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Projekt konstrukcije - most preko Rjecine

SazZetak:

Prema osnovnim projektnim podatcima projekta Most preko Rjecine izraden je numericki
model konstrukcije. Ukupni slobodni profil (razmak izmedu ograda mosta) iznosi 8,50 m.
Duljina mosta iznosi 31,00 m. Nosivu konstrukciju pristupnog mosta c¢ini donji ustroj sa
betonskim upornjacima te gornji ustroj koji ¢ini rasponska konstrukcija koja se sastoji od
kontinuirane armiranobetonske ploce. Usvojena visina reSetkastog nosaca je H=3,50 m, nosac
ima osam polja konstantne duzine 3,875 m. Elementi ¢eli¢ne konstrukcije resetki izvode se u
zavarenoj izvedbi od celika S355. Kontinuirana armiranobetonska kolnicka konstrukcija
predvidena je od betona klase ¢vrsto¢e C35/45 1 armaturom B500B. Nakon proracuna celi¢ne
konstrukcije u racunalnom programu, izvr$ena je provjera na grani¢na stanja te provjera
stabilnosti. Spojevi su proracunati nakon definiranja konaénih profila. Svi proracuni su
izvedeni prema HRN EN 1991, HRN EN 1992, HRN EN 1993.

Klju¢ne rijeci:

Most preko Rjecine, konstrukcija, celik, proracun

Construction project of Rjecina bridge

Abstract:

According to basic design data of the project Rje¢ina bridge a numerical model of the
structure was created. The total free profile (the distance between the bridge fences) is 8.50
m. The length of the bridge is 31.00 m. The load-bearing structure of the access bridge
consists of a lower structure with concrete abutments and an upper structure that consists of a
span structure consisting of a continuous reinforced concrete slab. The adopted height of the
lattice girder is H=3.50 m, the girder has eight fields of constant length of 3.875 m. The
elements of the steel structure of the gratings are made of welded steel S355. The continuous
reinforced concrete pavement construction is made of concrete strength class C35/45 and
B500B reinforcement. After calculating the steel structure in the computer program, a limit
state check and a stability check were performed. Steel connections are calculated after
defining the final profiles. All calculations were performed according to HRN EN 1991, HRN
EN 1992, HRN EN 1993.

Keywords:

Rjecina bridge, structure, steel, calculation
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1. TEHNICKI OPIS

1.1 Opis

Projektom je predvidena izgradnja pristupnog mosta na lokaciji Zeljeznickog mosta koji je
uklonjen 2013. godine. Uklonjeni most se oslanjao na tlo preko drvenih pilota i naglavne
(armirano)betonske grede. Prema podacima iz nacrta "Most preko Rje¢ine br. II" - JZ
Direkcija Karlovac, 1955. postojec¢i temelji datiraju iz pocetka 20. st., a ispod svake
naglavnice postavljeno je 54 pilota @ 30 cm. Novi most nalazi se na identi¢noj poziciji na
kojoj je bio uklonjeni most. Predvidena Sirina kolnika mosta iznosi 6,0 m, a pjeSacke staze s
obje strane $irine su 1,25 m. Ukupni slobodni profil (razmak izmedu ograda mosta) iznosi 8,5
m. Duljina mosta iznosi 31.00 m, a ukupna duljina 40,60 m. Podatak o vodostaju 100-
godis$njoj velikoj vodi odgovara koti 0.95 m n.m.. Kota donjeg ruba rasponske konstrukcije
predvidena je na koti 1.20 m n.m., kota gornjeg ruba rasponske konstrukcije predvidena je na
koti 5.47 m n.m. Most je predviden sa prijelaznim napravama, prijelaznom plocom,
pjesackom 1 odbojnom ogradom. Nosivu konstrukciju pristupnog mosta ¢ini donji ustroj sa
betonskim upornjacima te gornji ustroj koji ¢ini rasponska konstrukcija koja se sastoji od
kontinuirane armiranobetonske plo¢e koja se oslanja na celicnu reSetkastu konstrukciju
raspona 31,0 m. Postoje¢a konstrukcija naglavnih greda se uklanja. Postoje¢i temelj se
reprofilira 1 proSiruje sa svake strane cca 120 cm. OSteceni dijelovi se obnavljaju
injektiranjem 1 sanacijskim mortom, a gornja povrsina u debljini od 30 cm se potpuno uklanja
nakon Cega se reparira. Na tako pripremljenu podlogu izvode se nova krila upornjaka i
nadtemeljna greda zavrSno sa lezajevima. Sukladno lokaciji odnosno maloj slobodnoj visini
iznad upornjaka, most je sustav dviju bocnih reSetki povezanih popre¢nim nosacima i
armiranobetonskom plo¢om. Usvojena visina resetkastog nosaca je H =3,50 m, nosa¢ ima
osam polja konstantne duzine 3,875 m, reSetke se postavljaju na osnom razmaku 9,02 m.
Krajnje dijagonale reSetkaste konstrukcije su zavareni sanducasti presjeci dimenzija
400x250x16 mm, unutarnje dijagonale su zavareni 'I' profili dimenzija 400x250x16 mm,
gornji pojas je zavareni sanducasti presjek dimenzija 550x450x30(16) mm, a donji pojas je
zavareni sanducasti presjek dimenzija 400x500x18 mm. Spajanje Stapova ispune sa pojasima
vr$i se preko ¢vornih limova i zavara.Elementi celi¢ne konstrukcije reSetki izvode se u
zavarenoj izvedbi od celika S355. Kontinuirana armiranobetonska kolni¢ka konstrukcija

predvidena je od betona klase ¢vrstoce C35/45 1 armaturom B500B. Armirano betonska ploca
8
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je d=20 cm. Poprec¢ni nosaci su predvideni od Celika S355. Glavni nosaci se oslanjaju na

upornjake preko loncastih lezajeva prema ,,HRN EN 1337-5:2005. Razred izlozenosti
objekta je XS3 pri ¢emu je najmanja zahtijevana tlacna Cvrstoca betona C35/45. Zbog
samoga polozaja mosta koji je neposredno uz more, obavezna je antikorozivna zastita. Most
je izlozen djelovanju soli iz zraka i kloridima iz mora. Antikorozivna zastita treba imati
visoku trajnost zastite sukladno HRN EN ISO 12944-1, sto daje naznaku da bi se prvi veci

radovi na obnavljanju zaStite trebali izvoditi nakon 15 god.
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1.2 Konstrukcija mosta

Za proracun mjerodavnih sila i deformacija konstrukcije koriSten je raCunalni program SCIA

Engineer 2021,a za potrebne radionic¢ke nacrte koristen je AutoCAD 2018.

Accurate (FEM) metoda ili metoda konacnih elemenata diskretizira promatrani prostor u
odredenom broju konac¢nih elemenata koji su mjerodavni za rjesenje, Sto znaci da metoda
kona¢nih elemenata ne daje u potpunosti to¢ne rezultate, ali su isti dovoljno precizni i

zadovoljavajuci za prakti¢nu upotrebu.

Za prora¢un spojeva korisSten je ra¢unalni program IDEA StatiCa 2023 gdje se po mjerodavnim

silama proracunava broj potrebnih vijaka , debljina zavara i plocice.
Proracuni su izvedeni po Eurocodu i to: Eurocode 1, Eurocode 2, Eurocode 3.

Za proracun konstrukcije bitno je re¢i da se izveo proracun na stalna, promjenjiva i dinamicka

opterecenja.

Nakon dobijenih rezultata u ra¢unalnom programu , prvobitno su se kontrolirali progibi na
GSU (Grani¢no stanje uporabljivosti) te mjerodavne sile na GSN (Grani¢no stanje nosivosti)

preko mjerodavnih kombinacija.

10



Diplomski rad

1.3 Materijal za izradu konstrukcije

Beton za temelje mosta je XC2, C30/37

Beton za uporanjak (greda i krila) je XS3, C35/45

Beton za monolitnu plocu mosta je XS3, C35/45

Armatura je B 500B

Celik:

Stipe Vrdoljak

Toplovaljani presjeci, S355 J2 prema HRN EN 10025-2:2019

Tolpovaljani ¢eli¢ni limovi, S355 J2 prema HRN EN 10029:2010

1.4 Radionicka izrada i montaza celi¢ne konstrukcije

Radionicka izrada i montaza Celi¢ne konstrukcije treba biti u skladu sa HRN EN 1090-1 i HR

EN 1090-2.
Razred . e ke L 4 ;
posijedica Opis Primjeri zgrada i inZenjerskih gradevina
Velike posljedice gubitka ljudskih Zivota /if
CC3 vrio velike ekonomske i drustvene posljedice | (Snm'?(g'r', éaem Zg\;,rgrc:;;)vehklm Posfiedicama sioma
posljedice po okolis o

cc2

cc

Srednje posljedice gubitka ljudskih Zivota i
znatne ekonomske | drustvene posiiedice |
osljedice po okolis

Male posljedice gubitka ljudskih Zivota /i male ili
zanemarive ekonomske | drudtvene posljedice |
posljedice po okolis

Stambene | uredske zgrade, javne zgrade sa srednjim
posljedicama sloma (npr. uredska zgrada)

Poljoprivredne zgrade u kojima obiéno nema ljudi
(npr. skladista), staklenici

Tablica 1. Definicija razreda posljedica

11
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Razred pouzdanosti (RC) Vrsta opterecenja
. po;lljledica 0 Stati‘f::.ersl:zoot\:izséaéifak i potresncfa ur: g::livlli ili DCH®
RC3ili CC3 EXC3° EXC3°
RC2ili CC2 EXC2 EXC3
RC1iliCC1 EXC1 EXC2

® Vidjeti normu EN 1993-1-9

* Razredi potresne duktiinosti definirani su u normi EN 1998-1: mala duktilnost = DCL; umjerena ili srednja
duktiinost = DCM; velika duktilnost = DCH.

¢ Razred EXC4 smije se odrediti za konstrukcije s ekstremnim posljedicama konstrukcijskoga sloma.

Tablica 2. Odabir razreda izvedbe

Klasa izvodenja s obzirom na odabrane parametre se definira kao EXC3.

U skladu sa propisanom klasom izvodenja potrebno je provoditi sve radnje kod radionicke

izrade 1 montaze Celi¢ne konstrukcije, te kontrolu izrade i montaZze celi¢ne konstrukcije.

12
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1.5 Zastita celi¢ne konstrukcije od korozije

Zastitu Celicne konstrukcije od korozije treba provesti u skladu sa Tehni¢kim propisom za
konstrukcije. Prema HRN ISO 12944-2, gradevina se nalazi u sredini s atmosferskim uvjetima
koji spadaju u C4 kategoriju. Propisuje se trajnost zastite: visoka(H) 15-25 g., sukladno HRN
EN 1SO 12944-1.

Priprema povrsine na kvalitetu Sa 2 %2 prema HRN EN ISO 8501-1:2007 na automatskoj
saCmarilici. Sekundarna priprema povrSine na gradiliStu na mjestima gradiliSnih zavara (prije
aplikacije cjelokupnog sustava) izvodi se na kvalitetu St 3 prema ISO 8501-1:2007.

Premaze je potrebno nanositi sukladno preporuci proizvodaca premaza i sukladno specifikaciji
bojanja i to uvijek na iskljucivo €istu i suhu povrs$inu na temperaturi minimalno 3 stupnja iznad
tocke rosista.

Od velike je vaznosti da se sva oSte¢ena mjesta 1 nedostaci poprave bilo da se radi o ve¢im ili
manjim oStecenjima.

Prijedlog sustava:

- Temeljni premaz (primer) konstrukcije Zn cink, debljine min. 180 mikrona (NDFT)

- Zavrs$ni premaz dvokomponentni fleksiiblni poliuretanski premaz sa visokim udjelom suhe
tvari, otpornim na udarce, debljine 60mikrona (NDFT).

Ukupna debljina suhog filma je min 240 mikrona.

13
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1.6 Razredi izloZenosti za pojedine dijelove konstrukcije

Oznaka
razreda

Opis okolisa

Informativni primjerl moguce pojave razreda izloZzenost

1 Nema rizika od korozije

X0

Za beton bez armature il ugrade-
nog metala. sve ZioZenosti osim
onih u kajima postoji zamrzava-
nje/odmrzavanje, abrazija ili ke-
mijska agresivnost

Za beton s armaturom ili ugrade-
nim metalom: vria suho.

Beton unutar zgrada s vrio malom viaZnodéu zraka

2 Korozija uzrokovana karbonatizacijom

Beton unutar zgrada s malom via2noscu zraka

XC1 Suho Wi trajno viazno Baton shaiio o
% ne a ene ajnom s
Xc2 Vlazno, rijetko suho Mnogi temeli
; Beton unutar 2grada s umyerenom il velikom viaZnoséu zraka
A3 Urjerena visenost Vanjski beton zastiéen od kite
T : Povriine betona @ozene kontaktu s vodom koje ne pripadaju razredu
XC4 Cikliéki viazno | suho ilosanosti XC2
X01 Umjerena viaZnost Povriine betona ZioZene kioridima iz zraka
Eazen za pavanje
XD2 Viazno, rijetko suho - it a izlozeni industriiski ; koie sacicZaveii Kot
Dijelovi mostova izloZeni prskanju vode koja sadrzava kiorde
XD3 Ciklickl viazno | suho Plodnicl — kelnitke konstrukcije

Ploée javnih garaza

4 Korozija uzrokovana kloridima iz morske vode

Ziozen solima iz zraka, all ne u

Konstrukeije u biizini i na oball

o zravnom dodins s morskom vedom
xS3 U podrutjima plime i oseke i prs-

kanja vode

mR3sigu.pomorsiih konsykels

Dijelovi pomorskih konstrukcija

5 Korozija uzrokovana zamrzavanjem | odmrzavanjem

Umjereno zasitenje vodom, bez

prema normi EN 206-1, tablica 2

XF1 steceiva 2a odmi nje Vertikalne povriine betona izlozene kisi | zamrzavanju
XF2 Umjereno zasi¢enje vodom, sa Vertikalne povriine betona cestovnih konstrukcija ZloZene zanmvzava-
sredstvom 2a odmrzavange nju | sredstvima za odmrzavanje
Jako zasitenje vodom, bez sred- : . . o )
XF3 stva za odmrzavanje Horizontalne povriine betona izloZene kisi | zanvzavanju
Ceste | kolnicl mastova izic2eni sredstvima za odmrzavanje
XF4 Jako zasi¢enje vodom, sa sred- | Betonske povriine izlo2ene zravnom prskanju vode koja sadrzava
stvom za odmrzavanje sredstva za odmrzavanje i izloZene zamrzavanju
Podrutja plime i oseke kod pomorskih konstrukcija Zioenih zamrzavanju
6 Kemijska korozija
Stabo kemijski agresivni okolis
XA1 prema i EN 206-1. tablica 2 Prirodno tio | podzemna voda
Umjereno kemijski agresivni okolis
XA2 prema normi EN 206-1, tablica 2 Prirodno tio | podzemna voda
XA3 Jako kemijski agresivni okolié Prirodno tio | podz voda

Tablica 3. Razredi izlozenosti u odnosu na uvjete okolisa u skladu s normom

14
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2. NUMERICKI MODEL KONSTRUKCIJE

3D model konstrukcije je izraden u racunalnom programu Scia Engineer 2021.

Slika 1. 1zometrijski prikaz 3D modela

15
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3. ANALIZA DJELOVANJA NA NOSIVU KONSTRUKCIJU

3.1 Vlastita teZina

Vlastitu tezinu nosivog dijela konstrukcije racunalni program odreduje na temelju dimenzija 1

zapreminske tezine pojedinih konstrukcijskih elemenata

3.1.1 Dodatno stalno opterecenje

Gk (kN/m?) Gk (kN/m?) Gk (kN/m')
PJESACKA STAZA:
povrsina betonske staze Abs [m2] =0,311 24 6
KOLNICKA KONSTRUKCIJA:
debljina konstrukcije Dkk [m] = 0,08-0,14 24 2.3

Tablica 4. Dodatno stalno opterecenje

3.2 Promjenjivo optereéenje - prometno opterecenje

Za prometno opterecenje koristi se Model 1. Glavni sustav opterecenja od koncentriranog 1

kontinuiranog opterecenja koje pokriva utjecaje od teskih i osobnih vozila. Svaka prometna

traka opterecuje se sa dva osovinska optere¢enja Qik na razmaku 1,20m s razmakom kotaca

od 2,00m te se opterecuje i sa kontinuiranim optere¢enjem qik. PovrSina nalijeganja kotaca je

40x40cm. Preostala cijela povrSina opterecuje se sa kontinuiranim opterecenjem qik.

Osovinsko opterecenje za dvije trake uzeto u ovom sluc¢aju je Q1k=300kN i Q2k=200kN

N

RS
SR

'.'/% /7.%/’-/’%/{7;"2’.

Ry Q=200 q
& 57703
/ ///,,/4,///,(/// 2

:\\,\ 3 \‘\\\\‘§ \..\\;‘f‘\\&-‘;\\.\x SRR 3

NN NN Q, = 100kN : g, =2.5kN/m 2
:\\35\‘ N\ & -
AN N . N = N

7
AN N

T

Slika 2. Prometno opterecenje
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Diplomski rad Stipe Vrdoljak
3.3 Promjenjivo opterecenje — horizontalno pokretno optereéenje

Horizontalno pokretno optere¢enje predstavljaju koéne sile te sile pri pokretanju vozila.
Intenzitet ovih sila se odreduje kao 60% osovinskog prometnog opterecenja i kao 10 %
ravnomjerno raspodjeljenog optere¢enja sa gornjom i donjom granicom od 900 kN, odnosno
180 kN. Sila kocenja i sila pri pokretanju automobila jednakog su intenziteta, ali razliitog

smjera.

Qwk=0,6*2*300+0,1*1*9*31*3=4437kN
180 kN < Qi< 900 kN
180 kN < 443,7 <900 kN

Quc/ (L * B) = 443,7 / (3 * 31) = 4,77 kN/m?

3.4 Promjenjivo opterecenje — potresno opterecenje

Potresno opterecenje se odreduje prema HRN EN 1991-1-4:2012 i NA. S obzirom na lokaciju
gradevine oCitava se vrijednost maksimalnog vr$nog ubrzanja tla s karte potresnih podrucja

Republike Hrvatske:

Repubdika Hrvatska o
Karta potresnih podrndjs 7

' Slika 3. Zemljovid podrucja potresnog Opterecenja
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-+

i

Vnjednost iz baze

Slika 4. Vrijednosti preuzete iz baze

3.5 Promjenjivo opterecenje — opterecenje vjetrom

Mjerodavna racunska visina “Z” podvoznjaka usvaja se u iznosu od 7,00 m.

Sila vjetra koja djeluje na konstrukciju:
Fw,y= 0,5 * P *yh* C* Aref,x

Usvojena je vrijednost za referentnu brzinu vjetra za lokaciju na kojoj je smjeSten objekt sa
referentne karte Republike Hrvatske:
Vb= 25,0 m/s (slika 5.)

Gustoca zraka:

p =125 kg/m?

Faktor optere¢enja vjetrom:

C=ce*cfx*cd

Faktor izloZenosti za Z = 7,00 m i I kategoriju hrapavosti terena:

Ocitano iz dijagrama - e = 2,50 (slika 6.)

Dinamicki koeficijent sile vjetra (samo za rasponsku konstrukciju):

18
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Ocitano iz dijagrama - cd = 0,97 (slika 7.)

e - 3
R *

4 oy

|
i

I

|

—_—
=)

Slika 5. Karta osnovne brzine vjetra

N 8 8 8 8 2= 8 8 8

-
o

Po
[=]

50

Slika 6. Dijagram - faktor izlozenosti

Stipe Vrdoljak
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100 7
i /
: /
! :1
50 II }
T
1 1/
visina cg=p,95 [ ! [
(m) ‘7 , : €450,

T J/ B 4
[ [ /

10 .
10 20 30 50 100 200
raspon L (m)
Slika 7. Dijagram - dinamicki koeficijent
Iz Cega slijedi da je faktor optereéenja vjetrom:
C=ce*cCfx™cCd
C=250*1,70*0,97 =4,12
3.5.1 Racunska povrsina okomito na os mosta
Tip ograde na jednoj na obje
strani strane
Otvorena ograda ili otvorena d+0.30m d+0.60m
zaititna ograda
Puna ograda ili puna zastitna d+d d+2d,
ograda
Otvorena ograda i otvorena d+0.60m d+1.2m
zastitna ograda

Tablica 2. - racunska povrsina okomito na os mosta

Za neoptereceni most:
Arefy=1.20 m?/m' + 2 * 2.65 m?/m' = 6.50 m#m'

Za optereceni most:
Arefy=1.20 m?/m '+ 2.65 m?/m' + 3.8 m?/m' = 7.65 m#m'
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3.5.2 Silavjetra po metru mosta okomito na os - smjer Y

Fux=0.5*p * v?b * C * Aref,x

Za neoptereceni most:
Fwy=0.5* 1.25kg/m3 * (25.0m/s)? * 4.12 * 7.65m? = 12312N/m' = 12.3kN/m'’

Za optereceni most:
Fwy=0.5* 1.25kg/m3 * (25.0m/s)? * 4.12 * 6.50m? = 10461N/m' = 10.5kN/m'

3.6 Slijeganje oslonaca

Slijeganje oslonaca ne uzrokuje dodatna naprezanja u konstrukcijskim elementima zbog
rubnih uvjeta koji dozvoljavaju uzduzni pomak i rotaciju gornjeg ustroja.

3.7 Stalno opterecenje - opterecenje tlom

3.7.1 Najve¢i vertikalni pritisak tla na temelje

Hmax = 2,30m
g= hmax * y = 2,30 * 20 = 46 kN/m>

Horizontalni pritisak tla na konstrukciju uvodi se kao linearno promjenjivo povrsinsko
opterecenje.

ok =39°, v =20 kN/m?

¢d = arctg (tg (pk)/1,25)° =32,9°

3.7.2 Najve¢i vertikalni pritisak tla na temelje
ko= 1-sin ¢ = 0,45
Na vrhu zida: ho=0m

p1=Kko* h1*y=0,45*0,0 * 20 = 0 kN/m?
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Diplomski rad Stipe Vrdoljak
Na dnu zida: hmax = 2,30m

p2=ko* h2 *y=10,45* 2,30 * 20 = 20,7 kN/m?

Na zid djeluje horizontalna komponenta pritiska od vozila iza upornjaka. Razmatrana su sva

tri slucaja, gdje se glavno vozilo nalazi na poc¢etku, u sredini i na kraju zida.

3.7.3 Horizontalni pritisak od osovinskog optereé¢enja na vrhu i dnu zida upornjaka

Q= 300 kN

pn=0,(Quk) = (1 — sind) * 2 * 300 / (5,0 * 3,0) = 0,45 * 40 = 18,0 kN/m?

ph=2,30,(Q1x) = (1 — sind) * 2 * 300 / (3,0 + 2,30 * tg(30°)) * (5,042 * 2,30 * tg(30°))) =
8,15 KN/m2

Qzk= 200 kN

pn=0,(Qzx) = (1 — sind) * 2 * 200 / (5,0 * 3,0) = 0,45 * 40 = 12,0 kN/m?

ph=2,30,(QzK) = (1 — sindp) * 2 * 200 / (3,0 + 2,30 * tg(30°)) * (5,0 + 2 * 2,30 * tg(30°))) =
5,43 KN/m2

3.7.4 Horizontalni pritisak od kontinuiranog optereéenja prometa na vrhu i dnu
zida upornjaka

g1=9,0 KN/m?2

ph=0,(qik) = (1 — sind) * 9= 0,45 * 9 =4,05 kKN/m?

ph=2,30,(qik) = (1 —sind) * 9 * 5 * 3 /((3,0 + 2,30 * tg(30°)) * (5,0 + 2 * 2,30 * tg(30°))) =
1,83 kN/m?

02=2,5 KN/m?

ph=0,(g2x) = (1 — sind) * 9 = 0,45 * 2,5 = 1,13 kKN/m?

ph=2,30,(q2«) = (1 — sind) * 2,5 * 5 * 3/ ((3,0 + 2,30 * tg(30°)) * (5,0 + 2 * 2,30 * tg(30°))) =
0,51 kN/m?
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4. KOMBINACIJE OPTERECENJA

Stipe Vrdoljak

Navedeni su parcijalni koeficijenti sigurnosti za djelovanja i koeficijenti kombinacije

Parcgaini koeficijent
» ‘ sigumost Koeficjenti kombinacie
Djetovanje Tip Nepovolina | Povolina | Rijetka | Uestala | Nazovistaina | Neulestala
Yo Y W, Ly ¥, !
Viastita tedna Gy 135 1.00 1.00 1.00 1.00 0
Dodatno staino G; 1.35 1.00 1.00 1.00 1.00 0
Puzanje +Skuplanje | Cs 1.00 1.00 1.00 1.00 1.00 0
Prometno osovinsko
. Q 1.50 ) 0.75 75 0.20 0.80
opterade 0 0 0 2
Prometno
kontinuirano Quun 1.50 0 0.40 0.40 0.20 0.80
opterecenie
Kolna sia Q 150 0 0.40 040 0.20 0.60
Vietar popre€no Foat 1.50 0 030 0.50 0.00 0.60
Temperatura T 1.50 0 0.00 0.60 0.50 0.80
Potres A | 100 0 0 0 0 0

Tablica 3. - parcijalni koeficijenti sigurnosti i koeficijenti kombinacije

LETLTE Description
Spec

LC1 Self weight

[C2  |dG_ploca

[C3  |dG_grede
Standard

[C4 | QI ploca sve_sredina
Standard

LC5 | Q2_ploca sve_rub
Standard

LC6 | Q grede_povrsinsko
Standard

LC7 | Ql_grede_konc_sredina
Standard

[CB  |Q2_grede_konc_rub
Standard

[C9  |Q pjesad_5kN
Standard

[CI0 |T_jedn_grijanie
Temperature

LC11 |T_jedn_hladjenje
Temperature

[C12 |T_nejedn_+ gore
Temperature

[C13 |T_nejedn_+ dole
Temperature

[C14 |Q kocenje
Standard

LCI5 |skuplianje i puzanje
Temperature

LC16 |vietarza neoptereceni
Standard

[C17 |vietarza optereceni
Standard

[CI8 |EQX
Seismicity

[C19 |EQY
Seismicity

C20 |EQzZ
Seismicity

Slika 8. Slucajevi opterecenja nanoseni u software-u SCIA Engineer 2021
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5. DIMENZIONIRANJE ELEMENATA KONSTRUKCIJE

5.1 Ulazni podaci

Type Box fl

Detailed 500; 28; 444; 15; 220

Item material 5355

Fabrication rolled

Flexural buckling y-y, Flexural buckling z-z  |b b

A [m?] 4,0876e-02

Ay [m?], A [m?] 2,3448e-02| 1,4718e-02
Iy [mf], I [m¥] 1,7728¢-03| 7,6057e-04
Way [MP], Wer [mP] 7,0914e-03| 3,0423e-03
Wty [MP], Wa [m] 8,0372e-03| 5,0097e-03
Ly [mf], I [m*] 1,8840e-05| 6,0695e-04
dy [mm], d. [mm] 0 0
Cr.ucs [mm], Czucs [mm] 250 250
a [deg] 0,00

Moty.+ [Nm], Mgiy.- [Nm] 2853218,78 | 2853218,78
Moizs [Nm], Mgz [Nm] 1778447,40 | 1778447,40
AL [m¥m], Ao [m¥/m] 2,5020e+00 | 3,8300e+00

Slika 9. Poprecni presjek rubnog elementa

Type Iw

Detailed 500; 18; 500; 30; 440; 0

Item material 5355

= et _ mw g
Flexural buckling y-y, Flexural buckling z-z  |b c =
A[m?] 3,7920e-02

A, [m], A; [m?] 2,7146e-02| 9,2337e-03 i

I, [mf], L [m¥] 1,7868e-03 | 6,2521e-04 = g s
Wty [m], Weiz [m?] 7,1471e-03| 2,5009¢-03 iz
Way [mP], Wa: [m] 7,9212e-03| 3,7856e-03

Lo [m®], I [m?] 3,4516e-05| 9,9137e-06

dy [mm], d: [mm] 0 0 .
Cr.ucs [mm], Czus [mm] 250 250

a [deg] 0,00

Moy« [Nm], Mayy.- [Nm] 2812026,00| 2812026,00

Maiz+ [Nm], Mgz.- [Nm] 1343902,20 | 1343902,20

A [m?/m], As [m*/m] 2,9640e+00 | 2,9640e+00

Slika 10. Poprecni presjek sredisnjeg elementa
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Type Box web

Detailed 250; 16; 384; 16; 218; 16; 0

Item material $355

Fabrication welded

Flexural buckling y-y, Flexural buckling z-z  |b b

Alm 1,9776e-02

Ay [m, A [m?] 7,9996e-03| 1,2376e-02 z
Iy [m¥], I [m*) 42798¢-04| 2,0312e-04 8
Way [m], Weiz [m?] 2,1399e-03| 1,6250e-03

Waty [m?], Wes [m] 2,6194e-03| 1,8778¢-03

In [mf], It [mf] 2,1230e-07| 4,1981e-04

dy [mmy], d: [mm] 0 0

crucs [mm], czus [mm] 125 200

a [deg] 0,00

Maty.+ [Nm], Maty.- [Nm] 929884,16| 929884,16 -
Mgtz+ [Nm], Mg [Nm] 666616,16| 666616,16

A [m¥/m], Ao [m¥/m] 1,3000e+00 | 2,4720e+00

Slika 11. Poprecni presjek rubne dijagonale

Type IW Bb 250 =
Detailed 400; 12; 250; 16; 368; 0 ——y
Item material 5355 s
Fabrication welded

Flexural buckling y-y, Flexural buckling -z |b c

Alm? 1,2416e-02

Ay [, A: [m?] 7,3088¢-03| 4,8267e-03 )
Iy [m*], I [mf] 3,4492e-04 | 4,1720e-05 2
Way [MP], Wet: [m?] 1,7246e-03 | 3,3376e-04 E
Wty [m?], Wez [m?] 1,9423e-03| 5,1325¢-04

L [mf], I [m?] 1,5360e-06| 9,0385¢-07

dy [mm], d: [mm] 0 0

Cr.ues [mm], Czues [mm] 125 200

a [deg] 0,00

Moty.+ [Nm], Moty [Nm] 689506,56 |  689506,56

Mstz+ [Nm], Maz- [Nm] 182203,04|  182203,04

A [mP/m], Ao [m¥/m] 1,7760e+00| 1,7760e+00

Slika 12. Poprecni presjek sredisnje dijagonale

Type Box web

Detailed 550; 16; 434; 30; 490; 30; 0

Item material $355 p A
Fabrication welded i pi . g
Flexural buckling y-y, Flexural buckling z-z  |[b b 1
A[m? 4,9540e-02

A, [m?], A; [m?] 2,5040e-02 | 2,6549e-02

Iy [m), L [m?] 1,4356e-03| 2,2782e-03| 2

Way [m?], Weiz [m®] 5,6749-03| 8,2844e-03| =

Wiy [MP], Wa [m¥] 7,6297e-03| 9,7812e-03

T [m®], I [m*] 4,0744e-06 |  2,5320e-03

dy [mm], d: [mm] 0 -45

Cr.ucs [mm], Czucs [mm] 275 197

a [deg] 0,00

Moty.+ [Nm], Maty.- [Nm] 2708542,91| 2708542,91

Motz [Nm], Mgz [Nm] 3472308,25| 3472308,25

A [m?/m], Ao [m?/m] 2,0000e+00| 3,7880e+00

Slika 13. Poprecni presjek gornjeg pojasa
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Type Box web

Detailed 550; 16; 434, 30; 490; 30; 0

Item material 5355

Fabrication welded

Flexural buckling y-y, Flexural buckling z-z |b b

A[m? 4,9540e-02

A, [m?], A [m?] 2,5040e-02 | 2,6549e-02

Iy [m%), L [mf] 1,4356e-03 | 2,2782e-03| 3
Way [m?], Weiz [m?] 5,6749-03 | 82844e-03| =
Wiy [m?], Wa [m¥] 7,6297e-03| 9,7812e-03

Tu [mf], I [mf] 4,0744e-06| 2,5320e-03

dy [mm], d. [mm] 0 -45

Cr.ucs [mm], Czucs [mm] 275 197

a [deg] 0,00

Mty.+ [Nm], Mgty.- [Nm] 2708542,91| 2708542,91

Moz« [Nm], Myz.- [Nm] 3472308,25| 3472308,25

A [m?m], Ao [m?/m] 2,0000e+00 | 3,7880e+00

Slika 14. Poprecni presjek donjeg pojasa
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6. ANALIZA OPTERECENJA

6.1 Dodatno stalno opterecenje

6.1.1 Betonska ploca

Name Description Action type Load group

Slika 15. Dodatno stalno opterecenje - betonska ploca
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Name Description Action type Load group Duration Master load
case
Spec " Load type |
L4 Q1_ploca_sve_sredina | Vanable Construction | Short None
Standard Static

Slika 16. Dodatno stalno opterecenje - djelovanje ploce koncentrirano u sredini

Name Description Action type Load group Duration Master load

case
Spec Load type
LGS Q2_ploca_sve_rub | Variable Construction | Short None
Standard Static

Slika 17. Dodatno stalno opterecenje - djelovanje ploce koncentrirano na rubu
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6.1.2 Grede

Load group Duration Masterload
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4 y !' -",“-x :Jv.j;" » l" " 1
3 / 1’ ’" - ’J-'.‘ .‘% " ) "! 1
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i - W e U 'y ]
! Ly 8 ' !
Z..‘ = !' '! ¥
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Slika 18. Dodatno stalno opterecenje - grede

Slika 19. Dodatno stalno opterecenje - djelovanje greda koncentrirano u sredini
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Action type Lloadgroup Duration Master load

~_ load type

Slika 20. Dodatno stalno opterecenje - djelovanje greda koncentrirano na rubu

6.2 Promjenjivo opterecenje

6.2.1 Pjesaci

Description  Action type Load group Duration Masterload

Slika 21. Promjenjivo opterecenje - prelazak pjesaka preko mosta
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6.2.2 Temperaturno opterecenje

Name Description Action type Load group Master load
case

LC10 T_jedn_grijanje | Variable
| | Temperature | Static |

Slika 22. Promjenjivo opterecenje - djelovanje temperature kod jednolikog zagrijavanja

Name Description Action type Load group Master load
case

Spec Load type
T_jedn_hladjenje
Temperature Static

Slika 23. Promjenjivo opterecenje - djelovanje temperature kod jednolikog hladenja
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6.2.3 Kocnasila

Description

Action type Loadgroup Duration

Master load

case

Slika 24. Promjenjivo opterecéenje - djelovanje kocne sile

6.2.4 Skupljanje i puzanje materijala

Name Description Action type

case

Load group Master load

LC15 skupljanje i puzanje |Variable Construction | None
Temperature Static
Al
..fr" ] T * L
1 | DTN
| LR -~ s )
| | = — \ ; \, ‘“l
/‘ oy "/ / / 4 e
"ki’ ' L / A\ / l — T
T % / / \ / 1 |
Z ’ /‘/ \ ) — i” \
j \ l a / ) \ ”,/ = T I
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Y X}‘ & W [

e

Stipe Vrdoljak
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/ / \
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I

Slika 25. Promjenjivo opterecenje - djelovanje skupljanja i puzanja
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6.2.5 Opterecenje vjetrom

Description Action type Load group Duration Master

load case

vjetar za neoptereceni | Variable Construction | Short
I | Standard | Static | I I

Slika 26. Promjenjivo optereéenje - djelovanje vjetra na neopterecenu konstrukciju

Action type Load group Duration Masterload

LC17  |vjetar za optereceni |Variable Construction | Short None
Standard Static

Slika 27. Promjenjivo opterecenje - djelovanje vjetra na opterecenu konstrukciju
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6.2.6 Potresno optereéenje

Stipe Vrdoljak

Seismic spectrums
Name Type drawing Info Drawing
UniqueID
horizontdni  |Period Type code - EN 1998-
1:2004 = Eurocode
Subsoil type - B Ve
Direction = Horizontal 50 ws
Spectrum type - type 2 1 las
codf accel. ag - 0.207 45 (227
ag - design I\
acceleration = 2.03067 4.0
beta - 0.2
q - behaviour factor - 3.5
L5 3.0
25
2.0
1.5
1.0
05 l
0.0 (T |
o = = T = w.. = - =2
S o - - o o o~ L} -
vertikalni Period Type code - EN 1998-
1:2004 = Eurocode
Subsoil type - B s
Direction - Vertical 08 m's'a
Spectrum type - type 2 4 10.7652
codff accel. ag - 0.104 1
aq - desian 07,
acceleration - 1.02024
beta-0.2 0.6
q - behaviour factor -
15 0.5
0.4
0.3
0.2
0.1
l
W & w g 9w & @« ¢
c < - - o o o o -

Slika 28. Seizmicki spektar
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Mass groups

piessa s [0300

Calculation protocol
Sahution of Fres vibration
Number of 20 eements 2912
Number of 1D ekments 04
Number of mesh nodes 3259
Number of equations 19554
Combination of mass groups | MC1 OM1
Modiication group None
Number of frequencies 100
Mathod Lanczos
theory Mindin
Type of analysis modedl Sandard
Start of caiculson 25042023 10:31
(Endofcalodation 25042023 10:31 |
Sum of masses
Mass type X Y z
L)) [kg] kg]
| 1[Modng mess | 33155208 08 | 331552,08
[ 1]Towsl mass 33252507 | 33252507 | 33252507
Rebtve moddl masses
Mode Omega Period Freq. Wt/ W Wy /W W /W e
[rad/s] [s] [Hz]
1 12,1455 52 193 0,0000 0000 09,0007 |
2 124453 .50 198 0,0000 0730 10,0000
3 27.618 23 4% 0000 0000 07768
4 35465 18 64 0000 ,0000 0,0000|
5 379615 .17 6,04 0000 0000 0,0000]
[ 432035 15 6,88 0005 0000 0,0000
7 470904 13 7.9 0000 0000 00766
8 497014 0,13 2.91 0.0000 0,0045 40,0000 |
9 553171 11 8,80 0.0000 0000 00178
10 579007 ,11 9.2 10,0000 0102 02,0000
£ 420.8%6 3,01 66,99 0,0000 0000 0,0000
9% 33.272 01 67,37 0,0000 0,0000 0,0000
97 429.476 01 68,35 ,0000 0000 0,0000
20 B 7] 01 68,50 0000 0000 00000
) 431.865 01 68,73 0000 ),0000 0,0000|
100 437.095 0,01 69,57 0,0000 0.0000 0,0007 |
09520 09256 09774

Slika 29. Vlastiti vektor konstrukcije u X smjeru

Stipe Vrdoljak

101
ne

an
LXJ
10

b2

a0
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Values: Useest
Modal shapes are normalzed, 0 that
thwe generalized modal mass of each

Slika 30. Vlastiti vektor konstrukcije u Y smjeru

Slika 31. Vlastiti vektor konstrukcije u XY smjeru - Torzija

Stipe Vrdoljak

36
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6.3 Rezultati - rezne sile

6.3.1 Ispuna resSetke

Slika 35. Moment savijanja My

AR EYAC VAR AT TNE TS

f% f%%f@%fz%ff’z%f%

2 29 29 2 Q 2 Q 2 Q

Slika 36. Moment savijanja Mz
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6.3.2 Pojasevi resetke

Slika 37. Uzduzne sile N

Slika 38. Poprecna sila Vy

19kN 12kN 2 kNt kNILKN 1 kno ki3 KN 1 kN1 kN

-13kN -15 kN -TRN

Slika 39. Poprecna sila Vz

Slika 40. Moment savijanja My

-102 kNm -128 kNm131 kNm-128 kNm -102 kNm 56 kNm
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Slika 41. Moment savijanja Mz
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6.3.3 Poprecne grede

Stipe Vrdoljak
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Slika 46. Moment savijanja Mz
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7. 1ZLAZNI PODACI
7.1 Dimenzioniranje gornjeg ustroja

7.1.1 Gornji pojas

Slika 47. Gornji pojas

EC-EN 1993 Steel check ULS

Class: GSN_sve
Filter: Cross-section = gornji pojas - Box web (550; 16; 434; 30; 490; 30; 0)
Overall Unity Check

Name dx Case Cross-section Material UCoventt UGsece UCsmn
[m] [-] -1 [-]
B1 13,563- |GSN_CO5/1 |gornji pojas - S 355 0,98 0,39 0,98
Box web (550;
16; 434, 30;
490; 30; 0)
B19 13,563- [GSN_CO5/1 |gorniji pojas - S 355 0,87 0,35 0,87
Box web (550;
16; 434, 30;
490; 30, 0)

Name Combination key
GSN_CO05/1 1.35*LC1 + 1.35*%LC3 + 1.50*LC6 + 1.50*LC7 + LC15 +
0.75*LC16

Member B1 |13,563 / 27,125 |Box web (550; |Welded |(S355 |GSN_sve (0,98 -
m 16; 434; 30;
490; 30; 0)

Combination key
GSN_sve / 1.35*%LC1 + 1.35*LC3 + 1.50*LC6 + 1.50*LC7 +
LC15 + 0.75*LC16

Resistance of cross-sections  |ymo | 1,00
Resistance to instability ya: | 1,10
Resistance of net sections ysz [1,25

Material
Yield strength fy [355,0 |[MPa
Ultimate strength  [f. [490,0 [MPa
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...::SECTION CHECK::...
The critical check is on position 13,563 m

Axis definition :
- principal y- axis in this code check is referring to the principal z axis in SCIA Engineer
- principal z- axis in this code check is referring to the principal y axis in SCIA Engineer

Internal forces Calculated Unit

Normal force Neg -4858 kN
Shear force Vyes |0 kN
Shear force Vies |0 kN
Torsion Tea 0 kNm
Bending moment | Myes | 187 kNm
Bending moment | Mzes |93 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Intemal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

1 _|Uo 15 16 132461,454 |131274,049 |10 (04 |10 |09 |73 8,1 11,2 1
2. -1 419 30 89613,528 63575641 (0,7 1,0 |140 (22,8 27,7 34,4 1
3 419 30 130776,906 |104739,019 |08 1,0 |140 |228 27,7 332 1
4 |1 450 30 103551,613 | 64763,046 0,6 1,0 1163 |228 27,7 35,5 1
5 |Uo 15 16 90110,672 | 88923,267 10 |04 |10 |09 (73 81 113 1
6 |I 8 30 89613,528 | 90110,672 1,0 1,0 |03 228 27,7 31,0 1
7 |1 520 16 131274049 |90110,672 |0,7 10 |325 (228 27,7 34,7 3
8 |I 8 30 130776,906 | 131274,049 |1,0 10 |03 228 27,7 31,0 1
9 |Uo 15 30 63575,641  |62643,497 10 |04 |10 |05 |73 81 11,3 1
10 |1 15 30 64763,046 | 63575,641 1,0 1,0 [0,5 228 27,7 31,1 1
11 |Uo 15 30 104739,019 |103806,875 |10 |04 |10 (0,5 |73 8,1 11,3 1
12 |1 15 30 103551,613 |104739,019 |1,0 1,0 |0,5 (228 27,7 31,0 1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 3

Compression check

According to EN 1993-1-1 article 6.2.4 and formula (6.9)
Cross-section area A 4,9540e-02 |[m?
Compression resistance | Ncra | 17587 kN
Unity check 0,28 -

Bending moment check for My

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.14)

Elastic section modulus [ Weiymn | 8,2844€-03 | m®
Elastic bending moment | May,rd 2941 kNm
Unity check 0,06 -

Bending moment check for M:

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.14)
Elastic section modulus | Weizmn | 5,6749€-03  |m?
Elastic bending moment | Maz.rd 2015 kNm
Unity check 0,05 -

Torsion check

According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Index of fibre Fibre (3
Total torsional moment | Ts 0,0 MPa
Elastic shear resistance [ Tra 2050 [MPa
Unity check 0,00 |-
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Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.2 and formula (6.42)

Normal stresses

Index of fibre Fibre |2

Normal stress due to the normal Onea (98,1 MPa
force N

Normal stress due to the bending | Ow,ea 22,6 MPa
moment M,

Normal stress due to the bending |Owes |164 |MPa
moment M;

Total longitudinal stress Owed 137,00 |MPa
Unity check 039 |-

The member satisfies the section check.

«.:!STABILITY CHECK::...

Classification for member buckling design

Decisive position for stability classification: 13,563 m

Decisive utilisation factor n: 0,39

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

1 U0 15 16 132461,454 (131274049 (10 [04 |10 |09 (73 8,1 11,2 1
25 | 419 30 89613,528 |63575,641  |0,7 1,0 |140 22,8 27,7 A4 1
3 I 419 30 130776,906 [104739,019 |08 1,0 1140 [228 27,7 332 1
4 |1 490 30 103551,613 |64763,046 |06 10 163 |228 27,7 355 1
5 |UO 15 16 90110,672  [88923,267 10 (04 |10 109 (73 81 1,3 1
6 |I 8 30 89613,528  [90110,672 1,0 10 |03 [228 27,7 31,0 1
7 |1 520 16 131274049 90110672 (0,7 10 [325 |228 27,7 347 3
8 I 8 30 130776,906 [131274,049 1,0 10 |03 (228 27,7 31,0 1
9 |uo 15 30 63575,641 | 62643,497 1,0 104 |10 [05 |73 8,1 11,3 1
10 |1 15 30 64763,046  |63575,641 1,0 1,0 (0,5 [228 27,7 31,1 1
11 [uo 15 30 104739,019 [103806,875 |10 [04 |10 |05 (73 81 13 1
12 1 15 30 103551,613 [104739,019 1,0 10 10,5 |228 27,7 31,0 1

Note: The Classification limits have been set according to Semi-Comp+-.
The cross-section is dassified as Class 3
Note: The dedsive position for the stability classification is based on the utilisation factor n according to Semi-Comp+.

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters vy zz

Sway type non-sway | non-sway
System length L 27,125 3,875 m
Buckling factor k 0,84 0,96

Buckling length [ 22,674 3,707 m
Critical Euler load Ne 9185 216548 kN
Slenderness A 105,73 21,78

Relative slendemess Aet 1,38 0,28

Limit slenderness A=o [0,20 0,20

Buckling curve b b

Imperfection a 0,34 0,34

Redudtion factor X 0,39 0,97

Buckling resistance Negda 16213 15502 kN
Cross-section area_ |A 49540e-02 |m?

Buckling resistance  [Nugs |6213 kN

Unity check 0,78 -
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Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Torsional buckling length |l 27,125 m
Elastic critical load Ne.t | 2655597 kN
Hastic critical load Neww | 9184 kN
Relative slenderness Aav 1,38

Limit slenderness hao 0,20

Buckling curve b

Imperfection 1] 0,34

Redudion factor X 0,39
Cross-section area A 4,9540e-02 [m?
Buckling resistance Negs | 6213 kN
Unity check 0,78 -

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.2 and formula (6.54)

LTB parameters

Method for LTB curve General case

Elastic section modulus | Wa, 8,2844e-03 m?
Elastic critical moment M 32411 KNm
Relative slenderness Acir 0,30

Limit slendemess Aeyto 0,20

Note: The slenderness or bending moment is such that Lateral Torsional Buckling effects

may be ignored according to EN 1993-1-1 artide 6.3.2.2(4).

M. parameters

LTB length lo |27,125 m
Influence of load position no influence
Correction factor k 1,00

Correction factor ke |1,00

LTB moment factor G 1,13

LTB moment factor C 045

LTB moment factor G 10,53

Shear centre distance d: |0 mm
Distance of load application [z, [0 mm
Mono-symmetry constant By |0 mm
Mono-symmetry constant z |0 mm

Note: C parameters are determined according to ECCS 119 2006 / Galea 2002.

Bending and axial compression check
According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

sEnQIing and dal COmpressio CNecCK parametern
Interaction method alternative method 1
Cross-section area A 4,9540e-02 m
Elastic section modulus Way, [8,2844e-03 m?
Elastic section modulus Wa. |[5,6749e-03 m?
Design compression force Ned 4858 kN
Design bending moment Myga |[187 kNm
{maximum)

Design bending moment Mg |93 kNm
(maximum)
Characteristic compression Nax 17587 kN
resistance
Characteristic moment resistance My [2941 kNm
Characteristic moment resistance M:ax [2015 kNm
Reduction factor Xy 0,39

Redudtion factor Xz 0,39

Reduction factor Xir 1,00
Interaction factor Kyy 127
Interaction factor Ky 061
Interaction factor Key 2,15
Interaction factor Kez 1,03

Stipe Vrdoljak
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Maximum moment M, zq4 is derived from beam B1 position 13,563 m.
Maximum moment M. g is derived from beam B1 position 13,563 m.

Interaction method 1 paramete

Critical Euler load Nery 9185 kN
Critical Euler load Nerz 216548 kN
Elastic critical load Ner.t 2655597 kN
Elastic section modulus Wey 8,2844e-03 m3
Second moment of area I, 2,2782e-03 m*
Second moment of area 1. 1,4356e-03 m*
Torsional constant Is 2,5320e-03 m*
Method for equivalent moment Table A.2 Line 2 (General)

fador Cayo

Design bending moment Myed 187 kNm
{maximum)

Maximum relative deflection O: -299 mm
Equivalent moment factor Cew 1,01

Method for equivalent moment Table A.2 Line 2 (General)

fador Creo

Design bending moment M:gd 93 kNm
(maximum)

Maximum relative deflection Oy -0,6 mm
Equivalent moment factor Creo 1,00

Factor Uy 0,59

Factor Yz 1,00

Factor Ey 0,23

Factor ao 0,00

Critical moment for uniform Meo 28759 kNm
bending

Relative slenderness Aeap 0,32

Limit relative slendemess Aagsm (0,21

Equivalent moment factor Coy 1,01

Equivalent moment factor Cere 1,00

Equivalent moment factor Ceit 1,00

Unity check (6.61) = 0,78 + 0,09 + 0,03 = 0,90 -
Unity check (6.62) = 0,78 + 0,15 + 0,05 = 0,98 -

The member satisfies the stability check.
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7.1.2 Donji pojas

Slika 48. Donji pojas

EC-EN 1993 Steel check ULS

Linear calculation

Selection: All
Fitter: Cross-section = donji pojas - Bax web (400; 16; 484; 18; 364; 16; 0)
Overall Unity Check
Name dx Case Cross-section Materdal UCoems UG UG
[m] [-] [-] [-]
B46 3,875+ |GSN_CO11/1 |donjipojas-Box |[S355 0,23 0,21 0,23
web (400; 16;
484; 18; 364; 16;
0)
B47 7,750- |GSN_CO11/1 |donji pojas-Box |S 355 0,22| 0,18 0,22
web (400; 16;
484; 18; 364; 16;
0)

Name Combination key
GSN_CO11/1 | LC1 + LC3 + 0.50*LC10 + LC15 - LC18 - 0.30*LC19 - LC20

EN 1993-1-1 Code Check
National annex: Standard EN

Member B46 (3,875 /31,000 |Boxweb (400; |Welded |S355 (GSN_sve (0,23 -
m 16; 484; 18;
364; 16; 0)

Combination key
GSN_sve / LC1 + L3 + 0.50*LC10 + LC15- LC18 -
0.30*LC19 - LC20

Resistance of cross-sections  |ywo | 1,00
Resistance to instability yo 1,10
Resistance of net sections yo 1,25

Yield strength f, [3550 [MPa
Ultimate strength__[f. [490,0 [MPa |
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.2 :SECTION CHECK::...

The critical check is on position 3,875 m

Internal forces Calculated Unit

Normal force MNes -1924 kM
Shear force Wigs [-22 kM
Shear force Vega |5 kM
Torsion Tea -5 kNm
Bending moment  [Myse | -19 kMm
Bending moment  [M:ee |31 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EM 1993-1-1 Table 5.2 Sheet 1 & 2

Stipe Vrdoljak

1 [UD 67157 835 . 10 |04 [10 |06 |73 8,1 11,2 1
2 1 476 |18 52290,240 |60516,904 |09 10 264 |228 37,7 32,4 2
3 1 476 |18 56950,695 |75177,359 |09 10 264 [228 7,7 32,1 2
a1 364 |16 74831,955 |60B62,307 |08 10 228 |228 37,7 33,1 1
5 oo |9 16 52151977 |51806,573 |10 |04 |10 |06 |73 8,1 112 1
[AF B 18 52290,240 |52151,977 [L0 10 04 |228 7,7 309 1
7 1 382 |16 66812431 |52151,977 |08 10 239 |228 37,7 33,5 2
B |1 B 18 B6950,695 |66B12,431 |10 10 04 [728 7.7 309 1
5 |uo__ |8 18 60516904 |60655,167 |10 |04 |10 |04 |73 8.1 112 1
10 |1 9 16 60862,307 |60516,904 |10 10 |06 [228 7,7 31,0 1
i1 oo |8 18 75177,359 |75315,622 |L0 |04 |10 |04 |73 8,1 11,2 1
12 |1 9 16 74831,955 |75177,359 |10 10 06 [228 37,7 310 1

Note: The Oassification limits have been set according to Semi-Comp+.

The cross-sediion is classified as Class 2

Compression check

According to EN 1993-1-1 article 6.2.4 and formula (6.9)

Cross-section area A 2,9648e-02 |m?
Compression resistance | Ness | 10525 kN
Unity check 0,18 =

Bending moment check for M,

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Plastic section modulus | Weey 5,0688e-03 |m?
Plastic bending moment | Muyss | 1799 kNm
Unity check 0,01 =

Bending moment check for M:

According to EN 1993-1-1 artide 6.2.5 and formula (6.12),(6.13)
Plastic section modulus [ W s 4,4980e03 [m?
Plastic bending moment | Meses | 1597 kNm
Unity check 0,02 -

Shear check for V,

According to EN 1993-1-1 artide 6.2.6 and formula (6.17)
Shear correction factor n 1,20
Shear area Au 1,2680e-02 |m?
Plastic shear resistance for V, | Voyss [2599 kN
Unity check 0,01 =

Note: The shear area is taken from the cross-section properties.
Shear check for V:
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

47



Diplomski rad Stipe Vrdoljak

Shear correction factor n 1,20

Shear area A, 1,7691e02 [m?
Plastic shear resistance for V:  [Vaase | 3626 kN
Unity check 0,00 -

Note: The shear area is taken from the cross-section properties.

Torsion check
According to EN 1993-1-1 article 6.2.7 and fomula (6.23)

Index of fibre Fibre |11
Total torsional moment | Tes 0,9 MPa
Elastic shear resitan® | Tas 2050 |MPa
Unity check 0,00 |-

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 articke 6.2.1 and formula (6.2)

Plastic tension resistance | Ngss 10525 |kN
Plastic bending moment Mgyze [1799  |kNm
Plastic bending moment Mg zs |1587 |kNm

Unity check (6.2) = 0,18 + 0,01 + 0,02 = 0,21 -

Note: No specific interaction formulae according to EN 1993-1-1 article 6.2.9.1 apply.

Therefore the plastic linear summation according to EN 1993-1-1 article 6.2.1(7) is verified.

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the section check.

- iSTABILITY CHECK::...

Classification for member buckling design

Decisive position for stability classification: 3,875 m

Decisive utilisation factor n: 0,21

Oassification according to EN 1993-1-1 artidle 5.5.2

Oassification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

i

[kN/m?]
1 o 9 16 67157835 (66812431 |10 |04 |10 |06 7.3 8,1 11,2 1
2 I 476 18 52290240 |60516,904 (09 1,0 (264 |228 27,7 324 2
3 I 476 18 B6950,695 (75177359 |09 1.0 |264 (228 27,7 32,1 2
4 I 364 16 74831,955 (60862307 |08 1.0 |228 (228 27,7 33,1 1
5 uo 9 16 52151,977 |51B06,573 (1,0 |04 |10 [06 7.3 8,1 11,2 1
& I B 18 52290,240 (52151977 |10 1.0 |04 228 27,7 30,9 1
7 I 382 16 66812431 (52151977 |08 1.0 |239 (228 27,7 33,5 2
B I B 18 66050605 |66812431 (1,0 1,0 (04 22,8 277 30,9 1
9 o B 18 60516904 (60655167 |10 |04 |10 |04 7.3 8,1 11,2 1
10 (I 9 16 60862307 (60516904 |10 1.0 |06 228 27,7 31,0 1
11 | UO B 18 75177359 | 75315622 (1.0 |04 |10 (D4 73 B,1 11,2 1
12 |I 9 16 74831955 (75177359 |10 1.0 |06 228 27,7 31,0 1

Note: The Oassification limits have been set according to Semi-Comp+.
The cross-sedtion is dlassified as Class 2
Note: The decisive position for the stability classification is based on the utilisation factor n acarding to Semi-Comp+.
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Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters Yy 2z

Sway type non-sway | nonsway
System length L 3,875 3,875 m
Buckling factor k 1,00 1,00

Buckling length 5 3,875 3,875 m
Critical Euler load Ne 145954 108458 kN
Slenderness A 20,52 23,80

Relative slendemess Mt |0,27 0,31

Limit slenderness Aeto | 0,20 0,20

Note: The slenderness or compression force is such that Aexural Buckling effects may be ignored
acoording to EN 1993-1-1 article 6.3.1.2(4).

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Torsional buckling length | 3,875 m
Elastic critical load Nox 1753783 | kN
Elastic critical load Nes | 108458 kN
Relative slendemess At 10,31
Limit slenderness Aeto 0,20

Note: The slenderness or compression force is such that Torsional(-Fexural) Buckling effects
may be ignored according to EN 1993-1-1 article 6.3.1.2(4).

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.2 and formula (6.54)
LTB parametars
Method for LTB curve General case
Plastic section modulus | Weey 5,0688e-03 m
Elastic critical moment Mo 250222 kNm
Relative slendemess Awge  |0,08
Limit slenderness Aeiizo 10,20

Note: The slenderness or bending moment is such that Lateral Torsional Buckling effects
may be ignored according to EN 1993-1-1 artidle 6.3.2.2(4).

LTB length kr |3,875 m
Influence of load position no influence
Correction factor k [1,00

Correction factor ke 1,00

LTB moment factor G 12,30

LTB moment factor G |0,19

LTB moment factor G |[1,00

Shear centre distance d:. |0 mm
Distance of load application [z |0 mm
Mono-symmetry constant g 1|0 mm
Mono-symmetry constant z |0 mm

Note: C parameters are determined according to ECCS 119 2006 / Galea 2002

Bending and axial compression check
According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

namg N (] compres onNn CNecx paramever:

Interaction method alternative method 1

Cross-section area A 2,9648e-02 m
Plastic section modulus Wy | 5,0688e-03 m
Plastic section modulus Wei: | 4,4980e-03 m
Design compression force Nea 1924 kN
Design bending moment M= [-19 kNm
{maximum)

Design bending moment M:ss |-34 kNm
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Al Eren

{ masimum)

Characteristic comprassian M 10525 kN
resistance

Charactenstic moment resistance Myne |[1799 kNm
Charactenistic moment resistance (Myw | 1597 kNm
Redudtion factor Ay 1,00

Redudtion factor X 1,00

Redudion fadtor LT 1,00

Interaction factor K 0,95

Interaction factor kys 0,57

Interaction factor Kyy 0,58

Interaction factor b 0,97

Maximum moment My.e is denved from beam B46 position 3,875 m.
Maximum mament M;g,q is derived from beam B46 position 7,750 m.

[ ractio

Critical Bular load Me,y 145954 kN
Critical Buler load N, 108458 kN
Elastic critical boad Ne.r 1753783 kN
Plastic section modulus Wiy 5, 068803 e
Elastic sertion modulus Wy 4 379503 m’
Plastic section modulus Wi 4 49 80e-03 m
Elastic section modulus W 3 52 88e-03 m?
Sepond moment of anea Iy 1,057 4e-03 m’
Second moment of area I 7 B5 7504 m?
Tomsional constant Ie 1349703 m’
Method for equivalent moment Table A2 Line 2 (General)

factor Crvo

Design bending momsent Miea =19 kNm
{ masdmum)

Masamum relative deflacion i 0,0 mm
Equivalent moment factor [ [

Method fior equivalent moment Table A2 Line 2 | General)

factor Coen

Design bending moment Mg =34 kNm
{ masimum)

Maxdimum relative defledion [+ =01 mim
Equivalent moment factor Crran 0,59

Factor Uy 1,00

Factor s 1,00

Factor £y 007

Factar ar 0,00

Critical moment for uniform My.0 108725 kNm
bending

Relative slenderness Ar0 0,13

Limit relative slendemess Aeigin 0,20

Equivalent moment factor s (1)

Equivalent moment factor Cors 059

Equivalent moment factor Cour 1,00

Factor bur 0,00

Factor Cir 0,00

Factor dr 0,00

Factor ar 0,00

Factor Wy 1.20

Factor Wy 1,14

Factor Mgl 020

Madmum relative dendamess A |0.31

Factor Co 1,06

Factor C 104

Factor [ 1,06

Factor Ca 1,04

Unity check (6.61) = 0,20 + 0,01 + 0,01 = 0,23 -
Unity check (6.62) = 0,20 + 0,01 + 0,02 = 0,23 -

The member satisfies the stability check.

Stipe Vrdoljak
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7.1.3 Rubne dijagonale

Slika 49. Rubne dijagonale
EC-EN 1993 Steel check ULS

Linear calculation
Class: GSN_sve
Filter: Cross-section = dijagonale_rubne - Box web (250; 16; 384; 16; 218; 16; 0)
Overall Unity Check
Name dx Case Cross-section Material UCowert UCsee UCsa
[m] [-] [-1 [-1
BS 4,000 |[GSN_CO5/1 [dijagonale_rubne - |S 355 0,49 0,49 0,47
Box web (250; 16;
384; 16; 218; 16;
0)
B1i3 4,000 |GSN_CO5/1 |dijagonale_rubne - [S 355 0,50 0,49 0,50
Box web (250; 16;
384; 16; 218; 16;
0)
B23 4,000 |GSN_CO5/1 |dijagonale_rubne - (S 355 0,47 0,47 0,45
Box web (250; 16;
384; 16; 218; 16;
0)
B31 4,000 |GSN_CO5/1 |dijagonale_rubne - (S 355 0,47 047 0,45
Box web (250; 16;
384; 16; 218; 16;
0)
Name Combination key
GSN_CO5/1 | 1.35*LC1 + 1.35*L.C3 + 1.50*LC6 + 1.50*LC7 + LC15 +
0.75*LC16

MemberB13 (4,000 /4,000m |Box web (250; (Welded |(S355 |GSN_sve |0,50-
16; 384; 16;
218; 16; 0)

Combination key
GSN_sve / 1.35%.C1 + 1.35%LC3 + 1.50*LC6 + 1.50*LC7 +
LC15 + 0.75*LC16

Resistance of cross-sections  [ymo [ 1,00
Resistance to instability ya: | 1,10
Resistance of net sections vz | 1,25

Material
Yield strength fy |3550 |MPa
Ultimate strength  |fu [490,0 [MPa
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.!SECTION CHECK::...

Stipe Vrdoljak

The critical check is on position 4,000 m

Internal forces Calculated Unit
Normal force Nea -1984 kM
Shear force Veed |26 kM
Shear force Vg 30 kN
Torsion Tea =7 kNm
Bending moment Myed | 122 kMm
Bending momernt Meea |50 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Intemal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 &2

1 |UD |8 16 180097,163 |178189,046 [1,0 |04 |10 |05 |7,3 8,1 11,2 1
7 |1 376 16 120189,848 |17411,398 |0, 10 |23,5 |22.8 27,7 4,0 2
3 |1 376 16 176002,270 | 73223820 |DA 10 |23,5 |22.8 27,7 38,8 ]
4 |1 718 16 71315703 |19319,515 |03 1,0 |13,6 |22.8 77,7 41,4 1
5 |UD__|B 16 122376,624 | 120468,507 |1,0 |04 [10 |05 |73 B,1 11,3 1
6 |1 B 16 120189,848 | 122376624 [1,0 10 |05 [228 27,7 3,1 1
7 1 234 |16 178189,046 | 122376,624 |07 1,0 [146 [228 277 7 1
8 |1 B 16 176002,270 | 178189,046 |1, 10 |05 [228 277 310 1
g U0 |8 16 17411398 |15224622 |09 |05 |10 |05 |73 8,1 11,8 1
10 |1 B 16 19319515 |17411,398 |0,9 10 |05 |228 27,7 32,0 1
11 [UO__ |8 16 73223820 |71037,04 |10 [04 |10 |05 |73 8,1 113 1
1z |1 B 16 71315703 |73223,820 |10 1,0 |05 [228 27,7 31,2 1

MNote: The Classification limits have been set according to Semi-Comp+.
The cross-section is dassified as Class 2

Compression check

According to EN 1993-1-1 article 6.2.4 and formula (6.9)
Cross-section area A 1977602 |m?
Compression resistance  |Nessa [7020 kN
Unity check 0,28 -

Bending moment check for M,

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Plastic section modulus | Way 2,6194e-03 |m?
Plastic bending moment [ Mayed | 930 kNm
Unity check 0,13 -

Bending moment check for M.

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Plastic section modulus | W 1,8778e-03 |m’®
Plastic bending moment [ Mu.a4 [667 kNm
Unity check 0,08 -

Shear check for V,

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20
Shear area A 79996e-03 | m?
Plastic shear resistance for V,  [Veyss [1640 kN
Unity check 0,02 -

Note: The shear area is taken from the cross-section properties.
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Shear check for V:
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Shear correction factor n 1,20

Shear area Ay 1,2376e02 |m?
Plastic shear resistance for V: | Vaens [2537 kN
Unity check 0,01 -

Note: The shear area is taken from the cross-section properties.

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Index of fibre Fibre |1
Total torsional moment | Teg 2,6 MPa
Elastic shear resistance | g 2050 |MPa
Unity check 0,01 -

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.1 and formula (6.2)

Plastic tension resistance | Nggd 7020 |kN
Plastic bending moment Motyrs  |930 |kNm
Plastic bending moment Mo:ra | 667 kNm

Unity check (6.2) = 0,28 + 0,13 + 0,08 = 0,49 -

Note: No specific interaction formulae according to EN 1993-1-1 article 6.2.9.1 apply.

Therefore the plastic linear summation according to EN 1993-1-1 artide 6.2.1(7) is verified.

Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.

The member satisfies the section check.

i STABILITY CHECK::...

Classification for member buckling design

Decisive position for stability classification: 4,000 m

Decisive utilisation factor n: 0,49

Classification according to EN 1993-1-1 article 5.5.2

Classification of Intermnal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

i |uo  |s 16 180097,163 |178189,046 (10 |04 [10 |05 [73 8,1 11,2 1
2 1 376 16 120189,848 |17411398  [0,1 1,0 [235 [22.8 27,7 44,0 2
3 I 376 16 176002,270 |73223820 |04 1,0 [235 [22.8 27,7 38,8 2
41 218 16 71315703 |19319,515 |03 1,0 [136 [22.8 27,7 414 1
5 U0 |8 16 122376624 |120468,507 |10 (04 |10 |05 |73 8,1 113 1
6 |1 B 16 120189,848 |122376,624 |1,0 1,0 |0,5 |22,8 27,7 31,1 1
7 1 234 16 178189,046 |122376,624 |0,7 1,0 |146 |22.8 27,7 "7 1
8 |1 8 16 176002,270 |178189,046 |10 1,0 |05 [228 277 31,0 1
9 |uo s 16 17411398 |15224622 (08 |05 |10 |05 |73 8,1 118 1
10 |1 8 16 19319515 |17411398 |09 10 |05 [228 277 32,0 1
11 |uo__ |8 16 73223820 |71037,044 |10 |04 (10 [05 |73 8,1 113 1
12 |1 8 16 71315703 |73223,820 |1,0 1,0 |0,5 |228 27,7 31,2 1

MNote: The Classification limits have been set according to Semi-Comp+.
The cross-sedtion is dassified as Class 2
Note: The dedsive position for the stability classification is based on the ufilisation factor n according to Semi-Comp+.
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Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters vy 2z

Sway type non-sway | non-sway

System length L 4,000 4,000 m
Buckling factor k 0,76 0,74

Buckling length L. 3,030 2,948 m

Critical Euler load Ne 96647 48448 kN

Slenderness A 20,59 29,09

Relative slenderness At 0,27 0,38

Limit slenderness A=o  [0,20 0,20

Buckling curve b b

Imperfection a 0,34 0,24

Reduction factor X 0,98 0,93

Buckling resistance Negd |6224 5959 kN
riexural Buckiing ation

Cross-section area  |A 1,9776e-02 [m?

Buckling resistance  [Nbasa 5959 kN

Unity check 033 -

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Torsional buckling length | lc 4,000 m
Hlastic critical load Neer | 1063381 kN
Elastic critical load N | 48448 kN
Relative slendemess Aay 10,38

Limit slendemess Aao (0,20

Buckling curve b

Imperfection a 0,34

Reduction factor X 0,93
Cross-section area A 1,9776e-02 [m?
Buckling resistance Nega | 5959 kN
Unity check 0,33

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.2 and formula (6.54)

Method for LTB curve General case

Plastic section modulus  |Way 2,6194e-03 m?
Elastic critical moment  [Me 52011 kNm
Relative slenderness Aty 0,13

Limit slenderness Ao 10,20

Note: The slenderness or bending moment is such that Lateral Torsional Buckling effects
may be ignored according to EN 1993-1-1 artide 6.3.2.2(4).

LTB length I [4,000 m
Influence of load position no influence
Correction factor k 1,00

Correction factor ke |[1,00

LTB moment factor C |174

LTB moment factor C; (0,00

LTB moment factor G 1,00

Shear centre distance d: [0 mm
Distance of load application |z, |0 mm
Mono-symmetry constant B, |-1 mm
Mono-symmetry constant z |0 mm

Note: C parameters are determined according to ECCS 119 2006 / Galea 2002.

Stipe Vrdoljak
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Bending and axial compression check - According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

senaing ana axi COMpression cneck pe meten
Interaction method alternative method 1
Cross-section area A 1,9776e-02 m?
Plastic section modulus Wy |2,6194e-03 m
Plastic section modulus Wa. [1,8778e-03 m
Design compression force Ned 1984 kN
Design bending moment Myga [122 kNm
(maximum)
Design bending moment M:gg |-64 kNm
(maximum)
Characteristic compression Nax 7020 kN
resistance
Characteristic moment resistance My 1930 kNm
Characteristic moment resistance M:ae | 667 kNm
Reduction factor Xy 0,98
Redudtion factor Xz 0,93
Reduction factor YT 1,00
Interaction factor Kyy 0,73
Interaction factor Kyz 0,56
Interaction factor Kzy 045
Interaction factor K 0,95
Maximum moment M, g4 is derived from beam B13 position 4,000 m; Maximum moment M.gq4 is derived from beam B13 position
0.000 m.
Critical Euler load Ner.y 96647 kN
Critical Euler load Ner - 48448 kM
Elastic critical load Nert 1063381 kN
Plastic section modulus Wiy 261%e-03 m?
Elastic section modulus Wy 2,1399e-03 m?
Plastic section modulus Weiz 1,8778e-03 m>
Elastic section modulus Wt 1,6250e-03 m>
Second moment of area Iy 4,2798e-04 m*
Second moment of area I 2,0312e-04 m*
Torsional constant I 4,1981e-04 m*
Method for equivalent moment Table A.2 Line 1 (Linear)
factor G
Ratio of end moments Wy 0,03
Equivalent moment factor Com 0,79
Method for eguivalent moment Table A.2 Line 2 (General)
factor Gres
Design bending moment Mz ga -4 kMNm
(maximum)
Maximum relative deflection Oy 0,5 mim
Equivalent moment factor Creo 0,97
Factor Uy 1,00
Factor Lz 1,00
Factor Ey 0,57
Factor amr 0,02
Critical moment for uniform Me.n 29884 kNm
bending
Relative slendemess Arel 0 0,18
Limit relative slenderness A 0,26
Equivalent moment factor Ciny 0,79
Equivalent moment factor Crne 0,97
Equivalent moment factor CaiT 1,00
Factor bur 0,00
Factor cur 0,00
Factor dur 0,00
Factor e 0,01
Factor Wy 1,22
Factor Wz 1,16
Factor N 0,31
Maximum relative slendermess Atmex | 0,38
Factor Cy 1,11
Factor Ce 1,05
Factor Cy 1,11
Factor Ce 1,06
Unity check (6.61) = 0,32 + 0,11 + 0,06 = 0,48 -
Unity check (6.62) = 0,33 + 0,07 + 0,10 = 0,50 - The member satisfies the stability check.
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7.1.4 Unutarnje dijagonale

Slika 50. Unutarnje dijagonale

EC-EN 1993 Steel check ULS

Class: GSN_sve
Filter: Cross-section = dijagonale_sredina 1432 - Iw (400; 12; 250; 16; 368; 0)
Overall Unity Check

Name  dx Case Cross-section Material UCowmt UCsee UCsa

[m] [-] [-] [-]
B3 4,000 |GSN_CO4/1 |(dijagonale_sredina |S 355 0,46 0,25 0,46
1432 - 1w (400; 12;
250; 16; 368; 0)

B4 4,000 |GSN_C03/2 |dijagonale_sredina |S 355 0,63 034 0,63
1432 - 1w (400; 12;
250; 16; 368; 0)
B6 0,000 (GSN_CO4/1 |dijagonale_sredina |S 355 0,44 0,44 0,00
1432 - 1w (400; 12;
250; 16; 368; 0)
B7 0,000 (GSN_CO1/3 |dijagonale_sredina |S 355 0,24 024 0,00
1432 - Iw (400; 12;
250; 16; 368; 0)

B8 4,000 |GSN_CO3/2 |dijagonale_sredina (S 355 0,22 0,11 0,22
1432 - 1w (400; 12;
250; 16; 368; 0)

B9 0,000 |GSN_CO2/4 |dijagonale_sredina |S 355 0,11 0,11 0,00

1432 - 1w (400; 12;
250; 16; 368; 0)
B10 0,000 [GSN_CO5/5 |dijagonale_sredina |[S 355 0,34 0,34 0,00
1432 - 1w (400; 12;
250; 16; 368; 0)
B11 4,000 (GSN_CO4/1 [dijagonale_sredina |S 355 0,46 0,25 0,46
1432 - 1w (400; 12;
250; 16; 368; 0)
B12 4,000 |GSN_CO03/2 |dijagonale_sredina |S 355 0,63 0,34 0,63
1432 - 1w (400; 12;
250; 16; 368; 0)
B14 0,000 (GSN_CO4/1 |dijagonale_sredina |S 355 0,44 0,44 0,00
1432 - Iw (400; 12;
250; 16; 368; 0)
B15 0,000 |GSN_CO1/3 |dijagonale_sredina |S 355 0,24 0,24 0,00
1432 - 1w (400; 12;
250; 16; 368; 0)
B16 4,000 |GSN_CO3/2 |[dijagonale_sredina |S 355 0,22 0,11 0,22
1432 - Iw (400; 12;
250; 16; 368; 0)
B17 0,000 |GSN_CO1/3 |dijagonale_sredina |S 355 0,11 0,11 0,00
1432 - 1w (400; 12;
250; 16; 368; 0)
B18 0,000 (GSN_CO5/5 |[dijagonale_sredina |S 355 0,34 0,34 0,00
1432 - 1w (400; 12;

56



Diplomski rad

Name  dx Case Cross-section Material UCowert UCsec UCam
[m] [-] [-] [-]
250; 16; 368; 0)
B21 4,000 |GSN_CO4/1 |dijagonale_sredina |[S 355 0,42 0,22 0,42
1432 - Iw (400; 12;
250; 16; 368; 0)
B22 4,000 |GSN_C03/2 |dijagonale_sredina (S 355 0,57 031 0,57
1432 - Iw (400; 12;
250; 16; 368; 0)
B24 0,000 |GSN_CO4/1 |dijagonale_sredina |S 355 0,40 0,40 0,00
1432 - Iw (400; 12;
250; 16; 368; 0)
B25 0,000 |GSN_CO5/5 |dijagonale_sredina |S 355 0,21 0,21 0,00
1432 - Iw (400; 12;
250; 16; 368; 0)
B26 4,000 |GSN_CO3/2 |[dijagonale_sredina |S 355 0,19 0,10 0,19
1432 - Iw (400; 12;
250; 16; 368; 0)
B27 0,000 |GSN_COS5/5 |dijagonale_sredina |S 355 0,10 0,10 0,00
1432 - Iw (400; 12;
250; 16; 368; 0)
B28 0,000 |GSN_CO4/1 |dijagonale_sredina |S 355 0,31 0,31 0,00
1432 - Iw (400; 12;
250; 16; 368; 0)
B29 4,000 |GSN_CO4/1 |dijagonale_sredina |[S355 0,42 0,22 0,42
1432 - Iw (400; 12;
250; 16; 368; 0)
B30 4,000 |GSN_CO3/2 |dijagonale_sredina |[S 355 0,57 0,31 0,57
1432 - Iw (400; 12;
250; 16; 368; 0)
B32 0,000 [GSN_CO4/1 |dijagonale_sredina |S 355 0,40 0,40 0,00
1432 - 1w (400; 12;
250; 16; 368; 0)
B33 0,000 |GSN_CO5/5 |dijagonale_sredina |S 355 0,21 0,21 0,00
1432 - Iw (400; 12;
250; 16; 368; 0)
B34 4,000 |GSN_CO3/2 |[dijagonale_sredina |S 355 0,19 0,10 0,19
1432 - Iw (400; 12;
250; 16; 368; 0)
B35 0,000 |GSN_CO5/5 [dijagonale_sredina |S 355 0,10 0,10 0,00
1432 - Iw (400; 12;
250; 16; 368; 0)
B36 0,000 |GSN_CO2/4 |dijagonale_sredina |S 355 0,31 031 0,00
1432 - 1w (400; 12;
250; 16; 368; 0)
Name Combination key
GSN_CO4/1 1.35%LC1 + 1.35%.C3 + 1.50%LC6 + 1.50*LC7 +
0.90*LC13 + LC15
GSN_C03/2 1.35%LC1 + 1.35%.C3 + 1.50%LC6 + 1.50%LC7 +
0.90%LC12 + LC15
GSN_CO01/3 1.35%LC1 + 1.35%.C3 + 1.50%LCe + 1.50*LC7 +
0.90%LC10 + LC15
GSN_CO2/4 | 1.35%LC1 + 1.35*%.C3 + 1.50%LC6 + 1.50*LC7 +
0.90%LC11 + LC1S
GSMN_CO5/5 1.35%LC1 + 1.35%.C3 + 1.50%LCe + 1.50*LC7 + LC15 +
0.75*LC16

Stipe Vrdoljak
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EN 1993-1-1 Code Check
National annex: Standard EN

Member B4 |4,000/ 4,000m |Iw (400; 12; 250; |Welded |S 355 |GSN_sve |0,63-
16; 368; 0)

Combination key
GSN_sve / 1.35%.C1 + 1.35*LC3 + 1.50*LC6 + 1.50*LC7 +
0.90*L.C12 + LC1S

Partial safety factors

Resistance of cross-sections  |ymo | 1,00
Resistance to instability ya:1 | 1,10
Resistance of net sections ywz | 1,25

Yield strength f, [355,0 |MPa
Ultimate strength _ |fu  [490,0 | MPa

...::SECTION CHECK::...

The critical check is on position 4,000 m

Internal forces Calculated Unit
Normal force Ned -1490 kN
Shear force Vyss  |-1 kN
Shear force Veed |0 kN
Torsion Ted 0 kNm
Bending moment  [Myss (O kNm
Bending moment  |M.gq |0 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

1. SO 119 16 119995,550 [119995550 |10 |04 |10 (74 |73 81 14 2
3 |SO 119 16 119995,550 [119995550 |10 |04 |10 |74 |73 81 14 2
4. [ 368 12 119995,550 [119995,550 |1,0 1,0 (30,7 |228 27,7 309 3
5 |SO 119 16 119995,550 119995550 |10 (04 (10 |74 (73 8,1 114 2
7 |SO 119 16 119995,550 [119995,550 |10 |04 |10 (74 |73 8,1 114 2

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is dassified as Class 3

Semi-Comp+ properties

Material coeffident £ 0,81
Flange class 2 slendemess limit | Bz« 8,14
Flange class 3 slendemess limit | Ba.s 13,02

Web slenderess ratio C/tw 30,67
Flange slendemess ratio cfte 7,44
Reference slenderness ratio Cftees: | 0,00

Interpolated section modulus Wi, 5,1325e-04 [m?

Note: The resistance for this semi-compact section has been calculated according to Semi-Comp+.

Compression check

According to EN 1993-1-1 article 6.2.4 and formula (6.9)
Cross-section area A 1,2416e-02 [m?
Compression resistance  |Ncra | 4408 kN
Unity check 0,34 -
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Shear check for V,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Shear correction factor n 1,20
Shear area Ay 8,0000e-03 [m?
Plastic shear resistance for Vy  |Vayrd [ 1640 kN
Unity check 0,00

Torsion check

According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Index of fibre Fibre (18
Total torsional moment | Teq 0,2 MPa
Elastic shear resistance | Tag 2050 [MPa
Unity check 000 |-

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 2,000 m

Decisive utilisation factor n: 0,34

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 &2

Id Type c t Oy o2 ¥ ok c/t Class1 Class2 Class3 Class
[mm] [mm] [kN/m?] [kN/m?] (1 1 (1 [ '[J']nlt ;J;nlt U;nlt
- - [-

1 |SO 119 16 119633,752 |116066,571 |10 [04 |10 |74 |73 81 13 2
3 1|SO 119 16 119993,468 |123560,649 |10 [04 |10 |74 |73 81 11,2 2
4 |1 368 12 119813,610 [119813,610 |1,0 1,0 (30,7 (22,8 27,7 30,9 3
5 |SO 119 16 119993,468 [123560,649 |10 (04 |10 |74 |73 8,1 11,2 2
7 |SO 119 16 119633,752 |116066,571 |10 (04 |10 |74 1|73 81 1.3 2

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is dassified as Class 3
Note: The dedsive position for the stability classification is based on the utilisation factor n according to Semi-Comp+.

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters vy 2z

Sway type non-sway | non-sway
System length L 4,000 4,000 m
Buckling factor k 1,00 1,00

Buckling length k- 4,000 4,000 m
Critical Euler load Ne 44672 5403 kN
Slenderness A 24,00 69,01

Relative slendemess Amd 0,31 0,90

Limit slenderness Aao  |0,20 0,20

Buckling curve b c

Imperfection a 0,34 0,49

Redudion factor '3 0,96 0,60

Buckling resistance Neas [3842 2396 kN
| Flexural Buckling verification

Cross-section area  |A 1,2416e-02 |[m?

Buckling resistance  [Nuad [2396 kN

Unity check 0,62 -

59



Diplomski rad

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

Note: For this I-section the Torsional(-Flexural) buckling resistance is higher than the resistance
for Flexural buckling. Therefore Torsional(-Flexural) buckling is not printed on the output.

Bending and axial compression check
According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

o4 . . . Xlg i . >S50 IJ~. s e I.J‘
Interaction method alternative method 1
Cross-section area A 1,2416e-02 m?
Interpolated section modulus Wa: 5,1325e-04 m’
Design compression force Ned 1490 kN
Design bending moment My£d 0 kNm
{maximum)
Design bending moment M: g4 1 kNm
(maximum)
Characteristic compression Nax 4408 kN
resistance
Characteristic moment resistance M: 2 182 kNm
Redudion factor Xy 0,96
Reduction factor Xz 0,60
Modified reduction factor XeTmod | 1,00
Interaction factor Kyr 0,89
Interaction factor Kex 1,18

Maximum moment M, g4 is derived from beam B4 position 0,000 m.
Maximum moment M: g is derived from beam B4 position 2,000 m.

teraction method

Critical Euler load Ner,y 44672

kN
Critical Euler lpad Merz 5403 kN
Elastic critical load NerT 8732 kN
Interpolated sedction modulus Way 1,9423e-03 m?
Elastic section modulus Wy 1,7246e-03 m’
Interpolated section modulus Wi 5,1325e-04 m’
Elastic section modulus Waz 33376204 m
Second moment of area Iy 3,4492e-04 m*
Second moment of area I: 4.1720e-05 m*
Torsional constant I 9,0385e-07 m’*
Method for equivalent moment Table A2 Line 4 (Line load)
factor Caea
Equivalent moment factor Crmz0 101
Factor Hy 1,00
Factaor e 0,87
Factor ar 1,00
Critical moment for uniform Maa 1212 kNm
bending
Relative slendemess Aeet 0,75
Eguivalent moment factor Caz 1,01
Factor o 0,00
Factor e 0,00
Factaor Wy 1,13
Factor W 1,50
Factar N 0,37
Maximum relative slendermess Mot 0,90
Factor Cy 1,09
Factor Cz 1,03

Unity check (6.61) = 0,39 + 0,00 + 0,01 = 0,39 -
Unity check (6.62) = 0,62 + 0,00 + 0,01 = 0,63 -

The member satisfies the stability check.

Stipe Vrdoljak
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7.1.5 Armirano betonska plo¢a

Slika 51. Moment savijanja uzduzno na most - Mx,min

Slika 52. Moment savijanja uzduzno na most - Mx,max
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my [kNm/m]

PEscNEsas388EERE

my [kNm/m]
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Slika 53. Moment savijanja okomito na most - My,min

Slika 54. Moment savijanja okomito na most - My,max

~—
E
~
133 gm 5
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30
80
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Lo NB8a88388BER
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7.1.6 Armirano betonska plo¢a - potrebna armatura

Slika 55. Donja zona - okomito na most

Slika 56. Donja zona - uzduzno na most

Slika 57. Gornja zona - okomito na most

Stipe Vrdoljak

E8Ed

2864888
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Ayt [mm?/m]
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)
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.
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o
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-
o
e
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Auwgds [mm?/m)

SEERERNEEGE
~EBessEHAEE B
L]

Slika 58. Gornja zona - uzduzno na most

Odabrana armatura:
-Donja zona:

Okomito na most: ®18/10

Uzduzno na most: ®20/10

-Gornja zona:
Okomito na most: ®18/10
Uzduzno na most: ®20/10

: & Minimalna tur: Maksimalna armatura
€ 30/37 1,=500 N/mm? As1min =0.26-b-d- fﬁ Ag,min = 00013 -b-d Astmax = 0031 A,
b=1000cm ¢=30cm
K=200ch d=17.0cm As1,min = 2,56 cm?/m As1,min = 2,21 cm*m As1,max = 62,00 cm¥m
e,V L AL S

ucl-]

100
0.25 |
|

Slika 59. GSU anvelopa - provjera uvjeta minimalne i maksimalne armature
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7.2 Dimenzioniranje donjeg ustroja

7.2.1

-3920 kNm

-1223 kNm

Proracun potrebne armature u donjoj i gornjoj zoni
| R
i
‘." E
H x
8
Slika 60. Moment savijanja My
|
i
]
4 s
Y3
X
Slika 61. Moment savijanja Mz
58
[
® z
g +»X
o~
b 2

Slika 62. Poprecne sile Vz

Stipe Vrdoljak

-3396 kNm

67 (kMNm

O9NRNM

~463 kNm

1425 kN

1 1]

38GNkN

65
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514 kN
. = 5 = N 2]

r‘ T > )l' . fl.j’ 3
-425 kN

2 kN

-3 kN

3 o8 KN

Asreqy-

5049 mm~2/m ‘l

842 mm~2/m
N
[q

Asreqy+ Asreqr
a1 mm~z | r

Slika 63. Poprecne sile Vy

Slika 64. Uzduzne sile N

Asreqy-
»X |

Slika 65. Potrebna uzduzna armatura

Slika 66. Potrebna poprecna armatura

1024 mm*2

Stipe Vrdoljak
| 2
z (¥
9|
28
(=]

1
é o
o
Asmays Asear smme2  Asmaz
1
— l 6106 mm~2 ];
i :
|
J
5648 mm~2/m W
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Slika 70. Moment savijanja My

N T e

Slika 71. Potrebna horizontalna armatura prema nasipu

TS I A S A T =

—

Slika 72. Potrebna horizontalna armatura prema van

Stipe Vrdoljak

my [k /m ]

2134
2100
2050
2000
1950
1900
1850
1800
1750
1700
1650
1600
1550
1500

Aspeqrs [mm2/m]

2185
2100
2050
2000
1950
1900
1850
1800

1650
1600
1550
1500

Ac,nql- [I'l“ m’/m ]
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Stipe Vrdoljak

Constant value 1500
Asreq2+ [MmZ/m])

Slika 73. Potrebna vertikalna armatura prema nasipu

Constant value 1500
Asreq2 [Mm2/m]

Slika 74. Potrebna vertikalna armatura prema van

Odabrana armatura zida upornjaka:
-Donja zona:
14020 (ili ®20/10, Sirina upornjaka 150 cm), As,1=43,98 cm2

-Gornja zona:
14®25 (ili ®25/10, $irina upornjaka 150 cm), As,2= 68,72 cm2

-Vilice:
14025 (ili ®25/10, Sirina upornjaka 150 cm), As,2= 68,72 cm2

Uzduzna armatura po visini: 7020

Ankeri za sidrenje u postojeci temelj: ®20/20 (Lsidrenja=1m)
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TEMELJNA GREDA Minimalna armatura Maksimalna armatura
i
C 4555 1,500 N/mm? Agy min = 0.26-b-d- fy": Asy,min = 0,0013 - b-d As1max = 0.031-A,
b=150,0cm c=50cm : ’ i
As1,min = 37,05 cm*m As1,min = 24,38 cm*m As1,max = 604,50 cm‘/m
h=130,0cm d=1250cm
ZID Minimalna armatura Maksimalna armatura
G 45/55 Vertikalna armatura Agy,min = 0001t L Asymax =002t L
1 zona: Asvi,min = 15,00 cm?m Asvi,max = 300,00 cm?/m
t=150.0cm Horizontaina armatura Agpmin = 0,0005 -t - L Ach,min = 025 * Agy min Agh.max = 0.02-t-L
1=100,0cm 1 zona: Ash1,min = 7,50 cm*m Ashimin=375cm?m |Ash1,max = 300,00 cm?m

Slika 75. Provjera uvjeta minimalne i maksimalne armature

Odabrana armatura se nalazi izmedu dozvoljene minimalne 1 maksimalne armature.

7.2.3 Proracun krila i prsnog zida upornjaka

Inercijalna sila upornjaka:

Fi = kh *dzip * g = 0,21 * 0,30 * 25 = 1,58 kN/m2 (prsni zid upornjaka)
Fi=kh*dzip*g=0,21*1,50 * 25 = 7,88 kN/m2 (tijelo upornjaka - vrh)
Fi = kh *dzip * g = 0,21 * 0,30 * 25 = 1,58 kN/m2 (krilo upornjaka)

Dinamicka sila na dnu prouzrocena tlakom zemlje na zid:

Edn=a*S *g*h=0,21 * 1,5 *20 * 2,30 = 14,50 kN/m2

Ukupna sila koja djeluje na element konstrukcije prilikom potresa:
Fi+ Edin
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Slika 76. Aksonometrijski prikaz modela

Slika 77. Pritisak tla
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Slika 78. Pritisak tla i vozila

Slika 79. Potresno opterecenje
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7.2.4 Prsni zid upornjaka - rezne sile

Slika 80. Moment savijanja Mx

ms [kANm/m]

3duonas8Bl

my [kNm/m ]

Slika 81. Moment savijanja My

7.25 Kirila - reznesile

mx [kNm/m ]

T ERE R RN R e
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1 .
my (kNm /m )

8 38 54885

Slika 83. Moment savijanja My

7.2.6 Proracun potrebne armature prsnog zida

Slika 84. Horizontalna armatura prema van

T T Y Y : 4 T T

Slika 85. Vertikalna armatura prema van

Slika 86. Horizontalna armatura prema nasipu

Acwgts [mm?/m]

Acreg2e [mm?/m]

1800
1500
1400
1200
1000
300
600

00

74
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Slika 87. Vertikalna armatura prema nasipu

7.2.7 Proracun potrebne armature krila

Acwgy [mm?/m]

Slika 88. Horizontalna armatura prema van

2
Amezr [mm?/m]

Slika 89. Vertikalna armatura prema van

Stipe Vrdoljak

2550
2200
2000
1300
1600
1400
1200
1000
800
600
300

Acreqz [mm?/m]
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Ayt [mmi/m])

IEEEEREEEERERE -2

Awaze [mmi/m] |

Slika 91. Vertikalna armatura prema nasipu

Odabrana armatura prsnog zida:
-Vertikalna:
®12/10, As= 11,30 cm2
-Horizontalna:
®10/10, As= 7,85 cm2

Odabrana armatura krila:
-Vertikalna:
d16/15 As= 13,39 cm2 — oba lica (ankeri ®20/15)
®12/10 As= 11,30 cm2 — prema van
-Horizontalna:
®12/10 As= 11,30 cm2 — prema nasipu
®10/10 As= 7,85 cm2 — prema van
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7.2.8 Proracun postojece temeljne ploce

Model temelja je modeliran plo€ama debljine 320cm (C20/25) za postoje¢u i 150cm (C30/37) za
nadogradenu.

ms [kANm/m]

885 ._ 5888882888

Slika 92. Moment Savijanja uzduzno na most - Mx

my [kNm/m]

83

Slika 93. Moment savijanja poprecno na most - My

o: [kPa]

0.3
260.0
2%0.0
290
220.0
200
210.0
0.0
190.0
180.0
1.0
160.0
150.0
1490.0
0.0
12200
105.3

Slika 94. Anvelopa GSN - kontaktna naprezanja
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Stipe Vrdoljak

Slika 95. Anvelopa potres - kontaktna naprezanja

o [kPa]

Slika 96. Anvelopa GSU - kontaktna naprezanja

7.2.9 Proracun potrebne armature postojeée ploce

o: [kPa]

Slika 97. Gornja zona - uzduzno na most

840

720

EEEEEEEEREE

Avwgts [mm?/m]
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£
o0 g E
“BE
™R
520 B 3
430
0
00
360
320
280
240
200
160
120
80
40
0
Slika 98. Gornja zona - poprecno na most
£
w0 g E
500 M E
wo (4 3
o H &
1000
800
600
00
200
0
Slika 99. Donja zona - uzduzno na most
£
1033 NE
_'i.
i
- <
||

-EHBEEEEZEE

Slika 100. Donja zona - poprecno na most
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PLOCA Minimalna armatura Maksimalna armatura
f,
C 3037 1,,=500 N/mm? Agimin =026-b-d- f;: Ag1 min = 0,0013-b-d As1 max = 0031+ A,
b=100,0cm c=50cm :
As1,min = 21,87 cm?*m As1,min = 18,85 cm*m As1,max = 465,00 cm*/m
h=150,0 cm d=1450cm

Slika 101. Provjera uvjeta minimalne i maksimalne armature

Odabrana armatura:
-®20/15 u obje zone i smjera
Ankeri za povezivanje sa starim temeljem
-®28/30 u gornjoj i donjoj zoni

-®20/30 po visini na horizontalnim razmacima 150 cm

928/30
zZona reparacije / :
starog betona 30 ¢m |
== 4x920/30
novo prodirenje temeljo
828/30
postojeci temelj

Slika 102. Shema armature proSirenja postojeceg temelja
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7.3 Provjera grani¢nog stanja uporabivosti ( GSU )

Uad [mm]

Slika 103. Granicno stanje uporabivosti

Uz,max= 31,00 mm
Uz,dop =31 000/500 =62 mm
KONSTRUKCIJA ZADOVOLJAVA GRANICNO STANJE UPORABIVOSTL
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8. PRORACUN SPOJEVA

Stipe Vrdoljak

o D1 |
Slika 104. Oznake spojeva
8.1 Spoj D1 ( Donji pojas - unutarnje dijagonale )
Geometry
- y- a- Offset Offset Offset
Name Cross-section Direction Pitch Rotation ex ez
[’ [’ [’ [mm] [mm] [mm]
B27 1-1400 0.0 -61.0 90.0 0 -10 0
B35 1- 1400 -180.0 -61,0 200 0 -10 0
4 - donji pojasx(500/400)
B47 (BoxWeb500x(400/400)) 00 00 0.0 0 0 0
B60 3-1500 80.0 0.0 0.0 0 0 0
Supports and forces
Name Support Forces in (n:n]
B27 / begin Position 0
B35/ begin Position 0
B47 / begin N-Vy-Vz-Mx-My-Mz Position 0
B47 /end Position 0
B60 / begin Position 698
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Slika 105. Prikaz modela D1

Cross-sections
Name Material
1-1400 S 355
4 - donyi poyasx(500/400) S 36
(BoxWeb500x(400/400))
3-1500 S 355
Load effects
o Moty N i e o AR o
Reference B27 / Begin -97.9 09 00 00 0.0 00
B35/ Begin 979 09 00 00 00 00
B47 / Begin -348.1 21 -42 -01 27 25
B47/End 348.2 21 -42 -0,1 22T 20
B60 / Begin 5.2 0.1 -1575 00 54 00
zamor B27 / Beqin -2341 09 00 00 00 00
B35/ Begin -2342 09 00 00 00 00
BA7 / Begin -520.4 34 05 -38,7 482 40
B47 /End 5319 36 05 -388 -482 43
B60 / Begin 8.4 22 -390,3 00 -80.3 0.1
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Check

Summary

Name
Plates

Plates

B27-bfl 1
B827-l 1
B27-w 1
B35-bfl 1
B35 1
B35w1
B47-m 1
B47-bN 1
B47-w 1
B47-w 2
B60-bfl 1
BE0-ti 1
B60-w 1
SP1
wWiD2a
WD
WID2¢
wiD2d
SP7

Design data

Material
S35

Symbol explanation
b

O&d
tp
°c,Ed

Yy

Egm

00<50%

(mm]
16,0
16.0
120
16.0
16.0
120
16,0
16.0
18,0
18.0
200
200
18,0
25,0
200
200
300
300
25,0

Plate thickness

Loads

zamor
zamor
zamor
zamor
zamor
Zamor
Zamor
zamor
zamor
Zamor
Zamor
zamor
Zzamor
zamor
Zamor
zZamor
zZamor
zamor
zamor

Value

Equivalent stress
Plastic strain

Contact stress

Yield strength
Limit of plastic strain

Ogd
[MPa}

66,2
538
56,1
479
493
420
1156
1307
"1
101.3
701
889
882
126.3
126.2
840
157.4
174
1525

fy
[MPa]

Pl
%]
0.0
0.0
00
0,0
0.0
0.0
00
00
0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0
00
0.0

°c.!d
[MPa]

3550

0.0
0.0
00
00
0.0
0.0
00
00
00
0.0
0.0
0.0
00
00
0.0
00
0.0
00
0.0

Check status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Elastic

Eim
[%]

Stipe Vrdoljak

OK

2IRRRRRRLRY

OK
OK

OK
OK

50
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[%]
150%

| 100
(5,00
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Welds

B47-m 1
B4T-M 1
B47-M 1
B47-t 1
B47-M 1
BAT-w1
Ba7-w 1
B47-M 1
B47-M 1
BaT-w 2

7w 2
B4a7-M 1
B47-M 1
BT 1
B47-M 1
B47TM 1
B47-w1
Ba4Tw 1
Ba7ww 1
Bd7.w 1
B47-w 1
B47-w 1
BAT-w 1
Be0-bit 1
B47-w 1
BoU-on 1
B&0-bN 1
Ba7-w 1
BEO-1 1
BE0-M 1
BAT-w 1
BdT-w 1
BEO-M 1
B4T-w 1
BA7-w 1
B47-M 1
B47-M 1
BdT-w 2
BaT-w 2

Edge
B27-00 1
B27b0 1
B27-0 1

Tw 1
B27-w 1
SP1
SP1
SP1
SR
s
SP1
BISbN 1
B3SHN 4
Bas- 1
BiSw 1
B3Sw 1
BEO-bN 1
B0 1
BEO- 1
B60-w 1
B6O-w 1
WiD2a
WiD2a
WiD2a
WDzt
L
wiozb
WiD2e
wWiD2e
WiD2e
wiD2d
Wio2d
wWiD2d
SP7
SP7
SP7
SP7

Section

B47-m 1
B27-0M 1

BA7 1

Ba7-w 2
&7

Th
(mm)
16.0
16.0
16.0
40
40
250
%0
2.0
20
30
250
16.0
16.0
160
40
40
@00
00
300
18.0
180
N0
00
00
N0
U
X0
0.0
0.0
30,0
300
00
N0
20
250
30
250
250
%0

L
{mm)

100

Loads

2amor
ramor
zamor
amor
zamor
zamor
zamor
Zamor
Zamor
zamor
zamor
ramor
zamor
ramor
zamor
zamor
2amor
zamor
ramor
zamor
amor
2amor
amor
ramor
Zamor
ramor
zamor
zamor
zamor
zemaor
zamor
zamor
z2amor
zamor
zamor
zamor
amor
Zamor
zamor

Omax 1 Tmax o
[MPa]  {MPa] [MPa] [MPa)]

389
313
237
68
280
216
285
31
61
174
68
401
188
184
65
241
32
450
57
U8
24
42
390
177
247
P
-108
807
18
200
88
379
152
239
%6
68
80
200
14

28,7
<56
7
203
125
11
84
50
-10.7
62
78
88
-80
14
26
114
245
83
-16.4
262
265
358
156
=202
102
vy
-120
=220
a9s
212
47
478
157
252
80
1656
83
80
76

292
1)
85
214
125
-108
143
58
-10.7
63
107
38
90
-114
56
114
357
83
164
262
286
359
203
202
132

14
120
254
- 5
268
47
200
157
29
16.1
234
-121
-142
13

54
295
19
33
260
129
-188
06
61
173
00
401
102
184
25
241
44
450
571
348
10.0
35
-238
-177
-148
338
-108
332
"7
151
63
266
152
77
=250
-28
7.0
40
56

3550
325

275
250
225
200
175
150
125
100

75

25

0.0

Elastic

OK
oK
oK
OK
oK
OK
OK
oK
OK
OK
OK
OK
OK
OK
OK
oK
OK
OK
OK
OK
0K
OK
OK
OK
OK
UK
OK
OK
oK
OK
oK
oK
OK
OK
OK
OK
OK
oK
OK

[MPa]

Stipe Vrdoljak
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Symbol explanation

Tn Throat thickness of weid
L Lengtn of wela
Crmax Maximum normal stress
1 Shear stress comesponding to maximum nomal sYess
Tonax Maximum shéar stress
o Normal s¥ess comesponding 10 maximum shear stress
Welds
- R R D
B47T M1 827w 40 284 zamar 143 21 140 190 OK
40 324 zamor 27 121 196 36 OK
BATN 1 B35w 1 40 384 zemer 158 £2 £6 13 oK
40 384 zamor 184 15,7 211 156 OK
Symbol explanation
Ty Throat thickness of weld
L Length of weid
O, inas Maxmum normal stress transverse to the s of the weld
Toot Cotresponding shesr stress longitudinol 10 the axis of the weid
Twt. max Maximum shear stress longitudinal 1o the a0s af the wekd
Oyr Corresponding normal siress transverse 10 the axis of the weld
Welds
T T
Hom  Edge Ny Lowds [RES D W e e D DG
BA7-t 1 B27pM 1 - 286 - - - - I s s o
B47-t 1 B27-1 1 - 286 - - - - s = = »
B47-m 1 B27-w1 440n 383 zemor 487 00 89 174 214 112 103
A440n 383 zamor 742 00 83 -321 280 170 139
B47-w 1 SP1 - 408 - - - - - . - .
B47- 1 SP1 - 304 - - - - = = = -
B47-w 2 SP1 - 408 - - - - - < - i
B47-t 1 B3SbA 1 - 286 - - - - - . = =
B47-t 1 B35l 1 - 286 - - - - - - - -
B47-t 1 B35w 1 A40n 383 zamor 367 00 20,4 15,7 79 84 84
440n 383 zemor 728 00 126 -232 343 167 139
B4T-w 1 BeObA 1 - 500 - - - - - il - -
B47-w 1 B6O-M 1 - 500 - - - - - - = =
RA7-w 1 RAOwW 1 - 469 - - - i - . . -
B47-w 1 WiD2a - 100 - - - - - - - x
B6O-bi1  WID2a - 100 - - - - - = = .
B47-w 1 WID2b - 100 - - - - . % = .
B60-bfl 1 wWiD2b - 100 - - - - - - - -
B47-w 1 WiD2¢ - 100 - - - - - . = .
B60-1 1 WiD2c - 100 - - - - 5 s . B
B47-w 1 wWiD2d - 100 - - - - . - - "
BEO-1 1 wWiD2d - 100 - - - - - . = :
B47-w 1 SP7 - 408 - - - - . . - 8
B47-M 1 SP7 - 304 - - - - - = . .
B47-w 2 SP7 - 408 - - - - - - = a
Design data
f, [}
Material -1 ?«lv : rrp':‘; &g}
$ 355 00 - .
535 4900 0.80 43586

Stipe Vrdoljak

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
0K
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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8.2 Spoj D2 ( Gornji pojas - unutarnje dijagonale )

Geometry

Name Cross-section

B19 3 - BoxWeb450x(450/550)
(BoxWeb450x(550/550))

B34  4-Iw400x250
B36 4. Iwa00x260

Supports and forces

Name

B-
Direction
[°]
00

00
-180,0

819/ begin N-V-Vz-Mx-My-Mz

B18/end
B34 /end
B35/ end

Pitch
[’
00

610
£1,0

o -
Rotation
[]
00
90.0
20,0

Stipe Vrdoljak

Offset  Offset  Offset

ox
[mm]

Forces in

Position
Position
Position
Paosition

ez
[mm] [mm]

88

[mm]

Cross-sections

3 - BoxWeb450x(450/550)
(BoxWeb450x(550/650))

4 - |wa00x250
Load effects
Name Member
GSN2(2) B34/End
B35/End
GSEN1(3) B34 /End
B35/End

Slika 106. Prikaz modela D2

N vy

[kN] [kN]
-288.0 -0.9
2726 09
-4458 -09
4392 -0.9

Material
S 365
8 355

Vz

[kN]
0.0
00
00
0.0

Mx
[kNm]

00
00
00
-0.1

My
[kNm]

0.0
0,0
0.0
0.0

Mz
[kNm]

00
00
00
00

O o o o
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Check
Summry

Name Value Check status
Plates 0.0<50% OK
Plates

Nam ' Loads OEd g 9cEd Elastic Stat

. [mm] [MPa) %] [MPa] =
B19-t 1 160 GSN1(3) 18.8 00 00 OK oK
81901 1 300 GSN1(3) 394 0,0 00 OK oK
B19-w 1 300 GSN1(2) 352 0.0 00 OK OK
819w 2 300 GSN1(3) 352 0.0 00 OK OK
B34- 1 160 GSN1(3) 643 0,0 00 OK oK
B34-01 1 180 GSNI(3) 63.7 0.0 00 OK oK
B34-w 1 120 GSN1(3) 375 0,0 00 OK OK
B35 1 160 GSN1(3) 622 0.0 00 OK oK
B350 1 160 GSN1(3) 610 0,0 00 OK oK
B35w 1 120 GSN1(3) 368 0.0 00 OK OK
sP1 200 GSN1(3) 335 00 00 OK oK
sP2 200 GSN1(3) 348 0.0 00 OK oK
Design data

Material fy im

[MPa] [%]
S35 355.0 50
Overall check, GSN1(3)
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[%]
150%

. > 100%
\\\ 3 (5.00)

0%

Strain check, GSN1(3)

[MPa]

3550
325

275
250
225
200
175
150
125
100

75

25
i( 0.0

Equivalent stress, GSN1(3)
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Welds

Item

B19-bfi 1
B19-bfl 1
B19-bfl 1
B19-bfl 1
B19-bfl 1
B19-bfl 1
B1S-bfl 1
B19-bfl 1
B19-bfl 1
B19-bfl 1
B19-bfl 1
B19-bfl 1
B18-bfl 1
B19-bfl 1
B19-w1
B1%-w 1
B1Sw2
B19-w2
B12-bfl 1
B18-bfl 1
B19w1
B1S-w 1
B19-w2
B19-w2

Edge

B34 1
B34t 1
B34-bfi 1
B34-bf 1
B34w 1
B34-w 1
B35 1
B35 1
B35-bfi 1
B35-bfi 1
B35w 1
B35w 1
SP1

SP1

SP1

SP1

SP1

SP2
SP2
8SP2
§p2
SP2
SP2

Soction

B19-bfi 1
B34-t 1
B19-bfl 1
B34.0M 1
B19-b1 1
B34-w1
B19-bfl 1
B35-t 1
B19-bfi 1
B35-bfi 1
B19-bf 1
B35w 1
B19-bfi 1
SP1

B19-w1
SP1

B19-w 2
SP1

B19-bfi 1
SP2

B19-w 1
sP2

B19-w2
SP2

h L
[mm]  [mm]

6.0 286
5,0 286
5,0 286
50 286
40 368
40 368
40 286
40 286
40 286
40 286
4,0 268
40 368
40 490
4.0 490
40 404
40 404
40 404
4.0 404
4,0 490
40 480
40 404
40 404
40 404
4.0 404

Loads

GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)
GSN1(3)

Omax
[MPa]

-8.7
17,7
82
-17.3
-33
-123
87
17.8
26
168
4.4
130
-39
10.9
-7.0
6.1
<71
6.3
-5,1
-9.8
-35
-40
<35
-40

T
[MPa)

0.4
-123
04
12,1
06
03
05
129
06
122
02
04
14
36
20
25
19
26
16
37
37
16
38
16

8.3 Spoj D3 ( Gornji pojas - rubne dijagonale )

Members

Geometry

Name

Crosssection

B19 4 - BoxFl450x(550/550)
B23 5 - BoxFl400x(250/250)
B24  3-1400

Supports and forces

B19/end
B23/end
B24 /end

B - Direction
[°

00
-180.0
00

Support

N-Vy-Vz-Mx-My-Mz

[’]

0.0

-61.0
-61.0

[mm]

00
90.0
90.0

-550
0
0

Forces in

Pasition
Position
Position

Tmax
[MPa]

05
-129
05
-126
-10
-30
-05
139
06
131
28
32
45
56
=35
63
-34
6.3
186
57
-37
-6.2
-38
62

[mm]

0
30
30

o
[MPa]

6.3
-176
59
-17.2
24
-11.4
8.7
1756
95
163
-4.0
122
-12
7.0
-13
18
-14
18
5.1
-6.1
-35
-13
-35
-13

y-Pitch a-Rotation Offsetex Offsetey Offsetez
[']

(mm]
0
0
0

X

[mm]

0
0
0

Stipe Vrdoljak

Elastic

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Slika 107. Prikaz modela D3

Cross-sections
Name Material
4 - BoxFl450x(550/550) S 355
5 - BoxF1400x{250/250) 8355
3-1400 S 365
Load effects
N Wy Vz Mx My Mz
Member
- i [kN] kN) (kN]  [kNm]  [kNm]  [kNm]
Reference B19/End -7519 00 224 0,0 268 -17
B23/End 7808 -14.9 00 1.4 08 -26.8
B24/End 7465 -09 00 0,0 00 00
zamor B19/End -1027.3 0.0 -26.8 00 353 21
B23/End -1085.2 -18,8 0,0 -1.9 11 -353
824/ End 10236 -0.8 0,0 0,0 0,0 0,0
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Check

Summary

Name
Plates

Plates

B19-MmM 1
B1S-bfi 1
B1S-w 1
B1Sw 2
B23m1
B23-bf 1
B23w 1
B23-w 2
B24-bfi 1
B24-tf1 1
B24-w 1
SP1

SP2

SP3

Design data

Material

5355

[mm]
20.0
20,0
2.0
0.0
16,0
16.0
16.0
16,0
16.0
16.0
12,0
25.0
25.0
250

0,0<50%

Loads

zamor
Zamor
Zamor
zamor
zamor
zamor
Zamor
Zamor
zamor
zamor
zamor
zamor
zamor
zamor

Value

Ogq
[MPa)
338
753
722
716
133.8
1354
1272
539
1496
151.9
98,7
425
1087
75.9

fy
[MPa]

€py

%]
0.0
00
00
0.0
00
0.0
00
0.0
00
00
00
0.0
00
00

OK

Um
[MPaj

00
00
00
00
00
00
00
00
00
00
00
00
00
00

Check status

Elastic

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

(%]

Overall check zamor

Status

OK
OK
OK
OK
OK
OK
OK
OK

QIR

OK

50

Stipe Vrdoljak
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(%]
150%

(5,00)

K — o%
Strain check, zamor

[MPa]

3550
325

275
250
225
200
175
150
125
100

75

25
-K- 0,0

Equivalen! stress, zamor
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Welds
Item Edge Section
B1S-bfi1 B2 1 B19-bfl 1
B1S-bfi 1 B23-t1 B23- 1
B1g-bfi1  B23bA1  B1SbA1
B1gbfi1 B23b1 B23bfi 1
B19-bfi1 B23w1 B18-bfi 1
B19bfi1 B23w1 B23-w 1
B19bfi1 B23.w?2 B19-bfl 1
B19-bfi1 B23w2 B23w2
B19-bfi1 B24bfl1  BI19bA 1
B19-bA 1  B24-bN1  B24-bfi 1
B19-bfi1  B244M1 B19-bfi 1
B1S-bAi 1 B24-t11 B24-t 1
B19bfi1  B24-w1 B13-bfi 1
B19-bAi 1  B24w 1 B24-w 1
Bi1g9-bfi1 SP1 B19-bM 1
B1SbN 1 SP1 SP1
Bi9w 1 SP1 B19w 1
B19w 1 SP1 SP1
B1Sw2 SP1 B1%-w 2
B19w2 SP1 SP1
B19-bfi1 SP2 B19-bfi 1
B1SbN 1 SP2 SP2
B1Sw 1 SP2 B19-w 1
B19w 1 SP2 sP2
B1Sw2 SP2 B19-w 2
B1ow2 sP2 sp2
B19-bfi1 SP3 B19-bfi 1
B1S-bfi1 SP3 SP3
B1Sw 1 SP3 B19-w 1
B1Sw 1 SP3 SP3
B19w2 SP2 B1Gw 2
B1Sw2 SP3 SP3
Welds
Item Edge L
[mm]  [mm]
B19bfi1 B23M1 - 286
B19-bfi1 B23-bfi1 - 286
B19bfi1 BWBw1 - 368
B19-bfi1 B2w2 - 368
B19bfi1 B24-pA1 - 286
B19-bfi1 B24-tN1 - 286
B19bfi1 B24-w1 - 384
B19-bNi1 SP1 - 470
B19w1 SP1 - 384
B1Sw2 SP1 - 384
B19-bfi 1 SP2 - 470
B19w 1 SP2 - 384
B1Sw2 SP2 - 384
B19-bfl 1 SP3 - 470
B19-w 1 SP3 - 384
B19w2 SP3 - 384
Design data
Material
S 356

Th L
[mm]  [mm]
16.0 286
16.0 286
160 286
160 286
160 368
160 368
16.0 368
160 368
160 286
160 286
160 286
16.0 286
120 384
120 384
250 470
250 470
250 384
250 384
250 384
250 384
250 470
250 470
250 384
250 384
250 384
260 284
260 470
250 470
250 384
250 384
250 384
250 384

Loads [ch:P.;

fu
[MPa]
00

Loads l‘:d"!l':l
zamor -4.8
zamor -23.8
zamor 6,7
zamor -246
zamor -16.9
zamor -31,2
zamor -2,0
zamor -13.2

Zamor 13.0

zamor 289
zamor 7.2
zamor 2986
zamor -10.7
zamor 280
zamor 43
zamor -7.6
zamor -47
zamor 2.4
zamor 46
zamor 2,6
zamor -10.5
zamor 17.6
zamor 8.5
zamor 6.8
zamor 8.4
zameor 6.5
zamor -149
zamor -10.3
zamor 45
zamor 52
zamor -4.2
zamor 52
R 8 L

T
[MPa]

36
-147
18
149
0.0
78
12
45
04
145
13
148
0.0
7.1
34
18
31
-13
30
13
00
32
14
65
14
%5
09
-19
96
40
95
39

]

Ow‘nd
[MPa]

Tmax
[MPa]

ut

[%] [MPa] [MPa] [MPa] [%]

-386
147
32
149
25
78
12
5.4
22
14.8
28
151
63
86
34
44
38
-36
37
36
74
66
32
65
32
-85
29
5.1
103
42
103
42

Ut
(%]

o
[MPa]
48
238
50
246
13
312
20
-129
82
2186
42
220
48
272
43
25
24
0.1
23
00
32
86
24
68
23
8.5
-108
43
39
3.1
37
25

FRAIFIYRIAAIARRAIIIIRIAIRIRIRIRRRIRRRRRRRR

Detailing Status

OK
OK
OK
OK
OK
oK
OK
OK
OK
OK
OK
OK
OK
OK
OK
oK

090
[MPa]

Elastic

OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Stipe Vrdoljak
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8.4 Spoj D4 ( Donji pojas - rubne dijagonale )

Cross-sections

Name
7 - BoxWeb400x{ 250/250)

4 - donji pojasx(500/400)
(BoxwWeb500x(400/400))

6 - BoxFI500x(500/500)
Load effects

Name Member

Reference BS / Begin
B46 / End
BSS 1 End
zamor B5 / Begin
B46/ End
B55/End

Slika 108. Prikaz modela D4

[kN]
786.1
1227

314
1020, 1
178.1
58,6

Material
S 355
§355
S 355
Vy Vz Mx My Mz
[kN] [kN] [kNm] [kNm] [kNm]
1.9 0.0 14 08 -26.9
35 -6,1 -137 00 00
-2328 -88.0 43 -132 45
151 00 -20 12 =327
47 -6.2 -17.8 00 0.0
-329.0 985 7.7 -17.5 25
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Check
Summary
Name
Plates 00<50%
Plates
Name '
am (mm]
B85-t 1 16,0 zamor
B85-bN 1 160 zamor
BSw 1 16,0 zamor
B5w 2 16,0 zamor
B46-1 1 16,0 zamor
B846-bfl 1 16,0 zamor
B46-w 1 180 zamor
B46-w 2 18,0 zamor
B55-th 1 280 zamor
B55-bfl 1 280 zamor
B55-w 1 150 zamor
B55-w 2 150 zamor
SP2 250 zamor
SP3 250 zamor
Design data
Material
$355
Overall check, zamor

Loads

Value

Ogd
[MPa)

1420
762
731

1023

1

1457

1248

1473

1849

1874

1387

1587

2025
696

[MPa]

€p|

(%]
00
0.0
00
00
0.0
0.0
0.0
00
00
0.0
00
00
00
00

OcEd
[MPa}

00
00
00
00
0.0
00
0.0
00
00
0.0
00
00
00
00

Check status

Elastic

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Elim
[%]

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

50

Stipe Vrdoljak
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(%]
150%

| 100%
(5,00)

K
Strain check. zamor

[MPa)

355,0
325

275

4

Equivalent stress, zamor
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Welds

Item

B46-m 1
B46- 1
BaG-t 1
Bag-M 1
B4G-t 1
B46-t 1
B4G-t 1
B4G-w 2
B46-w 2
B46-w 2
B46-w 2
R4B.w 2
B4G-w 2
B46-w 2
B46-w 1
B46-w 1
BaG-th 1
B46-t 1
B46-w 2
B46-w 2
B46-w 1
B4G-w 1
B4G-tfl 1
B46- 1
B46-w 2
B4G-w 2

Welds

Item

B46-t 1
B46-t 1
B46-t1 1
Ba6-m 1
B46-w 2
B46-w 2
B46-w 2

B4G-w 2

B46-w 1
B46-1 1
B46-w 2
B46-w 1
B46-1i 1
B46-w 2

Edge

854111
B5-bfl 1
B5-bf 1
B5w 1
B5w 1
BS-w 2
BSw 2
B5S-M 1
B55-bfi 1
B55-bf 1
B55w 1
RA5w 1
B55w 2
B55w 2
SP2
SP2
Sp2
SP2
SP2
SP2
SpP3
SP3
SP3
SP3
SP3
SP3

Edge

B5- 1
B5-bfl 1
B5-w 1
BSw 2
BS54 1
B55-bft 1
B5Sw 1

BS5-w 2

SP2
SP2
SP2
SP3
SP3
SP3

B5-M 1
B46-tn 1
BS-bfi 1
B46-t 1
B5w 1
B46-th 1
BSw 2
BS5-t 1
B46-w 2
B55-bN 1
B46-w 2
R&5.w 1
B46-w 2
B55-w 2
B46-w 1
sp2
B46-t 1
SP2
B46-w 2
sp2
B46-w 1
SP3
B46-tfl 1
SP3
B46-w 2
SP3

Tw
[mm]

440n
A40N
440m
440

T
w) oy Lo%s
16.0 286 zamor
16,0 249 zamor
16.0 249 zamor
16,0 384 zamor
16,0 384 zamor
16,0 384 zamor
16.0 384 zameor
280 500 zameor
280 500 zamor
280 500 zamor
40 444 zamor
a0 444 ramor
40 444 zamor
40 444  zamor
250 408 zamor
250 408 zamor
250 304 zamor
250 304 zamor
250 408 zamor
250 408 zamor
250 408 zamor
26,0 408 zamor
250 204  zamor
250 04 zamor
250 408 zamor
26,0 408 zamor
Lo S
286 - - -
249 - - -
384 - - -
384 - - -
500 - 5 3
500 - - -
443  zemor 1795 00
443 zamor 18689 00
443 zamor 2610 00
443  zemor 2057 00
408 - - -
304 - - E
408 - - -
408 - - -
304 - - -
408 - - >

Tmax
[MPa]

-186
23
-126
76
-191
57
248
210
219
-287
10,8
R0
88
-126
82
10,1
37
93
9.1
-178
34
36
64
6.8
9.1
-4.6

ol
[MPa]

22
-29.5
53
20

T
[MPa]

1ns
-0.1
42
08
08
55
16
02
-46
28
48
125
-0.2
-149
09
54
=37
129
18
92
-0.7
06
-1.0
0.0
-0.7
-32

R
[MPa]

20
141
-98
27

Tmax
[MPa)

15
29
58
-1.3
25
-7.8
-1.8
58
-10.4
52
46
-125
137
-16,8
52
-8.0
-786
129
-7.3
-13,7
11
-11
-15
42
1.5
-4.6

i
[MPa]

-10386
1056
-150.4
170,7

Stipe Vrdoljak

o

[MPa]

[%]

412
4298
509
679

-186
15
15
29
55
02
-138
1.6
118
50
105
73
03
26
77
47
03
93
26
-14.1
A7
18
14
25
85

[%]

25
344
440
374

Elastic

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
0K
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

ut "’"swtus

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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9. PRILOZI

. Prilog 1 - Uzduzni presjek

. Prilog 2 - Tlocrt mosta

. Prilog 3 - Prosirenje temelja - tlocrt
. Prilog 4 - Detalj D1

. Prilog 5 - Detalj D2

. Prilog 6 - Detalj D3

. Prilog 7 - Detalj D4
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elementi

poricia popr?én] materijal Sirina visina hrbat pojasnica
presjek mm mm mm mm mm mm
gornji gormjo - 16
pojos D 550 450 450 ) 50 | gonja - 30
doniji D
pojas 400 500 500 18 400 16
rubna D
dijagonala 400 250 400 16 250 16
. T $355 J2
dijagonalal - L. 250 400 400 12 250 16
sredisniji
poprecni | 500 500 500 18 500 30
nosac
rubni
popre(‘zni E 500 500 444 14.5 500 28
nosac

1

Uzduzna simetralg

KO+162.85
KN=2.48%

0+1/8.35

uklanjanje -

starog betona 30 cm
£20/25
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