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(] | = HematsuHa 6/IV, 11000 Beorpag

2/1-1.9.3. PELLEKE O OAPEHPUBAKY OArOBOPHOTI MPOJEKTAHTA

Ha ocHoBy unaHa 128 3akoHa o nnaHupamwy 1 usrpagmwu ("Cnyxbenun rnacHuk PC", 6p. 72/09,
81/09 - ncnpaska, 64/10 - YC, 24/11, 121/12, 42/13 - YC, 50/2013 - YC, 98/2013 - YC, 132/14,
145/14, 83/2018, 31/2019 n 37/2019 -gp.3akoH) n oapendu MNpaBunHMka O cagpXMHU, HAYNHY U
NOCTYNKY n3page v HaunHy BpLUEHa KOHTPOIie TeXHUYKE AOKYMEeHTauumje npema Krnacu n HaMeHu
objekaTa ("Cnyx6enn rmacHuk PC" 6p 73/2019) kao:

OATOBOPHUMNPOJEKTAHT

3a un3pagy 2/1-1.9 lNpojekat HapBoxwaka Ha km 89+315,15, koju je meo MOM - WUpejHor
npojekta MoaepHusaumja, pekoHCTpyKUuMja 1 muarpaghwa npyre beorpag - CyboTtuua gpkaBHa
rpaHuua (Kenebwuja), aeonumua npyre Hosu Capg - Cybotuua - gpkasHa rpaHuua (Kenebwuja), y
Hosom Capy, Kucauy, CtenaHoBuheBy, 3majeBy, Bpbacy, JloBheHuy, Manu Whowy, Baukoj
Tononu, XXegHuky, Haymosuhery n Cy6otuum, K.O. Hoeu Cag |, K.O. Hoeu Cag IV, K.O. Kucau,
K.O. PymeHka, K.O. CtenaHosuheBo, K.O. YeHej, K.O. bayko [obpo lNMomse, K.O. Bpbac, K.O.
Bpb6ac - rpag, K.O. 3majeBo, K.O. Kyuypa, K.O. JlosheHau, K.O. Manu Uhow, K.O. ®ekeTtuh, K.O.
bauka Tonona, K.O. bayka Tonona - Npaa, K.O. Manu beorpaga, K.O. bukoso, K.O. Jowun 'pag,
K.O. XXegHuk, K.O. Hoeu Npag, K.O. Nanwuh, K.O. Ctapu 'pag, ogpehyije ce:

Byne Puctuh, gunn.nnHx. rpaf). 310 N0O95 14

MpojekTaHT: CAOBPARAJHN MHCTUTYT UWNIM a.0.0.,
Beorpag HemawumHa 6/1V

351-02-02009/2017-07

OproBopHo nuue/3actynHuk: "'eHepanHu aupektop: MunyTtun UrksatoBuh, gunn.nHX.

MNoTtnwuc:
—ER, 7 B
Bpoj TexHn4ke 2017 - 728
OOKYMeHTaumje:
MecTo n patym: Beorpag, maj 2020.rog.
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L5 CAOBPAKRAJHU UHCTUTYT UUN p.o.o
(] | = HematsuHa 6/IV, 11000 Beorpag

2/1-1.9.4. U3JABA OIrOBOPHOI NMPOJEKTAHTA NMPOJEKTA

OproBopHu npojektaHT npojekta 2/1-1.9 MNpojekat HaaBoxHwaka Ha km 89+315,15, koju je geo
nOMn - WpejHor npojekta MopoepHusauuja, pekoHCTpyKumMja v unarpagwa npyre beorpapg -
Cyb6oTtuua gpxasHa rpaHuua (Kenebwja), geonnua npyre Hoeu Cap - Cybotuua - gpkaBHa
rpaHuua (Kenebwuja), y Hosom Capgy, Kucady, CtenaHosuheBy, 3majeBy, Bpbacy, JloBheHuy,
Mann Uhowy, Baukoj Tononwn, XXegHuky, Haymosuhesy u Cy6otuum, K.O. Hosu Cag |, K.O.
Hoeu Capg IV, K.O. Kucay, K.O. PymeHka, K.O. CtenaHoBuheBo, K.O. YeHej, K.O. bayko [Jobpo
MNorbe, K.O. Bpbac, K.O. Bpbac - rpag, K.O. 3majeBo, K.O. Kyuypa, K.O. JlosheHau, K.O. Manu
Nhow, K.O. ®eketnh, K.O. bayka Tonona, K.O. bayka Tonona - Npag, K.O. Manu beorpag, K.O.
bukoso, K.O. Jown Npag, K.O. XKegHuk, K.O. Hoeu Npag, K.O. MNanwuh, K.O. Ctapu 'pag

Byne Puctunh, gunn.nux. rpafh)

M3JABJbYJEM

1. na je npojekat nspaheH y cknagy ca 3akoHOM O NaHupaky U n3rpagHun, Nponucuma, ctTaHgapguma
1 HopMaTmBMMa 13 obnacTtu narpagke objekara n npaBunMma CTpyke;

2.[a je npojekat y cBeMy y Cknagy ca HauMHuma 3a obesbehene ncnywera OCHOBHUX 3axTeBa 3a
objekaTt nponucaHnx enabopatuma u ctygunjama

OprosopHu npojektaHt NOM: Byne Puctuh, gunn.unx. rpan
Bpoj nuueHue: 310 NO95 14

Motnuc: / ‘/)I};,&"ETT“T i

Bpoj TexHn4Ke [OKyMeHTauuje: 2017 - 728

MecTto 1 gatym: beorpag, maj 2020.roa.
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i:'p HemarunHa 6/IV, 11000 Beorpag

2/1-1.9.5 TEKCTYAITHA
OJOKYMEHTALIUJA
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2/1-1.9.5.1 TexHU4YKn onuc
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"3 CAOBPARAJHU UHCTUTYT UUN p.o.0
HemanuHa 6/MB, 11000 Beorpaa

TEXHUYKU U3BELUTAJ

MOEJHUN NMPOJEKAT HAOABOXHAKA HA km. 89+315.15

1.yBO[

Ha HoBoj Tpacu aBokonoceyHe npyre Hosu Cag - Cy6otmua (Mahapcka rpaHuua), NpojekToBaHoj 3a
Op3unHy og 200 km/X, ymecTo noctojeher nyTHOr npenasa y HMBOY, NPOjeKTOBaH je HOBU APYMCKU

HaZBOXHaK Ha cTaumoHaxu npyre km 89+315.15, gecHor kosnoceka.

OcHoBe 3a NpojeKkToBak-€ Cy:
o [lpojekTHn 3agaTak
e [lopaum o xerbe3Huum
e [logauu o nyteBuma
e [eoTexHunukn enabopar

e OcTanu peneBaHTHU NPOjEKTM

YKpLuTare AeCHOr Kofnoceka npyre n HaaBoXHaka je Ha cTaunoHaxu kM. 89+315.15,

Mog yrnom of, 87.87°.

2. AMCNO3NLUNJA

[ncnosnumMoHo je KOHCTPYKLMja HaBOXH-aKa peLleHa Kao KOHTMHyarHa pamMoBCKa KOHCTpyKuumja
npeko neT nosba pacnoHa 17.10+3x23.20+17.10 m ca KpyToM Be30oM Hag cTybosuma LI3 n L4, n
NOAYXHO MOKPETHUM NexuTuma Ha ctybosuma L2, LIS n Ha kpajibum cTyboBrMa. YKynHa ayxunHa
KOHCTpYKLUMje ropker cTpoja naHocu 105.70 M. MNonpeyHun npecek MoOcCTa je jeANHCTBEeHa
KOHCTpYKUMja, cacTaBrbeHa of AeceT MOHTaXXHMUX Hocada Koju Cy NMoBe3aHU ca KONTOBO3HOM M104YOM.
Cpenmu cTyboBn oMoryhaBsajy ocnakwane KOHCTPYKLUje ropHer CTpoja Npeko apMmMpaHoBeTOHCKUX
purnu. LnpuHa KOHCTpyKUmje je AeduHncaHa npema ycBojeHoM caobpahajHomM npoduny n nsHocu
9.40 m. CaobpahajHu npodun Ha MOCTY YMHE: KONoBO3 WnpuHe 6.0 M, 3awTuTHe orpage 2x0.5 m,
obocTpaHe newayke ctase 2x0.75 M 1 nBnyHM BeHum 2x0.25 M. Ha geny HagBoXxhaka npemoluhyje

ce npyra Kojy YvMHe Ba koroceka Ha MefycoGHO ynpaBHOM pacTojamy og 4.75 M.

Kota N'MLU-a Ha mecTy ykpLwiTaHja nyTa un npyre nsHocu +83.88 m, a kota [IK-a +90.98 m. Huseneta
nyTa ca NnoAayXHuM nagom of 6% Ha 48m o MecTa ykpLuTaka nyTa v npyre, npenasu y KpyxHy
KPUBUHY

pagujyca Pe=800m.
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"3 CAOBPARAJHU UHCTUTYT UUN p.o.0
HemanuHa 6/MB, 11000 Beorpaa

BepTtukanHa kpuBuHa ce npekvaa Ha cnegehux 48m y cynpoTHOM npasuy, rae npenasu y nogyxHu
nag of 6%. MNMonpeyHn nag KoroBo3a Ha MOCTY je jegHocTpaH U n3Hocu 2.50%, oK je naj newaykmx
cTasa 4%, 3a obe cTpaHe. agoBu Cy Ka CNMBHMLMMA KOju CY NOCTaBIbEHN Y3 3aLUTUTHY Orpagy ca
jenHe ctpaHe mocta. OgBoAH-aBare Nrnoye ce BpLUN CMBHULMMA Ca LEBHUM HacTaBLMMa 3a

oaBohere BoJe BaH 30He MOCTa.

3. KOHCTPYKLUWUJA U U3BOHEHE

C 0631pom Ha yCBOjeHO KOHCTPYKTUBHO peLlere MOCTa, rophsn CTPOj MOCTa ce cacToju of aecet
NPEeTXOAHO HanperHyTux MOHTaXHMX Hocada M-npeceka, BucnHe 90 um 1 apmmpaHobeToHcke
KonoBo3He nnoye aebrbnHe 20 UM, NnBeHe Ha nuuy mecta. LvpuHa konoBo3sHe nnoye je 8.70m.
MoHTaxHn Hoca4n ce nssoae og 6etoHa LI40/50, knace nanoxeHoctn XU4, XO1, XP2 ca
pebpactom apmatypom B500-b n yenukom 3a npeTxogHo Hanpesawe Y1860 C7-9.3. KonoBosHa
nnoya ce n3soau og 6etona L|35/45, knace nanoxeHoctn XU4, X3, X®4, ca pebpactom apmatypom
B500-b.

lMpeko 6eToHCKe NoYe, NoCTaBba Ce Xugpousonaumja y NyHOj LMPUHN KONOBO3HE NIToYe, a Npeko
e ce No BeToHMpamy NeLadkmx ctasa u MOHTaXe 3aWTUTHMX Orpaga, nocTasrba 3acTop of acdanT
OeToHa y ABa cnoja, ykynHe gebromHe 7 um. BeTOH nelaykmnx ctasa je Be3aH 3a KOJTOBO3HY Miiovy
npeko 6GOYHO UCNYLUTEHMX aHKepa, Tako Aa Ce He peMeTn KOHTUHYUTET Xxugpousonauuje nnoye. Y
cTasama ce Hanase O0TBOopu npenBufeHn 3a cMeLuTaj MHCTanaumja u umajy napanet gebromHe 35 um
pagu Holwewa YenuyHe orpage 3a newadke crtase. [logaTtHa 3awTuUTHa orpaja ce noctasiba camo 'y
pacnoHuMmMa koju npemowhyjy npyry. MNpeko newayknx crasa nocrasiba ce 3acTop y Bugy xabajyher

BOOOHENPOMNYCHOr ,,aHTU-cKng" crioja aebrouHe 4 mMm.

Ha newayknm ctazama mn cnojy KOHCTpyKUKja 1 Kpajiux cTyboBa npeasuheHe cy gunataumnoHe
crnpaBe ca KanaumMteTom nomepara +54.3 mMm. KOHCTpyKLMje ropHer CTpoja ce ocrnakakby Ha KpajHe
cty6ose LI2 n LI5 n Ha aBa nexuwTa ca MakCMMarHum, BepTUKanHMM KanaunuteTom HOCUBOCTHM 04,
4358 kH. Besa rnmaBHor Hocaya u cpefwunx ctybosa L3 u LI4 je kpyTa, ca BepTUKanHOM NOAY>KHOM
apmMaTypoM UMEH3MOHMCAHOM Aa NpUXBaTu 1 NpeHece XOpU3oHTarnHe yTuuaje ca Hocehe

KOHCTpyKUMje.

Kpajisum cTyboBM MOCTa ce cacToje of NexuwHnx rpega aumensunja 80-109/100 um, ayxmHe 8.70 m.
KoHTakT ca Tnom y Hacuvny je npeko YyeoHor 3aunga aebromnHe 70 um. Y ropwem geny YeoHor 3vga
npeasuheH je 3y6 3a ocnawane npenasHe nnove gebrouHe 20 UM, a y NyHoj LWMPUHK KONOBO3a.

KpvnHu 3angoBu, ceaku oebromHe
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50 uym cy nsBeneHn ca 6ovHe cTpaHe Kpajiux cTyboBa, ca KOH30STHUM HocaveMm Koju he HocuTn
newayvku Tpotoap usHag. 3uma kpajhwer ctyba uma gebrouHy og 100 um. OcrnoHavka rpega npeHocm
CBe yTuuaje Ha ocam wunosa npevHnka @ 900 MM Koju cy NO3MUMOHMPaHU y ABa pefa, Ha

mehycobHoM pacTtojamy of 2.7 M.

CrtyboBu ce cacToje og ABe apMmmpaHobeToHCke purne nonpeyvHor npeceka 160/80 um, pasnmuntmx
ayxunHa. OcnoHavka rpega ayxuHe 7.10 M 1 gumeH3uja nonpeyHor npeceka 100/120 um ce
noctaerba Ha ctybose LI2 n L3 kako 61 Hocuna ropkwun CTPoj KOHCTPYKUMje npeko nexajesa. Ctyb6osu
Ce ocrnakakby Ha ocam wunosa npedHunka @900mm. Ctybosu n purne cy og 6etoHa L|30/37, knace

nanoxeHoctn XU4, XA1, X$2, apmuparHu pedbpactom apmaTtypom 5500-b.

W3a kpajiumx ctyboBa hopmupajy ce LWbyHYaHU KNMHOBKU o4 Ao6po rpaHynmMcaHor WwibyHKa, mogyna

ctuwirbmnsoctu og 40 Mla.

4. CTATUYKKU NMPOPAYYH

CraTtnyku npopadyH je cnpoBeaeH kopuwhewem nporpamMckor naketa ,Martxuag 15" passujeHor og,
ctpaHe komnanuje ,MTU NHu.”, BoctoH, CAl n nporpamckor naketa ,Axuc BM 13" passujeHor og

cTtpaHe komnanuje ,MHTepUAL Kot.“, ByaumnewTa, Mahapcka.

Pagun npopayyHa KOHCTpyKUMje rophser CTpoja, HaaBOXHak je TpeTupaH Kao TPOAMMEH3NOHASHN
MoZern cacTaBIibeH Of MMaBHOr HOCaya ca KOfIOBO3HOM MI04MOM, OCITIOHAYKUX rpefa, purne v wumnosa.
Besa namehy rmaBHor Hoca4da n ctyboBa je 3rnobHa. Besa nameny ropter cTpoja KoHCTpyKUMje n
Kpajiux cTyboBa je n3spLieHa nomohy YBOpoBa Ha fexajeBuma, AOK Cy Be3e ca Cpedrum KpyTe Yy
mogeny. LLnnosu cy KpyTo Be3aHW Ha HMBOY HarnaBHUX rpega. HbrMxoBo nomepamse je cnpevyeHo
nomohy enacTM4YHUX CNOjHULA Y XOPU3OHTaNu, ca KpyTowhy cpadyHaToM Ha OCHOBY FreOTEXHUYKMX

TEeCTOBaA.

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

naejHn npojekat MNPL| rpeaa ropwer cTpoja.

Y crtatnykom npopadyHy ypaheHa je aHanmsa ontepehewa no saxehum Eypouoge ctaHgapguma.
WaejHum npojekTom pasmoTpeHa cy cnegeha ontepehemna:

e ConcrtBeHa TeXMHa MOHTaXHUX Hocava <[J11>;

e TEXMHa KONOBO3He nnoyve <[J12>;

e JofaTtHo cTanHo ontepehewe <AJ13> (enemeHTU neLwavkmx crasa, 3alTUTHUX orpaga,

orpaja newadkux ctasa, xugpousonauuja, 3actopa o acnxant 6eToHa...);

2017-728-KOH-2/1-1.9.5.1
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SAOBRACAJINI INSTITUT

HemanuHa 6/MB, 11000 Beorpaa

NMPETX0OHO Hanpe3ame;
CKynrbame 1 Tevewe 6eToHa;

YTuuaj ckynrbara 6eToHCKke KOHCTYKLUMje ogpehneH je npema ctaHgapay ,EH 1992-1-1".

CpadyHaTa gunataumja ckynrbaka KOHCTpyKUuje roprer cTpoja je 0.16%o.

caobpahajHo onTepehere je ycBojeHo npema ,EH 1991-2 Tpaddumu noagc oH 6pugrec”,
Mornasree 4.
BeTtukanHa onpepeheta:

- wema ontepehera JIM1 — aBoOCOBUHCKO onTepehene

- KOpWcHO onTepehere Ha Neladvkum ctasama, qe=5.0 kH/m?
XopusoHTanHa ontepehemsa:

- cune Kovea 1 NnokpeTara Bo3a — Aenyjy y paBHM ropwe nesmue acanTHoOr 3actopa,

y NOAY>XHOM MpasLy MOCTa;

- aKTuBHO onTepehere Tna Ha Kpajike CcTyboBE;

- KopucHo onTepehene Ha obanoyTepau;
TemnepaTypHu yTmuaju;
MpopauyH onTepehena ycnen Aejctea Temnepatype je ypaheH npema ctaHgapay ,EH 1991-
1-5 Txepman autnoHc”. Oncer Temnepatype y ocu wrtana je ATH.uoH=27°L} n ATH.exn=27°L,
nopj npetnoctaskom Aa je TO=10°L} noyeTHa TemnepaTypa. Kao pesynrart, Bapujauunja
Temnepatype o = 37°L| je yseTa ToKOM npopadyHa rexajesa v gunataumoHuxX CnojHuLa;
KoMnoHeHTe TeMnepaTypHuX pasnuka ce 3aHemapujy TokoM hbase naejHor npojekta jep he ce
oHe nsoctasuTn y YJ1C npopayyHuma Ha ocHosy ,EH 1990”, 36or huxoBe nctogobHocTM ca
caobpahajHum ontepeherem.
npopayyH ontepehera BeTPOM je ypaheH y cknaay ca ctaHgapaom ,,EH 1991-1-4 WuHa
aUTUOHC”.
PasmaTpaHa cy fgejctBa BeTpa Ha MOCT ¥ X, Y 1 3 npaBsuy, ca n 6e3 caobpahajHor

ontepehema.

Opa vHumpeTanHux ontepehena naejHMM NpojekTom cy obyxesaheHe:

censMun4ke cune y cknagy ca ctaHgapguma ,EH 1998-1 1 1998-2".

Mpema kapTu cenammnykor xasapga Cpbuje 3a MakcumanHo XOpn3oHTanHo ybp3sare Ha Ty
Tuna A, ca BepoBaTHOhOM npeBasunaxera o 10% y nepuogy oa 50 roguHa, 3a noBpaTHU
nepvog of 475 roanHa, n3paxeHo y jeguHulama rpasutaumoHor yopsarwa, npegMeTHN MoCT

cnaga y 3oHy cemamuyHocTty 0.05r.

CraTtnyku npopadvyH rnaBHOr Hocada CnpoBedEH je Y CKagy ca YCBOjeHOM TEXHOMNOrnjoM nssonema

pagoBa. Y npBoj hasn, MOHTaXXHM HOCaYM NpUXBaTajy yTuuaje CONnCTBEHE TEXMHE, TEXNHE

KOJIOBO3HE MrioYe 1 NPeTXo4HOr Hanpesaksa. Y Apyroj dasun, HakoH 6eToHMpaHa NonpeYHnx Hocada

1 KOJTOBO3HE Mnjio4e Tj. KOHTUHYUpaHa KOHCprKLI,I/Ije, rnmaBHM HOCau I'IOCTaje KOHTUHYalTHU HOCa4 Ha

2017-728-KOH-2/1-1.9.5.1
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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

LpTexX gncnosuumje.

C 063upom Ha npopadyHaTo onTepeherwe o HaABOXHaKa N pe3ynTtaTte re0TEXHUYKUX UCTpaXnBara
NCNNaHMpaHo je Aa TeMerby KOHCTpyKumje byay Ha wunosuma. LLnnosn @900 v HarnasHe rpefe ca
pebpactom apmatypom B500-b cy nnaHupaHe 3a kpajie 1 cpegte ctyboBe. Temerou cy uspaheHu

oa 6etoHa L125/30, knace nanoxeHocTtn XL2.

MakcumanHa HomuHanHa cuna y wuny npeyHyka @900 nsHocu 1869 kH Ha kpajwum ctybosBuma, u
2492 kH Ha cpeagrumm cTyb60BMMa, LITO je Makbe Of KanaumMteTa HOCMBOCTM LUMMOBa NO cTaHgapay
,EH 1997-1 n EH 1997-2".

6. ISBBOHBEHE PAJOBA

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

Marpagwa mocta obyxsaTa cnegehe pagose:

- NpUNpeMHe pagose,

- n3pagy npojekTa pyLiera 1 yknawane noctojehmnx objekata Ha npegMeTHOj fokaumjn,

- reogeTcko obenexaBare TepeHa,

- nobujare WMNoBa 3a cpeme 1 Kkpajibe cTyboBe MOCTa,

- n3pagy ctyboBa 1 OCrOHaYKMX rpefa Ha KpajiuMm cTyboBMMa, O4HOCHO MMpRn Ha CpeaHuM
ctyboBuMma,

- n3pagy npunasHmx obanoyTepaa,

- npedhabpukaunjy Hocava,

- n3pagy NpMBPEMEHMX NEXNLLTa 3a NOCTaBfbakbe MOHTaXHMX HOCaua,

- NO3NLMOHMpPake NpedabpurkoBaHMX Hocaya,

- 6eToOHMpar€e KONMOBO3HE NIToYe U3Ha4 MOHTaXHUX HOCa4a,

- Xnapousonawmjy KoroBo3He Mnrove,

- u3pagy enemeHata caobpahajHor npocuna,
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- XMapowusonauujy neLuavkmx crasa,

- 66TOHVIpaH:e newavykmnx cta3a n MOHTUpaHw€e 3allTUTHUX orpaaa,

- U3pagy AunaTauMoHMX CrojHULA Haf KpajibuMm cTyboBrMa,

- yrpagwy MHcTanauuja,

- NIPON3BOAHY, MOHTaXy N aHTUKOPO3UBHY 3alUTUTY Oorpafe 3a newladyke crase,

- n3pagy 3actopa og acdant 6eToHa,
- NocTaBIbake CUrHanuaauuje,

- npobHO onTepeherwe MocTa.

7. OMNWTE HAMNOMEHE

KAPAKTEPUCTUKE MATEPUJANA:

Pebpacta apmatypa b 5006

[MpojekToBaHe knace 6eToHa:
[MpeTxoaHO HanNperHyT Hocaun
KonoBoaHa nno4va v nonp. Hoca4yn
MBWYHKM BEHUM K Neluayke cTase
JlexxuwHe rpege n kBagepu

AbB cTybosu

AB nNoTnopHu 3Maosu

LLlInnoBu n HarnaeHe rpeae
lMpenasHa nnova

MpLaB 6eToH

/)CB 7% .

L} 50/60

L} 40/50, XL4, XO1, X2, MB-II
L 40/50, XLi4, X3, X®4, MB-II

L} 30/37, XLi4, XO1, X®2, MB-I
L} 30/37, XL4, XO1, X2, MB-|

L} 30/37, XL4, XO1, X2, MB-I
L} 25/30, XLI2, MB-Il
L 25/30, XL|4

Ll 12/15, X0

OaroBopHU NPOjEKTaHT:

P. Pucrah
AN
2\ 310 NO9S 14 /2

I

Byne Puctuh, gunn. unx. rpan.

nuueHua 6p.: 310 HO95 14
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CTATUYKU NMPOPAYYH OAOKEI CTPOJA CAOBPARAJHULE
NMPOJEKTOBAHE MOCTOBA

HAOBOXHAK Ha km 89+315.15

1. YHOCHU NOAALIN

1.1. TEOMETPUJCKHM NOOALIA

1.2. YNOTPEBJbEHU CTAHOAPAU

1.3. MATEPUJANN, NOMNMPEYHU NPECELIN

1.4. TEOTEXHUYKU NOOALIN

1.5. CO®TBEP METOAE KOHAYHUX EJIEMEHATA - AXIS VM

2. ONTEPEREWLA U AEJCTBA

2.1. CTAIIHO ONTEPEThEHWE

2.1.1. CONCTBEHA TEXVUHA OOKEI CTPOJA CAOBPARAJHULIE
2.1.2. CONCTBEHA TEXUHA TOPHEI CTPOJA CAOBPARAJHULIE
2.1.3. CONCTBEHA TEXUHA KPUITHUX 3UOOBA

2.1.4. ONTEPEREHA O1 HACUIMNA, NPUTUCAK 3EMJbE

2.2. HEXEJbEHA ONTEPEREHKA

2.2.1. CAOBPATKRAJHO ONTEPEREHE

2.2.2. NEJCTBO BETPA

2.2.3. TEMMNEPATYPHA OEJCTBA

2.2.4. CIPEYEHO CKYIUbAHKE

2.2.5. CEMSMUYKA OEJCTBA

2.3. KOMBMHOBAHO ONTEPEREHE

3. MPOPAYYH NOTNOPHE KOHCTPYKLUWUJE - ONMOPLA

3.1. TEOMETPUJCKU NOOALIN
3.2. MPOPAYYH LLAUIMOBA
3.3. MIPOPAYYH HATNMABHUX TPEQA LUMMOBA

4. NPOPAYYH CTYBOBA CA NOKPETHUM OCJIOHLUUMA

4.1. TEOMETPUJCKK NOOALIN

4.2. NPOPAYYH LLUUMOBA

4.3. MPOPAYYH HAIMMABHUX N'PELA LLUUMOBA
4.4. TIPOPAYYH CTYBOBA

5. MPOPAYYH CTYBOBA CA HENOKPETHUM OCJIOHUUMA

5.1. TEOMETPUJCKW NOOALN

5.2. MPOPAYYH LLAUIMOBA

5.3. MIPOPAYYH HATNMABHUX TPEQA LUUMOBA
5.4. NPOPAYYH CTYBOBA

6. MPOPAYYH OCJTIOHAUA, AUNATALMOHUX PASAENTHULIA
7. NIPOPAYYH HOCUBOCTU LLUNTMOBA
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1. YHOCHUW NOOALU
1.1. TEOMETPUJCKE KAPAKTEPUCTUKE

OcnoHayku yrrnosu (°) 90
Ly>xuHa KoHCTpyKkumje (m) 104.8
Pacnoku (m) 1710 23.20] 23.20[ 23.20] 17.10
Oyxuna M6 rpega (M) 16.80( 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 6 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
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Apmatypa (EN 10080) Ngi= 115 B500B(B60.50)
KapakTtepuctmniHa £ = 600 N
BpeaHOCT 4BpcToha npu stk = T,
3aTesary apmarype: mm 5007 /
"""" =
KapakTtepuctmniHa N H
f, o) = 500-—— i
BPEAHOCT rpaHuue s.y 2 1
pasBnaver-a apmarype: mm H
|
MpopauyHcka BpeaHOCT £ = 435 N H
rpaHvUe pasenavewa: s.yd ™ T, : :
mm -0.1 0 0.1
MpopayyHcka BpuegHoCT
MoZayrna enacTu4HOCTU E = 200 kN BpenHocT HanoHa 3a rpaHuuy
yernvka 3a apmaTtypy: s T, pasBraveta:
mm
KapakTtepuctmniHa Y I fs.yd
BPEHOCT AunaraLve — 18.0-% / esy = esy =0.22-%
P I Esuk = 18.0:% — 5007 Eg
apMaType 3a NpeTxogHo
Hanpesane Mnpu Makc. . B
onTepehemy: Koe(p”'.'M.JeHT ky =080
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
MpeyHrK Wwrna n Moayn enacTU4HOCTU: Ep = 31500MPa Dp = 0.90m
OsHaka Oe6muHa| [OdybuHa \' ® c qc Mv
cnoja uscs (m) (m) (kN/m 3) (°) (kPa) (MPa) (MPa)
Q1al-pr CL, SM 1,5 1,5 20 19 17 1,2 4,5
Q1al-pr CL, SM 2 3,5 20 19 17 2,5 4,5
Q1al-p,pr SM 1,3 4,8 19 31 0 2,5 3,8
Q1al-p,pr SM 2,5 7,3 19 34 0 7 10,5
Q1al-p SM, SP 3,1 10,4 19 35 0 11 16,5
Q1al-p SM, SP 2,6 13 19 41 0 31 46,5
Q1al-p SM, SP 17 30 19 38 0 18,5 27,8

I'IpoceqHa BPEeOHOCT orpaHn4yeHor moayrna enactund-

HOCTW Tna 1U3Hag KapakTepuCcTU4HUX mnosa:

Mv.op’

v.top = +-5"MP4

MpeTnocTtaBsbeH NoacoHoB
KoedMUMjeHT:

WN3payyHaTa BpegHOCT Mogyna
cMULaHa Tna M3Hag KapakTepUCTUYHUX
LumMnoBa:

(1 - 2'“est)

G, ...=M . = 2.57-MPa
top v.top'y. (1 _ Uest)
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lMpoBepa HocuBOCTM LLIMMOBA:

Kput. ULS QP Mpeynuk [OyxuHa| bBp. [HocusocT
onTtepehewe | onTepehene wuna wuna |wwunosa| nexaja
C1 2463 1315 D 90 10,18 8 3023
Cc2 1543 868 D 90 9,04 8 2855
C3 1869 924 D 90 9,06 8 2855
C4 1869 924 D 90 9,06 8 2855
C5 1541 866 D 90 9,28 8 2896
C6 2492 1330 D 90 10,11 8 3023

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

Hanpesare: | (Ha ocHoBy cneranwa 1% npeyvHuka wmna)
8
3 7 Gtop ’ 100-R¢ 4
CtOp = 4.20-Gt0p'(1 + Z'Uestj . E kV = D—
p p
kN kN
Clop = 35X 100 k= (345 10° 32x10° 32 10° 32x 10° 32x 10° 3.4 10°) XN
2 m
m

KputnyHa ayxuHa nsboyaBamwa LWIMNOBa:
(npnbnwuxHo) ca

kN oS

Cayg = 10000 — 5 l
2 3 P

d L EEE
3a }"35 o,
g [H \ -

L c %
0
0 20 40 60 80 W0 110
g —

I'IpOLl,eH:eHM yrao Tpeka Hacuna u Kerne: d)t = 3(0°

KoedwmumjeHTM nacuBHOr nputucka tna (kerne):
m; = 0.00-° my, = 30.00-° v = —60.00-°

Kyp=060 Ky, =045 Kop=-070 Ky, =045

KoedmumjeHT akTUBHOT NnpuTMUCKa Tna (ucnyHe):
m; = 60.00-° my, = 60.00-° v = 0.00-°

Kpa=033  Kg,=033 Kg o= 115 Ky,a=033



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 1 apMarypoM ce 3aHeMapyje.
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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:

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

2~nprc«l

8 kN
_ prc.e Spre
Bcrossgirder = (hcrossgirder.avg + hprc + td.avg)'bcrossgirder'’Yrc - 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 2515 1067)-kN

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

tpbp Yy = 15—

Epavement = m

TexxrHa newavke cTase:

“Vre + bge'hg e Ve = 13.9—

Zsidewalk.] = (bl - bs.e)'(tp + 15cm m

kN

Esidewalk.r = (bf B bS-e>'(tp " 15Cm)"\frc *+ 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 := €pavement * 8sidewalk.] * Esidewalk.r * 8other.l * &other.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)“(1
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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):
8.60 4.70
Dbackfill = 370 )] fcov.abut = | , 20 )] |tcov.pier = 1'10’11
Ecov.backfill = V¢ Dbackfill Ecov.abut = Vt'tcov.abut Ecov.pier = Yt lcov.pier
163.40 \ kN 89.30 |\ kN kN
8cov.backfill = 165.30 _2 Zcov.abut — 91.20 —2 8cov.pier = 20.90'—2
' m ’ m m

MpuTucak seMsbULLITa HA NOTMOPHM 3UA;

b 54.5) kN n 73.1) kN
Pa = Mpackfil Ky.a Ve = | o E Pp = Boackfill Ky p ¥t =1{ ., 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 }) = 643-kN

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 = 31GPa| hy min = min(hbackﬁﬂ) = 8.60m

|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 = hb.min — gt 0.90- tas =1042-m

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

nornopa:
deq.2 = 20.3-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 == 10.0
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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) = 1.15.—1\2]
m
k

q'p(hyef) = O.78~—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) = S'O'k;N

[lejecTBO BeTpa ca caobpahajem: ( P = 0.60 )
Fy= wO.w'dtot.b'qp<href)'Cfx.b<btot’dtot.b) = 3'9'%
Tpeba fa ce orpaHM4nHU Ha
dtot.b'q'p(href)'cfx.b(btot’dtot.b) = 4'4'%\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 = 9'8'%\]

[ejecTBO BeTpa ca caobpahajem: ( P = 0.60 )
Fy= wO.W'btot'qp(href)'sz = 5'9'%

Tpeba fa ce orpaHuyn Ha

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

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) = 19.39-mm 0.50- Ly 0 ( ATy gxp + 10°C) = 19.39-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
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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 0
cycle-track loads) ') | Pedestrian+eycle-track loads 1040 0.40 0
grlb (Single axle) 0 0,75 0
Traffic loads | gr2 (Horizontal forces) 0 0 0
gr3 (Pedestrian loads) 0 0,40 0
ard (LM4 - Crowd loading)) 0 - 0
ard (LM3 — Special vehicles)) 0 - 0
Wind forces Fip
" . S 0,6 0,2 0
- Persistent design situations
- 0.8 - 0
- Execution
# 1.0 - -
Fy '
Thermal actions [ 06 0,6 0,5
Snow loads (s, ; (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 @i, oy, &, and fp 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 i1

2 5_;‘?(}._;‘@#.} "+T'?’P1}'T+"?’Q.lg_)k.llT+T' Z?Q.z‘WO.;‘Q&j
=1 =3
Ceunsmuka

Z Gkrjn+|rPl|+|l‘4EdH+rl ZVIE_iQkTi

Jz1

izl

KapakTepuctniHo

Y G "HP O " Xy, 0k

=) i1
YecTo

Z G!“-_j l|+!lP "+"U/l_1£)k_1 !l+l| ZU/?__Ile

izl i>1

KBa3n-ctanHo

Z Gﬁ'_j npn prgn Zw{lig)k.i

jz1 i>1

KombuHauuje ontepehetra:

—] —|CTAJIHA OIITEPEREIbA

—| —] CEU3BMHUKA
—] o| TS

—| <] UDL

—| —|TOIIJIOTA
—| —|CKYIIJbAILE

o| —| BETAP (Fwk)

~| =| BETAP (Fw*)

—] —| KOUELE/YBP3AIE

—| —|TPAHCBEP3AJIHO
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Cnyu4ajeBu ontepehemsa:

I'pyna Tun 0 . 5 AnutuB

1 JCTAJIHA OINITEPEREKHA |CramHo 0,850 1
2 | CEU3MUKA Ceunsmuka

3 [TS TIpoMeH®. 1,350 [ 0,750 [ 0,750 0 0
4 |UDL ITpomeHsb. 1,350 0,400 0,400 0 0
5 JTOIIVIOTA ITpomenss. 1,500 0 0,600 0 0
6 |CKVYIIJbABE ITpomeHsb. 1,000 1,000 1,000 r 1,000 0
7 |BETAP (Fwk) ITpomeHb. 1,500 0,600 0,200 0 0
8 |BETAP (Fw*) ITpomeHb. 1,500 1,000 1,000 0 0
9 |KOUYEWE/YBP3ABE ITpomenss. 1,350 0,750 0,750 0 0
10 [ TPAHCBEP3AJIHO TpoMeHJb. 1,350 [ 0,750 [ 0,750 0 0

CnyuajeBu ontepehemsa:

Ha3zus I'pyna I'pyna HA3zuB I'pyna I'pyna
CPU3MUKA X /Y O6muu BuOpanuja TEMP+ TOIUIOT A IIpom.
CPU3MUKA + CEM3MUKA Censmuka | TEMP-

CPU3MUKA - Fwk L BETAP (Fwk) ITpom.
DL ITIPUTUCAK TJIA CTAJIHO OIIT. CrayHo Fwk R

DLAOBU CTPOJ Fw* L BETAP (Fw*) Ipom.
DL1+DL2 Fw* R

DL3 BRAKING+ KOUEWE/YBP3A |IIpom.
CKYIUbAKBE CKYIUbAKBE Tpom. BRAKING- IBE

TS 1 _AP TS IIpom. UDL 1 UDL IIpom.
TS 1L

TS 1R UDL_1-2 L

TS2 L UDL_1-2 R

TS2 R UDL 2-3 L

TS3 L UDL 2-3 R

TS3_ R UDL 3-4 L

TS 4 L UDL 3-4 R

TS 4 R UDL _4-5_L

TS5 L UDL_4-5_R

TS5 R UDL_5-6 L

TS 6 L UDL_5-6 R

TS 6 R UDL 6

TS 6 AP
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3. NPOPAYYH NOTMOPHE KOHCTPYKUWUJE - ONMOPLA
3.1. FTEOMETPWUJCKW/ NOJALIA
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3.2. MPOPAYYH LLHIMOBA

KputnuHo N'CH BepTukanHo ontepehere Ha wumMnoBe:

Rz min -2492,37 kN
[1,35*DL1+DL2+1,35*DL JOHK CTPOJ +1,35*DL3+1,35*DL MPUTUCAK SEMIBULLTA] {1*1*

CKYIJbAHKE } (1,35%0,75*TS_6_AP+1,5*1*Fw*_L+1,35*0,75* KOYEHE -+1,35"0,4*UDL_1-2_L
+1,35"0,4*UDL_3-4_L+1,35"0,4*UDL_5-6_L+1,35"0,4*UDL_3-4_R+1,35*0,4*UDL_5-6_R)

KBasu-ctanHo BepTUKanHo ontepehewe Ha WMNOBe:

Rz min -1328,86 kN
[DL1+DL2+DL AOHKM CTPOJ +DL3+DL NMPUTUCAK 3EMIBULLTA] {CKYTTbAHE }

46



KputnuHe NCH yHyTpalwHe cune y umnoBuma:

KputuuHo | mun/ | Nx [KN] My Mz
MaKL,. [kNm] [kNm]
My MuH | -564,02 -115 3,81

MuH | -566,69 | -115,01 -3,79

maky | -2390,05 | 384,35 45,96

maky | -2387,56 | 384,29 | -44,65

Mz MuH | -1347,61 | 213,74 | -184,57

maky | -1348,99 | 213,65 | 185,82

3]

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 [em?] = 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

et . z
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4.2. MPOPA4YYH LLUMNOBA

Kputnuna N'CH BepTukanHa ontepehera Ha wmnnose:

Rz min -1543,21kN

[1,35*0,85*DL1+DL2+1,35*0,85*DL 4OHW CTPOJ +1,35%0,85*DL3+1,35*0,85*DL MPUTUNCAK
SEMIBUWTA] {1,35*UDL_1-2_L+1,35*UDL_1+1,35*"UDL_1-2_R+1,35*UDL_2-3_L+1,35*UDL_4-5_L
+1,35*UDL_2-3_R+1,35*UDL_4-5 R} (1,35*0,75*TS_2_L+1,5*1*Fw*_R+1,35*0,75* KOYEH-E -)

KBasu-ctanHo BepTMKarnHo ontepehere Ha LWIMNOBE:
Rz min  -868,27 kN
[DL1+DL2+DL OO CTPOJ +DL3+DL NMPUTUCAK SEMIBULLTA]
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KputnuHe NCH yHyTpalwHe cune y umnoBuma:

KputuuHo | mun/ | Nx [KN] My Mz
MaKy, [kNm] [kNm]

My MuH | -1105,32| -3549 | -178,58
maky |-1105,31| 3549 | -178,58

Mz muH | -1105,32 | -35,49 | -178,58
MuH | -1105,31| 3549 | -178,58
Maky | -1094,95| -35,34 174,05
maky, | -1094,97 | 35,34 174,05

3]

Eurocode
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:

Kputnuro | mmnH/ | Nx [kN] | Vy [kN] | Vz [kN] My Mz
MaKL. [kNm] [kNm]
NXx MUH | -4801,42 0 -99,33 509,19 0
maky | -1593,25| -31,21 210,49 | 711,95 0
My MUH | -2770,7 | -31,21 210,49 | -908,8 -240,3
Maky | -2787,95| 31,21 -211,01 | 930,58 240,3
Mz MuH | -2770,7 | -31,21 210,49 | -908,8 -240,3
MUH | -2787,95| 31,21 -211,01 | 930,58 | -240,3
Maky | -2770,7 | -31,21 210,49 | -908,8 240,3
Maky | -2791,66 | 31,21 -211,06 | 930,84 240,3

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

Mpepnocraerba ce NOHrMTyananHa gyxvHa nsbodaeawa < 2.00xL u TpaHcBep3anHa < L

0 3|
Eurocode
Case : Linear, Critical
fee = 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

Mpema pe3ynTtatMMa npopadyHa ca METOAOM KOHAYHUX efieMeHTa y cknagy ca copTBepckum naketom Axis
VM wmogyn RC2, npetnoctaBrbeHe apmatype 28016 3AO0OBOJbABAJY YCJIOBE HOCUBOCTHU
CTYBOBA!
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5. MPOPAYYH CTYBOBA CA HENMOKPETHUAM OCJIOHLIUMA

5.1. TEOMETPUJCKU NOOALN
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5.2. MPOPA4YYH LWWUMOBA

Kputnuna 'CH BepTukanHa ontepehera Ha wumnoee:

Rz MUH  -1869,34kN

[1,35*0,85*DL1+DL2+1,35*0,85*DL 4OHW CTPOJ +1,35%0,85*DL3+1,35*0,85*DL MPUTUNCAK
3EM/BULLTA] {1,35*UDL_2-3_L+1,35*UDL_3-4 L+1,35*UDL_5-6_L+1,35*UDL_2-3_R+1,35*UDL_3-4_R
+1,35*UDL_5-6_R+1,35*UDL_6} (1,35*0,75*TS_3_R+1,5*1*Fw*_L+1,35%0,75* KOYEHSE -)

KBasu-ctanHa BeptukanHa ontepeherwa Ha wmnoBe:
Rz MWH -924,27 kN
[DL1+DL2+DL OOHWM CTPOJ +DL3+DL MPUTUCAK BEMIBULLUTA] { CKYMJBbAHSE }
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KputnuHe NCH yHyTpalwHe cune y umnoBuma:

Uputnuan | mmH/ | Nx [kN] My Mz
MaKL,. [kNm] [kNm]

My MUH | -1647,59 | -99,07 103,42
Maky | -1647,69 | 99,04 103,45

Mz MuH | -1285,12 | 81,87 -185,06
mMaky | -1293,07 | 81,99 188,08

Eurocode
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

Py = 1,000%L

L [m] = variable

Eurocode
Case : Linear, Critical
foe = 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 pesyntatuma npopadyHa ca MeTo4oM KOHa4yHUX enemMeHTa y ckrnagy ca coTBepckum naketom Axis
VM wmogyn RC2, npetnoctaBrbeHe apmatype 12016 3AO0OBOJbABAJY YCJIIOBE HOCUBOCTMU

LLUUMOBA! OBo npeacTtaBrba CTaTU4Ky NOTPeOHY NOBPLIMHY apMupaha, anu je Takoje noTtpebHo

y3eTu y 063up MMHMMariHy NOBPLUMHY apMupaka npema EN 1992,
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5.3. MIPOPAYYH HATNMABHUX TPEQA LUUMOBA
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5.4. MIPOPAYYH CTYBOBA
KputnuHe N'CH yHyTpawHe cune y ctyboBuma:

Critical [min/ | Nx [kN] | Vy [kN] | Vz [kN] My Mz

max. [KNm] [KNm]

Nx min | -5129,58 | -166,48 | 243,51 | -891,16 | -844,82
min | -5128,84 | 166,38 | 243,26 | -888,71 | 843,69
max | -1619,4 | 197,91 | -289,32 | -1482,5 | -851,85
Vy min | -3016,12 | -250,74 | 64,13 | -162,09 |-1206,34
min | -2982,19 | -250,62 | -54,47 116,43 |-1208,72
max | -3016,74 | 250,63 63,8 -158,65 | 1205,52
max | -2982,1 | 250,68 | -54,51 118,54 | 1208,95
Vz min | -3016,26 | 197,91 | -289,32 | 1237,1 | 1008,75
max | -3029,59 | 197,9 294,45 |-1260,53 | 1008,56
My min | -2752,86| 197,91 | -289,32 | -1482,5 | -851,85
max | -2766,2 197,9 294,45 | 1507,34 | -851,93
Mz min | -2682,37 | -239,16 | 48,92 | -111,52 |-1213,23
min | -2316,68 | -239,71 | -29,99 36,59 |-1212,54
max | -2683,05 | 239,06 48,62 | -108,22 | 1212,47
max | -2677,36 | 239,78 | -42,63 81,98 | 1212,71

Eurocode
C30/37
Cross-section 080x160 COLUMN
Ab [cm?] = 11425,53
B500B
Reinforcement 28020
As/Ab [%] = 0,77
Stirrup
sw [mm] = 200
Buckling length
Byy = 1,000*L
B = 1,500*L
L [m] = variable

MpepnocTaerba ce NoHrMTyananHa gyxvHa nsbodaeawa < 1.50xL u TpaHcBep3anHa < L

Eurocode
Case : Linear, Critical
foe = 1,000
N [kN] My [kNm] Mz [kNm]
min/max
-22935,95 6,27 -2,06
3826,46 -6,83 2,24
min/max
-8750,00 -4814,59 0
-8750,00 4815,75 0
min/max
-8250,00 0 -2679,96
-8250,00 0 2680,23
C30/37
Cross-section 080x160 COLUMN
Ab [cm?] = 11425,53
B500B
Reinforcement 28020
As/Ab [%] = 0,77
Efficiency
g(N = const.) = 0,886
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Mpema pesyntaTuMa npopayyHa ca METOAOM KOHaYHUX enemMeHTa y cknagy ca codTBEpPCKUM nakeTomM Axis
VM wmogyn RC2, npetnoctaBbeHe apmaType 28020 3AAOBOJbABAJY YCJIOBE HOCUBOCTU
CTYBOBA!
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6. MPOPAYYH OCJNOHALUA, AUNATAUNOHUX PASOEJTHULIA

PesynTaTm npopauvyHa BepTUKanHuX, TpaHcBep3anHux ontepehewa M noTpeGHUX nomepara 3a

nexajee:

KputnuHa ontepeherba Ha nexajese
(FCH) v kapakTepuctuHa YTnuaju: Yo Momepara

LUMPEH-a/CKyNibana

TpaHcBep3anHo: 278 kN TonnoTHM yTuuaju 0.6 19,2 mm

c1 BepTukanHo: 2105 kN Ckynrbame 1 9,2 mm
Lnpetbe: 49,6 mm | Kouemne n ybp3sare 0 21,1 mm
Cknynrbamse: 41,8 mm | CaobpahajHo onTepehewe | 0.75 | 22,7 mm
TpaHceep3sarnHo: 339 kN TonnoTHn yTuuaju 0.6 129 mm

c2 BepTukanHo: 4355 kN Ckynrbame 1 6,1 mm
Wnperse: 29,0 mm | Kouemne n ybp3are 0 21,2 mm
Cknynrbame: 35,0 mm | CaobpahajHo onTepehewe | 0.75 0,17 mm
TpaHcBep3anHo: 346 kN TonnoTHu yTuuaju 0.6 12,9 mm

c5 BepTukanHo: 4358 kN Ckynrbame 1 6,1 mm
Wnpetse: 29,0 mm | Kouere n ybp3ane 0 21,2 mm
Cknynrbame: 35,0 mm | CaobpahajHo onTtepehene 0.75 0,1 mm
TpaHcBep3anHo: 261 kN TonnoTHM yTuuaju 0.6 19,2 mm

c6 BepTukanHo: 2104 kN Ckynrbame 1 9,2 mm
LLnperse: 50,1 mm | Kouere n ybp3ame 0 21,1 mm
Cknynrbamse: 41,8 mm | CaobpahajHo onTepehewe | 0.75 | 23,3 mm

PesyntaTtn noTpeGHMUX Nomepara 3a AunataLuoHe pasgenHuue:

Kapakrepmuctu4Hm BpegHocTu

LMpeka/ckynrbama 3a gunataumone | Ytuuaju: Yo Momepara
pasgenHuue

TonnoTHu yTuuajn 0.6 19,4 mm

Wnpere: 53,7 mm
o1 Ckynrbame 1 9,2 mm
Kouetbe 1 ybop3ame 0 21,1 mm

Ckynrbambe: 41,9 mm
CaobpahajHo ontepehewe | 0.75 | 28,0 mm
TonnoTHu yTuuajn 0.6 19,4 mm

LWnpetse: 54,3 mm
6 Ckynrbame 1 9,2 mm
Kouemne 1 ybp3arwe 0 21,1 mm

Ckynrbame: 41,9 mm

CaobpahajHo onTepehewe | 0.75 | 28,7 mm

7. NIPOPAYYH KANAUUTETA HOCUBOCTMU LLUMNOBA

MpopauyH je NpunNpemMrbeH y cknagy ca reotexHuykum npodmnom n CPT pesyntatnma o6e3beheHnm ca
CTpaHe reoTEXHUYKOT MHXeHepa. Pe3yntaTt npopadyHa 1 caxeTo objaltere MeTogonoruje aato je y

npunory.
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OTHOPHOCT LIMMOBA Y CHTHO3PHOM T.Iy
Henpenupana otoprocT Ha cmuname ce Moxke m3pauyHaru u3 CPT-a npema Jlynne et an., (1997):

Cu.:l = dci / Nk

Kpajmu oTIOp OCHOBE IIMIIA Ce MOXKE U3padyHaTH Y3UMambeM y 003Up TEXHOIOTH]y Yyrpambhe, IoaTKe MPOOHUX
onrepelierma MHUMOBa Kao ¥ MPeAIore HalMOHAHUX CTaHAap/a, ca cieaehoM jeHnadnHoOM:

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 kpajiy OTIIOp OMOTaua IIUIa pa3BUjeHa je ciaeneha kBagpaTHa jeqHauuHa y3uMmajyhu y o03up HalMoHaIHe
CTaHAap/e A03B0JbaBajyhn pasnuauTe TEXHOTIOTHjE YyTPpalmhe NINIOBA:

Docats =127 1, "4,

#, (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 OTHOPHOCTH OCHOBE LIIMIA 32CHOBAH je Ha METOIH IPEIIIOKEHO] Y
EC 7-2, ca HOBUM (hakTOpOM peayKiuje:

| [ ¢ 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 OMOTaya je Takohe ynorpedsbeHa kaBaparHa Gopmyna:

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 - n4 3a Mapuwjantu cpakt. | PakT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HagBoxhak B0893 (C1 ocnoHau) OCH. OMO. > r > r P r
MobujeHn npedabp. GETOHCKM LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
;'s:”éz*:’;:?;ﬁ*:i;‘imﬁggf:Hor 2| 125 110 | 100 100 | 080 075 | 70 120
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

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
ByLuen 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 wwunosa (m) 80.78 8 = E E - E = E = E 3 =
Kota ocHoBe wwwuna (m) 70.60 Xl S22 2| §2| s Z =
KoHycHu caktop (NK) 15.5 < 26.5 24.6 15.0 26 ©
dakTop peaykumje Harnaeka (Ab) 0.60 § gb.cal  8.00 ®uHo Tno g
KpuTuuHa KoTa ocHoBe Lumna (m) 67.00 [MPa] 336 Mpy6o Tno

OyxuHa wmna (m) 10.18 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1313 kN Eappl 1.00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 3023 kN Emin 1.40 1.27 1.23 1.20 1.15 1.12 1.08
O6aBe3Ho NpobHo onTepeherse LIMMNOBa paau ocuUrypama BUCOKE OTNOPHOCTM Base wuna kao oA

1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( OA / HE )
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MpopauyH y cknaay ca CPT - n4 3a Mapuwjantu cpakt. | PakT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HagBoxHak B0893 (C2 ocnoHau) OCH. oMo. ) r ) r ) r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
;'s:”éae*:’;:?;ﬁ*:i:imﬁ:é’f:Hor 2| 125 110 | 100 100 | 080 075 | 70 120
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 wunosa (m) 79.64 3 = £ T _ T = T = S =
Kota ocHoBe wwwuna (m) 70.60 rE|l S22 2| §2| s Z =
KoHycHu caktop (Nk) 15.5 - 26.5 24.6 15.0 26 ©
dakTop peaykumje Harnaeka (Ab) 0.60 'é" gb.cal  8.00 ®uHo TNno g
KpuTuuHa koTa ocHoBe Lwmna (m) 67.00 [MPa] 336 Mpy6o Tno

OyxuHa wwrna (m) 9.04 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1144 kN Eappl 1.00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2855 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 oA

1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n4 3a Mapuwjantu cpakt. | PakT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HagBoxhak B0893 (C3 ocnoHau) OCH. OMO. > r > r ) r
MobujeHn npedabp. GETOHCKM LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
;'s:”éz*:’;:?;ﬁ*:i;‘imﬁ:gf:Hor 2| 125 110 | 100 100 | 080 075 | 70 120
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

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
ByLuen 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 wwunosa (m) 79.66 8 = E E - E = E = E 3 =
Kota ocHoBe wwwuna (m) 70.60 Xl S22 2| §2| s Z =
KoHycHu caktop (NK) 15.5 - 26.5 24.6 15.0 26 ©
dakTop peaykumje Harnaeka (Ab) 0.60 'é" gb.cal  8.00 ®uHo Tno g
KpuTuuHa KoTa ocHoBe Lumna (m) 67.00 [MPa] 336 Mpy6o Tno

OyxvHa wwuna (m) 9.06 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1144 kN Eappl 1.00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2855 kN Emin 1.40 1.27 1.23 1.20 1.15 1.12 1.08
O6aBe3Ho NpobHo onTepeherse LIMMNOBa paau ocuUrypama BUCOKE OTNOPHOCTM Base wuna kao oA

1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( OA / HE )
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MpopauyH y cknaay ca CPT - n4 3a Mapuwjantu cpakt. | PakT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HagBoxHak B0893  (C4 ocnoHau) OCH. oMo. ) r ) r ) r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
;'s:”éae*:’;:?;ﬁ*:i:imﬁ:é’f:Hor 2| 125 110 | 100 100 | 080 075 | 70 120
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 wwunosa (m) 79.66 8 = E E - E = E = E 3 =
Kota ocHoBe wwwuna (m) 70.60 rE|l S22 2| §2| s Z =
KoHycHu caktop (Nk) 15.5 - 26.5 24.6 15.0 26 ©
dakTop peaykumje Harnaeka (Ab) 0.60 'é" gb.cal  8.00 ®uHo TNno g
KpuTuuHa koTa ocHoBe Lwmna (m) 67.00 [MPa] 336 Mpy6o Tno

OyxuHa wwrna (m) 9.06 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1144 kN Eappl 1.00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2855 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 oA

1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n4 3a Mapuwjantu cpakt. | PakT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HagBoxhak B0893 (C5 ocnoHau) OCH. oMo. ) r ) r ) r
MobujeHn npedabp. GETOHCKK LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
;'s:”éae*:’;:?;ﬁ*:i:imﬁ:é’f:Hor 2| 125 110 | 100 100 | 080 075 | 70 120
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 wwunosa (m) 79.88 8 = E E - E = E = E 3 =
Kota ocHoBe wwwuna (m) 70.60 rE|l S22 2| §2| s Z =
KoHycHu caktop (Nk) 15.5 < 26.5 24.6 15.0 26 ©
dakTop peaykumje Harnaeka (Ab) 0.60 8 gb.cal  8.00 ®uHo TNno g
KpuTuuHa koTa ocHoBe Lwmna (m) 67.00 [MPa] 336 Mpy6o Tno

OyxuHa wwrna (m) 9.28 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1185 kN Eappl 1.00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 2896 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 oA

1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( JA / HE )
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MpopauyH y cknaay ca CPT - n4 3a Mapuwjantu cpakt. | PakT. oTn. ocH. | PakT. oTn. omo. | Makc. oTn. omo.
HagBoxHak B0893 (C6 ocnoHau) OCH. OMO. > r > r ) r
MobujeHn npedabp. GETOHCKM LLNNOBM 1 1.10 1.10 1.00 1.00 1.05 0.90 85 150
;'s:”éz*:’;:?;ﬁ*:i;‘imﬁggf:Hor 2| 125 110 | 100 100 | 080 075 | 70 120
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

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
ByLuen 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 wmnosa (m) 80.71 8 = E © _ © = © = R =
Kota ocHoBe wwwuna (m) 70.60 Xl S22 2| §2| s Z =
KoHycHu caktop (NK) 15.5 < 26.5 24.6 15.0 26 ©
dakTop peaykumje Harnaeka (Ab) 0.60 § gb.cal  8.00 ®uHo Tno g
KpuTuuHa KoTa ocHoBe Lumna (m) 67.00 [MPa] 336 Mpy6o Tno

OyxuHa wmna (m) 10.11 Bpcta Tna Ha koTu ocHoBe wuna (O /M) r
Rsk = 1313 kN Eappl 1.00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 1.40 1.40 1.35 1.33 1.31 1.29 1.27 1.25
Rcd = 3023 kN Emin 1.40 1.27 1.23 1.20 1.15 1.12 1.08
O6aBe3Ho NpobHo onTepeherse LIMMNOBa paau ocuUrypama BUCOKE OTNOPHOCTM Base wuna kao oA

1 CMamerera kopenaumoHor koeduumjeHta Ha §=1,00 ( OA / HE )
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CTATUYKU NPOPAYYH CYNEPCTPYKTYPE
NMPOJEKTOBAHE MOCTOBA
HAOBOXHAK HA 89+315.15 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,
4.6.

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. YHOCHUW NOOALU
1.1. TEOMETPUJCKE KAPAKTEPUCTUKE

OcnoHaukm yrnosm (°) 90
Ly>xxmHa KoHCTpyKumje (m) IO
Pacnoku (m) 17.10] 23.20] 23.20| 23.20] 17.10
OyxuHa M.AB rpega (m) 16.80| 22.80 | 22.80 | 22.80 | 16.80
LLnprHa konoso3He Tpake (M) 6 by
[LipuHa TpoToapa (reso) (m) 1.7 by
LLIpuHa TpoToapa (aecHo) (m) 1.7 by
[LinpuHa nBunLie TpoToapa(m) 0.35 bs e
BucuHa memue Tpotoapa (m) 0.7 hs.e
MpoceyHa aebrbuHa AB nnoye (M) 0.24 ta.avg
[NebrbuHa Koros. nnoye + xugpousonaumja (m) 0.08 t,
Bpoj ocroHaua 6 Nsup
Bpoj Mb rpeaa 10 Npre
TexuHa no ayxHom meTpy M6 rpege (kN/m) 7.26 Gorc
Bucwuna IMB rpege (m) 0.9 Npre
OyxuHa Hanerara MB rpege (m) 0.9 torc.m
b br
25 bswi, 70 bp 70 bswr, |25
i ‘ ‘ 7
| Lbse bs bse) |

YnotpebsbmBa WnprHa TpoToapa (aecHo) bo.r:
YnotpebsrbmBa WnprHa TpoToapa (neBo)
WnpuHa nnove

EKcUeHTpUUMTET nnove

YKynHa mMpuHa KOHCTpYKLMje:

1.2. YNIOTPEBJbEHN CTAHOAPOU

EN 1990 OcHoBe npojekToBara KOHCTpyKUMja
EN 1991-1-1

EN 1991-1-4 Onwra gejctea - [lejctBa BeTpa

EN 1991-1-5 Onwra gejctea - TonnoTHa gejctea
EN 1992-1-1

EN 1992-2

bdl=b|+b

p

&g = 0.5(by + 2:35cm) — by — 0.5:b

= br — 25cm — 70cm = 0.750 m
bsw.l = b| — 25cm — 70cm = 0.750 m

+b, -~ 2:bg o = 8.700m

p= 0.000 m

Onwra D,ejCTBa - 3aﬂpeMMHCKe TEeXWHe, COCNTBEHa TeXnHa, KopucHa onTepeheH:.a 3a 3rpag

MpojekToBawe 6ETOHCKUX KOHCTpYKUMja - [eo 1-1: OnwTta npaBuna v npasuna 3a 3rpage
BeToHcku MmocToBM - [MpaBuna npojekToBaka U KOHCTpyUCaka
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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 JefnoBMMa Hocava y hasv npegHanpesama, M3BpLIeHe
ce cy NpoBepe 3a KpUTUYHE YHYTpaLlkbe CUne Ha 03HaYeHUM MecTuma:

(YHyTpaLlHhe KpUTUYHE Cue Cy npopadyHaTte MHTerpauujoM jegHakopacnonerbeHnx
ontepehena 1 pacnogenomM KoHUeTprucaHux ontepehera Npeko yTuuajHUX nuHvja)

Mpopa4yH MN.AB. Hoca4a pacnoHa L=16.80

3.7 MpopayyH rpegHor Hocava u3Hag, OCroHUa3a Makc. TpaHCBep3anHy cuny

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

MpopauyH MN.AB. Hocaua pacnoHa L=22.80

4.7 MNpopayyH rpegHor Hocaya U3Had OCloHUa3a Makc. TpaHCBep3arHy cuny

4.8 MNpopayyH rpegHor Hocaya y cpetem Aeny pacnoHa 3a Makc. MOMEHT caBujaha
4.9 MNpopayyH rpegHor Hocava n3Hag OCNOoHLA 33 MUH. MOMEHT CaBWjaka
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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 + lisp syp(Nprc)) Avjarpam noapy4ja:
0.27 Toum = —9-849
[
\_/ '
- 0.2 Tpos = 0.521
- 0.47 i i
o6 AXispay = 0.038 | |AXisp;n = ~0.962 Toeg - ~10371
- 0.8
-
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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
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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| —= < 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 = 640.9-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: . ,
I = 5885147-cm” Wsy, g = 147894-cm W) 4 = 259460-cm

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

3.8.1. YHYTPALLUHU HAMOHU

(0] npee u apyre nofioBnUHE CONCTBEHE TEeXUHE!

kN kN

EdekTn Ha KOHTUHYarnHy CynepcTpyKkTypy

|X ="M" |Secti0n = 0.5~Ld Avjarpam noapyyja:

4 [AXismax = 3538 |  [AXispip = —1.066 Toum = 15.994
af
2r Tpos = 32.433
s
I ———
\/ Tneg =-16.439
-1
-2
MomeHTu caBujarna og Tpeher gena ctanHux ontepehewa:
2
MG3 = Tsum~g3'm = 133-kNm
MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:
: 2 263k
MubL = Tpos' dUDL tpre'™ = 263-kNm
MomeHT caBujartba of KoHUeTpucaHux caobpahajHnx ontepehemnsa:
MTS = AXiSmaX'QTS'm = 884-kNm
MakcumarnHm KpUuTU4HN MOMEHT caBujarlba Ha rpeaum:
Mgg = Vg €(Mg1 + Mg + Mg3) - = 2214-KNm  Mgeq == Mg + Mg + Mgg - = 1348-kNm
+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 = (an - npoj'Ap

Bes npcnuHa:

deff == Yp

HanoHu y 6eToHy: Ca npcnuHama:

I I N N
ol = -8.2.—— ol = -13.9-——
X 1ow = 36-472-C k kil
| n.low "1 ™ | mm mm2
X = 33.704-c
n.u N N
| B n1 02y = 40— o2 1= 57—
PenaTtuBHo obpTare ".llrlll mm2 mm2
ycnen MOMeHTa caBujana:
L 4 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
(kapakTepucTuyHo 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 = 1159—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

- Mo3numja cune npuTMCKa 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 = —34.723
A /=\ —
Tpos = 8.494
-1
) [AXispax = 0.550 | - [AXispyp = —2.056 Tneg = —43.217
-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 = —350-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 A Toum = —30.136
/\ .
Tpos = 8.772
-1
) [AXispax = 0573 | - [AXispyp = —2.000 Theg = —38.908
-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 = —315-kNm
MomeHT caBujartba of KoHUeTpucaHux caobpahajHnx ontepehemnsa:

MTS = AXlSmeTSm = —500-kNm

MakcumarnHm KpUTU4HN MOMEHT caBujatba Ha rpeaum:

Mgg = Vg &(Mg1 + Mg + Mg3) - = ~1450-kNm
+7g (MTs+ MypL)

Mkar = MGl + MGZ + MG3 ... = —979-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 = 55.043-cn| I ol = 77— oLy = 00—
mm mm
PenatnBHoO obpTake ycnen N N
MOMeHTa CaBujatba: o2 = 50 ) 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
—2858L 0.8-f —3478L
Ogk = 40°-¢ ) < Slsyd T ST 3AJOBOJbABA!
mm mm
3 N 3 N MoTpe6GHa nonpeyHa apmaTypa Kako
od 1= 298 5 ~ O'G'ka-prC = 30- 2 61 ce usberao ryébuTak TpajHoOCTM
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:

ngit=109 > 10  3ANOBOMbLABA!
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3.10. BPEOAHOCTU YITUBA U DE®OPMALIUJA (NMPOLIEHA)

Onwtn cpeaHun Hocau je npopadyHar!

YHyTpawHWn HanoHU Ha cpeaAnHN pacnoHa
MG1 mig = 256.133-kNm MG3.mid = 132.829-kNm

MszId = 190.512-kNm MTSmld = 884.473-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

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

Lat

|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
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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
Aepu = M Aenn = —7.4-mm Aegypn = M Aegqn = 2.4-mm
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 = 3.7-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:

Boe.p = 0.76

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’ ’

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 = 40.30m + (0.5-40cm + Idisp.sup(hprc)x Ovjarpam nogpyuja:
. [AXispyin = -0.106 | Toum = 10.495
05k |Axismax = 0.967 | Tpos = 12.282
e \ - _
d— S , Theg = ~1.787
-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 = 99-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

100



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) = 1200 < 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 = 713k < |de.maX = 774~kN| 3AIOBOJbLABA!

CtBapHu cmuyyhu oTnop:

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

41,
VRd.s = 761-k > VEq = 713.3-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

vjarpam nogpydja:
[X:="M" |Section = 40.30m + 0.5~L4 Avjarp APYH
4 [AXis gy = -0.709 | Toum = 21.679
3- -
o [Axismax = 3.954 | Tpos = 42.015
n
\/ : \/’ ' Tneg i _20336

-
MomeHTu caBujarna og Tpeher gena ctanHux ontepehewa:

Mg3 = Tsum'93'm2 = 180-kNm

MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:
MypL = Tpos'qUDL'tprc'mz = 340-kNm

MomeHT caBujartba of KoHUeTpucaHux caobpahajHnx ontepehemnsa:

MTS = AXiSmaX'QTS'm = 988-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 = 14 2 > fotm prc = 41 2 nonpeyYyHor npeceka
mm mm ca npcnvHamal
N N
o3 = -18.0-— < 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 - 70 N UCMNYHEH YCINOB
T = 70 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 = 39.:269-cm)

n.up = 34107-cn)

PenaTtuBHo obpTare ycnea

MOMEHTa CaBMjaH:aZ

1

K, = -0.00283 —

n.low m
K, = -0.00284 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 = 1215 >

mm

N
O'Sk” =-18.9-—

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 = 97—  |ol = -165—
mm mm2
N N
02 = 49— o2 = 68—
mm2 mm2
N N
03, = -180-——| |03} ;= ~18.9-—
mm2 mm2
N N
oby = 74— o4y gy = 0.0-—
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

1.15

1.0

cm

3AOBOJbABA!

- Mo3numja cune npuTMCKa MepeHo

104



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 := 40.30m — (0.5-40cm + 40cm) Nujarpam noapyyija:
. [AXismax = 0-506 | Toum = —38.705
, AN Tpos = 11.394
4 [AXispyin = ~1.916 | Theg = ~50.099
ot
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MowmeHTu caBujarnsa og Tpeher gena ctanHux ontepehewa:
Maq:=T % - 321.kN
G3 = 'sum'93'M = —ocLl-KNM
MomeHT caBujarba oa pacnogerbeHux caobpahajHunx ontepehemsa:
' . 2
M UDL = TnegqUDLtprcm = —406-kNm
MomeHT caBujartba of KoHLeTpucaHux caobpahajHunx ontepehemsa:

MITS = AXlSmeTSm = —479-kNm

[X:="M" |Section := 40.30m — (0.5~40cm + Idisp.inf(hprc))|

[AXismax = 0535 |

o

Y
4 [AXispyin = —1.866 |
—2

MowmeHTu caBujarna og Tpeher gena ctanHux ontepehewa:
: 2~ 280k
Mg3 = Tsym93'm = ~280-kNm
MowmeHT caBujarba oa pacnogerbeHux caobpahajHnx ontepehemsa:
2
MUDL = TnegqUDLtprCm = —364-kNm
MomeHT caBujartba of KoHUeTpucaHux caobpahajHnx ontepehemsa:
MTS = AXlSmeTSm = —467-kNm
MakcumarnHm KpUTU4HN MOMEHT caBujatba Ha rpeaum:

MEd = ’YGg(M'Gl + MIGZ + MIG3> ... = —=1498-kKNm
+7g (MTs+ MypL)

Mkar = MGl + MGZ + MG3 ... = —993-kNm
+Mts+ MypL

Mfreq = MG]. + MG2 + MGS = —657-kKNm
+¥1 75MT1s + M1 upL-MupL

+¥p 75'MT1s + b2 ypL-MupL

Owjarpam nogpydja:

Tsum

Tpos =

Tneg =

= -33.745

11.212

—44.957
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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 E I E I : I

3 N B N CnpoBecTu npopavyH
ol =80 ) > fotm.deck = 35 2 nonpeyHor npeceka

mm mm ca npcnvHamal

3 N _ N MoTpe6GHa nonpeyHa apmaTypa Kako

odg =303 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
Xneyt = 57-423-cn| I : ol =80——  |ol )= 00—

2
mm mm

PenaTtuBHo obpTare ycnen

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

mm mm

1 B _ N N
Kneyt = 0.00348 — | o3 = 54— |03, = 00—
m 1 . . mm mm?

Makc. SLS): N N
aKC. HarfoH y apMaTypy (KapakTepucTU4Ho 3a ) o4 = 303 o4y || = 340,

2 2

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

—2963L 0.8-f —3478L
Ogk = 909 ) < Slsyd T ST 3AOBOJbABA!

mm mm
3 N 3 N MoTpe6GHa nonpeyHa apmaTypa Kako
ol 11 = —34.0 > O'G'ka-prC = 30- 2 6u ce nsberao ryéuTtak TpajHOCTH
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 1.05 > 1.0 3A0OBOJbABA!

CTalk€ HOCUBOCTU:

Nerit =

108




4.10. BPEAHOCTU YTUBA U AE®OPMALIUJA (NMPOLIEHA)

Onwtn cpeaHun Hocau je npopadyHar!

YHyTpalukbyn HaNnoHU Ha CPeanHMN pacnoHa

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
Aop csrr2.mid = 141 )
mm

Fap.mid = 2783-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 =9.3-mm
10-E¢ 1o'15 10'Ec.eff.prc'IS
Aeg = Aep + Aep- + Aep-- + Aegl + Aegl’ + Aegl" + Aeg2 + Aegz- + Aeg3 |Ae3 = —44.6~mr/r‘

HDepdomaumja op caobpahajHor ontepehera

2 2
MupL.mid Lat MTs mid Lat

Ae =8.1-mm AeTc = Aetc = 23.4-mm
10-E UDL TS 10-E TS

AeUDL =

cm.prc"5 Cm.prc'|5

L
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STATIC CALCULATION OF SUBSTRUCTURES

DESIGN OF BRIDGES

OVERPASS at km 89+315.15

1. INPUT DATA

1.1. GEOMETRIC DATA

1.2. APPLIED STANDARDS

1.3. MATERIALS, CROSS-SECTIONS

1.4. GEOTECHNICAL DATA

1.5. APPLIED FINITE ELEMENT SOFTWARE - AXIS VM

2. LOADS AND ACTIONS

2.1. PERMANENT LOAD

2.1.1. SELF-WEIGHT OF SUBSTRUCTURE
2.1.2. SELF-WEIGHT OF SUPERSTRUCTURE
2.1.3. SELF-WEIGHT ON WING WALLS

2.1.4. LOADS FROM FILL AND BACKFILL, EARTH PRESSURE
2.2. INCIDENTAL LOADS

2.2.1. TRAFFIC LOADS

2.2.2. WIND ACTIONS

2.2.3.THERMAL ACTIONS

2.2.4 TRAMMED SHRINKAGE

2.2.5. SEISMIC LOAD

2.3. LOAD COMBINATIONS

3. DESIGN OF ABUTMENTS

3.1. GEOMETRIC DATA
3.2. DESIGN OF PILES
3.3. DESIGN OF PILE CAP BEAMS

4. DESIGN OF PIERS WITH BEARINGS

4.1. GEOMETRIC DATA

4.2. DESIGN OF PILES

4.3. DESIGN OF PILE CAP BEAMS
4.4. DESIGN OF COLUMNS

5. DESIGN OF FIX PIERS

5.1. GEOMETRIC DATA

5.2. DESIGN OF PILES

5.3. DESIGN OF PILE CAP BEAMS
5.4. DESIGN OF COLUMNS

6. DESIGN OF BEARINGS, EXPANSION JOINTS
7. BEARING CAPACITY CALCULATION OF PILES
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1. INPUT DATA
1.1. GEOMETRIC DATA

Support angles (°) 90
Length of stucture (m) 104.8
Spans (m) 1710 23.20] 23.20| 23.20] 17.10

Length of PRC beams (m) 16.80| 22.80| 22.80| 22.80| 16.80

Width of pavement (m) 6 by
Wtdth of sidewalk (left) (m) 1.7 by
Width of sidewalk (right) (m) 1.7 by
Sidewalk edge width (m) 0.35 Ds e
Sidewalk edge height (m) 0.7 hs.e
Average thickness of RC deck slab (m) 0.24 ty.avg
Thickness of pavement + waterproofing (m) 0.08 tp
Number of supports 6 Nsup
Number of PRC beams 10 Nprc
Weight per running meter of PRC beams (kN/m) 7.26 Gpre
Height of PRC beams (m) 0.9 Pore
Length of PRC beam seized end (m) 0.4 lprc.e
bi br
25| bswi, 70 be 70 bswr, |25
1 ‘ ‘ 1
| Lbse bs bse) |

Servicable sidewalk width (right) b = b, - 25cm - 70cm = 0.75m

SW.I -

Servicable sidewalk width (left) by | = b} — 25cm — 70cm = 0.75m

Deck width by = by + by + by — 2:bg o = 8.70m

P
Deck excentricity eq = O.5-(bd + 2~350m) ~ by~ 05by=0.00m
Total width of superstructure: biot = by + 2:bg ¢ = 9.40m
1.2. APPLIED STANDARDS
EN 1990 Basis of structural design
EN 1991-1-1 General actions - Densities, self-weight, imposed loads for buildings
EN 1991-1-4 General actions - Wind actions
EN 1991-1-5 General actions - Thermal actions
EN 1991-2 Traffic loads on bridges
EN 1992-1-1 Design of concrete structures - Part 1-1 General rules
EN 1992-2 Concrete bridges - Design and detailing rules
EN 1997-1 Geotechnical design - Part 1 General rules
EN 1998-1 Design of structures for earthquake resistance - Part 1 General rules

EN 1998-2 Design of structures for earthquake resistance - Part 2 Bridges



1.3. MATERIALS, CROSS-SECTIONS

Name Type Design Model E, Ez v
code [kN/ecm?] | [kN/cm?2]
1 C40/50 Concrete Eurocode Linear 3520 3520 0,20
C30/37 Concrete Eurocode Linear 3280 3280 0,20
3 C25/30 Concrete Eurocode Linear 3150 3150 0,20
Name o p [kg/m3] P, P, P, P,
[1/°C]
1 C40/50 1.00E-05 2500 f,[kN/cm?] = 4,00] y=1,500 o= 0,85 ¢=1,76
C30/37 1.00E-05 2500 f,[kN/cm?] = 3,00] y.=1,500 o= 0,85 ¢=2,13
3 C25/30 1.00E-05 2500 f,[kN/cm?] =2,50] y.=1,500 .= 0,85 ¢.=2,35
Name Shape h b Ax Ay Az Ix
[em] [em] [em?] [cm?] [cm?] [em?]
10_FCI90_8.70 Custom 110,0 870,0 46446,00 | 16585,62 | 19707,65 | 1.00E+07
CROSS GIRDER Custom 190,0 280,0 18800,00 8384,27 6330,15 1,7E+07
(FCI190)
END CROSS GIRDER Custom 190,0 180,0 17000,00 6861,83 8960,99 1,9E+07
(FCI90)
HEADER BEAM Rect. 100,0 120,0 12000,00 | 10000,00 | 10000,00 | 2.00E+07
080x160 COLUMN Custom 160,0 80,0 11425,53 9534,21 9787,07 1,6E+07
090 PILE Round 90,0 90,0 6360,43 5451,80 5451,80 | 6441246,0
Name ly V4 lyz I 1 o lo
[cm?] [cm*] [cm*] [cm?] [cm*] [l [cm®]
10_FCI90_8.70 6,1E+07 3,1E+09 0 3,1E+09 6,1E+07 90,00 4,1E+12
CROSS GIRDER 8.00E+07 4,9E+07 0 8.00E+07 4,9E+07 0 1,6E+11
(FCI190)
END CROSSGIRDER | 6,3E+07 2,6E+07 | 8940700,0 | 6,5E+07 2,4E+07 -12,83 8.00E+10
(FCI190)
HEADER BEAM 1.00E+07 1,4E+07 0 1,4E+07 1.00E+07 90,00 6,1E+08
080x160 COLUMN 2.00E+07 | 5423136,0 2.00E+07 | 5423136,0 0 2,8E+09
090 PILE 3219315,0 | 3219315,0 0 3219315,0 | 3219315,0 0 0
Name Wl,el,t Wl,el,b Wz,el,t Wz,el,b W1,p| Wz,pl iy
[cm?] [cm?] [cm?] [cm?] [cm?] [cm?] [cm]
10_FCI90_8.70 7083605,0 | 7083605,0 | 1365454,0 | 942264,9 | 1.00E+07 | 1427621,0 36,3
CROSS GIRDER 872731,3 | 819666,3 | 347047,6 | 347047,5 | 1105513,0 | 715999,9 65,4
(FCI190)
END CROSSGIRDER | 545033,7 | 615184,6 | 219696,5 | 332808,0 | 909638,5 | 515785,3 60,9
(FCI190)
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
090 PILE 71540,3 71540,3 71540,3 71540,3 121463,0 | 121463,8 22,5
Name i, Hy Hz Yo Zg A z,
[cm] [cm] [cm] [cm] [cm] [cm] [cm]
10_FCI90_8.70 257,6 870,0 110,0 435,0 65,1 0 65,8
CROSS GIRDER 50,8 280,0 190,0 140,0 98,0 0 47,1
(FCI190)
END CROSS GIRDER 39,0 180,0 190,0 52,1 96,6 -39,9 36,0
(FCI190)
HEADER BEAM 34,6 120,0 100,0 60,0 50,0 0
080x160 COLUMN 21,8 80,0 160,0 40,0 80,0 0
090 PILE 22,5 90,0 90,0 45,0 45,0 0
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Reinforcement (EN 10080) Ng = 1.15 B500B(B60.50)
Characteristic tensile £ 800 N
strength of reinforcement: stk — 77T,
mm
500'/
Characteristic yield N Tt K
: . g yk = 500-—— |
strength of reinforcement: 'Sy 2 1
mm :
|
Design yield strength £ _ 435 N H
of reinforcement: syd™ ™, '
mm } }
-01 0 0.1
Design value of kN . . .
modulus of elasticity Es= 200.—2 Strain value for yield strength:
of reinforcing steel: mm f
s.yd
€y = = Egy = 0.22-%
Characteristic strain of €g uk = 18.0:% - 7 Eg
reinforcement or ' - 5007
prestressing steel at Coeffificient of kq = 0.80
maximum load: adhesion:
Weight per unit volume
RC structures: Fill, backfill: Pavement:
kN kN kN
=25— =19— = 24—
rc 3 Tt 3 p 3
m m m
1.4. GEOTECHNICAL DATA
Pile diameter and modulus of elasticity: Ep = 31500MPa Dp = 0.90m
OsHaka Oe6muHa| [OdybuHa \' ® c qc Mv
cnoja uscs (m) (m) (kN/m 3) (°) (kPa) (MPa) (MPa)
Q1al-pr CL, SM 1,5 1,5 20 19 17 1,2 4,5
Q1al-pr CL, SM 2 3,5 20 19 17 2,5 4,5
Q1al-p,pr SM 1,3 4,8 19 31 0 2,5 3,8
Q1al-p,pr SM 2,5 7,3 19 34 0 7 10,5
Q1al-p SM, SP 3,1 10,4 19 35 0 11 16,5
Q1al-p SM, SP 2,6 13 19 41 0 31 46,5
Q1al-p SM, SP 17 30 19 38 0 18,5 27,8

Average value of soil constrained modulus on
the top characteristic length of piles:

M = 4.5-MP61

v.top

Estimated Poisson ratio:

Calculated value of soil shear modulus
on the top characteristic length of piles:

(1 - 2-vest)

Gipn =M . = 2.57-MPa
top v.top 1.(1 _ UeSt)
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Bearing capacity check of piles:

Crit. ULS QP Pile Pile | Nr. of | Bearing

loading loading | diameter | length | piles | capacity
C1 2463 1315 D 90 10,18 8 3023
C2 1543 868 D 90 9,04 8 2855
C3 1869 924 D 90 9,06 8 2855
C4 1869 924 D 90 9,06 8 2855
C5 1541 866 D 90 9,28 8 2896
C6 2492 1330 D 90 10,11 8 3023

Randolph formula for lateral spring: Formula for vertical spring:

(Based on the settlement 1% of pile diameter)
1
8

-
Gtop] 100-R. 4
— k, = ———

7
3
p p

3 kN kN

Ciop = 35% 10°— k= (345 10° 32x10° 32 10° 32x 10° 32x 10° 3.4 10°) XN
2 m
m

Critical buckling length of piles:
(approximately) with

= 10000 k—’:

Cavg :

20 40 60 8 10 O

¥, -—
Estimated friction angle of backfill and head slope: oy := 30°
Passive earth pressure coefficients of head slope:

m; = 0.00-° m,,, = 30.00-° v = -60.00-°

=0.45 K., =-0.70 K

c.p ~Np T 0.45

Knp=060  Kgp

Active earth pressure coefficients of backfill:
m; = 60.00-° m,, = 60.00-° v = 0.00-°

Kna=033  Kga=033 Kgg = 115 K.y.a= 033



1.5. APPLIED FINITE ELEMENT SOFTWARE - AXIS VM

The structure has been modelled by using Axis VM finite element software. The model represents the
final structural form.

Surface reinforcement parameters and reinforcement calculation - RC1 module

Surface reinforcement can be calculated based on Eurocode 2. The calculation of the reinforcement of
membrane, plate, and shell elements is based on the 3rd stress condition. Reinforcement directions are
the same as the local x and y directions. The nominal moment and corresponding axial strengths are
determined based on the restricted direction optimal design.

: K- point -
T - Al
fop _
— ¥
Lotton
AI.

N
“___bottom

bottom
A}
Result components:

- axb: calculated reinforcement area at the bottom in x direction
- ayb: calculated reinforcement area at the bottom in y direction
- axt: calculated reinforcement area at the top in x direction
- ayt: calculated reinforcement area at the top in y direction

Apply minimum cover: The program determines the minimum top and bottom concrete cover from the
environment class according to the current design code.

Calculation of orthogonal x/y reinforcement according to Eurocode 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
' .
Myn =M, _|mxl| ap =M ||
[ 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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The program calculates the necessary tensile and compressive reinforcement. The following values are
provided as results: axb, axt, ayb, ayt. These represent the calculated top and bottom reinforcement in x
and y directions.

Local coordinate systems of the finite elements in the 3D space I\

Color codes: x = red, y = yellow, z = green.

Take into account the required minimum reinforcement

The program determines the required minimum top and bottom reinforcement according to the current
design code. If the calculated amount of reinforcement is smaller than these value the required minimum
is used.

Column reinforcement — RC2 module

Calculates the interaction diagram based on the cross-section properties and reinforcement parameters
and determines the eccentricity increments for the forces in the selected columns based on the given
buckling parameters and according to the requirements of the current design code.

Calculates design forces using the eccentricity increments and checks if these points are within the
interaction diagram.

The program calculates two types of efficiency.

The first one is € (N = const.), the moment efficiency:

this is defined on the My-Mz diagram as the ratio of the distance of design force point from the origin
to the distance of the intersection point of the curve and the half line drawn from the origin through
the same point from the origin.

The second one is € (e = const.), the efficiency for constant eccentricity:

It is defined in the N-My-Mz space as the ratio of the distance of design force point from the origin to
the distance of the intersection point of the N-M surface and the half line drawn from the origin through
the same point from the origin.

For the current design task the first € (N = const.) efficiency has been presented.

Check of reinforced columns according to Eurocode 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

0.8-e5+0.4-
eroker) and Jeg| 2 |e,|

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

* 1ina braced direction e, = max [

|2a

+ in a non-braced direction e, = max { ol

}; 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, =--=2 where ==K, K, ——— if 1 = A;;,,, = 20— where n = —=2
T T

P E.-0.45-dr Wn Acfed
K, = min {272 5 0} K, = max{1 + B,y 1.0)
’ Ny—Npgq ~— 17 ® ef +V 1
[ =035+ 200~ 130’ where f,;, 1s in N/mm”,

R . .. . . .
d' ==+ i., where i_1s the radius of inertia of rebars
2 g =

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

Ay /2, < 2and 4,/4, < 2, furthermore

gy/b ez /R
M{_Z{],Zor ﬁgug
8z heg 2y (Beg

otherwise

Mdy = ng(esz i (eiz + ‘922))

Md- il = NEE
’ - My, = —N; (eay + (e +€3y))

Mgzq = —N; (ee_v + (Efy + 921'])

Mdy,? = Ng;(esz i (ei'z + 922]}
Mdz,z = _N&‘Eg},

At the top and bottom of the column if the column is braced (non-sway):

AyfA; = 2and A;/A, = 2, furthermore _
oy/beq 0.2 or ez/heq 02 otherwise
8z heg — ! 8y beg — ’

Mdy = N{;(EUZ + ei'z:]

Ms,.1 = Ne
dy.1 d%0z My, = —Nj (eﬂy * er’y)

Mgzq = —NE(Eny + Ety)

Mdy,z = Nds (.'gﬂz + E3:’2)

&
Mgz5 = —Ngeqy

At the top and bottom of the column if the column is not braced (sway):

Ay /A, = 2and 4, /4, = 2, furthermore

€y bag < 0,2 or €/ Nag <0,2 otherwise

'Bz.lf’hgq g}' gq

Mdy = N&' (902 + [giz + EZZ)}

Mgy 4 = Ngeg
’ ) My, = —N; (eq, + (e, +e2,))

Mgz = —Ng (euy + (e + 92}’})

Mgy o = Né(eoz + (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.
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2. LOADS AND ACTIONS

2.1. PERMANENT LOAD

2.1.1. SELF-WEIGHT OF SUBSTRUCTURE

For structural members dead load is calculated by FEM software
2.1.2. SELF-WEIGHT OF SUPERSTRUCTURE

Weight of crossgrider on the piers:

bcrossgirder = 1'20"1 |hcrossgirder_avg = 93.5crr1

lorc.e"9pre kN

= 55.6-—
bd m

2:Npree

Ycrossgirder = (hcrossgirder.avg + hprc + td.avg)'bcrossgirder"Yrc -

Weight of srtuctural end-crossgrider on the piers:

be.crossgirder = 1.007] |ne.crossgirder.avg = 93-5¢m

Nppesl -g
prc’'prc.e dprc :48.5~k—N

Ye.crossgirder = (he.crossgirder.avg + hprc + td.avg)'be.crossgirder"\frc - by m

Reaction forces from the simple beam model of superstructure (DL1+DL2):

DL1+DL2 := Simplebeam:(nyc-Gprc + tg avg™Vre Pd)

DL1+DL2" = (1067 2515 2895 2895 2515 1067)-kN

Loading for the continous beam model of superstructure (DL3):
Weight of waterproofing and pavement:
kN
9pavement = tp"PpIp = 115'?
Weight of sidewalks:

kN
Osidewalk1 = (01 = Ds.e)-(tp + 15cm)-~p + bg e'Ng e = 139~

kN
Osidewalkr = (Br = Bs.e)(tp + 156M)rg + b g e ¥re = 13.9-—
Weight of guard railing + pedestrian fence + installations:

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

kN
DL3 = gpavement * Isidewalk.] * Isidewalk.r * Jother.I * Jother.r = 429'?

2.1.3. SELF-WEIGHT ON WING WALLS

Dead load of sidewalks on wing walls:

Thickness of wing walls:

Avrage thickness of cantilevers supporting sidewalks:

teant = 0.5:(50 + 28)em]  [togn = 0.5:(50 + 25)cn
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9Yeant.l = Ysidewalk.l T Yother.| * (bl —Dbg e tw)'tcant.l'”frc

Yeant.r = Ysidewalk.r T Yother.r * (br — Dby - tw)'tcant.r"Yrc

_ 37N
m

= 23.7.k_N
m

2.1.4. LOADS FROM FILL AND BACKFILL, EARTH PRESSURE

Dead load of cover above pile cap beam:

Height of backfill and thickness of head slope (abutment):

. 8.60
i = m
backfill 8.70

9cov.backfill = Yt Npackfill

163.40) KN

9cov.backfill = (165 30/ 2
' m

Earth pressure on abutment wall:

KN

54.5
Pa = Npackfill Ky.a Mt = | cg 1 |

2.2. INCIDENTAL LOADS
2.2.1. TRAFFIC LOADS

m

LM1 Traffic load model

Max. thickness of cover (piers):

i 4.70
= m
cov.abut 4.80

tcov.pier == 1-10”1

9Ycov.abut = Vi tcov.abut

89.30 \ kN
9cov.abut = 9120 ) 2

2
m

73.1
Pp = Poackfil Kyp Yt = 74 0 )
' m

Ycov.pier = t tcov.pier

kN

Ycov.pier = 20-90'_2
m

kN

Tandem system TS UDL system
Location Axle loads 5
Qe [KN] g ik [kN/m?] Qg
Lane Number 1 300 1.00 9.00 1.00
Lane Number 2 200 1.00 2.50 1.00
Remaining area 2.50 1.00

—0,404—

For span lengths greater than 10 m, each tandem system are replaced
in each lane by a one-axle concantrated load of weight equal to the total

weight of the two axles:

Lane Number 1: 600 aq4 kN

Lane Number 2: 400 aq, kN
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Uniformly distributed load on sidewalks

kN kN kN
= 5,00 — Ben 105, = 3.75— Bey Qg = 3.75—
Ofk 2 sw.l 9k m sw.r Ofk m

Governing traffic load arrangements on deck

bsw.i| 70 bp

‘ 70 |bswr

kN
Ggr1.L = Dsw.rGric + (bp = W1 = W)l + Wp0igp-gic + Wi-0iqp-gic + Dy 1 = 420

Qqri.L = 201 Qqi + 202 Qo = 1000-kN

Mgr1.L = by 1 Afic (05D — &g = 70cm — 0.5-bgy |} . = 29.3-"NTm
+(bp - Wp - W2§'aqn'an'[0-5'bp —€q— Wqp — Wy — 0.5~(bp - Wy — WZ)]

+W2'0Lq2'QQk'(O-5‘bp —€q—Wq - 0.5~W2)

+Wy-0g-Gp(0.5by — eg — 0.5wy) .

+ bsw,r'ka-(O.S-bp —eq + 70cm + 0'5'bsw.r>

Mgr1.L = 2'0LQ2'Q2|('(0-5'bp —€q—Wqp - 0.5-W2) ... = 300-kNm
+2-01 Qi (0.5 — g — 0.5wy)

bsw.i 70‘ bp 70 |Dsw.r
(

kN
qgrl.R = bsw.l'qfk + Wl'o‘ql'qlk + W2'0‘q2'q2k + (bp - Wy - WZ)'O‘qn'an + bsw.l'qfk - 42_0.F

Qqri.R = 2:0Q1-Qqi + 202 Qo = 1000-kN

Mgry 3= Doy -Ofic(-0.5bp = &g = 700m - 0.5-bgyy ) ... - —29.3.k'\'Tm
+(bp - W - Wzg'@qn'an'[—0-5~bp —eq+ Wy + Wy + 0.5-(bp - Wy - Wz)]
+W2'0Lq2~q2k~(—0.5~bp —eq+ Wy + 0.5-w2)
+Wy-0g1-Ggpc(-0-5bp — ey + 0.5wy) ..

+ bsw,r'ka-(O.S-bp —eq + 70cm + 0'5'bsw.r>

Mgri.L = Z'OLQZ'QZk'(—O-5'bp —eq+Wwqp+ O.5-W2) ... = —=300-kNm
+2:091 Qp(-05bp — ey + 0.5wy )
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Braking and acceleration forces

Qi = 0.6-001+(2:Qqg) + 0-10-0g7-Agp Wy -Lgyy

Fp.q = Min(900kN, max( 180kN-ayq, Qj)) = 643-kN
F
b.a kN
Upgi= —— =6.1—
Lsup m

Centrifugal and other transverse forces

Q= gy (2 Q) Q = 600-kN
r 0, =020, (kN) if r<200m

0, - lﬁag‘m- (kN) if 200< <1500 m

0,=0 if r> 1500 m

Vertical load for abutments

Calculating substitute thickness of load distribution height
over approach slab according to Odemark method:

tgist:= 60cm  [Egis= 40MP4 |tzo:= 25cm  [Epgi=81GP  hy iy = min(hpaciiyy) = 8.60m

3 3

Eas Eas

tSUb.l = tdiSt - tas + 0.90- tas' _E . =2.42-m tSUb.Z = hb.min - tas + 0.90- tas' _E ) =10.42-m
dist dist

Load distribution and equivalent uniformly distributed Load distribution and equivalent uniformly distributed

load from TS1 according to Boussinesq method load from TS1+TS2 according to Boussinesq
below the approach slab: method on the bottom of the abutment:
Geq.1 = 57.3-kPa Yeq.2 = 20.3-kPa

kN kN
Pa.1= Kqaleq.l= 19-1'_2 Pa.2 = Kgaleq.2 = 6'8'_2
m m

2.2.2. WIND ACTIONS

Basic value of average wind speed: Reference altitude (approximately):

m . m hyes == 10.0
Vbo = 28: Vbo = 23?
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Direction and seasonal factors:

Cdir = 1.00 CSeason =1.00

Default value of average wind speed at 10m height over ground level:

m
Vb = VpoCdirCseason Vb = 28:00 N

Terrian category:

Reference height in terrian category Il.:

Terrian factor:

. 0.07
kr = 0.19- —0
2011

ky=0.19
Orography factor in general: cop=10
Turbulence intensity: kj = 1.0
i .
I,(2) = —z if Z<z4in
cln min
o —
20

Ki

ch-In z
o'l —
20

Wind loads on the y direction have
been neglected for the preliminary
design phase.

otherwise

Peak velocity pressure:

, 1 , 2
9p(2) = (1 + 7‘|V(Z))'E'P'(Cr(2)'C0'VbO'Cdir'Cseason)

Wind forces on bridge decks in x-direction

Il. Category

20“ = 0.05m

Roughness factor:

Z .
c(2) = kr-ln[gj if 2 <z

0
y4 .
kr-ln(—J otherwise
20
. kg
Air density: p:=125 T3
m

A
A

IL\/

1 2
Ap(2) = (1 + 7"v(z))'?p'(Cr(z)‘CO‘VbO‘Cdir'Cseason)

kN

Ap(Nref) = L15-—
m

kN

q'p(href) = 078—2
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 Eqiuvalent depth:

A
24 - =

] |dtot.a = 1.67m + 1.20m
2,0 — -
18 1 Force coefficient:
1'5_; @ Cfx.a(btot’dtot.a) =152
13 F-=em=-- \ ,
10 -caaaoe j_\ : Equivalent depth:
: 1-3 '

. o )

] P ! |dt0t_b = 1.67m + (2.00m — 30cm)|
05 o :

] i

] Lo : Force coefficient:

: S bld, !
0 Tt

01 23 45 6 7 89 101112 CfX-b(thI’dtot.b) = 1.66

Wind loading case without traffic:

kN
Fwk = dtot.a'qp(href)'cfx.a(btot’ OItot.a) = 5'O'F

Wind loading simultaneously with traffic:  ( Vo = 0.60 )

kN

Fw = $o.w dtot b dp(Nref) i b(Prot: dtot ) = 39—

Should be limited to

kN
diot b 0'p(Nref ) b(Prot: ot b) = 44—

m
Wind forces on bridge decks in z-direction

cfy == 0.90 (only downward direction is considered)

Wind loading case without traffic:
kN
Fuk = btot'qp(href)'cfz = 93'?
Wind loading simultaneously with traffic:  ( Pg = 0.60 )

kN

Fw = "J’O.w'btot'qp(href)'cfz = 59'?

Should be limited to
, kN
brotd'p(Nref) -tz = 66—

Wind effect on piers is neglected for the preliminary design phase.
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2.2.3.THERMAL ACTIONS

0(.\
max 70 Type 1
0 | IL:,II'I.'I'(: 7"‘I'\]\+ ]6
6 :
Type 2
50 T ?:.JHJ'.: y:'lu_\-'_ 4
Type 3
40 [ ’ [ 7:.!.1“\: ?;|;|\+ 2
| e
0o i I Minimum and maximum
TJ/pe 3 Low=T.+8 shade air temperatures:
10 —1 Tj(pc 2 Lww=Tut4
€, ax T}‘PC 1 E.lnin: Tnlin_3 Tm|n =-25°C
€, min
T = 35°C
10 b / | | max
. |
-20 &5 ‘ ' Minimum and maximum
uniform bridge temperature
-30 J-- | —T components:
40 B } T Te.min:= Tmin + 8°C = ~17.00-°C
. | o
min -50 P °C . o~ _ o
50 -40 -30 -20 -10 0 10 20 30 40 50 T, Te.max = Tmax + 2°C = 37.00-°C
Range of uniform bridge temperature component
Initial bridge temperature: Tg:=10°C
Characteristic values of maximum contraction and expansion range:
ATN.con = To ~ Temin = 27-°C
ATN.eXp = Te.maX - TO = 27-°C
Temperature difference components
Road, foot and railway bridges
Type 1 Type 2 Type 3
Surface
Thickness | Top warmer 52:‘;:1 Top warmer 5:::; Top warmer Eg::amr
than bottom than top than bottom than top than bottom than top
[mm] Keus ks K Ko Keuc ke
unsurfaced 0,7 09 0,9 1,0 0.8 1.1
water-
oroofed 1,6 06 11 09 15 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'EBI (Cc) A TI‘,’_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

Values to account for different surfacing thickness:

Ksurpoz = 080 ATpg, = Kgyr.poz 15°C = 12:°C

Ksurneg= 200 ATpeg = Ksyrneg8°C = 8-°C

Temperature difference components are neglected during the preliminary design phase as for their
simultaneity with traffic loads is to be omitted in ULS calculations according to “EN 1990”

Thermal expansion values for bearings and expansion joints

For bearings and expansion joint assuming specified setting temp.:

AT con + 10°C = 37-°C -

OLT = 10_
ATy gxp + 10°C = 37-°C

Movements for expansion joints:
0.50-Lg o ( AT con + 10°C) = 19.39-mm
2.2.4 TRAMMED SHRINKAGE

Relative humidity (outside condition):

RH := 80%

Notional size of PRC beam and deck slab:

|”prc = 3.14ﬂ

Characteristic compressive
cylinder strength of concrete:

2
Aprc = 0.290m

N N
fok.deck = 40 ) fek.prc = 50 )
mm mm

0.50-Lg o7 ( AT exp + 10°C) = 19.39-mm

=2:A ho.deck = td.avg

ho.pre: prc * Yprc
Mean value of concrete

cylinder cornpressive strength:

N N
fom.deck = 48 ” fem.prc = 98 )
mm mm
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Coefficient depending on the notional size:

kn(ho) = |10 if hgy<10cm
1.00 - 0.85
10- Q(ho ~ 10cm) if 10cm < hy < 20cm
20cm — 10cm 05
0.85-0.75 . 4 02t
0.85 — g(ho - 20cm) if 20em <hg<30em  Pas®i=1-e
30cm — 20cm
f
(0.75 — 0.70) . ck -6
0.75 - ———  (hy — 30cm) if 30cm < hy < 50cm Epalfar) = 2.5 —— - 10|-10
50cm — 30cm< 0 ) 0 ca( Ck) N
0.70 if hg > 50cm mm?
Autogenous
shrinkage strain:
3
ecalt-fek) = Bas(V-€ca(fek) agsp =4 Oger =012 Bry:= 1.55.(1 - RH )
t—tg fom
Bds(t’ts’ho) = - Qds2 o N
h —_
0 2
t—t)+ 004 || — — mm -6
(t-1) (mmj ecd.0(fem) = 085 (220 + 110-0gqy ) 10 "Bry

Development of the drying shrinkage strain:

scd(t’ts’hO’fcm) = Bds(t’ts’hO)'Ecd.O(fcm)'kh(ho)

Total shrinkage strain:

8cs(t’ts’hO’fck’fcm> = Eca(t’fck) + Ecd(t’ts’ho’fcm>

Total shrinkage strain of PRC beams at the time of deck casting (assumed age - 100 days),
€100.prc = 503(100’0’hO.prc’fck.prc’fcm.prc) = 0.018-%

and the final value of shrinkage:

€10000.prc = 505(10000’0’hO.prc’fck.prc»fcm.prc) = 0.028-%

Final shrinkage strain of the deck slab:

€10000.deck = Ecs(10000.0.0g deck- fek deck: fom.deck) = 0-027-%

Effective modulus of Ec eff.deck = 14.60ﬂ Ec.eff.prc o= 17.00ﬂ

elsticity of concrete: mm2 mm2

Trammed shrinkage of the composite superstructure:

(510000.prc - €100.prc)'nprc'Aprc'Ec.eff.prc + €10000.deck Pd td.avg Ec.eff.deck

= 0.017-%
(”prc'Aprc'Eo.eﬁ.prc + bd'td.avg'Ec.eff.deck)

€c.sup =

Substitute thermal expansion from trammed shrinkage of the superstructure:

€c.sup

oT

= 16.6-°C
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2.2.5. SEISMIC LOAD

The automatic generation of seismic loads are applied by AXIS VM built-in module.

The seismic loads are taken into account according to the Response Spectrum Analysis
method. This method requires a previously calculated number of undamped free vibration
frequencies and the corresponding mode shapes.

Based on these vibration mode shapes AxisVM generates equivalent static loads (for each
vibration mode shape) which are then applied to the model in a static analysis. Then internal
force results obtained for each mode shape are summed using to the method described in
design code specifications.

These are the steps of creating seismicloads and setting response spectrum parameters:

1. Calculate the first n vibration mode shapes and frequencies and the table of seismic
equivalence coefficients in X, Y directions.

2. The program will create multiple load cases.
Load cases X', 'Y’ are containing the maximum value of strsses and deflections calculated
from the seismic equivalence coefficients in X, Y directions.

Load cases '+, -’ are containing the maximum value of strsses and deflections eummarized
from the seismic equivalence coefficients in X, Y directions.

3. Setting seismic parameters

The seismic effects in Z directions are not to be considered!

Seismic zone map:

19° 20° 21°
S {7
0.10 Kukiagna
mEop
Anatu .
T beuej
S 0.05
(
J
C HoBm 3petaHuH .
Can
0.15
: Wuhuja
Ty}
<t
(F?
”/\? Wacay 0-10 Seorpan

Reference peak groung acceleration R = 0.05-g

of applied seismic zone:

Bridge importance class: II. v = 1.00

(Average importance class)

m
ag = '\“agR = 049—2
S

Design ground acceleration:
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Elastic acceleration response spectrum:

0<T<T,: sd(r)ag-s-{%+ri- Q%H
S B L4 I

5 [T.T,

—(,2.5.2;.[{?“0}

T,<T: S,(T) : g L T°
12)8-08

"C" type soil category is considered.

Parameters of response spectrum:

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
Behavior factor:
Parameter for the lower limit value:

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

33m [mis?] = 0,490 <Parametric shape= E
G d _ =
Ground type q=15 : S::I [mis2]
A Type 1
B Tipe 1 0,939

D
D Tipe 1 5= 115
E Type 1
T =
= Foo 2 g [51= 0,200 76
B Type 2 T [=]= 0,500 '
o el c
D Type 2 T [=l= (2,000
E Type 2 T[s]
0 4,000
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2.3. LOAD COMBINATIONS
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Action Symbol 1, [ T
grla TS 0,75 0,75 0
(LM I+pedestrian or | UDL 0,40 0,40 0
cycle-track loads) ') | Pedestrian+eycle-track loads 1040 0.40 0
grlb (Single axle) 0 0,75 0
Traffic loads | gr2 (Horizontal forces) 0 0 0
gr3 (Pedestrian loads) 0 0,40 0
ard (LM4 - Crowd loading)) 0 - 0
ard (LM3 — Special vehicles)) 0 - 0
Wind forces Fip
" . S 0,6 0,2 0
- Persistent design situations 0
- 8 - 0
- Execution
# 1.0 - -
Fy '
Thermal actions [ 06 0,6 0,5
Snow loads (s, ; (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 @i, oy, &, and fp 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

>1

2 Cire iUk "y pl" Y 01Ok 1™ Y 0. 0.9k i

izl

Seismic

i1

Z Gkrjn+|rPl|+|l‘4EdH+rl ZVIE_iQkTi
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Load group combinations:

~] —~] DEAD LOADS
~] ~] SEISMIC

~] ~] THERMAL
~] ] SHRINKAGE

~] o] TS
~] o] UDL

ol =~ wWIND (Fwk)

~| o wiND (Fw*)

~| ] BRAKING/ACCELERATION

~| —] TRANSVERSE
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Load groups:

Group Type 1 oo T aint 1 1 1, 1, 1, |Additiv

1 |DEAD LOADS Permanent | 1,350 | 1,000 | 0,850 1
2 |SEISMIC Seismic 1,000 | 1,000

3 |TS Variable 1,350 0,750 0,750 0 0
4 |UDL Variable 1,350 | 0,400 | 0,400 0 0
5 |THERMAL Variable 1,500 0 0,600 0 0
6 |SHRINKAGE Variable 1,000 1,000 1,000 | 1,000 0
7 JWIND (Fwk) Variable 1,500 | 0,600 | 0,200 0 0
8 |WIND (Fw*) Variable 1,500 1,000 1,000 0 0
9 |BRAKING/ACCELERATIO | Variable 1,350 | 0,750 | 0,750 0 0
10 | TRANSVERSE Variable 1,350 | 0,750 | 0,750 0 0
Load cases:

Name Group | Group Name Group Group
SEISMIC X /Y Vibration mode shapes TEMP+ THERMAL Variable
SEISMIC + SEISMIC Seismic TEMP-

SEISMIC - Fwk_L WIND (Fwk) Variable
DL EARTH PRESSURE DEAD LOADS Permanent | Fwk_R

DL SUBSTRUCTURES Fw*_L WIND (Fw*) Variable
DL1+DL2 Fw*_R

DL3 BRAKING+ BRAKING/ Variable
SHRINKAGE SHRINKAGE Variable | BRAKING- ACCELERATION

TS 1 AP TS Variable ubL_1 ubDL Variable
TS1 L

TS1R UDL_1-2_L

TS2 L UDL_1-2 R

TS 2R UDL_2-3_L

TS3 L UDL_2-3_R

TS 3 R UDL_3-4_L

TS 4 L UDL_3-4 R

TS 4 R UDL_4-5_L

TS5 L UDL_4-5_R

TS5 R UDL_5-6_L

TS 6 L UDL_5-6_R

TS 6_R UDL_6

TS 6_AP
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3. DESIGN OF ABUTMENTS
3.1. GEOMETRIC DATA
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3.2. DESIGN OF PILES

Critical ULS vertical load on piles:

Rz min -2492,37 kN

[1,35*DL1+DL2+1,35*DL SUBSTRUCTURES+1,35*DL3+1,35*DL EARTH PRESSURE]
{1*1*SHRINKAGE} (1,35*0,75*TS_6_AP+1,5*1*Fw*_L+1,35*0,75*BRAKING-+1,35*0,4*UDL_1-2_L
+1,35%0,4*UDL_3-4_L+1,35*0,4*UDL_5-6_L+1,35*0,4*UDL_3-4_R+1,35*0,4*UDL_5-6_R)

Quasipermanent vertical load on piles:
Rz min -1328,86 kN
[DL1+DL2+DL SUBSTRUCTURES+DL3+DL EARTH PRESSURE] {SHRINKAGE}
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Critical ULS internal forces on piles:

Critical | min/ | Nx [kN] My Mz
max. [KNm] [KNm]

My min | -564,02 -115 3,81
min | -566,69 | -115,01 -3,79
max | -2390,05 | 384,35 45,96
max | -2387,56 | 384,29 | -44,65

Mz min | -1347,61| 213,74 | -184,57
max |-1348,99 | 213,65 | 185,82

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]

According to the results of the finite elemental software (Axis VM) module RC2, with the considered

18016 reinforcement the LOADBEARING CAPACITY OF PILES IS SUFFICIENT!

This is the statically required reinforcement, but it is necessary to take into account the minimum

reinforcement according to EN 1992.
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3.3. DESIGN OF PILE CAP BEAMS
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4. DESIGN OF PIERS WITH BEARINGS
4.1. GEOMETRIC DATA
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4.2. DESIGN OF PILES

Critical ULS vertical load on piles:

Rz min -1543,21kN

[1,35*0,85*DL1+DL2+1,35*0,85*DL SUBSTRUCTURES+1,35*0,85*DL3+1,35*0,85*DL EARTH
PRESSURE] {1,35*UDL_1-2_L+1,35*UDL_1+1,35*UDL_1-2_R+1,35*UDL_2-3_L+1,35*UDL_4-5 L
+1,35*UDL_2-3 R+1,35*UDL_4-5 R} (1,35*0,75*TS_2_L+1,5*1*Fw*_R+1,35*0,75*BRAKING-)

Quasipermanent vertical load on piles:
Rz min -868,27 kN
[DL1+DL2+DL SUBSTRUCTURES+DL3+DL EARTH PRESSURE]
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Critical ULS internal forces on piles:

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

Critical | min/ | Nx [kN] My Mz
max. [KNm] [KNm]
My min | -1105,32| -35,49 | -178,58
max | -1105,31| 35,49 | -178,58
Mz min |-1105,32| -35,49 | -178,58
min |-1105,31| 35,49 | -178,58
max | -1094,95| -35,34 174,05
max | -1094,97 | 35,34 174,05
Eurocode i
€25/30

M, [kNm]

According to the results of the finite elemental software (Axis VM) module RC2, with the considered

12016 reinforcement the LOADBEARING CAPACITY OF PILES IS SUFFICIENT!

This is the statically required reinforcement, but it is necessary to take into account the minimum

reinforcement according to EN 1992.
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4.3. DESIGN OF PILE CAP BEAMS
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4.4. DESIGN OF COLUMNS

Critical ULS internal forces on columns:

Critical | min/ | Nx [KN] | Vy [kN] | Vz [kN] My Mz
max. [KNm] [KNm]

NX min | -4801,42 0 -99,33 | 509,19 0
max |-1593,25| -31,21 210,49 711,95 0

My min | -2770,7 | -31,21 210,49 -908,8 -240,3

max | -2787,95| 31,21 | -211,01 | 930,58 240,3
Mz min | -2770,7 | -31,21 210,49 | -908,8 -240,3
min | -2787,95| 31,21 | -211,01 | 930,58 | -240,3
max | -2770,7 | -31,21 210,49 | -908,8 240,3
max | -2791,66 | 31,21 | -211,06 | 930,84 240,3

Eurocode
C30/37
Cross-section 080x160 COLUMN
Ab [cm?] = 11425,53
B500B
Reinforcement 28016
As/Ab [%] = 0,49
Stirrup
sw [mm] = 200
Buckling length
By = 1,000*L
Bw = 2,000%L
L [m] = variable

Assuming buckling length longitudinally < 2.00xL and transversally < L

N 3|
Eurocode
Case : Linear, Critical
fee = 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

According to the results of the finite elemental software (Axis VM) module RC2, with the considered
28016 reinforcement the LOADBEARING CAPACITY OF COLUMNS IS SUFFICIENT!
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5. DESIGN OF FIX PIERS
5.1. GEOMETRIC DATA
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5.2. DESIGN OF PILES

Critical ULS vertical load on piles:

Rz -1869,34kN

[1,35*0,85*DL1+DL2+1,35*0,85*DL SUBSTRUCTURES+1,35*0,85*DL3+1,35*0,85*DL EARTH
PRESSURE] {1,35*UDL_2-3_L+1,35*UDL_3-4 L+1,35*UDL_5-6_L+1,35*UDL_2-3 R+1,35*UDL_3-4_R
+1,35*UDL_5-6_R+1,35*UDL_6} (1,35*0,75*TS_3_R+1,5*1*Fw*_L+1,35*0,75*BRAKING-)

min

Quasipermanent vertical load on piles:
Rz -924,27 kN
[DL1+DL2+DL SUBSTRUCTURES+DL3+DL EARTH PRESSURE] {SHRINKAGE}

min
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Critical ULS internal forces on piles:

Critical | min/ | Nx [kN] My Mz
max. [KNm] [KNm]
My min | -1647,59 | -99,07 103,42
max | -1647,69| 99,04 103,45
Mz min |-1285,12| 81,87 | -185,06
max | -1293,07| 81,99 188,08
Eurocode
€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
P = 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.) = 0,489

' M, [kNm]

According to the results of the finite elemental software (Axis VM) module RC2, with the considered

12016 reinforcement the LOADBEARING CAPACITY OF PILES IS SUFFICIENT!

This is the statically required reinforcement, but it is necessary to take into account the minimum

reinforcement according to EN 1992.
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5.3. DESIGN OF PILE CAP BEAMS
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5.4. DESIGN OF COLUMNS

Critical ULS internal forces on columns:

Critical | min/ | Nx [KN] | Vy [kN] | Vz [kN] My Mz
max. [KNm] [KNm]

NXx min | -5129,58 | -166,48 | 243,51 | -891,16 | -844,82

min | -5128,84 | 166,38 | 243,26 | -888,71 | 843,69

max | -1619,4 | 197,91 | -289,32 | -1482,5 | -851,85
Vy min | -3016,12 | -250,74 | 64,13 | -162,09 | -1206,34
min | -2982,19 | -250,62 | -54,47 116,43 | -1208,72
max | -3016,74 | 250,63 63,8 -158,65 | 1205,52
max | -2982,1 | 250,68 | -54,51 118,54 | 1208,95
Vz min | -3016,26 | 197,91 | -289,32 | 1237,1 | 1008,75
max | -3029,59 | 197,9 294,45 |-1260,53 | 1008,56
My min | -2752,86 | 197,91 | -289,32 | -1482,5 | -851,85
max | -2766,2 197,9 294,45 | 1507,34 | -851,93
Mz min | -2682,37 | -239,16 | 48,92 | -111,52 |-1213,23
min | -2316,68 | -239,71 | -29,99 36,59 |-1212,54
max | -2683,05 | 239,06 48,62 | -108,22 | 1212,47
max | -2677,36 | 239,78 | -42,63 81,98 |1212,71

Eurocode
C30/37
Cross-section 080x160 COLUMN
Ab [cm?] = 11425,53
B500B
Reinforcement 28020
As/Ab [%] = 0,77
Stirrup
sw [mm] = 200
Buckling length
Byy = 1,000*L
B = 1,500*L
L [m] = variable

Assuming buckling length longitudinally < 1.50xL and transversally < L

Eurocode
Case : Linear, Critical

foe = 1,000
N [kN] My [kNm] Mz [kNm]
min/max
-22935,95 6,27 -2,06
3826,46 -6,83 2,24
min/max
-8750,00 -4814,59 0
-8750,00 4815,75 0
min/max
-8250,00 0 -2679,96
-8250,00 0 2680,23
C30/37

Cross-section 080x160 COLUMN
Ab [cm?] = 11425,53
B500B
Reinforcement 28020
As/Ab [%] = 0,77
Efficiency
g(N = const.) = 0,886

According to the results of the finite elemental software (Axis VM) module RC2, with the considered
28020 reinforcement the LOADBEARING CAPACITY OF COLUMNS IS SUFFICIENT!
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6. DESIGN OF BEARINGS, EXPANSION JOINTS

Results of calculated vertical, transversal loads and required movements for bearings:

Critical loads on bearings (ULS) and

" - . Influential effects: Yo Movements
characteristic expansion/contraction
Transversal: 278 kN Thermal effect 0.6 19,2 mm
c1 Vertical: 2105 kN Shrinkage 1 9,2 mm
Expansion: 49,6 mm | Braking and acceleration 0 21,1 mm
Contraction: 41,8 mm | Traffic load 0.75 22,7 mm
Transversal: 339 kN Thermal effect 0.6 12,9 mm
c2 Vertical: 4355 kN Shrinkage 1 6,1 mm
Expansion: 29,0 mm | Braking and acceleration 0 21,2 mm
Contraction: 35,0 mm | Traffic load 0.75 0,1 mm
Transversal: 346 kN Thermal effect 0.6 12,9 mm
cs Vertical: 4358 kN Shrinkage 1 6,1 mm
Expansion: 29,0 mm | Braking and acceleration 0 21,2 mm
Contraction: 35,0 mm | Traffic load 0.75 0,1 mm
Transversal: 261 kN Thermal effect 0.6 19,2 mm
c6 Vertical: 2104 kN Shrinkage 1 9,2 mm
Expansion: 50,1 mm | Braking and acceleration 0 21,1 mm
Contraction: 41,8 mm | Traffic load 0.75 23,3 mm
Results of required movements for expansion joints:
Characteristic expansnc_)n/c_ontractlon Influential effects: Yo Movements
values for expansion joints
. Thermal effect 0.6 19,4 mm
Expansion: 53,7 mm -
c1 Shrinkage 1 9,2 mm
) Braking and acceleration 0 21,1 mm
Contraction: 41,9 mm
Traffic load 0.75 28,0 mm
. Thermal effect 0.6 19,4 mm
Expansion: 54,3 mm -
c6 Shrinkage 1 9,2 mm
. Braking and acceleration 0 21,1 mm
Contraction: 41,9 mm
Traffic load 0.75 28,7 mm

7. BEARING CAPACITY CALCULATION OF PILES

Calculation has been prepared according to the geotechnical profile and CPT results provided by the

geotechnical designer. Calculation results and brief explanation of methodology has also been enclosed.
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Pile resistance for fine-grained soils
Undrained shear strength cab be calculated from CPT according to Lunne et al., (1997):

Cut™ Geii ! Ny

The ultimate pile base resistance can be calculated taking into account the piling technology,
data from pile load tests, and suggestions of national standards with the equation:

Gb.cal = 0.6 - Hb " Gek

q.x characteristic CPT point resistance which can be taken as the average of the
CPT point resistances of the zone from 1.5-D above the pile base to 3.0-D
under the base,

up base resistance factor depending on the technology

For the ultimate pile shaft resistance the following square root formula was developed
taking into account the national standards allowing for different piling technologies:

q.\'.r.'m’.'{ =12. M- qc:l
Hs shaft resistance factor depending on the technology

cy1 > 500 kPa undrained shear strength may be taken into account only after
verifying through investigation tests,

Gica = 2.5 MPa can be used only by verifying by pile load test,

Gr:max = 4 MPa for hard clays and gy.max < 8 MPa for highly overconsolidated clays
or claystones shall be considered.

Hp Hs Fsmax [KPa]

Displacement driven precast concrete 1.00 1.05 85
piles steel tube driving with closed end 1.00 0.80 70

cast in place made by a steel tube driving

with closed end and reclaiming during 1.00 1.10 90

concreting

screwed cast in place 0.90 1.25 100
Replacement Continous Flight Auger pile 0.90 1.00 80
piles bored piles with drilling mud 0.80 1.00 80

bored piles with casing 0.80 1.00 80

Pile resistance for coarse-grained soils
The base resistance calculation uses the method suggested in EC 7-2, with a new
reduction factor:

| I clm -+ ¢ llm
p:cat =4 "0y * E '(q : ; o4+ q, ||||n)

&, base resistance factor

Ay reduction factor to take into account the suggestion of De Ruiter and
Beringen (in Van Tol, 1993 and Fellenius, 2006) which was overlooked in
EC 7-2

For shaft resistance also the square root formula was applied:

QS.'ccr!;:’ = a.s-q : Qc;r’
Osq shaft resistance factor depending on the technology

gy > 5.0 MPa can be used only if verified by pile load test,

Gomax = 15 MPa for all cases,

An extremely cautious approach is needed to estimate the base resistances of CFA-
piles made in sands having calcareous bonds or liquefaction potential, because the
soil condition can deteriorate suddenly throughout the formation.

(7 Olsq Gsmax [KPa]

Displacement driven precast concrete 1.00 0.90 150
piles steel tube driving with closed end 1.00 0.75 120

cast in place made by driving a steel

tube with closed end and reclaiming 1.00 1.10 160

during concreting

screwed cast in place 0.80 0.75 160
Replacement  Continous Flight Auger pile 0.70 0.55 120
piles bored piles with drilling mud 0.50 0.55 100

bored piles with casing 0.50 0.45 80
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Calculation according to CPT - n4 Partial factors | Base res. fact. | Shaft res. fact. | Max. shaft res.
for overpass B0893 Base Shaft F C F C F C
Driven precast concrete 1 1,10 1,10 1,00 1,00 1,05 0,90 85 150
Steel tube driving with closed
end, cast in place made by a 2| 1,25 1,10 1,00 1,00 0,80 0,75 70 120
steel tube driving
Zv't.h closed end andreclaiming | 53 | 455 440 | 100 100 | 1,10 110 | 90 160
uring concreting
Screwed cast in place 4 1,25 1,10 0,90 0,80 1,25 0,75 100 160
Continous flight auger pile 5| 1,20 1,10 0,90 0,70 1,00 0,55 80 120
Bored piles with drilling mud 6 1,25 1,10 0,80 0,50 1,00 0,55 80 100
Bored piles with casing 71 1,25 1,170 | 0,80 0,50 1,00 0,45 80 80
Foreseen pile type: 7| 1,25 1,10 0,80 0,50 1,00 0,45 80 80
Pile diameter (m) 0,90
Pile cap level (m) 80,78 g = ES|I _FSl 2 F =8| 8 =
o) 5 5 5 5 fe]
Pile base level (m) 70,60 x| 2| 2| §2| s2| ¥ =
Cone factor (Nk) 15,5 < 26,5 | 24,6 15,0 2,6 o
Pilecap reduction factor (Ab) 0,60 3 gb.cal 8,00 Fine soil ©
Pile base crit. level (m) 67,00 - [MPa] 3,36 Coarse soil ~
Pile length (m) 10,18 Soil type at pile base ( Fine / Coarse ) C
Rsk = 1313 kN Eappl 1,00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 140 140 1,35 1,33 1,31 1,29 1,27 1,25
Red = 3023 kN Emin ' 140 127 123 120 115 1,12 1,08
Pile load test verification is mandatory, for ensuring high values at pile base
: ) : ~ YES
resistance and reducing correlation factor for £€=1,00
0 |
12 6 11 16 21 26 31 36
2
»
o
>
6 =Y
—
L —
-8
<<
10 L ——
=
12 (
1 = —
- —
<{
-16
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Calculation according to CPT - n4 Partial factors | Base res. fact. | Shaft res. fact. | Max. shaft res.
for overpass B0893 Base Shaft F C F C F C
Driven precast concrete 1 1,10 1,10 1,00 1,00 1,05 0,90 85 150
Steel tube driving with closed
end, cast in place made by a 2| 1,25 1,10 1,00 1,00 0,80 0,75 70 120
steel tube driving
With closed end and reclaiming | 5 | 455 440 | 100 100 | 1,10 10 | 90 160
during concreting
Screwed cast in place 4 1,25 1,10 0,90 0,80 1,25 0,75 100 160
Continous flight auger pile 5| 1,20 1,10 0,90 0,70 1,00 0,55 80 120
Bored piles with drilling mud 6 1,25 1,10 0,80 0,50 1,00 0,55 80 100
Bored piles with casing 71 1,25 1,170 | 0,80 0,50 1,00 0,45 80 80
Foreseen pile type: 7| 1,25 1,10 0,80 0,50 1,00 0,45 80 80
Pile diameter (m) 0,90
Pile cap level (m) 79,64 8 = EEI 8| =8| =¢ E =
Pile base level (m) 70,60 ¥ S22 2| §2| 2| £ =
Cone factor (Nk) 15,5 o 26,5 | 24,6 15,0 2,6 o
Pilecap reduction factor (Ab) 0,60 & gb.cal 8,00 Fine soil ©
Pile base crit. level (m) 67,00 - [MPa] 3,36 Coarse soil ~
Pile length (m) 9,04 Soil type at pile base ( Fine / Coarse ) C
Rsk = 1144 kN Eappl 1,00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 140 140 1,35 1,33 1,31 1,29 1,27 1,25
Red = 2855 kN Emin ' 140 127 123 120 115 1,12 1,08
Pile load test verification is mandatory, for ensuring high values at pile base

: ) : YES
resistance and reducing correlation factor for £€=1,00

0 |

6 11 16 21 26 31
2
»
o
>
0 =Y
—
L —
-8
<<
10 L ——
=

12 (

) <

- —

<{
-16
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Calculation according to CPT - n4 Partial factors | Base res. fact. | Shaft res. fact. | Max. shaft res.
for overpass B0893 Base Shaft F C F C F C
Driven precast concrete 1 1,10 1,10 1,00 1,00 1,05 0,90 85 150
Steel tube driving with closed
end, cast in place made by a 2| 1,25 1,10 1,00 1,00 0,80 0,75 70 120
steel tube driving
Zv't.h closed end and reclaiming | 4 | 455 440 [ 100 100 | 1,10 110 | 9 160
uring concreting
Screwed cast in place 4 1,25 1,10 0,90 0,80 1,25 0,75 100 160
Continous flight auger pile 5| 1,20 1,10 0,90 0,70 1,00 0,55 80 120
Bored piles with drilling mud 6 1,25 1,10 0,80 0,50 1,00 0,55 80 100
Bored piles with casing 71 1,25 1,170 | 0,80 0,50 1,00 0,45 80 80
Foreseen pile type: 7| 1,25 1,10 0,80 0,50 1,00 0,45 80 80
Pile diameter (m) 0,90
Pile cap level (m) 79,66 S S8 & =8| =8| ¥z
o) 5 5 5 5 fe]
Pile base level (m) 70,60 x| 2| 2| §2| s2| ¥ =
Cone factor (Nk) 15,5 o 26,5 | 24,6 15,0 2,6 o
Pilecap reduction factor (Ab) 0,60 & gb.cal 8,00 Fine soil ©
Pile base crit. level (m) 67,00 - [MPa] 3,36 Coarse soil ~
Pile length (m) 9,06 Soil type at pile base ( Fine / Coarse ) C
Rsk = 1144 kN Eappl 1,00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 140 140 1,35 1,33 1,31 1,29 1,27 1,25
Red = 2855 kN Emin ' 140 127 123 120 115 1,12 1,08
Pile load test verification is mandatory, for ensuring high values at pile base
: ) : _ YES
resistance and reducing correlation factor for £€=1,00
0 |
6 11 16 21 26 31
2
»
o
>
6 =Y
—
L —
-8
<<
10 L ——
=
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1 = —
- —
<{
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Calculation according to CPT - n4 Partial factors | Base res. fact. | Shaft res. fact. | Max. shaft res.
for overpass B0893 Base Shaft F C F C F C
Driven precast concrete 1 1,10 1,10 1,00 1,00 1,05 0,90 85 150
Steel tube driving with closed
end, cast in place made by a 2| 1,25 1,10 1,00 1,00 0,80 0,75 70 120
steel tube driving
With closed end and reclaiming | 5 | 455 440 | 100 100 | 1,10 10 | 90 160
during concreting
Screwed cast in place 4 1,25 1,10 0,90 0,80 1,25 0,75 100 160
Continous flight auger pile 5| 1,20 1,10 0,90 0,70 1,00 0,55 80 120
Bored piles with drilling mud 6 1,25 1,10 0,80 0,50 1,00 0,55 80 100
Bored piles with casing 71 1,25 1,170 | 0,80 0,50 1,00 0,45 80 80
Foreseen pile type: 7| 1,25 1,10 0,80 0,50 1,00 0,45 80 80
Pile diameter (m) 0,90
Pile cap level (m) 79,66 8 = EEI 8| =8| =¢ E =
Pile base level (m) 70,60 ¥ S22 2| §2| 2| £ =
Cone factor (Nk) 15,5 o 26,5 | 24,6 15,0 2,6 o
Pilecap reduction factor (Ab) 0,60 & gb.cal 8,00 Fine soil ©
Pile base crit. level (m) 67,00 - [MPa] 3,36 Coarse soil ~
Pile length (m) 9,06 Soil type at pile base ( Fine / Coarse ) C
Rsk = 1144 kN Eappl 1,00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 140 140 1,35 1,33 1,31 1,29 1,27 1,25
Red = 2855 kN Emin ' 140 127 123 120 115 1,12 1,08
Pile load test verification is mandatory, for ensuring high values at pile base

: ) : YES
resistance and reducing correlation factor for £€=1,00

0 |

6 11 16 21 26 31
2
»
o
>
0 =Y
—
L —
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Calculation according to CPT - n4 Partial factors | Base res. fact. | Shaft res. fact. | Max. shaft res.
for overpass B0893 Base Shaft F C F C F C
Driven precast concrete 1 1,10 1,10 1,00 1,00 1,05 0,90 85 150
Steel tube driving with closed
end, cast in place made by a 2| 1,25 1,10 1,00 1,00 0,80 0,75 70 120
steel tube driving
With closed end and reclaiming | 5 | 455 440 | 100 100 | 1,10 10 | 90 160
during concreting
Screwed cast in place 4 1,25 1,10 0,90 0,80 1,25 0,75 100 160
Continous flight auger pile 5| 1,20 1,10 0,90 0,70 1,00 0,55 80 120
Bored piles with drilling mud 6 1,25 1,10 0,80 0,50 1,00 0,55 80 100
Bored piles with casing 71 1,25 1,170 | 0,80 0,50 1,00 0,45 80 80
Foreseen pile type: 7| 1,25 1,10 0,80 0,50 1,00 0,45 80 80
Pile diameter (m) 0,90
Pile cap level (m) 79,88 8 = EEI 8| =8| =¢ E =
Pile base level (m) 70,60 ¥ S22 2| §2| 2| £ =
Cone factor (Nk) 15,5 < 26,5 | 24,6 15,0 2,6 o
Pilecap reduction factor (Ab) 0,60 S gb.cal 8,00 Fine soil ©
Pile base crit. level (m) 67,00 - [MPa] 3,36 Coarse soil ~
Pile length (m) 9,28 Soil type at pile base ( Fine / Coarse ) C
Rsk = 1185 kN Eappl 1,00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 140 140 1,35 1,33 1,31 1,29 1,27 1,25
Red = 2896 kN Emin ' 140 127 123 120 115 1,12 1,08
Pile load test verification is mandatory, for ensuring high values at pile base

: ) : YES
resistance and reducing correlation factor for £€=1,00

0 |

6 11 16 21 26 31
2
»
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Calculation according to CPT - n4 Partial factors | Base res. fact. | Shaft res. fact. | Max. shaft res.
for overpass B0893 Base Shaft F C F C F C
Driven precast concrete 1 1,10 1,10 1,00 1,00 1,05 0,90 85 150
Steel tube driving with closed
end, cast in place made by a 2| 1,25 1,10 1,00 1,00 0,80 0,75 70 120
steel tube driving
With closed end and reclaiming | 5 | 455 440 | 100 1,00 | 1,10 10 | 90 160
during concreting
Screwed cast in place 4 1,25 1,10 0,90 0,80 1,25 0,75 100 160
Continous flight auger pile 5| 1,20 1,10 0,90 0,70 1,00 0,55 80 120
Bored piles with drilling mud 6 1,25 1,10 0,80 0,50 1,00 0,55 80 100
Bored piles with casing 71 1,25 1,170 | 0,80 0,50 1,00 0,45 80 80
Foreseen pile type: 7| 1,25 1,10 0,80 0,50 1,00 0,45 80 80
Pile diameter (m) 0,90
Pile cap level (m) 80,71 S S8 & =8| =8| ¥z
(] 5 5 5 5 fe)
Pile base level (m) 70,60 x| 2| 2| §2| s2| ¥ =
Cone factor (Nk) 15,5 < 26,5 | 24,6 15,0 2,6 o
Pilecap reduction factor (Ab) 0,60 3 gb.cal 8,00 Fine soil ©
Pile base crit. level (m) 67,00 - [MPa] 3,36 Coarse soil ~
Pile length (m) 10,11 Soil type at pile base ( Fine / Coarse ) C
Rsk = 1313 kN Eappl 1,00 1 2 3 4 5 7 10
Rbk = 1710 kN Emean 140 140 1,35 1,33 1,31 1,29 1,27 1,25
Red = 3023 kN Emin ' 140 127 123 120 115 1,12 1,08
Pile load test verification is mandatory, for ensuring high values at pile base
: ) : ~ YES
resistance and reducing correlation factor for £€=1,00
0 | L
12 6 11 16 21 26 31 36
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STATIC CALCULATION OF SUPERSTRUCTURE
DESIGN OF BRIDGES
OVERPASS at km 89+315.15
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1. INPUT DATA

1.1. GEOMETRIC DATA

Support angles (°) .
Length of stucture (m)

Spans (m)
Length of PRC beams (m)

Width of pavement (m)
Wtdth of sidewalk (left) (m)
Width of sidewalk (right) (m)
Sidewalk edge width (m)
Sidewalk edge height (m)

Awerage thickness of RC deck slab (m) ty.avg
Thickness of pavement + waterproofing (m) ty
Number of supports Nsup
Number of PRC beams Npre
Weight per running meter of PRC beams (kN/m) Gprc
Height of PRC beams (m) Porc
Spacing of PRC beams (m) tore.m
b br
25 1Vbsw_| , 70 be 70 ‘bsw_rqv 25

Lr |

| | bse bs bee |

A A A A

Servicable sidewalk width (right) b = b, -~ 25cm — 70cm = 0.750 m

SW.I -

Servicable sidewalk width (left) bgy | = D) — 25cm — 70cm = 0.750m

Deck width bg = by + by + by — 2:bg o = 8.700m

p
Deck excentricity eq = 0-5'(bd + 2-350m) ~ by~ 05:b, = 0.000m
Total width of superstructure: biot = by + 2:bg ¢ = 9.400m
1.2. APPLIED STANDARDS
EN 1990 Basis of structural design
EN 1991-1-1 General actions - Densities, self-weight, imposed loads for buildings
EN 1991-1-4 General actions - Wind actions
EN 1991-1-5 General actions - Thermal actions
EN 1991-2 Traffic loads on bridges
EN 1992-1-1 Design of concrete structures - Part 1-1 General rules
EN 1992-2 Concrete bridges - Design and detailing rules
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1.3. MATERIALS

Concrete and steel material model partial factors:

Ve = 1.50

g = 1.15

Taking into account the duration of the loads we reduce the value of the concrete's tensil and
compressive strength. We applicate this reducing factor.

O = 0.85 Ot = 1.00

Concrete - PRC girders (EN 1992 and EN 206)

Secant modulus of
elsticity of concrete:

kN
Eem = 37.3——

2
mm

Effective modulus of
elsticity of concrete:

kN
Eeeff =170
mm

Mean value of axial tensile
strength of concrete

N
= 41—
2

mm

fotm

Design value of axial tensile
strength of concrete

N
fotg = 19—
mm

Concrete - RC deck slab (EN 1992 and EN 206)

Secant modulus of
elsticity of concrete:

kN
Eem = 35.2——

2
mm

Effective modulus of
elsticity of concrete:

kN
Eceff = 14.6-—2
mm

Mean value of axial tensile
strength of concrete

N
= 35—

2
mm

fotm

Mean value of concrete
compressive strength:

N
fom = 58.000-——

2
mm
Characteristic compressive

cylinder strength of concrete
at 28 days

N
fok = 50.0—

mm

Design value of concrete
compressive strength:

N
f.q=283——
cd 2

mm

Proportionaloty factorof concrete material

0

1x10~

model for rectangle shaped stress dispersion:

Mean value of concrete
compressive strength:

N
fom = 48.000-——

2
mm
Characteristic compressive

cylinder strength of concrete
at 28 days

N
fok = 40.0—

mm

Design value of concrete
compressive strength:

N
fo4=227——
cd 2

mm

20]

10

2x10°

3 30

c=0.80

3

4x10°°

1x10"°

2410 °

3x107°

4x10°°
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Design value of axial tensile  Proportionaloty factorof concrete material c=0.80
strength of concrete model for rectangle shaped stress dispersion:
N
mm
Composite stiffness ratio:
Ec eff Ec.eff = Ec.eff.prc and Ecm = Ecm.pre
e PR =169 <> P P
Ec eff.deck will be applied for composite cross-section calculations
Reinforcement (EN 10080) B500B(B60.50)
Characteristic tensile £ 800 N
strength of reinforcement: 's.tk = '
mm
500'/
Characteristic yield N Tttt K
: . foyr =500-—— |
strength of reinforcement: 's.yk 2 1
mm :
|
Design yield strength £ _ 435 N H
of reinforcement: syd™ ", '
mm t t
-01 0 0.1
Design value of kN . . .
modulus of elasticity Es= 200.—2 Strain value for yield strength:
of reinforcing steel: mm fs v
oy = ey =022%
Characteristic strain of €g uk = 18.0:% - 7‘ Eg
. : — 5001
reinforcement
atmaximum load: Coeffificient of kq = 0.80
adhesion:
Relative value of concrete compressive height:
C-€nE CeqrE
cu3'=s , cu3’=s ,
0=t . . E £cp = 0493 0= - £ 0= 2111
s.yd T €cu3Es €cuz’Bs ~ Tsyd
Strand (EN 10138) Y1860 S7-12.5
. kN . . i
Design value of modulus of Ep = 195.—— Nominal diameter: ¢p =12.5-mm
elasticity of prestressing steel mm2
N Nominal
Characteristic tensile strength fpk = 1860-—— cross-sectional Ap = 93.mm2
of prestressing steel: mm2 area (1 strand):
Characteristic 0,1% proof- fpo 1k = 1580.L Limit of strain: €pH = 2.5%
stress of prestressing steel: ' mm-
Tensile strength of f. = 1375.L le'.t f)f elastic fp
: ) p 2 strain: Elim=—7= 0.71-%
prestressing steel: mm im Ep
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Weight per unit volume

RC structures: Fill, backfill: Pavement:
kN kN kN
= 25— =19— = 24—
Vre 3 t 3 Tp 3
m m m

2. LOADS AND ACTIONS

2.1. PERMANENT LOAD

Loading from the simple beam model of superstructure (DL1):
. oo kN

Selfweight of girder: 9pL1 = 9prc = 7.26~F

Loading from the simple beam model of superstructure (DL2):

. . kN
Selfweight of bridge deck: =1 “~yre = 6.00-—
9pL2 = Wd.avg Ve >

m
Loading for the continous beam model of superstructure (DL3):

Weight of waterproofing and pavement:

2

m

Ypavement = tpVp

Weight of sidewalks:

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

kN
Osiewalkr = (Br = Bs.e)(tp + 156M)rg + b grhg e ¥re = 13.9-—

Weight of guard railing + pedestrian fence + installations:

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

- for middle-positioned girders:

1.92-k—N

m

9DL3.m = Ypavement =

- for edge-positioned girders:

kN
9DL3s = ma){(gsidewalk.r + gother.r) - br’(gsidewalk.l + gother.l) - bl] = 9-23'_2
m

- for the preliminary calculations DL3 is taken for the larger value regardless of which girder
position is chosen critical for the traffic loads:

9pL3 = max(gDL&m’gDLB.s)
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2.2. INCIDENTAL LOADS
2.2.1. TRAFFIC LOADS

LM1 Traffic load model

Tandem system TS UDL system
Location Axle loads

Qik [kN/m2] Agi

Qik [kN] dqi
Lane Number 1 300 1.00 9.00 1.00
Lane Number 2 200 1.00 2.50 1.00
Remaining area 2.50 1.00 —T 040~

For span lengths greater than 10 m, each tandem system are replaced
in each lane by a one-axle concantrated load of weight equal to the total
weight of the two axles:

Lane Number 1: 600 aq4 kN Lane Number 2: 400 aq, kN

Estimated load distribution on PRC girders: torem<1.00
S 59 o9 9% ¢ g
g ] g ]
3 S8 S S S 3 S
Q 0N o |10 0|0 Q Q
© Nio o Nioc © 2
=) o+ o+ o+ =) =)

ﬂ 0.25011Qk
—. <
S

T\

S

T\

/Y .
v\

S

T\

S

T\

S

\ﬂ

E

o1Q1k ca1Qik  o@2Qak o@2Qa2x
kN
m
Uniformly distributed load on sidewalks

m
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2.2.2. WIND ACTIONS

Simultaneous wind effect is neglected for the preliminary design phase.

2.2.3.THERMAL ACTIONS

Thermal actions are neglected during the preliminary design phase as for their simultaneity with
traffic loads is to be omitted in ULS calculations according to “EN 1990”

2.2.4 TRAMMED SHRINKAGE

The effect of trammed shrinkage between RC deck slab and the PRC girders -, due to different age of
the members - is calculated with the parameters of the composite cross section.

2.2.5. SEISMIC LOAD

As for the seismic effect in Z directions is not to be considered, seismic load is not significant.

2.3. LOAD COMBINATIONS

We calculate the significant bending moments for girders from listed loads in every span.

- selfweight of girder 94 simply supported beam static model
- selfweight of bridge deck 9, simply supported beam static model
- selfweight of asphalt paving 93 continuous beam static model
+ kerb and road barrier
- tandem system Q continuous beam static model
- uniformly distributed traffic load Qi continuous beam static model
ULS (a,b)
2 Ve jGr "y P " Y 001Dk 2V 0.4% 0.9k
i=1 >1
2 Eire. iUk ;" r "t v 01Ok 27 0. 0.1 Ok
izl i>1
Seismic

E GkVJU+HP||+Il‘4Ed"+H Z{{IEJQI( l
Jz1 izl

Characteristic Safety factors

2 Gy " O, " 20,10k Permanent loads: = 1.3 = 0.85
Z,k G
Frequent Prestressing: "p = 1.00

Z G;‘" ) l|+llP "+”U/l_1£)k‘1 ll+l| ZU/:_Qk . i —
= j oAk Traffic loads: Ng=13
Quasipermanent _ _ _
Z GA—‘J; IT+!IPH+I' nyz‘ig)k‘l
Jz1 iz1 Po.upL = 040 PrupL =040 byypL =0
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SPECIFICATION / EXPLANATION OF PERFORMED DESIGN CHECKS
IN THE PRELIMINARY DESIGN

In addition to girder-end checks in the prestressing stage the design
checks below have been performed for critical internal forces:

(critical internal forces were calculated by integrating distributed
loads and multiplication of point loads over influence lines)

Calculation of L=16.80 PRC girders

3.7. Calculation of girder over support for max. shear force

3.8. Calculation of girder in mid-span for max. bending moments
3.9. Calculation of girder over support for min. bending moments
Calculation of L=22.80 PRC girders

4.7. Calculation of girder over support for max. shear force

4.8. Calculation of girder in mid-span for max. bending moments
4.9. Calculation of girder over support for min. bending moments
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3. CALCULATION OF L =16.80 PRC GIRDERS
3.1. GEOMETRIC DATA

Distance of girders: Prescribed min. and avg. thickness of deck:
tore.m = 0.900m torc.s = 0-5(tore.m + 52em) td.avg = 24-€M
Effective deck width of composite cross secton: Girder length: Lyt = 16.80m

|tcomp.s = min(52cm + min(s'td.min’0-15'Lt)’tprc.s) =0.710m | Span: 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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Cross-section geometry of girder: Number of girders:

190| 200| 260 250 90 70 90| 260| 250 0
0| 45| 50| 170| 260| 450| 640 730| 900 Mpre = 10 pes
I
Cross-sectional area: Girder's center of gravity from

| AL - 2905.9~cm2 the top of the section:
y'q =45.9-cm
Inertia of the girder:

Girder's center of gravity from

the top of the deck:
Girder's static moment vt
J on the top of the deck: Y1 =¥ 1 * d.min
 — Sy = 133269.4-cm” y; = 65.9-cm
1

Upper and lower cross-section modulus:

! ! !
4
- I, = 2692825.4-cm
1 1 1

Strands in the cross-section: Wiy = 58715.88-cm3 Wiy, = 61009.18-cm3
n 2 1 0 0 2 4 5 10
Y 40| ©660| 670 705 765| 775| 835 845

3.2. CONRETE PROPERTIES FOR PRESTRESSING
Relative humidity (outside condition): RH := 80%
Adjusted concrete age as a result of the curing technology: tr:="5 days

Notional size of PRC beam and deck slab: Cement class factor:

(N class cement is
re =314 considered for the

Porc = 0.290m]
further calculations)

Up

=2.A

ho.pre: prc * Uprc  No.deck = td.avg S¢ = 0.20

Coefficient for the developement a concrete properties
depending on the age of the concrete:

28
[1‘ /TJ
T ~ 0.76

Becp=¢ Bec.p

Concrete properties during prestressing of strands:

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

Ecm.p

Limit of concrete compressive stress for temporary conditions (such as the prestressing of strands) is
described as f,(t) x kg value according to EN 1992, where kg factor may be taken up to 0.90 according to

manufacturars' recommendations based on extensive manufactoring experience.
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3.3. INITIAL AND EFFECTIVE PRESTRESSING FORCE

Initial prestressing force:

N
O'ini = 1240 ——

2
mm

< Tmax = Min(0.8f5y,0.9f50 1)

Loss from temperature difference (concrete curing):

AT :=40°C (estimated value)  oq:= 10 -

°C
AO’T = ATOLTEp

Loss from strand/bench slip:

Eglip = 0.010% (manufactorers recommendation)
Aogjip = EpEslip

Initial loss from stand relaxation:

Hini *= Tini + fpk P1000 = 2.5 (%) tg:=1 days
Relaxation (Class 2):

9.1 Kipj 0-75'(1—Hini) _5
Aoy 0= 0jni-0.66-p1gpg € -(0.024-tg) 10

Calculated loss from elastic deformation:

Fop = Gini'> iy Ap Fop = 2768-kN Mop = Fop'(¥Yp ~ V1)
05E,M
pMop
Aoy = ———(yy —y
el 1
iy P

Effective prestressing force:

Ogff = Ojni — A0T — Adg)jip = A0 g~ A

N
O'eff = 1114—2 <

mm

3.4. TIME DEPENDENT PRESTRESS LOSSES

N
Omax = 1422:——
mm2
N
Aoy =T780—
mm

N
AO‘s“p = 195—2
mm

(prestressing stage)

N
A‘Tpr.tO = 3'5'_2

mm

Mgy = 805.871-kNm

Tmax = Min(0.75-fy,0.85-fg 14 )

N
Aoy = 24.7——
mm
N
T = 1343 ——
mm2

Time-dependent prestress losses are calculated are calculated for each of the examined cross-sections

according to the prescribed formula given in 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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Loss from stand 9.1 Kipj 0'75‘(1_“ini) -5
relaxation: A‘Tpr(t) = Ojnj"0.66-p10pp-€ +(0.024-t) -10
ty := 100 days Aop i1 = Aopi(ty) = Aoprg  tp:=10000 days Aoy pi= Aoy(ty) = Ao g
(concreting of N (final stage) N
the RC deck) Aopri = 75— Ay =313 —
mm mm

Concrete creep and shrinkage values for the concreting of RC deck and the final stage:

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

3.5. DEFINITION OF END-ZONE AND ANCHORAGE LENGTH
Influential factors for anchorage length:
Mp1 = 3.20 coefficient for type of tendon (3 and 7-wire strands)
= coefficient related to the quality of the bond condition ("good" bond condition)

for sudden release

Q Q =

N = =

i i i
© = =
= N o
®) 71 )

= for 3 and 7-wire strands

TThe bond strength for anchorage in ULS state:

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

Oeff

The design value of the transmission length should be taken as the less favourable of two values,
depending on the design situation:

Concrete stresses may be assumed to have a linear distribution outside the dispersion length:

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

For design checks performed at the girder end (such as shear resistance check) stresses will be
calculated at the superior value of the linear distribution lenght as for:

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

Improved reinforcement of end-zone is provided in product plans!
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3.6. DESIGN CHECK OF GIRDER END

DURING PRESTRESSING OF STRANDS AND CONCRETING OF RC DECK

Position/section:

X| = Idisp.sup(hprc]

Effective height of reinforcement:

deff = hprc — 40mm = 0.860 m

3.6.1. INTERNAL FORCES

Reinforcement of girder end: 2016 + 2 strands

Arein

£ = 2:20m° + 2.A

p= 5.86-cm2‘

From the first and the second part of selfweight:

m

Mgy = 52.1-kNn|

m

3.6.2. CALCULATION OF CONCRETE STRESSES

SLS characteristic stresses on uncracked cross-section (N/mm?2)

TO_STAGE =
wpr

a1

"SUM"

(e} _3t0 =

Cracked cross-section

Location of the
neutral axis:

Xneut = 73.5-¢c

Relative rotation due
to bending moment:

1
K = 0.00073 —
neut m

Stress in the bottom of

3.775

-0.888

2.887

o_40 =

-20.429

0.855

-19.574

External bending moment:

Stresses in concrete:

the cross-section:

N
mm

Uncracked:

[Mg2 = 38.8-kNm

Mext = —MGl = -52.138-kNm

Cracked:

o3 = 0.0.—
t0.11 2

N

mm

N

2
mm

N
0.7-foy p = 25.3—

SUITABLE!

mm

SLS characteristic stresses on uncracked cross-section (N/mm?2)

T1 STAGE =
"p 3.426
NG o3 = -0.888
"G" -0.660
"SUM" 1.878

O-_4t1 =

-18.543

0.855

0.858

-16.831
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Cracked cross-section External bending moment: Meyt = _(MGl + MGZ) = —-90.919-KNm

Location of the Stresses in concrete:

neutral axis:

Uncracked: Cracked:

Xneut = 79.1-c

Relative rotation due

] N N

mm mm

to bendi t:
0 bending momen Gl = —16.8'l o4 :—17.2~L
11 5 tL.11 2
T _ mm mm
Kpeyt = 0.00112 = |
m

Stress in the bottom of gdi = —17.2~L
the cross-section: ' mm?

N
< 08 ek prc = 300 surmaBLE!

mm

3.7. CALCULATION OF GIRDER OVER SUPPORT FOR MAX. SHEAR FORCE

General middle-positioned girder is calculated!

Position/section: X| = |disp.sup(hprc]

Composite cross section properties

Cross-sectional area: Girder's center of gravity
2 from the top of the deck:
A5 = 4446-cm

Inertia of the girder: Y5 = 46.5-cm
4

I = 5885147-cm

3.7.1. INTERNAL FORCES

From the first and the second part of selfweight:

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

Upper and lower cross-section modulus
on the edges of the girder and teh deck:

Wi, = 221978-cm° Wi, = 92697-cm”

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

Mn1 = 52-kN Mns = 39-kN
@ @
m Vg1 = 54-kN m Vg = 40-kN
Effects on the continous superstructure
[X:="v" |Section =L,- (0.5‘40cm + Idisp.sup(hprc)x Diagram areas:
0.21 Toum = —9.849
| N
\_/ '
- 0.2 Tpos = 0.521
- 041 i i
o6 AXispay = 0.038 | |AXisp;n = ~0.962 Toeg - ~10371
-0.8r

-
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Bending moment from the third part of permanent loads:

VG3 = —Tsum-g3~m = 82-kN
Bending moment from distributed traffic loads:

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

Bending moment from concentrated traffic loads:

VTS = —AXiSmin'QTS = 241-kN

Critical max. shear force on the girder

+vo(Vs + VupL)

3.7.2. CALCULATION OF SHEAR RESISTANCE

Sheared cross section properties

bW = 140m Zy = O.90~deﬁ 2, =0.774m

Axial force from prestressing: Mean compressive stress in the cross-section:
Fa, = 2067-kN F3p N
3p Opp = — Opp = 4.65-——
T A cp 5
5 mm

Shear resistance of concrete cross-section neglecting shear reinforcement:

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

0.5
fk ~mm2
. _ 15| ‘ck.prc
kl = 0.15 Vimin = 0.035-k™""- T Vimin = 0.700

N
VRd.C = (Vmi”—z + kl.O-Cp]’bW'ZW VRd.C = 151.437-kN
mm

Coefficient taking account of the state of the stress in the compression chord:

Ocp = 1 if %p <0 Ocp = 1.164
g

L+ —2— | if 0 < 0gy <0250
fcd.pro

1.25 if 0'25'fcd.prc <O¢p < O'So'fcd.prc
(o}

251~ — | if 050-feq pre < 0 < foqt pre
fcd.prc
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The angle between the concrete compression strut and
the beam axis perpendicular to the shear force:

a,

y 12 14 P
o d
0 := acot] max| 1.0, if| —= < 0.52 + 0.56.—>—, COPIC 55 ||| cot(6) = 1.270 < 2.50
VEd fcd.prc 1 VRd.c
VEd

Strenght reduction factor:
(assuming that shear reinforcement is above 80% of the characteristic yield stress)

f 2
vim 0,60 1 - KR MM | 6480

250 N
Shear reinforcement:
Reinforcement mesh along the girder: |nW = 2"“1 |¢W = 10~mn1 |tW = 125'”"‘1 |°‘W = 901
Additional girder-end einforcement: |na = 2““1 |¢a = 10~mn1 |ta = 250~mn1 |°‘a - 901
The maximum effective shear reinforcement:
by cm2
Asw eff = Of""‘cp'”'fcd.prc'f =255 m SUITABLE! Aswett > Asw
s.yd
2 . 2 . 2
N P ~Sln(0(W)-’n' Ny dy -5|n(cxa)~1r cm

Agy = + =18.8.——

41, 414 m

The maximum available shear resistance:

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

VEg = 641k < [VRdmax=768kN  SUITABLE!

Actual shear resistance:

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

41,
VR.s = 806-K > Vg = 640.9-kN SUITABLE!

3.8. CALCULATION OF GIRDER IN MID-SPAN FOR MAX. BENDING MOMENTS

VRds =

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

General middle-positioned girder is calculated! t

comp -~ tcomp.rr{ |tprc = tprc.rr{

Position/section: x| := 0.5 Ly
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Composite cross section properties

Cross-sectional area: Girder's center of gravity

from the top of the deck:

As = 4446.cm”
Inertia of the girder: Y5 = 46.5-cm

I - 5885147-cm”

Internal forces from the trammed shrinkage:

3.8.1. INTERNAL FORCES

From the first and the second part of selfweight:

kN

Effects on the continous superstructure

[X:="M" |Section = 0.5 LJ

Upper and lower cross-section modulus
on the edges of the girder and teh deck:

Wi, = 221978-cm”

3
W5u.d = 147894-cm

N, = —421.kN
kN
m

p |Axismax = 3538 | |Axismin = -1.066
3
o
o+
I ———
-1 \_/
—2

Bending moment from the third part of permanent loads:

2
MG3 = Tsum~g3'm = 133-kNm
Bending moment from distributed traffic loads:
: 2 263k
MubL = Tpos' dUDL tpre'™ = 263-kNm

Bending moment from concentrated traffic loads:

MTS = AXiSmaX'QTS'm = 884-kNm

Critical max. bending moments on the girder

+7g(MTs + MypL)

Mkar = MGl + MGZ + MG3 ... = 1727-KNm
+Mts+ MypL

Wi, = 92697-cm”
259460-cm”°
W5|d = 259460-cm

Mg = -154-kNm

[Mgg = 191-kNn]

Diagram areas:

Tsum = 15.994
Tpos = 32433
Theg = ~16:439

+¥1 7MT1s + M1 upL-MupL

= 579-kNm

+¥p 75'MT1g + b2 ypL-MupL
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3.8.2. CALCULATION OF CONCRETE STRESSES
SLS characteristic stresses on uncracked cross-section (N/'mm?2)

T1_STAGE =

. G_Stl : . o

SLS characteristic stresses on uncracked cross-section (N/mm?2)

T2_STAGE =

I : : I : I :

ody = 4.1-L - fotm prc = 4.1'L Cracked cross-section
mm2 ' mm2 is to be calculated!
N N I
o3y =-11.7-—— < 0.6-fok pre = 30— Longitudinal cracks
2 .prc 5 |
mm mm would not occur!

SLS quasipermanent stresses on uncracked cross-section (N/mm2)

T2_STAGE =
I : I : I : I :
4 — .83 N DECOMPRESSION CONDITION

Tl T T HAS BEEN FULFILLED !

mm

N N .
chq - 6.6 | < fck prc'0'45 =225 —— Linear creep may
2 ' 2 1
mm mm be assumed!
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Cracked cross-section

External bending moment:

Mext = Mg

Location of the
neutral axis:

n.low = 36472:cm)

n.up = 33.704-cn)

Relative rotation due
to bending moment:

Effective height of strands:

deff == Yp

Stresses in concrete:

1

K, = -0.00203 —

n.low m
K, = -0.00243 i
n.up : m

Reinforcement = Prestress srands

Astrand = (an - npoj'Ap

Uncracked: Cracked:
N N
oly = -8.2— oly = -13.9—
mm mm2
N N
o2y = —4.0-— o2 1= 57—
mm2 mm2
N N
o3y = -11.7.-—— |03y ;= -12.6-——
mm2 mm2
N N
oy =41—— ody 1 = 0.0-——
mm mm2

Max. stress in prestress strands (SLS characteristic): E

Os.ext = _Hn.low'(deff.low ~Xnlow ~ td.min)'

P
) N N
Os max == Oeff — Acp.csr.tZ + Og ext = 1159~—2 < 0'75'fpk = 1395~—2 SUITABLE!
mm mm
N N N
a3y 1= -12.6-—— 0.6-f = 30-—— Longitudinal cracks
k.1l of < ck.prc >
mm mm would not occur!

3.8.3. CALCULATION OF BENDING MOMENT RESISTANCE

Calculation is based on the theory of E. Mérsch. Position of the neutral axis was calculated from
normal force vectorial balance assumption.

Normal reinforcement of the PRC girder is neglected fo safety.

- Neutral axis position: - Tension in strands: - Compression in conrete:

18.6-cm Fp = 3043-kN

- Position of tensile force
from the top of the deck:

Xneut = Fe = 3043-kN

- Relative rotation at
ultimate limit state:

- Position of compressive force
from the top of the deck:

1
Kk = 0.01877 — st = 95.6-cm Sc = 7.5cm
m
- Stresses in strands along the cross-section:
T kN
op =| 123 138] 138] 138 138] 138] 138] 138]
cm
- Bending moment resistance: MRq = 2682-kNm
- ULS safety factor: Nerit= 121 > 1.0 SUITABLE!
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3.9. CALCULATION OF GIRDER OVER SUPPORT FOR MIN. BENDING MOMENTS

t

General middle-positioned girder is calculated! comp = tcomp-ﬂ{ |tpr = tpr-"{

Critical maximum bending moment values for ultimate bending moment resistance are taken from the
position over the edge of cross girder, while bending moment values for for normal stress calculation are
taken from the girder-end linear distribution lenght.

Position/section: X'| == 40c X| = Idisp.inf(hprc)|

Composite cross section properties

Cross-sectional area: Girder's center of gravity Upper and lower cross-section modulus

) from the top of the deck: on the edges of the girder and teh deck:
A5 = 4446-cm

3 3
Inertia of the girder: Y5 = 46.5-cm Wg,, = 221978-cm Wg = 92697-cm
88 4 894.cm° 250460-cm°

I = 5885147-cm Wg, g = 147894-cm Wg g = 259460-cm
Internal forces from the trammed shrinkage: Ng = —421-kN M, = —154-kNm
Longitudinal reinforcement of concrete deck over supports upper: 012/200+020/200

lower: 012/200+020/200

Effective height of reinforcement:

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

3.9.1. INTERNAL FORCES

From the first and the second part of selfweight:

m

| m |
Mgy = 24-kN Mgy = 18-kN

Effects on the continous superstructure

[X = "M"| [Section := 17.10m — (0.5-40cm + 40cm) Diagram areas:
I Toum = —34.723
A /=\ —
Tpos = 8.494
-1
) [AXispax = 0.550 | - [AXispyp = —2.056 Tneg = —43.217
-3
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Bending moment from the third part of permanent loads:
Mgz = Tsum'93'm2 = —288-kNm

Bending moment from distributed traffic loads:

M'ypL = Tneg'qUDL'tprc'mz = —350-kNm

Bending moment from concentrated traffic loads:

MITS = AXlSmeTSm = -514-kNm

[X:="M" |Section = 17.10m — (0.5~40cm + Idisp.inf(hprc))|
.
A T~
— 1
J [AXispax = 0573 | - [AXispyp = —2.000
-3

Bending moment from the third part of permanent loads:
Mg3 = Tsum'93'm2 = —250-kNm

Bending moment from distributed traffic loads:

MypL = Tneg'qUDL'tprc'mz = —315-kNm

Bending moment from concentrated traffic loads:

MTS = AXlSmeTSm = —500-kNm

Critical max. bending moments on the girder

Mgg = Vg &(Mg1 + Mg + Mg3) - = ~1450-kNm
+7g(MTs + Myp)

Mkar = MGl + MGZ + MG3 . = =979-KNm

+Myg + MypL

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

+¥p 75'MT1s + b2 ypL-MupL

Diagram areas:

Toum =

Tpos =

Tneg =

-30.136

8.772

—-38.908
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3.9.2. CALCULATION OF CONCRETE STRESSES

SLS characteristic stresses on uncracked cross-section (N/'mm?2)

T1 STAGE =

. G_Stl : . o .

SLS characteristic stresses on

T2_STAGE =

I : I

N
ol = 7.7-——
mm2

N
oy = —26.1-——
mm2

N

fctm.deck =35 2
mm
N

0-6’fck.prc = 30-—2
mm

uncracked cross-section (N/mm?2)

: I : I :

Cracked cross-section

is to be calculated!

Longitudinal cracks
would not occur!

SLS quasipermanent stresses on uncracked cross-section (N/mm2)

G_Zq | I G_Sq | I G_4q |

T2 _STAGE =
I G_lq | I
N N
0'4q = —17.3~—2 < fck.prc'0'45 = 22.5‘—2
mm mm
N N
qu = 2'2‘_2 < fotm.deck = 3'5'_2
mm mm

Linear creep may
be assumed!

Crack control check
is not necessary!
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Cracked cross-section

External bending moment: Mext == Myar

Location of the Stresses in concrete:

neutral axis:

Xpeyt = 55.043-cn|

Relative rotation due
to bending moment:

1
K = 0.00318 —
neut m

Max. stress in reinforcement (SLS characteristic):

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

N N
O-S.k = 2858—2 < Ostyd = 3478—2
mm mm
N N
O'4k_|| = —298—2 - Ochkprc = 30—2
mm mm

Uncracked: Cracked:
N N
ol =77—— oly = 0.0-—
mm2 mm2
N N
02 =50 —— o2y 11 = 0.0-——
mm mm2
N N
o3y = 48— o3y 11 = 0.0-——
mm2 mm2
N N
ody = -26.1-—— |04y 1= —29.8-——
mm2 mm2
SUITABLE!

Transverse reinforcement is to be
applied to avoid loss of durability
due to potential longitudinal cracks!

3.9.3. CALCULATION OF BENDING MOMENT RESISTANCE

Calculation is based on ignoring the prestress strands of the cross section, neutral axis was

calculated from normal force vectorial balance assumption.

- Tension in - Compression - Neutral axis
reinforcement: in conrete: position:
Fp = 1672-kN Fo = 1672-kN Xpeut = 14.6-cm

- Position of the reinforcement
from the bottom of the girder:

S~ = 5.8-cm
deff = 100.0-cm c

- Bending moment resistance: MRq = 1574~an1

- ULS safety factor: 1.09 >

Nerit =

- Relative rotation at
ultimate limit state:

K = 0.02405 L

m

- Position of compressive force
from the bottom of the girder:

SUITABLE!
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3.10. CAMBER VALUES AND DEFORMATIONS (ESTIMATION)

General middle-positioned girder is calculated!

Internal forces at the mid-span

MG1 mig = 256.133-kNm MG3.mid = 132.829-kNm

MszId = 190.512-kNm MTSmld = 884.473-kNm

Composite cross section properties

Cross-sectional area: Girder's center of gravity
2 from the top of the deck:
Ag = 4446-cm

Inertia of the girder: Y5 = 46.5-cm

I - 5885147-cm”

Elastic modulus for

Prestressing:

kN Eem kN
cm.p = 34'_2 Bet1= ¢_ =4l—

mm tl mm?

E

Bending moments from prestressing
Prestressing stresses:
N

Aoy csrt1.mid = 9% ,
mm mm

N
O'eff = 1114—2

Prestressing forces:

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

Bending moments from prestressing:

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

|tcomp = tcomp.rr{

|tprc = tprc.rr{

Wi, = 221978-cm”

3
W5u.d = 147894-cm

Additional deformation (t1):

Upper and lower cross-section modulus
on the edges of the girder and teh deck:

Additional deformation (t2):

Eem kN

Wi, = 92697-cm”

W5|d = 259460-cm

E. .= - 51.
o2
b — by

N
Aop csrr2.mid = 145 )
mm

Fap.mid = 2164-kN

2
mm

3

The bending moment from prestressing force is estimated to be linear along the girder for the calculation

of camber deformations.

Lat
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Deformation at prestressing

Camber from effective prestress force (t0 ) Camber from DL1 (t0)
-M L 2 M L 2
Aep = M Aep = —-27.6-mm Aegl = M Aegl =7.8-mm
8'Ecm.p"1 10'Ecm.p"1
Aeg = Aep + Aegl |Ae0 = —19.8~mr/r|
Deformation at t1 stage (before concreting RC slab deck)
Additional camber from prestress force (t1) Additional camber from DL1 (t1)
2 2
-M L M - .L
Aep. = M Aep. = -21.3-mm Aegl- = M Aegl- = 6.6-mm
8Ect1h 10-Bc g7l

Ael = Aep + Aep- + Aegl + Aegl- |Ae1 = —34.6~mr/r|

Deformation at t1 stage (after concreting RC slab deck)

Deformaton from DL2

2
M L
G2.mid -at
Aeg2 =_=— Aeg2 = 5.4-mm
10-Eqm

Ae2 = Aep + Aep- + Aegl + Aegl- + Aegz |Ae2 = —29.2~mr/r|

Deformation at t2 stage

Values from all effects are calculated on a simply supported beam model as an estimation for safety.

Additional camber from prestress force (12 ) Additional camber from DL1 (t2)
2 2
-M L M L
Aepu = M Aepu = —7.4-mm Aegl" = M Aegl" = 2.4-mm
8-Ec2ls 10-E¢ 215
Additional deformaton from DL2 (t2) Deformaton from DL3 (t2 )
M il 2 M il 2
Aegz- = m Aegz- = 1.8-mm Aeg3 = M Aeg3 = 3.7-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|

Deformation from traffic loads

2 2
M - L M -
UDL.mid -at TS.mid" ~at
Ae = oo md Ae = 3.4mm AeTc = —>mid Aetec = 11.4-mm
UDL 10-E | UDL TS 10-E | TS
“=cm.prc’’s “=cm.prc’’s
: < at SUITABLE!
AeLMl = AeUDL + AeTS = 15mn1 M = 42-mm !
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4. CALCULATION OF L =22.80 PRC GIRDERS
4.1. GEOMETRIC DATA

Distance of girders: Prescribed min. and avg. thickness of deck:
tore.m = 0.900m torc.s = 0-5(tore.m + 52em) td.min = 20C td.avg = 24-€M
Effective deck width of composite cross secton: Girder length: Lyt =22.80m

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

|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

910/12.5 \ / #10/98 o

\ reinforcement mesh

4910
at girder end

90

[©]
o

o %
® o

23

19.5

12.5

5.5 Hm

16 | 4x9.5=38 | 6 1

30
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Cross-section geometry of girder: Number of girders:

190| 200| 260 250 90 70 90| 260| 250 0
0| 45| 50| 170| 260| 450| 640 730| 900 Mpre = 10 pes
I
Cross-sectional area: Girder's center of gravity from

| AL - 2906.5~cm2 the top of the section:
y'q =45.9-cm
Inertia of the girder:

Girder's center of gravity from

the top of the deck:
Girder's static moment vt
J on the top of the deck: Y1 = Y1 * td.min
| S, = 133358-cm° yq = 65.9-cm
1

Upper and lower cross-section modulus:

T T T
4
. I1 = 2690402.3-cm
I I I

Strands in the cross-section: Wiy = 58636.53-cm3 Wiy, = 60982.94-cm3
n 2 1 0 0 3 10 5 10
Y 40| ©660| 670 705 765| 775| 835 845

4.2. CONRETE PROPERTIES FOR PRESTRESSING
Relative humidity (outside condition): RH := 80%
Adjusted concrete age as a result of the curing technology: tr:="5 days

Notional size of PRC beam and deck slab: Cement class factor:

(N class cement is
re =314 considered for the

Porc = 0.290m]
further calculations)

Up

=2.A

ho.pre: prc * Uprc  No.deck = td.avg S¢ = 0.20

Coefficient for the developement a concrete properties
depending on the age of the concrete:

28
[1‘ /TJ
T ~ 0.76

Becp=¢ Bec.p

Concrete properties during prestressing of strands:

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

mm mm mm mm mm

E

Limit of concrete compressive stress for temporary conditions (such as the prestressing of strands) is
described as f,(t) x kg value according to EN 1992, where kg factor may be taken up to 0.90 according to

manufacturars' recommendations based on extensive manufactoring experience.
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4.3. INITIAL AND EFFECTIVE PRESTRESSING FORCE

Initial prestressing force:

N
O'ini = 1240 — <

2
mm

Tmax = Min(0.8f5y,0.9f50 1)

Loss from temperature difference (concrete curing):

AT :=40°C (estimated value)  oq:= 10 -

°C
AO’T = ATOLTEp

Loss from strand/bench slip:

Eglip = 0.010% (manufactorers recommendation)
Aogjip = EpEslip

Initial loss from stand relaxation:

Hini *= Tini + fpk P1000 = 2.5 (%) tg:=1 days
Relaxation (Class 2):

9.1 Kipj 0-75'(1—Hini) _5
Aoy 0= 0jni-0.66-p1gpg € -(0.024-tg) 10

Calculated loss from elastic deformation:

Fop = Gini'> iy Ap Fop = 3575-kN Mop = Fop'(¥Yp ~ V1)
05E,-M
p ™ 0p
Ao, = \Yp— ¥
el 1
Eomp (Yp 1)

Effective prestressing force:

Ogff = Ojni — A0T — Adg)jip = A0 g~ A

N
O'eff = 1106—2 <

mm

4.4. TIME DEPENDENT PRESTRESS LOSSES

N
Omax = 1422:——
mm2
N
Aoy =T780—
mm

N
AO‘s“p = 195—2
mm

(prestressing stage)

N
A‘Tpr.tO = 3'5'_2

mm

Mg = 1059.371-kNm

p

Tmax = Min(0.75-fy,0.85-fg 14 )

N
Aoy = 33.1——
mm
N
Tax = 1343 ——
mm2

Time-dependent prestress losses are calculated are calculated for each of the examined cross-sections

according to the prescribed formula given in 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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Loss from stand 9.1 Kipj 0'75‘(1_“ini) -5
relaxation: A‘Tpr(t) = Ojnj"0.66-p10pp-€ +(0.024-t) -10
ty := 100 days Aop i1 = Aopi(ty) = Aoprg  tp:=10000 days Aoy pi= Aoy(ty) = Ao g
(concreting of N (final stage) N
the RC deck) Aopri = 75— Ay =313 —
mm mm

Concrete creep and shrinkage values for the concreting of RC deck and the final stage:

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

4.5. DEFINITION OF END-ZONE AND ANCHORAGE LENGTH
Influential factors for anchorage length:
Mp1 = 3.20 coefficient for type of tendon (3 and 7-wire strands)
= coefficient related to the quality of the bond condition ("good" bond condition)

for sudden release

Q Q =

N = =

i i i
© = =
= N o
®) 71 )

= for 3 and 7-wire strands

TThe bond strength for anchorage in ULS state:

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

Oeff

The design value of the transmission length should be taken as the less favourable of two values,
depending on the design situation:

Concrete stresses may be assumed to have a linear distribution outside the dispersion length:

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

For design checks performed at the girder end (such as shear resistance check) stresses will be
calculated at the superior value of the linear distribution lenght as for:

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

Improved reinforcement of end-zone is provided in product plans!
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4.6. DESIGN CHECK OF GIRDER END

DURING PRESTRESSING OF STRANDS AND CONCRETING OF RC DECK

Position/section: X|

= Idisp.sup(hprcl

Effective height of reinforcement:

2
deff = hprc — 40mm = 0.860 m Areinf = 2-2cm” + 2-A

Reinforcement of girder end: 2016 + 2 strands

p= 5.86-cm2‘

4.6.1. INTERNAL FORCES

From the first and the second part of selfweight:

kN kN
= 7.26-— Mgq = 71.7-kN = 5.40-—
91 m Gl "1 92 m

4.6.2. CALCULATION OF CONCRETE STRESSES

[Mg2 = 53:3-kNm

SLS characteristic stresses on uncracked cross-section (N/mm?2)

TO_STAGE =
wpr

"G1" o 3 =

"SUM"

Cracked cross-section

Location of the
neutral axis:

Xneut = 72.3-C

Relative rotation due
to bending moment:

1
K = 0.00097 —
neut m

Stress in the bottom of
the cross-section:

5.143 -26.463
-1.223| o 40= 1.176
3.920 -25.287

External bending moment:

Stresses in concrete:

N
mm

Meyt = Mg = ~71.716-kNm

Uncracked: Cracked:

N N

mm mm

N N
O'4t0 = —253— O'4t0“ = —260—

2 2
mm mm

N
07 Tokp =253 5|  SUITABLE!

mm

SLS characteristic stresses on uncracked cross-section (N/mm?2)

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

Location of the
neutral axis:

Xneut = 78.7-c

Relative rotation due
to bending moment:

1
K = 0.00142 —
neut m

Stress in the bottom of
the cross-section:

External bending moment:

Stresses in concrete:

N

2
mm

Mext = (Mg + Mgp) = ~125.059-kNm

Uncracked:

Cracked:

N
o3y = 25—

mm

N

mm

N
ody = 213 —
mm

N
mm

O'G'fck.prc

N

=30.0-——
2
mm

SUITABLE!

4.7. CALCULATION OF GIRDER OVER SUPPORT FOR MAX. SHEAR FORCE

General middle-positioned girder is calculated!

t

Position/section:

comp = tcomp.rr{

|tprc = tprc.rr{

X| = Idisp.sup(hprc]

Composite cross section properties

Cross-sectional area:

Ag = 4446-cm
Inertia of the girder:

I = 5885288-cm”

Girder's center of gravity
from the top of the deck:

Y5 = 46.5-cm

4.7.1. INTERNAL FORCES

From the first and the second part of selfweight:

Wi, = 221847-cm°

3
W5u.d = 147846-cm

Upper and lower cross-section modulus
on the edges of the girder and teh deck:

Wi, = 92723-cm”

3
W5|d = 259308-cm

ol Mgq = 72-kN R Mgy = 53-kN
1= 1726— 5 = 5.40-—
m m
Vg1 = 76-kN Vo = 57-kN
Effects on the continous superstructure
[X:="v" [Section := 40.30m + (0.5-40cm + lgjsp sup(Nprc)) Diagram areas:
. [AXispyin = -0.106 | Toum = 10.495
05 [AXismax = 0-967 | Tpos = 12.282
e \ - _
N ~——— , Tneg = ~1.787
-05
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Bending moment from the third part of permanent loads:

VG3 = Tsum-g3~m = 87-kN
Bending moment from distributed traffic loads:

VupL = Tpos dupL tpre'M = 99-kN

Bending moment from concentrated traffic loads:
Vg = AXiS o Qrg = 242-kN

Critical max. shear force on the girder

Ved =6 € (Va1 + Ve + Vaa) - = T13:kN

+vo(Vs + VupL)

4.7.2. CALCULATION OF SHEAR RESISTANCE

Sheared cross section properties

bW = 140m Zy = O.90~deﬁ 2, =0.774m

Axial force from prestressing: Mean compressive stress in the cross-section:
Fa, = 2570-kN F3p N
3p Opp = — Opp = 5.78:——
T A cp 5
5 mm

Shear resistance of concrete cross-section neglecting shear reinforcement:

K= max[Z,l + 200-mm) K = 2.000
B Zini
f mm2 o
15| ‘ck.prc’
kl = 0.15 Vmin = 0.035-k™". T Vmin = 0.700
_ N
VRd.C = Vmin~—2 + kl.O-Cp .bW'ZW VRd.C = 169.811-kN
mm

Coefficient taking account of the state of the stress in the compression chord:

Ocp = 1 if %p <0 Ocp = 1.204

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

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

%cp .
251 - if OSOfcdprc < O'Cp < fcd.prc
fcd.prc
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The angle between the concrete compression strut and
the beam axis perpendicular to the shear force:

a,

y 12 14 P
. Rd. o d.
0 := acot| max| 1.0, if C <052+ 056—>_ COPTC 55 ||| cot(6) = 1.200 < 2.50
VEd fcd.prc 1 VRd.c
VEd

Strenght reduction factor:
(assuming that shear reinforcement is above 80% of the characteristic yield stress)

f 2
vim 0,60 1 - KR MM | 6480

250 N
Shear reinforcement:
Reinforcement mesh along the girder: |nW = 2"“1 |¢W = 10~mn1 |tW = 125'”"‘1 |°‘W = 901
Additional girder-end einforcement: |na = 2““1 |¢a = 10~mn1 |ta = 250~mn1 |°‘a = 901
The maximum effective shear reinforcement:
by cm2
Asw eff = Of""‘cp'”'fcd.prc'f =264 m SUITABLE! Aswett > Asw
s.yd
2 . 2 . 2
N P ~Sln(0(W)-’n' Ny dy -5|n(cxa)~1r cm

Agy = + =18.8.——

41, 414 m

The maximum available shear resistance:

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

VEq = 713-k < |de.maX = 774~kN| SUITABLE!

Actual shear resistance:

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

41,
VRds = 761k > Veq = 713.3-kN SUITABLE!

4.8. CALCULATION OF GIRDER IN MID-SPAN FOR MAX. BENDING MOMENTS

VRds =

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

General middle-positioned girder is calculated! t

comp -~ tcomp.rr{ |tprc = tprc.rr{

Position/section: x| := 0.50- Ly

190



Composite cross section properties

Cross-sectional area: Girder's center of gravity

from the top of the deck:

Ag = 4446-cm2

Inertia of the girder: Y5 = 46.5-cm
4
I = 5885288-cm

Internal forces from the trammed shrinkage:

4.8.1. INTERNAL FORCES

From the first and the second part of selfweight:

[Mgy = 472:kNn]

Effects on the continous superstructure

m

Upper and lower cross-section modulus
on the edges of the girder and teh deck:

Wi, = 221847-cm°

3
W5u.d = 147846-cm

N, = —421.kN
kN
m

[X:= "M [Section = 40.30m + 0.5-L 4
47 [AXis gy = -0.709 |
j [Axismax = 3.954 |
4

A ~— ~—

Bending moment from the third part of permanent loads:

2
MG3 = Tsum~g3'm = 180-kNm
Bending moment from distributed traffic loads:
: 2 _ 340
MubL = Tpos dUDL tpre'™ = 340-kNm

Bending moment from concentrated traffic loads:

MTS = AXiSmaX'QTS'm = 988-kNm

Critical max. bending moments on the girder

+7g(MTs + MypL)

Mkar = MGl + MGZ + MG3 ... = 2331-kKNm
+Mts+ MypL

Wi, = 92723-cm”
259308-cm°
Ws).g = 259308-cm

Mg = -154-kNm

[Mgg = 351-kNn]

Diagram areas:

Tsum = 21.679
Tpos = 42.015
Theg = —20-336

+¥1 7MT1s + M1 upL-MupL

= 1003-kNm

+¥p 75'MT1g + b2 ypL-MupL
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4.8.2. CALCULATION OF CONCRETE STRESSES

SLS characteristic stresses on uncracked cross-section (N/'mm?2)

T1_STAGE =

. G_Stl : . o .

SLS characteristic stresses on uncracked cross-section (N/mm?2)

T2_STAGE =
I : I : I : I :
N N ,
oy =174 — S fotm.pre = 41— Cracked cross-section
mm2 ' mm2 is to be calculated!
N N N
o3y = -18.0-—— < 0.6-fox pre = 30-—— Longitudinal cracks
mm2 ' mm2 would not occur!

SLS quasipermanent stresses on uncracked cross-section (N/mm2)

T2_STAGE =
I : I : I : I :
4 - 70 N DECOMPRESSION CONDITION
ST T HAS BEEN FULFILLED !
mm
N N .
chq = -12.0-——] < fck prc'0'45 =225 — Linear creep may
2 ' 2 |
mm mm be assumed!
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Cracked cross-section

External bending moment:
Mext = Mka

Location of the
neutral axis:

deff == Yp

Stresses in concrete:

n.low = 39.:269-cm)

n.up = 34107-cn)

Relative rotation due
to bending moment:

1
Kn.low = ~0-00283 — ! L
by yp = ~0.00284 —

n.up : m

Max. stress in prestress strands (SLS characteristic):

N
Ts.max = Teff ~ A%pcsrt2 T Tsext = 1215 <
mm
N N
O'3k|| = —189—2 < OGkaprc — 30_2
mm mm

Effective height of strands:

Reinforcement = Prestress srands

Astrand = (an - npoj'Ap

Uncracked: Cracked:
N N
ol = -97— |0l = -16.5—
mm mm?
N N
o2 = 49— |02 | = 68—
mm? mm?
N N
03y = -180-—— |03} || = ~18.9-——
mm? mm?
N N
ol =T74—] o4 = 00—
mm mm?
Os.ext = _Hn.low'(deff.low ~Xnlow ~ td.min)'Ep
0.75-f, = 1395 L
97 pk T ARl SUITABLE!
mm

Longitudinal cracks

would not occur!

4.8.3. CALCULATION OF BENDING MOMENT RESISTANCE

Calculation is based on the theory of E. Mérsch. Position of the neutral axis was calculated from

normal force vectorial balance assumption.

Normal reinforcement of the PRC girder is neglected fo safety.

- Neutral axis position: - Tension in strands:

23.9-cm F, = 3900-kN

p

- Position of tensile force
from the top of the deck:

Xneut =

- Relative rotation at
ultimate limit state:

k = 0.01464 L

St = 96.7-cm
m

- Stresses in strands along the cross-section:

- Compression in conrete:

Fe = 3900-kN

S¢ = 9.6-cm

kN

GpT=| 103| 138] 138]| 138] 138] 138| 138] 138]

- Bending moment resistance: MRq = 3398-kNm

- ULS safety factor: 1.15 >

Nerit =

cm

SUITABLE!

- Position of compressive force
from the top of the deck:
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4.9. CALCULATION OF GIRDER OVER SUPPORT FOR MIN. BENDING MOMENTS

t

General middle-positioned girder is calculated! comp = tcomp-ﬂ{ |tpr = tpr-"{

Critical maximum bending moment values for ultimate bending moment resistance are taken from the
position over the edge of cross girder, while bending moment values for for normal stress calculation are
taken from the girder-end linear distribution lenght.

Position/section: X'| == 40c X| = Idisp.inf(hprc)|

Composite cross section properties

Cross-sectional area: Girder's center of gravity Upper and lower cross-section modulus

) from the top of the deck: on the edges of the girder and teh deck:
Ag = 4446-cm

3 3
Inertia of the girder: Y5 = 46.5-cm Wg,, = 221847-cm Wg = 92723-cm
885288-cm” 846.cm° 259308-cm°

I = 5885288-cm Wg,, g = 147846-cm Wi q=25 -cm
Internal forces from the trammed shrinkage: Ng = —421-kN M, = —154-kNm
Longitudinal reinforcement of concrete deck over supports upper: 012/200+020/200

lower: 012/200+020/200

Effective height of reinforcement:

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

4.9.1. INTERNAL FORCES

From the first and the second part of selfweight:

m

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

Effects on the continous superstructure

[X = "M"| [Section := 40.30m — (0.5-40cm + 40cm) Diagram areas:
. [AXismax = 0-506 | Toum = —38.705
, AN Tpos = 11.394
4 [AXispyin = ~1.916 | Theg = ~50.099
s
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Bending moment from the third part of permanent loads:
Mgz = Tsum'93'm2 = —321-KNm

Bending moment from distributed traffic loads:

M'ypL = Tneg'qUDL'tprc'mz = —406-kNm

Bending moment from concentrated traffic loads:

MITS = AXlSmeTSm = —479-kNm

[X:="M" |Section := 40.30m — (0.5~40cm + Idisp.inf(hprc))|

[AXismax = 0535 |
N

4 [AXispyin = —1.866 |

_a
Bending moment from the third part of permanent loads:
Mg3 = Tsum'93'm2 = —280-kNm

Bending moment from distributed traffic loads:

MypL = Tneg'qUDL'tprc'mz = —364-kKNm

Bending moment from concentrated traffic loads:

Mg = AXiSpjp Qrgm = —467-kNm

Critical max. bending moments on the girder

Mgg = Vg &(Mg1 + Mg + Mg3) - = ~1498-kNm

+7g(MTs + Myp)

Mkar = MGl + MGZ + MG3 ... = —993-kNm
+Mts+ MypL

Mfreq = MG]. + MG2 + MGS = —657-kKNm
+¥1 75MT1s + M1 upL-MupL

+¥p 75'MT1s + b2 ypL-MupL

Diagram areas:

Toum = ~33.745
Tpos = 11.212
Theg = —44.957
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4.9.2. CALCULATION OF CONCRETE STRESSES
SLS characteristic stresses on uncracked cross-section (N/'mm?2)

T1_STAGE =

. G_Stl : . o .

SLS characteristic stresses on uncracked cross-section (N/mm?2)

T2_STAGE =
I : I E I E I : I
N N Cracked i
ol = 8.0-—2 S fotm.deck = 35— Cracked cross-section
mm mm is to be calculated!
N N Transverse reinforcement is to be
odg =303 2 > 06Tk pre = 30- 5 applied to avoid loss of durability
mm mm due to potential longitudinal cracks!

SLS quasipermanent stresses on uncracked cross-section (N/mm2)

T2_STAGE =
I G_lq | I G_zq | I G_Sq | I G_4q |
N N .
0'4q = -21.3. —] < fck prc'0'45 =225.— Linear creep may
2 ) 2
mm mm be assumed!
N N Crack trol check

0'1q = 2.4-—2 < fotm.deck = 35— Crack control chec

mm mm is not necessary!
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Cracked cross-section

External bending moment: Mext == Myar

Location of the Stresses in concrete:

neutral axis:

Xneyt = 57-423-cn|

Relative rotation due
to bending moment:

1
K = 0.00348 —
neut m

Max. stress in reinforcement (SLS characteristic):

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

N N
05k = 296.3— < [08fsyq=3478—
mm mm
N N
O'4k_|| = —340—2 > Ochkprc = 30—2
mm mm

Uncracked: Cracked:
N N
ol =80 —— oly = 0.0-—
mm2 mm2
N N
02 =52 —— o2y 11 = 0.0-——
mm2 mm2
N N
o3y =54 —— o3y 11 = 0.0-——
mm2 mm2
N N
o4y = -30.3-—— |04y = —34.0-——
mm2 mm2
SUITABLE!

Transverse reinforcement is to be
applied to avoid loss of durability
due to potential longitudinal cracks!

4.9.3. CALCULATION OF BENDING MOMENT RESISTANCE

Calculation is based on ignoring the prestress strands of the cross section, neutral axis was

calculated from normal force vectorial balance assumption.

- Tension in - Compression - Neutral axis
reinforcement: in conrete: position:
Fp = 1672-kN Fo = 1672-kN Xpeut = 14.6-cm

- Relative rotation at
ultimate limit state:

K = 0.02405 L

m

- Position of the reinforcement
from the bottom of the girder:

deff = 100.0-cm

- Bending moment resistance:

- ULS safety factor:

- Position of compressive force
from the bottom of the girder:

S¢ = 5.8.cm

Mpg = 1574-kNn)

1.05 > 1.0 SUITABLE!

Nerit =
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4.10. CAMBER VALUES AND DEFORMATIONS (ESTIMATION)

General middle-positioned girder is calculated!

Internal forces at the mid-span

Composite cross section properties

Cross-sectional area: Girder's center of gravity

2 from the top of the deck:
A5 = 4446-cm

Inertia of the girder: Y5 = 46.5-cm

I = 5885288-cm”

Elastic modulus for

Prestressing:

kN Eem kN
cm.p = 34'_2 Eet1= e = 41'_2
mm mm

E

Bending moments from prestressing

Prestressing stresses:

N
Aop csr1.mid = 101 )
mm

N
O'eff = 1106-——
mm2

Prestressing forces:

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

Bending moments from prestressing:

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

Additional deformation (t1):

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

Upper and lower cross-section modulus
on the edges of the girder and teh deck:

Wi, = 221847-cm° Wi = 92723-cm”

3 3
W5u.d = 147846-cm W5I.d = 259308-cm

Additional deformation (t2):

Eem kN

E = = b51.
c.t2
b2~ by mm?

N
Aop csrr2.mid = 141 )
mm

Fap.mid = 2783-kN

M3pm|d = 825-kNm

The bending moment from prestressing force is estimated to be linear along the girder for the calculation

of camber deformations.

Lat
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Deformation at prestressing

Camber from effective prestress force (t0 ) Camber from DL1 (t0)
-M L 2 M L 2
Aep = M Aep = —66.4-mm Aegl = M Aegl = 26.5-mm
8'Ecm.p"1 10'Ecm.p"1
Aeg = Aep + Aegl |Ae0 = —39.9~mr/r|
Deformation at t1 stage (before concreting RC slab deck)
Additional camber from prestress force (t1) Additional camber from DL1 (t1)
2 2
-M L M - .L
Aep. = M Aep. = -50.9-mm Aegl- = M Aegl- = 22.4-mm
8Ect1h 10-Bc g7l

Ael = Aep + Aep- + Aegl + Aegl- |Ae1 = —68.5~mr/r|

Deformation at t1 stage (after concreting RC slab deck)

Deformaton from DL2

2
M L
G2.mid *-at
10-Egyly

Ae2 = Aep + Aep- + Aegl + Aegl- + Aegz |Ae2 = —50.3~mr/r|

Deformation at t2 stage

= 18.2-mm

Values from all effects are calculated on a simply supported beam model as an estimation for safety.

Additional camber from prestress force (12 ) Additional camber from DL1 (t2)
2 2
-M L M L
Aepu = M Aepu = -17.9-mm Aegl" = M Aegl" = 8.22zmm
8-Ec2ls 10-E¢ 215
Additional deformaton from DL2 (t2) Deformaton from DL3 (t2 )
M il 2 M il 2
Aegz- = m Aegz- =6.1-mm Aeg3 = M Aeg3 =9.3-mm
10-E¢ 1o'15 10'Ec.eff.prc'IS
Aeg = Aep + Aep- + Aep-- + Aegl + Aegl’ + Aegl" + Aeg2 + Aegz- + Aeg3 |Ae3 = —44.6~mr/r|

Deformation from traffic loads

2 2
UDL.mid -at TS.mid" ~at
AeUDL = $ AeUDL =8.1-mm AeTS = & AeTS = 23.4-mm
10'Ecm.prc"S 10'Ecm.prc"s
: < at SUITABLE!
AeLMl = AeUDL + AeTS = 31mn1 M = 57-mm !
. P ro £y
Cpatymao: - 7gyzsanna Lénart yi I R
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- CAOBPAKRAJHU UHCTUTYT UUN p.o.o.
(] | = HemarnHa 6/IV, 11000 Beorpag

2/1-1.9.6.2 MPEOMEP U NPEOPAYYH

2017-728-KOH-2/1-1.9



= CAOBPARAJHU UHCTUTYT UUN f.o.o.

p— ) — HematbuHa 6/1V, 11000 Beorpan

WOEJHU NMPOJEKAT
MPYTrA: CYBOTULA - OP>)KABHA TrPAHULA (Kene6wuja)
KHBUrA 2/1-1.9: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 89+315.15 npyre
km 0+427.47 ykpwTaja no

Bp.nos. Jen. ueHa
TexH Ycn Jen. | KonnunHa (amn) LleHa (auH)
Item in Onuc pagoBa mepe| Quantity Unit rate Price (Din)
Tech. Unit (Din)
Conditions A B A'B

Bp. nos.
No.

2/1.1.91 02 N3BOBHEHWE HW LLUMOBA

M3Bohete HW OyweHnx wwmnoea op 6etoHa C
25/30, XC2,PVII

Y ueHy pagoBa je ykiby4eH caB paj Ha n3Bohemy,
a nnaha ce roTtos wwun no m'.

Apmartypa ce nnaha nocebHo.

2/1.1.9.141 @90 cm m' 454,00] 30.000,00 13.620.000,00

M3papa, yrpagwa u MoHTaxa apmatype HW
Lmnosa.

Mnaha ce no kg yrpaheHe apmaTtype.

2/1.1.91.2 B 500B kg 40.832,00 120,00 4.899.840,00

2/1.1.9.1.3 [MpobHo onTepehekrse WNNoBa, UCNUTUBaHE
HOCMBOCTW LUMMOBA. naywanHo / lump sum 5565.595,20

YKYNHO U3BOBHEHE HW LLUMOBA: 19_075_435,20"

2/1.1.9.2 03 3EM/bAHU PAOOBU

2/1.1.9.21 Mckon Temerva y matepujany | n |l kateropwije, ca
CBOM NOTe6GHOM NoArpagoM U TPaHCMOPTOM
uckonaHor matepujana go 5 km.

Mnaha ce no m® uckonaor matepujana

- Ha ay6uHn 0-2 m m° 1.199,00 890,00 1.067.110,00
- Ha fyouHn 2-4 m m® 60,00 1.200,00 72.000,00

2/1.1.9.2.5 Hacunare matepujana / 3aTpnaBarbe TeMerba
cTyboBa, 13 uckona Unu No3ajMuLLTa, y criojeBnuma
no 30 cm, 3eMrbaHMM MaTepujanom, ca Habuvjarem
cnojesa go mogyna ctwrbnsoctn Ms=30MPa.

Mnaha ce no m® HaGujeHor MaTepujana m® 3.117,00 1.800,00 5.610.600,00

2/1.1.9.2.6 M3paga wrbyHYaHor KnMHa u3a kpajibux cTyboBa,
[0 HMBOA AOH-€ MBWLE NpenasHe nnove, og 4obpo
rpaHynucaHor LWrbyHka 36ujeHor y cnojesuma of
30cm go moayna ctuwbmBocT Ms=40 MPa. m 633,00 2.000,00 1.266.000,00

2/1.1.9.2.7 M3paga kernu, npema npojekty, MaTepujanom
nobunjeHnM u3 yceka nnuv nosajMuLuTa ca
MeXaHWYK1UM Habujarem y cnojesuma og no 30cm.

m 918,00 2.900,00 2.662.200,00

YKYNHO 3EM/bAHU PAJOBM: 10_677_910,00"

2017-728-KOH-2/1-1.9.6



=

SAOBRACAJINI INSTITUT

CAOBPAKRAJHUN UHCTUTYT UUN Ag.o.o.
Hemamunna 6/IV, 11000 Beorpag

MOEJHU NMPOJEKAT

MPYTA: CYBOTULUA - APXXABHA TPAHULIA (Kene6uja)

KHBUrA 2/1-1.9: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 89+315.15 npyre
km 0+427.47 ykpwTaja no

Bp.nos. Jen. ueHa
Bp. no3 TexH Ycn Jen. Konmqv_lHa (,EII,I/IH) Lle_Ha (MH)
No ’ Item in Onvc paposa mepe| Quantity Unit rate Price (Din)
’ Tech. Unit (Din)
Conditions A B A'B
2/1.1.9.3 04 BETOHCKU U APMUPAHOBETOHCKU PAOOBU PLAIN AND REINFORCED CONCRETE
Cae nosuuuje obyxeaTajy nopeg onuca nojeanHayHux cTaeku u cnefehe 3ajegHuyke ycrose :
- BeToHcku pagosu he 6UTK N3BEAEHU Y CBEMY MO NPOjEKTY, CTaTUYKOM NpopadyHy 1 Baxehum
npasunHuuuma. LieHe cagpxe cee pagHe onepavuje, yTpolike matepujana, nomohHu anar, onnaTe u
ckene koje nponucyjy "HopmaTtusu u ctaHgapam paga y rpafeBuHapcTBy-Bucokorpagna M'H 400", kao n
ocTare TpOLLKOBe 1 3apagy npeayseha.
- BeToH he 6uTK cnpaBrbeH, TpaHCNopToBaH, yrpaheH, HeroBaH U UCMUTUBaH Ha NPOGHMM y3opUMMa Mo
ogpenbama koje nponucyje Baxxehu "MpaBuUHNK O TEXHUYKUM HOpMaTMBMMA 3a 6ETOH M apMmupaHn 6eToH"
(MBAB 87-"Cnyx6eHun nuct COPJ" 6p.11/87).
- beToH he B6UTK cnpaBrbeH of arperata U LieMeHTa atecTupaHux no Baxehnm cpnckum craHaapama.
- betoH knace B.Il mopa nmatu cBe knace OTNOPHOCTU AednHUCaHe NojeAnHaYHUM no3umjama.
- ObpayyH konmMyMHa CTBapHO M3BEAEHNX pafoBa u3BpLUMhe ce npema ogpendama koje nponucyjy
"HopmaTtuneu u ctaHgapam paga y rpahesuHapcTsy”.
-Mewware 6eToHa Mopa ce BpLUMTY MaLUMHCKMM MyTeM, a Habujawe BUOprparem
-Apmatypa ce nnaha nocebHo, ca nsysetkom npedabprkoBaHy Hoca4u
-Kabnoswu ce nnahajy noce6Ho
-Y ueHy 6eToHa je ypadyHaTa onnara u ckena
-Mnaha ce 3a NoTNyHO roToB Nocao o m?* yrpaneHor 6eToHa
04.01 (HeapmwupaHu 6eToH
2/1.1.9.31 MpLuaBu 6eToH - nspaswaBajyhu cnoj, 4ebromHe
10 cm, C12/15, ucnop Temerba ctyboBa, KpUnHUX
31goBa, TeMerbHUX Nfiova, HarnaBHUX rpeaa,
npenasHux nnova of Getoxa. m° 35,00{ 12.000,00 420.000,00
04.02 |ApmupaHo 6eTOHCKe TeMerbHe KOHCTpyKUuje
2/1.1.9.34 Apmupanmn 6eToH Temerba cTyboBa 1 Temerba
KPUMHWX 31Ma0Ba, TpakacTux Temerba, KOHTpa-
rpega, NnoyacTux Temerba, jacTyka, HarnaBHUX
rpeqa v byHapa. beToH knace :
C 25/30, XC2,PVII m° 293,00( 21.600,00 6.328.800,00
CTy60BM Kao OCNOHLM PaCNOHCKNX
04.03 [kOHCTpyKuMja pa3HUX cucTeMa U NexuilHe
rpeae
2/1.1.9.35 Teno kpajiux cTyboBa oa 6eToHa knace
C 40/50, XC2, PVI s
m 104,00| 27.600,00 2.870.394,48
2/1.1.9.3.6 Kpuna n kpunHu 3uaoBm Kpajisnx ctybosa of
b6eToHa knace
C 40/50, XC2, PVI m° 37,001 27.600,00 1.021.200,00
2/1.1.9.3.7 JlexxuviuHe rpege kpajiux ctyboBa of 6eToHa
knace
C 30/37, XC4, XF2, XD3, PVI m° 40,00( 27.600,00 1.104.000,00
2/1.1.9.3.8 MapaneTn, macke Kpajiux ctyboBa og 6eToHa
knace
C 40/50, XC4, XF2, XD3, PVI 5
m 71,00 27.600,00 1.959.600,00

2017-728-KOH-2/1-1.9.6
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SACBRACAJIMNI IN

STITUT

CAOBPARAJHU UHCTUTYT UUN f.o.o.

Hemarunna 6/1V,

11000 Beorpag

MOEJHU NMPOJEKAT

MPYTA: CYBOTULUA - APXXABHA TPAHULIA (Kene6uja)

KHBUrA 2/1-1.9: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 89+315.15 npyre
km 0+427.47 ykpwTaja no

Bp. nos.
No.

Bp.nos.
TexH Ycn
Item in
Tech.
Conditions

Onwuc pagosa

Jen.
mepe
Unit

KonuunHa
Quantity

Jea. uena
(AnH)
Unit rate
(Din)

LleHa (guH)
Price (Din)

A

B

A'B

2/1.1.9.3.9

Mewayke kOH30Me Ha KpUnnma kpajinx ctybosa
on 6eToHa knace
C 40/50, XC4, XF4, XD3, PVI

7,00

30.600,00

214.200,00

2/1.1.9.3.10

Teno cpenwux ctyboBa of 6eToHa knace
C 30/37, XC4, XF1,PVI

75,00

27.600,00

2.070.000,00

2/1.1.9.3.11

JlexxuLHe rpege n macke cpefrux cTyboBa of,
6eToHa knace
C 30/37, XC4, XF1,PVI

35,00

30.600,00

1.071.000,00

2/1.1.9.312

KBagepw kpajisux n cpegmwux ctybosa og 6eToHa
knace C 30/37, XC4, XF1,PVI

1,00

30.600,00

30.600,00

04.04

PacnoHcka KOHCTpyKLMja MOCTa o apMupaHor
6eToHa

2/1.1.9.3.13

KonoBo3sHa nno4va of apMupaHor 6eToHa npeko
MOHTaXXHMNX Hocaya
BetoH knace C 40/50, XC4, XF4, XD3, PVII

286,00

30.600,00

8.751.600,00

2/1.1.9.3.14

ApMMPaHOBETOHCKM NOMPEYHN HOCaum 3a Besy
rMaBHMX HOcaya of npeaHanperHyTor 6eToHa.
BeTtoH knace C 40/50, XC4, XF4, XD3, PVII

113,00

27.000,00

3.051.000,00

2/1.1.9.3.15

MBWMYHM BEHUM nellavkmx ctasa MMBEHW Ha nuLy
MecTa, (YKrby4yjyhu 1 peBuanoHe LwaxToBe) oa
6eToHa knace C40/50, PV-II, XC4,XD3, XF4

121,00

37.200,00

4.501.200,00

2/1.1.9.3.16

MpenasHe nno4e, og 6etoHa C 25/30, XC2

15,00

25.200,00

378.000,00

04.05

PacnoHcka KOHCTpyKLMja MocTa oA,
npegHanperHyTor 6eToHa

2/1.1.9.317

MpedabpukoBaHu rMaBHM HOcauM of
npegHanperHyTor 6eToHa NocTaBIbEH HA ryMeHy
nnoyvy

BeTton: C60/60, ykrby4mBane cy npegHanperHyTe
HWUTW 1 apmatype

306,00

80.000,00

24.480.000,00

YKYNHO BETOHCKWU PALIOBM:

58.251.594,48)

2017-728-KOH-2/1-1.9.6



SAOBRACAJINI INSTITUT

CAOBPAKRAJHU UHCTUTYT UUN pg.o.0.
Hemanuna 6/1V, 11000 Beorpag

MOEJHU NMPOJEKAT

MPYTA: CYBOTULUA - APXXABHA TPAHULIA (Kene6uja)

KHBUrA 2/1-1.9: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 89+315.15 npyre
km 0+427.47 ykpwTaja no

Bp. nos.
No.

Bp.nos.
TexH Ycn
Item in
Tech.
Conditions

Jea. uena
Jen. | KonnunHa (amH) LleHa (guH)
Onuc pagoea mepe| Quantity Unit rate Price (Din)
Unit (Din)
A B A'B

211194

05

PAOOBU OO METAINA

Cae nosuuuje obyxeaTajy nopef onunca nojeanHayHux ctaeku u cnefehe 3ajeaHnyke ycrose:

- Apmupadku pagosu he 6UTK 3BEAEHU Y CBEMY MO MPOjEKTY, CTAaTUUKOM NpopadyHy 1 Baxehum
npasunHuuuma. LieHe cagpxe cee pagHe onepavuje, yTpolike maTepujana, noMohHu anat u ckene koje
nponucyjy "HopmaTtueu u ctaHgapav paga y rpaheBsuHapctBy-Bucokorpagtwa M'H 400", kao u octane
TPOLLKOBE U 3apaay npeayseha.

- Apmatypy o4ncTuTuK of phe v nprbaBLlWTUHE, UcnpaBuTK, ncehu, caBuTu 1 yrpaguTy No getarbmma
(apaMTypHVUM HaupTMma) M CTaTUYKOM MPopadyHy.

- 3a kBanuTeT yrpahieHe apmatype ogrosapa nssohad pagosa.

- JeOMHWYHa LeHa cagpXu 1 NocTaBrbake NogMeTaya of Yenvka,nnactuke unu 6eToHa 3a noctTusame
npeasuheHnx 3alTUTHUX CrojeBa U NPaBUIHOT NoroXaja apMaTtype y KOHCTpykuuju. Ca nogeoHa reoxha
1 y3eHrvje he 6GUTK UBPCTO Be3aHM 3a rMaBHy apMaTypy Tako Aa He Moxe Aohu 4o NpOMeEHe noroxaja

2/1.1.9.41

HabaBka, unihetbe, ceyere, MallMHCKO CaBujare
W MOHTaxa apmaType npema nponucy, npojekTy u
CcTaTnyknM getarbnma.

Mnaha ce no kg yrpafheHe apmaTtype.

Pebpacrta apmatypa B 5008 kg |179.700,00 120,00 21.564.000,00

YKYNHO APMUPAYKN PALLOBU: 21.564.000,00"

2017-728-KOH-2/1-1.9.6
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SAOBRACAJINI INSTITUT

CAOBPARAJHU UHCTUTYT UUN f.o.o.

Hemarunna 6/1V,

11000 Beorpag

MOEJHU NMPOJEKAT

MPYTA: CYBOTULUA - APXXABHA TPAHULIA (Kene6uja)

KHBUrA 2/1-1.9: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 89+315.15 npyre
km 0+427.47 ykpwTaja no

Bp. nos.
No.

Bp.nos.
TexH Ycn
Item in
Tech.
Conditions

Onwuc pagosa

Jen.
mepe
Unit

KonuunHa
Quantity

Jea. uena
(AnH)
Unit rate
(Din)

LleHa (guH)
Price (Din)

A

B

A'B

2/1.1.9.5

06

N30JTIATEPCKU PALLOBM

- CBM n3onartepckv pagoBu Mopajy GUT1 U3BeAeHV NegaHTHO U Ta4HO Npema 3axTeBrMa 13 NpojekTa,

npegpayyHa pagosa v getarbuma.

- YnotpebrbeHn maTepujanu Mmopajy oaroBapati Baxehum ctaHgapavmMa n nponucuma, cHabaeseHu
aTecTuma osnawheHe ycTaHoBe, NPOBEPEHM Y ynoTpedu, TpajHn KOnuKo 1 objekaT nnm npojekToBaHn Tako

[a je wuxoBa 3ameHa Moryha.

- CBe rpeLuke Ha KOHCTPYKLUMj Mopajy ce Ha oaroBapajyhv Ha4uMH OTKIOHUTW UK caHUpaTh Npe noyeTka

HaHoLWeHa n3onaynoHor MaTepMjana.

- Y jeAanMHn4YHy UeHy je ypadyHaTa HabaBka cBor NnoTpebHor Matepuvjana, anata, TpaHCnopT 1 uspazga.

- Mnaha ce 3a noTnyHO roToB Nocao Mo m? ypaheHe nsonaumje n/unu 3awtuTe.

2/1.1.9.51

W3paga xugpousonauuje ropkwe nrove u koHsona
Ha 6a3n meTWn MeTakpunata, npckakem nog
npuTuckoMm. PagoBu no oBoj nosuumju ce U3Boae y
cknagy ca TEeXHUYKUM YCNoBMMa M HOopMaTusMMa
3a OBy BpPCTY MNOCMOBa Kao W MO TEXHOMOrmju
npoussohaya.

Y ueHy cy y padvyHatm HabaBka MmaTtepwujana,
TPaHCNOpT W yrpagra.

920,00

4.150,00

3.818.000,00

2/1.1.9.5.2

M3papa xupgpousonauvje oa jegHor  xnagHor
npemasa OuUTYNMMTOM W jegHor npemasa Bpyhum
OUTYMEHOM GEeTOHCKMX MOBpLUMHA Koje Ccy Y
KOHTaKTy ca 3eM/bOM.

1.326,00

1.200,00

1.591.200,00

2/1.1.9.53

W3papa 3awtute 6€TOHCKMX NOBPLUMHA 3aLUTUTHUM
XnapodobHUM npemasom 3a O6eToH, Ha 6asu
neHetpata. [loBpwwmHe Mopajy OuTKM NpeTxoaHo
oynwheHe u cyse. [pemasuBarwe nogpasymena
3aWTUTY M UMNpPerHauujy CBUX  BUATBUBUX
6eToHCKMX MOBPLUMHA MOCTa Koje Cy y AOAMpY ca
aTMocepcknM yTulajuma.

4.441,00

2.000,00

8.882.000,00

211954

3awTnTHNM npema3 6eToHa Ha newayvkMMm ctasama,
cTeneHnuyama W nogectuma, d=3-3.5 mm,
dopmupaHor of 4  croja:enokcu  npajmep,
BOAOOTMOPHM CIOj Myp CMOfe, OCHOBHW npemMas
nyp cmorne(nonuypetaH) ca ksapL neckom (0.5-1
mm) 1 3aBpPLLHK CNOj Nyp CMOSE.

372,00

2.500,00

930.000,00

YKYNMHO U3ONATEPCKWU PALIOBU:

15.221.200,00|

2017-728-KOH-2/1-1.9.6
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SAOBRACAJINI INSTITUT

CAOBPARAJHU UHCTUTYT UUN f.o.o.

Hemarunna 6/1V,

11000 Beorpag

MOEJHU NMPOJEKAT

MPYTA: CYBOTULUA - APXXABHA TPAHULIA (Kene6uja)

KHBUrA 2/1-1.9: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 89+315.15 npyre
km 0+427.47 ykpwTaja no

Bp. nos.
No.

Bp.nos.
TexH Ycn
Item in
Tech.
Conditions

Onwuc pagosa

Jen.
mepe
Unit

KonuunHa
Quantity

Jea. uena
(AnH)
Unit rate
(Din)

LleHa (guH)
Price (Din)

A

B

A'B

2/1.1.9.6

07

JIEXXULWLTA U AUNATALUNJE

BEARINGS AND EXPANSION JOINTS

2/1.1.9.61

W3paga v noctasrbake apM1MpaHo enactToMepHUX
nexuwTa. MNnaha ce no komazy NocTaBrbEHOr
nexuuTa.

MOKpeTHa y CBUM MpasuumMa

NOMNpeYHo HernokpeTHa

KOM
KOM

4,00
4,00

45.000,00
85.000,00

180.000,00
340.000,00

2/1.1.9.6.3

ApMupaHe enactomepHe aunaTauuoHe cnojHuLe ,
HabaBka v yrpagta npema npojekTty
lMnaha ce no m' yrpaheHe gunaTtaunoHe cnojHULe.

cpegHa nomMmepaHa

20,00

100.000,00

2.000.000,00

YKYMNMHO NEXULITA U OAUNATALNJE:

2.520.000,00]

2/1.1.9.7

08

OCTAIU PALOBU

3a cBe Nosuumje HaBeOeHVX padoBa Baxu:

* y LUeHy je ypauyHaTa HabaBka cBor noTpebHor Matepuvjana, anata, MexaHv3auuje, TpaHcnopT, u3paga u
MOHTa)a npema NpojekTy, a 3a KOMMIETHO 3aBpLUeH Nocao

2/1.1.9.71

CnusHuum o nueeHor reoxha C-6, HabaBka 1
yrpagra npema npojekty. lnaha ce no komaay
yrpaheHor cnvBHuka.(geo lNMpojekta
04BOHaBaH-a)

KOM

2,00

50.000,00

100.000,00

2/1.1.9.7.2

JInBeHe ueBwn 3a 0oABOA BOAE M3 CNIMBHUKA
YKIbydyjyhn 1 cae npuuBpcHU Npnbop.

Mnaha ce no m' yrpaheHe ueswn. (geo lNMpojekta
04BOAH-aBaH-a)

40,00

2.700,00

108.000,00

2/1.1.9.7.3

M3paga v noctaereare orpage og yenuka S 235
JRG1.

Y ueHy je ypadyyHaTa HabaBka MaTepujana, u3pagaa,
TpaHCMNOPT, MOHTaXa, aHTUKOPO3MOHa 3aluTuTa ca
[Ba OCHOBHa ¥ [Ba 3aBpLUHa NpemMa3sa NoKPUBHOM
6ojom, a y cBemMy npema npojekTy.

Mnaha ce no kg noctaBreeHe orpage.

-LieBHe Unu og npoduna

- BUCOKa XXM4aHa 3allTUTHa orpaga

11.620,00

1.824,00

250,00

250,00

2.905.000,00

456.000,00

2/1.1.9.75

KonoBo3Hu 3actop oa acgant 6eToHa, AebrbmHe
7cm

634,20

1.600,00

1.014.720,00

2/1.1.9.7.6

Yrpahusamne MNBL| ueBun y newadke (peBU3NOHE)
crasze ®100mm.
[naha ce no m' yrpaheHunx uesu.

698,00

450,00

314.100,00

211.1.9.7.7

M3paga u 3aTBapame cnojHuua Ha 6eToHy Ha
CTENeHVWIHOM  Jdeny Ha  MecTuma  cnoja
avnaTtaumoHux LenuHa, crojHuua Ha acdanty y3
MBMYHAKe W BeHLEe Ha Mellavkum cta3ama v y3
avnaTtauuoHe cnpase TpajHO enacTU4HOM MacoM.
Mnaha ce no m' yrpaheHe cnojHuue.

549,00

3.000,00

1.647.000,00

2/1.1.9.7.8

MBuurbaum 6eToHckn unm kamenn 18/24 cm.

233,00

2.600,00

605.800,00"

2017-728-KOH-2/1-1.9.6
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SAOBRACAJINI INSTITUT

CAOBPARAJHU UHCTUTYT UUN f.o.o.

Hemamunna 6/IV, 11000 Beorpag

MOEJHU NMPOJEKAT

MPYTA: CYBOTULUA - APXXABHA TPAHULIA (Kene6uja)

KHBUrA 2/1-1.9: MPOJEKAT MOCTOBA
HAOBOXHAK Ha km 89+315.15 npyre
km 0+427.47 ykpwTaja no

Bp.nos. Jen. ueHa
5 TexH Ycn Jen. | KonnunHa (amn) LleHa (auH)
pNn°3' Item in Onuc pagoea mepe| Quantity Unit rate Price (Din)
o Tech. Unit (Din)
Conditions A B A'B
21.1.9.7.9 Vcnutusarse rotosor MocTa. naywanHo / lump sum 1.500.000,00!
211.1.9.7.10 doTorpadcko CHMMaHE Yy TOKY U3rpafgHe MocTa
P Y TOKy n3rpan ) naywanHo / lump sum 150.000,00
2/1.1.9.7.11 WM3papna v yrpafuBare nno4ve ca roaMHom
n3rpagke mMocra. naywanHo / lump sum 15.000,00
YKYMHO OCTANW PANIOBM: 8.815.620,00]
3BUPHA PEKANMUTYNALUJA
2/1.1.91 02 N3BOBHEHWE HW LLUMMOBA 19.075.435,20"
2/1.1.9.2 03 3EM/bAHU PAOOBU 10.677.910,00"
2/1.1.9.3 04 BETOHCKN U APMUPAHOBETOHCKU PALOBU 58.251.594,48"
2/1.1.9.4 05 PAOOBU OO METANA 21.564.000,00"
2/1.1.9.5 06 U3ONATEPCKU PAOOBU 15.221.200,00"
2/1.1.9.6 07 NEXWULWITA U QUNATAUUJE 2.520.000,00"
2/1.1.9.7 08 |OCTANM PANOBM 8.815.620,00]

YKYMHO (auH): GRAND TOTAL (Din):
Beorpag, jyn 2020.

CpauyHao:

136.125.759,68|

Byne Puctuh, gunn. nHx. rpah).
nuueHua 6p.: 310 N095 14

OpOroBOpHY NPOjEKTaHT:

P. Pucruhf
~ auny. 1paly. WEE. S

Byne Puctuh, gunn. nnx. rpaf). 2N 310 NO93 14 /4,

nuueHua 6p.: 310 N095 14

2017-728-KOH-2/1-1.9.6
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KAPAKTEPUCTUKE MATEPUJANA
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MOMNPEYHU NMPECEK CTYBA C2
CROSS SECTION

KM 0+392.67

1:100

NOMNMPEYHW NMPECEK CTYBA C3
CROSS SECTION C3

KM 0+415.87

1:100

0.40 9.40
170 .00 170 j10 6.00 1 170 |
|
! " +92.36 -~ " +92.23 2.5% M
91.66 5% 19181 i l
19160~ +91.53 L% { — C~
CN +90.91 8 ! s &t B
o1 yF g S (00 | 2 | |7 5. %
1899w & | = 2,3
+88.99 w9 = T 2 [ 2" 1.60 3.20 160 | [[I3°] 80 |
= = 8.70
-“ I I
+87.99 15 480 15 |80
8.70
1.60 3.20 1.60
+81.84 +81.86
640 165 1.60 3.20 1.60 .25
+80.84 g | = +80.87 g T 2
PENIA 2 I ~ ;[ +79.67 I = :[
N T T T (I — = f f f T f f f —
eIo ! 270 ! ! 2.!70 ! ! 210 ! BIJ t?o ! 210 ! ! 2.I70 ! ! 210 ! 8II)
L] I I I L] L] (I I ( I L]
| | | | I | | | | | | | | I | | | |
=N =N =l =l =N =N = =
OSNOVNA TEJIO C2 BASE 1:100 OSNOVNA TEJTO C3 BASE 1:100
. 1.65 1.60 3.20 1.60 165 , 165 1.60 3.20 1.60 165
1 1 1 1
B| o /!\\ /!\ o /!\\ /!\J_ B o /!\\ ’!\ o /!\\ /!\J_
S gAY [ o 51 A [ o
— \L/ 40v 80 V4Q 1/ NI A‘UV 80 I,‘I-O \L/ — - \L/ 40V 80 .,4& 1/ NI }I-OV 80 I,4-0 \L/ —
— | 4 4 | | 4 4 | x— | 4 4 | | 4 4 |
18z | | GO CDNNE 252 | | & CDNNE
J | | | | J | | | |
71 I A O W LA _ LN Y A R W ol L 1N LA _ [ SN A N T 1
ol — N4 N4 N4 N ol — N N N N2
® T T T T 1 < T T T 14
80 | 2.70 L 2.70 L 2.70 1 80 B0 | 2.70 I 2.70 I 2.70 1 80
9.70 9.70

KAPAKTEPUCTUKE MATEPUJANA

FIOI'I PEL‘IHM HPECEK CTyEA C6 EnemeHT betoH Apmartypa 3aLTUTHM Croj
C ROS S S E CTI O N C6 [MpeTxoaHo HanperHyTM Hocauu C 50/60 B500B 35
KM 0 + 479 37 1 . 1 OO KoroBosHa nriosda 1 nonp. Hocaum C 40/50, XC4, XD1, XF2, PV-lI B500B 35
) VIBUYHM BEHLIM U NELLIaYKe CTase C 40/50, XC4, XD3, XF4, PV-lI B500B 25
i 170 6.00 o170 | NexwiwHe mpeae v kBagepu C 30/37, XC4, XD1, XF2, PV-l B500B 35
4£90.90 AB cryboBu C 30/37, XC4, XD1, XF2, PV-l B500B 40
~w +90.77 9.5% +90.62 —v AB noTMopHM 310oBM C 30/37, XC4, XD1, XF2, PV-l B500B 4.0
n I : LLinnosw 1 HarnaeHe rpeae C 25/30, XC2, PVHI B500B 5.0
- . | o MpenasHa nnoda C 25/30, XC4 B500B 40
© = | = Q{ MpLLas 6eToH C 12/15,X0 B500B
N I | L | 3 3
B +88.48 > =
S — e = QUALITY OF MATERIALS
+88.08 '
: 1.95 4.80 195 ! Element Concrete Reinforcement Concrete cover
_,_\:\5 . 8.70 I s Zy %
| I : | Prestresed girders C 50/60 B500B 35
| : | Carriage slab and lateral girders C 40/50, XC4, XD1, XF2, PV-lI B500B 35
| || Curb and side-walk C 40/50, XC4, XD3, XF4, PV-lI B500B 25
= : | | : Bearing beam and blocks C 30/37, XC4, XD1, XF2, PV-l B500B 35
| : ol : | Rc. columns C 30/37, XC4, XD1, XF2, PV-l B500B 40
| = | Rec. supporting walls C 30/37, XC4, XD1, XF2, PV-l B500B 40
Lo I Piles and pilecaps C 25/30, XC2, PVHI B500B 50
: | : : Floating slab C 25/30, XC4 B500B 40
= ~w 181
= ——— =
S g L0, | . KAPAKTEPUCTUYHN MOMNPEYHN NMPECEUN HAOBOXXHAKA 03
& :::F::::F:::F:::::'::::[:::::F:: :LIL
@ | 20 |1 2m |l 2m | |8 GENERAL CROSS SECTION 02
I I I I qpp | I I I . 01
= = = = 1:50
Bpoj/Number Oatym / Date Onuc / Description
| | PeBu3noHun 6nok: / Revision block:
1.70 6.00 1.70
: : CAOBPATRAJHU UHCTUTYT UUN, a.0.0.
| OCHOBHO TEJIO C6 | 130 320 321 X womeerr INSTITUTE OF TRANSPORTATION CIP Itd
| ABUTMENT 1:100 | %5, 75 50 0 3.00 3.00 200 | 50 75 2% Hematbuna 6; 11000 Beorpaa; Cp6uja
(=] I C. M. acdant 4 cm Ten: 011/3618-134; ®dakc: 011/3618-324; web site: www.sicip.co.rs
: ~ : acchant 6eToH 3 cm Opranusaumona jeaununua: KOHCTPYKUWJE /Organization unit: STRUCTURE DEPARTMENT
I I xugpomsonaumja 1 cm OAIOBOPHM MPOJeKTaHT: T AT oYK P ATIESHIALIE CPEIJE " A
90150, 85 6.00 85 50150, AB nnoya min. 20-21 cm o Responsible designer: A&z [T INFRASTRUCTURE RAILWAYSuOF SERBIA * 150
,| ’| 's] ’| ] S oca nyTa MOHTaXHM Hocay FCI 90 ﬁ Byne PVICTMh, aunn. rpaf]_ UHX. Cl_}M Ha’p o npo_:(igélrgr:pﬁgveﬁeorpgg | Nemanjina Street 6/V, Belgrade
3 _EﬁE< dl‘ | | - — — oca mocTta nmueHua 6poj:/ license No.: 310 N095 14 );\gﬁ‘;,? : MquMcrapCT:o r'paf)eBMHapc'rBa, caobpahaja n undpacTpykType|
2 g | [ e an | B 20 A0 $) Lo e s
N ittt = o sttt e 7 B I | N 25% VA T s Copann:] Associates: Namarioa 5535 Saet 11000 Bograce S
D o A "_ ______ ’_ _ __2 - ’_ o l" M ‘0 0__6[I Dﬂ Lo web site: www.mgsi.gov.rs
5N L — Ip—— __—_—__—__— 0 - _&”o" B _ a3 ObjekaT: /Structure:
o ol o ol o o) — — — — MOJOEPHU3ALUJA XENE3HUYKE NPYFE
S S —1 - B — Sy - - - 4+— ~) ™M — BEOIrPA[l - CYBOTULIA - APXKABHA rPAHULIA (KENEBUJA)
— — —| < ~N| < -~ JAEOHULIA HOBU CA[l - CYBOTULIA - APXKABHA rPAHULIA (KENEBUJA)
ISE- ' ' x— - ’I\BAI?LDG-EI"\ERNE;IZEA-TS%EOO'IFICA - STATE BORDER (KELEBIJA) RAILWAY LINE
B ah T T N Tieo npojexta./ Part of Design:
e 2 — /\ - - '/\ | )\‘3— 1 (; | /\ - - '/\ n T j‘ NMPOJEKAT MOCTOBA
I T T r ] = PAIBONAA K515 12
8 ,.I‘ 2.0 I, 210 I, 210 ’II, 50 35 .,26 . 9x90.9=8.18 .,25 . 35 YHyTpawha koHTpona: / Internal control: M OVERPASS AT KM 89+315,15
1.95 4.80 1.95 T 9.40 1 Hapa Maenosuh, gunn. rpaf). ukx. LpTex:/ Drawing: Pasmepa:
9.70 naBHu npojekTaHT: / Chief designer: NOMPEYHM NPECELM 1.580(.:a1l_e1:00
Munax Jenkuh, gunn. rpal). uHx. Caacd CROSS SECTIONS S
Pykosoaunal, OpraH/3aUvoHe jeanHnue: 82;% gpﬁgggﬁl: jnatym:/date:| Liprex 6p./Drawing No.:
Manager of op i,”ﬂﬁf(tgg;,‘?,'t aunn. rpah. MH,KW WAM/PD | 12.2018.| 2017-728-KOH-2/1-1.9.7.2
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26db @10;h=2.10m

3aBapeHe yaeHruje/welded web mesh @10/@8

(2) 213

101.5
101.5

B ) B I_IPECEK /CROSS SECTlON 1 : 5 BOL‘IHM I-Ior” Eﬂ,/SlDE VIEW 1 : 1 5 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 pes girder:
1670+40cm npopyxerse/extension notpebHo: 24 kom, 24x16,80  =403,20 m required: 24 pcs, 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?
@ CnorbH-a 3aBapea Mpexal 78 505 v @ 3aBapeHa Mpexa Ha pacrioHy op/welded mesh length 15.75 m '\ 525 2. MoTpeGan HaroH npu Hanpesarby: 1240 N/mm P g
outer welded mesh : \/ \/ : . - y
- o 3. lWro ogrosapa cunm of 115 kN no enemeHTty 3. Which is equivalent to 115 kN prestressing force.
© o O o 8 78 2x3 216 @ 197 381125 @25 8 08 a5 @ 2x3 @16
° ( : ——— — : ) C) . 4
« « K1 a 10 ! B 4. KsanuTeT maTepujana: 4. Quality of materials:
31.4 (yHyTpaLlra mepalinner dimension) 88 —~— BeToH: C50/60 Concrete: C50/60
2X2 08 T} 2X2 28 :
1 1 58 - 58 | by —l 808 Apmartypa: B500B (B60.50) Reinforcement B500B (B60.50)
€ Jd4 1l |==_ - | __ N ==4=== e ——————————— - — - _______ ==+== - I & N I I I G Kyka 3a ausare: B240B (38.24) Lifting hook: B240B (B38.24)
S ~ T I T $ T %% 5 %% 7! 3\ i% Lol i; T 1 T Y O 8 08 @ 3asapena Mpexa: B500B (BHB55.50) Welded mesh: B500B (BHB5.50)
1 1 N L L LI L LI I R IR 53 / \ 5 3! / \ s e e et A L8 L L
u o 7125 . 8x25=2.00 ¢ . / \ - %% 1 5. 3awmTHK cnoj 6eTona: 3.50 um 9. Concrete cover: 3.5 cm
< 131110 L I I I S —— I
® 2x 8 +127=143 kom/pcs @8 : h =0.90 ® = b= @ @ 3.5 l l l " L L ' ' i1 ! ! / \ g 6. Yrub Hocaua npn 3aTesatby: 20,00 mm 6. Camber values after prestressing: 20,00 mm
@ X = kom/pcs 9o ; n=1U.9U m §_ - =4 Al ’IL 15 ’IL 15 ’IL 15 ’I|, | | | | | ii / / \ \ {i HakoH cTapocTu BeTona on 100 paHa: 34,60 Mm on the concrete age of 100 days: 34,60 mm
3 r &
§ o ii U \) 1i 7. TexuHa Hocaua BYKUHE 16’80 M: 1680)(0’725 =] 12’18 TOHA 7. Deadload of a Single 16,80 m |0ng girder: 16,80)(0,725 — 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 | | | |
@ ~ 11 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 Mpexa/ 197 B8/12.5 3aBapeHe y3eHruje/welded web mesh @10/98@ 5[ 10. Ucnutusarbe uspcTohie BeToHa Ha NpUTUCAK BPLUMTI Npe NyluTatba 3aTe3He cine, Ha CBaKoj _ _
outer web @ 828 : B | 3101125 8,10 15010 /5,10 |5 npyroj npoBHoj KoLk of 6 npobHux enemeHaTa. MNpeoctane 3 MpobHe KoLike UCTUTATU HakoH 28 10. Testing of concrete strength shall be carried out on every second test cube
126 x 12.5 = 15.75 C) [laHa HeleCTPYKTUBHUM MeToaama. M3BpLIMTY UCTIMTUBAHE Ha N0jaBy NyKOTUHA. of 6 samples per batch before releasing the prestress force. On the remaining
52.5 A, : : A, 52.5 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)
11. Before releasing the prestressing force characteristic strength of concrete shall be
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 xomlpcs @8;h=120m Bk . . .
.l — 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.
5
(10) 6216; h=12.00m 15 '
L 6.00 6.00 L
: e @10
1_00mm yeoHa nroya/bearing plate (100-3);h=800mm 127 @8/12.5 ( :> —@ 2016 <:> 2216 10 4016 10 yeoka nnovalbearing plate (100-3);h=800mm 1 OOmr_n
ﬂ@ ' (cpeavHa Hocaval (cpeavHa Hocaval
b $4 | mid span) mid span) ¥
—————— —_— = = e e e e e e e e e e e e e e e e e e e e e e e e e e, e, e, e, e, e e e e e e === e e e e e e e S e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e === T %
~ | |
808 Ty T T O Kl ixid itd | 808
pee s |y § i T § -2
(210) pG1  G14210) HE .
o L. 2. % @ ® @ ® 3 S - 3 I R L P P P )
y T O 1 T ® 7 ® 7 1 T ® 7 ® 7 1 T 1T 41 111 1
4 ~ e b A eI e e R 11 11 — 11 GG G G3 Gspr 3Tt
T T 1 11 1 ‘ T 1T 17 [T 7 1
owas || meg e oL 4 i _ i @
©8) bG2  G2408) c2|l, | J|cz]| Wenmesn T | ;
el | e s|10]510]5/107.5, | 2 28 ® 5,10 |5 10]5] 105
4210 - - 505 126 x 12.5 = 15.75 T
Ha oBa kpaja Hocada/ 35 35 8 - \/ \/ -
@ on both ends of grider 4=- I : 525 @ 3aBapeHa Mpexa Ha pacnoHy oa/welded mesh length 15.75 m 525
: \/ \/ \/ :
(@8) pG2 G2428) A 16.80 A,
2 @ 8 kom/pcs @8 ;h =17.10 m
17
1670+40cm npogyxere/extension
081125 ApMUPaAHMBETOHCKN HOCaY O3HaKe @ MOXe ce Buno rae NpoayXxuTu, ann camo
@10) bG1  G14010) - - y jeaHom npeceky cBaka Tpeha wunka (Mpoayxewe 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. Crorbtba Mpexa/outer mesh
- (aumeHauje/dimensions mm)
— | @ 22 X 810 ; h = 2050 @ 25x 8:h=500 CNneynonKAUNJA APMATYPE CNeynonKAUNJA APMATYPE
0| N 3a 1 koM. Hocava =" i
a | - o3 G" MpexacTa y3eHruja
J‘_. o " 285 90" 285 2 1 0] db ) il B 500B (B BOylggl)Ha AP BHB500B*(BHB50.50) e A
é; I3 11 3HaKa i YKWHa g i iy 0 1) BHB500B (BHB55 .50
ol L L B mm m ® 8 ® 10 ® 16 ® 25 K (@®10) | G (10) SHara fo. fyxria - 80 TS )
S S S == 1 12 | 16 2,10 25,20 mm mm
S IR O O A N ) N o 2] 26 | 10 2.10 54.60 G1 | 4 | 10 3100 12,40
(I T [ T [ 3] 16 F) 060 960 G2 4 8 3100 12,40
. 1T T T T T (I (L B [ 4| 143 F) 0190 1zé 70 G3 22 10 2050 4510
6 ﬂL 4x9.5=38 AL 6 Za;ZﬁeHZJiorgngﬁias%%anﬁrﬁa rosaa - aneprcara -—Ft1-Fr——— i [l il 1 K2 25 @8/12.5 1111 3 50143 | 8 150 214,50 YKyrHa fyuvHa m 12,40 57,50
PP ’ —— b4 o T ¥ Bl o N 6 8 | 8 | 17.10 136,80 CrieyudiHa TexvHa kg/m 0395 | 0617
50 welded bearing plate at both ends of grider - anchored with (I (R (| (I I (I | Lyl I ] : - T ® " i % 35 18
reinforcement steel ( 100-3 ) ; h = 800 mm o O L A R (m (e o L (s ; 224 285 ?;8 5680 4,20 sz::g :g Aoy kg a0 =
— : : 13 g 12 1;(1)8 3333 TexvHa 1 koM. "G" 3aBepeHe MpexKe: kg 40,38
— — : : K| 53 8 15,75 "K"- 3aBapeHa mpexa ® 8; 15,75m ayxuHa/3,000=~5,3 kom. 53 CHEI—M(DM KAL'.MJA APMATYPE
— . : G[ 6,0 | 8/10 1575 |"G"-3aBapeHa mpexa ® 8 ® 10; 15,75m aywwHa/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 R e . . = TeXwuHa no KBanuTeTy: kg 462 297 Ll Ll
s & T = ' ' ) YKynHa TexuHa: kg 759 K1 4 ] 3500 14,00
O apmarypalreinforcement — T Q218 : : " K2 | 25 8 500 12,50
— n S : : 3 =< YKynHa OyxvHa m 26,50
— & @@ . . 3 Q 3anpemuHcka TexuHa kg/m 0,395
@ «abnosu 3a npegHanpesare/stressing cable — 1 X x| : : Llrl) 3anpemuHa no @ kg 10,47
. xR . . N ox 3anpemuHa no KBanuTeTy kg 10,47 03
2x8+127 =143 kom/pcs. @8 ;h =150 m s . ' ' x| ¥ nn .
@ P + MecTo yrpae kabna 3a npeaHanpesarse/ 2x2@10 — — — — — : : N Texura 1 kom. "K" 3aBepetie Mpexe: kg 10,47 02
e installation point of stressing cable G1 — : ]
1 1 T 1 1 01
@ 2%2 08 — : : STEEL SPECIEICATION STEEL SPECIFICATION Bpoj/Number | [aTym / Date Onmc / Description
— . . 1 pcs. Grider G" marked web mesh PeBu3noHu 6nok: / Revision block:
L 408 Al 1 Total length Total length
L et A
@ 2 kom/pcs @25:h=2.10m . -T- ) ) Mark | pcs. ¢ Length B 500 B (B 60.50) BHB500B*(BHB50.50) Mark | pcs. [0 Length BHB500B (BHB55.50) e > CAOBPA-ﬁAJ HM M HCTMTYT LIM”, .D,.0.0.
B 8 : : caBujarbe/ mm m o8 ® 10 D 16 @ 25 K(®10) G (¢10) mm mm D 8 d 10 SAOBRACAINI INSTITUT |NSTITUTE OF TRANSPORTAT'ON ClP |td
21 @ 208 | T bending 1 12 16 2,10 25,20 G1 4 10 3100 12 40 HemanuHa 6; 11000 Beorpan; Cpbuja
3 22 310/12.5 0125 | ; L 2| 26 10 2,10 54,60 G2 4 8 3100 12 40 ) Ten: 011/3618-134; dakc: 011/3618-324; web site: www.sicip.co.rs
0 N @ 2 HofiaTHa apuETyPa : : o 3 16 | 8 0,60 9,60 G3 | 22 | 10 2050 4510 Opranu3saumoHa jeannmua: KOHCTPYKUMJE /Organization unit: STRUCTURE DEPARTMENT
4 200 3x127 3x127 | 200 additional reinforcement | g1 )~ 3 4143 | 8 0.90 128,70
THa apmaTypa Ha Kpajesuma Hocaya/ = |‘|— ’ ’ Total length m 12,40 57,50 OAroBOPHM NPOjeKTaHT: ViHBecTuTOp NpojekTa: / Investor:
2050 AodaTtHa apMatypa Ha Kpajesuma Hocada 5 143 8 1,50 214,50 - : R ible desianer: = "WHOPACTPYKTYPA XENE3HULEE CPEUJE " A}
& 3 additional reinforcement on both ends of grider ol 8 8 1710 136.80 Specific weigth kg/m 0,395 0,617 esponsible designer: € % 1" INFRASTRUCTURE RAILWAYS OF SERBIA " JSC
O, [S) 60 { 1@% ‘60 3 3 Waght bycp kQ 4’90 35,48 Byne PVICTVIh, avnn. rpaf]_ UHX. Clw . _HeM'fm:uHa 6/V, §eorgag | Nemanjina Street 6/IV, Belgrade
~ 2 AA A 7l 2 | 25 2,18 30 Weight by quality kg 490 35.48 nLeHLia 6poj:/ license No.: 310 N095 14 PPy e s olee: [Employer ;
N N { i 70 criorbatlbin 06um/ 140 140 8| 24 8 1,20 28,80 _ — ) ’ : pol "’ Howarana 22 . 35, 11000 Beorpar: Cpoma. oo Py TP
ﬁ‘ outer circumference 100 9 2 16 1 711 0 34120 V\/e{ght oi 1 pCS: £ ik ek mesh kg 40738 CapagHuum: / Associates: x::)isstl:::o‘;vg:r;zgr’j:;.tgi:r\:';sranspon and Infrastructure
] 107 107 10 6 16 12,00 72,00 STEEL SPECIFICATION . . @ Nemanjina 22-26 Street; 11000 Belgrade; Serbia
10 < K[ 53] 8 15,75 "K" marked welded mesh ® 8: 15,75m length/3,000=~53 pcs 53 "K" marked wb mesh ST T —
S: 78 L Kﬂ“’ G[ 6,0 ] 810 | 1575 ["G"marked welded mesh ®8 & 10; 15,75m lenght/2,625=~6,0 pcs 6,0 Total length BEOIPAR - CYBOTULIA - APKABHA IPAHVLIA (KENEBMJA)
o7 Total length: 518.40 54,60 131,40 4,20 i 6.0 AEOHNLL H0BY CAHl - CYBOTULIA - IPKABHA TPAHHLIA (KENESUJA)
23 ™ (010) G1p 4G1(210)  —% © : = Mark | pcs. P Length BHB500B (BHB55.50) BELGRADE - SUBOTICA - STATE BORDER (KELEBIJA) RAILWAY LINE
N~| © 314  yHyTpawm obum/inner circumference Specific weight kg/m 0,395 0617 1,578 3,853 10,47 40,38 mm mm D8 SECTION : NOVI SAD - SUBOTICA - STATE BORDER (KELEBIJA)
(@) G2p 962(08) | & Weight by ® kg 204,77 33,69 207,35 16,18 54,97 | 242,28 T Reo npojexra:/ Part of Design:
08 c2p Jo2(08) % 55 204 55 Weight by quality: kg 262 297 4 8 3500 14,00 MPOJEKAT MOCTOBA
i Total weight: k 759 K2 | 25 | 8 500 12,50 HAZIBOXH>AK HA KM 89+315,15
©10) 61p Jot@) —% Tt otal weig g DESIGN OF BRIDGES
3 bob Total length m 26,50 OVERPASS AT KM 89+315,15
C\I @QB——F_'—I Specific weight ka/m 0395 YHyTpalLrea koHTpona: / Internal control: M ,
Weight by ® kg 10,47 Hapa Maenosuh, gunn. rpal). uHxX. Lprex:/ Drawing: pgleepa:
. _ Weight by quality kg 10.47 FnaBHm npojekTar: / Chief designer: 90-16.80 [IAH MIPOUIBOAMGE MOCTHE FPERE | 275 %,
314 yHyTpatlith oBu/inner circumferance Weight of 1 pcs. "K" mark welded mesh: kg 10,47 MunaH Jenkuh, aunn. rpaf). nHx. (77| DETAILED DRAWING of 90-16.80 PRC GIRDER 1:25
L ; ; Pykosogunauy, OpraHu3aLioHe jeanHuue: 82;% Epﬁr{:g?: Inatym:/date]{ Liptex 6p./Drawing No.:
Menager of op ?,,”L'ﬁ?}g’g;?,“ aunn. rpah. MH,KQM WOM/PD | 12.2018.| 2017-728-KOH-2/1-1.8.7.3




notpebHo: 31 kom, 31x22,80  =706,80 m required: 31 pcs, 31x22,80  =706,80 m
coma 3g§apeHa vpexal 08 2270+40cm npoayxere/extension TeXUHa: 706,80x0,785 =554.84 kr weight: 706,80x0.785 = 554,84 kg
- @outer welded mesh /\/ /\/ /\/ 2. MotpebaH HamnoH npu Hanpesaty: 1240 N/mm?2 2. Initial prestressing: 1240 N/mm?
= ° ° = 3.50 A, 7,350 o .
oK1 K1 K1 Ki ® 65 . @ 3BAPEHA MPEXA Ha pacrioHy onwelded 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) : ' . )
I I 8 78 2x3 316 Q 175 381125 736 736 Q 2x3 @16 4. KsanuTeT matepujana: 4. Quality of materials:
10 C 1 4( : ) 7 —(8 o8 : ) 1 beToH: C50/60 Concrete: C50/60
828 B Apmartypa: B500B (B60.50) Reinforcement B500B (B60.50)
@— 2X2 &8 9 w | / 0 2X2 &8 KyKa 3a u3ambe: B240B (3824) Lifting hook: B240B (83824)
11 11 . $¢ % $¢ 4 ¢ . 48%@ 3aBapeHa Mpexa: B500B (BHB55.50) Welded mesh: B500B (BHB53.50)
= - 441l |=-F-—————— — — — — === — = —_————————————f— = —— S (RS . W RN ———— — S U W ) S -
S = [N U T o o R N SR %% -+ %% 7! L\ i% I I IR R o Y A N R N AN 808 : . 5. Concret -35
§ e ey | | | | 3 7/ \ - 3! VA \ ! [ [ [ i B imnnEnn @ 9. 3awTmThHu cnoj Betona: 3.50 um . Concrete cover: 3.5 cm
L - 71125 . 8x25=2.00 %% B / \ H / \ % 1 6. Yiv6 Hocaua npu 3aTesary: 40,00 MM 6. Camber values after prestressing: 40,00 mm
© @13 110 | | | | | | | | | | / \ i} { HakoH cTapocTu 6eToHa of 100 aana: 68,50 Mm on the concrete age of 100 days: 68,50 mm
S gl |s ST P PP O o LA L L R ' :
2 é - " S i i - £ PP ff / / \ \ ff f 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
G e r
? 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
: & & % MCKHYYMBO Npema ynyTcBuMa npouseofjaya 3a perynauujy ksanuteTa. to the quality system of the manufacturer
>
128 N °’ . :
or <>CI‘IOJ‘bH:;a Mpexa/ 1!y T FRddAERETFAA— = — — — — — — — — — — — — = —{ 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.
) @ . 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
vy 38 vy 0 | 2101125 <> 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 2175 \ nsHocu fup = 36,10 N/mMm2 (npobHa kolka aumeHauje 15 Lm)
525 A, @ 3aBapea Mpexa Ha pacnioHy op/welded mesn leng Aom A, 525 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
5] 75 A - A MNPECEK/CROSS SECTION 1:15 1408
5
6 #16; h=12.00m 15 !
2 L 6.00 6.00 |
2 N 210 4
S 100mrln yeoHa nnoya/bearing plate (100-3);h=800mm 175 @8/12.5 C z@ 2316 : | 2016 4016 yeora nnoyalbearing plate (100-3);h=800mm 100mn_1
< (2} (cpeanHa Hocay (cpeanHa Hocay
E E(mo) PGl G14010) 9 % mid span) mid span) 4
~ 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 - | e 1 1 Ril Rti it R N R | 8 08
= % * /4 X T ii ii T ii .
S = ~ Py PEPY Y R R R 3 S - 3 I I R L P PR PO
% 2 @910/12.5 \‘ ! @2 Yy = 3511 T 1 1 17 o / e 7 17 ® / ® 7 L 7 1 1 11!1:5'._
= T ' S A RS I (O W e R ) 11 11 — 11 Gs G G3 G3 Gapzt 2 .
= $(98) pG2  G2408) Al d|e2 3aBapee y3eHruje/welded web mesh @10/@8 ~ 1 i L e i 1
< 2 ®) ®) - - “ 2408
Py g @ 410 N - I & S K (e ] @
X 8 Ha 06a kpaja Hocaya/ = T D |_ﬁ - ==
@ on both ends of grider 3.5 | 3.5 5L10 L5L10 L5L10 |]_5 2x4 38 @ 7.5L10 L5L1O L5L1O L5
174x125=2175 T
(@8) pG2 G2428) 92.5 A, A, A, 525
- 525 @ 3aBapeHa Mpexa Ha pacnoHy og/welded mesh length 21.75 m 505
- = : \/ \/ \/ :
22.80
\/ \/ 4%
@10) b6t 8 kom/pcs @8 ;h=23.10m
o G14210) -
2270+40cm npopyxetbefextension ApMipaH1BETOHCKN Hocay 03Hake @Mome ce G1no roe NpoayKMTM, any camo Y jeIHOM 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 Y y 9
0 0 - . . . : -
= = — (G) j. Yaenruje/web mesh (keanuTet/quality: BHB 55.50) (K)j. Cnorbtba Mpexalouter mesh
0 & (aumeHauje/dimensions mm)
=2 ~ @ @ e
= = 22x @10 ; h =2050 25x 8;h=500
; ng X CNneudnonKAUNJA APMATYPE CrNednoKALUNJA APMATYPE
i 985 80 985 3 31 '|9 3 3a 1 koM. Hocaua "G" MpexacTa y3eHruja
"° = YKynHa gyxuHa Y
KyrHa yKvHa
Lo Lo Lo OsHaka| koM. | @ AYXK1Ha B 500 B (B 60. 50) BHBS500B*(BHB50.50) Osnakal db. ® [yxuHa BHB500B (BHB55.50)
Sk ——4|——|t—:—4|— ———————— —lt—:—4|——|t—— —:—JlrJlr—:— mm m P8 ® 10 ® 16 P 36 K(@10) | G(®10) —— mm 8 ® 10
_ 3aBapeHa YeoHa nnova Ha oba kpaja Hocava - aHkepucawa ~~ __ |+ ‘1 -+t 11 12 16 2,10 25,20
} 295730 b8 apuarypou ( 100-3 ) h = 800 mm/ RN T I 5B s | T 1l 4 110 3100 124
welded bearing plate at both ends of grider - anchored with FT 1 [ 1T T 3| 16 8 0,60 9,60 ;
50 - __'__+_|_'_ _________ |,_|_{__|,__ 25 @8/12.5 _|_ {_.l__|_ o G3 22 10 2050 4510
reinforcement steel ( 100-3 ) ; h = 800 mm & K2 : © 4] 191 8 0,90 171,90 ’
JEN (I (O (I (R (I (N (I ~ N (I (I ~ 51191 3 150 286.50 YKynHa QyxuHa m 12,40 57,50
I N N . Jyl I 6l 8 8 23.10 18480 CrieundunyHa TexrHa kg/m 0,395 0,617
L[ [ [ T KIBN 71 2 36 555 : 510 TexvHa no @ kg 490 35,48
[ ' | ' 8l 24 8 1’20 2880 : TexuHa No KBarnureTy kg 490 35,48
| o \ 9] 2 16 23,10 4620 TexuHa 1 koM. "G" 3aBepeHe Mpexe: ki 40,38
‘ T gLl W s | is | 1309 72,00 CMELNOUKALIMIA APMATYPE
= : : K| 7,3 8 21,75 "K" 3aBapeHa mpexa ® 8; 21,75m gyxwvHa/3,000=~5,9 kom. 3 npen ;
: | ’ : P P i i ‘ : : K" Mpe>kacTa 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
‘ — a : YkynHa gy’ 681,60 54,60 143,40 510 73 8.3 ST ]
- — S |8 ) : CneundbuiHa TeX1Ha kg/m 0,395 0,617 1578 7.990 10,47 40,38 Osvakal| kom. | @ AyxuHa BHB500B (BHB55.50)
O apmarypalreinforcement \ . - RS K , TexwHa npema ® kg 269,23 33,69 226,29 40,75 7591 | 33458 il Liilil o8
| s ol = | = ) ' S TexwHa no KBanureTy: kg 570 41 410 K1 4 8 3500 14,00
, [ :: T 8 2| x : : & YkynHa TexuHa: kg 980 K2 | 25 8 500 12,50
@ «kabrosu 3a npefHanpesarbe/stressing cable — N RS S ) . ol X YkyrHa ayxvHa m 26 50
@ t é) = < ‘ § g 3anpemMuHcka TexuHa kg/m 0,?;95
2x8+175=191 kom/pcs @8 ;h =1.50 m e 1 x| o~ i . n 3anpemuHa no © kg 10,47
' + MecTo yrpaate kabna 3a npegHanpesarse/ — = - - X 03
installation point of stressing cable ‘ — - @@ | : o I 3anpemuHa no kBarmreTy kg 10,47
43 Q 9% 2310 ] . T | , I TexuHa 1 kom. "K" 3aBepeHe Mpexe: kg 1047 02
G1 _ _ T T _ _ T ‘ T @
— + + 01
| - \
[ ‘ STEEL SPECIFICATION STEEL SPECIFICATION Bpoj/Number | [aTtym / Date Onwuc / Description
@ dconos 836 - h = 2.55 @ 2x228 -t = | K 1 pes. grider G" marked web mesh PeBu3nonn 6nok: / Revision block:
kom/pcs :h=255m \ T T Total length Total length
408 —=l=‘=$- Mark | pcs. P length B 500 B (B 60.50) BHB500B*(BHB50.50) Mark| pcs. » Length BHB500B (BHB55.50 CAOBPA-ﬁAJHM MHCTMTYT LIV"-I! A.0.0.
| -+ , p g ( ) :
25 o + + mm m P 8 P 10 P 16 P 36 K(@®10) | G(®10) mm mm D 8 d 10 SAOBRAGAJNI INSTITUT |NSTITUTE OF TRANSPORTAT'ON ClP |td
I ‘ ke 208 a . ) 1 12 16 210 25,20 &1 4 10 3100 1240 HemawsuHa 6; 11000 Eeorpa,q; Cp6wja
= ; x ; \ ‘ @ T p—— T casijaree] 2[ 26 | 10 2,10 54,60 &2 4 s 3100 1240 ’ Ten: 011/3618-134; ®akc: 011/3618-324; web site: www.sicip.co.rs
t ; endin *
> @22 @10112.5 @10/25 @ additional reinforcement |, | , : 2 11961 g ggg 1579‘1680 G3 | 22 | 10 2050 4510 OpraHu3auuoHa jeauHuua: KOHCTPYKLMJE /Organization unit: STRUCTURE DEPARTMENT
& ° 200 | 3x127 3x127 | 200 I ¥ ] 2 - Total lenght m 1240 5750 OQAroBopHW NpojeKTanT: VHBECTUTOp NpojeKTa: / Investor:
2 [0fjaTHa apMaTypa Ha kpajeBima Hocayal +4 am 5/ 191 | 8 1,50 286,50 Specific weight ka/m | 0,395 0617 Responsible designer: ) \, [ MHOPACTPYVKTYPA KENESHILIE CPEIE | AJL
N > additional reinforcement on both ends of grider { { 6 8 8 23,10 184,80 Weight by ® kg 490 3548 Byne Puctuh, gunn. rpal). nH. %W > P o B I Y O S ol ks
7 2 36 255 510 - - 2 > ) _’ Hapyuunau npojekTa: / Employer:
60 100, | 60 e 50 5580 : Wefght by quality kg 490 3548 nMueHua 6poj:/ license No.: 310 N095 14 1) Mmmcraperso panosmaperas caospaha nmipacTEyITRe
70 cnorbalLibu 0bum/ 140 140 9 2 16 23 10 46 20 Welght of 1 pcs. "G" mark welded me 40,38 i web site: www.mgsi.gov.rs
~ Y - f 5 CapagHuum: / Associates: Ministry of Construction,Transport and Infrastructure
= > 17 outer circumference 107 100 107 101 6 16 12 00 72 00 STEEL SPECIFICATION Nemanjina 22-26 Strest; 11000 Belgrade; Serbia
m - . web site: www.mgsi.gov.rs
W K 73 8 21,75 "K" marked welded mesh ® 8; 21,75m length/3,000=~5,9 pcs. 73 "K" marked wb mesh O6jekart: /Structure: =
5 % @10 3 ki K1 G| 83 | 8/10 | 21,75 |G" marked welded mesh ®8 ® 10; 21,75m length/2,625=~6,8 pcs 83 Total length BEOIPAL - CYBOTULIA - APKABHA rPAHNLIA (KENEEIJA)
o8 K KX Z] & Total lenght: 681,60 54,60 143,40 5,10 73 83 Mark| pes. | ® Lengh BHB500B (BHB55.50) MODERNIZATION R . o0 HA - APIABHA TPAHILIA (KEREBIIA)
oo e {eron  —% 3 Specific weight: kg/m 0,395 0,617 1,578 7,990 10,47 40,38 T m o o8 SECTION  NOVI SAD - SUBOTICA - SIATS BORDER (KELEBIAY *
o8 cop {o2iem 5| B 314 “yHyTpalumit oBum/inner circumference Weight by @ kg 269,23 33,69 226,29 40,75 75,91 334,58 R 3 3500 1200 Heo npojexra:/ Part of Design:
= Weight by quality: kg 570 41 410 ’ NPOJEKAT MOCTOBA
(@8) G2p 4G2(@8) &S . K2 | 25 8 500 12,50 HAOBOXHAK HA KM 89+315,15
55,204 , 55 Total weight: kg 980 DESIGN OF BRIDGES
(@10) G1p 4G1(@10) :c ’| ’| ’| ’| Total _Ienght_ m 26,50 - - OVERPASS AT KM 89+315,15
S p p Specific weight kg/m 0.395 YHyTpaluka koHTpona: / Internal control:
5 @QB——F——I Worchi by o = 1047 Hapa Maenosuh, aunn. rpah. ukx. [lprex/ Drawing: Fasiepa:
) ) Weight by quality kg 10,47 Fnaeny npojexranT: / Chief designer: 90-22.80 MINIAH NPOM3BOMILE MOCTHE IPELE 1%9?'?1'5
314 yHyTpalursn obum/inner circumference Weight of 1 pes. "K" mark welded me 10 47 Mwnau Jenkuh, gunn. rpaf). uHx. (7=«%|  DETAILED DRAWING of 90-22.80 PRC GIRDER 125
] , PykoBoauriaL, opraHu3aLmoHe jeanHuue: 82;% Epﬁr{:g?: lnatym:/date;] Liptex 6p./Drawing No.:
Menager of op ?,,”L'ﬁ?}g’g;?,“ aunn. rpah. MHKW WON/PD | 12.2018.| 2017-728-KOH-2/1-1.8.7.4

B - B MOMPEYHW MPECEK/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.

ApM1paHUBETOHLKM ENEMEHT Nof, 03HakoM 6poja
jenaH apmupaHobeToHcku 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:

1. 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:



AutoCAD SHX Text
6 %%C16; h=12.00m
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