-_ l l l l l l l l 8 ®8 @ 5 38UJTV|THV| CﬂO- 6 - 3 50 5 Concrete cover: 3 5 cm
S I E 1 3! 7 \ - 53 / \ y T 11 |FITrgme : Ll al ‘ E
N
n - 7125 Bx25=200 1. - ¢ 1 ing:
= 137010 - ! a ! 6. Yrub Hocaua npu 3aTesatby: 40,00 mm 6. Camber values after prestressing: 40,00 mm
g @ 0 I I I I | | I | I | I I ;; I I / \ i} ? HakoH ctapocTu 6eToHa of 100 gaHa: 68,50 Mm on the concrete age of 100 days: 68,50 mm
8 ‘% ‘8 > 350 151 15] | 15 L | | | ii / \ {i i _ )
2 5 S . . . . / \ 7. TexuHa Hocaua ayxuHe 22,80 m: 22,80x0,725 = 16,50 ToHa 7. Dead load of a single 22,80 m long girder: 22,80 x 0,725 = 16,50 tons
o
? ‘ X ll U \) 1l } 8. Ybp3aBare npoueca ouspluihaBata HeToHa TEPMUYKOM W XeMUjcKoM 0OpaaoM 103BOSbEHO je 8. Acceleratiqn of concrete hardening by curing and admixtures is permitted according
( : e 5 A & & % UCKHYYMBO NpeMa ynyTCcBUMa nponseohaua 3a perynauujy kKsanuTeta. to the quality system of the manufacturer
>
128 N °’ . :
or CNorbHba Mpexa/ 1!y T FRddAEREEFAA— = — — — — — — — — — — — = —{ f— ——————————————————————————————————————————— 9. Cknparbe onnate je J03BOHEHO HajMatbe 8 caTi HakoH OETOHMpakba. 9. Partial stripping of formworks (of the web elements) may begin after at least
7 outer web P 8 hours of concreting.
T\ @ e e 10. UcnuTuBatbe uBpcTohe GETOHA Ha MpUTUCAK BPLUMTY MPE MyLUTamba 3aTe3He CUITe, Ha CBakoj ‘ .
52 3aBapeHe y3eHruje/welded web mesh @10/28 Apyroj npoBHoj kouku oa 6 npobHux enemenata. Mpeoctane 3 NpobHe koLKe UCUTATK HaKoH 28 10. Testing of concrete strength shall be _carned out on every second test cub_e_
1 175 @8/12.5 B @ [laHa He[lecTPyKTMBHUM MeToAama. /3BpLIMTI UCUTUBaK-€ Ha NOojaBy NYKOTUHA. of 6 samples per batch before releasing the prestress force. On the remaining
e 38 e 0 | @10/112.5 3 test cubes non-destructive, then fracture tests shall be done on the concrete
12 H ﬂ 12 174x12.5=21.75 505 11. Tpy HaHolLetby cune 3aTesarba, YBpcToha BETOHa Ha NpUTUCaK HajMatbe Mopa f1a age of 28 days.
fwelded mesh lenath 21.75 '\ nsHocu fup = 36,10 N/mMm2 (npobHa kolka aumeHauje 15 Lm)
52.5 A, @ SaBapeHa Mpexa Ha pacriory opywelded mesh 1engin £1.7o m A, 52.5 11. Before releasing the prestressing force characteristic strength of concrete shall be
12. Yrpahenn Hocau mopa nocenosatit EK - habpuuku cepTudMKaT 0 KOHTPOMN NPOUSBO/IHE . atleast fokp = 36,10 N/mm2. (Referenced on a 15cm concrete cube test.)
‘ /\/ 2280 \/ \/ 12. The built-in girders shall possess EC Production Quality Assurance Certificate.
0 2x12=24kom/pcs @8;h=120m
51 5 A - A MNPECEK/CROSS SECTION 1:15 1408
5
6 #16; h=12.00m 15 !
2 ) 6.00 6.00 I
S , @10
g 100mm  veoa nnovabearing plate (100-3)h=800mm 175 @8/12.5 <:> —@ 2216 2016 4 316 yeoHa nnova/bearing plate (100-3);n=800mm 100mm
3 28 @ ! i
E S0 ko1 614010) ') _@ ) (n?%egg:r?)mcaq g;%egg:ﬁ)l-locaq iy
~ =2 e e e e e e e e e e e e e e e e e e e = = = = R EE E T A e s . e e e e e e e e e e e e e e e = = = = = == o
N g - | L1 | Ril Rii it N N | 808
< g . == 1 1 - 1 .
S 3 o P P PP A < B R 15 — ¥ —= 1§ R R R Y U P P
p? 5 @610/12'5 \‘ ! [ C@2 82 i 17 o7 o7 3! ° OO ¢ 2 - ”Eﬁ
% gf; (@8) pG2 G2428) c2||, d|e2 3aBapeHe y3eHruje/welded web mesh @10/28 ~ f: : : 51 : 51 : 2G3 G3 LGy G3 G3 1] | ] - | | G3 G3 G3 G G3Q : 21 - : 12
S 2 e ' 1e ~ | L - || 24w
3 2 (3). 0w AL o N L S ¢ S N T | s — (®
% 3 Ha 0ba kpaja Hocadal 35 35 = T |_ﬁ - e ==
@ on both ends of grider : I : 5ﬂ|, 10 4|,54|, 10 4|,54|, 10 4|]_5 2x4 @8 @ 7,5L 10 L5 L 10 L5 L 10 L5
174x12.5=21.75 T
(@8) pG2  G248) 525 A, A, A, 525
- 525 @ 3aBapeHa Mpexa Ha pacnoHy og/welded mesh length 21.75 m 505
> - A 2 v |
17 A 22.80/\/ A,
8 kom/pcs @8 ;h=23.10m
(@10) pG1  G14210) =
2270+40cm npopyxetbefextension ApM1paHNGETOHCKM HOcaY 03HaKe @Mome ce 6Uno rae NpopyXUTH, an Camo Y je[HOM Mpeceky
o csaka Tpeha wunka (Mpogyxerse og 40 cm)./
J . Rebar nr. 4 may be extended anywhere, but only one in three rebar per cross section! Length of
3aBapeHe mpexe/welded mesh 1:25 R A d y 9
0 0 - . . . : -
= 2 . (G) |. YaeHrujelweb mesh (eanuTer/quality: BHB 55.50) (K)j. Cnorbtba Mpexalouter mesh
" w0 & (aumeHauje/dimensions mm)
Sl | |F ©3 (k) 2 or-
= = 22X @10 ; h = 2050 25x §h=500
; é) X CrNneynenKALMNJA APMATYPE CrNednoKALUNJA APMATYPE
i 985 80 985 B s B 3a 1 koM. Hocaua "G" MpexacTa y3eHruja
© T 1 YKynHa OyxuHa YKyrHa Oy:KuHa
| [ I I [ I O3Haka| koM. ) OVKMHA B 500 B (B 60.50) BHB500B*(BHB50.50) Oanakal db. ) [yxuHa BHB500B (BHB55.50)
S . ——1—4—:—4'— ———————— —lt—:—Jl——lt—— —:—JlrJlr—:— mm m P8 ® 10 ® 16 P 36 K(@10) | G(@10) — mm D8 ® 10
nt R E T —— e oo | L A
. . . e I 1Trr 1 ’ ’ G2 | 4 | 8 3100 12,40
50 welded bearing plate at both _end_s of grider - anchored with SN 1 I I - B T - 3| 16 8 0,60 9,60 G3 55 10 2050 4510
reinforcement steel ( 100-3 ) ; h = 800 mm 9 K2 25 @8/12.5 S 2] 191 o 090 17190
JEN (I (O (I (R (I (N (I ~ N (I (I ~ 51191 3 1‘50 286’50 YKynHa QyxuHa m 12,40 57,50
| | I |yl || S ’ CreumnduyHa TeXmHa kg/m 0,395 0,617
Trrrr - 1rrrr T T R 184,80 et i 490 | 3548
— . . ; 2 Mininya
\ ' ‘ ' 8 22 7 3: ?gg 2880 10 TexuHa No KBarnureTy kg 490 35,48 ;:::;;‘,:3“11 L
| — : \ : 9| 2 16 23;,1 0 ’ 4620 TexuHa 1 koM. "G" 3aBepeHe Mpexe: ki 40,38
‘ T Ll W s | is | 1309 72,00 CMELNOUKALIMIA APMATYPE
— : : K| 73 8 21,75 "K" 3aBapeHa mpexxa P 8; 21,75m gyxxuHa/3,000=~5,9 kom. 73 nen ;
. | K" mpexacTa y3eHruja
NEFEHOA/LEGEND : ‘ — a : G[ 83 | 810 2175 |"G"saBapeHa mpexa ® 8 ® 10; 21,75m ay»uHa/2 625=~6,8 KoM. 8,3 P y J
‘ — . : YkynHa gy’ 681,60 54,60 143,40 510 73 8.3 ST ]
: — S |8 - : CreuundrdHa TexmHa kg/m 0,395 0,617 1578 7.990 10,47 40,38 Ostiaka] kom. | @ Ayxuta BHB500B (BHBS55.50)
O apmarypalreinforcement \ . - MIRE K , TexutHa npema ® kg 269,23 33,69 226,29 40,75 7591 | 33458 il Liilil o8
| s ol = | = T ' S TexwHa no KBanureTy: kg 570 41 410 K1 4 8 3500 14,00
[ :: 8 2| x : : & YkynHa TexuHa: kg 980 K2 | 25 8 500 12,50
@ «kabrosu 3a npefHanpesarbe/stressing cable ‘ — 1 N RS RS : | : S n YKynHa aykiHa m 26,50
@ ‘ — é’ P = : ) : 1= g 3anpemMuHcka TexuHa kg/m 0,395
2x8+175=191 kom/pcs @8 ; h=1.50 m - T x| o | | . " 3anpemuHa no ®© kg 1047
' + MecTo yrpaate kabna 3a npegHanpesarse/ — < f f B > 03
installation point of stressing cable ‘ — N @@ A : ol B 3anpemuHa no kBarmreTy kg 10,47
43 ) ‘ T a . s TexvHa 1 koM. "K' 3aBepete Mpexe: kg 10,47 02
@ x2@10 — — — — — x . @
T T : T 01
| - \
[ T K STEEL SPECIFICATION STEEL SPECIFICATION Bpoj/Number | Oatym / Date Onwuc / Description
@ 2xom/ocs @ 36 - h = 2.55 @ - — 1 ‘ 1 pes. grider G” marked web mesh PeBun3noHun 6n0ok: / Revision block:
kom/pcs :h=255m \ T ' ' Total length Total length
— 408 ) = Mark | pcs. P length B 500 B (B 60. 50) BHB500B*(BHBS0.50) Mark| pcs. [0} Length BHB500B (BHB55.50) CAOBPA-ﬁAJHM MHCTMTyT LIV"-I’ A.0.0.
| - \ p g :
25 — - : : mm m ® 8 ® 10 ® 16 ® 36 K(@®10) | G (®10) — filn o8 ® 10 INSTITUTE OF TRANSPORTATION CIP ltd
3 ‘ B » 08 ] | 1 12 | 16 | 2,10 25,20 G 7 T 10 3100 1240 Hematbua 6; 11000 Beorpaa; Cp6uja
© ; N ; \ ) @ SoaTa apuaTypal 1 | gaBgJaH:e/ 2] 26 | 10 2,10 54,60 G2 | 4 8 3100 1240 ) Ten: 011/3618-134; ®axkc: 011/3618-324; web site: www.sicip.co.rs
f f endin ! L .
> @22 @10/12.5 210125 @ additional reinforcement | | , d 2 11961 g ggg 1579‘1680 G3| 22 | 10 2050 4510 OpraHu3auyoHa jeauhmnua: KOHCTPYKLMJE /Organization unit: STRUCTURE DEPARTMENT
& ° 200 | 3x127 3x127 | 200 I % 3 2 1 Total lenght m 1240 5750 OAroBopHW NpojeKTanT: HBECTUTOp NpojeKTa: / Investor:
2§ nonatHa apMarypa Ha kpajesuma Hocaua/ —+4 a °/ 191 | 8 1,50 286,50 Specific weight ka/m | 0,395 0617 Responsible designer: o THOPACTPYATYPAMENESHIE CPEUIE | ADL
= iti i i 6| 8 8 23,10 184,80 - - “ i
N 17 additional reinforcement on both ends of grider { { ) s Weight by ® kg 4,90 3548 Mwnuua Pagosuh, aunn. rpal). uHX. W — npo-eHK?fTETs pelgv:_eorgag [ Nemanjina Street 6V, Belgrade
60 # ’IOO 7 60 ; 224 386 ?vgg 28 80 511 0 V\/e{ght by qua"ty kg 4190 35:48 nnueHua 6p0J/ license No.: 310 L283 12 ’ i jMV|H'm:'rapc'r;/o r'paf)eEMHapC'rBa, caoGpaf.Iaja " MHGPacTpyKType|
9 crorsauio oo 140 140 o 2 | 16 | 23.10 ' 4620 Weight of 1 pes. "G" mark welded me 40,38 | et TP CooM
~ > 1+ outer circumference TR I T =00 STEEL SPECIFICATION Capanrun: | Associates: Netmanyina 225 Streets 11006 Batpades Soria
m 107 100 107 2 e 2 AR web site: www.mgsi.goil.rs '
v“—f—f—»“ Kl 73 8 21,75 K" marked welded mesh @ 8; 21,75m length/3,000=~59 pcs. 73 "K" marked wb mesh /’ / / Objekar: /Structure:
B 2 610 g K1 Ki G| 83 [ 810 ] 21,75 [G" marked welded mesh ®8 ® 10; 21,75m length/2,625=~6,8 pcs 8,3 Tolalienoth /S < BEOTRAL . CYSOTHLIA - RPKABHA rPAHMUA (KENESHIA)
/ L - -
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