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1.TEHNICKI OPIS

1.1. OPIS KONSTRUKCIJE

Predmet ovog projekta je €eli€nha konstrukcija Kulturnog centra Kulturoteka smjestena na
podru&ju Sibenika. Parcela predvidena za izgradnju objekta nalazi se u centru grada-

na trgu Poljana u samom centru grada.

Obijekt je planiran kao viSeetazna konstrukcija sa kulturnim sadrzajem koji ukljucuju
amfiteatar na prvoj te kino na zadnjoj etazi.

Konstrukcija je organizirana kao jedan konstruktivno-funkcionalan sklop. Glavnu
konstrukciju objekta €ini 12 HEM stupova postavljenih u pravilnom rasteru te 2 armirano-
betonska zida koja Cine zapadnu i sjevernu fasadu od kojih sjeverni ima nepravilni, Kosi
oblik. Konstruktivni sistem je sastavljen od glavnih i sekundarnih €eli¢nih reSetkastih profila
i sekundarnih vrucevaljanih HEA profila.

Medukatna ploca je Celi¢na ortotropna postavljena izmedu sekundarnih vruéevaljanih HEA
profila postavljenih u ¢vorove reSetki.

Ukupna 8irina objekta je 17,43 m, dok duljina iznosi 24,96 m. Ukupna povrsina krovne
plohe je cca 406,47 m2. Visina objekta je 39,99 m.

Krovna reSetka se sastoji od 19 polja raspona 15,45 m. Sendvi¢ paneli su direktno vezani
za sekundarne nosace vijcima. Paneli su izradeni od profiliranog &eli¢nog lima, debljine 0,5
mm, a ispuna je od 15cm polistirena.

Spoj stupa i reSetkaste konstrukcije proraCunat je kao upeti.Veza stupa i reSetke ostvariti
¢e se ¢eonim plo€ama i vijcima, gdje s vrh stupa direkino veZe na donji pojas reSetke.
Stupovi su vruéevaljanih profila te su upeto vezani za temelje.

Sekundarnu konstukciju tvore krovne glavne i sekundarne reSetke kvadratnih profila te
sekundarni HEA profili . Sekundarna konstrukcija je zglobno vezena za glavnu

konstukciju objekta.

Temelji su armirano betonske konstrukcije, izvedeni kao temelji samci, kvadratnog
tlocrtnog oblika, dimenzije stranice 2,0 m. Visina temelja je 0,5 m. Iznad temelja je
postavljena temljena plo¢a debljine 20,0 cm koja nije predmet ovog projekta.
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1.2. OPIS MONTAZE KONSTRUKCIJE

Izvedba konstrukcije je montazna. Svi elementi konstrukcije predgotovljeni stizu na
gradiliSte te se medusobno vezu vijcima.

Nulta faza montaze, nakon izvedenih svih prethodno potrebnih radova je montaza
stupova. Kada se stup postavi na ankere koji su postavljeni u temelje, stup se pridrzaje
dizalicom dok se ne postigne vertikalnost pomoc¢u dvostrukih vijaka. Nakon provjere
vertikalnosti, vrSi se ispunjenje prostora ispod spojne plo€e i temelja ekspandirajuéim
mortom.

Nakon toga se na stupove vezu glavnhe medukatne grede te glavni reSetkasti nosaci koji
tvore utatu konstukcije. Sljedeci korak je postavljanje sekundarnih medukatnih greda kao
isekundarnih reSetkastih nosaca. Nakon toga se betonira betonska plo¢a koja nakon
ocCvrsc¢avanja tvori spregnututu konstrukciju.

Svi elementi konstrukcije se dovodu na gradiliste duljine do 12 m zbog transporta. Na
gradiliSu se poslje spajaju u veée segmente i takvi podizu dizalicom na predvidenu poziciju
te vij€ano spajaju na ostatak konsrukcije.

1.3. PRIMJENJENI PROPISI

Proracun i dimenzioniranje svih elemenata Celi€ne konstrukcije provedeni su u skladu

sa EUROCODE 3, a analiza dijelovanja na konstrukciju napravljena je u skladu sa
EUROCODE 1. Proraun i dimenzioniranje betonskih elemenata konstrukcije te spregnute
konstukcije provedeno je u skladu sa EUROCODE 2 i EUROCODE 4. Posebno je provedn
proraéun zavarenih spojeva prema EN 1993, dio 1-8.

1.4. ANTIKOROZIVNA ZASTITA

Kod ¢&elika pod korozijom se podrazumijeva oksidacija Zeljeza pri dijelovanju viage i

raznih necisto¢a. Agensi koji ubrzavaju hrdanje su zagadena atmosfera, industrijsko
podrucje zagadeno sumporom, sol itd.

Zastita Celi¢nih konstrukcija od hrdanja vrsi se:

- premazima

- zaStita cinkom

- metalizacijom

- uporabom specijalnih Celika

- katodnom zastitom

Zastita premazima obavlja se u svrhu sprje€avanja da kisik i vlaga dodu u dodir s

Celikom. Premazivanje se obi¢no vrSi bojanjem u dva sloja: osnovni premaz i zastitni
premaz.

Osnovni premaz neposredno §titi Celik, a potrebno je da bude izraden od tvari koje nisu
Stetne po ljudsko zdravlje. Zastitni sloj sluzi za zastitu osnovog premaza.

Prerano propadanje konstrukcije najéeSée nastaje usljed losih detalja u konstrukciji
(nepristupacna mijesta za bojenje, mijesta gdje se zadrzava voda, oStri bridovi gdje se ne
moZze nanijeti zahtjevana debljina premaza i sl.) koje treba nastojati izbjegavati.

Sistem zastite bojenjem sastoji se iz:

- Priprema povrsSine — trajnost premaza ovisi o prionjivosti boje za metalnu povrsinu, sto
ovisi o éisto¢i povrsine prije bojanja. Ciséenje se vrsi Setkama, pjeskarenjem, plamenikom
ili

kemijskim sredstvima.

- NanoSenje boje — bojenje se vrsi ¢etkom , valjkom ili prskanjem. Treba paziti na
ograni¢enja za pojedine boje. Broj slojeva premaza obi¢no se sastoji od dva a specifiéno od
Cetiri ili viSe slojeva. Novi premaz moze se vrSiti tek kad je prethodni potpuno suh. Debljini
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premaza potrebno je posvetiti posebnu paznju. Opcenito, deblji premaz povecava trajnost
zastite. Ukupna debljina suhih premaza treba se kretati izmedu 0,1-0,4 mm.

Dobro izvedeni premazi traju:

- do 30 godina u zatvorenoj prostoriji

- do 20 godina kod konstrukcija zasti¢enih od kiSe

- do 10 godina u prirodi

- 2-3 godine u zagadenom okoliSu

Zastita pocinCavanjem podrazumijeva vrste zastite koje se ostvaruju nanoSenjem
prevlake cinka i po toplom postupku. Mase i debljine prevlaka cinka za pojedine elemente
odreCene su prema Pravilniku o tehni¢kim mjerama i uvjetima za zastitu &eli¢nih
konstrukcija

od korozije i ne mogu biti manje od 500g/m2 elementa debljine 5 mm. Sve Celi¢ne
konstrukcije prethodno treba odmastiti, oCistiti razblazenom otopinom klorovodiéne kiseline
te isprati hladnom vodom. Neposredno prije pocin€avanja Celi€na konstrukcija se stavlja u
taljevinu ili otopinu za flusiranje.

Toplo pocin€avanje se izvodi stavljanjem tekuéine u rastopljeni cink. Cink mora biti
kvaliteta Zn 97,5 do Zn 99,5 prema HRN EN ISO 14713:2001. Prevlaka cinka dobivena
toplim postupkom mora biti homogena i mora prekrivati osnovicu. Prevlaka cinka mora
Cvrsto prianjati za Celi€nu povrsinu i ne smije se ljustiti niti pucati pri uporabi.

Prije montate potrebno je izvrsiti kontrolu prevlake cinka prema HRN C.A1. 558,

odnosno mase prevlake cinka prema HRN A6.021.

1.5. PROTUPOZARNA ZASTITA

Pri izvedbi osigurat e se provedba svih propisa o zastiti od pozara. Pristup i

intervencija vatrogasnog vozila omogucit ¢e se sa zapadne strane parcele. Zahtijevana
vatrootpornost elemeata €eli¢ne konstrukcije F30. Osiguranje vatrootpornosti osiguravamo
specijalnim ekspandiraju¢im premazima.
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2.NUMERICKI MODEL KONSTRUKCIJE

Numericki 3D render modela konstrukcije je izraden u Scia Engineer 2017.
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Slika 1: Izometrijski prikaz konstrukcije
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Slika 3: Pogled sjevernog procelja
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Slika 5: Pogled zapadnog procelja
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3.ANALIZA OPTERECENJA
3.1. STALNO OPTERECENJE

Stalno opterecenje uklju¢eno je kroz numeri¢ki model.

3.2. DODATNO STALNO OPTERECENJE

a) pozicija 700 - krov

Pod dodatnim stalnim opeterecenjem podrazumijevamo slojeve krovne konstrukcije.
Naravno, ovdje nije ukljuCena tezina ploce jer je ona ve¢ zadana u numerickom modelu.

Slojevi krovne konstrukciie | d (m) |y (kN/m) |d-y(kN/m*)
Instalacije 0,11
Paneli 0,25

Ukupno dodatno stalno opterecéenje: g700=0,36 KN/m2

Slika 6: Prikaz raspodjele dodatnog stalnog opterecenja-krov

b) pozicija 600

amfiteatar - tribina

Slojevi medukatne konstrukcije d(m) |y(kN/m) |d y(kN/m?)
Stolovi i stolice 0,4
Zavrsna obrada poda 0,02 8 0,16
Toplinska izolacija 0,04 3,0 0,12
Zvucna izolacija 0,02 4,0 0,08
Ortotropna ploca 0,04 78,5 3,14

Ukupno dodatno stalno opterecenje: g1oo= 3,9 KN/m?

Ana Latingi¢
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Slika 7: Prikaz raspodjele dodatnog stalnog optereéenja-kino

c) pozicija 500
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Ukupno dodatno stalno opterecenje: g1oo= 3,5 KN/m?
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Slika 8: Prikaz raspodjele dodatnog stalnog opterecenje-galerija

d) pozicija 400
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Slojevi medukatne konstrukcije d(m) |y(kN/m) |d-vy(kN/m?)

Zavrsna obrada poda - parket 0,02 8 0,16
Toplinska izolacija 0,04 3,0 0,12
Zvucna izolacija 0,02 4,0 0,08
Ortotropna ploca 0,04 78,5 3,14

Ukupno dodatno stalno optereéenje: g1oo= 3,5 KN/m?

Th% a2
T
‘tﬂﬂﬂﬂwﬂ

Slika 9: Prikaz raspodjele dodatnog stalnog optereéenja-restoran

e) pozicija 300

Slojevi medukatne konstrukcije d(m) |y(kN/m) |[d-y(kN/m?)

Zavrsna obrada poda - parket 0,02 8 0,16
Toplinska izolacija 0,04 3,0 0,12
Zvucna izolacija 0,02 4.0 0,08
Ortotropna ploca 0,04 78,5 3,14

Ukupno dodatno stalno opterecenje: g1oo= 3,5 KN/m?

Slika 10: Prikaz raspodjele dodatnog stalnog opterecenja -dvorana
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f) pozicija 200

Slojevi medukatne konstrukcije d(m) |y(kN/m) |d y(kN/m?)

Zavrsna obrada poda - parket 0,02 8 0,16
Toplinska izolacija 0,04 3,0 0,12
Zvucna izolacija 0,02 4.0 0,08
Ortotropna ploca 0,04 78,5 3,14

Ukupno dodatno stalno optereéenje: g1oo= 3,5 KN/m?
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Slika 11: Prikaz raspodjele dodatnog stalnog opterecenja —baletni prostor

g) pozicija 100

Slojevi medukatne konstrukcije d(m) |y(kN/m) |d y(kN/m?)

Zavrsna obrada poda - parket 0,02 8 0,16
Toplinska izolacija 0,04 3,0 0,12
Zvucna izolacija 0,02 4.0 0,08
Ortotropna ploca 0,04 78,5 3,14

Ukupno dodatno stalno opterecenje: g1oo= 3,5 KN/m?

Slika 12:

Prikaz raspodjele dodatnog stalnog opterecenja -Izlozbeni prostor
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g) amfiteatar - tribina

Slojevi medukatne konstrukcije d(m) |y(kN/m) |d y(kN/m?)
Stolovi i stolice 0,4
Zavrsna obrada poda 0,02 8 0,16
Toplinska izolacija 0,04 3,0 0,12
Zvucna izolacija 0,02 4.0 0,08
Ortotropna ploca 0,04 78,5 3,14

Ukupno dodatno stalno optereéenje: g1oo= 3,9 KN/m?

Slika 13: . Prikaz raspbdjele dodatnog stalﬁog opterecenja -amfiteatar

3.3. POKRETNO OPTERECENJE

a) pozicija 700 - krov

Za pokretno opterecCenje na krovu uzima se opterecCenje snijegomi vjetrom koje je obradeno
u zasebnim stavkama.

b) pozicija 600

- prostorije s nepomi¢nim sjedalima, kina, predavaonice, ¢ekaonice, koferencijske dvorane
- 4.0 KN/m?
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Prikaz raspodjele pokretnog opterecenja-kino

Slika 14:

C) pozicija 500

restorani i recepcije — 3.0 kN/m?

- uredi, prostorije sa stolovima, kavane

AN N1z AT
AR
i SN =
= INROMAEN
R ey
ar"zwwﬂﬁr‘r Vil
88'z - ' 5

Prikaz raspodjele pokretnog opterecenja-galerija

Slika 15:

d) pozicija 400

prostorije sa stolovima, kavane, restorani i recepcije — 3.0 kN/m?

- uredi

16
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Prikaz raspodjele pokretnog opterecenja-restoran

Slika 16:

e) pozicija 300

- prostorije s nepomi¢nim sjedalima, kina, predavaonice, ¢ekaonice, koferencijske dvorane

- 4.0 kN/m2

Prikaz raspodjele pokretnog opterecenja-dvorana

Slika 17:

pozicija 200

f)

Zbeni prostori, pristupi u javnim i drzavnim

izlo

- prostorije bez prepreka za kretanje ljudi

zgradama - 5.0 kN/m

17
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Prikaz raspodjele pokretnog opterecenja-amfiteatar

Slika 20:
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3.4. OPTERECENJE VJETROM

- pritisak vjetra na vanjske povrsine: We = gp(Ze)*Cpe [KN/mM?]
- pritisak vjetra na unutarnje povrsine: wi = qp(zi)*Cpi [KN/m?]
gdje je:

q,(z,;) - pritisak brzine vjetra pri udaru,

Z,, Z; -referentna visina za vanjski (unutarniji) pritisak

¢, C, -koeficijent pritiska za vanjski (unutarniji) vietar

- pozitivni — — |~ negativni -—
T POS e unutamjl tlak — Neg > s —y |~ Unulamjitiak o . neg
- - ——— - —-— —
— — — — — ——
. y L4 L4 bl 7 -t L4 7 L4 sl b
(a) (b)
Slika 21: Pritisak vjetra

Odredivanje pritiska brzine vjetra pri udaru

Osnovni pritisak vjetra q, odreduje se prema formuli:
Yo,

_ 72
94 =5V

2
- p -gustocéa zraka (usvaja se vrijednost iz propisa 1,25 kg/m?3)

-V, =Cyi, Couson “ Voo -OSNOVNA brzina vjetra

W, - fundamentalna vrijednost osnovne brzine vjetra (30m/s-ocitano iz karte za Sibenik)
¢;, =1,0 - faktor smjera vjetra

Couson = 1,0 - faktor doba godine

Vy = Cair " Conason Voo =1,0:1,0:30=30m/ s

=5 =2 30° <056k /'
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Karta osnovne brzine vjetra i

Tumaé znakova

—————— Crzame grencs
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Slika 22: Zemljovid podrucja opterecenja vjetrom

Srednja brzina vjetra iznad terena
=v,(2)=c.(z)-c,(z)-v, (m]s)

gdje je:

-¢,(z) -faktor hrapavosti terena

- ¢,(2) -faktor orografije

Faktor hrapavosti terena:

=c (2)=k, -ln(iJ(m/s) za 7, <757,

<y
gdje je:
- Z, - duljina hrapavosti
-k, - faktor terena ovisan o duljini hrapavosti
- Zmin - Minimalna visina hrapavosti

- Znay - Maksimalna visina hrapavosti (usvaja se vrijednost 200m)
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Faktor terena odreduje se:
0,07

k =0,19| <
Lo
gdje je:
%o - duljina hrapavosti za kategoriju terena 0 (prema tablici iznosi 0,003m)

Vrijednosti Z,i Z,;, za pojedinu kategoriju terena se ocitavaju iz slijedece tablice:

Kategorija terena [:";] Er"n“']'
0 More ili priobalna podrucja izloZzena otvorenom moru 0,003 1
| Jezera ili ravna i horizontalno poloZena podrucja sa zanemarivom vegetacijom i 0.01 1
bez prepreka -
Il Podrucja s niskom vegetacijom, npr. travom, i izoliranim preprekama (drvece, 0.05 2

zgrade) s razmakom najmanje 20 visina prepreke

1] Podrucja sa stalnim pokrovom od vegetacije ili zgrade ili podruéja s izoliranim

preprekama s razmakom najviSe 20 visina prepreke (npr. sela, predgrada, stalna 0,3 5
sSuma)
v Podrucja s najmanje 15 % povrSine pokrivene zgradama €ija prosjecna visina 10 10

premasuje 15 m '

Tablica 1:  Vrijednosti Zyi L, za pojedinu kategoriju terena

0,07
k =0,19 0,003 _ . 10(m/5)
0,003
¢ (z)=k -In [i](m /$)
<y
z,=0,003m
Zmin = lm

Visina objekta je 39,71 mpaje z =39,7lm a z,, uzimamo 200m.
Buduéi da je Im < z<200m, slijedi da se faktor hrapavosti rauna prema izrazu:
¢ (2)=k, -ln[i](m/s):0,19-ln(39’71j=1,8

Z 0,003

Srednja brzina vjetra iznad terena:
=v (2)=c.(2)-¢,(2)-v, =1,8-1,0-30=54(m/ )

Proracun intenziteta turbulencije I,(z)
k
=1 (z)= !

¢,(2)-In| =
%

gdje je:

Ana Latingi¢
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k, - faktor turbulencije (obiéno se uzima vrijednost 1,0 ukoliko nije drugagije definirano
Nacionalnim dodatkom)

L0

1.(1127) = %]
1,0-ln( ’ )

=0,11

0,003
Proracun pritiska za brzinu vjetra kod udara q,(z)
1
9,(z)=¢.@:4, =[1+7-1,(D)] -5 p-v,(2)
gdje je :
c,(z)- faktor izloZenosti 1 odnosi se na pritisak te ovisi o visini iznad terena z i kategoriji terena

(ocitava se iz karte)

c,(z)=3,7

q,(39,7)=c,(2)-q, =[1+7~Iv(39,71)]~%p~vi(39,71)
q,(39,71) = [1+7-0,11]-%1,25-542 107 =3,23 kN/m’

¢ 00 | / /|
m daEayanaasy 881
‘ f
90 ¢ f f 111
| wv/m [ n [1[fe
- BRIL SET 0 00 21 100 A AV ¢S YSEANY /00 R SRR A SV, 26000 i it
80 | 7 ] 717 I
| / / /‘ / /
70 t - 14 f 4 7
1 / / / [ /
‘ / / / / /
80— — - ~’/- 7»—-7_;___//./ _______
/ 4EE
S g amEmaseee pEEnE ——-*——/—*—-—7/*—— /———"/-—~-———-~—
1 / f / /
“ 4ZER laIRRRLERt L ERaRaRs Rt
| / / / ,/
30+ A bt t
20+ / // //fz/
: 7 74
10 +— 5 58 / ./,’_///
| T T et
r S —— e C.(Z
0.0 1.0 20 3.0 4.0 5.0
Slika 23: Graficki prikaz faktora izloZenosti

Odredivanje koeficijenta pritiska (c,.) na vanjske povrsine konstrukcije

-Za vertikalne zidove
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vjetar iz smjera x

tiocrt

-

x

e=bili 2h,
odabire se manja vrijednost
b: dimenzija okomito na vjetar

, . boéni pogled - -3
Slika 24: Definiranje podrucja vjetra za vertikalne zidove
boéni pogled za e<d bk coded e ea
.et r
vietar jetar
& d-a N L 4] . N
5 W5e 4 | o5 g5 J
st o 3 . ” S h
vijetar vjetar
E— B Cc —— B
Slika 25: Prikaz podrucja vjetra za vertikalne zidove - bocni pogledi
b=1743m=e 2h =2.39,71m=79,42 m
e=17,43m e/5=3,49m 4/5e=13,95m

d-e=2493-1743=75m

Ana Latingi¢
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Koeficijent vanjskog pritiska ¢, za vertikalne zidove

Podrucje A B Cc D E
h/d Cpe.10 Coat Cpa.10 Cpa1 Cpe.10 Cpet Cpe.10 Cpat Cpe.10 Cpet
25 -14 -17 -08 -1.1 -05 -07 +08 +10 -05 -0,7
1 -12 -14 -08 -1 -05 +08 +10 -05
<0,25 -1.2 -14 -08 -1.1 -05 +07 +1,0 -03 -05

NAPOMENA: Za pojedinacne zgrade na otvorenome terenu u podrucjima u zavjetrini mogu nastupiti i vece sile.

Meduvnjednosti se smiju lineamo interpolirati.

Za zgrade ¢iji je omjer hid > 5, ukupno opterecenje vietrom smije se temeljiti na odredbama iz totakaod 7.6 do 7.817.9.2.

Slika 26: Vrijednosti koeficijenta vanjskog pritiska za vertikalne zidove

Slika 27: Prikaz opterecenja vjtera smjer x
Podrucje A B C D E
q,(z )(KN/m®) 3,23 3,23 3,23 3,23 3,23
c,(z) 3,7 3,7 3,7 3,7 37
Cpe -1,26 -0,8 -0,5 +0,8 -0,5
w (kN/m?) -4,07 -2,58 -1,62 +2,58 -1,62

Tablica 2:  Izracunata vrijednost pritiska vjetra na vanjske povrsine zidova
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Odredivanje koeficijenta pritiska (c,.) na vanjske povrsSine konstrukcije

-Za vanjske povrsine krova

vjetar iz smjera x

" o
I -
¥
a4 =
L]
vistar = - G H "
¥ —
Bid F
a0
_p—~
e el J
Slika 28:
b=1743m=e
e=17,43m
e/4=4,36m

| e=bili 2h,
odabire se manja vrijednost
b: dimenzija okomito na vietar

Prikaz podrucja vjetra na ravni krov

2h=2.39,71m=79,42 m
e/2=8,72m
e/10=1,74m
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NAPOMENA 2 22 Irovove § LDOmenimn Za000ma, Smie 52 LPOUEtianGe INSamd MEroacid Bmedl o« 30°, 45° | o - 60°. 23 o> 50" smie s
LPOTESEINIT INEXT MO [ZTed WIEaN08T 23 o - 607 | VIRANOST 2 3vne KTOvove § 08T (TOmeni™ ) DSIIM.
NAPOMENA 3. U pOSUt |, 9o SU 330 | POZIVIe | RegITVe VIean0ss, U cozr 1) trecd & Let 00j¢ Vieanoes.
NAPOMENA & 23 Sy momijens Zasa, K0eRalent! vanjsiog Tk S 5 U TION 7 43 KOGt anjskog 5K 23 SvosTelne krovove: Smier viera 0™,
pocrutie F | G, OVSNO 0 nagite IZomiencg aoata
NABOMENA 5: Z32 53 Zac0jen) 202 K0SGjen | Varyskog 583 Gart 5 NSO FepOSciom At krvufe. Smedy vilednoed a1 | 13 kow
15 NAPOVENA 6: 22 manene sirane Cie & riontane Grercie e G0 <10 7403 1288 Wjedhosd 22 O6Te suhe. Z3 Gefric« Ve ity
Slika 29: Vrijednosti koeficijenta vanjskog pritiska z a podrucje ravnog krova
Podrucje F G H |
2
q,(z )(KN/m®) 3,23 3,23 3,23 3,23
c.(2) 3,7 3,7 3,7 3,7
e
Cpe -1,8 -1,2 -0,7 (+0,2);(-0,2)
w.(KN/m?) 5,81 3,88 2.26 (+0,65):(-0,65)

Tablica 3:

Izracunata vrijednost pritiska vjetra na vanjske povrsine krova
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Prikaz raspodjele opterecenja vjetra-krov

Slika 30:
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3.5. SNIJEG
Opterecenje snijegom na krovu:

s=p-C,-C s, [kKN/m’ |

t

- U, - koef. oblika za opterecenje snijegom
- 5, - karakteristiéna vrijednost optereéenja na tlu u (kN/m”)
- C, - koef. izlozenosti = C, =1,0

- C, - toplinski koef. = C, =10

Sibenik— (ogitana vrijednost iz karte) — sk = 0.5 kN/m?

Slika 31: Koeficijenti oblika opterecenja snijegom

Za krov nagiba & =0°, ogitana vrijednost je = ¢ =0,8
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... Republika Hrvatska .~
. Karta snjeZnih podru¢ja
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Slika 32: Karta snjeznih podrucja
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2.

4. podrucje -
gorska Hrvatska
[kN/m?]

1.25

1,50

1,75

2,00

2,50

3.00

3.50

4,00

450

5,00

5.50

6,00

7.00

8.00

9.00

10,00

11,00

Hrvatska
[KN/m?]

3. podrucje —
kontinentaina

1,00

25

1,50

1.75

2,00

25

2,50

275

3.00

3.50

4.00

4,50

2. podrucje —
zalede Dalmacije,
Primorja i Istre
[kN/m?]

0,75

075

0,75

1.00

125

1,50

2,00

50

3,00

4,00

5.00

6,00

7,00

8,00

9,00

10,00

11,00

12,00

[KN/m?]

1. podrucje -

priobalje i otoci

0.50

0

0.50

0.50

.50

0,50

0,50

0,50

1,00

2,00

3,00

4,00

5.00

6,00

Nadmorska
visina do
[m]

200

300

400

700

800

900

1 000

1100

1200

1300

1400

1500

1 600

1700

1800

Karakteristicne vrijednosti opterecenja snijegom

Slika 33:

za pojedina podrucja i nadmorske visine

4-C,-C -5, [KN/m’ ]

0.5-0.8-1.0-1.0= 0.4 [kN/m?]

S:

s .........‘ )
Y%

i

Prikaz raspodjele opterecenje snijegom-krov

Slika 34:
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2.4 TEMPERATURNO DJELOVANJE

L Ll

Republka Hreaiska
Karta napM8ih tampersturs zraka
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Slika 35:

Karta najvisih temperatura zraka
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Republka Hrvatska

Kata najnizin tamparatura ziska

™~

el An

|

s w1

v

"

Karta najnizih temperatura zraka

Slika 36:

NajviSa temperatura u hladu: Tmax= 42 °C

10 °C
Pretpostavlja se djelovanje jednolike temperature promjene u svim presjecima.

Pretpostavljena temperatura pri montazi konstrukcije T= 12 °C

Najniza temperatura u hladu: Tmin

=30 °C

1) Maksimalna pozitivna temperaturna promjena: Tmax = 42 °C- 12 °C

Prikaz raspodjele opterecenja pozitivne temperature-krov

Slika 37:
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-22°C

10 °C-12°C

2) Maksimalna negativna temperaturna promjena: Tmin

LIRS
%

AT
5

.t 02—
._M._.-.mm 2y

Prikaz raspodjele opterecenja negativne temperature-krov

Slika 38:
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4.DIMENZIONIRANJE
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4.1. DIMENZIONIRANJE AMFITEATRA-TRIBINA

41.1. ~ REZNE SILE- DONJA POJASNICA GLAVNOG RESETKASTOG
NOSACA
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4.1.2. DIMENZIONIRANJE- GORNJA POJASNICA GLAVNOG RESETKASTOG
NOSACA

EC-EN 1993 Steel check ULS

Limear calculation
Combination: GSkE
Coordinate systemn: Principal
Extremne 10: Member
Selection: B4731

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

| Member B4731 | 0,000 / 10,450 m | CFRHS200X200X10 (5355 GSN6 (042 - |

Mote: EN 1993-1-3 article 1.1(3) specifies thal this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination key
GSNE S 1.35%viastita tedina + 1.50"pokretng +
1.35*dodatno stalno + 1.50%vjetar smjer x

Partial safety factors

yrao for resistance of oross-sections | 1,00
ey for resistance to instability 1,00
iz for resistance of net sections 1,25
Yield strength fy 3550 MPa
Ultimate strength f, | 490,0 MPa
Fabrication Cold formed

wISECTION CHECK::...
The critical check is on position 0,000 m

Internal forces Calculated  Unit

M -114,40 [T
Yys LW kN
W rd 55,08 kN
T 0,12 kM
i -64,76 kM
e 2 6,07 khm

Classification for cross-section design
Classification according bo EN 1993-1-1 articl 5.5.2
Classilication of Internal and Outstand parls according o EN 1993-1-1 Table 5.2 Sheet 18 2

Class 1~ -clu,ss':‘i_ Class

s _ !
[mm] [mm] [k ) I i Timit Lirmit
[-1 [-]

1|1 170 1,727e+05 |1,484e+05 |0,86 1,00 (17,00 (2278 2766 | 32,50

3 |1 170 10 1,31%e=05 | -1,373e+05 [-0.97 051 |1r00 | 57,07 65493 91,37 1
5 [1 170 |10 -1412e+05 | -1,169e+05

7 1 w0 |10 -1,002e+05 | 1,599+05 |-0,63 0,61 (17,00 43,20 (5081 |7L,21 |1

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classilied as Class 1

Compression check
According to EM 1993-1-1 article 6.2.4 and formula {6.%)

A 7,.2570e-03 | m?
Me 576,24 kN
Unity check | 0,09 =

Bending moment check for M,
Aceording to EN 1993-1-1 arlicle 5.2.5 and formula (6.12),(6.13)

Wiy 5,0808e-04 | m?
el 180,37 kNm
Unity check | 0,36 =

Bending moment check for M.
Aecording te EN 1993-1-1 article 6.2.5 and farmula (6.12),06.13)

Wiz 5,0808e-04 | m?
Mgtz Ra 180,37 kNm
Unity check | 0,03 -

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

f 1,20 |
Ay 3628503 |m? |
| Wty et 743,09 kN

| Unity check | 0,00 .
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Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

n 1,20

Ay 3.628%-03 |m?

Wz 743,69 kN

Uniiy check | 0,07

Torsion check

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

Ted 02  |MPa

Th 2050 |MPa

Unity check | 0,00 |-

Mote: The unity check for torsion & kwer than the limit value of 0,05. Therefore torsion & consldered as
insignificant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 arficle 6,2.9.1 and formula (6.41)

Muyma | 180,37 | khm
a 156
Muzrd  |[180,37 | kNm
H 166

Unity check (6.41) = 0,18 + 0,00 = 0,19 -

Mote: Since the shear forces are less than half the plastic shear resiktances their effect on the moment
resistances & neglected,

Decision tables for combined section check

Axial force e Present

Shear force Vyed Mot significant
Shear force Vaes Rlat slanificant
Torsional moment Teg Plat significant
Bending moment M, e Presont
Bending mament My Present
Significant shear force without corresponding bending | Mo

mament 3

\Wiarping data Mot present or negligible |
(Checkinpits | " || L) [V [ [ ] [V
Classification & supported es
Section classification Class 1
Elastic werilication is set by the user M
Plastic shear formula ls available s
Combined bending and axial force formala is available Yes
Combined bending and axial force check can be caloulated | Yes

According to EN 1003-1-1 article £.2.9.1 and formula {6.41)

The member satisfies the section check.

wSTABILITY CHECK::...

Classification for member buckling design

Decsive position for stability classification: 0,000 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Ouistand parts acconding to EM 1993-1-1 Table 5.2 Sheet 1 & 2

[0 o2 L' a Class 2 Class 3 Class
[mm] [kN/mZ] [kM/m?] Limit
[ [-] =
1 1|1 170 10 1,727e+05 |1 484e4+05 086 1,00 1700 23,78 27 5 32,50 1
3 |1 170 10 1,317e+05  |-1,273e+05 | -0,97 0,51 | 1700 | 57,07 65,93 97,37 1
5 |1 170 10 -1413%e4+05  [-1, 169405
PN | 170 10 -1,002e+03  |[1,58%e+05  [-063 0,61 1700 |43,20 30,21 71,21 1

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classilied as Class 1
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Flexural Buckling check

According to EN 1993-1-1 article 6,3.1.1 and formula (646}
Buckling parameters yy

Iz

Sway Ty Swiy N -Sway

| System length L ' 6,067 10,450 m
 Buckling factor k 0,00 Q00

 Buckling length Ler 0,000 0,000 i}
Critical Euler load M. | BE10818901911,93 [ 8310818201011,9% (kN
Slenderness | 0,00 00

Buckling parameters yy z

Relative slendemess Aw | 0,00 0,00

Limit slencerness hags 020 | 0,20 [ |

Mote: (e siendermess or compression force |s such that Fesura’ Buckiing effects may be onored
acconding to EN 1993-1-1 articke 6.3.1.2(4).

Torsionai(-Fiexural} Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula {6.46)

MNote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Fleural)  Buckling,
Lateral Torsional Buckling check

According to EN 1993-1-1 article 5.3.2.1

MNote: The cross-section concemns an RHS section with "h /B < 10 7 A,

This section is thus not susceptible to Lateral Torsicnal Buckling,

LTE additional paramete

Minirmal z coordinate 2y -1 man
Maximal 7 coordinate Zme | 100 mim
Relative shendemess g | 0,00

End moment ratio g 0,05

Equivalent point load F 33,23 kM
Equivalent line load g 6,36 kMjm
Difference with M 579,04 ki
Difference with F 327 45 kMm
Difference with g 397,15 kMm
Resulting load type point load F

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

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 7,257 0e-03 m?
Plastic saction modulus Wy, 5,08082-04 m?
Plastic section modulus Wy, 5,0808e-04 m?
Design_ compression force Ned 114,40 kM
Design bending moment {maximum) Myza | -64,76 kMm
Desian bending moment {maximum) Moed | -6,07 kMm
 Characteristic compression resistance Mae | 2576,24 kN
Characteristic_moment reslstance Mys 1037 [kNm |
Characteristic moment resistance Mgy 180,37 kN
Reduction factor gy 1,00

Restuction factor g, 1,00 e |
Reduction factor gt 1,00

Interaction factor by 0,98

Interaction factor ky 0,59

Interaction factor ke, 0,59

Interaction factor ke 0,98

Maximum moment My e 5 derived from beam B4731 position 0,000 m.
Maximum moment M ed is derived from beam B4731 position 0,000 m.

Ana Latingi¢

38



SVEUCILISTE U SPLITU,
PA g e Gassevarsra, DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

Interaction method 1 parametars

Critical Euler load My H810818001911,93 kM
Critical Euler load e HH10815901911,93 kil
Elastic critical load Mt 487962,19 [
Plastic section modulus W, 5,0808e-04 m
Elastic section modidis W, 4,2511e-0M4 [
Plastic section modulus W, 5,0808e-04 m
Elastic section modulus W 4,2511e-04 m?
Second moment of area Iy 4,2511e-05 m?
Second moment of area L 4,251 1e-05% mt
Torsional constant L 7071705 m?
Method for equivalent moment factor Cey p | Table A2 Line 2 (General)

Design bending moment (maximum) Mg | -84,76 kMm
Maximum relative deflection & =147 mam
Equivalent moment factor Coye 1,00

Method for equivalent moment Tactor Cep | Table A2 Line 2 {General)
Design bending moment (maximum) Meea | -5,07 kRlm
Maximum relative deflection 8y 2.7 mm
Equivalent moment factor Creo 1,00

Factor py 1,00

Factor |: 1,00

Factor & 9,66

| Factor ayr 0,00

Critical_ moment for uniform bending Men | 214768 kMm
 Relative siendemess Ao 0,29 i
Limit_relaiive_shendermess dmiom 0,27

| Equivaient moment facior Cor i00

Foubvalens maoment factor Cow 1,00 E i
Equivalent moment factor Crar 1,00

Interaction method 1 parameters

Factor byr 0,00
Fagtor iy 0,00
Factor dit ﬂ,.m &
Factor e 000
| Factar ey _ 1.20
Factor w; 1,20
Factar ng 0,04
Maximum relative slendermess ho s 0,00
Factor Cyy 1,02
Factor Cp 1,02
Factor Cx 1,02
Factor Cy 1,02

Unity check (6.61) = 0,04 + 0,35 + 0,02 = 0,42 -
Unity check (6.62) = 0,04 + 0,21 + 0,03 = 0,29 -

The member satislies the stability check,
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REZNE SILE-DONJA POJASNICA GLAVNOG RESETKASTOG NOSACA

4.1.3.
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§ 124,29 kN -40,83 kN

10,25 kN
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41.4.  DIMENZIONIRANJE-DONJA POJASNICA GLAVNOG RESETKASTOG
NOSACA

EC-EN 1993 Steel check ULS

Limear calculation
Cormbination: GSkE
Coordinate systermn: Principal
Extreme 10 Member
Selection: B4730

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

[Member B4730 |6,967 / 10,450 m |CFRHS200X200X10 |S 355 |[GSN6 |0,22 -

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is execubted instead of the EN 1993-1-3 code check.

Combination ke
GSMe f 1.35%lastita tedina + 1.50%pokretne +
1.35*dodatno stalno + 1.50*vjetar smjer x

Partial safety factors
| yrao fior resistance of cross-sections | 1,00
Ly for resistance o instability (100 |
|yrz for resistance of net sections | 1,25 |
| Yield strength f, | 3550 |MPa_|
| Uitirmate strength f, | 490,0 | MPa
| Fabrication | Cold formed

Ana Lating€i¢ 41



SVEUCILISTE U SPLITU,
PA g e Gassevarsra, DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

«SECTION CHECK::...
The critical check is on position 6,967 m

Internal forces Calculated  Unit

MEa 120,84 kN
Wy 0,19 kN
Ward 7,78 kM
Ti 0,02 khm
] 38,86 kNm
Me,gs -0,86 kNm

Ciassification for cross-section design
Classification according o EN 1993-1-1 articly 5.5.2
Classilication of Internal and Outstend parls acoerding to EM 1993-1-1 Table 5.2 Sheet 182

Id — Type 'c = g1 | Aot || e ks a ot hass s5 I Class|3 | Class
— 7 [mm] [mm] [kNfm?]  TeNimT 1 T [T it T Lmit

1 ]I 170 10 -1,018e+05 |-1,052e-+05

3 |1 ] 1] -Shile+0d |59149e+04  |-163 038 |1500 | 7699 BE,5 169,40 |1

5 |1 7o |10 6,8482+04 | 7,193e+04  |0,95 1,00 17,00 |2278 2766 |3L44 |1

7 |1 70 |10 6,2000+04 | -0,245a+04 |-147 0,41 |17,00 |72,28 |6332 150,80 |1

Mobe: The Classification limits have been set according to Semi-Comp-.
The cross-section is classified as Class 1

Tension check

According o EN 1993-1-1 article 6.2.3 and formula {6.5)
A 7,2570e-03 | |m?

| Npira 2576,24 KN

Mu,pd 2560,27 kM

Mt pd 2560,27 kN

Unity check | 0,05 =

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiy 5. 0808e-04 | m?
Mgty 180,37 KHm
Unity check | 0,22 -

Bending moment check for M.
According to EN 1993-1-1 article 6,2.5 and formula (8.12),(6.13)

Wl 5.0808e-04 | m?
Mol pd 180,37 kNm

Unity check | 0,00 =

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

i 130

Ay 3,6285-03 | m?
(Wolyse 743,60 ]
Unity check [ 3,00 =
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Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

n 1,20

Ay 3,628%-03 |m?

Wiz 743,69 [

Unity check | 0,01

Torsion check

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

e 00  |MPa

Tr 2050 | MPa

Unity check |000 |-

Mote: The unity check for torsion & lwer than the limit value of 0,05. Therefore torsion & consldered as
ingignilicant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6,2.9.1 and formula (6.41)

Muysa [ 160,37 |kNm

0 166

Muzpd | 180,37 | kNm
1,66

Unity check {6.41) = 0,08 + 0,00 = 0,08 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances & neglected,

Decision tables for combined section check

Aol force Med Present

shear force Vyed hlat significant
Shear force Ve s Mot slgnificant
Torsional moment Ted Blot significant
Bending moment M, e Fresent
Bending moment M;es Present
Significant shear force without corresponding bending | Mo

marment il

| Warping data Mot present or negligible |
Classification i supported Va5
Seclion classification Clazs 1
Elastic werilication is set by the user N

Plastic shear formula |5 available bz
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be calculated | Yes

Acoording to EM 1993-1-1 article £,2.9.1 and formula (6.41)

The member satisfies the section check.

i STABILITY CHECK::...

Classification for member buckling design

Decisive position for stability classification; 6,967 m

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

oy L] s 0 Class 2
[mm] [kM/m2]  [kN/m?] Liimit

Class 3
Limit

[-]

[-]

1 |1 10 10 -1018e+05 | -1,052e+05

3 |I 170 10 963 le+04 | 5914e+04  |-1,63 038 17,00 | 76,99 BB7S 16920 |1
5 |1 170 10 6,848 +04 |7, 193e+04 0,95 100 |1700 |33.78 766 344 1
T _|I 170 10 6,299e+04 | -9,245+04 |-147 041 1700 |72,28 B3 32 15080 |1

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section i classified as Class 1

Lateral Torsional Buckling check

According to EM 1993-1-1 article 6.3.2.1

Mote: The cross-section concemns an RHS. sectlon with "h /b < 10/ k',
This section is thus not susceptible to Lateral Torsional Buckling.

LTE additional paramete -

Minimai 2 coordinate Zess | |-100 m
Maxirnal z coordinate 2inee | 100 mim
Redative slandemess Aw: 1,19
End mament ratio g 0,27
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LTE additional parameters

| Equivalent point load F 21,02 [
Equivalent line |oad q 4,02 kMfm |
Difference with M 393,59 kflm
Lifference with F I3 kMm

| Difference with q 168,21 KNm__
Resulting Inad type point load F

The member satislies the stability check,

4.1.5. REZNE SILE-ISPUNA GLAVNOG RESETKASTOG NOSACA

4.1.6. DIMENZIONIRANJE- ISPUNA GLAVNOG RESETKASTOG NOSACA

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

[Member B4166 | 0,950 f 0,950 m | CFRH5110%X110X4 |5 355 |GSNG6 | 0,85 - |

Mote: EN 1993-1-3 article 1.1({3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check & execubed instead of the EN 1993-1-3 code check,

Combination key
|G‘3HEI 1.35*vlastita tefina + 1.50*pokretno +
1.35%dodatno stalng + 1.50%vjetar smjer x

yra for resistance of cross-sections | 1,00
[y for resistance to instability 1,00
| yraz fior resistance of net sections 1,25

Yield strength Iy 3550 MPa
| Ultimate strength f, | 490,0 MPa
| Fakrication Cold formed
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- 2SECTION CHECK::...
The critical check ks on position 0,950 m

Internal forces Calculated Unit

MEd -367 kN
v, 231,85 KN
¥, -2,56 [1]
Ty 0,82 kNm
M -1,20 Km
Myes 18,78 KNm

Classification for cross-section design
Classilication according to EN 1993-1-1 article 5.5.2

a2 SR EE [ass ] T Class 3 Class

[kN/m2]  [kN/m2] [-] [-] [-]

-4 53%e+05 | 53.3%e+05  |-0,86 054 24,50 | 52,60 61,15 &7,63

1 |1 98 4 1
3T |1 o8 4 3,641e+05 | 3,258e+05  |0,89 100 24,50 (22,78 27,66 |32,08 |2
5 |1 o8 4 2,083e+05 |-3,053e+05 |-1,1% 0,47 |#4,50 (62,21 |7172 | 11360 |1
71 95 4 -3,506e+05 | -3,213e+05

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

Compression check
Accarding to EN 19%3-1-1 article 6.2.4 and formula (6.9)

A 16550e-03 | m?
Mg 587,52 kN
Unity check | 0,01 -

Bending moment check for M,
According to EN 1993-1-1 artlcle 6.2.5 and formula {(6.12),(5.13)

Miely B,5210e-05 | m’
| Mgt i 23,15 L
Unity check | 0,05 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

[ Wis G5210e-05 | m?
112, e 23,15 kMm
lnity rhack | 0AS :

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

n 1,20

[Aw B,2750e-04 | m?
| Wplyma 169,60 kM
Unigy check | 0,24 &
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Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

n_c 1,20

Ay 8,2750e-04  |m?

| ¥oizFa 16,60 kN

Unity check | 002

Torsion check

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

Tl i  |MPa

Tha 2050 | MPa

Unity check | 0,04 £

Mote: The unity check for torsion & kower than the limit value of 0,05, Therefore torsion & considered as
ingignificant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6,2.9.1 and formula (6.41)

Muyza | 23,15 | khm
a 1,66
Muzpd | 23,15 |[kNm
i 1,66

Unity check {6.41} = 0,01 + 0,77 = 0,78 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances & neglected,

The member satisfies the section check.

i STABILITY CHECK::..

Classification for member buckling design

Decisive position for stability classification: 0,950 m

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 4 aq = Li ]

[mm] [mm] [kN/m?]  [kN/m?] [

54 1 |-2,539%+05 | 3,398e+05 0,86 0,53 24,50 |5360 61,15 | 81,62

1|1 1

3 [T [ 1 [3,641e+05 13 2%e405 089 1,00 |34,50 |2e08 (2366|3200 (2
5 [T [ 4 [2,083=+05 | -3,359e+05 -112 047 [2450 [62,31 | (7173 [113&D | |1 |
7 1 98 4 [-3,5%6e+05 [-3,213e+05 |

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

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (646}

Buckling parameters  yy Iz

Sway Lypae sy OISRy
System length L 0,550 0,950 m
Buckling factor k 1,45 0,5

Biickling bength Lo 1,374 0848 i
Critical Euler load M. 335834 BB 2T kN
Slenderness & 1,96 19,73

Relative slendemess A 0,42 0,26

Limit slenderness hwg 0,20 0.0

Mote: The slendemess or compression force is such that Fexural Buckling effects may be ignored
according to EN 1993-1-1 articke 6.3,1.2(4),

Torskonal{-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula {5.46)

Mote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling,
Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Mote: The cross-section concerns an RHS section with "h / b < 10 [ A"

This sectlon s thus not susceptible to Lateral Torsienal Buckling,

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

Bending and axial compression check parameters

Interaction rmethod o alternative method 1
Cross-section ares & 1,6550e-03 m3
Plastic section modulus W 6,32 10e-05 m?
Mastic_saction modulus W, 6,52 1Ne-05 mi |
Design_compression force Ned 3h6¢ kN
Design bending moment {maximum) My | 1,23 kNm
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Bending and axial compression check parameters

| Design_bending moment (maximum) M.eq | 1978 kNm
|Characteristic compression resbtance Nex | 587,52 kN
Characteristic moment resistance My = 23,15 = kNm
LCharacterstk: moment resistance Mq g 23,15 kHm
| Resduction factor iy 1,00 |
Reduction factor x. 1.00

Reduction factor yur 1,00

Interaction factor ke 0,59

Interaction factor ke 0,46

Interaction factor ke 0,35

Interaction factor kz 0,76

Maximum moment My is derved from beam B4166 position 0,000 m.
Maximum moment M:ed is derived from beam B4166 position 0,950 m,

Interaction method 1 parameters

Critical Euler load Mery 335834 kM
Critical Euler load M. 8a13,27 khl
Elastic critical load Ny 109610, 26 kM
Plastic section modulus W, f,5210e-05 m#
Elastic section modulus Wy 5,562 0e-05 m?
Plastic section modulus Wy, 6,5210e-05 m*
Elastic section modulus Wez 5,5620e-05 m?
Second moment of area T 3,05%4e-06 m*
Second moment of area L 3,0594e-06 m*
Torslonal constant & 4.B647e-06 m#
Method for equivalent moment factor C=a | Table A2 Line 1 (Linear)

Ratie of end moments y, -0,97

Equivalent moment factor Cayo 0,59

Method for equivalent moment factor Cezp | Table A2 Line 1 {Linear)

Ratio of end moments we 0,15

Ejuivalent momenl [aor Cren 0,76

Factor py 1,00

Factor |i; 1,00

Factor g 10,00

Factor aur 0,00

| Critical moment fior uniform bending Men | 168738 kMm
| Relative siendermness Ao 0,12

Limit relative slendermess Amiism 0,32

Equivalent moment factor Cuy 0,59

Equivaient moment factor Cm 0,76

| Equivalent_moment factor Crr 1,00

Factor by 0,00

Factor cyy 000

Factor dir 0,00

Factor e 0,00

Factor wy 1,17

Factor w: 1,17

Factor np 001

Maximum relative slendermess Al mas 0,42

Factor Gy 1,00

Factor C 1,00

Factor Cy 1,00

Factor Cg 1,00

Unity check {6.61) = 0,01 + 0,03 + 0,39 = 0,43 -
Unity check {6.62) = 0,01 + 0,02 + 0,65 = 0,67 -

The member satislies the stability check.
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4.1.8. DIMENZIONIRANJE-GORNJA POJASNICA SEKUNDARNOG
RESETKASTOG NOSACA

EC-EN 1993 Steel check ULS

Linear calculation
Combination: GShE
Coordinate system: Principal
Extreme 10: Member
Selection; B4203

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

|Member B4203 | 7,566 / 9,457 m | CFRHS160X160X6 |5 355 |GSNG |0,25- |

Mote: EM 1993-1-3 article 1.1(3) specifies that this part does net apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination key
GSNE [/ 1,35 vIestita tefina + 1.50"pokretne +
1.35*dodatno stalno + 1.50*vjetar smjer x

yrag for resistance of cross-sections | 1,00
ez for resistance to instability 1,00
yraz for resistance of net sections 1,25
Yield strength 3550 MPa
Ultirate strength fu | 990,0 MPa
Fabrication Cold formed

SECTION CHECK::...
The critical check is on position 7,566 m

Internal forces Calculated  Unit

MEs -1548 kM
Wy -16.38 kN
[ -2,03 kN
Ti -14,83 kMm
gl 1,73 kNm
[z, B 15,58 kNm

Ciassification for cross-section design
Classification according bo EN 1993-1-1 arficl: 5.5.2
Clazssification of Internal and Outstand parts according Lo EN 1993-1-1 Table 5.2 Sheet 18 2

I Type 'c— t o T | v '\ ks @ el s 1 2 —Class|3 | Class
Sl [mm] [mm] [kNfmZ [ENGwT 1 =1 1 1T ik ' ":l;ﬂt_ -

1 |1 142 [ -8,387e+04 |7.356e+04  [-1,14 0,47 |F367 |632,69 73,26 11528 |1

3 |1 142 [:) 8,095e+04 | 9 H38e+04 082 100 |236eS (dETE 276 33,94 2

5 |1 142 [ 9,2d46e+04 | -6,49%6e+04 |-0,70 0,50 2367 | 4596 53,05 75,56 1

7 |1 142 [ -7,235%+04 | -8,978e+04

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

Compression check
According to EN 1993-1-1 article 5.2.4 and formula {6.9)

A 3,6030e-03 | m?
Me rd 1279,07 kN
Unity check | 0,01 =

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wil 2,0624e-04 | m?
Mty 7522 kNm
Unity check | 0,02 =

Bending moment check for M,
According to EN 1993-1-1 artiche 6,2.5 and formula (6.12),(6.13)

[Wpiz 20624e-04 | m?
M1, Ra 73,22 kHm
Unity check 0,21 s

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

n 1,20
A, 1,80152.03 | m?
Wl 2 36%,23 kN
|Unity chack | | 0,04 -
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Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

L 1,20

Py LB015e-03 | m?

| Yolzd 369,23 kN

Linity check | 0,03

Torsion check

Aecording bo EN 1993-1-1 artiche 6.2.7 and formula (6.23)
Fibre i

| Ted 52,1 |MPa

Th 2050 |MPa

Unity check | 0,25 |-

Combined Shear and Torsion check for W, and Tyed
According to EN 1983-1-1 article 6.2.6 & 6.2.7 and formula (5.25),(6.28)

(Wil 275,38 KN
Unity check | 0,06 -

Combined Shear and Torslon check for W and Ties
According to EN 1993-1-1 article 6.2.6 & 6.2.7 and formula (6,25),(6.28)

Vel72 R 27538 kN
Unity check | 0,01

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Mugzz 73,22 |kNm

a 1,66
Muzpd | 73,22 |kNm
1,66

Unity check {6.41) = 0,00 + 0,08 = 0,08 -

Mote: Since the shear forces are less than hall the plastic shear resistances their effect on the moment
reslstances & nealected,

Decision tables for combined section check

Force pracance

Auial foite Meg Present

Shear force Wy ed Mot significant
Shear force Waes Mot significant
Towsional moment Teg Prasani
Bending moment My ed Present
Bending moment My es Present
Significant shear force without corresponding bending | Mo

moment

Torsional mament without shear force Mo

Warping data Mot present or negliaible
Classification & supported Yes
Section classification Class 2
Elastlc verification Is set by the user Ne
Plastlc shear formula |s avallabhe Yes
Combined shear and torsion formula is available Yes
Combined shear and torsion check can be caloulated Yes
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be cakoulated | Yes

According to EN 1993-1-1 artick 6.2.9.1 and formula (6.41)

The member satisfies the section check.
o ISTABILITY CHECK::...

Classification for member buckling design

Docisive position for stability classification: 3,783 m

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 8 2

02 o Clazs 3 (Class

[mm] [mm] [kN/m*] [kM/ m2] i Limit
[=]

oy

11 ) -1,130e405 | 539%e+04 -2 07 0,33 [2367 90,05 10381 | 333,39
EXEE 142 |6 G,264a+04 | 1,066e405  |0,59 1,00 | 23,67 (2278 [3766 356,06 |2
5 |1 142 3]  1,015e+05 | -6 46e4+04 1-064 061 2367 |43137 51,10 T1LA7 1
7 T 142 b [-7,332%e+04 [-1,171e+05
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Mote: The Classification limits have been set according to Semi-Comp=.
The cross-section is classified as Class 2

Flexural Buckling check
According to EN 1993-1-1 erticle 6,311 and formula (646}

Bucklihg paramete Yy¥ \_IZ |

Sy Ty sway na-swE
System length L 0,946 1,891 m
Buckling factor k 1,86 [ ]

Buckling length Lo 1,760 1489 M
Critical Euler load Mer 940447 1313921 kN
Sleimderiess b 28,18 23,84

Relative slendemess hw | 0,37 0,31

Limit slenderness s 020 0,20

Mote: The slendemess or corpression force |s such that Flexural Buckling effects may be ignored
according to EN 1993-1-1 articdle 6.3.1.2(4).

Torskonal{-Flexural) Buckling check

According to EM 1993-1-1 article 6.3.1.1 and formula {(5.46)

Mote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling,
Lateral Torslonal Buckling check

According to EN 1993-1-1 article 6.3.2.1

Mote: The cross-section concems an RHS section with "h /b < 107 ",
This section is thus not susceptible to Lateral Torsienal Buckling.

LTE additional parameter:

Minimal 2 coordinate 2. | -80 mim
Maximal 7 coordinate e, |80 L}
Relative slendemess Ae:  |0.31

End moment ratio 0,23

Equivalent point load F -1,6% kR
Equivalent line Ioad g 1,79 kh/m
Difference with M 1,52 kMm
Difference with F 0,22 kMm
Difference with g 048 kMm
Resulting load type point load F

Beading ani axlal compression check
Arccording to EN 1993-1-1 article &.3.3 and formula {6.61)/6.62)

Bending and axial compression check|parimeters |

Interaction method aternatve method 1
Cross-section area A 3,6030e-03 m:
Plastic section modulus Wy 2,0624a-04 m?
Plastic section modules Wy 2,06 e-04 m?
Desighn_compression force Med 1548 kM
Design_bending moment (maximum} Myza | 1,73 kMm
Dasign_ bending moment {maximum) Maed | 1558 kNm
Characteristic compression resistance Nex | 1279,07 kN
Characteristie moment resistance M, s 7322 kM
Characteristic moment resistance Mg ai 73,22 kMNm
Reduction factor ¥, 1,00

Reduction factor 1,00

Reduction factor 7 1,00

Interaction factor ky, 1,00

Interaction factor Ky 0,60

Interaction factor ke 0,60

Interaction factor kg 1,00

Maximuny moment My e & derived from beam B4203 position 7,556 m.
Maximii moment Meed is derived from beam B4203 position 7,566 i,

Interaction method 1 parameters

Critical Euler load Mey 9404, 47 [T
Critical Euler load M. 1313921 ki
Elastic critical load Mot 23568089 ki
Plastlc section modulus W, 2,062490-04 e
Elastic section modulus We; 1756904 m?
Plastic section modulus Wp.. 2,0624e-04 m
Elastic section modulus Wz 1,7569e-04 m?
Second moment of area Iy 1,4055e-05 m?
Second moment of area L. 1,4055-05% m
Torsional constant k 2,2389¢-05 m?

| Method for equivalent moment factor C., 0 | Table A2 Line 2 (General)

Besion bending moment [maxdmum) Myza | 153 khm
Maximum relative deflection & 00 b mm
Equivalent moment factor Coy o 1,00

|Method for eguivalent moment factor C=p | Table 4.2 Line 2 [(General)
Design_bending moment {maximum) M e 1558 kim |
Maximum relative deflection &, -0,4 mm |
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Interaction method 1 parameters

 Equivalent moment factor Creo 100

Factor 1, 1,00

Factor 1,00 i
Factor & 2,38

| Factor sy _ 0,00 e
Critical moment for uniform bending Me.o | 3869,34 kiim
Redative slendemess Ao 0,14

Lirnit relative slenderiess Amiosm 0,35

Equivalent moment factor Coy 1,00

Equivalent moment. factor Cos 1,00

Equivalent moment factor Crr 1,00

Factor byy 0,00

Factor cur 0,00

Factor dir 0,00

Factor & 0,00

Factor w, 1,17

Factor wi L1f

Factor ng 0,01

Maximum relative slendermess A sss 037

| Factor Cyy 1,00

Factor Cye 1,00

Factor Cpp 1,00

Factor Cz 1,00

Unily check (6.61) = 0,01 + 0,02 + 0,13 = 0,16 -
Unity check {B.63) = 0,01 + 0,01 + 0,21 = 0,24 -

The member satisfies the stabdlity check.

4.1.9. REZNE SILE-DONJA POJASNICA SEKUNDARNOG RESETKASTOG
NOSACA
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4.1.10. DIMENZIONIRANJE-DONJA POJASNICA SEKUNDARNOG
RESETKASTOG NOSACA

EC-EN 1993 Steel check ULS

Limear calculation
Combination: GSke
Coordinate systerm: Principal
Extrerne 10: Member
Selection: B4202

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

Mote: EM 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination ke
[GENG [ 1.35%lastita tedina + 1.50%pokretne +
| 1.25"dodatno staino + 1.50%jetar smjerx

| yrao for resistance of cross-sections | 1,00
[yras for resistance to instabiity 1,00
|ypz foF resistaice of net sections | 1,25

| Yield strength f, 355,0 [MEa
|Ultimate strength f, |430,0 | MPa

| Fabrication Cold formed |
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w:i3BECTION CHECK::...
The critical check is on position 5,674 m

Intemmal forces Calculated  Unit

NEa 5839 kM
Wy -36,82 kN
o pd 4,03 kN
Ti 5,61 kHm
M 3,54 kNm
Me.es 22,85 KNm

Ciascification for cross-section design
Classification according o EN 1993-1-1 articls 5.5.2
Clazsilication of Internal and Outstand parts according Lo EN 1993-1-1 Table 5.2 Sheet 18 2

B - il " - R e b k=7 a cft ; Class 3 | Class
[mm] [mm] [kN/m?] TeWim?T 1 T [ T it CLmit
[-]
i |1 142 é -1,511e+05 |7.088e+04 |-180 035 [2367 |8468 o7 62 D56 |1
3 |1 142 6 9115804 |1 26%+05 0,72 1,00 23,67 |3278 2F Bh 34,27 i
5 |I 142 [ 1,187e+05 | -1,123e-+05 |-0,95 051 (2367 |5615 64,595 95,25 1
7 | 142 & -1, 236e+05 | -1,593e+0%

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classilied as Class

Tension check

Aecording to EN 1993-1-1 artiche 6.2.3 and formula (6.5}
A 36030603 | m?

| Mpipa 1279,07 kN

b 1271,14 kH

() 1271,14 kN

Unity check | 0,05 2

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13}

Weiy 2,0624e-04 | m?
| Mpiypd 73,22 kNm
Unity check | 0,05 =

Bending moment check for M.
According to EN 1993-1-1 article 6,2.5 and formula (6.12),(6.13)

Wple 20624e-04 | m?
Mz pd 73,22 kNm
Unity check | 0,31 -

Shear check for ¥y
According to EN 1993-1-1 article 6,26 and formula (6.17)

n Lt

Ay 1,8015%:-03 |[m?
(Woig zen 360,23 kN
Unity check | 0,10 =
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Shear check for ¥;
According to EN 1993-1-1 article 6.2.6 and formula {(6.17)

n ¢ 1,20
Py LB015e-03 | m?
 Yoizrd 368,23 kN
| Uniiy chack | 0,01
Torsion check
According o EN 1993-1-1 article 6.2.7 and formula {6.23)
Fibre 1
TEd 19,7 |MPa
Thd 2050 |MPa
Unity check | 0,10 |-
Combined Shear and Torsion check for V., and Teeq
According to EN 1993-1-1 article 6.2.6 & 6.2.7 and formula (6.25),(6.28)
Vp7x 333,73 [N
Unity check | 0,11

Combined Shear and Torslon check for V: and Tiea
According to EN 19493-1-1 article 6.2.6 & .2.7 and formula (6.25),(6.28)

Vpl72,d 333,73 kN
Unity check |001 |-

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula {6.41)

Migze | 73,22 |KNm

a 1,56
Muzrd | 723,22 | kNm

i 166
Unity check (6.41) = 0,01 + 0,14 = 0,15 -

Mote: Since the shear foroes are less than hall the plastic shear resistances their effect on the moment.
resistances & neglected,

Declslon tables for combined section check

Force prasence |

Aol foice Med Present

Shear force Vyed Mot significant
Shear force Wy gs Mot slanificant
Torsional moment Ted Presani
Bending moment My ed Present
Bending moment M, ps Prosent
Significant shear force without corresponding bending | Mo

moment

Torsional moment without shear force Mo

Warping data Mot present or negliolble |
Classification & supported Yes
Section classification Class 2
Elastlc veriflcation |s set by the user he
Plastic shear formula Is availabhe Yes
Combined shear and torsion formula is available fes
Combined shear and torsion check can b2 caloulated Yes
Combined bending and axial force formula is available Yot
Combined bending and axial force check can be caloulated | Yes

According to EN 1993-1-1 articke 6.2.9.1 and formula (6.91) |

The member satlsfles the section check.
3 STABILITY CHECK::...

Classification for member buckling design
Deciive position for stability classification: 5,674 m
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 18 2

Class 3 Class

t 51 oz

[mm] [mm] [kN/m*] [kM/m=] [-1 ; Limit
[-1
11 ) -1,511e405 | 7.088e+04 | -1,89 035 | 3367 | 84,68 a7 62 2000, 56
ENGE 142 |6 0,11%+04 _|1.260e405 (072 1,00 2367 | 22,78 [39.66 3437 |2
5 |[I 142 ) (L 1EFes0s [ -1L123e+05 1-095 0,51 |2567 |5515 64,95 5,25 1
7 11 [ |6 [-1,236e+05 | -1,593e+05
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Mote: The Classification limits have been set according to Semi-Comp=.
The cross-section is classified as Class 2

Lateral Torsions! Buckling check

According to EM 1933-1-1 article 6.3.2.1

MNote:; The cross-section concerns an RHS section with "h /b = 10 ¢ k'
This section is thus not susceptible to Lateral Torsional Buckling.

LTE additional parameters

 Minimal 2 coordinale 2. | -80 Imim

| Maximal 2 coordinate fm. |80 mm
Relative slendemess Aws | 0,20

End moment ratio 0,47

Equivalent point load F 6,35 1]
Equivalent line load q -6,71 kM
 Difference with M 5,92 khm
Difference with F 0,08 khm
Difference with q 1,58 kWm
Resulting load type point Inad F

The member satisfies the stahility check.

4.1.11. REZNE SILE —ISPUNA SEKUNDARNOG RESETKASTOG NOSACA
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41.12.  ~ DIMENZIONIRANJE —ISPUNA SEKUNDARNOG RESETKASTOG
NOSACA

EC-EN 1993 Steel check ULS

Limear calculation
Cormhination: GSHE&
Coordinate systern: Principal
Extreme 10: Member
Selectnon: 54186

EN 1993-1-1 Code Check
Hational annex: Standard EM

| Member B4186 [1,108 / 1,108 m |CFRH5110X110X4 |5355 [GSNé 0,72 - |

Note: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1003-1-1 code check is executed instead of the EN 1903-1-% code check.

Combination key
GSNG /L35 wlastita tedina + 1.50%pokretne +
1.35*dodatno stalno + 1.50%*vjetar smijer =

yrag for resistance of cross-sections | 1,00
yran for resistance o instability 1,00
iz for resistance of net sections 1,25

[ Material ]
Tield strength fy 3550 MPa
Ultirmate strength 1, | 490,0 MPa
Fabrication Cold formed

w2 2SECTION CHECK::...
The critical check is on position 1,108 m

Internal forces Calculated Unit

Me4 -bi,B5 kN
Wy 19,86 L.
Vard 0,01 KN

Ti 3,28 kMm

M 0,22 kNm
Mz Ea 16,72 kNm

Ciassification for cross-section design
Classification according o EN 1993-1-1 articls 5.5.2
Clazsilication of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 8 2

Id Type ¢ — ' ¢t o4 . O | P ks a cft’  Chiss 1) Class|3 | Class
iy i [mm] [mm] [k £ mfm 1 11 -1 11 Limit Limit “Limit -
[-] [-] [-1

K o8 4 -2,312e+05 | 3,044e+05  |-0,76 4827  |Se41 (79,38 |1
3 |1 G 4 3,205e+05 | 3336e+05  |098 100 24,50 |33 7E 7 o0 31,14 2
£ |1 o8 4 3,120e+05 | -2,236e+05 |-0,72 0,58 |24,50 |4652 54,55 | 76,47 |1
7 1 58 4 2 A57e+05 | -2,527e+05

Mote: The Classification limits have been set according to Semi-Comp-.
Thee cross-section i classified as Class 7

Compression check
According to EN 1993-1-1 article 6.2.4 and farmula (6.9)

A 1,6550e-03 | m?
N 587,52 [
Unity check | 0,11 -

Bending moment check for M,
According o EN 1993-1-1 arliche 5.2.5 and formula {6.12),(5.13)

Wpis 6,52106-05 | m2
Ml 2318 kNm
Unity check | 0,01 2

Bending moment check for M,
Mecording to EN 1993-1-1 aicle 6.2.5 and formula (6.12),(6.13)

Wes 6,5210e-05 | m?
Mgz pa 23,15 khm
Unity check |02 £

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

il L20

A 8,2750e-04 -[m? |
| Vg 2 155,60 kN
Unity check | 0,12 :
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Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

1 B 1,20

Py 8,47 50e-4 | m?

| Woizra 163,50 kN

Unity check | 0,00

Torsion check

According bo EN 1993-1-1 article 6.2.7 and formula {6.23)
Fibre 1

TEd 364 |MPa

Thd 2050 |MPa

Unity check (0,18 |-

Combined Shear and Torsion check for W, and Togq
According to EN 1993-1-1 article 6.2.6 & 6.2.7 and formula {6.25),(6.28)

[Viph T 139,45 | kN
Unity check 0,14

Combined Shear and Torslon check for W and Ties
According to EN 1993-1-1 article 6.2.6 & 6.2.7 and formula (6,25),(6.28)

Vol T2 R 13945 | kN
Unity check | 0,00 |-

Combined bending, axial force and shear force check
According to EM 1993-1-1 article 6.2.9.1 and formula (6.41)

Mngma 23,15 [kNm

a 1,68
Muzrd | 23,15 | kNm

1,68
Unity check {6.41) = 0,00 + 0,56 = 0,58 -

Mote: Since the shear forces are less than hall the plastic shear resistances their effect on the moment
resistances & neglected,

Decision tables for combined section check

il Toree Med Present

Shear force W, e Mot significant |
Shear force Wyes Mot significant

Torsional moment Ted Presant

Bending moment My g4 Present

Bending moment M, es Present

Significant shear force without corresponding bending | No

mament

Torsional moment without shear force Mo

Warping data Mot present ar negligible |
Classification & supported Yes

Seclion classification Clazs 2

Elastic werification is set by the user Ho

Plastlc_shear formula |s available Yes

Combined shear and torsion formula is available Yes

Combined shear and torsion check can be caloulated Yot

Combined bending and axial force formula is avaitable Yes

Combined bending and axial force check can be caloulated | Yes

According bo EM 1993-1-1 artick 5.2.9.1 and formula (5.41)

The member satisfies the section check.
wiISTABILITY CHECK::...

Classificatiom for member buckling design

Decisive position for stability classification: 1,108 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EM 1993-1-1 Table 5.7 Sheet 18 2

t oy L]

[mm] [mm] [kNfm?] [/ m=]

111 G 4 -2 310e405 | 3044e+05  [-076 0,57 |2450 A 56,41 FEEL 1

ENE o8 4 3,2652+05 | 3,336et05  |0,98 1,00 24,50, [ 22,76 [#9.66 - |3L14 |2
5 |1 G 4 13,120e405  [-3336e405 1072 0,58 | 2450 | 4652 54,55 FeA47 1
7 11 ] 1

|-2A57e+05 |-2,537e+05 ]
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Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 2

Flexurai Buckling chack
According to EN 1993-1-1 article 6.3.1.1 and formula (6 46}

Buckling paramete ¥¥ Iz

Sway hype sy TSRy
System length L 1,108 1,108 m
Buckling factor k 1,50 0,76

Buckling kength Ler 1,660 0,843 m
Critical Euler load M. 230125 | BURS TR kN
Slenderness & 38,61 19,60

Relative slendemess Aw | 0,51 0,26

Limit slenderness hap 020 0,20

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

Torskonal(-Flexural) Buckling check

According to EM 1993-1-1 article 6.3.1.1 and formula {6.46)

MNote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling,
Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concemns an BHS section with "h /b < 10 7 A,
This section is thus not susceplible to Lateral Torsional Buckling,

LTE additional parameter:

Minimal # coordinale f—- | -35 Imim

Maximal 7 coordinate Zmes | 55 T

Relative slendemess ez | 0,26

End moment ratio y 0,58

Equivalent point load F 0,08 kN

| Equivalent line Inad q 0,14 kN/m
Difference with M 0,02 kNm
Difference with F 0,00 kMm
Difference with g 0,00 kMm
Resulting load type line load q

Beading ani aklal compression check
According to EN 1993-1-1 acticle £.3.3 and formula {6.61)(6.62)

Hl:nding"'nnd axial compression check parameters |

Interaction method afematve method 1
Cross-section area A 1,6550e-03 m2
Plastic section modulus Wy 6,52 10e-05 m?
Plastlc section modulus W, 6,52 10e-05 m?
Duzsign_compression force Ned 56,85 kM
Design bending moment {maximum) Mz | 0,22 kMm
Design_bending mement {maximum) Myes | 16,72 KM
Characteristic compression resistance Npe | 587,52 kM
Characteristic moment resistance M, s 13,15 kMim
Characteristic morment resistance Mg pi 23,15 kMm
Reduction factor ¥, 1,00

Reduction factor 1,00

Reduction factor .7 1,00

Interaction factor ky, 1,01

Interaction factor ke 043

Interaction factor ke 061

Interaction factor k. 71

Maximuny moment Myz & derived from beam B4186 position 1,108 m.
Maximum moment Meed is derived from beam BA186 position 1,108 m.

Interaction method 1 parameters

Critical Euler load Mey 301,25 kR
Critical Euler hoad M. 892572 kR
Elastic critical load Mot 10872860 KM
Plastic section modulus Wy, B,52 10e-05 m
Elastic section modulus W, 5, 5620005 m?
Plastic section modulus W, 6,5210e-05 m
Elastic_section modulus W s 5,5020e-05 m?
Second moment of area T, 3,05%e-06 m!
Second moment of area I 3,0594e-06 m?
Torsional constant L 4,B647e-06 m
|Method for equivalent moment factor C., o | Table A.2 Line 2 (General)
Geslon bending moment (maximum) Myzs 022 khm
Maximum relative deflection & a0 & i
Equivalent momient factor Cuy o 1,00
|Method for equivalent moment factor C=o | Table A2 Line 1 (Linesar)
Ratio of end momenis w: =0,32 \
Equivalent moment factor Cmo 072
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Interaction method 1 parameters

| Factor py, | 1,00
| Factor f1; | 100
| Factor g | 0,20
| Factor awr | 000 |
| Critical moment for uniborm bending Meg | 144139 | kMm
| Relative slendemess Ao (03
| Limiit: relative slendermness huiosm | 0,21
| Equivalent moment factor Cry | 1,00
| Equivalent moment factor Cre |0.F2
| Equivalent moment factor Crer | 1,00
| Factor byr | 0,00
| Factor e | 0,00
| Factor di | 0,00
| Factor e | 0,00
| Factor iy | 117
| Factor w | 1,17
| Factor np (0,11
| Maimum relative slenderness Al s | 0,51
| Factar Cyy 11,02
| Factor Cyp (102
| Factor sy 11,0
| Facter C; | 1,03

Unity check (.61} = 0,11 + 0,01 + 0,31 = 0,43 -
Unity check (6.62) = 0,11 + 0,01 + 0,51 = 0,63 -

The member satislies the stability check.

4.2. DIMENZIONIRANJE IZLOZBENOG PROSTORA-1.KAT

4.2.1.  REZNE SILE -DONJI POJAS SEKUNDARNOG RESETKASTOG
NOSACA

My

16,88 kNm

/

10,39 kNm
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Vz

\ .
24,39 kN

=5.70 kN

242,42 kN |

-
4

4.2.2.
NOSACA

EN 1993-1-1 Code Check
Mational annes: Standard EN

Member 8199 [0,932 / 5,670 m | CFRHS200X200X10 |5 355 [GSN6 0,28 - |

Mote: EM 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.

The dafault EN 1993-1-1 code check & executed instead of the EN 1993-1-3 code check,

[GSMG [ 135%lestita teZing + 1.50%pokretng + |
| 1.35"dodatno stalng +

— ]

1.50%vjetar smjerx

DIMENZIONIRANJE —DONJI POJAS SEKUNDARNOG RESETKASTOG
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\yrag for resistance of cross-sections | 1,00
\yrag for resistance to Instability 1,00
yraz for resistance of net sections 1,25 |
Material |

Yieid strength fy 3550 P
Ultirnate: strength 1, | G900 (WL ]
Fabrication Cold farmed

ws:SECTION CHECK::...
The critical check is on position 0,932 m

Internal forces Calculated  Unit
-237,20 kN
1,54 kN
18,22 kN
-1,73 kM
-15,25 kMM
4,14 kNm

Classification for cross-section design
Classification according to EN 1953-1-1 article 5.5.2
Classilication of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

t a1 o F L k= a Class 2
[mm] [mm] [kN/m?] [kM/m#] =1 =1 [-1 Limit
[-]
1 [T 170 10 5,850e+04 |7,50Ge+04 (0,78 1,00 17,00 |32,78 27,66 33,48 1
3 I 170 10 J24% =04 | 1145%+04  |0,16 100 1700 |3378 27 b 43,68 1
3 I 170 10 G6,893e+03 |-9,673e+03 |[-140 0,42 17,00 |70,40 B1,15 14363 |1
7 I 170 10 <7 0ebe+03 | 5.393e+04 [-0,13 088 17,00 | 26,54 32,04 50,89 1

Mote: The Classification limits have been set according to Semi-Comp-.
The cross-section 15 classifled as Class 1

Compression check
According to EN 1993-1-1 article 6.2.4 and formula {6.9)

A 22500603 | m?
(Mepn 2576,24 kN
Unity check | 0,09 2

Bending moment check for M,
Ateording to EN 1983-1-1 article 6,25 and tarmula §6.12),06.13)

Wiy | 5,0808e-04 | m?
Mty 180,37 KNm
Unity check | 0,08 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

(Wl 5,0808e-04 | m?
Mpiz,Rd 180,37 kRim
Unity check | 0,02 =

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

i 1,20
A 3628503 | m?

Vel s 743,69 kM
Unity check | 0,00 .

Shear check for V;
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

n 1,20

Ax 3628503 | m?

Vgl 743,60 kN

Unity check | 0,04 :

Torsion check

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

Ted 24 MPa

Thd 2050 |MPa

(Unity check | 0,01 |-

Mote: The unily check for torsion & kwier than the Simit volue of 0,05, Therefore torsien is considered as
insignilicant and & ignored in the combined checks,

Cumhined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)
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Mhges | 180,37 |KNm
0 168
Mngra | 180,37 [KNm
B 1,68

Unity check {5.41) = 0,02 + 0,00 = 0,02 -

Mote: Since the shear foroes are less than hall the plastic shear resistances their effect on the moment
resistances i neglected,

The member salislies the section check.
o 2STABILITY CHECK::...

Classification for member buckling design

Decisive position for stabdlity classification; 0,932 m

Classiflcation according te EN 1993-1-1 article 5.5.2

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

-5 L Fl L ko Class 1 Class 2
[mm] [kN/mZz] [kM/m=2] [-1 [-1 Limit Limit
[-] [-]
1 ]I 170 10 5,850e+04 |7 506e+04 |08 1,00 1700 |22.78 7 66 33,48 1
3 |1 170 1 F2t9e+ld 1 14%e+04 (016 LO0 1500 FiE 250 43,08 1
5 |1 170 10 6,893e+03 | -9673e+03  |-140 042 17,00 | 7040 81,15 14363 (1
7 |1 170 10 A 0e0e+03 | 5.393e+04 013 0,33 (1700 | 2654 3204 50,89 i

Mote: The Classification limits have been set according to Semi-Comp-#.
Tho cross-section is classilied as Class 1

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

Buckling parameters  yy Iz

Sway type sy NON-SWWay
System lenath L 0,933 5,60 m
Buckling factor k 6,48 0,86

Huckling length L. 6,044 4 B4R m
Critical Euler load N 2411,63 | 374846 kN
Slenderness A 78,97 63,34

| Reslative slendemess Aw | 1,03 083
Lirmit, stencerness Asio 020 0D
| Buckiing curve: C <
Imperfection o 0,49 0,49
Reduction factoe y | 0,52 064
Buckling resistance MNeps 134148 (165895 (&N

LAILAINT VERSLIIT MM [ T T SR T A

Flexural Buckling verification

Cross-section area A 7,2570e-03 |m?
Buckling resistance Nops | 134198 kN
Unity check 0,18 &

Torsional{-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Mote: The cross-section concerns a BHS section which is not susceptible to Tersional(-Flexural] Bucking,

Lateral Torsional Buckling check

According bo EN 1993-1-1 article 6.3.2.1

Mote: The cross-section concemns an RHS section with h /b < 10 7 heas",
This section is thus not susceptible to Lateral Torsional Buckling,

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

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-gection area A 12570e-03 m?
Plastic section modulus W, 5, 080804 m?
Plastic section modulus Wy . 5, 0808=-04 m!
Cesign_compression force Nes 237 M kN
Design bending moment {maximum) My | -15,25 kMm
Desian bending moment (maximum) Mes | 12,55 kMm
Characteristic compression resistance MNme | 2576,24 kN
Characteristic moment reslstance M, s 180,37 khm
Characteristic moment resistance My pg 180,37 kMm
Reduction factor ¥, 0,52

Reduction factor . 0,64

Reduction factor .7 1,00

Interaction factor ke 0,63

| Interaction factor by, 3,71

Interaction fackor ks, 0,40

Interaction factor ke 1,13
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Maxinmny moment My e & derved from beam B199 position 0,932 m,
Maximum moment Myed is derived from beam B199 position 3,730 m.

Interaction method 1 parameters

Critical Euler oo Mey 241163 kh
Critical Eubar load Mg, 374846 kM
Elastic critical load het 488907 41 ki
Plastic section modulus W, 4/0808e-(4 m?
Elastic section moduhs W, 4,2511e-04 m?
Plastlc section modulus Wy 5, 0H08e- 04 m?
Elastic section modilis Wz 4,2511e-04 [
Second moment of area L 4,2511e-05 m?
Second moment of area L 4,2511e-05 mt
Torsional constant L 70717e-05 m?
Mathod for equivalent moment factor C—a | Table A.2 Line 1 (Linear)

Ratio of end moments. g, -0,70

Equivalent moment factor Coyo 061

Mathod for equivalent moment actar C=go | Table A.2 Line 2 (General)
Design bending moment {maximum) My | 12,55 kim
Maximum relative deflection & 9.2 i
Equivalent moment factor Cogo 1,06

Factor 0,95

Factor s 0,58

Factor agr 0,00

Critical moment for uniform bending Moo | 3962,20 KMm
Relative slendemess Awls 021

Limit relative slendermess g oum ]

Equivalent moment factor Coy 061

Equivalent moment factor G 1,06

Equivalent morment factor Cpr 1,00

Factor bur 0,00

Factor cur 0,00

Factor dit 0,00

Factor exr 0,00

Factor wy 1,20

Factor we 120

| Fagtor ng 0,09

Mawimum relative slendemess Aieas 1,3

Factor Coy 102

Factor Gy 0,91

Factor oy 1,00

Factor Cz 0,98 |

Unity check (6.61) = 0,18 + 0,05 + 0,05 = 0,28 -
Unity check {6.62) = 0,14 + 0,03 + 0,08 = 0,26 -

The member satisfies the stability check.
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423. REZNE SILE — GORNJA POJASNICA SEKUNDARNOG RESETKASTOG
NOSACA
My
E
E
&-1-
=
=
E'.
Vz
=
ol
q-
i

184,83 kN [N '

3449 20 kN

s}
i ]
w
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4.2.4. DIMENZIONIRANJE — GORNJA POJASNICA SEKUNDARNOG
RESETKASTOG NOSACA

EC-EN 1993 Steel check ULS

Linear calculation
Combination: GSHE
Coordinate systermn: Principal
Extreme 10 Member
Selection; B109

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

| Member B198 |5670 / 5670 m | CFRHS200X200X10 |5355 |GSN6 |0,B6- |

Mote: EM 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination key
GSNGe [/ L35lastita tedina + 1.50%pokretne +
1.35*dodatno stalno + 1.50*vjetar smjer x

Partial safety factors
yrag for resistance of cross-sections | 1,00

e for resistance to instability 1,00
yaz for resistance of net sections 1,25

Wield strenath f, 3550 MPa
Ultirnate strength 1, | 990,0 MPa
Falbrication Cold formed

I2SECTION CHECK::...
The critical check is on position 5,670 m

Intermal forces Calculated  Unit

MEa 349,32 kM
W -3.28 kN
Ve -184 85 N
Ti b, 54 kM
[ -156,01 KNm
Mees 2,40 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 artick: 5.5.2
Clazsilication of Internal aind Outstand parls aceording o EN 1993-1-1 Table 5.2 Sheet 18 2

o T ] w] Lkep @ ol “classi]
Uenim®  TeWim2] [1 I [-1 T[T  Limit
i |

1|1 170 3,054e+05 | 2,058e+05 |0,97 100 17,00 22,78 ] 31,26

3 |1 ] 10 2,585+05  |-3656e405 [-141 041 |1700 |70.71 81,51 144,81 1
5 |1 170 |10 -4,017e+05 |-3,921e+05

71 7o |10 “3,548e+05 | 2,693e+05 |-1,32 0,43 |17,00 67,89 |76,26 | 13431 |1

Mote: The Classification limits have been set according to Semi-Comp-.
Ther cross-section is classified as Class 1

Tension check

According to EN 1993-1-1 article 6.2.3 and formula (6.5)
A 72570603 | m?

| Mpi R 2576,24 kN

Mu,kd 2560,27 kM

Mt rd 2560,27 kN

Unity check |0,14 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Weiy 5,0808e-04 | m?
Moty 180,37 KHm
Unity check | 0,86 <

Bending moment check for M.
According to EN 1993-1-1 article 6.2.5 and formula (6. 12),(6.13)

WL 5,0808e-04 | m?
Mpizpd 180,37 kNm
Unity check 0,01 =

Shear check for ¥,
According to EN 1993-1-1 article 6,2.6 and formula (6.17)

n L0
Ay 3,628503 |m?
(W 2 743,69 kN
Uity check | 0,00 -
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Shear check for ¥,
According to EM 1993-1-1 article 6.2.6 and formula (6.17)

L 1,20

Ay 3628%-03 |m?

Viizd 743,69 kN

Unity check | 0,25 .

Torsion check

According bo EM 1993-1-1 article 6.2.7 and formula (6,23}
Fibre 1

TEd i |MPa

Tha 205,0 |MPa

Unity check | 0,04 -

Mote: The unity check for torsion & loewer than the limit value of 0,05, Therefore torsion & considered as
ingignificant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 19493-1-1 article §.2.9.1 and formula (641}

Muyzma | 180,37 | kNm
a 1,10
Muzrd | 180,37 | kNm
[ 1,70

Unity check {6.41) = 0,78 + 0,00 =0,78 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances & neglected,

Decision tables for combined section check

Force presence

Axial force Ned Present:
Shiar force Wy ed Mok significant
Shear force Wy es Mot slgnificant
Torsional moment Ted Mok significant
Bending moment My ea Fresent
Bending moment My es Present
Significant shear force without corresponding bending | Mo

mament .

Warping data Mot present or negligible
Ciassification s supported =
Seclion classification Class 1
Elastic verilication is set by the user Hix
Plastlc shear formula |s avallable Yes
Combined bending and aial force formula is available Yes
Combined bending and axial force check can be calculated | Yes

According to EN 1993-1-1 article £,2.9.1 and formula {(8.41)

The member satisfies the section check.
STABILITY CHECK::...

Classification for member buckling design

Decikive position for stabdlity classification: 5,670 m

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 18 2

Tz a cft Class 1 Class 3 Class
[mm] [kN/mZ]  [kN/mZ] Limit

[ :
0,97 1,00 [1700 3278 27 oh 3,26

Ty

1 |1 170 i 3,054e=05 | 2,0958e+05
3 |I 170 10 2,385e+03 | -3,656e+05 [-141 041 1700 | 70,71 B1,51 14481 |1
5 |1 170 10 -4,017e+05 | -3,501e+05
T_|I 170 10 “Spri@et0s | 2693e+05  [-1,32 043 17,00 | 67,89 78,26 13421 |1

Mote: The Classification limits have been set according to Semi-Comp-.
The cross-section is classified as Class 1

Lateral Torsional Buckling check

According to EM 1993-1-1 article 6.3.2.1

Mote: The cross-section concerms an BHS section with *h /b < 10 7 b,
This section is thus not susceptible to Lateral Torsional Buckling.

LTE additional parameters - -

Minimai z coordinate Zes | | -160 mm
| Maxirnal 2 coordinale 2in. | 100 mm
Refative slendemess Awiz | 0002
End mament ratio g 0,10
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LTE additional paramete
|Equivalent point load F 0,35

| Equivalent line foad q 0,75 g‘um I
Differance with M 008 khm
Lifference with F 0,00 khm
Difference with q 0,00 . [KHm | |
Resulting Ioad type Enear momeant i4
The member satislies the stability check.
4.2.5. DIMENZIONIRANJE — SEKUNDARNI NOSAC 1

EC-EN 1993 Steel check ULS

Limear calculation
Combinatlon: GSRS

Coordinate systemn: Principal

Extremne 10: Member
Selection; G2947

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

[Member B2947 0,000 / 15,450 m |HEAZ40 |5 355 |GSN5 |0,79 - |

Combination key

GSMS [ 1.35*%vlastita tefina + 1.50*pokretno +
1.35=dodatno stalno = 1.50*v]etar smjer x +
0.90*temperatura  negativna

Partial safety factors

ez for resistance of cross-sactions

1,00

Cyra for resistance to instability
yrz for resistance of net sections

1,00

1,25

Yield strength f,

355,0

MFa

Ultirmate strength 1y

490,0

MPa

Faterication

Rolled
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wISECTION CHECK::...
The critical check is on position 0,000 m

Internal forces Calculated Unit
-37.22 kN
2,18 kN
65,34 kN
0,02 kN
173,78 kKm
-267 kN

Classification for cross-section design
Classification according to EN 1993-1-1 artiche 5.5.2
Classificationr of Internal and Outstand parts according *o EM 1092 1-1 Table 5.2 Sheet 1 & 2

| [mm] Emﬂ‘l [kbfm=] | [kNfm?] | -] | [=] Limit-,  Limit.

a3 7] ko Ciass 1 Class 2 —

N ] s ] P B L ) =1 _— L[]
1[50 25 12 2,512e+05 |2,604e+05 (096 (043 |1,00 [794 |73z 8,14 11,24
3 [s0 95 12 2464e+05  |23772e+05 (096 (0449 (100 (794|532 8,14 11,38
4 |1 164 g 1,884e+05 |-1,787e+05 [-0,95 05 21,87 |51,66 60,14 05,47
5 |50 95 12 =2 415405 | -2, 50Te+05
7 |50 95 12 -2 36Te+05 | -2,275e+05
Mote: The Classilication limits have been set according o Semi-Comp+.
The cross-section is classified as Class 2
ression check
According to EN 1993-1-1 article 6,2.4 and formula (6.9}
A 7.6800e-03 | m?
| Mend 2726,10 kN
Unity check | 0,01 -

Bending moment check for M,
According to EN 1993-1-1 article 6,2.5 and formula (6.12),(6.13)
Wty 74583604 [m?
Mpiynd 264,77 kNm
Unity check | 0,66 .

Bending moment check for M:
According to EN 1993-1-1 article 6,2.5 and formula (8.12),(6.13)

LU 3 alefe-4 | m?

MLz et 124,84 LT

Unity check | 0,02

Shear check for V,

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
1] I— 120

I 5973003 | m?

| Wpdima 122438 kN

Linity check | 0,00 -
Shear check for ¥,

According to EN 1993-1-1 article 6.2.0 and formula (6.17)
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n 1,20

A 25140003 [m?

| Wl 315,27 kM

Unity check | 0,13 .

Torsion check

According to EN 1993-1-1 article 6.2.7 and formula (6.23)
Fibire 2

TEd 06 MPa

| Td 2050 |MPa

Unity check | 000 |-

Mote: The unity check for torsion & lower than the limit value of 0,05. Therefore torsion & considered as
insignilicant and i ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article §.2.9.1 and formula {6.41)

Mptgrd | 264,77 | kNm

a
Mptzhd | 129,84 | kNm
B 1,00

Unity check {6.41) = 0,43 + 0,02 = 0,45 -

Mote: Since the shear forces are less than hall the plastic shear resistances their effect on the moment
resistances & neglected.

Mote: Since the axial force satisfies both criteria (6.33) and (6.349) of EN 1993-1-1 article 6.2.9,1{4)

its effect on the moment resistance about the y-y axis & neglected.

Mote: Since the axial force satisfies criterin (6.35) of EN 1993-1-1 article 6.2.9.1(4) s effect on the moment
resistance about the 2 axe & neglected.

Decision tables for combined section check

Axial force Meg Present

Shear fores Wy ea Mot slgnificant
Shear foroe Wops Mot significant
Torsional moment Ted Mok significant
 Bending moment Myed Present
Bendiig moment Mzp s Szl Present
Slgnificant shear force without corresponding bending | No

mGment

Warping data Mot present or pegligible |
Classification & supported e
Section classification Class 2
Elastic werification is set by the user [

Plastic shear formula is available Yes
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be caloulated | Yes

According to EN 1993-1-1 articke 6.2.9.1 and farmula (5.41)

The member salislies the section check,

et STABILITY CHECK::...

Classification for member buckling design

Decisive position for stabilty classification; 15,450 m

Classification according to EN 1993-1-1 article 5.5.2

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

[+ 51 o F) L Kz Class 3
[kM/mZ] [kMN/mZ] [-1 [-1 Limit
[-]

1 |50 95 12 2A09e+05 |[2,261e+05 (094 (D45 (1,00 7,94 732 8,14 11,49 2
3 |50 o5 12 2,486e+05 |2634e+05 (094 043 (100 794 732 8,14 11,26 2
4 |1 164 5] La52e+05  |-1,/64e+05 |-0,95 05 2187 | 5%18 a0 a3 1
5 |S0 o5 12 -2,321e+05 | -2,1732+05
7 |50 95 12 -2 397e+05 | -2,545e+05

Mote: The Classification limits have been set according to Semi-Comp+.
Thiz cross-section i classilied as Class 2

Flexural Buckling check
Accoiding to EN 1993-1-1 article 6.3.1.1 and Tormula {5.96)

Buckling parameters :
Sway type SWEY non-sway

System length L 15450 (1,870 . [m. |
Buckling factor k 134|059
Buckling length L 20,757 1,108 n
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Buckling parameters yy Iz
| Critical Euler load N 373,29 |[46752,16 | kN
Sienderness A 206,50 | 1845 ]

Relative slendemess hw | 2,70 0,24
Limit slenierness i 0, 20 0.0
Buckling cwrve [ &

Imperfection o 0,34 .49
Reduction factor x 0,12 0,98
Buckling resistance Nops |329,61 [266886 KN

Flexural Buckling verification
Cross-section area A 7,6800a-03

n
Buckling resistance Neps | 329,61 kN
Unity check 0,11 .

Torsional{-Flexural) Buckling check
Accarding to EN 1993-1-1 article §.3.1.1 and formula {5.46)

Mote: For this T-section the Torsionall-Flexuraly buckling resistance is higher than the resistance
for Flexyral buckling, Therefore Torsional{-Flexural) buckling is not printed on the output,

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & 6,3.2.3 and formula (6.54)

Method for LTE curve Alternative case
Plastlc section modulus W, | 7 4583e-04 m?
Elastic critical mament M. 861,25 kMm

Relative slendemess i 0,30
Limit slenderness Awiro 0,40

Mote: The slendemess or bending moment is such that Lateral Torsional Buckling effects
may be knored accarding te EN 1993-1-1 article 6.3.2.2(4).

LTE length L 1,870 m
Influence of load position no influence
Correction factor k 1,00

Correction factor k. 1,00

LTE moment factor Cy 1,48

'LTB moment factor Cz 0,00

LB moment factor C;  [1,00 | |
| Shear cenler distance o, o mm
Distance of load application zp |0 mm

| Mono-symmetry constant [, o mm. |
Mong-symmetry constant = 1 mm

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

LTE additional paramete

Minimal 7 coordinate Zew [-11% mim
Maximal 2 coordingte fm. | 115 i
End moment ratio w 030

Equivalent point load F 0,75 kN
Equivalent. line load g 0,80 kN/m
Difference with M 0,35 khNm
Difference with F 0,00 khm
Difference with q 0,00 kNm
Resulting load type lingar moment M

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

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 7,6800e-03 m?
Plastic section modulus Wy, 7,4583e-04 m?
Plastic section modulus W 3,5167e-04 m?
Deslgn compression force Mes 3123 kM
Design bending moment (macimum) Mye [ -173,78 khm
Deslan bending moment (maximum) Meea | -2 67 kNm
Characteristic compression resistance Nme | 272640 kN
Characteristic moment resistance My = 264,77 kNm
Characteristic moment resistance Mpax 124,84 kNm
Reduction factor x, 0,12

Reduction factor x: 0,98

Modified reduction factor g med 1,00

Interaction factor ky, 1,02 ]
| Tnteraction fackor ke 0,499

Interaction factor kzy 063 i

Interaction factor k., 0,71

Maximum moment My e s derved from beam B2847 position 0,000 m.
Mazimum mament Mo ed is derived from beam B29%47 position 0,000 m,
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Interaction method 1 parameters

| Critical Euler load M, 373,29 [T
Critical Euler load M. 46752,16 kM
Elastic critical load Mt 16ASL0E KN
Flastic section modulus W, 7408304 m
| Clastic_section modulus W, _ |6,75000-04 ~m?
Plastic section mocuius W, 3.51672-4 m?
Elzstic section modulus W 2, 3100e-04 n¥
Second moment of area I, 7 7600805 m?
Second moment of area I 2,7 F00e-05 m
Torsional constant L 4,1600e-07 m?
Method for equivalent moment factor Cey o | Table A2 Line 2 [General)
Design bending moment (maximum) Mye [ -17378 kMm
Maxirmurm relative deflection & 76,4 mim
Equivalent mament factor Cuygo 0,93

Method for equivalent moment factor C—p | Table A2 Line 1 {Linear)

Ratio of end moments . -0,53

Equivalent moment factor Cren 0,68

Factor 0,91

Factor p; 1,00

Fadtor & 53,13

Factor aur 0,99

Critical moment for uniform bending Me.s 193595 kMm
Relative slendemess Awig 0,37

Limit_refative SIENDErMEss hulosm 0,24

Equivalent moment factor Coy 0,00

Equivalent moment factor Cux 0,68

Equivalent moment factor Crr 1,00

Factor byt 0,00

Factor cur 018

Factor dyr 0,15

Factor exr 400

Factor wy 110

Factor w: 1,50

Factor g 001

Maxirmurm relative slendermness Aei—.s 2,70

Factor Ciy 0,98

| Factor Cyz 0,58

| Factor €, 0,50

| Factor Ca 0,05

Unity check (3.61) = 0,11 + 067 + 001 = {0,749 -

Unidty check (6.52) = 0,01 =041 + 0,02 = 0,44 -

Shear Buckling check

According to EN 1983-1-5 article 5 & 7.1 and formula (5.10) & (7.1)

Buckling field length a 15,450 m
Web urstiffemed

Web height hy 206 mm
Web thickness t a mim
Material coefficient © 081

Shear correction factor | 1,30

Shear Buckling verification

Web slenderness limit | 48,82

Mote: The web skenderness s such that Shear Buckling effects may be ignored

according to EN 1993-1-5 arthcle 5.1(2).
The member satlsfles the stabdity check.

4.2.6. DIMENZIONIRANJE — SEKUNDARNI NOSAC 2
EC-EN 1993 Steel check ULS

Limear calculation

Combination: GShE

Coordinate system: Principal
Extreme 10: Member

Selection: 83141, B3165. 63171

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

| Member B3141 (0,000 / 9,065 m |HEA200 |5 355 |[GSMN6 (0,72 - |
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ws2SECTION CHECK::...
The critical check is on position 0,000 m

Internal forces Calculated Unit
-B2,28 kN
0,33 kM
45,45 kN
0,0 kRm
-7a.00 kMim
0,64 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 18 2

Id “Typel ¢ || & & @z, U k= a cft ~Class 3 Class -
- | [mim] [kMfm?] | [kN/m?] | |[-] (-] Limit '

; = / - =]
1 |s0- |79 10 2,0882+05 |7136e+05 098 |0,43 |1,00 7,88 7,37 g,14 172 | |2
3 |50 |79 i0 2,068e+05 | 2,030et+05 |098 0,49 |1,00 7,88 |72 8,14 il |2
4 |1 134 7 1,586e+05 | -1280e+05 [-081 063 (2062 4131 48,81 B2,92 1
5 [s0 |79 0 -1,783e+05 | -1,820a+05
7|50 74 10 -1 760e+05 [-1,725%+05

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

Compression check
According to EN 1993-1-1 article 6.2.4 and formula {6.9)

A 5,30000-03 | m?
Me rd 190,90 kN
Unity check | 0,04 £

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and farmula (6.12),(6.13)

Weiy 4, 29174 | m?
Mgty 152,35 Khm
Unity check | 0,52 =

Bending moment check for M.
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Witz 2,0375e-04_ | m?
Mt e 72,33 KNm
Unity check | 0,01 =

Shear check for ¥y
According to EN 1983-1-1 article 6.2.6 and formula {6.17)

] 1,20
A 4150003 |m?
| ¥ply B52,48 L}
Unity check | 0,00 -
Shear check for Vz
Accordiig to EN 1993-1-1 article 6.2.6 and farmula {6.17)
[n [1,20 [ 1]
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Ay 1,6050e-03 | m?
(Wpizrd | 368,85 L]
Linity check | 0,12 -

Comblned bending, axial force and shear force check
According to EN 1993-1-1 artiche 5.2.9.1 and formula (6.41)

Mplgid 15235 [kim
o 2,00
Mpiaed | 72,33 |kNm
[i 1,00

Unity check (65.41) = 0,27 + 0,01 = 0,28 -

Mote: Since the shear foroes are less than hall the plastic shear resistances their effect on the moment
resistances i neglected.

Mote: Since the axial forcs satisfies both criteria (6.33) and (634) of EN 19932-1-1 article 6.2.9.1{4)

its effect on the moment resistance about the y-y axis is neglected.

Mote: Since the axial force satisfies criteria (6.35) of EM 1993-1-1 article 6.2.9.1(4) its effect on the moment
resistance about the -2 axis i neglected,

The member satisfies the section check.
2STABILITY CHECK::...

Classification for member buckling design

Deckive position for stability classification: 0,000 m

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 18 2

o4 o w ko Class 1 Class 3
[mm] [kN/m?] [kN/m?] [-]1 -1 Limit Limit
[-]

1 50 79 10 2,088e+05 |2126e+05 (098 (043 (10D |788 73z 8,14 11,22 2
3 50 79 10 2,068e+05 |2.030e+05 (098 044 (1,00 [788 7az 8,14 11,30 2
14 |1 134 ¥ 1,580e+05 | -1280e+05 | -081 063 2062 |[4131 4,81 2,92 1
5 50 79 10 -1,783e+05 |-1,820e-+05

T {50 I 10 -1, 7622405 | -1,7 25405

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

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula {€.96)

Buckling parameters— yy . | S
Sway type Sviay G- SWay

| System length L 9,065 | 9,065 m
Buckling factsr k 1,10 |0,53
Bugkling length Le 9,970 | 4,805 m
Critical Euler load N 769,34 120302 |kN
Slenderness A 120,39 | 96,26

Relative slendemess bw | 158 1,26
Limit slenderness Awp | 0020 0,20

Buckling cunve b <
Imperection o 0,34 049
Reduction factor x 0,32 041

Buckling resistance Neps | 603,23 | 7F5,60 ki

Cross-section area A 5,3800e-03  |m*
Buckling resistance Meps | 603,23 kN
Unity check 0,14 a

Torsional(-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (5.46)

Mote: For this I-section the Torsionall-Flexural) buckling resistance s higher than the resktance
for Flexural buckling, Therefore Torsional{-Flesural) buckling is not printed on the output,

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.3 and formula (6.54)

LTE parameters

Method for LTE cunve Alternative case

Plastic section modulus W, 4,201 7e-04 m
Elastic critical moment M. 275,05 kHm
Relative slendemess iy 054

Litril Sleiderness oo 0,40

LTE curve 1]

Amperfection agr 0,34 =
LTB factor B 0,75

Reduction factor YT 085

Lorrection factor ke 0,54

Correction facior f L
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LTE parameters

| Modified reduction factor grmed | 1,00

Geslon buckling resktance Meps | 152,35 ~ kMm |
Unity rheck 0,52 i v
Mcr parambeters |

LTH length L 0,065 m

Infivence of Inad position o influence

Correclion fader k 1,00

Correction factor ke 1,00

LTE mement Faclor Cy 337

LTE moment factor Cz 1,66

LTE moment factor Cz 041

Shear center distance d. 0 mim
Distance of load application z; |0 e
Mona-symimetry constant 3 o i
Mong-symmetry constant 7 0 I

Mote: ¢ parameters are determined according to ECCS 119 2006 [ Galea 20032.
Mote: The correction factor ke s determined from ;.

Bending and axial compression check

According to EN 1993-1-1 arlicle 6.3.3 and formula {(6.61),(6.62)

Bending and axial compression check

Interaction method alternative method 1
Cross-section area A 5, 3E00e-03 e
Plastic section modulus Wi, 4,2917e-04 m?
Plastic section madulus W 2,0375e-04 m?
Design_compression force Med 82,28 kM
Design bending moment (maximum) Mys | -79,00 kMm
Design bending moment (maximum) Mzed [ 2,36 kNm
Characteristic compression resistance Nee | 1909,%0 kN
Characteristic moment resistance M; s 152,35 kM
Characteristic moment resistance Mg g 72,33 kNm
Reduction factor ¥, 0,32

Reduction factor ¥ 041

Modified reduction factor ¥ mad 1,00

Interactlon factor ky, 1,05

Trteraction factor ky: 1,08

Interackion factor ke, 60

literaction factor ks, [

Maximum moment My & derved froin baam B3L41 position 0,000 m.
Maximum moment M:eq is derived from beam B3141 position 9,065 m.

] L Cl o 1

Critical Enler load Mey 769,34 kH
Critical Euber load M 1203,02 kh
Elastic critical load He.t 2105,53 khl
Plastic section modulus Wy, 4,2917e-04 m?
Elastic section modulus W, 3,B000e-04 m?
Plastic section modulus Wez 2037 5e-04 m!
Elastic section modilis Wz 1,3400e-04 [
Second moment of area I, 3,6900e-05 m?
Second moment of area L 1,.3400e-05% mt
Torsional constant I 2, 1000e-07 m
Method for equivalent moment factor Cep o | Table A2 Line I (Generaly
Design bending moment (masdmum} Myza | -7%, 00 khlm
Maximum relative deflection &: =19,2 mim
Equivalent moment factor Coy o 0,92
Method for equivalent moment Tactor Ceze | Table A2 Line 1 (Linear)
Ratiz of end moments . -0,27
Equivalent moment factor Cmeo 072
Factor 0,92
Factor . 0,86
Factor & 13,28
Factor ar 0,99
Critical moment for uniform bending Moo 81,57 khm
Relative slendemess Awio 1,37
Limit relative slenderness huiosm 036
Equivalent moment factor Cory 0,98
Equivalent moment factor Cme .72
Equivalent moment factor Cuer 1,01
Factor bt 0,02
Factor o7 1,20
Factor iy 002
 Factor ey 0147
Factor wy 1,10
Factor w, 1,50
Factor nw 0,04
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1,58
0,08
0,46

0,9
44 -

o
mim

0,31 + 0,02

1,20

Shear Buckling verification

Web slenderness

FAKULTET GRADEVINARSTVA,
17

SVEUCILISTE U SPLITU,
ARHITEKTURE | GEODEZIJE
2,065
unistiffened

0,81

0,41 +
26,15
48,82

Web slenderness limit

HMote: The web slenderness is such that Shear Buckling effects may be ignored

according to EN 1993-1-5 artick 5.1(2).
REZNE SILE —GORNJI POJAS GLAVNOG RESETKASTOG NOSACA

L}
th &

el I

Factor Ly

DIMENZIONIRANJE PROSTORA ZA BALET- 2.KAT

Ln

Unity chieck (G.61) = 0,14 = 0,54 + 0,04 = 0,72 -

Unity check (5.62)

Interaction method 1 parameters

Maximum relative slendermess Al mes

Shear Buckling parameters
Shear correction factar n

Factor Gy

| Buckli

Web

Web height hy

Web thickness t
Material coefficient =

According to EN 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1)

The member satislies the stability check.

Shear Buckling check

el An
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4.3.2.  DIMENZIONIRANJE —~GORNJI POJAS GLAVNOG RESETKASTOG
NOSACA

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

|Member B2946 |8,194 / 14,200 m | CFRHS5200X200X10 |5 355 [GSNS 084 - |

Mote: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.,
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination key

GENS 1,35 lestita tedina + 1.50%pokretno +
1.35%dodatno stalvo = 1.50%vjetar smjer x -+
0o0*temperatura  negativia

\yrao for resistance of cross-sections | 1,00
Cyraz for resistance 1o Instability 1,00
yraz for resistance of net sections 125

Yieid strength f, 355,0 | MPa

Ultirnate: strength fu | 990,0 | MPa
Fabrication Cold formed |

2:SECTION CHECK::...
The critical check is on position 8,194 m

Internal forces Calculated  Unit

Neg -953,02 [T
Vyed 4,42 kN
Ve g 51,33 KN
Tea 2,06 KHm
(M 6,83 Kiim
ﬂ 6,31 kNm

Classification for cross-section design
Classiluation suondiog W O 1%83 11 arliue 3.0.2
Classilication of Internal and Outstand parts acoording to EM 1993-1-1 Table 5.2 Sheet 18 2

o a3 L

k-
[kMfm?]  [kN/m*] [-] [-]

1 |1 170 |10 1,287e=05 |1,035:+05 |0,80 1,00 (17,00 (22,78 27,66 (33,17 |1
3 |1 170 10 1,030e+05 | 1,309%+05 |09 1,00 |17.00 |32 S8 27 b6 33,33 1
K 170 |10 1,340e+05 | 1,502e+05 | 0,84 1,00 (17,00 (2278 |27,66 (32,72 |1
71 7o |10 1,5912+05 | L,3lBe+05 0,83 100 |[7,00 |zz78 2766 3288 |1

Mote: The Classification limits have been set according to Semi-Comp-.
The cross-section s classifled as Class L
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Compression check
According o EN 1993-1-1 article 6.2.4 and formula (6.9)

A 2057003 | m?
Mz Fd 2576,24 KN
Unity check | 0,37 5. A

Bending mament check for M,
Aicording to EN 1993-1-1 srlicle 5.2.5 and tanmula {6.12),(6.13)

Wely 5,0808e-04 | m?
Mgy, 180,37 khm
Unity check | 0,04 E

Randing momant chacl for M,
According to EN 1993-1-1 article 5.2.5 and formula {(6.12),(6.13)

Wiz 5.0808e-04 | m3
Mgz pd 180,37 khm
Unity check | 0,03 -

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

I 1.i0
Ay 3628503 | m?
Wl g5 743,69 kN

Unity check | 0,01

Shear check for ¥;
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

n 1,20

Ay 328503 | m?

| WolzFd 743,69 kN

Unity check | 0,07 .

Torsion check

According to EN 1993-1-1 article 6.2.F and formula {6.23)
Fitare: 1

Ted 2,8 Pa

Tha 2050 |MPa

Unity check 0,01 |-

Mote: The unity check for torsion & lower than the fimit velue of 0,05, Therelore torsion is considered as
insignificant and & igrored in the combined checks,

Comhined bending, axial force and shear force check
According to EN 1993-1-1 article §.2.9.1 and formula (6.41)

Muype | 146,53 | KNm
a

L 1,96
Mhized | 146,55 | KkNm
p 1,96

Unity check {5.41) = 0,00 + 0,00 = 0,00 -

Mote: Since the shear forces are less than hall the plastic shear resistances their effect on the moment
resistances s neghected,
Decision tables for combined section check

Force presence

Huial force Med Present
\Shear Toroe Vyed Mot significant
Shear force Vaps Mot significant
Torslonal moment Tes Mok slgnificant
Bending moment My ed Present
Bending moment Mg rs Presant
Significant shear force without corresponding bending | Mo

maomeant

Warping data Mot present or negliolble
Classification is supported Yo
Sectlon classification Class 1
Elastic verification Is set by the user Hoy

Plastic shear formula is available Yes
Combined bending and axial force formula |5 avallable Yes
Combined bending and axial force check can be calculated | Yes

According to EN 1993-1-1 articke 6.2.9.1 and formula (6.41)

The member satisfies the saction check.
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w2 ISTABILITY CHECK:...

Classification for member buckling design

Decisive position for stability classification: 14,290 m

Classification according to EN 1993-1-1 articl 5.5.2

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

t @y gz gL ko @ Class 1! Class2 °*

[mml [mm] [kN/m=]| fkdfm?l ) -1 -1 [ Limit—  Limit

LR ) [ [-1 [
11 170 |10 2,176e+05 | 2,866e+05  |0,76 L00 [17,00 (2278 |2766 33,73
3 |1 170 10 2,637e=05 | -2, 1Me+05 |-081 055 1700 | 50,26 a8 62 3,07
5 |1 170 |10 -2,446e+05 | -3,1362+05
71 w0 |10 -2,557e+05 | 1BSGe+05  |-1,50 0,39 17,00 |7501  |Bo47 | 161,39

Mote: The Classification limits have been set according to Semi-Comp-.
The cross-section is classified as Class 1

Flexural Buckling check
According to EM 1993-1-1 article 6.3.1.1 and formula (5.46)

Buckling parameters yy iz

Sway type SWEY non-sway

| Systern length L 0,871 3,065 m
Buckling factor k 1,91 0,56

Huckling length L 1,666 5,107 m
Critical Euler load N 175088 | 3377 92 EN
Slenderness & 21,77 66,73

Relative slendemess A | 0,28 o8f

Limit slenderness Ao 0,20 0,20

Buckling cunve C c

Imperfection o 0,49 0,49
Reduction factor ¥ 0,96 062

Buckling resistance Need | 246512 | 1587,77 kN
Cross-section area A 7,2570e-03  [m2

Buckling resistance Meps | 158777 kN

Unity check 0,60 2

Torslonal{-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula {6.46)
Mote: The cross-section concemns a RHS sectlon which s not susceptible to Terslonal-Flexural} Buckling,

Lateral Torsional Buckling check

Acrording o EM 19453-1-1 article 6.3.2.1

Mote: The cross-section concerns @n BHS section with "h /b < 10 ¢ e
This section 15 thus not susceptible to Lateral Torsional Buckling,
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LTE additional parameters

|Minimal z coordinate zew. | -100 mm
Maximal 2 cogrdinate Zme | 100 mm |
Relative slendemess Awi: | 087

End moment ratio gy 0,99

| Equivalentpoint load F a7 o7 L
Enuivalent line load g 818 kiim
Difference with M 544,63 kMm
Differance with F 528,19 kMim
Difference with q 774,71 kMm
 Resulting load type paint load F

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

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 7,2570e-03 me
Plastic section modulus Wy, 5080804 m?
Plastlc section modulus W, 50808604 m?
Desigin comprassion force Med 953,02 kM
Desian bending moment {maximum) Mye | 46,79 kM
Design bending mament (maximum) Mo | 16,46 kM
Characteristic compression resistance Npx | 257624 kM
Characteristic moment resistance M, s 180,37 kMm
Characteristic moment resistance Mg pi 180,37 kMm
Reduction factor ¥, 0,96

Resduction factor s 0,62

Reduction factor gir 1,00

Interaction factor ky, 1,03

Interaction factor ks 0,63

Interaction factor Kz 0,64

Interaction factor ke 0,85

Maxzimum moment Mye & derived from beam B2946 position 9,065 m,
Maximum moment Myed is derived from beam B2946 position 0,000 m.
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MAXKIMUEM MOMent Mzed 15 J2rVed Tnom DEam L4940 POSTIon W, m.

Interaction method 1 parameters

(Critical Euler load M., 3175088 kR
ﬁrltm Euler load Ners 3377,92 kM
| Elastic_critical nad He, T 8104, 78 kR
Plastic section modulus W, a,0608e- 04 m?
| Elastic_saction modulus W 4,4511e-04 m?
 Plastlc section mocuius Wi 5, A0 m
Elastic section modulus W, 4,2511e-04 m?
Second moment of area Iy 4,2511e-05 m?
Second moment of anea I 4,2511e-05 m?
Torsional constant T 70717e-05 m?
Method for equivalent moment factor Cep o | Table A.2 Line 2 (General)
Design bending moment [maxmum) Mys | 46,79 kM
Maximum relative deflection & -3 T
Equivalent moment factor Cogo 0,09

Method for equivalent moment factor Cepp | Table A2 Line 2 (General)
Deslgn bending moment (maximum) Mqea | 1646 kMm
Maximurm relative deflection &y 1,2 m
Equivalent moment factor Creo 074

Factor jiy 1,00

Facter | 0,87

Factor & 0,84

Factor agr 0,00

Critical moment for unifiorm bending Mego 2476,18 khm
Relative slendemess Amis 027

Limit relative slenderness Amiom 0,26

Equivalent mament factor Coy, 0,99

Equivalent morment factor Coe 0,74

Equivalent mament factor Cour 1,00

Factor byr 0,00

Factor o7 0,00

Factor dir 0,00

Factor e 0,00

Factor wy 1,20

Factor w; 1,20

Factor ng 0,37

Maximum relative slenderness Al ses 087

| Factor Coy 0,9%
| Factor Gy 0,57

Factor Cay 083

Factor Cz 1,06

Unity check (6,61} = 0,39 + 0,27 + 0,06 = 0,71 -
Unity check {6.62) = 0,60 + 0,17 + 0,08 = 0,64 -

The member satisfiss-the stability check.
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4.3.3.

My

REZNE SILE —-DONJI POJAS GLAVNOG RESETKASTOG NOSACA
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EN 1993-1-1 Code Check
Hational annex: Standard EN

[Member B3031 | 4,354 / 14,290 m | CFRHSZ00X200X10 |5 355 |GSNS | 0,56 - |

Mote: EM 1993-1-3 article 1.143) specifies that this part does not apply o cold formed CHS and RHS sections,
The default EN 1993-1-1 code check i executed instead of the EN 1993-1-3 code check,

Combination key
GSHE [ 1.35%estita teding + 1.50%pokretno +
1.35=dodatng stalro = 0.90%emperatura pozitivia

Partial safety factors
vy frir resistance of ornss-sactinns

yrap For resistaince 1o iistability ,m

wIISECTION CHECK::..
The critical check is on position 4,354 m

Internal forces Calculated Unit
1430,12 kN
-0,86 kN
3,26 kN
-1,29 kNm
16,24 kNm
49,57 kM

Classification for cross-section design
Classification according to EN 19893-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EM 1993-1-1 Table 5.2 Sheet 1 & 2

o o2 L) k: = cft Class1 Class 2 Class 3 Class
[mm] [mm] [kN/mZ2] [k m=] [<1 [] [-]1 [-] Limit Limit Limit
[-] [-1 [-]
1 [T 170 10 =2, 526e+05 | -2,1438+05
3 I 170 10 -2 082e+05 [ -1,433e+05
5 |I 170 10 -1A417e+05 | -1,800e+05
! I 170 10 -1,860e+05 | -2 510e+05

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1
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Tension check

According to EN 1993-1-1 article 6.2.3 and formula {6.5)
A 7,2570e-03 |m?

| Mpira 576,24 kM

M,k 2960, 27 kN

(Mipd 2560,27 kN

Unity check | 0,56 Wl |

Bending moment check for M,

Aecording to EM 1993-1-1 article 6.2.5 and formula {5.12),(6.13)

Vol 5,0808e-04 | m?
Mgty R 180,37 KNm
Unity check | 0,09 -

Bending moment check for M;

[Weiz 5,0808e-04 | m?
Mgtz rd 180,37 khm
Unity check | 0,05 -

Shear check for ¥y

n 1,30

A 3,628%-03 |m?
¥ 743,69 [T
Unity check | 0,00 :

Shear check for ¥;

According o EN 1993-1-1 arlicle 6.2.5 and formula {6.12),(6.13)

According to EN 1993-1-1 article 6.2.6 and formula {6.17)

According to EN 1993-1-1 article 6.2.6 and formula (6.17)

n 1,20

A 3628503 m?

| Waizpd 743,69 kN

Unity check | 0,00 -

Torsion check
According to EM 1993-1-1 artiche 6.2.F and formula {(6.23)
Fibre 1

Ted 1.8 MPa

Thd 2050 |MPa

Unity check [0,01 |-

Mote: The unity check for torsion & lower than the Simit volue of 0,05, Therefore torsion is considered as

insignilicant and & ignored in the combined checks.

Cumbined bending, axial force and shear force check
According to EM 1993-1-1 article 6.2.9.1 and formula (6.41)

103,36 |kiim
[0 2355
Mugrd | 10546 [klm |
B 2,55

Unity check {5.41) = 0,01 + 0.00 = 0,01 -

{

MNote: Since the shear forces are less Lian hall the plastic shear resistances their effect on the moment

resistances & neglected,
Decision tables for combined section check

Force presence

Hucial force Mes Prasent

Shear Toroe Vyed Mot significant
Shear force Ve Mok significant
Torsional maorment Te Mot sianificant
Bending moment My ed Present
Bending moment Mz es Present
Significant shear force without corresponding bending | No

moment

Warping data Mot present or negliglble
Classification i supported Yt
Sectlon classification Class 1
Elastic verification s set by the user HNo
Plastic shear formula is available fes
Combined bending and axial force formula Is available fes
Combined bending and axial force check can be cakulated | Yes

|A.Dmnilng to EN 1993-1-1 articke 6.2.9.1 and formula (6.41) |

The member satisfies the section check.
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STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability dassification: 9,579 m
Classification according to EN 1993-1-1 article 5.5.2

Clagsification of Internal and Qutstand parts according to EM 1993-1-1 Table 5.2 Sheet 182

[y et
[eN/m=] | [kNfm?] | -] =1 [-1 % I¥],

Id_ Type |c t

[mm]  [mm]

Lok !

| -1,907e-+05

(a F N

L

i |1 170 |10 -1,434e+05

3 |1 170 10 -180%e+05 [3.254e+04  |-5.56 0,15 (1700 [192,14 (221,50 (V8038 |1
£ 1 170 |10 4,788 +04 | 9,521e+04  |0,50 100 (17,00 (2278 |2766 3736 |1
71 70 |10 8,593e+04 | -1,280e+05 |-1,50 040 17,00 |73,18 64,36 | 15497 |1

Mobte: The Classification limits have been set according to Semi-Comp+.
The cross-section s classifled as Class 1

Lateral Torsional Buckling check

According to EM 1993-1-1 article 6.3.2.1

MNote; The cross-section concerns an RHS section with "h /b = 10 7 A"
This section is thus not susceptible to Lateral Torsional Buckling,

LTE additional parameter:

Minirmal 2 coordinate Z.y. | -100 mim
Maximal 2 coordinate Zms: | 100 mim
Redative slendemess Amiz | 1,55

End moment ratio g 0,08

Equivalent point load F -13,63 ki
Equivalent line Ioad q 1,77 khl/m
Difference with M 316,29 ki
Difference with F 790,48 kMm
Difference with q 929,62 kim
| Resulting load type point load F

The member satisfies the stability check.

4.3.5.
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SETKASTOG

v

5355 [GSNE (0,73 - |

1,00

1,25

490,0
Cold farmed

55,0

DIMENZIONIRANJE —DONJI POJAS SEKUNDARNOG RE

Standard EN

v

for resistaince Lo instability

yraz for resistance of net sections

NOSACA
1.35*dodatno stalno + 0.90*emperatura pozitivna

GSHE [ 1.3%%vlastita tefina + 1.20%pokretne +
Partial safety factors
yrag for resistance of oross-sections

Fabrication

Combination key
Ultimate strength

Yield strength f,

Material

MNote: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

|Member B659 |0,000 [ 15,450 m | CFRHS200X200X8

EN 1993-1-1 Code Check

Hational annex

4.3.6.
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ARHITEKTURE | GEODEZIJE

+:IiSECTION CHECK::...
The critical check is on position 0,000 m

Internal forces Calculated Unit

MEs -y kN
Yy -10..20 kN
Vard 80,19 KN
Ti -13,53 kM
M -63,60 kNm
Mz Ea 5,57 khm

Ciassification for cross-section design
Classification according bo BN 1953-1-1 artick: 5.5.2
Classification of Internal and Outstand parts according o EN 1993-1-1 Table 5.2 Sheet 1 & 2

W Type ¢ ' & o1 o W ks o ot Clssl) Class 3 | Class
. : [mm] [mm] [kN/mZ] mwefms]T [ 1-1 1 T Limit T Limit i
[-1 [-1
11 76 |8 2,808e+05 | 3,083e+05 [0,91 100 2200 |2278  |2766 |3L01 |1
3 |1 176 8 2,95/8+05  |-1,916e+04 | -0,06 099 (300 | 34,61 29,80 44,04 1
5 1 176 L) =3470e+04 | -6, 222e-+04
7 |1 6 |8 4017e+0d | 2,6522+05 |-0.10 D84 27,00 |2817 |3383  |5.52 |1

Mote: The Classification limits have been set according to Semi-Comp-.
The cross-section i classified as Class 1

Compression check
According o EN 1993-1-1 article 6.2.4 and formula (6.2)

A 5,0240e-03 | m?
Me Fid 2103,02 [T
Unity check | 0,35 e

Bending moment check for M,
According to EN 1993-1-1 articke 6.2.5 and formula (6.12),(6.13}

Wiy 4,2086e-04 | m?
Mty 149,41 kHm
Unity check | 0,43 =

Bending moment check for M,
According to EN 1993-1-1 artiche 6.2.5 and formula (6.12),(6.13)

Wiz 4,20860-04_ | m?
M1 pa 149,41 ki
Unity check | 0,04 5

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

n 120
A, 30620e-03 | m?
| Mot 2 67,09 kM
Unity check | 0,02

Ana Latingi¢
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Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

L 1,20

Ay 20620e-03  |m?

| Woizad 607,09 kN

Unity check | 0,13

Torsion check

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

Ted 229  |MPa

Th 2050 | MPa

Unity check (0,11 |-

Combined Shear and Torslon check for W, and Teeq
Aecording to EN 1983-1-1 article 6.2.6 & 6.2.7 and formula (5.25),(6.28)

| WplT 3P 539,15 |kN
Unity check | 0,02 5

Combined Shear and Torshon check for V: and Tiea
According to EN 1993-1-1 article 6,2.6 & 6,2.7 and formula {(6,25),(6.28)

WpiTeRd 339,15 kN
Unity check | 0,15

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula {6.41)

Muyme 126,78 [khm
a 1,92
Muzpd (126,78 | kNm
1,92

Unity check {6.41) = 0,27 + 0,00 = 0,27 -

Decision tables for combined section check

Force pracanca | : =
Al foree Ned Present

Shear force WV, p Mot significant |
Shear force Ve s Mot slgnificant

Torsional moment Ted Fresent

Bending moment My ed Present

Bending moment M gs Present

Significant shear force without corresponding bending | Mo

mament

Torsional mament without shear force Mo

Warping data Mok present or negligible |
Classification & supported Yes

Seclion classification Class 1

Elastic verification s set by the user Ho

Plastic shear formula ls avallable Yot

Combined shear and torsion formula is available YES

Combined shear and torsion check can be caloulated Yes

Combined bending and axial force formula is available Yt

Combined bending and axial force check can be caloulated | Yes

.|A.mdlng to EM 1993-1-1 artick: §.2.9.1 and formula {5.41)

The member satisfies the section check.
STABILITY CHECK::..

Classification for member buckling design

Decisive position for stability classification: 0,000 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1003-1-1 Table 5.7 Sheet 18 2

t [: 01 oz L'} ko Class 2 Class 3 Class
[mm] [kN/mZ] [kM/m=] [-1 -1 Limit Limit
[-] [-1
11 176 ] #8082+05 | 5083e+05 (0,91 1,00 3300 |23,78 37 Bh 39 1
12 1 176 ] 2,952e+05 | -1,016e+04 | -D,06 0,24 2200 |M61 080 4504 1 |
i |1 176 (] -3 4T0e+04 | -6 e 404 i
7 11 16 g [-4917e+04 [2,65204+05  -0,19 0,84 2200 2817 3393 52,52 i
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Mote: The Classification limits have been set according to Semi-Comp=.
The cross-section is classified as Class 1

Flexural Buckling check
According to EN 1993-1-1 erticle 6,311 and formula (6.46)

Bucklihg paramete Yy . lzx ;

Swiay tyne say AE-Sway
System length L 0,966 21,120 |m
Buckling factor k 0,58 0,04

Buckling length Lo 0,850 0,950 m
Critical Euler load N B1899.95 | H189995 kN
Slenderness b 12,74 12,24

Relative slendemess Aw | 0,16 0,16

Limit slenderness dap  |[0,20 0,20

Mote: The slendemess or corpression force bs such that Flexural Buckling effects may be ignored
according to EN 1993-1-1 articdle 6.3.1.2(4).

Torskonal{-Flexural) Buckling check

According to EM 1993-1-1 article 6.3.1.1 and formula (G.46)

Note: The cross-section concerns & RHS section which is not susceptible to Torsional(-Flexural) Buckling,
Lateral Torsional Buckling check

According te EN 1993-1-1 article 6.3.2.1

Mote: The cross-section concems an RHS section with "h /b < 10 7 hes”,

This section is thus not susceptible to Lateral Torsienal Buckling.

LTE additional paramete

Minimal 2 coordinate f—- | -100 mim

Maximal 7 coordinate Zms: | 100 T

Relative slendemess Aw: 0,16

End moment ratio y -0,02

Equivalent point load F 1247 kR

| Equivalent line Inad q 1,18 kP/m

Difference with M 139868 kMm

Difference with F 1073,14 kMm

Difference with g 1246, 835 kM \
Resulting load type point load F

Beading and aklal compression check
According to EN 1993-1-1 article £.3.3 and formula {6.61)/6.62)

Bending and axial comp i parameters

Interaction method alternatve method 1
Cross-section area A 5, 9240e-03 m?
Plastic section modulus Wy, 4,2086e-04 m?
Plastic section modulus W 4, 2086e-04 m?
Dusign_compression force Med 718,77 kM
Design bending moment {maximum]} Myz | -6369 kMm
Design bending moment (maximum) Mzed | -26,23 kMm
Characteristic comprassion resistance Nee | 210302 kM
Characteristic. moment resistance M; s 145,41 kMm
Characteristic moment resistance My p. 149,41 kMrm
Reduction factor ¥, 1,00

Resduction factor ¥ 1,00

Reduction factor g1 1,00

Interaction factor ky, 0,67

Interaction factor ke 0,54

Interaction factor ke 0,40

Interaction factor k. 0,90

Maximun moment Mz 5 derived from beam BS59 position 0,000 m,
Maximum moment Myed is derived from beam BG59 position 2,897 m.

Interaction method 1 parameters

Critical Euler load My 189995 kRl
Critical Euler load M H1HY,95 kM
Elastic critical load Mot 300188,10 ]
Plastlc section modulus W, 4, 2086e-04 m?
Elastic section modulus We 3,5663e-04 it
Plastic section modulus W 4,2086e-04 m’
Elastic section modulus We 3,5663e-04 m?
Second moment of area I 3,5662e-05 m
Second moment of area L 3,56028-05% it
Tersional constant L 5.8152e-05 m?
'Method for equivalent moment factor Co, o | Table A2 Line 1 {Linear)

Ratin of end moments ), -0,21

Equivalent moment factor oo 0,74 =

Method for equivalent momert factor Coy o | Tabee A2 Line 2 {General)
Design_bending moment (maximum) Myes | -26,23 __|kmm
Maximum relative deflection &y 8.8 mm |
Equivalent_moment factor Coren 0,89 |
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Interaction method 1 parameters
Factor p, 1,00

Fagtor i 1,00 |
Factor g 1,45
Factor aur 00

| Critical moment for uniberm bending Mes [ 882,30 | kNm
Relative siendemess Awin 041
Limit relative slendermess ko sm 0,33
Equivalent moment factor Coy 0,74
Equivalent moment factor Cue 0,99
Equivalent moment factor Cmyr 1,00
Factor byt 0,00
Factor &t 0,00

Factor dir 0,00
Factor eur 0,00
Factor wy 1,18
Factor we 1,18
Factor np 035
Maximum relative slenderness Arelmas 0,16
Factor Cyy 1,12
| Factor Gy 112
Factor Coy 112
Factor O 1,11

Unity check (6.61) =035 + 0,20 + 0,090 = 0,73 -
Unity check {6.62) = 0,35 + 0,17 + 0,16 = 0,68 -

The member satislies the stability check,

4.3.7. REZNE SILE-ISPUNA SEKUNDARNOG RESETKASTOG NOSACA

4.3.8. ~ DIMENZIONIRANJE-ISPUNA SEKUNDARNOG RESETKASTOG
NOSACA

Ana Latingi¢
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EN 1993-1-1 Code Check
MNational annex: Standard EN
|Member B2778 (0,000 f 1,355 m | CFRHS140X140X6 [S 355 [GSNE (0,31 - |

Hote: EN 1993-1-3 article 1.1(3) specifies that this part does net apply to cold formed CHS and RHS sections.,
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination key
GSMS f 1.35%vlastita tefina + 1.50%pokretno +
1.35=dodatno stalng + 0.90*temperatira poditiviia

Partial safety factors

Vg for resistance of cross-sections | 1,00
e for resistance to Inetability 1,00
g for resistance of net sections 1,25
Wield strength 1, 355,0 MPa
Ultimate strength fy | 490,0 MPa
Fabrication Cold farmed

«t2SECTION CHECK::...
The critical check ks on position 0,000 m

Internal forces Calculated Unit
-140,59 kN

0,38 kM

-143 kN

0,18 kMm

0,30 kMm
Iz, k2 1,46 kMm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classilication of Internal and Outstand parls according to EN 1993-1-1 Table 5.2 Sheet 18 2

Class

1|1 6 3,249e+04 | 5190e+04 | 0,63 100 20,33 (22,78 (37,66 (3553 |1
3 1 122 |6 5,311e+04 |5825e+04 0,91 100 20,33 |22,76 27,66 (3189 |1
5 |1 133 & 5,755e+04 [3813e+04 (066 100 |20,33 (22,78 7 Bh 35,02 1
7 |1 122 |6 3,693e+04 | 3,17Be+04 | 0,86 100 2033 (22,78 (27,66 (3248 |1

Mote: The Classification limits have been set according to Sem--Comp=.
The cross-section is classified as Class 1

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

A 31230e-03 |m?
[ 108,66 | kN
Unicy check | 0,13
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Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiy 1,5533=-04 [m?
LT 55,14 kNm
Unity check | 0,01 -

Bending moment chack for M,
According to EN 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

Wit 1,5533e-04 [m7
 Plgly,rd a3, 14 knm
Unity check | 0,03 -

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

f 120
Ay 1,5615e-03 | m?
Wl 320,04 kN
Unity check | 0,00

Shear check for V.
According to EN 19493-1-1 article 6.2.6 and formula (6.17)

M 1,20

Ay 1561503 | m?

otz 320,04 kN

Unity check | 0,00 =
Torskon check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)
Fibre 1

Ted 0.8 MPa

Trd 2050 |MPa

Unity check | 000 |-

Mote: The unity check for torsion & kewier than the limit valie of 0,05, Therefore torsion i considered as
insignificant and & lonored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 5.2.9.1 and Tormula {6.41)

Mhged (55,14 | kNm
a 1,69
Muzad | 55,14 | kkm
B 1,69

Unity check (8.41) = 0,00 + 0,00 = 0,00 -

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

Decision tables for combined section check

Force presence

Axial force Neg Present

Shear force Vyed Mot significant
Shear foroe Vs ps Mot sigiificaiil
Torsional moment Te Mot significant
Bending moment My eq Present
Bending moment M. gs Present
Slgnificant shear force witheut corresponding bending | No

moment

‘Warping data Mot present or neglinible
C

Classification s supported Yes
Section classification Class 1
Elastic verification is set by the user Ho
Plastic shear formula is available Yes
Combined bending and axial force formula is available fes
Combined bending and axial force check can be calculated | es

|.l|.mo¢dln;| to EM 1993-1-1 artick: 6.2.9.1 and Tormula {6.41)

The mermber satislies the section check.

e 2STABILITY CHECK::...

Classification for member buckiing desiga
Decisive position Tor stability classification: 1,355 m

Classification according te BN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according o EN 1993-1-1 Table 5.2 Sheet 1682

Ana Latingi¢
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Id Type ¢ t oy o3 k Class 3

[mm] [mm] [kN/m#] [kN/m?]

1 6 4,4608+04 | 7,088e+04 | 0,60 1,00 2033 (2278 12766 | |35 1
|1 112 B 7,102e+04 | 476Be+04 067 100 (2033 (7276 27 B3 34,90 1
5|1 122 |5 4,5248+04 | 1,596e+04 | 0,42 1,00 2033 (22,78 27,65 3872 |1
711 127 |6 [1,8822+04 | 4.216e+04 | 045 100 (2033 (2278|2766 (3877 |1

Mote: The Classification limits have been sel according Lo Semi-Comps.
The cross-section is classifled as Class L

Flexural Buckling check
According to EM 1993-1-1 article 6.3.1.1 and formula {6.46)

Buckling parameters  yy Iz

Sway type SWEy | non-sway
System length L 1,355 1,355 m
Buckling factor k 3,27 0,91

Buckling length L 4,435  |1,231 m
Critical Euber load N 969,80 (1259343 kN
Slenderness A 8170 |22.67

Relative slendemess b | 1,07 0,30
Limit slenderness A= 0,20 (0,20

Buckling curve C [
Impetfection a 049 049
Reduction factor ¥ 0,50 0,95

Buckling reskctance Neps | 555,30 105415 (kN
Flexural Buckling verification

Cross-section area A 3,1230e-03  [m?
Buckling resistance Mepd | 555,30 kM
Unity check 0,25 -

Torsional{-Flexural) Buckling check
According o EN 1993-1-1 article 6.3.1.1 and formula {6.96)
Mote: The cross-section concerns a BHS sectlon which s not susceptible to Torslonal(-Flexural} Buckiing.

Lateral Torsional Buckling check

According te EM 1943-1-1 article 6.3.2.1

Mote: The cross-section concerns an RHS. section with *h /b < 10 § A"
This section 15 this not susceptible to Lateral Torskenal Buckfing,

LTE additional parameters |

|Minima! z coordinate 2. | | -70 mi
Maximal z coordinate zme. |70 mm
Redative slendemess Ami;  |[0,30

Eired mament ratio g -0,22

Equivalent point load F 0,16 kM
Equivalent line laad g 0,23 KM/m
Difference with M 0,05 kMm
Difference with F 0,00 kMm
Difference with g 0,00 kMm
Resulting load type point load F

Bending and axial compression check
According to EN 1993-1-1 article 6,3.3 and formula (8.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 3,1230e-03 m#
Plastic section modulus W, 1,5533¢-04 m3
Plastic section modulus W: 1,5533e-04 m?
Deslan compression force Mes 140,59 kM
Design bending moment (maximum) Mye | -1,76 kNm
Deslan bending moment (maximum) Mees | 1,98 kMm
Characteristic compression resistance Neg | 110866 kM
Characteristic moment resistance M; = 55,14 kNm
Characteristic moment resistance Mgy 55,14 kMm
Resduction factor x; 0,50

Resduction factor x: 0,95

Reduction factor it 1,00

Interaction factor ky, 1,00

Interaction factar ke 0,58

Interaction factor ke 0,71

Interaction factor ke 0,97

Maximum moment M, g is deriwved from beam B2778 position 1,355 m.
Mazimum mament Meed is derived from beam B2778 position 1,355 m,

Interaction mEthod 1 parameters

Criticat Euler load My 060,30 [
Crilical Euter load M 17593,5 KN
Elastic critical ioad Mo 207780,23 kN
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Interaction method 1 parameters

| Plastic_section modulus Wy 1,5533e-04 m?
| Elastlc section modulus Way 1,3149e-04 m
Plastic section moculus W, 1,5533e-04 m?
Elastic_section modulus Wz 1,314%:- 14 m
| Secand moment of ares I 9, 20:43e-06 __|mf
Second moment of area T 9, 20432-06 m?
Torslonal constant L 1.4788e-05% m
Method for equivalent moment factor Ceyo | Table A2 Line 2 (General)
Deslan bending moment (madmum) Myz |-1,76 kMm
Maxirmum relative deflection & 01 in
Equivalent moment factor Coyo 0,92
Method for equivalent moment factor C—zpe | Table A2 Line 1 (Linear)
Ratie of end moments g; 0,74
Equivalent moment factor Coeo 0,95
Factor | 0,92
Factor e 1,00
Fagtor £ 0,30
Factor ar 0,00
Critical moment for uniform bending Me.o | 3568,38 kHm
Redative shendemess Amis 012
Limit refative slendemess Awinsm 0,29
Equivalent moment factor Cop, 0,92
Equivalent moment factor Coe 0,05
Equivalent moment factor Coper 1,00
Factor bt 0,00
Factor oot 0,00
Factor dir 0,00
Factor e 0,00
Factor wy 1,18
Factor w; 1,18
Factor nw 0,13
Maximum_relative Slendermess Al sa 1,07
Factor Cy 0,99
Factor Gy 0,90
Factor Coy 0,51
Factor Ce 0,98
Unity check (3.61) = 0,23 + 0,03 + 002 = 0,31 -
Unity check {6.62) = 0,13 -+ 0,02 + 0,03 = 0,18 -
The member satisfies the stability check.
4.3.9. REZNE SILE-SEKUNDARNI NOSAC 1

My

—116,95 kNm

~54,02 kNm

=21,21 kNm

8870

~43 28 kNm
~44 18 kNm
kKNm

-5,09 kNm

11,47 kNm }
34,02 kNm =

46,45 kNm
48,76 kNm
40,94 kNm

22,99 kNm b

22,75 kNm F
31,08 kNm F
36,03 kNm |
35,86 kNm

22.23kNm |
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4.3.10. DIMENZIONIRANJE-SEKUNDARNI NOSAC 1

EM 1993-1-1 Code Check
Mational annex: Standard EN

[Member 84593 (0,000 / 14,290 m |HEAZOO |5 355 |GSNE [0,81 - |
|Combination key ' o e | RS 2

GSMNY [ 1.35*vlastita tezina + 1.50"pokretno +

| L35%=dodatne staing + 0.90*temperatura pozitivia

Partial safety factors

v for resistance of cross-sections | 1,00
\yraz for resistance to instability 1,00
yrap for resistance of net sections 1,25

Yield strength f, 3550 |MPa
Ultimate strength fu | 490,0 | MPa
Fabrication Rolled

Ana Latingi¢
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- 2SECTION CHECK::...
The critical check is on position 0,000 m

Internal forces Calculated  Unit

Med 7,61 [m]
Ve 0,85 KN
Vo pd 63,38 [0
Ted 0,00 KHm
My Eal -116,95 kMm
Mz -3,54 KNm

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

o oz L ko a Class 1 Class 3 Class
[kM/m?]  [kN/m?] [-] -1 [ Limit Limit
[-] [-1
1[50 79 10 2,892e+05 [3,101e+05 (093 (044 [100 (788 (732 8,14 11,27 z
3 50 o 10 2780405 [2571e+05 (092 046 (100 (7BE |32 .14 11,55 F
4 1 14 ] 2,108e+05 | -2, 136105 -1,01 049 067 |6006 4,23 wzHa |1
5 70 10 -2,921e405 |-3,129e+05 | {
!

30
S0 ] 10 -2 B0Ge+05 | -2, 5%%e+05 |
Th

Mote: The Classitication limits have been set according to Semi-Comp+.
The cross-section is classilied as Class 2

Tension check

According to EN 1993-1-1 article 6.2.3 and formula (6.5)

A 5.2800e-03 |[m?

' Mpipd 1906, 90 kN

M i 189,06 kN

Mt rd 18%8,06 kN

Unity check | 0,00 =

Bending moment check for M,
Arcording to EN 1993-1-1 article 6,2.5 and formula (6.12),(6.13)

Wiy 4,20 7e-04 | m?
Mty pu 152,35 Kim
Unity check [ 0,77 =

Bending moment check for M.
According to EN 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

Wi 7037504 | m?
Mpiz,p 72,33 KNm
Unity check | 0,05 p

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

1 1,20

Ay 4,1592e-03 | m?
| Wiliyae 852,98 kN
Unity check | 0,00 =

Shear check for V.
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

0 1,20
A 1,8050e-03 |’
| Wiz J65,95 kM
Unity check [ 0,17
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Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

ﬂm.nn 152,35 [(kNm
[} 2,00
|\ Mpizpd |72,33 kN
F 1,00

Unity check (6.41) = 0,59 + 0,05 = 0,64 -

Mote: Since the shear forces are bess than hall the phastic shear resistances their effect on the moment:
resistances k& nealected,

Note: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 article 6.2.9,1(4)

its effect on the moment resistance about the y-y axis is neglected.

Mote: Since the axial force satkfies criterla (6.35) of EN 1993-1-1 article £.2,.9.1(4) its effect on the moment
resistance about the z-z axis & neglected.

Decision tables for combined section check

Auxial force Meg Present

Shear foroe Vyed Mok significarnt
Shear foroe Wyps Mot significant.
Torslonal moment Te Mot presedt
Bending momernt Myeq Present
Bending moment M. e Present
Slgnificant shear force without corresponding bending | No

mament

Warping data Mot present or negligible |
Classification is supported Yot
Section classification Class 2
Elastic werilication is set by the user Hex

Plastic shear formula is available Yis
Combined bending and axial force formula I8 available Yes
Combined bending and axial force check can be caloulated | Yes

According to EN 1993-1-1 articke 6.2.9.1 and formula (6.41)

The member satisfies the section chech.

et ETABILITY CHECK::...

Classification for member buckling design

Deciive position for stability dassification: 0,000 m

Classification according to EN 19593-1-1 article 5.5.2

Classification of Internal and Qutstand parts according to EM 1993-1-1 Table 5.2 Sheet 1 & 2

o o r) w ko a cft Class 1 Class 3 Class
[kN/m*] [kN/m<] [-1 -1 I-1 [-1 Limit Limit

[-] [-]
9 10 2,892e+05 |[3,101=+05 (0,93 (0,44 (100 |7.88 |732 8,14 1127 |2
9 10 2,780e=+05  |2571e+05 (092 (046 100 |7BE |7 32 8,14 11,55 2
134 7 2,108e+05 | -2,13604+05  [-101 0A% 20,62 | 6006 69,23 102,24 1
i) 1 -2.521e+05  |-3,13%+05
o 1 -2 Blde+0s | -7, Subet0h

Mote: The Classification limita have been set according to Semi-Comp+.
The cross-section is classilied as Class 2

Lateral Torsional Buckling check
According te EN 1993-1-1 article 6.3.2.1 & £.3.2.3 and formula (5.54)

LTE parameters

88" 8B

Method for LTE curve Alternative case

Plastic section modulus W 4.2017e-04 m?
Elastic critical moment M. 248,49 kMm
Relative shendermess Amiyr 0.8

Limit slenderness Az 0,40

LTE curve b

Imperfection dgr 034

LTH factor [ 0,75

Reduction lactor xur 083

Correction factor ke 0,57

Correctlon factor f .59

Modified reduction factor grmed | 1,00

Design buckling resistance Mpprd | 152,35 kMm
| Unity check 0,77 -
LTE length L 0,065 I'm
[Tnflusnce of Ioad position [ g fluence | |
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Mcr parameters

| Correction factor k 1,00
[ Correction facter k 1,00 |
LTH moment factor Cy 3,05

LTH moment factor Cz 1.32

LTB mement factor Cy 041 el
Shear center distance d. 0 mim
Distance of load application 23 |0 LT
Mono-symmetry constant [5 1] mim
Mono-symmetry constant 7 1] L]

Mote: C parameters are determined according to ECCS 119 2006 [ Galea 2002.

Mote: The correction factor ke is determined from Ci.

LTE additional parameters

Minimal z coordinate Zew |95 mm
Maximal z coordinate Zmw. | 95 mm
End maoment ratico gy 037

Equivalent point load F 55,85 kh
Equivalent line load q 12,32 kHim
Differaiice with M 835,38 kM
Difference with F 202,52 kN
Difference with q 0,00 kM
Resulting load type line load g

Bending and axial tension check
According te EN 1993-1-3 article 6.3

Design tension force Mes

761

Dasign bending moment Myed | -116,95
Design bending moment Maee | -3,54

Tension resistance Neag

1898,06

Bending resistance Mey ed

152,35

Bending resistance Mespdeem | 72,33

FEeEEe

Unity check = 0,77 + 0,05 - 0,00 = 0,81 -

Shear Buckling check

According to EN 1993-1-5 aricle 5 & 7.1 and formula {5.10) & (7.1)

Shear Buckling parameters

Buckling Held length a 14,200 m
Web unstiffened

Web liight [y 170 M|
Web thickness t T mm
Material coefficient © 0,81

Shear correction lactor n_ | 1,30

Web slenderness b/t | 26,15

Web slenderness limit | 48,82

Mote: The web skenderness s such that Shear Buckling effects may be ignored

according to EN 1993-1-5 artice 5.1(2).
The member satislies the stability check,
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4.4.2. DIMENZIONIRANJE-GORNJI POJAS GLAVNOG RESETKASTOG
NOSACA

EC-EN 1993 Steel check ULS

Linear calculation

Combination: GSh&

Coordinate systermn: Principal

Extrerne 10 Member

Selection: 4525, B4520, BATS9, B4ren

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

Member B4525 | 14,200 / 14,200 m | CFRHS200X200X10 S 355 |GSN8 (0,89 -

HMote: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination ke

GSNE f L35*vlastita tedina + 1.50™pokretne +

1.35%dodatno stalno + 0.90*temperatura pozitivna

Partial safety factors

vrag for resistance of cross-sections (1,00 |
[yeax for resistance to instability [1,00 |
|z for resistance of net sections |1,25 |

Vield strength f, | 355,0 [MPa_|
{Ultimate strength f, | 4%0,0 [MPa_|
Falbrication | Cold formed |
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The critical check is on position 14,290 m

Internal forces Calculated  Unit

CHECK::...

N -00,44 N
Yok 0,02 kN
Wz rd 35,82 kN
T 0,86 kNm
il -2, 71 kNm
Mg 0,07 khm

Classification for cross-section design
Classification according be BN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EM 1953-1-1 Table 5.2 Shect 1 8 2

Id " Type ‘¢ ] Lt
= Yl

[mm]

7 - L
[kWimZ]  [ENImI  [-]

. k&

T

Class 1
Limit
[-1

Umit

Clhass|3 | Class™
Cimit —

i |1 170 |10 1,761e+05 | 1,P64e+05 |1,00 2278 |#766 (3084 |1
3 |1 170 10 1,593e+05 | -1,316e+05 |-083 50,95 937 4,38 1
K 170 |10 -1 487e+05 | -1,4002-+05

7|1 170 |10 -131%e+05 | 1,590e+05 |-0,83 0,55 |17,00 |5.,10  |50,54 | &468 |1

Mote: The Classification limits have been set according to Semi-Comp-+.
The cross-section i classified as Class 1

Compression check

According to EN 1993-1-1 article 6.2.4 and formula (6.9)
A 7,.2570e-03 | m?

Me il 2576,24 kN

Unity check | 0,04 =

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiy 5,0808e-04 | m3

| Mgy Ad 180,37 khm
Unity check | 0,40 -
Bending moment check for M
According 1o EN 1993-1-1 artiche 6.2
Wiz 5,0808e-04 | m3
Mgtz pd 180,37 khm
Unity check | 0,00 =
Shear check for ¥y

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n L0

Ay 3628503 [m?
Wl 743,69 kN
Unity check | 0,00 '

5 and formula (6.12),(6.13)
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Shear check for ¥,
According to EN 19693-1-1 article 6.2.6 and formula (6.17)

% 1,20

Ay 3,6285e-03 | | m?

| Vol Ril 743,69 kN

Unity check | 0,05 4

Torsion check

According o EN 1993-1-1 arliche 6.2.7 and formula (6.23)
Fibre 1

TEd 0.4 MFa

Thd 2050 |MPa

Unity check  |0,00 |-

Mote: The unity check for torsion & loweer than the limit value of 0,05, Therefore torsion & considered as
insigiilicaint and & igored in the combined checks,

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and farmula (6.41)

Muyze 180,37 |KkMm
a 1,56
Hr\u'nn 130,3? kim
1,56

Unity check (6.41) = 0,2 + 0,00 = 0,22 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances & nealected.

Declsion tables for combined section check

Axial force MNed Progent

Shear force Vyed Mot significant
Shear force Ve es Mot sianificant
Torsional moment Teg Mot significant
Bending moment My eq Present
Bending moment M;es Presant
Lignificant shear force without corresponding bending | Mo

raiment o

|Warping data Mot present or negligible
Classification & supported ‘es
Seclion classification Class 1
Elastic werification is set by the wuser o

Plastic shear formula ls available es
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be caloulated | Yes

Acoording to EM 1993-1-1 article £.2.9.1 and formula {(6.41)

The member satlsfles the section check.
w3 STABILITY CHECK::...

Classification for member buckling design

Decksive position for stability classification: 14,290 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EM 1093-1-1 Table 5.2 Sheet 18 2

[ Oz Class 3 Class

[mm] [kN/m?] [k /m?] -1 imi Limit

1,00 L00 17,00 |22.78 7,56 30,94

1 I 170 10 1,781e+05 | 1.764e+03
T 1 170 |10 1,593e+05 |-1,316e+05 |-083 0,55 (17,00 |5095 5937 (8438 |1
5 I 170 10 -1 487e+05 | -1,490e+05
7 |1 170 |10 -1,310e+05 | 1,590e+05  |-0.83 0,55 17,00 51,10 59,54 | 8468 |1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Flexural Buckling check
According to EN 1993-1-1 article 6,3.1.1 and formula {6.46)

Buckling parameters yy Iz

Swiay Typse WAy 10N-5way

| System length L 12,370 14,390 m
 Buckling factor k 1,72 [T

Buckling length L 21,311 |E077 m
Critical Euler load M 194,00 | 1350,67 i
Shanderness & 2/845 | 105,53
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Buckling parameters  yy I
Relative slendemess Aw | 3,64 138
Limit slenderness s 0,20 .20

Buckling curve C C
Imperfection o 0,45 [
Reduction factor x 0,07 036 ER

Buckling resktance Mups | 170,76 01706 KN
Flexural Buckling verification

Cross-section area A 7,2570e-03  [m?
Buckling resistance Mopd | 170,76 kN
Unity check 0,58 =

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula {646}
Mote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

MNote: The cross-section conceris an RHS section with *h / b < 10 7 hwis"
This section is thus not susceptible to Lateral Torsional Buckling,

LTE additional parameter:

Minimal 2 coordinate 2. | -100 Mt
Maximal 2 coordinale 2me | 100 mim
Relative slendemess b | 138

End moment ratio g 0,24

Equivalent point load F 25,59 kN
Equivalent line load q 3,58 kN/m
Difference with M 855,78 KHm
Difference with F 390,92 kNm
Difference with g 378,75 kHm
Resulting load type line koad g

Bending and axial compression check
According to EN 1993-1-1 article 6.3.3 and formula (8.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
|Cross-section_area A 7,2570e-03 m?
Plastlc section modulus Wy 50808604 |m? |
| Plastic_section_ modulus Wi 5080604 m?
Design compression force Ned 44 kM
Design berding moment {maxirmum) Mye | -7271 kNm
Design banding moment {maimuem) #M.ed | 155 kMNm
Characterktic compression resktance New [ 2576,24 kN
Characteristic moment resistance My s 180,37 kMm
Characteristic moment resistance M p. 180,37 kM
Reduction factor x, 0,07

Reduction factor ¥, 0,36

Reduction factor gt 1,00

Interaction factor ky 0,76

Interaction factor ke 0,59

Interaction factor ks 1,08

Interaction factor ke 1,10

Maximum moment My is derived from beam B4525 position 14,290 m.
Maximum moment Mg is derived from beam B4525 position 0,000 m,

Interaction method 1 parameters

Critical Euler oad My 194,00 il
Critical Euler load M 135067 kRl
Elastic critical load Ne.1 487761,21 kR
Plastic section modulus Wy 5,0808e-04 m?
Elastic section modulus Wy 4,2511e-04 m?
Plastic section modulus W 5,0808e-04 m?
Elastic section modulus Wez 4.2511e-04 m?
Second moment of area Iy 4,231 1e-0% m?
Second mament of area T 4,2511e-05 m
Torslonal constant T 107 17e-05% ny?
Method for equivalent moment factor Cepn | Table A2 Line 2 (General)
Design bending moment (maximum) Myeg | <7271 kRm
Maximum relative deflection & -44,0 Tk
Equivalent marment factor Sy o 0,69

Method for equivalent moment factor Ceep | Table A2 Line 2 (General)
Desigin bending moment (magimsm) M.eq | 155 kMm
Maximum relative deflection & 0,2 min
| Equivalent moment factor Coun 0,93 ST
| Factor py 0,50
 Factor [ 0,95
Factore, = 12,48 =

Factor aur 0,00
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Interaction method 1 parameters
Critical moment for uniferm bending Moo 1570,23 kMm

Relative slendermess Ay 0,34 |
Lirnie relative slendemess Ao sm 0,27 i

Equivalent. moment factor Cory [EReE

Enquivalent moment facor Cos 0,93 B
Enuivalent moment factor Cor 1,000

Factor byr 0,00

Factor o1 ﬂm

Facter dir 0,00

Factor &y 0,00

Factor wy 1,20

Factar wy 1,200

Facter i 0,04

Maimum relative slenderness hase 3,64

| Factor Cyy 0,83

Factor Cy 0,52

Factor 0,74

Factor Cx 0,87

Unity check (6.61) =056 + 0,31 + 0,01 = 0,89 -
Unity check (6.62) = 0,11 + 044 + 0,01 = 0,55 -

The member satisfles the stability check.

4.4.3. REZNE SILE-DONJI POJAS GLAVNOG RESETKASTOG NOSACA
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4,96 kN
29 kN

3.62 kN

95 kN

kN

72 38 kN

kN

4.4.4.
NOSACA

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

-0,07 kN
-0,40 kN

~1,07 kN

-1,74 kN

—2,41 kN

[Member B4525 14,200 [ 14,200 m | CFRHS200X200X10

|5355 |GSN7 (0,45 - |

- 3,08 kN

Mote: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.

The default EN 1993-1-1 code check is executed instead of the EN 1903-1-3 code check.

Combination key
GSHF £ 1.35%lastita tefina + 1.50%pokretng +
1.35*dodatno stalno + 1.50*wjetar smjer x +

0.90*temperatura_pozitiviia

Partial safety factors

-3,76 kN

-4, 43 kN
-5,10 kN

DIMENZIONIRANJE-DONJI POJAS GLAVNOG RESETKASTOG

yre: for resistance of cross-sections | 1,00
yrae for resistance to instability 1,00
yraz for resistance of net sections 1,25
Yield strength Ty 3550 MPa
Ultimate strength f, | 490,0 MPa
Falrication Cold formed
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i :SECTION CHECK::...
The critical check ks on position 14,200 m

Internal forces Calculated Unit

MEd -100,835 kN
W, 0,03 kN
¥, 36,02 kN
T -0,06 kNm
M <7196 kHm
M, g -0,12 kNm

Classification for cross-section desigin
Clazsilication according to EN 1983-1-1 articke 5.5.2
Classification of Internal and Outstand patts acoording to EM 1993-1-1 Table 5.2 Sheet 1 8 2

Id  Type ¢ i3 ol o2 w k= a eft Class 3 Class
[mm] [kN/m?]  [kM/mZ] Limit
R [-]
1 |1 10 10 1750005 |1 F46e+05 | 1,00 100 |1700 |23ve 27 bk 30,95 1
1|1 Ho |10 1,5760+05 |-1,303a+05 |-0.8% 0,55 [17,00 | 50,09  |5042 (8446 |1
5 |1 170 10 -1 47 de+05 |- 1 468e+05
F | 170 10 -1,2%8e+05 | 1,581e+05  [-082 0,55 |17,00 | 50,74 39,15 53,98 1

Mote: The Classification limits have been set according o Semi-Comp+.
The cross-sectien s classifled as Class 1

Compression check
According to EN 1993-1-1 article 6,24 and formula (6.9}

A 7257003 |m?
Mz 2576,24 kN
Unity check | 0,04 -
Bending moment check for My

According to EN 19493-1-1 article 6.2.5 and formula (8.12),(6.13)

Wiy 5080804 | m’
Mgl 180,37 kNm
Unity check | 0,40 :

Bending moment check for M:
According to EN 15953-1-1 article 6.2.5 and formula (6.12)(6.13)

(Wi 5,0808e-04 | m?
Mplz b 180,37 khim
Unity check | 0,00 -

Shear check for ¥y

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n 120

e 3628503 |m2

| Wiz 743,69 kN

Unity check | 0,00 -

Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

In @ 120

P 3628%-03 |m?

| Wolzrd 743,69 kN

Unity check | 0,05

Torsion check

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

| Ted 01 [MPa

Tr 205,0 | MPa

Unity check (000 |-

HMote: The unity check for torsion & lkwer than the limik value of 0,05. Therefore torsien b consldered as
insignilicant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 65,2.9.1 and formula {6.41}

Mugms | 180,37 | kNm
a 1,66
Muzpd | 180,37 | kNm
1,66

Unity check (6.41) = 0,22 + 0,00 = 0,22 -
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Decision tables for combined section check

Force presence

Axial force MNe Present

Shear force Vyed Mot significant
Shear force Vees Mot slanificant
Torsional moment Ted Plat significant
Bending moment M, e Presont
Bending moment Myes Present
Significant shear force without corresponding bending | Mo

mament &

| Warping data Mot present or negligible |
ICheck'inputs | " || L~ [V L [ [ ]| ]V
Ciassification i supported =]
Section classification Clazs 1
Elastic werilication is set by the user Hx

Plastic shear formula |5 avallable Yes
Combined bending and axial force formiila is available Yes
Combined bending and axial force check can be caloulated | Yes

According to EN 1993-1-1 article &.2.9.1 and formula {5.41)

The member satisfies the section check.
i ISTABILITY CHECK::...

Classification for member buckling desbgn

Dectsive position for stability classification: 14,290 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EM 1893-1-1 Table 5.2 Sheet 1 & 2

oy oz L' a Class 2 Class 3 Class
[kN/m2] [kN/m2] [-1 imi Limit
s [-1 2
1 (I 170 10 1,750e+05 |1 746e+05 1,00 100 |1700 |33.78 7 6h 30,95 1
3 I 170 10 1,576e+05 | -1,303¢+05 |-083 0,55 |17,00 | 50,99 59,42 84,46 1
5 |1 170 1 14722405 | -1,46824+05
) 1 170 10 -1, 298e+05 | 1,581e+05 |[-082 0,55 |17,00 | 50,74 59,15 63,98 1

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Flexural Buckling check
According to EN 1993-1-1 article 6,3.1.1 and formula (6.46)

Buckling parameters yy Iz

Sy type sway nov-Sway
\System length L 12,370 14,29 m
 Buckling factor k 001 0,01
Buckling length Lo 0,100 0,108 m
Crilical Euler load N |BE10816,90 | 801081890 kN
Shenderiess b [1.31 131

Buckling parameters yy Iz

Relative slendemess hw | 0,02 0,02

Limit slenderness hgo | 0.20 | 020 | |

Mote: The siendermess or compression force Is such that Fesura’ Buckiing effects may be gnored
acconding to EN 1993-1-1 articke 6.3.1.2(4).

Torsionai{-Fiexural} Buckling check

According to EM 1993-1-1 article 6.3.1.1 and formula {6.46)

Mote: The cross-seclion concerins a AHS section which is not susceplible ta Torsional(-Flecural) Buckling,
Lateral Torsional Buckling check

According to EM 1993-1-1 article 6.3.2.1

Mote: The cross-section concerns an RHS section with *h /b < 10 ] A"

This section is thus not susceptible to Lateral Torsional Buckling,

LTE additional paramete

Minimal z coordinate £ | -100 Imim
Maximal 7 coordinate Ims: | 100 Mt
Relative shendemess Ag; | 002

End moment ratio y 0,24

Equivalent peint lead F 2546 kN
Equivalent line load o 3,36 kN/m
Cifference with M a50, 28 kNm
Difference with F 393,81 kMm
Cifference with g 381,70 kNm
Resulting load type line: boad q
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Bending and axlal compression check

According to EN 1903-1-1 artice 6.3.3 and formula (5.61),(5.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 7,257 0e-03 me
Plastic section modulus W, 5080804 m?
Plastic section madulus We; 5,0808e-04 m?
Dizsign_compression force Med 100,85 kM
Deslon bending moment {maximum} My [-71498 kMm
Design bending moment (maximum) Moe | 4,04 kNim
|Characteristic compression resistance Nee | 2576,24 kM
(Characterstic moment resistance Moz | 180,37 | kMm
| Characteristic moarment resistance T pic 180,37 kMm
Reduction fackor 1,00

| Reduction factor ¥ 1,00 2
Reduction factor xur 100

Interaction factor ky, 0,99

Interaction factor ke 0,59

Interaction factor ke 0,59

Interaction factor e 0,99

Maximum moment Mz & derived from beam B4525 position 14,200 m.
Maximum moment Mped is derived from beam B4525 position 0,000 m.

Interaction method 1 parameters

Critical Euler load M.y 2910618, 90 kRl
Critical Euler load M. HH10E1E, %0 kRl
Elastic critical load Ne.1 48776121 ki
Plastic section modulus Wy, 5, 0808e-04 [
Elastic section modulus Wy 4,2511e-04 m?
Plastic section madulus W 5,0808e-04 ¥
Elastlc section modulus W 4,251 1e-04 ¥
Second moment of area Iy 4,2511e-05 m?
Second moment of area L 4,2511e-05 i
Tersional constant L 107 17e-05 m?
Method for equivalent moment factor Cayp | Table A2 Line 2 (General)
Design bending moment {maximum] Mye | -71%8 khm
Maximum relative deflection & =49, mim
Equivalent moment factor Cn_.,,u 1,00
Method for equivalent moment factor Cegc | Table A.2 Line 2 (General)
Deslgn bending moment (maximum) Moes | 404 kim
Maximum relative deflection &y 0.7 i
Equivalent moment factor Coeo 1,00
Factor py 1,00
Factor | 1,00
Factor & 1218
|Factar ar 0,00
Critical moment for uniferm bending Meo 1570,23 kHm
Relative siendemess o 0,34 5
Limit relaiive shenderingss Amiosm 0,27
 Equivalent moment facor Cuy 100
 Fnuivalent mor mmﬂgﬂ_fﬂﬂ_r L 1,00 e
Equivalent moment factor s 1,00

Interaction method 1 parameters

Factor biy 0,00

M‘H‘ T 0,00

Factor dit 0,00 =

Factor eur 0,00

| Factor iy itz 120 i

Factor we 120

Factor nw 0,04

Mazimum rebative slenderness A sa 0,02

Factor Coy 1,02

Factor G 1,02

Factor Cz 1,02

Factor C 1,02

Unity check (6.61) = 0,04 + 0,39 + 0,01 = 0,45 -
Unity check {6.62) = 0,04 + 0,24 + 0,02 = 0,30 -

The mermber satislies the stability check.
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NOSACA

EC-EN 1993 Steel check ULS

Linear calculation
Combination: GaRG
Coordinate system: Principal
Extreme 10: Member
Selection: 64431

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

(Member B4431 (0,960 / 17,430 m |CFRHS200X200X10 |5 355 |GSNE (0,34 - |
Mote: EN 1993-1-3 article 1.1(3) specilies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EM 1993-1-3 code check.

Combination ke

GEMG [ 1,35 lastita teding + 1.50%pokretng +
|1.35dodatno stalno + 1.50%jetar smjer x
vyrap fior resistance of cross-sections 1,00

[yras for resistance to instability (1,00 |

| vz for resistaice of net sections |1,35 |

Yield strength f;, | 355,0 |MPa_|
[Ultirmate: strength 4, 9900  |MPa |
| Fabrication |Cold formed |
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I ISECTION CHECK::...
The critical check is on position 0,960 m

Internal forces Calculated Unit

MEd -0,68 kN
Vs 4,15 kN
Vapd 4,66 kh
T 0,89 kM
M -390 kMm
1z B4 9,35 kM

Classification for cross-section design
Classification accoeding bo TN 1993-1-1 articl 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 18 2

ks ; Class 1| Class T Class|3 | Class™

; o y
im#]  [eNimd 1T Limit = Lmit — Limit
[-1 [-] [-1
-1212e+04 |2,527e+04 |-0,48 0,68 (17,00 |37,72 |4480 |63,53

170 10 2,679 +04 | 1518e+04 |05/ 1,00 1500 |37 PR 5,39 1

1,230e+04 |-2,509e+04 |-2,04 0,33 [17,00 |@9,02 |102é2 21892 |1

ol | 1Y | | i

===
L]
=
=3

70 |10 2660e+04 | -1,500e-+04

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Compression check

According to EM 1993-1-1 article 6.2.4 and formula (6.9)
A 7,2570e-03 |m?

Me pa 2576,24 [T

Unity check | 0,00 -

Bending moment check for M,
According te EN 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

(Wl 5,0808e-04 | m?
Mt R 180,37 kNm
Unity check | 0,02 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

Wiz 5,0808e-04 | m?

Mgtz Ra 180,37 kM

Uity check | 0,05 -

Shear check for ¥y

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n 1,20

Ay 3628503 |m?

| Wty e 743,69 kN

Unity check | | 0,01
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Shear check for ¥,
According to EM 1993-1-1 article 6.2.6 and formula {6.17)

n 1,20

Ay 3628%-03 |m?

| VeizAs 743,69 kN

Uniiy check | 0,01
Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)
Fibre 1

| Ted 1.2 |MPa

Tra 205,0 | MPa

Unity check | 0,01 H

Mote: The unity check for torsion & kwer than the limit value of 0,05, Therefore torskon & considered as
insignilicant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 19493-1-1 article 6,2.9.1 and formula (641}

Muysa | 180,37 | kNm
a 1,66
Muzrd | 180,37 | kNm
[ 1,66

Unity check {6.41) = 0,00 + 0,01 = 0,01 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances k& neglected,

Decision tables for combined section check

Axial force Med Present
shear force Vyed Mot significant
Shear force Ve Mot significant
Torsional moment Ted Mok significant
Hending moment My ea Present
 Bending moment Mg Present
Significant shear force without corresponding bending | Ho

mament =

Warping data Mot present or negligible
Classification s supported s
Section chassification Class 1
Elastic werilication is set by the user Mo

Plastlc shear formula ls avallable Yes
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be caloulated | Yes

Acoording to EM 1993-1-1 article £.2.9.1 and formula (6.41)

The member satisfies the section check.

i ISTABILITY CHECK::...

Classification for member buckling design
Deckive position for stability classification: 3,840 m
Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EM 1993-1-1 Table 5.7 Sheet 18 2

t o4 T3 cft Class 1 Class 2 Class 3 Class
[mm] [kMN/mZ] [kN/m=] imit Limit
[-]1
1 |1 170 10 1,077e+05  |-1,383e+05 |-1,19
3 I 170 10 -1421e+05 | -1,423e+05
5 |1 170 10 -1,d84e+05 | 1,075e+05  |-1,19 048 | 1700 | 64,28 74,10 12058 |1
Fi I 170 10 1,214e+05 1,215e+05 1,00 Lo00 1700 | 23,78 27 56 30,93 1

Mote: The Classification limits have been set according to Semi-Comp=.
The cross-section is classilied as Class 1

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

Buckling parameters yy T

Sy type sway nem-sway
System length L | 0,060 3,840 m
Buckling factor k 099 0,02

 Buckling length Lo 0,550 0,100 i
Critical Euler load Mcr | 9762680 | 8810818,90 |[KN
Shenderness b [12.41 13
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Buckling parameters yy IE
Relative slendermess Ae 0,16 | 002
Limit slenderness hag | 0,20 |00 [ 1

Mote: The siendemess or cormpression force s such thit Fexura' Buckiing effects may be lgnored

according to EN 1993-1-1 article 5.3.1.2(4).

Torsionai{-Flexural} Buckling check
According to EN 1993-1-1 article 6.3.1.1 and

formula (6.46)

Mote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flesural) Buckling,

Lateral Torsional Buckling check
According to EN 1993-1-1 aricle 6.3.2.1

Mote: The cross-section concerns an RHS section with "h / bo< 1007 by’

This section is thus not susceplible to Lateral

Torsional Buckling,

LTE additional parameters

Minimal # coordinale fee | -100 mim
Maximal 7 coordinate Zms. | 100 ik
Relative shendemess ey | 0,02

End moment ratio =0,03

Equivalent point load F -4,4% kM
Equivalent line load o -2,34 kRrim
Difference with M 11,90 khlm
Difference with F 19,83 kMm
Cifference with q 21,57 khm
Resulting load type point load F

Bending and axial compression check

According to EN 1903-1-1 article £.3.3 and formula {6.61),(5.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section anea A 7, 2570e-03 m?
Plastic section modulus Wy 5,0808e-04 m?
Plastic_section modulus W, 5, 0808e-04 m?
Duzsign_compressicn force Ned 0,68 L]
Deslgn bending mement {madrmum) Moz | -2,00 ki
Deslan bending moment (maximum) Mpes | -5897 KM
Characteristic compression resistance Nax | 2576,24 kM
(Charactersitic moment resistance Mye (180,37 [kNm |
| Characteristic morment resistance T pic 180,37 kMim
Reduction factor i, 1,00

| Reduction factor 1,00 £i |
Reduction factor g 1,00

Interaction factor ky 1,00

Interaction factor ke 0,60

Interaction factor ke 0,60

Interaction factor ke 1,00

Maximuny monent M, e & derved from beam B4431 positien 0,950 m.
Maximum moment Myed is derived from beam B4431 position 3,840 m.

Interaction method 1 parameters

Critical Euler load Mgy 9762680 L]
Critical Euler load N HE10E1E, ) kil
Elastic critical load Mot 490729,52 kH
Plastic section modulus W, 5,0808e-04 m
Elastic_section modulus W, 4,2511e-04 m?
Plastic section modulus Wi 5,0808e-04 n
Elzstlc section modulus We . 4,2511e-(4 e
Second moment of area Iy 4,2511e-05 m
Second moment of area L. 4,2511e-05 i
Toersional constant L 107 17e-05 m?
Method for equivalent moment factor Cayp | Table A2 Line 2 (General)

Design bending moment {maximum) Mys | -2,90 kHm
Maximum relative deflection & 00 mim
Equivalent moment factor tn_.,,u 1,00

Method for equivalent moment factor Cec | Table A.2 Line 2 {General)
Deslgn bending moment (maximum) Mees | -58,97 kMem
Maximum relative deflection & -30.8 it
Equivalent moment factor Coeo 1,00

Factor py 1,00

Factor s 1,00

Factor g 72,00

|Factor & 0,00

Critical moment for uniform bending Mgy | 5861,18 kMm
Relative siendemess Ao 0.18 = L

| Limit. relaiive shendermess Amiosm 0,24

 Equivaient moment facoor Ciy 100
 Equivalent mor mm;ﬂﬂ_fa@_r Cva - _ 1,00 i
Equivalent moment factor Comr 1,00
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Interaction method 1 parameters
|Factor by 0,00 |
Factor oy . ooo ] |
Factor dir s | Oop~ |~ 8|

Factor e 0,00

Fackorw, ) | 4 1 L L L ) 1AL AR -

Factor v 1,20

Factor 1 0,00

Maximum relative slenderness A sa. 0,16

Factor Ciy 1,00

| Factor Cg 1,00

Factor Czp 1,00

Factor Cx 1,00

Unity check (6.61) = 0,00 + 0,02 + 0,20 = 0,21 -
Unity check (6.62) = 0,00 = 0,01 + 0,33 = 0,34 -

The member satislies the stability check,

4.6. DIMENZIONIRANJE KROV-POZICIJA 700

4.6.1. REZNE SILE-DONJI POJAS GLAVNOG RESETKASTOG NOSACA
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4.6.2. DIMENZIONIRANJE-DONJI POJAS GLAVNOG RESETKASTOG

NOSACA

EC-EN 1993 Steel check ULS

Linear calculation
Combination: GSk4

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

[Member B4630 [ 17,430 / 17,430 m | CFRH5200X200X10 |5 355 |G5N4 (0,11 - |

Mote: EN 1993-1-3 article 1.1(3) specifies thal this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination key

G54 £ 1.35%lastita tefina + 1.50%pokretne +
1.35*dodatno stalno + 1.50*vjetar smjer x +
0.90*temperatura pogitiina

Partial safety factors
yro for resistance of cross-sections | 1,00

yios for resistance to instability 1,00
yraz for resistance of net sections 1,25

| Wiedd strength 1, | 3550 MPa
| Ulimate strength £, | 490,0 MPa
| Fabrication Cold formed
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s :SECTION CHECK::...
The critical check ks on position 17,430 m

Internal forces Calculated Uit

Mg 43,39 KN
V. 0,11 kN
V. 6,67 [T
T 0,12 Km
M -10,01 kNm
My 0,44 KHm

Classification for cross-section design
Classilication according to EN 1993-1-1 article 5.5.2
Classification of Internal and Ouwstand parts according to EWN 1993-1-1Table 5.2 Sheet 18 2

Id Type €t @1 az

Clase 3 Class

(kN/m2]  [kN/m?2] : (-1
W 170 |10 3,/87e+04 |396e+04  |0,96 100 17,00 (22,78 27,66 | 31,40
3|1 7o |10 3,502e+04 | -4,502e+04 |-1,20 044 |17,00 |6694 |77,17 | 13072
5 I 170 10 -4 083e+04 | -5,158e-+04
7 11 70 |10 |-4,608e+04 |3,3060+04 |-142 04l 17,00 |70,92  |8L,75 | 14560

Note: The Classification limits have been sel according o Semi-Comp+.
The cross-section is classified as Class 1

Tension check

According to EN 1993-1-1 article 6.2.3 and formula (6.5)
A 7,2570e-03 [m?

| Npind 2576,24 kN

My,pd 2560,27 kM

My 2560,27 kN

Unity check | 002 H

Beading moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula {6.12)(6.13)

(Wl 5,0808e-04 | m?
MLy, 180,37 KNim
Unity check | 0,11 .

Bending moment check for M,
According to ENM 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

Wiz 5,0808-04 | m?
Mt 180,37 Khim
Unity check | 0,00 5

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and femula §5.17)

N 1,20

A 3628501 | mi
(Veiez 743,69 W
[Unity check  [0,00 [- ]

Shear check for ¥,
According to EN 1993-1-1 article 6.2.0 and formula {617}

n L0

A 3.6285%-03 | m?

Vpland 743 65 kN

Unity check | 0,01 .

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

L Ted 0,2 MPa

Trd 2050 |MPa

Unity check (000 |-

Mote: The unity check for torsion & kewer than the limit value of 0,05, Therefore torsien & considered as
insignilicant and & ignored in the combined checks,

Ana Latingi¢

116



SVEUCILISTE U SPLITU,
PA g e Gassevarsra, DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6,2.9.1 and formula {6.41)

Muyza | 160,37 [kNm
']

1,66
Muzpd  |[1B0.37 | kNm
B 1,66

Unity check {6.41) = 0,03 + 0,00 = 0,03 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances i neglected,

Decision tables for combined section check

Force presence

Axial Torce Med Present

Shear Torce Vy gy Mot sigiificant
Shear force Voes Mot slanificant
Torsional moment Teg PBlot significant
Hending moment My e Present
Bending momernt My g Fresent
Signicant shear force without corresponding bending | | Mo

mainent

Warping data Mot present_or negligible |
Classification is supported Yes
Section classification Class 1
Elastic verilication is sel by the user o
Plastic shear formula is available Yes
Combined bending and axial force formula is available iz
Combined bending and axial force check can be caloulated | Yes

According to EN 1003-1-1 artkdle £.2.9.1 and formula {6.41)

The member satlsfles the section check.
L« ISTABILITY CHECK::...

Classification for member buckling design

Deckive posittion for stability classification: 17,430 m

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

o1 a2 L' k: o Class 2
[mm] [kN/m2]  [kN/m2]  [-] -1 [] Limit
[- [-]
1 |1 170 10 3 787e+04 | 3.962e+04 0,9 100 1700 |22.78 27 i 31,40 1
3 I 170 10 3,502e+04 | -4,50%e+04 [-1,29 044 1700 | 66,94 7717 130,72 |1
3 |1 170 10 =4 883e+04 | -5,158a+04
7|1 10 1 -4 648e+04 | 3,300e+04  |-143 41 17,00 | F0,92 B1,75 14560 |1

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Mote: [Me cross-section ooncerns an BHS section with “h /b < 10§ b’
This section is this nat susceptible to Lateral Torsicnal Buckling.

LTE additicnal paramete |

Minima! z coordinate Z... | -100 mm
Meximal 2 coprdingte Zme. | 100 M
Relative slendemess Ae: | 0,16 [

(End moment ratio g 0,92

 Equivalent point load £ a8 kN

| Equivalent line lnad g 0,75 kM m
[ifference with M 390,56 kNm
 Difference with F 90,48 EMm |
Difference with g {00 kNm
Resulting load type line load q_|

The member satisfles the stability chack.
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EC-EN 1993 Steel check ULS

Linear calculation
Combination: GSR4
Coordinate systemn: Principal
Extremne 10 Member
Selection: 83314

EN 1993-1-1 Code Check

Hational annex: Standard EN

Member B3314 [ 17,431 / 17,431 m | CFRHS200X200X10 |5 355 |GSN& (0,22 - _

Mote: EN 1993-1-3 article 1.1(3) specifies thal this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

GSH4 [ 1.3%%lastita tedina + 1.30%pokretng +
1.35%dodatno stalno + 1.50%*vjetar smjer x =+
|0.90*temperatura_pozitivna

|yra for resistance of cross-sections  [1,00 |
| yraz for resistance to instability |1,00 |
| yraz for resistance of net sections | 1,25 |
Material

| Wield strength 1, | 355,0 | FPa
|Ultimate strength f, |490,0 |MPa

| Falbsrication | Cold formed |
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-1SECTION CHECK::...
The critical check ks on position 17,431 m

Internal forces Calculated Unit

Med -4/ 05 kM
W, -0,10 kN
V. -12,30 kN
T 0,01 kNim
M -30,53 kMm
My b -1,20 kNm

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

d Type ¢t o1 @2 @ W K a ot Class 1 Class 2 Class 3 Class

[mm] [kM/m?]  [kN/m?3] imi Limit
- [.] -
1 |1 170 10 9,073e<04 | 8.557e+04  |0,99 100 [1F00 |78 760 31,54 1
3 |1 170 |10 7,667e+04 | -6,047e+04 |-0,91 052 [17,00 |5437 6305 (91,31 |1
5 |1 70 |10 7, 776et04 | -7, 260e+04
71 170 |10 -6,3700+04_|8,244e+04 _|-0,77 056 17,00 (4876  |57,00 (8033 |1

Mote: The Classification limits have been set according o Semi-Comp=.
The cross-section is classified as Class 1

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

A 7.2570e-03 | m?
e 576,24 KN
Unity check | 0,02 -

Bending moment check for M,
According te EN 1993-1-1 article 6.2.5 and formula (8.12),(5.13)

Wely 5,0808e-04 |m?
Meiyid 180,37 LA
Unity check | 0,20 -

Bending moment check for M:
According te EN 1993-1-1 article 6.2.5 and formula (6.12),(56.13)
W 5,08082-04 | m?

Mtz Rd 180,37 kNm
Unity check | 0,01

Shear check for Wy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

n 1,20
My 3028503 | m?
\Welyme 743,68 | kN
Unigy cneck | 0,00

Shear check for V;
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

L 1,20

Py 3628%-03  m?

| Yolzd 743,69 kN

Linity check | 0,02

Torsion check

Aecording bo EM 1993-1-1 artiche 6.2.7 and formula (6.23)
Fibre 1

| Tt 00 MPa

Thd 2050 |MPa

Unity check  |000 |-

Mote: The unity check for torsion & kower than the limit value of 0,05. Therefore torsion & considered as
insignilicant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article §.2.9.1 and formula (6.41)

Muyza | 18037 | kNm
a 1,66
Muzrd | 180,37 | kNm
f 1,66

Unity check {6.41) = 0,07 + 0,00 = 0,07 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances & neglected,
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Decigion tables for combined section check

Force presence

Axial force Med Present
Shiar force Wy ed Mok significant
Shear force Vies Mot slgnificant
Torsional moment Ted Mok significant
Hending moment My ey Present
Bending momernt My es Present
Significant shear force without corresponding bending | No

mament e

[Warping data Mot present or negligible
Classification s supported =3
Section classification Class 1
Elastic verilication is set by the user Hax
Plastlc shear formula ls avallable Yes
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be caloulated | Yes

According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Thie member satisfles the section check.
- STABILITY CHECK::...

Classification for member buckling design

Deckive position for stabdlity classification: 17,431 m

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 18 2

oy L] " Class 3 Class
[mm] [kN/m3] [kN/m=]

t

£ [-1 B
0,54 L00 1700 |33,78 27 56 :

11 10 9,073e+04 | 8,557e+04
3 (1 70 |10 7,667e+04 | -6,847e+04 |-0,91 052 (17,00 |54,37 (6305 (9131 |1
5 1 170 |10 7,776e+04 | -7, 260e+04

7 11 70 (10 -6,370e+04 | 8,244e+04 | 0,77 0,56 |17,00 4876 |57,00 |8033 |1

Mote: The Classification limits have been set according to Semi-Comp-.
The cross-section is classified as Class 1

Flexural Buckling check

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

Buckling parametars yy Iz
Swidy epe sway LU L
VSystem length L 117,431 17,431 il
 Buckling factor k 0,01 0,01
| Buckling bength Lo 0,100 0,100 m
Crilical Euler load M | BE10818,90 801081890 kN
Shemderness & [1.31 131

Buckling parameters yy Iz
Relative slendemess hwe | 0,02 002
[Limit slenderness hws | 0,20 |20 [ 1

Note: The siendermess or cormpression force Is such that Flexura’' Buckiing effects may be fgnored
acoonding to EN 1993-1-1 articke 6.3.1.2(4).

Torsionai{-Fiexural}) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula {(6.46)
Mote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flesural) Buckling,

Lateral Torsional Buckling check

According to EN 1993-1-1 artiche 6,3.2.1

Mote: The cross-section concerns an RHS section with "h /B < 10 7 k'
This section is thus not susceplible to Lateral Torsional Buckling,

LTBE additional parameters

Minimal ¢ coordinate f-- | -100 mim
Maximal 2 coordingte Zme: | 100 Tt
Relative shendemess ey | 002

End moment ratio y 0,96

Equivalent peint load F 12,22 kM
Equivalent line load o 1,40 kM/m
Difference with M 126,06 kMim
Difference with F 168,20 kMHm
Difference with q 0,00 kMm
Resulting load type line load q
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Bending and axlal

check

According to EN 1983-1-1 article 6.3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 1,2570e-03 m*
Plastic section modulus Wy, 5, 0808e-04 m?
Plastic section modulus W 5, 0808e-04 m?
Design compression force MNed 47,05 kM
Desian bending moment (maximum) Mz | -36,53 kMm
Deslan bending moment (maximum) Moes [-1,.29 kNm
|Characteristic compression resistance Nex | 2576,24 kN
(Characterbtic moment resistance Mys 18037 [KNm |
Characteristic moment resistance M. gy 180,37 kNm
Reduction factor g 1,00

| Reduction factor i 1,00 .
Reduction fackar yir 1,00

Interaction factor k,, 0,99

Interaction factor ky 0,13

Interaction factor ks, 0,60

Interaction factor ke 0,71

HMaximum moment Mqz 5 derived from beam B3314 position 17,431 m.
Maximum moment M ed is derived from beam B3314 position 17,431 m.

Interaction method 1 parameters

Critical Euler load Mery 2810818, 90 kRl
Critical Euler load N S810818, 90 kil
Elastic critical load Me-t 48768545 KN
Plastic saction modulus W, 5,0808e-04 m?
Elastic section modulus Wy 4,251 1e-04 md
Plastic section modulus W 5.0808e-04 m
Elastlc section modulus W 4,251 1e-04 m?
Second moment of area I 4,2511e-05 m?
Second moment of area L 4,2511e-05 mt
Torsional constant L 7071 7e-05 m?
Method for equivalent moment factor Cey o | Table A2 Line 2 (General)
Design bending moment (maximum) Meed | -36,53 KHm
Maximum relative deflection &. =366 mim
Equivalent moment factor o 1,00

Method for equivalent moment factor C=-p | Table A2 Line 1 (Linear)

Ratio of end moments . -0,34

Equivalent moment factor Coen 0,72

Factor 1,00

Factor e 1,00

Factor &y 13,26

Factor ar 0,00

\Critical_moment for uniform bending Me-o 1287,20 kMm
| Relative slendemess Ao 037

Limit relative slendermess Auiosm 0,33 T
Equivalent. moment factor Coy 1,00

| Eguivaient moment factor G 0,72

 Equivalent moment factor Cur 1,00 i
Factor byr 0,00

Factor L= ﬂrﬂﬂ

Factor dir 0,00 |
Factor e 0,00 3

Factor wy 1,20

| Factar i 1,20 -
Factor ny 002

Mandmum relative slendermess Al ss: 0,02

Factor Cyy 1,01

Factor Gy 1,01

Facter Gy 1,01

Factor Cz 1,01

Unity check (6.61) = 0,02 + 0,20 + 0,00 = 0,22 -

Unity check (6.62) = 0,02 + 0,12 + 0,01 = 0,14 -

The member satisfies the stabdlity check.
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4.6.5. REZNE SILE-ISPUNA GLAVNOG RESETKASSTOG NOSACA
N
gié ’0/‘0:‘;6’*) fé;;; o 924 /\.\'L\L /\/"];;L'}@é’f:@p. 0%;1' |
4.6.6. DIMENZIONIRANJE —ISPUNA GLAVNOG RESETKASTOG NOSACA

EC-EN 1993 Steel check ULS
Linear calculation

Combination: G54

Coordinate system: Principal

Extreme 10: Member

Selection; B4627

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

| Member B4627 | 0,000 f 0,950 m | CFRH5140X140¥6 [S5355 [GSN4 (0,38 - |

Mote: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check s executed instead of the EN 1993-1-3 code check.

GSMY [ 1.35%%viastita tefinag + 1.50"pokretng +
1.35*dodatno stalno + 1.50*vjetar smjer x +
0.90*temperatura_pozitiviia

Partial safety factors

e for resistance of cross-sections | 1,00
Cyray for resistance to instability 1,00
yraz foF resistance of net sections 1,25
Yield strength I, 355,0 MPa
Ultimate strength fu | 490,00 MPa
Fatsrication Cold formed
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=t 2SECTION CHECK::...
The critical check ks on position 0,000 m

Internal forces Calculated Unit

Mg 8,97 kN
v, 43,39 kN
¥, 0,12 kN
T 0,44 kNm
M 0,01 kNm
My b -21,21 kNm

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

t a1 o2 [T} k- a : Class 2 Class 3 Class
[mm] [mm] [kNfm?*] [kM/ m?] [-1 -1 -1 [] imi :.ian'rt
1 |1 123 ] 1,383e+05  |-1,43%e+05 |[-1,03 0,49 033 | 59,55 BE 55 w044 1
3 |1 |6 .1,567e405 |-1,5662405
5 |1 |6 -1,428e405 | 13842405 |-1,0% 040 |7033 |5850 |6B50  |10407 |1
PN 122 G 1,53e+05  |1,582e+05  |1,00 1,00 |2033 [2378 27 650 0,92 1

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Tension check

According to EN 1993-1-1 article 6.2.3 and formula (6.5}
A 3123003 [m?

 MpLng 1104,66 kN

My.rd 1101,79 kN

My R 1101,79 kN

Unity check | 0,01 5

Bending moment check for M,
According to EN 1983-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiy 1,5533e-04 | m?
| Mply.pd 55,14 kNm
Unity check | 0,00 -

Bending moment check for M.
According to EN 1963-1-1 article 6.2.5 and formula (6.12),(6.13)

[Wgiz 1,5533e-00 |m?
| Mgz pa 55,14 kNm
Unity check | 0,38 =

Shear check for ¥V,
According to EN 1993-1-1 article 6.2.6 and formula §5.17)

n L0

A 1561501 | m*
|Vizma 320,04 ]
[Unity check  [0,14 [ 1

Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula {6.17}

n 1,20

i 1581503 |m?

Vel 1 320,04 kN

Unity check | 0,00 .

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

Ted 20 |MPa

Trd 205,0 | MPa

Unity check | 001 |-

Mote: The unity check for torsion & lower than the lmit value of 0,05 Therefore torsion & considered as
insignificant and i ignored in the combined checks.
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Combined bending, axial force and shear force check
According te EM 1993-1-1 article 6.2.9.1 and formula (6.41)

Mugze | 55,14 | kNm
a 1,66
Muzpd | 55,14 | kNm
f 1,66

Unity check {6.41) = 0,00 + 0,20 = 0,20 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances i neglected,

Decision tables for combined section check

Axial lorce Meg Present

Shear Toroe Wy pd Mot significant.
Shear force Vees Mot slgnificant
Torsional mament Ted Mot significant
Bending moment My ea Prasent
Bending moment My gz Fresent
Significant shear force without corresponding bending | No

moinent

\Warping data Mot present or pegligibhe |
Classification is supported fes
Sectlon classification Class 1
Elastic verilication is set by the user o

Plastic shear formula ls available Yes
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be caloulated | Yes

According te EM 1993-1-1 artkle 6,2.9.1 and formula (8.41) |

The member satisfies the section check.

w«STABILITY CHECK::...

Classification for member buckling design

[Deckive position for stability classification; 0,000 m

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 <« t o1 oz L' ke o Class 2 Class 3 Class
[mm] [mm] [kN/m2]  [kN/m2] -] [-] [-] Limit Limit
[-] [-]
1 |1 122 & 1,383e+05 | -1,42%+05 |-1,03 049 2033 | 59,55 BB 65 24 |1
3 |I 122 G -1, 567e+05 | -1, 566e+05
5 |1 122 L =1 428e+05 | 1,384e+05  |-1,03 049 |#033 | 59,50 68,59 07 1
il 123 ) 1,583e=05  [1,52%+05  |1,00 100 30,33 (3378 2T 5 0,92 1

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Mote: (e cross-section concerns an BHS section with “h /b= 10§ b’
This section is this nat susceptible to Lateral Torsicnal Buckling.

LTB additicnal paramete

Minimal z coordinate Z... ' | -70 i
Meximal 2 cogrdingte Zme. |70 iy
Relative slendemess Awi: | 0,15

LTE additional paramete

'End_moment ratio g 0,06

Equivalent point load £ 0,00 kN
|Equivalent fine load g 0,00 kNifm
Lifference with M 01,00 khm

| Difference with F 0,00 [KNm |
Difference with g 01,00 khim
Resulting load type linear momwent M

The member satisfles the stability check.
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EC-EN 1993 Steel check ULS

Limear calculation

Combination: Gkt

Coordinate: system:

Prinicipal

Extreme 10: Member

Selection; BBS7

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

| Member BB57 | 3,862 f 15450 m | CFRH5200X200X8 |5 355 |[GSN4 [0,15- |

Hote: EM 1993-1-3

article 1.1(3) specifies that this part does not apply to cold fermed CHS and RHS sections.

The default EN 1993-1-1 code check b executed instead of the EN 1993-1-3 code check.

Combination key
GSNY f 1.35%vlastita tefina + 1.50"pokretne +
1.35*dodatno stalno + 1.50%vjetar smjer x +

0.90*temp=ratura

Rivna

Partial safety factors

yra for resistance of cross-sections | 1,00
Ve for resistance o instability 1,00
yrz for resistance of net sectlons 1,23
Yield strength [y 355,0 MPa
Ultimate strength fy | 4900 MPa
Fabication Cold formed

. #SECTION CHECK::...
The critical check ks on position 3,862 m

Internal forces

Calculated Unit

Mes -189.63 kN
¥, 0,04 kN
¥ 9,11 kN
T -0.34 kNm
M 847 khm
Migs -0,43 kN

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

t oy a2 W k@ G Class 1 cClass 2 Class 3 Class

[kM/m?] [kM/m2] [-] [-] (-] Limnit: Limit
[-] [-]
1 |1 176 [ 5,58%+04  [5376e+04 |09 100 [2200 |2378 7 b 31,33 1
3 |1 Y E 5,176e+04 |0,041e+03 |0,19 1,00 22,00 2278|2766 (4206 |1
5 |1 U6 |8 8,137e+03 | 1,027e+04 |0,79 100 (2200 2278  |27,66 (3332 |1
7 1 176 8 1,227e+04 | 54900e+04 0,23 100 22,00 (22,78 27 66 42,25 i

MNote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

Compression check
According to EN 1993-1-1 article 6.2.4 and formula {6.9)

A 5024003 | m?
e 2103,02 kN
Unity check | 0,08 -

Bending moment check for M,
According to EN 1993-1-1 artlcle 6.2.5 and formula (6.12),(6.13)

Welx 4,7086e-04 | m’
Moy 149,41 Khim
Unity check | 0,06 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (8.12),(6.13)

Was 4,2086e-04 | m?
ML pa 149,41 [
Unity check | 0,00 :

Shear check for Wy
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

n 130

Ay 25620608 |m?
Vol me 607,09 kN
Unity check | 0,00 -
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Shear check for ¥;
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

L 120

P 2,9620e-03  |m?

| Wolzra 607,09 [T

Unity check | 0,02

Torsion check

According to EN 1993-1-1 arlicle 5.2.7 and formula (6.23)
Fibire 1

| Ted 06 |MPa

That 2050 |MPa

Unity check | 000 |-

Mote: The unity check fior torsion & lower than the limit value of 0,05, Therefore tarsion & considered as
insignilicant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 5.2.9.1 and formula (6.41)

Muysa | 14941 | kNm
a 1,68
Muzrd | 14041 |kNm
1,68

Unity check {6.41) = 0,01 + 0,00 = 0,01 -

Decision tables for combined section check

Axial lorce Ned Priesent
Shear force Vyed Mok significant
Shear force V. es Mok sianificant
Torsional moment Ty Mot significant
Bending moment My ea Prasent
Bending moment M, es Present
Significant shear force without corresponding bending | Mo

mament '

| Warping dats Mok present or negligible |
Classification_is supported Ves
Section classification Clazs 1
Elastic verilicalion is set by the user No
Plastic shear formula |s availlable Yes
Combined bending and awial force formula is available Yes
Combined bending and axial force check can be caloulated | Yes

According to EN 1993-1-1 article 6,2.9.1 and formula {6.41)

The member satlsfles the section check.
wi3STABILITY CHECK::...

Classification for member buckling design

Deckive position for stability classification: 3,862 m

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 18 2

oz

[kN/m?]
1 |1 176 |8 5,58%+04 | 5376e+04 0% 100 (2200 |22,78 (3766 (3133 |1
3 |1 176 |8 5,176e+04 | 9,941e+03 | 0,19 100 (7200 (22,78 [3766 (42096 |1
5 |1 176 & 8,137e+03 | 1037e+04 078 1,00 |2200 |3378 Tes (3332 1
7_[1 L] 1,237e+04 | 5400e+04 [0,23 100 (2200 (22,78 (3766 (4225 |1

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classiflied as Class 1

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

Buckling parameters yy Iz
Swidy Type sway non-5way
| System length L 1021 15,456 m
 Buckling factor k 0,05 01
Buckling length Lo 0,100 0,108 m
Critical Euter load b |7391470,11 | 7391470,11 | kN
Slonderness & (1,29 1,29
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Buckling parameters yy
Relative slendermess A | 0,02 _| 0,02 | |
020

Limit slencerness hegp | 0,20

Mote: Tiie sienderness or cormpression force s such thist Rexura’ Buckiing effects may be ignored
accondiing to EM 1993-1-1 articke 6.3,1.2(4).

Torsionai(-Fiexural} Buckling check

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

Mote: The cross-section concerns a RHS section which is not susceptible to Torsional(-Fleseral) Buckling,
Lateral Torsional Buckling check

According to EN 1993-1-1 arliche 6.3.2.1

Mote: The cross-section concerns an RHS section with "h /b < 10 7 b’
This section is thus not susceptible to Lateral Torsional Buckling.

LTE additional parameters

Minimal  coordinate i | -100 mim
Maximal 7 coordinate Zms. | 100 mim
Redative slendemess e, | 002
End maoment ratio 0,03
Equivalent peint load F LED kH
| Exquiralent line load o 0,23 kM /m
Difference with M 5343 khm
Difference with F 79,30 kMm
Difference with q 102 8 kMm
Resulting load type point load F
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Bending and axial compression check
According to EM 1983-1-1 article 6.3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 5,9240e-03 m?
Plastic section modulus Wy, 4, 2086204 m?
Plastic section modulus Wy, 4,2086a-04 m?
Design_compression force Ned 189,63 kN
Design bending moment {maximum) Mgz | -BA47 khm
Deslgn bending moment {masimum) Mpeq | -1,20 khm
Characteristic compression resistance MNax | 210302 kM
(Charactersitic moment resistance Mye (14541 [kNm |
| Characteristic morment resistance T pic 1-19 41, | kMrm
Reduction factor 1,00

| Restuction factor ; 1,00 25 )
Reduction factar yir 1,00

Interaction factor ky, 0,97

Interaction factor ke 0,58

Interaction factor ke 0,58

Interaction factor ke 097

Maximumy moment Mz B derved from beam BEST position 3 862 m,
Maximum moment Myed is derived from beam B857 position 0,000 m.

Interaction method 1 parameters

Critical Euler load My 7391470,11 kR
Critical Euler load Ner £391470,11 kR
Elastic critical load Mot 300259,62 KM
Plastic section modulus W, 4,2086e-04 m
Elastic section modulus W, 3,5663e-04 m?
Plastic section modulus Wy, 4,2086e-04 m!
Elastic section modulus We 3,9663e-04 n¥
Second moment of area I, 3,5662e-05 m?
Second moment of area . 3,a002e-05% iy
Torsional constant L 58152e-05 m?
Method for equivalent moment factor Cey o | Table A2 Line 2 (General)

Dzsign bending moment {maximum) Myes | -847 kMm
Maximum relative deflection & 0,0 mim
Equivalent moment factor t*_r,p 1,000

Method for equivalent moment factor C—zp | Table A2 Line 2 [General)

Deslgn bending moment {maximum) Meea | -1,20 kPm
Maximum relative deflection 8 0,5 T
Equivalent moment factor Coen 1,00

Factor py 1,00

Factor ps 1,00

Factor & 0,74

|Factor ayr 0,00

Critical_ moment far uniferm bending Meg | 1206,22 KHIm
Relative siendemess Awis 0.35 o

Limit. relaiive shenderness dmiojm 0,24

|Equivaient moment facoor Cuy 1,00

| Equivalent mament factor Cnd 1,00 = .
Equivalent moment factor Cur 1,00 |

Interaction method 1 parameters

Factor bir 1,00

Factor r 0,00 |
Facter dir 0,00 3

Factor ewr 0,00

| Factor sy il 118 b
Factor we 1,18

Factor ng 0,09

Mazimum relative slenderness A 0,02

Factor Cyy 1,03

Factor Co 1,03

Factor Cx 1,03

Factor Cx 1,03

Unity check (6.61) = 0,09 + 0,05 + 0,00 = 0,15 -
Unity check {6.62) = 0,09 + 0,03 + 0,01 = 0,13 -

The member satislies the stability check.
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4.6.9. REZNE SILE-ISPUNA SEKUNDARNOG RESETKASTOG NOSACA

4.6.10. ~ DIMENZIONIRANJE-ISPUNA SEKUNDARNOG RESETKASTOG
NOSACA

EC-EN 1993 Steel check ULS

Linear calculation
Comhination: G54
Coordinate system: Principal
Extreme 10: Member
Selection: D2466

EN 1992-1-1 Code Check
National annex: Standard EN

[Member B2466 [1,355 [ 1,355 m |[CFRH5140X140X6 |[S 355 [GSN4 [0,57 - |

Mote: EN 1993-1-3 article 1.1(3) specifies that this part does not apply to cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check,

Combination key

G5N4 [/ 1.35%vlastita tefina + 1.%0*pokretno +
1.35*dodatno stalno + 1.50*vjetar smjer x +
0.90*temperatura pozitivna

Partial safety factors

¥uo for resistance of cross-sections | 1,00
¥ Tor resistance to instability 1,00
yuz for resistance of net sections 1,25
Yield strength f, 355,0 | MPa
Ultimate strength f, |490,0 | MPa
Fabrication Cold formed |
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The critical check is on position 1,355 m

Internal forces Calculated Unit

MNee -411,00 ki

Vy £ -0,46 kN
VzEd 7,39 kM

Ted 0,79 kNm
My Ed 3,24 kNm
_!"2,5{] | 0,75 |C|"|I‘I_'I |

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

Id Type ¢t o1 a: 0w ke a cft Class 1~

[mm] [mm] [kNfmZ2] [N /m2] [-1 -1 [-1 Limit
[-]
1 |I 122 6 1,030e+05 [1,130e+05 |0,91 1,00 20,33 22,78 27,66 31,90 1
3 |1 122 6 1,156e+05 |1,586e+05 |0,73 1,00 2033 22,78 27,66 34,13 1
5 I 122 6 1,602e+05 |[1,502e+05 |0,94 1,00 2033 22,78 27,66 31,60 1
7 |1 122 6 1,476e+05 |1,046e+05 |0, 71 1,00 2033 22,78 27,66 34,39 1

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 1

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

A 3,1230e-03 | m*
Pl kel 1108,66 kN
Unity check | 0,37 3

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiy 1,5533e-04 |m3
| Moty fd 55,14 kNm
Unity check | 0,06

Bending moment check for M-
According to EM 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiz 1,5533e-04 | m?
le.-LNd 55,14 kMNm
Unity check |0,01 -

Shear check for ¥,
According to EM 1993-1-1 article 6.2.6 and formula (6.17)

i 170 '

Ay 1,5615e-03 |m?
Vily o 320,04 kN
Unity check | 0,00 -

Shear check for V;
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

M« 1,20 =

| Ay 1,5615e-03 | m?
| Vo2 Ra 320,04 kN
Unity check | 0,02 -

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

Fibre 1

Ted 3.6 MPa
Ted 205,0 | MPa
Unity check [0,02 -

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

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Miiyrd | 45,13 | kNm
a 1,97
Muzma | 45,13 [KNm
B 1,97

Unity check {6.41) = 0,01 + 0,00 = 0,01 -
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Decision tahles for combined section check

Force presence

Axial force Nes Present

Shear force Vy s Mot significant

Shear force Vied Mot significant

Torsional moment Teg Not significant

Bending moment M, g4 Present

Bending moment M; ed Present

Significant shear force without corresponding bending | No

morment &

 Warping data Mot present or negligible

Checle inputs ' | "— | |\
Classification s supported Yes

Section classification Class 1
Elastic verification is set by the user No
Plastic shear formula is available Yes
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be calculated | Yes

|Ar.l:urdirlg to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

The member satisfies the section check,

Classification for member buckling design

Decisive position for stability classification: 0,000 m

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

oy a3 W ko
[kN/m?] [kN/m?] [-] [-]

1 I 122 5] 1,732e+05 [1,914e+05 |0,90 1,00 (20,33 (2278 27,66 3197 1
3 I 122 & 1,878e+05 |9,523e+04 0,51 1,00 12033 22,78 27,66 37,30 1
> I 122 6 8,97%+04 |7,159e+04 |[0,80 1,00 [20,33 22,78 27,66 33,26 1
7 I 122 G 7,524e+04 |1,67Be+05 (045 1,00 (20,33 22,78 27,66 38,24 1

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section s classified as Class 1

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

Buckling parameters yy 2z

Swdy type sway non-sway
System fength L 1,355 1,355 m
Buckling factor k 1,52 0,93

Buckiig length Lo 2,062 1,254 m
Critica Euler load 7l 448591 | 12126,20 | kN
Slenderness A 34,99 23,10
Buckling parameters yy Zz
| Relative slenderness b | 0,50 0,30
Limit slenderness Ao 0,20 10,20
Buckling curve ¢ (4
Imperfection a 0,49 0,49
Reduction Factor ¥ 0,34 0,85 |
Buckling resistance Muga | 936,27 105085 kM

Flexural Buckling verification

Cross-section area A 3,1230e-03 |m?
Buckling resistance Mpgs | 936,37 kN
Unity check 0,44 -
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Torsional{-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6 .46)

Note: The cross-section concems a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1

Mote: The cross-section concermns an RHS section with 'h /b < 10 / Az
This section is thus not susceptible to Lateral Torsional Buckling.

Minimal z coordinate zme | -70 i
Maximal z coordinate Zmex |70 mm
Relative slenderness hrez | 0,30

End moment ratio g -0,46

Equivalent point load F 0,16 kM
Equivalent line load g 0,23 KN/m
Difference with M 0,05 kNm
Difference with F 0,00 kMNm
Difference with q 0,00 kMNm
Resulting load type line load q

Bending and axial compression check

According to EN 1993-1-1 article 6.3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1

| Cross-section_area A 3,1230e-03 m

| Plastic section modulus Woi, — . |1,5533e-04 | |mi |
Plastic section mocus Wiz 1,5533e-04 m?
Design compression force Mes 411,00 kN
Design_bending moment {maxirmum) Myss |-698 | |[kNm
Design_bending moment {maximum) Me=d 1,37 kiNm
Characteristic compression resistance Nee | 1108,66 kN
Characteristic moment resistance My sk 5514 kNm
Characteristic moment resistance Mgz 55,14 kNm_ |
Reduction factor wy 0,84

Reduction factor x: 0,95

Reduction factor yir 1,00

Interaction factor kyy 0,95

Interaction factor Ke 0,53

Interaction factor kay 0,59

Interaction factor kx 0,87

Maximum moment My gq is derived from beam B2466 position 0,000 m.
Maximum moment M:ed is derived from beam B2466 position 0,000 m.

Interaction method 1 parameters
Critical Euler load Moy 4485,91 kM

Critical Euler load Nz 12126,20 kh
Elastic critical load MNeT 207780,23 kN
Plastic section modulus Wiy 1,5533e-04 m*
Elastic section modulus Wy 1,3149e-04 m?
Plastic section modulus Wy 1,5533e-04 m?
Elastic section modulus Wez 1,3149e-04 m?
Second moment of area Iy 9,2043e-06 m*
Second moment of area L 9,2043e-06 mt
Torsional constant It 1,4788e-05 m*
Method for equivalent moment factor Cryo | Table A2 Line 2 (General)
Design bending moment {maximum) Myes | -6,98 kMNm
Maximum relative deflection &, 0,2 mim
Equivalent moment factor Cayo 0,94

Method for equivalent moment factor Crwo | Table A.2 Line 1 (Linear)
Ratio of end moments y. 0,55

Equivalent moment factor Coen 0,91

Facor ™[ JT 1 [ 1, 7 | JugE ol

Factor y: 1,00

| Factor 2 0,40

Factorar | o 0,00 =
Critical moment for uniform bending Meo 3568,38 kNm
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Interaction method 1 parameters

| Relative slenderness Ao 0,12
Limit relative slenderness Aeiolim 0,30
Equivalent moment factor Cmy 0,94
Eguivalent. moment factor Ces 0,91
Equivalent moment facior Crir 1,00 -
Factor byt 0,00
Factor cur 0,00
Factor dir 0,00
Factor et 0,00
Factor w, 1,18
Factor w: 1,18
Factor np 0,37
Maximum relative slenderness hreimasx 0,50
Factor Cyy 1,07
Factor G 1,05
Factor G, 1,05
Factor Ce 1,08

Unity check (6.61) = 0,44 + 0,12 + 0,01 = 0,57 -
Unity check (6.62) = 0,39 + 0,07 + 0,02 = 0,49 -

The member satisfies the stability check.
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4.7. DIMENZIONIRANJE GLAVNOG NOSACA-STUBISTE POZ 100
4.7.1. REZNE SILE —GLAVNI NOSAC STUBISTE POZ 100

My

Member B3T3 (2543 497 mm)
Des=ign Group Attribute
L

Vz

-1,09 KkNm

0,05 kNm
1,13 kNm
. 3.17 kNm

Ak o AR I LS -

29 Node N381 (-1436,108;-9,383;1500,000)
- Member B379 (2843 497 mm)

Design Group Attribute

TS
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4.7.2. DIMENZIONIRANJE — GLAVNI NOSAC STUBISTE POZ 100

EC-EN 1993 Steel check ULS

Linear calculation
Combination: Gk
Coordinate systern: Principal
Extreme 10: Member
Selection: Q301

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

| Member B381 | 0,000 / 2,000 m |IPE300 |S 355 |[GSN4 (032 - |

Combination key

G5M4 [ 1.35*lastita tefina + 1.50*pokretno +
1.35%dodatno stalne = 1.50*v|etar smjer x +
0.90*temperatura  pozitivna

'y for resistance of cross-sections | 1,00
yry for resistance to instability 1,00
yrz for resistance of net sections 1,25

Yield strength f 3550 [ MPa
Ultimate strength {, | 490,0 | MPa
Fabrication Rolled

IISECTION CHECK::...
Thie critical check is on position 0,000 m
Calculated Unit

Internal forces

-22,96 kN
36,80 [T
8,97 N
-0.47 kM
5,29 kim
-13,98 KM

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

iy gz p ks @ cft’ | Class 1 Class 2 —

[kh/m2] '\ [kM/mP] | (-] | 1 [-1) I-] Limit Limit-

ol pomoremrais b e =l — ] —_¢f ;
1,68824+05 (0,23 |0,52 (1,00 |528 |7,32 8,14 12,20 |1

Emp'll

56 |11

3,807e+04

1 S0

3 |50 56 11 -4, 780e+04 | -1, 78he+05

4 |1 49 7 -3,606e+03 | 1,214e+04  [-0,30 0,52 [3501 [5539 64,14 56,22 1
5 |50 ) 11 =295 e+04 | -1,603e+05

7 |50 56 11 5,03%e+04 [1871e+05 (030 (051 (100 (528 732 8,14 12,24 1
Mote: The Classification limits have been set according to Semi-Comp+.

The cross-section is classified as Class 1
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Compression check
According to EN 1993-1-1 article 6.2.4 and formula {6.%)

A 5,3800e-03 | m?
N 1909,90 kN
Unity check | 0,01 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiy 6, 2800e-04 [ m?

Mgy nd 222,94 kNm
Unity check | 0,02
Bending moment check for M;
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpis 1,2500e-04 | m?
Mol 34,38 [
Unity check | 0,32 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (617}

mo_ 1,20

L 3,300%-03 | m?
| Wplgms 690,08 kN
Lipity check | 0,05 5

Shear check for ¥,

Accoiding to EN 1993-1-1 article 6.2.6 and formula (6171

] 120
A ~ 2,5670e03 |m?

Yotz nd 526,12 kN
Unity rheck | 0,02 :

Torsion check
Aocording to EN 1993-1-1 article 6.2.7 and formula {6.23)

Fibre 2
Ted 250 [MPa
| Trd 205,0 |MPa
Unity check | 0,12 |-

Combined Shear and Torsion check for W, and Tued
According o EN 1993-1-1 arlicle 5.2.6 & 6.2.7 and formula (6.25),{6.26)

Wl T 655,59 kN
Unity check | 0,06 |-

Combined Shear and Torsion check for V; and Tieq
According to EN 1993-1-1 article 6.2.6 & 6.2.7 and formula (6,25),(6.26)

Wel T2 R 499,83 kN

Unity check | 0,02 |

Combined bending, axial force and shear force check
According to EN 1993-1-1 articls 6.2.0.1 and formula {G.41)
[Mpigrd [222,94 [kNm
a 2,00
Mplzpa  [44,38 KN
P 1,00

Unity check (6.41) = 0,00 + 0,32 = 0,32 -

Mote: Since the shear foroes are less than halfl the plastic shear resstances their effect on the moment.
resistances i nealected.

Mote: Since the axial force satisfies both criteria (0.33) and (6.34) of EN 1593-1-1 article 6.2.9.1(4)

its effect on the moment resistance abouwt the y-y axis is neglected.

Mote: Since the axial force satisfies criteria (6.35) of EN 1993-1-1 article 6,2,9.1(4) its effect on the moment
resistance about the 7-2 axi i neglected,

Declsion tahles for combined section check

Force presence | 1L T
Axial force Meg Frasant

(Shear forde Vyes | = s Mot significant

Shear force Vs RBlot significant.

Torsional moment Teg Fresent

Bending moment M, e Present

Bending moment M;es Present

Slgnificant shear force witheut corresponding bending | Mo

rmament

Torsional moment without shear force Mo

Warping data Mot present or negligible
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Check inputs

Classification s supported Yes
Section classification Class 1
Elastic werilication is set by the user Ho
Plastic shear formula is available Yis
Combined shear and torsion formula s available hiz3
Combined shear and torsion check can be caloulated Yes
Combined bending and axal force formula |s available Yes
Combined bending and axial force check can be cakulated | Yes

According to EM 1003-1-1 article 5.2.9.1 and formiila {G.41)

The member satislies the section check.
e 2STABILITY CHECK::...

Classification for member buckling design
Decigive position Tor stability classification: 0,000 m
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 18 2

ko
[-1

i i ) g
[keM /m<] [kM/m#] [-1

[-1

et
(-1

Class 1

Class 2
Limit
[-1

Class 3

Class

1[50 3,807e+04 | 1,688e+05 (0,23 0,53 [100 (528 (7, E14 12,39

1[50 |56 11 -4 780e404 | -1,7862+05 |

4|3 29 |7 -3,606e+03 | 121de+04 D30 | |052 (3501 5539 6444 s622 |1 |
5 [s0 |56 11 -28%e+04 | -1,600e+05

7 (50 56 11 5,63% =04 [1871e+05 (030 (050 (1,00 (528 (732 8,14 1224 1

Mote: The Classification limits have been set according to Semi-Co
The cross-section is classified as Class 1

Flexural Buckling check
According to EN 1993-1-1 article 6,3.1.1 and formula (646}

[Bucklihg parameters. yy ) :

Sway Type Sy nol-seRy
Systemn length L 2,800 0, 24 m
Duckling factor k 4,51 0,84

Buckling length Lo 13,083 0,223 m
Critical Euler load M 101180 (35354201 kW
Slenderness & 104,88 6,64

Relative slendemess b | 1,37 [

Limit slenderness hwgo | 020 020

Mote: The slendermness or compression force |s such that Flesural |
according to EM 1903-1-1 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)
Mote: For this I-section the Torsional(-Flexural) buckling resistance
for Flexural buckling, Therefore Torsional-Flesural) buckling is not

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & 6,3.2.3 and formula (6.

LTE parameters

Method for LTE curve Alternative case

Plastic section modulus Wy, | 6,2B00e-04 m*
Elastic critical moment M. 483 23 kMm
Relative slendemess et 0,09

Limit slenderness Aewiro 0,40

Mote: The slendermess or bending moment is such that Lateral To
may be ignored according to EN 1993-1-1 article 6.3.2.2(4).

LTE length L 0,264 m
Influence of load position ni influence
Correction factor k 1,00

Correction factor ky 1,00 i |
LTE moment factor Cy 1,13

LTE moment factor Cx 0,01

LTE mament factor Cx 1,00

Shear center distance d, 0 i
Distance of load application z; |0 mm
Mono-symmetry constant [ 1] mim
Mono-syrmmetry constant & 1] i

Mote: C parameters are determined according to ECCS 119 2006 [ Galea 2002,
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LTE additional parameters

Minimal z coordinate Zew |-150 mm
Maximal 7 coordingte Zms. | 150 mm
Eirel mament falio i@ 0,74

Equivalent peint load F 1,90 kN
Equikalent lina load q 14,472 kN/m
Difference with M 0,13 kHm
Difference with F 0,00 kMm
Gifference with q 0,00 kHm
Resulting load type line load g

Bending and axial compression check
According to EN 1993-1-1 article 6,3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 5,3800e-03 m?
Plastic section modulis W, 6,2800¢-04 im?
Plastic section modulus W, 1,2500%-04 m?
Desian compression force Ned 23,96 kM
Design bending moment {maxmuem) Mye | 7,30 KMm
Design bending moment {maximum) Megs |-13,98 kMm
Characteristic compression resistance Nex | 1909 %0 kM
Characteristic moment resistance My 222,94 kMm
Characteristic moment resistance M,y 44,38 kMm
| Restuction factor gy 1,00

Reduction factor - 1,00

Modified reduction factor ¥ med 1,00

Interaction (actor Ky, 1,03

dnteraction factor ke 0,59

Interaction factor b, 0,55

Interaction factor ke 0,86

Maximum moment My s & derved from beam B381 position 0,923 m,
Maximum moment Myed is derived from beam B381 position 0,000 m.

Interaction method 1 parameters -

Critical Euler load ey 101180 kN
| Critical Euler lood N, 252543,71 kM
Elastic critical load Ket 22659%,87 [
Plastic section modulus Wp, b, 2800e-[M il
Elastic section modulus Wy, 5,57 00e-04 m?
Plastic section modulus W 1,2 500e-04 m?
Elastic section modulus Wz 8,0500e-05 m?
Second moment of area I, 8,3560e-05 m?
Second moment of area I, i3, 0400e-05 m#
Torsional constant & 2,0100e-07 m?
Method for equivalent moment factor Co s | Table A2 Line 2 (Generaly
Design_ bending moment (madmum) Mys | 7,30 kMm
Maximum relative deflection 5. 04 L]
Equivalent moment factor o 1,00

Method for equivalent moment factor Cezp | Table A2 Line 1 (Linear)

Ratio of end moments . 0,31

Equivalent moment factor Cren 0,85

Factor 100

Factor |y 1,00

Factor & 3,07

Factor ar 100

Critical moment for uniform bending Me.s | 2607 1,68 kMm
Relative slendemess hago 0,09

Limit relative slenderness hwiosim 0,21

Equivalent moment factor Coy 1,00

Equivalent_moment factar Cme 085

Equivalent morment factor Copr 1,00

Factor bur 000

Factor €t 0,00

Factor dir tr,ﬂz

Factor exr 005

Factor wy 1,13

Factor we 1,50

 Factor ng 0,01

Masimum refative sIENGEmEss A s 1,%7

| Factur Coy 1,00

Factor g 1,00

Factor Cep ) 098

Factor Ce 1,00 |

Unity check {8.61) =001 + 0,03 + 0,19 =023 -
Unity check (6.62) = 0,01 + 0,02 + 0,27 = 0,30 -
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Shear Buckling check
According to EN 1963-1-5 article 5 & 7.1 and formuda (5,100 & (7.1)

Shear Buckling parameters

| Buckling field length a | 2,500 m
|Web | unstiffened |
[Web height b | 204 L mim

| Web thickness L | ¥
|Material coefficent = | 0,81
|Shear correction factor n | 1,20

Shear Buckling verification
|Web skenderness byt | 38,29 |
|Web slenderness limit | 48,82 |

MNote: The web slenderness is such that Shear Buckling effects may be ignored
according to EM 1993-1-5 article 5,107).

The member satisfles the stability check.

4.8. DIMENZIONIRANJE GLAVNOG NOSACA 2-STUBISTE POZ 100

4.8.1. REZNE SILE —GLAVNI NOSAC STUBISTE 2 POZ 100

My

.Qﬂ
33,45 kNm

48,69 kNm
©
”
o

Vz

-9.58 kN
o
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4.8.2. DIMENZIONIRANJE — GLAVNI NOSAC STUBISTE 2 POZ 100

EC-EN 1993 Steel check ULS

Limear calculation
Combination: Gkt

Coordinate systern: Principal

Extreme 10! Member
Selection; 8309

EN 1993-1-1 Code

Check

Mational annex: Standard EN

@\@

23,32 kN

|Member B369 [2,315 /2,315 m |IPE300 |5355 |G5N4 (0,22 - |

Combination key

GSMA [ 1.35%lastita teZina + 1.50%pokretno +
1.35%dodatne stalne = 1.50%vjetar smjer x +
0.90*temperatura pozitivna

Partial safety factors
\Yre for resistance of cross-sections

1,00

1,00

yraz for resistance of net sections

1,25

Yield strength fy

355,0

MPa

Ultirmate strength 1,

490,0

MPa

Fatsrication

Rolled
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ol SSECTION CHECK::...

The critical check is on position 2,315 m

Internal forces

Calculated

Unit

21,49 kN
0,56 (7]
9,84 5]
-0,03 kNt
48,94 khm
0,38 kM

Classification for cross-section design
Classification according to EN 1993-1-1 artiche 5.5.2

Classification 'of Internal and Outstand parts according o EM 1992 1-1 Table 5.2 Gheet 1& 2

Em{ﬂl

Ty ;
[kt fm2] | [kNm?]

oz

W

ko

£t

L3 SN B =t SRR ) Y

Ciass 1

Class.2 -
Lirmit-_

Sl [ e e I B A “f-] e |

1 56 11 -5,985%+04 | -9,338e-+04

3 56 11 -8,/53e+04 | -8 400e+04

g |1 249 7 F677er0d | 6,87%+04  [-1,17 048 3501 |G6066 69,93 112,77 |1
5[50 56 11 8,186e+04 | 8,53%+04 (09 (043 100 |528 |73 8,14 11,24 1
7 |50 i) 11 7,904e+04  [7.000e+D4 (096 (045 (100 |5.28 732 8,14 11,41 1
Mote: The Classification limits have been sel according to Semi-Comp+.

The cross-section is classified as Class 1

Tension check

According to EN 1943-1-1 article 6.2.3 and formula {6.5)

A 5,2800e-03 | m?

Mgl 1909,90 kN

Ny pd 189,06 kN

My R 189,06 L]

Unity check | 0,01 .

Bending moment check for My

Bending moment check for M;

[Unity check [0,00

Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

I 120

A 2.5670e-03  |m?
| Vi Fil 526,12 kN
Uniiy check | | 0,02 .
Torsion check

According 1o E

Fibre 2

| TEd 1.7 MFa
Thd 2050 |MPa
Unity check | 0,01 =

According to EM 1993-1-1 article 6.2

Wiz 1,2500e-04 |m?

Mgz R 44,38 kMm

Unity check | 0,01 -

Shear check for W,

According to EM 1993-1-1 article 6.2.6 and formula (6.17)
I 1,20

A 3.366%e-03  |m?

Vg 690,08

M 1993-1-1 article 6.2.7 and formula (6.23)

According to EM 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Wty 6,2800e-04 | m?

[ 727,94 Khm

Unity check | 0,22 -

.5 and formula {6.12),(6.13)

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

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Mpiypa [ 22254 kNm
a 2,00
Mpizpa 44,38 |kNm
fi 1,00

Unity check (6.41) = 0,05 + 0,01 = 0,06 -
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Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances i neglected,

Mote: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1({4)

itz affect on the moment resistance about the y-y axls & neglected.

MNote: Since the axial foroe satisfies criteria (6.35) of EN 1993-1-1 articke §.2,9.1(4) its effect on the moment
resistance about the -z axi & neglected.

Decision tables for combined section check

Al force Mes Prasent

Shear foree Vyed Mot significart
 Shear force Vo ps Mot significant
Torsional moment Ted = Mot significant
Bending moment M, g Fresent
Hending moment M. e Fresent
Significant shear force withoul correspanding bending | Mo

mament

Warping data Mot present or negliolble
Classification & supported Yes
Section classification Class 1
Elastic verification s set by the user e
Plastic shear formula is available es
Combined bending and awial force formula is available Yes
Combined bending and axial force check can be cakulated | Yes

|!Lmon;||ng to EN 1993-1-1 articlke 6.2.9.1 and formula (6.41) |

Thie mermber satislies the section check.
i 3STABILITY CHECK::...
Classification for member buckling design
Decisive position for stability dlassification: 2,315 m

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 18 2

Leb!

L)
[mm] [kN/m?] [kN/m3] [-]

Class 3
Limit
[-]

1[50 |5 11 -B,985e+04 | -9,138e-+04

3 |s0 56 11 -8, 753e+04 | -8, 400e-+04

4 |1 FERE 7677et04 | 6,879 +04  |-1,1% 048 3501 G066 6993 11237
HEEEE 1 §,186e+04 |8,539e+04 [096 0,43 [100 528 (732 8,14 11,24
7_[s0 |5 11 7,959e+04 | 7,601e+r04  [096 045 [100 (528 7,32 8,14 11,41

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section i classilied as Class 1

Lateral Torsional Buckling chack
According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.3 and formula (6.54)

LTE parameters

 Method for LTE curve Alternative case
Piastle section modules W, |62800e-04  m?
Elastic critical moment M. 3473369 kilm
lelative siendemess Awyr 008

Limit slenderness deiyrn 0,40 AL

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

LTB length L 0,232 m
Influence of load position no inflwence
Cnrrertinn fartor k 1,00

Correction factor ke 1,00

LTH moment factor Cy 1,0%

LTE moment factor C; 0,00

LTE momenl factor C3 1,00

Shear center distance de 0 mim
Distance of load application z; |0 mm
Mono-symmetry constant i, 1] mim
Mono-symmetry constant 2 o i

Mote: C parameters are determined according to ECCS 119 2006 J Galea 2002,
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S mmn o grrarenymemees s e e wemsmer sy

LTE additional parameters

Minimal 7 coordinate Zews  |-150 i
Maximal z coordinate Zmes | 150 mm
End moment ratio g 0,95

Equivalent_point load F 167 kN
Equivalent line load o 14,39 kM/m
Difference with M 1,10 khm
Difference with F 0,00 kMm
Difference with g 0,00 khm
Resulting load type linear moment M

Shear Buckling check

According to EN 1963-1-5 article 5 & 7.1 and formula {5,100 & (7.1}

Shear Buckling parameters

Gucking fled length & | 2,315

Web | unstiTaned

Mote: The web skeaderness is such that Shear Buckling eflects may be ignored
according to EN 1993-1-5 article 5,102}

The member satisfles the stability check.

4.8.3. GRANICNO STANJE UPORABLJIVOSTI- NOSAC 2 POZ 100
Uz
£
v £
>
T
i
9
>

Dopusteni vertikalni pomak (progib):

L/300=7030/300= 23,43 mm >14,1 mm

Iskoristivost:60 %
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4.9. DIMENZIONIRANJE GLAVNOG NOSACA-STUBISTE 3 POZ 100

4.9.1. REZNE SILE —GLAVNI NOSAC STUBISTE 3 POZ 100
My
>
o
Z
= >
4
e
> o
2 o
> [+ o)
% [+ &
Z I
A

£
=
.3
~
o
N
p]

-
‘o
%
Z
3

Vz

e

84,31 kN
19V
9%k 54 kN
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N
£
7».
%
\
(5
3
o
%
\/ &~
k)
%
4.9.2. DIMENZIONIRANJE — GLAVNI NOSAC STUBISTE 3 POZ 100

EC-EN 1993 Steel check ULS

Linear calculation
Combination: GSRE
Coordinate system: Principal
Extreme 10 Member
Selection; B339

EN 1993-1-1 Code Check
Mational annex: Standard EM

[Member B359 [0,221 / 3,311 m |IPE300 |5 355 |GSN6 |0,06 - |

Combination key
GSHE § 1.35*vlastita tedina + 1.50*pokretno +
| 1.35%dodatno stalno = 1.50%vjetar smjer x |

yrag for resistance of cross-sections | 1,00
\yray for resistance to instability 1,00
vy for resistance of net sections 1,25

|

ield strength 1, 3550 |MPa
Ultimate strength fu | 4900 | MPa
Falrication Rolled
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- SSECTION CHECK::...

The critical check is on position 0,221 m

Internal for

Ces

Calculated

Unit

-272,B7 KN
1,99 kN
95,23 KN
0,03 KNm
-63,11 kNm
1,06 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.3,

Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 182

Id “Type

L5

t i

(mm] [mm] | [kN/m?]

(kR m]

v
[-1

k=
(-]

[-]

cft
(5]

Class 3 Class -
“Limit

{-1

1 |SD- |5A 11 1,5672=05 |1468e+05 094 [0,45 (100|528 737 E,14 148 |1
E 11 1,632e+05 |1730e+05 |09 |0,43 |L,00 | 529 7,32 8,14 1,26 |1
4 |1 49 7 1446805 | -4317e+04 | -030 072 3501 3478 41,49 56,28 2
5 [s0 |56 11 -5,520e+04 | -4,542e-+04
7 [0 % ¥ 6,178e+04 |7, 1650+04

Mobe: The Classification limits have been set according to Semi-Comp-.
Ther cross-section is classilied as Class 2

Compression check

According to EN 1993-1-1 article 6.2.4 and formula {6.9)
A 5,3800e-03 | m?

e pa 190¥9,90 kN

Unity check | 0,14 3

Bending moment check for M,
M 1993-1-1 artiche 6.2.5 and formula {6.12),(5.13)

Accarding to E
Wply G5,2800e-04 | m?
[ 221,94 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)
Wil 1,2500e-04 | m?

ML e 44,38 kMm

Unity check | 0,02 3
Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula {6.17)
n 1,20
A 3366903 |m?
AP 690,08 kM

Unity check | 0,00 .
Shear check for Vs
Accordiing to EN 1993-1-1 article 6.2.6 and formula {6.17)
[n [1,20 [ ]

A 2,5670e-03  |m?

(Vplzrd | 526,12 kN

|Linity check | 0,18 -

Torsion check

According to EN 1993-1-1 arlicle 6.2.7 and farmula {6.23)

Fibre 2

Ted 1,5 MPa

| Tha 2050 | MPa

Unity check | 0,01 7

Mote: The unity check for torsion & kower than the imit value of 0,05, Therelore torsion & considered as
insignificant and i ignored in the combined chacks.
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Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)

Mplypa | 332,94 [ kNm
a 2,00
Mpena | 44,38 | kNm
B 1,00

Unity check (6.41) = 0,08 + 0,02 = 0,10 -

Mote: Since the shear forces are less than half the plastic shear resktances their effect on the moment

resistances & neglected,

Mote: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1(4)
its effect on the moment resistance aboul the y-y axis is neglectsd.

Mote: Since the axial lorce satisfies crteria {6.35) of EN 1993-1-1 article 6.2.9.1(4) its effecl on the momeril

resistance about the 2-2 axks & neglected,
Decision tables for combined section check

Acoording to EM 1003-1-1 article £.2.0.1 and formula (6.41)

The member satisfies the section

check.

w2ISTABILITY CHECK::...

Classification for member buckling design

Deckive position for stability classification: 0,883 m
Classilication according to EN 1993-1-1 aricle 5.5.2
Classification of Internal and Outstand parts according to EM 1993-1-1 Table 5.2 Sheet 18& 2

o1
[kM/m?]

oz
[kMfm?]

w

Hulal force Neg Present

Shear force Wy ed Mot significant
Shear force Vs Mot significant
Towrsional moment Teg Mot significant
Bending moment My ed Present

| Bending moment M, gs Prigant
Significant shear lorce without corresgponding bending | No

nvonent

Warping data Mot present or negligible
Classification is supported Yes
Sectlon classification Class 2
Elastic werification is set by the user Ho

Plastic shear formula is available es
Combined bending and axial force formula is awaitable Yes
Combined bending and axial force check can be caloulated | Yes

Class 2

Limit

[ [-]
1[50 56 11 5,626e+04 |5204e+04 (003 (046 100 |538 [732 14 11 55 1
EEES 11 5,900e+04 |6J24e+04 093 (043 1,00 528 (7,32 B,14 1127 |1
§ 1 295 |7 5,670e+04 | 4,526e+04 | 0,80 1,00 3501 |42,78 |27,66 33,25 |4
5 [50 55 11 4,57 1e+04 4 000e+04 052 044 100 (528 |F32 14 11,29 1
EERE 11 4,294e+04 |3,872e+04 090 |047 (100 (528 (7,32 B,14 11,66 |1

Mote: The Classification limits have been set according to Semd-Comp+.

The cross-section is classified as

Effective section M-
Effective width calculation
Accoiding to EM 1993-1-5 article

Id --Type| by o

[mm] [kM/m?

Class 4

1 [kMyma [-]

iy

ko
[-]

Ap
-1

»
[-]

be
[ mm]

bay
[mim]"

bez
[mim]

i |50 56 3,5500+05 | 3,550e+05 (1,00 [043 (035 (1,00 |56 o
3_ |50 56 3,5500+05 | 3,550e+05 [1,00 [043 (035 (1,00 [56
4|1 299 |3,550e+05 |3,550e+05 |1,00 400 (076 (094 (233|116 | 116
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Id Type by oy o

mm] [kN/m?] [lc.H}'m'-‘]

5150 & 00 [5%6 |
[7 “Iso 56 |3,550e+05 |3,550e+05 [1,00 (043 [035 (1,00 |5 i | |

Effeciive section My-
Effective width calculation

According to EN 1993-1-5 article 4.4

Lrb bﬂ-! h!
[kM/m?] ] [mm] [mm] [mm]
1 500 56 3,550e+05 | 3,550es05 100 (043 (035 100 (5
3 |50 56 3,550e+05 | 3,550e+05 (100 (043 (035 [1,00 |56
§ |1 749 | 3,051e+05 | -3,051e+05 |-1,00 |2300 |031 (1,00 |i24 |50 75
5 S0 56 -3,550e+05 | -3 550e+05
R EES -3,550e+05 | -3,550e+05

Effective section Mz+
Effective width calculation
According to EN 1993-1-5 arliche 4.4

i@y & Ka An 1] be e bz

[kM/m?2] [kN/m?] [-1 [-]1 [-] [mm] [mm] [mm]
S0 af -8, 780e+04 | -3 550e+05

1

3|50 |56 3,550e+05 | 8,780e=04 (0,25 |052 (0,32 |1,00 |56
4 1 249 0,000e+00 | 0,000e+00

5 50 56 3,550e+05 |8780es04 (025 (052 (032 |100 |5
7 |50 |56 -§,780e+04 | -3,550e+05

Effective properties
Effective area Aair 5,2702e-03 'm

Effective second | Tesy 8§35/ 7e-05 | m? Iefiz 6,037%-06 |m?
moment of area
Effective section | Wes;, | 5,5718e-04  |m® | Wer: |50505-05 |(m?
madulus
Shift of the eny |0 M| e [ mim
centroid

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula {5.45)

Buckling- parameters yy - Iz

| Sway type sway non-Sway

| Systers lemgth L 3311 0,24 i
| Buckling factar k 1,18 0,02

Buckling kength Lo 3,916 0,205 m
Critical Euler load M 11293,66 | 299167,73 | kN
Slenderness & 4 6,11

Redative slenderness Aw | 0,41 0,08

Limit slenderness has | 0,20 0,20

Mote: The slenderness or cornpression force is such that Flexural Buckling effects may be ignored
accerding to EN 1993-1-1 article 6.3,1.2(4).

Terslonal{-Flexural) Buckling check

According to EN 1993-1-1 artiche 6.3.1.1 and Tormula {6.46)

Mote: For this I-section the Torsional(-Flexural) buckling resistance is higher than the resistance
for Flexural buckling, Therefore Torsionak-Flesural) buckling is net printed on the output,

Lateral Torsional Buckling check
According to EN 1993-1-1 artiche 6.3.2.1 & 6.3.2.3 and formula (6.54)

LTE parameters

Method for LTE curve Alternative case
Effective section modulus Wer, | 5,57 18e-04 m?
Elastic critical marment M., 4251881 kM
Relative slendemess Asisr 0,07

Lirnit. slenderness b v o 040

Mote: The slenderness or bending moment s such that Lateral Torsional Buckling effects
may be ignored according to EN 1993-1-1 article 6,3.2.2(4).

LTH length L 0,231 I
Influence of load position no influence
Correction factor k 1,00

Correction facter ki 1,00

LTE moment factor Cy 1,14

LTH moment factor Cz 0,00

LTB moment facior C3 1,00

\Ehear center distance d; 1] mem
Distance o load application 7y |0 (i
| Mone-syrsmetry constant [, o [t
Mono-symmetry constant 7 o e
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Mote: C parameters are determined according to ECCS 119 3006 [/ Galea 2002,

| Min‘mal z coordinate Zew. —-150 i
Maximal 2 coordinate Zwee | 150 T
End risament ratio gy 075

Equivalent point load F 1,59 kh
Equivaient line ioad o 14,42 K/ m
Difference with M 0,09 kMm
Difference with F 0,00 khm
Difference with g 0,00 kHm
Resulting lnad type linear moment M

Bending and axial compression check
According to EN 1993-1-1 article 6,3.3 and formula (6.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section effective area Aqn 5,27 02e-03 m?
Effective section modulus Wer 5,57 18¢-04 m?
Effective saction modulus Wer 2,05052-05 m?
Design compression force Ne 27,87 kM
Diesion bending moment (maximum) Mye | 152,64 kNm
Design bending moment (maximum) Meea | 1,06 kMm
Additional moment AMy s 0,00 kNm
Additional moment AM; g4 0,00 kNm
Characteristic compression resktance Nee | 1870,93 kN
Characteristic moment resistance Mz 197,80 kNm
Characteristic. moment resistance Mo 28,58 kWm
Resduction factor i, 1,00

Reduction factor . 1,00

Modified reduction factor YT med 1,00

Interaction fachor kyy 1,01

Interaction factor ke 0,91

Tnteraction factor kq 1,0

Interaction factor kx 0,91

Maximum moment My is derived from beam B359 position 3,311 m.
Maximum moment Meq s derlved from beam B35% position 0,221 m.

Imtarartion method 1 parameters o

Critical Euler oo Mery 1129356 kN
Critical Ewler load M. 00163,73 K
Elastle critical load Mot F22BEE B kN
Efiective saction modulus Véen 5,57 18- 05 m?
Second moment of area I, . 3560e-05% mt
Second moment of area L 6,0400e-06 m?
Torsional constant L 2,0100e-07 m*
Method for equivalent moment Factor Copo | Tabde A2 Line 2 (General)
Design bending moment (maximum) Meeg | 152,64 kMm
Maxirmum relative deflection 5. 46 it
Equivalent moment factor Coyo 0,99

Method for equivalent moment factor Ce.o | Table A2 Line 1 (Linear)

Ratk of end moments ye. 0,38

Equivalent moment factor Creo 0,91

Factor py 1,00

Factor g 1,00

Factor & 5,20

Factor ayr 1,00

Critical moment for uniferm beiding Mes | 3717503 kM
Relative slendemess Ao 007

Limit refative slenderiess i sm 0.21

Equivalent moment factor Cy 0,99

Equivalent moment factor Coe 091

Equivalent moment factor Crur 1,00

Unity check {6.61) = 0,15 + 0,78 + 0,03 = 0,96 -
Unity check (6.62) = 0,15 + 0,78 + 0,03 = 0,96 -

Shear Buckling check
According to EN 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1}

Shear Buckling parameters

Buckling field length a 33 m
Web unstiffened

Web height b 279 mm

| Web thickness | 7 mm
Materlal coefficient £ 031 ]
| Shear correction factar q | 1,20
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Shear Buckling verification
| Web slenderness hy/t 39,29 |
| Web slenderness limit 48,82 |

Mobte: Thie wab slenderness is such that Shear Buckling effects may be ignored
acconding o EN 1993-1-5 articke 5.1{2].

The member satisfies the stability chack,

4.9.3. GRANICNO STANJE UPORABLJIVOSTI- NOSAC 3 POZ 100
Uz

Dopusteni vertikalni pomak (progib):
L/300=9710/300= 32,37 mm >22,6 mm
Iskoristivost:70 %

4.10. DIMENZIONIRANJE GLAVNOG NOSACA-STUBISTE 1 POZ 200

4.10.1. REZNE SILE —~GLAVNI NOSAC STUBISTE 1 POZ 200
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4.10.2. DIMENZIONIRANJE — GLAVNI NOSAC STUBISTE 1 POZ 200

EC-EN 1993 Steel check ULS

Linear calculation
Combination: Gkt

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

|Member B307 [1,740 /1,740 m |IPE300 |5 355 |GSM4 (0,37 - |

Combination ki

GSN4 [ 1.35%vlastita tedina + 1.50*pokretno +
1.35%dodatno stalng = L.50%v|etar smjer x +
|0.90*temperaturapozitivna

Partial safety factors
yrao for resistance of cross-sections | 1,00
Vyeag for resislance to instability 1,00

yrz fior resistance of net sections 1,25

Tield strength f, 3550 |MPa
Ultimate strength fy | 49%0,0 | MPa
Fabeication Raolled
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The critical check is on position 1,740 m
Calculated

Internal forces

CHECK::...

Unit

e kN
-17,00 kN
5,10 1]
-0,02 kNt
31,49 kNmi
-15,39 KHm

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

[mm]| [mm] | [ki/m?] [eMfmE] | -]

{4

56 |11

oy

.1,311e+04

oz

1,308e+05

L

-0,10

]

ko

0,59

1 S0 091 |528 8,95 13,14
3 |50 56 11 -7 Te+05 | -2,515e+05

4 |1 49 7 -5,271e+04 |4,09%+04 [-1,20 047 (3501 [61,70 71,12 130,91
5 |50 ) 11 1,343e+03 | -142%+05 |-106,12 (2380 |[001 |528 611841 (902046 |B3,35
T |50 56 11 9,589%+04 | 2,398e+05 (D40 0,50 |100 528 |7.32 8,14 12,05
Mote: The Classification limits have been sel according o Semi-Comp+.

The cross-section is classified as Class 1

Tension check
According to EN 19493-1-1 article 6.2.3 and formula (6.5}

A 5,3800e-03 | m?

 Mpiad 190,90 kN
My pa 1,'15 kN
N fu 189,06 L
Unity check | 0,02 :

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

Wiy 6,2800e-04 | m’
Mty 222,94 K
Unity check | 0,14

Bending moment check for M:
According to EN 1993-1-1 article 6.2

Wiz 1,7500e-04 | m’
Mtz p 34,38 Khim
Unity check | 0,35 -

Shear check for ¥V,
According to EM 1993-1-1 article 6.2.6 and formula {6.17)

] 1,40
A 3366%e-03 | m?
| oty Ga0,08 | kN
Unity check (002 _

Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

In ¢ 1,20

Ay 2,5670e-03 | m?

| Wiz 526,12 kN

Unity check | 0,01

Torsion check

According to EN 1993-1-1 ariche 6.2.7 and formula (6.23)
Fibre 2

Ted 1,2 |MPa

Tha 2050 | MPa

Unity check | 0,01 7

.5 and formula (6.12),(6.13)

Mote: The unity check for torsion & kweer than the Bmit value of 0,05, Therefore tarsion & considered as
ingignilicant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6,2.9.1 and formula (6.41)

(Meiyra | 23254 kNm

a 2,00

Mozpa |44,38 | klm

[ 1,00

Unity check (6.41) = 0,02 + 0,35 = 0,37 -
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Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment

resistances & nealected,

Mote: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 artiche 6.2.9.1(4)
its effect on the moment resistance about the y-y axls i neglected.
Mote: Since the axial force satisfies criteria (6.35) of EN 1993-1-1 articke 6.2,9.1(4) its effect on the moment.

resistance about the z-z axis i neglected.
Decision tables for combined section check

Check Inputs

Classification s supported Yes
Section classification Class 1
Elastie werification s set by the user Mo
Plastic shear formula is available fes
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be cakulated | Yes

According to EM 1993-1-1 articke 6.2.9.1 and formula {G6.41)

The member satislies the section check,
i STABILITY CHECK::...

Classification for member buckling design

Decisive position for stability classification: 1,740 m
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 18 2

Id Type ¢ t o L Fl
[mm] [mm]  [kN/m2] [kM/m2]

[-1

Axlal force MNe Prasent

Shear foroe \yeq Mot significant

| Shear force \Wpp: Mot significant

Torsional moment Ted e Mot significant

Bending moment M, e Fresent.

Bending momernt M, g Fresent

Significant shear force without corresponding bending | Mo

moment

Warping data Mot present or neglialble

Class 3
Limit

[-]

1[50 |56 -1,311e+04 |1,308e+05 |-0,10 |05 |091 |528 |8,06 8,05 13,14
3 (80 56 11 -0 e+05 | -2,515%e+05

4 |1 M9 |7 -5,271e+04 | 4,095e+04  |-1,20 047 (3501 61,70 |71z (13081 |1
EEE il 1,333e+03 |-1,425e+05 |-106,1¢ |23,80 (0,01 |528 |Bi1841 | 902046 B335 |1
7 |50 % i 9,589e+04 | 2,3980+05 0,40 050 [1,00 (538 |7,32 8,14 1205 |1

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

The cruss-section is classilied as Class 1
Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.3 and formula (6.54)

Method for LTE curve Alternative case
Piastlc section modulus W, | 62800804 m?
Elastic critical moment M BE9,60 kim
Kelative sizndemess Awiar 050

| Limit slendarness heiirs 04 AL

LTE length L 1,740 it}
Tnfluence of load position i1 influence
Correction factor k 1,00

Correction factor K 1,00

LTE moment factor Cy 1,37

LTE moment factor C; 007

LTE momenl factor C3 1,00

Shear center distance d. o mim
Distance of load application 2; |0 It
Mono-symmetry constant [y 1] mim
Mono-symmetry constant 2 1] I

Mote: C parameters are determined according to ECCS 119 2006 [ Galea 2002,

Mote: The slendemess or bending moment s such that Lateral Torsional Buckling effects
may be ignored according to EN 1993-1-1 article 6.3.2.2(4).
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LTE additional parameters

Minimal 7 coordinate e

| Maximal z coordinate Zmss |

| End mement ratio 4

| Equivalent point load F

| Equivalent line Ioad q
| Difference with M

| Difference with F

| Difference with q
Resulting oad type

Shear Buckling check
According to EN 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1)

150 M
150 mm
{B,13 .
| 10,23 | kN
| 11,76 | kNjm
| 4,45 | kN
0,00 KN
| 0,00 | knim
line boad q

Shear Buckli parametars —
| Buckling field length a 1740 Im
| Weeb | uwnstiTensd |
| Wah height | 279 | mm
|Wemb thickness |7 . jmm
| Material coefiient = 081
| Shear correction factor n | 1,30
|Wab skenderness bt | 39,24 |
Web skenderness limit | 48,82

Mote: The web slenderness is such that Shear Buckling efllects may be ignored

according to EN 1993-1-5 article 5.1(2).

The member satisfles the stability check.

4.10.3. GRANICNO STANJE UPORABLJIVOSTI- - NOSAC 1 POZ 200

Dopusteni vertikalni pomak(progib):

L/300=11510/300= 38,36 mm >18,3 mm

Iskoristivost:48 %

4.11. DIMENZIONIRANJE GLAVNOG NOSACA-STUBISTE 1 POZ 300

4.11.1. REZNE SILE —GLAVNI NOSAC STUBISTE 1 POZ 300

Ana Latingi¢

157



DIPLOMSKI RAD

SVEUCILISTE U SPLITU,
FAKULTET GRADEVINARSTVA,
ARHITEKTURE | GEODEZIJE

el An

My

Vz

158

Ana Latingi¢



SVEUCILISTE U SPLITU,
PA 1 FAKULTET GRABEVINARSTVA, DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

4.11.2. DIMENZIONIRANJE — GLAVNI NOSAC STUBISTE 1 POZ 300
EC-EN 1993 Steel check ULS

Linear calculation
Combination: Gakg
Coordinate systermn: Principal
Extreme 10: Member
Selection: B1655

EN 1993-1-1 Code Check
Hational annex: Standard EM

| Member B1655 [1,710 f 1,710 m |HEA200 |5 355 |G5MN4 |065- |

Combination key

GSN4 [ 1.35%vlastita tedina + 1.50%pokretno +
1.35%dodatno stalno + 1.50*wetar smjer x +
0.90*temperatura pozitivna

'¥rao for resistance of cross-sections | 1,00
g for resistance to instabiliby 1,00
yraz for resistance of net sections 1,25

Yield strenath f, 3550 [MPa
Ultirmate strength fy, |[490,0 | MPa
Fabrication Folled

wIISECTION CHECK::...
The critical check is on position 1,710 m

Internal forces Calculated  Unit
44,03 kM
21,33 kN
-7 41 kN
0,21 kMm
-21.97 kNm
45,48 KHim

Classification for cross-section design
Classilication according to EN 1993-1-1 artiche 5.5.2
Classificationr of Internal and Outskand parts according *o EM 1992 1-1 Table 5.2 Sheet 1 & 2

o2 w 5 ¢ Class 1 Class.2 Class 3 | Chss
[kMim?] | [} . Limit-  Limit " Limit
[ S W

7 -2,701e+04 |-2,9522+05

1[50

3 [s0 ) 1 1,177e+05 | 385%9%+05 |031 (0,51 (100 |[788 |S32 8,14 1223 2
K 134 |7 3,167e+04 | -4,803e+04 |-1,52 043 |2062 |66,31 |78,74 (15631 |1
5 |50 9 10 1,066e«04 | 2789 +05 004 (056 |[100 |788 732 8,14 12,81 ?
7_|s0 |79 10 -1,34e+05 | -4,023e+05

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

Tension check

According to EN 1993-1-1 article 5.,2.3 and formula (6.5}
A 5,3800e-03 [ m?

| MpLrd 1905,50 kN

Ty psd 1898,06 kN

Myt 180,06 kN

Unity check | 0,02 .

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula {6.12)(6.13)

Wipiy 42017204 |m?
[ 152,35 Km
Unity check | 0,14 :

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wiz 3037504 |m?
Ml pa 72,33 kNm
WUnity check | 0,63 E

Shear check for Vy
According to EM 1993-1-1 article 6.2.6 and formula {6.17)

n 120

L. 4,1592e-03  |m?
|t e g5z,48 | |kN
Unity check [0,03
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Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

n « 1,20

A 1,8050e-03 | m?

Wiz 369,95 kN

Unity check | 0,07 .
Torsion check
According to EN 1993-1-1 adiche 6.2.7 and formula (6.23)
Fibre F]

Ted g9 MPa

Thd 2050 | MPa

Unity check | 005 |-

Mote: The unity check for torsion & boweer than the limit value of 0,05, Therefore torsion & considered as
ingignilicant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6,2.9.1 and formula (6.41)

(Mpyra 15235 | kNm
a 2,00
Mpizpd 72,33 [kNm
[ 1,00

Unity check {6.41) = 0,02 + 0,63 = 0,65 -

Mote: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances & nealected,

Mote: Since the axial force satisfies both criberia (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1(4)

its effect on the moment resistance about the y-y axls & neglected.

Mote: Since the axial force satisfies criteria (6.35) of EN 1993-1-1 artiche 6.2,9.1(4) its effect on the moment
resistance about the z-z axis & neglected.

Decision tables for combined section check

Aulal force Me Prasent

(Shear foroe Vyed Mok significant

| Shear force Vops Mot significant

Torsional moment Ted o Mat significant

Bending moment My g Fresent

Bending moment M. es Presant

Significant shear force without corresponding bending | Mo ]
moment

Warping data Mot present or negligible |
Classification i supported Yes

Section classification Class 2

Elastic werification is set by the user e

Plastic shear formula is available fes

Combined bending and axial force formula is available Yes

Combined bending and axial force check can be caloulated | Yes

According to EN 1993-1-1 articke 6,2.9.1 and formula (6.41) |

Thiz mermber satislies the section check.
2STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 1,710 m

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

t i L F L k= a

[mm] [mm] [kN/m?] [kN/m?]  [[1 [1 []

Class 3 Class

1 |s0 10 -2,701e+04 | -2,952e+05
3 [s0 M 10 1177e+05 | 3859e+05 |031 (0,51 |[100 |7E8 |f32 8,14 12,23 2
Tl i34 |7 3,167e+04 | -4,80%e+04 |-1,52 043 [20,62 |6631 |78,74 15631 |1
5 |50 |79 10 1,066e+04 |2789e+05 0,04 | 0,56 | 1,00 788 |732 8,14 izgl |2
7 _|s0 |79 10 1,31e+05 | -4,0230+05

Mote: The Classification limits have been set according to Semi-Comp-.
Ther Cross-section is classilied as Class 2

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.2.2.1 & §.3.2.% and formula {6.54)
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LTE paramelters

Method for LTE curve Alternative case |
Fiastlc section modulus Wy, [42917e-04  m?
Elastic critical moment M. 255320 kidm
Relative siendemess Andr 0,24

| Lirmit. slendarness b 0,40 -

Mote: The slenderness or bending moment is sisch that Lateral Torsional Buckling effects
may be gnored according to EN 1993-1-1 article 6.3.2.2(4).

LTE length L 1,710 m
Influence of Inad position no influsnce
Correction factor k 1,00

Correction factor ke 1,00

LTH moment factor Cy 2,71

LTE moment factor Cz 0,10

LTB smednent factor Cx 1,00

Shear center distance de o mim
Distance of load application 2; |0 min
Mono-symmetry constant [iy o i
Mano-symmetry constant z o i

Mote: O parameters are determined according to ECCS 119 2006 J Galea 20032,

LTE additional paramete

Minimal 7 coordinate Z=e | -95 it
Maximal z coordinate zmss |95 mm
End moment ratio g 0,91

Edjuialent point load F 8318 kM
Equivalent line load g AT khlfm
Difference with M 3,50 kMrm
Difference with F 0,00 kMm
Difference with q 0,00 kMm
Resulting load type point load F

Shear Buckling check
According to EM 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1)

Shear Buckling parameters

(Buckleg field length & | 4,710 m |
Wb [ wnstiffened

‘Wah height 17 mim
\Web thickness © 7 mim
Material coefiicient £ 081

Shear correction factor 1 | 1,20

Shear Buckling verification

Web slenderness ., 26,15
‘Web slenderness limit | 48,82

Mote: The web skeaderness is such that Shear Buckling effects may be ignored
accerding to EM 1993-1-5 article 5.1(2).

The member satisfies the stability check.
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4.12. DIMENZIONIRANJE GLAVNOG NOSACA-STUBISTE 1 POZ 400

4.12.1. REZNE SILE —GLAVNI NOSAC STUBISTE 1 POZ 400
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4.12.2. DIMENZIONIRANJE — GLAVNI NOSAC STUBISTE 1 POZ 400

EC-EN 1993 Steel check ULS

Linear calculation
Comhination: GSk4
Coordinate system: Principal
Extreme 10: Member
Selecnon: B1o61

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

|Member B1661 [0,000 / 2,530 m |IPE300 |5 355 |GSN4 [0,45 - |
Combination ke
| GSMN4G § 1.35*vlastita tedina + 1.50*pokretno +

1.35%dodatno stalno + 1.50*vetar smjer £ +
| 0.90*temperatura_pozitivna

Partial safety factors
| yraz for resistance of cross-sections | 1,00

[ ey for resistance to instabilty (1,00 |
['yraz fior resistance of net sections | 1,25 |

I3

[¥ield strength £, |3350 |MPa |
{Ultimate strength &, |490,0 |MPa |
| Fabrication | Folled |
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o ISECTION CHECK::...
The critical check is on position 0,000 m

Internal forces Calculated Unit

MEa 6838 kN
W, 5 65,53 N
Vs 1594 [T
Ti 0,78 kM
M, e 11,43 KHm
MeEs 20,02 LT

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

oy oz

L Kz a et Ciass 1 Class 2 Class 3 | Class
[kMfmz] | [kN/m?] | [[-] 1 1% T} ' timhk Limit-__ - Limit
S S D e

EM{HJ

56 11 2,903e+04 | 21620405

1 |50 013 (0,54 (100 (528 |732 8,14 12,50 1
i |50 3 11 -9401e+04 | -2 817e+05

4 |1 249 7 -2,971e+04 | 4,296e+03  |-6,91 045 (3501 |6576 |7580 104976 |1
5 |50 36 11 SAHe+ld | -2 4172405

7_1s0 56 11 6,860e+04 | 2,558e+05 027 (0,52 |100 [528 732 814 131 1
MNote: The Classification limits have been set according to Semi-Comp+.

The cross-section is classified as Class 1

Tension check

According to EN 1943-1-1 article 6.2.3 and formula {6.5)

A 5,2800e-03 | m?

Mgl 190%9,90 kN

My pa 1898,06 kN

My pu 1898,06 kN

Unity check | 0,04 .

Bending moment check for My
According to EM 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wty 6,2800e-04 | m?
[ 772,94 Km
Unity check | 0,05 :

Bending moment check for M;
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

Wi 1,2500e-04 | m’

Mgl Rd 44,38 kNm

Unity check | 045 f
Shear check for ¥y
According to EM 1993-1-1 article 6.2.6 and formula (6.17)
[ 1,20

A 3.3600%-03 | m?

Nnly e Ga0.08 | kN

| Unity check | 0,00 -
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Shear check for ¥,
According to EN 1993-1-1 article 6.2.6 and formula {6.17)

L 1.20

Ay 2,56/0e-03 | m?

Wiz 526,12 kN

Linity check | 0,03

Torsion check

According to EN 1993-1-1 article 6.2.7 and formula {6.23)
Fibre 2

Ted 1,5  |MPa

Tr 2050 | MPa

Unity check | 0,20 |-

Combined Shear and Torsion check for V, and Teeq

According o EN 1993-1-1 article 6.2.6 & 6.2.7 and formula (6.25),(6.26)
| Wpd T,y 631,78 kN
Unity check | 0,10

Combined Shear and Torslon check for V; and Tiga
According to EN 1943-1-1 artiche 6,26 & 6,2.7 and formula (6.25),(6.76)

WelTamd 491,68 | kN
Unity check | 0,03

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula {6.41)

(Mpyrd 222,94 [WNm
] 2,00
Mpizpd 44,38 | kNm
i 1,00

Unity check {6.41) = 0,00 + 0,45 = 0,45 -

Mote: Since the shear forces are less than hall the plastic shear resistances their effect on the moment

resistances & neglected,
Mote: Since the axial force satisfies both criberia (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1{4)

its. effect on the moment resistance about the y-y axis & neglected.
Mote: Since the axial force sattsfies criteria (0.35) of EM 1993-1-1 article 5.2.9.1(4) fts effect on the moment
resistance about the z-z axs E neglected.

Decision tables for combined section check

Force presenioe * —
Axial force Med Present

Shear foroe Vyed Mok sigiificait
Shear force Wz ed Mok significamt
Torsional moment Tey Present
Bending moment My eq Present
Bending moment My es Presant
Slanificant shear force withowt corresponding bending | No

moment

Torslonal moment without shear force Mo

Warping data Mot present or negligibhe |
| Check inputs |
Classification is supported es
Section_ classification Class 1
Elastic verilication is set by the user No
Plastic shear formula is available Yes
Combined shear and torsion formula is available Yot
Combined shear and torsion check can be calulated fes
Combined bending and axial force formula I8 availlable Yes
Combined bending and axial force chack can be cakulated | Yes

|A.Dmnilng to EN 1993-1-1 articlke 6.2.9.1 and formula {6.41) |

The member satisfies the section chedk.

et iSTABILITY CHECK::...

Classification for member buckliing design
Deckive position for stability classification: 2,530 m
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Ouistand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

1] k= Class 1 Class 2
-1 =1 Liinit Limft

. -1 [-1
|50 S | 1,404e405 | -3,045-+05 [
(3150 (% 11 [-3750e+04 | 1,316e+05  |-025 (0,63 (080 (528 (9,03 [101a  T1352 1 |

L5 )
[mm] TkNfm=] @ [kN/m?]
|
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Id Type ¢ t oy oz LT} Class 1 Class 2 Class 3 Class
[mm] [mm] [kN/m) [kM/m#] [-1 [ Limit Limnit Limit
d | [-] [-]
4 I 249 7 753 1ed0d | 6062004 [-1,24 047 |3501 |6253 72,08 126,08 1
5[50 £ i1 1,257=2+05 |2.69e+05 043 [0D49 [100 (528 [73F 8,14 11,99 1
7. 150 b 11 1,761e+04  [-1,463e+05 [-8,22 |2380 (011 [528 120492 227659 - | 83,35 1

MNote: The Classification limits have been sel according 1o Semi-Comp+.
Ther cross-section is classilied as Class 1

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & &.3.2.3 and formula (6.54)

LTE parameters

Method for LTE curve Alternative case

Plastic saction modulus Wy, |6,2800e-04 m?
Elastic critical moment M 3865909 kNm
Relative slendemess Ao 0,08

Limit slenderness Asiito 0,40

Mote: The slendemess or bending moment is such that Lateral Torsional Buckling effects
may be inored according te EN 1993-1-1 artiche 5.3,2.2(4).

Mcr parameters

LTH kength L 0,230 m
Influence: of load position no influence
Correction factor k 1,00

Corraction facter k., 1,00

LTE moment factor Cy 1,13

LTE moment factor Cz 0,00

LTE moment factor Cx 1,00

Shear center distance d. 1] mm
Distance of load application z; |0 mm
Mono-symmetry constant i [1] mim
Mona-symmetry constant g 1] i

Mote: C parameters are determined according to ECCS 119 2006 / Galea 2002,
LTE additional parameter:

Minimal z coordinate 7.  |-150 mm
Maximal @ courdingte Ima: | 150 i
End moment ratio y 077

Equivalent point load F 1,09 kN
Equivalent line load g L] I | |
Difference with M 0,06 khim
Ditference with F 0,00 kHm
Differeice with g 1,00 khm
Resulting load type linear moment M

Shear Buckling check
According to EN 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1}

Shear Buckling parameters

Buickling field leimgth a 2,530 [
Web unstiffened

Web height by 7 mm
Web thickness t 7 mim
Materlal coefficient £ 081

Shear correction factor n | 1,20

Shear Buckling verification
Web slkenderness byt | 39,24

|Web slenderness limit | 48,82

Mote: The web slenderness s such that Shear Buckling effects may be ignored
according to EN 1993-1-5 artick 5.1(2).

The member satislies the stability check.
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4.12.3. GRANICNO STANJE UPORABLJIVOSTI- NOSAC 1 POZ 400

Dopusteni vertikalni pomak (progib):
L/300=11186/300= 38,39 mm >37,7 mm

Iskoristivost:98 %

Ana Latingi¢ 167



SVEUCILISTE U SPLITU,
PA 1 FAKULTET GRADEVINARSTVA, DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

4.13. DIMENZIONIRANJE STUPA POZ 100

4.13.1. REZNE SILE -STUP 1 POZ 100

N

-2852,38 kN ===y

4.13.2. DIMENZIONIRANJE -STUP 1 POZ 100

EC-EN 1993 Steel check ULS

Limear calculation
Cormblination: GSk4
Coordinate systermn: Principal
Extreme 10: Member
Selecnon: B3339

EM 1993-1-1 Code Check
Mational annex: Standard EN

Member B3339 |7,800 / 7,800 m |HEM600 |5 355 |GSN4 |0,52 - |

GSM4 [ 1.35*vlastita tezina + 1.50*pokretno +
1.35%dodatno stalng + 1.50%wetar smier x +
0.90*temparatura pozitivia

Partial safety factors
| yraz for resistance of cross-sections | 1,00 |
Ly for resistance o instability 1100 |
| yraz for resistance of net sections 11,23 |

| Yield strenath f, | 3550 | MPa
| Ultimate strength 1y | 4900 |MPa |
| Fatsrication | Folled |
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IISECTION CHECK::...
The critical check is on position 7,800 m

Internal forces Calculated Unit
-#801,03 kN
0,53 kN
-4, 26 kN
0,0 LT
0,00 khm
(L] LU

Classification for cross-section design
Classification according to EN 1993-1-1 artiche 5.5.2
Classification of Internal and Outstand parts according *o EM 19932 1-1 Table 5.2 Gheet 1& 2

oy oz L ka Class 1  Class 2. Class 3 |Class
 [mm] [hehd /o] . [leM 2] [+1 [-] | / Limit Limit . Limit
] : B L)

1 (50 [115 |40 7,702e+04 |7,70Ze+0D4 100 (043 (1,00 (2,87 7,32 B,14 11,38 |1
3 [s0 115 40 J002e+04 | FP0Ze+04 (100 (043 (100 | 287 (732 8,14 11,39 1
E a8 |21 7,702e+04 |7,702e+04 | 1,00 1,00 |23,14 (2278 |2766 3092 |2
] 115 40 7002004 | Fr0Ze+04 (100|043 (100 |2ES (732 8,14 11,39 1
7 1,00 (287 [7,32 B,14 1139 |1

0
50 115 40 7,702e+04 |7 702e+04 100 043
Th

Mote: The Classification limits have been set according to Semi-Comp+.
The oross-section is classified as Class 2
ression check
According to EN 1993-1-1 article 6.2.4 and formula (6.%)
A 3,6370e-02 [m?
| Nepa 1291135 |kN
Unity check | 0,22 =

Shear check for ¥V,
According to EN 19463-1-1 article 6.2.6 and formula (6,17}

11 1,40

Au 2,5408e-02 | m?
| Wpgme 5207 61 kN
Unity check | 0,00 -

Shear check for V:
According to EN 1993-1-1 arlicle 5.2.6 and formula {6.17)

1] 1,20
A 1,46870e-02 | m?
| Wil 306%,24 kM

Unity check | 0,00 i
Decision tables for combined section check

Axial force Neg s FPresant

| Shear force Wy ea Mot significant

Shear force Vo es X 14 Mot significant i)
| Torsional moment T Mot present

Bending momerit My eq Mot preseil

 Bending moment M e Mot present

Significant shear force withewt corresponding bending | No

maorment o

Varping data _ Mot present or neglioible |
[Check inpats '— | — L — |\ "

Classification & supporied Yis

Section classification Class 2

Elzstic weriflcation s set by the user Mo

Plastic shear formula is available es

No combined section check needs to be verified.

The member satisfies the section check.
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i SSTABILITY CHECK::...

Classification for member buckling design

Deckive position for stabdlity classification: 0,000 m

Classification according te 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

o1 oz L Class 2 Class 3

[kM/m?2] [kMfm2] [-] Limit Limit
[-] [-]

1 (50 [115 |40 7,297e+04 |7,540e+04 (097 (042 (1,00 (287 7,32 814 11,24 |1
3 [s0 (115 |40 7,132e+04 | 6880e+04 096 (044 (100 (287|732 8,14 1137 |1
4 |1 486 |21 7,280e+04 |7 961e+04 091 1,00 2314 (22,78 |27,66 |3186 |2
5 (50 (15 |40 7,849e+04 |7 602e+04 057 044 | 100 |287 |7.32 §,14 1,3 |1
7 [s0 (115 |40 §,109e+04 |BJI6le+D4 097 |043 100 (287 7,32 B,14 1,73 |1

Mote: The Classification limits have been sel according to Semi-Comp=.
The cross-section is classified as Class 2

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

Buckling parameters yy Iz

Sway bype Sy AOR-SWay

| System length L 7,800 7,800 m
Auckling factor k 2,M 092
 Buckling Sength Loy 15,893 7.ae2 m
(Critical Euler load M 12538,%8 | P33 e KN |
Slenderness & 62,13 95,37

Relative slendemess ha  |[0,81 1,30

Limit slenderness deap | 0,20 0,20

Buckling curve a b

Imperfection a 0,21 0,34
Reduction factor x 0,79 043

Buckling resistance Nopd | 1017597 | 550842 kN
Cross-section area A 3,6370e-02 'm

Buckling reststanoe Need | 550842 kN

Unity check 0,51 2

Torsional(-Flexural) Buckling check

According te EN 1993-1-1 article 6.3.1.1 and formula (6.48)

Mote: For this I-section the Torsional-Flexuraly buckling resistance is higher than the resistance
for Flexural buckling, Therefore Torsional-Flexural) buckling is net printed on the output,

Bending and axlal compression check
According to EN 1943-1-1 article 6,33 and formula (6.61),(6.632)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-saction area A 3,6370a-02 m*
Plastic section madulus Wp, 8,77 20e-03 m?
Plastic section modulus Wiz 1,93 00e-03 m?
Deslon compression force Med 801,03 LA
Dezsign_bending moment (maximum) Myed | 33,25 kMm
Deslgn bending moment {maximum} Meea | -4,15 kN
Characteristic compression resistance N | 1291135 kM
Characteristic moment resistance M = 311406 kNm
Characteristic moment resistance M. 685,15 khm
Reduction factor i, 0,79

Resduction factor 0,43

| Modified reduction factor x1med 100

 Interaction Factor ky, 94

Interaction factor ky: 0,77

| Interaction factor kg 0,45

Interaction factor ke 0,86
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Maximum moment My & & derived from beam B3339 position 0,000 m.
Maximum moment My eq is derived from beam B3339 position 0,000 m.

Intéraction method 1 parameters -
Critical Euler load Ny 19579,9%

kH
| Criticad. Euler load M., 7633,82 kM
Elastic critical load Keer 25546,00 ki
Plastic section modulus Wy, B 77 20e-0d m*
Elastic section modulus Wy, 7,6600e-03 m*
Plastic section modulus W 1,93000e-03 m?
Elastic section modulus Wez 1,2440e-03 m*
Second moment of area I, 2,3800e-03 m#
Second moment of area I 1,9000e-04 m
Torsional constant L 1,5640e-05 m#
Method for equivalent moment factor C—ps | Table A2 Line 1 {Linear)
Ratio of end moments gy 0,00
Equivalent moment factor Cme 077
Method for equivalent moment factor Ceae | Table A.2 Line 1 (Linear)
Ratio of end moments w: 0,00
Equivalent moment factor Coeo 0,75
Factor 0,97
Factor p; 0,75
Factor gy 0,06
Factor aur 0,99
Critical moment far uniform bending Moo | 3418,21 kim
Relative slendermess heio 0,95
Limit relative SIEnderness Auloim 0,23
Equivalent morment factor Cp, 082
Equivalent moment factor e 0,75
Equivalent moment factar Cryr 1,00
Facter byy 0,00
Factor cur 0,02
Facter dir 0,00
Factor e 0,01
Factor wy 1,15
Factor vy 1,50
Factar ng 0,22
|Maximmum relative slenderness Aeimas 1,30
Factar Gy 0,98
| Factur Ty 102
Factar Cy 0,61 !
Factor Ce 102

Unity check (6.61) = 0,28 + 0,01 + 0,00 = 0,29 -
Unity check (6.62) = 0,51 + 0,00 + 0,01 = 0,52 -

Shear Buckling check
According to EN 1993-1-5 article 5 & 7.1 and formula (5.10) & (7.1)

Buckling field lenath a ¥ S0 m
Web unstiffened

‘Web height hx 540 mm
Web thickness t 21 mim
Material coelficient « 081

Shear correction factor n | 1,20

Shear Buckling verification
Web slenderiess |, 25,71
Wieh slenderness limit | 48,82

Mote: The web skenderness s such that Shear Buckling effects may be ignored
according to EN 1993-1-5 arficle 5.1(2).

The member satisfies the stability check.
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4.13.3. REZNE SILE -STUP 2-AMFITEATAR POZ 100

N

.—""I?'D.E'g Ir:!“‘]

_._.—-—'_'_'_._.
_,_.—-—'_'_'_._.
_.—-—'_'_'_._._
—2304.72kN

4.13.4. DIMENZIONIRANJE -STUP 2-AMFITEATAR POZ 100

EC-EN 1993 Steel check ULS

Linear calculation
Combination: GSN4
Coordinate system: Principal
Extremne 10: Member
Selecnon; 4409

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

Member 8440 0,000 / 4800 m |HEM300 [S355 [GSN4 (047 - |

| GSMN4  1.35*vlastita tefina + 1.50*pokretno +
| 1L35%dodatno stalno + 1.50%vjetar smjer x +
| 0.90*temparatura pozitivia

Partial safety factors
| yraz for resistance of cross-sections | 1,00 |
|y for resistance bo instability 11,00 |
[yrz for resistance of net sections 1,23 |

{Vield strength f, 13550 [MPa
| Ultirmate strength fy | 490,0 MPa
| Fabication |Rolled |
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el SSECTION CHECK::...
The critical check is on position 0,000 m
Calculated  Unit

Internal forces

-3286,03 kN
442 kN
567 kN
0,00 kN
0,00 kNm
0,00 LA

Classification for cross-section design
Classification according to EN 1993-1-1 arfiche 5.5.2

Classificatior of Internal and Outstand parts according *o EM 1993 1-1 Table 5.2 Sheet 1 & 2

]
tkN/m?]

oy
Emmj [lehd =]

ko
[-]

/Uit - Limibt

Class 1 Class 2

Chiss 3| Class
. Limit

1 |50 |17 |39 7,542e+04 |7,54Ze+04 (1,00 |0,43 |1,00 [301 |7,32 139 1
3 [s0 117 39 T 54e+04 |V S42e+04 (100 (043 [ L00 (301 732 8,14 11,39 1
4 |1 W8 |21 7542404 |7,54Ze+04 | 1,00 1,00 |990 |22,78 @766 3092 |1
5 [50 117 o 7ootes04 |7 AZe+0d4 (100 (043 1,00 (301 732 8,14 11,29 1
7 (S0 (117 (39 7,5926+04 |7,542e+04 (100 [043 (1,00 (301 [7,32 B4 11,39 |1

Mote: The Classilication limits have been set according b0 Semi-Comp+.

The cross-section is classified as Class 1
Compression check

According to EN 1983-1-1 article 6.2.4 and formula (6.9}

A 3,0310e-02 | m?
| e 10760,05 kN
Unity check | 0,21 -

Shear check for Wy

i 1,20

e 2,51880-02 | m?
Wiy 7 5162,52 | KM
Unity check | 0,00 z

Shear check for V:

I 1,20
Ay 9,0550e03 | m?
| el fd 185591 Lig]

Unity check | 0,00
Decision tables for combined section check

Axial force Ned Fresant

According toe EN 1953-1-1 article 6.2.6 and formula (.17}

According to EN 1993-1-1 aricle 6.2.6 and formula (6.17)

Shear forge Wyed Mot significant
Shear foroe ;e 2 Mot significant
Torsional moment Tey Mok presert
Bending moment My ed Mot present

Mo combined saction check needs to be wverified.

The member satisties the section check.

 Bending maoment M;es Mot present

Significant shear force withowt corresponding bending | Mo

momant =

Warping data Mot present or neglioible |
(Check inputs < | — || — |\ Y

Classification & supporied Yies

Section classification Class 1

Elastic veriflcation |s set by the user |No

Plastic shear formuka is available Ve

Ana Latingi¢

173



SVEUCILISTE U SPLITU,
PA g e Gassevarsra, DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

i SSTABILITY CHECK::...

Classification for member buckling design

Deckive position for stability classification: 4,800 m

Classification according to EN 1993-1-1 article 5.5.2

Classification of Internal and Outstand parts according to EN 1903-1-1 Table 5.2 Sheet 1 & 2

o oz L ka Class 2 Class
[kM/mZ]  [kN/m2] [-] Limnit

[-]

1 (50 (117 |39 4,187e+04 |-2,800e+04 |-0,67 (12,60 060 (3,01 (1579 |17,54 (6087 |1
3 [so (117 |39 B,646e+04 |1563e+05 |0,55 (048 1,00 |3,01 |7,32 B,14 1,78 |1
4 |1 08 |21 6,629e+04 |7,579c+04 | 0,67 1,00 (990 (22,78  |Z766 32,32 |1
5 |50 117 3 1,002e+05 | 1,701e+05 (059 047 |00 (301 732 B/,14 11,72 1
7_[so [117 |39 5,561e+04 |-142%+04 |-0,26 4,10 (0,80 (3,01 |1031 [1146  [3462 |1

Mote: The Classification limits have been set according Lo Semi-Comp-+.
The cross-section is classified as Class 1

Flexural Buckling check
According to EN 199G-1-1 article 6.3.1.1 and formula (6.46)

Buckling parameters yy Iz

Sway type shay NGN-SWay
\Eystem length L 4,800 4,800 m
| Buckling factor k 2,17 077
 Buckling ength Lo 10,406 3678 m
(Critcal Euler load M 1135039 || 2972567 kN |
Slenderness A 74,40 45,97

Relative slendemess A | 0,97 0,60

Limit slendermess Ao 0,20 0,20

Buckling curve b C

Imperfection a 0,34 0,40

Reduction factor x 0,61 078

Buckling resistance Nopd | 660478 | 8440,27 kh
Flexural Buckling werifi

Cross-section area A 3,0310e-02  |m

Buckling resistance Nepd | G604,78 kN

Lnity check 0,35 -

Torsional(-Flexural) Buckling check

According toe EN 1953-1-1 article 6.3.1.1 and formula (6.46)

Mote: For this I-section the Torsional(-Flexural) buckling resistance is higher than the resistance
far Flexural buckling, Therefore Torsional-Flewural) buckling is not printed on the output,

Bending and axlal compression check
According to EN 1993-1-1 article 6,3.3 and formula (6.61),(6.62)

Bending and axial eompression check parameters

Interaction method alternative method 1
Cross-section area A 3,0310e-02 m?
Plastic section madilus W, 4,07 80e-03 i
Plastic section modulus Wy, 1,9130e-03 m’
Design compression force Nes 238603 kN
Design bending moment (maxdmem) My | 27,04 KMim
Desion bending moment {maximuem} Mees | 11537 kNm
Characteristic compression resistance Nee | 10760,05 kM
Characteristic moment resistance Mz 1447 69 kMm
Characterktic moment resistance Me . 679,12 KMm
Reduction factor ¥ 0,61

Reduction factar ¥, 0,78

 Modified reduction facior 7 med 1,00

 Interaction factor ke 83

Interaction factor ky: 0,63

| Interaction factor by 0,58

Interaction factor ke 1,4
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Maximunt moment My e s derved from beam B4409 position 4,800 m.
Maximum moment Myed is derived from beam B4409 position 4,800 m.

Intéraction method 1 parameters :

Critical Euler load ey 11350,3% L]
Critical Euler load N, 29725.67 kN
Elastic critical load Ke 1 58994, 20 kil
Plastic section modulus Wo, 4,07 80e-03 m?
Elastic section modulus We, 3,4820e-03 m
Plastic section modulus W 1,9130e-03 m?
Elastic section modulus Wex 1,2520e-03 i
Second moment of area L 5,9300e-04 m*
Second moment of area L 1,9400e-04 m?
Torsional constant L 1,4080e-05 m?
Method for equivalent moment factor C=ya | Table .2 Line 1 (Linear)

Ratio of end moments gy 0,00

Equivalent moment factor Coyo 0,77

Method for equivalent morment factor C=e | Table 8.2 Line 2 (General)
Design bending moment (maximum) Mqes | 115,37 kMm
Maximum relative deflection 8y 4,2 mm
Equivalent moment factor Como 097

Factor |, 0,91

Factor g 0,58

Factor £ 0,10

Factor ayr 0,98

Critical moment for uniform bending Mg | 5170,33 kMm
Relative slendemess o 0,53

Limit_refative slenderness binim 0,28

Equivalent moment factor Cry 082

Equivalent morment factar Crm, 097

Equivalent morment factor Cpys 1,00

Factor byt 0,00

Factor &r 001

Factor dit 0,02

Factor et 0,09

Factor w, 1,17

Factor we 1,50

Fartor np 0,21

Maximum relative slendemess Al sa 0,97

| Factur Ciy 1,01

Fattor G 1,04

Factor Gy 0,92

Factor C 1,00 I

Unity check {6.61) = 0,35 = 0,02 + 0,11 =047 -
Unity check (6.62) = 0,27 + 0,01 + 0,18 = 0,46 -

Shear Buckling check
According to EN 1993-1-5 article 5 & 7.1 and formula (3.10) & (7.1)

Buckling field length a M
Web

Web height hs il mim
Wik thickness 1 M i

Material coefficient = 081
Shear correction factor | 1,70

Shear Buckling verification
Web senderness byt | 12,48
Web slenderness lmit | 48,82

Mote: The web slenderness is such that Shear Buckling effects may be ignored
according to BN 1993-1-5 artice 5.1(2).

The member satisfles the stability check.
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4.13.5. REZNE SILE -STUP 3 POZ 200

N

599,66 kN

_5a7 Bl kN [

4.13.6. DIMENZIONIRANJE -STUP 3 POZ 200

EC-EN 1993 Steel check ULS

Linear calculation
Comblnation: GSNS
Coordinate system: Principal
Extrame 10: Menmber
Selection; B985

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

—

Combination k
GEMS [ 1.35%lastita tedina + 1.50*pokretno + |
1L35%dodatno stalng = 1.50%vietar smjer x +
| 0.90*temparatura negatina

Partial safety factors

Yro fOr resistance of cross-sections | 1,00
Vyry for resistance to instability 1,00

yraz fior resistance of net sections | 1,75

Yield strength f, 3550 | MPa
Ultirnate strength | 490,0 | MPa
Fabrication Rollied |
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w2SECTION CHECK::...
The critical check is on position 3,900 m

Internal forces Calculated

Unit

-bHY Bl kM
39,13 kN
-109,68 1]
0,11 kM
-360,23 kHm
495,39 kN

Classification for cross-section design
Classification according to EN 1993-1-1 artiche 5.5.2
Classificatior of Internal and Outstand parts according #o EM 1003 1-1 Tahble 5.2 Sheet 1 &2

oy o3 ] 7 ¢ Class 1 Class 2

| [mm] [k /=]

[kM fmP] [-1 \ Limit,  Limit.
i e —f-]

1 50 15 4,55&101 -l,,. 0,28 4,45 078 |287 1061 11,79 36,03 1
3 |50 115 4 8,.28%+04 | 1400e+05 |05 (047 (100 |28F 132 8,14 11,72 1
4 |1 486 21 5,670e+04 | -1887e+04 |-033 05 2314 [4512 53,02 57,52 1
5 |50 115 40 FANe+03 | 5048e+04 |-0,15 (060 087 |287 839 9,32 13,76 1
7 |50 115 40 -4, 503e+04 | -1 028e+05
Note: The Classification limits have been sel according 1o Semi-Comp+.
The cross-section is classified as Class 1
ression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)
A 3.6370e-07 |m?
1291135 kM
Unity check | 0,05 =

Bending moment check for M,

According to EN 19593-1-1 article 6.2.5 and formula (6.12),(6.13)
Wely 8.7720e-03 | m?
| MLy 3114,06 kNm
Unity check | 0,12

Bending moment check for M-
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)

W 1,9300e-03 | m?

Mpizkd 685,15 kHm

Unity check | 0,14

Shear check for Vy

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n__ 1,20

Fiy 2,5908e-02  |m?

| Wplyme 520761 kN

Linity 0,01 -
Shear check for ¥:

According Lo EN 1993-1-1 article 5.2.6 and formula (6.17)
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1 1,20
A ~14070e02 | m?

| ¥olzRd 306824 kM
Unity check_ | 0.04 :

Torsion check

According to EN 1993-1-1 article 6.2.7 and formula {6.23)
Fibre 2

| TEd 0.3 MPa

| Thed 2050 |MPa

Unity check | 000 |-

Mote: The unity check for torsion & lower than the limit value of 0,05. Therefore torsion k& considerad as

insignilicant and & ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula {6.41)

(Mptyrd | 311406 | KNim
a 2,00
Mplzpa  [B85,15  |kNm
p 1,00

Unity check (6.41) = 0,01 + 0,14 = 0,15 -

Mote: Since the shear Toroes are less than hall the plastic shear resistances their effect on the moment

resistances i neglected.

Mote: Since the axial foroe satislies both criteria (6.33) and (6.34) af EN 1993-1-1 aricle 6.2.9.1{4)
its effect on the moment resistance about the y-y axis s neglected.
Mote: Since the axial force satisfies criterla (6.35) of EN 1993-1-1 article 8.2,.9.1(4) Its effect on the moment

resistance about the -2 axis & neglected.,
Decision tables for combined section check

According to EM 1993-1-1 artick: 6.2.9.1 and formula (6.41) |

The member satislies the section check.

Axial force Meg Present

Shear force Vy ea Mt slgnificant
Shear foroe Vops Mot significant
Torsional moment Ted Mok significant
 Bending moment Myed Fresent
Bending moment Myes oy Sy Present
Slgnificant shear force witheut corresponding bending | Ne

mament

Warping data Mot present or Ibsle
Classification & supported e
Section classification Class 1
Elastic werification is set by the user Mo
Plastic shear formula is available Yt
Combined bending and axial force formula is awailable Yes
Combined bending and axial force check can be caloulated | Yes
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e s STABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 2,425 m
Classification according to EN 1993-1-1 article 5.5.2
Classilication of Internal and Cuistand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

L5 L F) L Clagss 1 Class 2

[kNfm?]  [kN/mZ2] Limit  Limit

[-] [-]

1[S00 [115 |40 2,816e+04 |5329+03 |0,1% (1,09 |1,00 [287 |72 8,14 17,86 |1
3 (S0 (115 |40 4,3052+08 | 6,599e+04 |065 0,46 |1,00 |287 7,32 8,14 1,62 |1
4 |1 46 21 3,288e+04 | 4.640e+03 0,14 100 | 2314 | 2378 27 50 4,4 Fl
5 (SO [115 |40 9,355+02 |3,219+04 |029 (051 |1,00 |287 |72 8,14 12,26 |1
7 |50

115 40 5,337e+03 | -2,837e+04

Mote: The Classification limits have been set according to Semi-Comp-+.
Thi cross-section i classilied as Class 2

Flexural Buckling check
Accoiding to EN 1993-1-1 article 6.3.1.1 and Tormula {6.46)

Buckling parameters vy 23

Sway type sway non-sway
(System length L 2,950 3,500 . |m
Buckling fackor k '2,55 0,61

Buckling length L | 7,534 359 m

Buckling parameters yy ]

Critical Euler load N B6HY7, 25 | 6957356 (kN
Slenderness A 29,45 3492

Relative slendemess Aw 0,39 0,43

Limit slenierness hwig 020 0,20

Note: The slendermess or compression force is such thit Hexoral Buckling effects may be gnored
according to EN D993-1-1 articke 6.3.1.204).

Torsional(-Flexural) Buckling check

According o EN 1993-1-1 article 6.3.1.1 and formula (6.96)

Mote: For this I-section the Torsional(-Flexural) buckling resistance |s higher than the resktance
for Flexural buckling, Therefore Torsional-Flexural) buckling is not printed on the output,

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.3 and formula (6.54)

Method for LTE curve Alternative case
Plastic section modulus Wy, | B.7720e-03 m?
Elastic critical moment M. 2841328 kim

Relative slendemess dmiyr 033
Limit. slenderness by s 040

Mote: The slendemess or bending moment s such that Lateral Torsional Buckling effects
may be ignored according to BN 1993-1-1 article &.3,2.2(4).

LTE length L 3,500 m
Influence of load position no influence
Correction factor k 1,00

Correction factor k. 1,00

LTB moment factor Cs 3,01

LTE moment factor C 0,43

LTHB moment factor C3 1,00

Shear center distance d. 1] i
Distance of load application 2, |0 mm
Mong-symmetry constant i, [0 mm
Mong-symmetry constant '] mm

Mote: O parameters are determined accodding to ECCS 119 2006 [ Galea 2002,
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LTE-additlonal parameters

Minirmal 2 coordinale 2. [-310 mim
Maximal 7 coorcinate Zms: | 310 i
Ernd et Fatho g -0,58

Equivalent point load F 156,60 [
Equivalent line load iq a0,31 kM/m
Difference with M 282,31 kMm
Difference with F 401,77 kMm
Difference with q 403,59 kMm
Resulting load type point load F

Bending and axial compression check
According te EN 1993-1-1 article 6.3.3 and formula (6.81),(6.62)

Bending and axial compression check parameters

Interaction method altermative methad 1
Cross-section area A 3,63702-02 m?
Plastic section modulus W, 8,77 206-03 m?
Plastic section modulus Wg; 1,9300e-03 m?
Design compression force Med o7 81 kM
Design bending moment {maximuem) Mys | -360,23 kMm
Design bending moment {maximum) Myed | 9539 kNm
Characteristic compression resktance Mp | 1201135 kM
Characteristic morment resistance My s 311406 kNm
Characterstic moment resistance Mess 685,15 kRm
Reduction factor ¢, 1,00

Reduction factor 1,00

Modified reduction factor 41 mea 1,00

Interaction factor ky 1,00

Interaction factor ks 0,69

Interaction factor ke 0,54

Interaction factor Kz 0,99

Maximum moment Myed is derived from beam BSSS positien 3,900 m.
Maximum mament Mees is derived from beam B985 position 3,900 m.

Interaction method 1 parameters

Critical Euler load M, #8925 knl
Critiral Euier Ioad Ners G9573,56 [}
Elastic_critical load M AHR53,33 kil
Plastlc section mocuiss Wy, 877003 m?
Elastic section modulus Wey 7 6600e-03 m?

Interaction method 1 parameters

| Plastic_section modulus Wz 1,9300e-03 m?

| Eiastlc section modulus W e 1,2440e-03 m?
Second moment of area Iy 2,2800e-03 m?
Second moment of area L 1,8000a-04 m?
| Tersional constant T 1,56402-05 __|m#
Method for equivalent moment factor Ce,p | Table A2 Line 7 (General)

Deslgn bending moment (maximum} Mgz | -36923 khm
Maximum relative deflection & 0.4 mm
Equivalent moment factor Coyo 1,00

Method for equivalent moment factor Ceep | Table A2 Line 2 (General)

Design bending moment (maximum) Meed | 9539 khm
Maximurm relative deflection dy -1,2 mm
Equivalent moment factor Cren 0,99

Factor py 100

Facter 1,00

Factor E, 2,55

Factor ar 059

Critical moment for uniform bending Moo 9424,89 khm
Relative slendemess Ao 0,57

Limit relative slenderness hmiosim 0,35

Equivalent moment factor Coy 1,00

Equivalent moment factor Cop, 0,99

Equivalent moment factor Crer 1,00

Factor ber 000

Factor oot 0,08

Factor dir ﬂ,lq

Factor er 0,86

Factor w, 1,15

Factor we 1,500

Factor tp 0,05

Maximum relative slendermness Al se: 0,43

Factor Cy 1,01

Factor C;z 1,01

Factor 0,58

Factor C 1,01

Unity cherk (6.61) = 0,05 + 0,12 + 0,10 = 0,27 -
Unity check (5.62) = 0,05 + 006 0,14 = 0,23 -
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Shear Buckling check
According to EN 1993-145 artlcle 5 & 7.1 2nd formula (5.10) & (7.1)

| Buckling field huglh a J,BW m
Weh

unstiffened
Weh height h., 540 fmim
Web thickness t il mm

Materlal coefficient £ 081
Shear eorrection factor n | 1,30

Shear Buckling verification

Web slenderness hy/t | 2571
\Web slenderness limit | 48,82

Mote: The web slenderness i such that Shear Buckling effects may be ignored
according to BN 1993-1-5 artick 5.1(2).

The member satisfles the stability check,

4.13.7. REZNE SILE -STUP 4 POZ 300

N
112,88 kN
I
E—
| "]
~390,37 kN
e
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4.13.8. DIMENZIONIRANJE —STUP 4 POZ 300
EC-EN 1993 Steel check ULS

Limear calculation
Combination: GSh4
Coordinate system: Principal
Extreme 10: Menvber
Selecthon: ©1319

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

| Member B1519 3,850 / 4,800 m |HEMGOO |5 355 |GSN4 [041- |

Combination key

GSN4 [ 1.35*lastita tezina + 1.50*pokretno +
1.35%dodatno stalnge = 1.50%vjetar smjer x +
0.90*temperatura pozitivna

\yrao for resistance of cross-sections | 1,00
yry for resistance 1o instability 1,00
yraz for resistance of net sections 1,25

Yield strength fy 3550 |MPa
Ultirate strength 1y, | 4%0,0 | MPa
Fabsrication Holled

wIiSECTION CHECK::...
The critical check is on position 3,850 m

Internal forces Calculated Unit
-316,47 N
-2,80 kN
-391.50 kM
-0,23 kM
-758,B8 kMm
-8,00 kMm

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

o1 oz [ ko Class 1 Class2
Dkmfmz] | [kNfm?] | [ | L= CUimit,  Limig
- ot S, =] — f] — ] =
1078e+05 (096 |043 |1,00 |287 |7,32 8,14 11,25 |1

| ;mm] Emm

115 |40 1,030 +05

1 50

3 |50 115 40 9,980e+04  [99%9e+04 (095 |[045 [100 (287 732 8,14 11,43 1
4 |I 486 21 8,636e+04 | -6,805=-+04 |-0,80 054 [2314 [51.51 59,098 B2,24 i
5 |50 i15 40 85560404 | -0,041e-404

7 _|so 115 A0 -B23%e+04 | -7, 75e+04

Mote: The Classification limits have been sel according o Semi-Comp+.

The cross-section is classified as Class 1

Compression check
According to EN 19493-1-1 article 6.2.4 and formula (6.9}

A 3,6370e-02 [m?
1291135 kN
Unity check | 0,02 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula {(6.12),(5.13)

Wely B,7720e-03 | m?
| MLy o 3114,06 KHNm
Unity check | 0,24
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Bending moment check for M;
According to EM 1993-1-1 article 6.,2.5 and formula (6.12)(6.13)

[ Wiz [1,9300e-03 |[m?
[ Mgtz e BiES, 15 KMm

Unity check | 0,01

Shear check for ¥y
According to EM 1993-1-1 article 6,2.6 and formula (6.17)

[n__ [i20 ]
(A [|2,5908e-02 |mZ |
Vipiy 5207 61 | kM

[Lnity check | 0,00 [-

Shear check for ¥,
Accordiing o EN 1993-1-1 article 5.2.6 and formula {6.17)

n (1,20 [ ]
[Ar 14970802 | m® |
[Wplgpa | |3068,29 | KN

Unity check | 0,13

Torsien check
According to EN 1993-1-1 article 6.2.7 and farmula (6.23)

[Fibre [ |
| Ted |06 | MPa
| Tid | 205,0  |MPa

|Unity check | 000 |-

Mote: The unity check for torsion & lower than the limit value of 0,05. Therefore torsion k& considered as
insignilicant and & ighored in the combined checks,

Combined bending, axial force and shear force check
According to EM 1993-1-1 article 6.2.9.1 and Tormula (6.41)

[Mpiynd 311406 [kNm

|a | 2,00 | |
| Mpispa 68515  [kNm |
11,00

Unity check (6.41) = 0,06 + 0,01 = 0,07

Mote: Since the shear lorces are less Lhan hall the plastic shear resistances their effect on the moment

resistances i neglected.

Mote: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1983-1-1 article 6.2.9.1{4)

its effect on the moment resistance aboul the y-y axis & neglected.

Mote: Since the axial force satisfies criterla (6.35) of EN 1993-1-1 articde 6.2.9.1(4) s effect on the moment

resistance about the z-r axis B neglected,
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Decision tables for combined section check

Axial force Meg Present

Shear force V, ea Mot slgnificant
Shear Toree Vo g Mot significant
Torsional moment Ted Mok significant
 Bending moment Myeq Fresent
Bending moment My g S Present
Slgnificant shear force without corresponding bending | No

mament

Warping data Mot present or negliolble |
Classification & supported Yes
Section classification Class 1
Elastic werification is set by the user Ho
Plastic shear formula is available Yoz
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be calulated | Yes

According bo EM 1993-1-1 artick: 6.2.9.1 and formula (G.41) |

The member satislies the section check.
- STABILITY CHECK::...

Classification for member buckling desbgn

Decisive position for stability classification; 4,800 m

Classification according to EN 1993-1-1 article 5.5.2

Classilication of Internal and Outstand parts acoording to EM 1993-1-1 Table 5.2 Sheet 18 2

L k= cft Class 1 Class 3 Class
[kN/m2] [N/ 2] [-1 i | [-] -1 Linmit Limnit
[-]

o o2

i [s0  [115 1,533e+05 |1,598e+05  |096 043 [1,00 (287 (7,32 8,14 11,24

3 (80 |1i5 |40 1,491e+05 |1427e+05 |096 |045 |1,00 |287 |732 8,14 1141 |1
4 |1 a5 21 1 281e+05 | -1,10%<+05 |-08F 0.5 23,14 |51,58 60,06 BF 0B 1
5 (80 [ii5 |40 -1,361e+05 | -1,426e-+05

7 |50 115 40 -131%e+05  [-1,255e+03

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classilied as Class 1

Flexural Buckling check
Aceoiding o EM 1993-1-1 article 6.3.1.1 and formuka {6.46)

Buckling parameters

Sway type SEay Non-sway

| Systern langlth L 0,950 4800 lm
Buckling factor k 13,25 0,55 |
Buckling length Le 13,083 2,661 m_|

Ana Latingi¢ 184



SVEUCILISTE U SPLITU,
PA 1 FAKULTET GRADEVINARSTVA, DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

4.13.9. REZNE SILE -STUP 5 POZ 400

"_‘_—| 136,28 kN

—161,99 kN

o]

4.13.10. DIMENZIONIRANJE -STUP 5 POZ 400

EC-EN 1993 Steel check ULS

Linear calculation
Combination: GSR4
Coordinate systermn: Principal
Extreme 10 Member
Selection: B2274

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

[Member B2278 |0,000 / 6,800 m |HEMGOO |5 355 [GSN4 (047 -
Combination ke
GSM4 § 1.35*vlastita tefina + 1.50*pokretno +

1.35%dodatno stalno + 1.50*wetar smjer x +
| 0.90*temperatura_pozitivna

Partial safi factors

| yrao for resistance of cross-sections | 1,00 |
|'yraz for resistance to instability 1100 |
[z for resistance of net sections 1,25 |

| Mield strenath f, 3350 | MPa
[Utimate strangth f, |450,0 | HPa
| Falerication | Rolled |

Ana Latingi¢ 185



SVEUCILISTE U SPLITU,
PA g e Gassevarsra, DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

wISECTION CHECK::...
The critical check is on position 0,000 m

Internal forces Calculated Unit
-161,99 kM
-0,01 kN
197,32 kM
-0,78 kM
-249,12 kMm
1,90 kM

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

| ey oz W ko Clags 1| Class.2 Class 3 | Chss
| [am] [kM/mz] | [kM/m?] | (-] | [-] CUmit | Limit_Limit

gy g L

100 |287 |732 8,14 1136 |1

1 |50 (115 |40 3,450e+04 |3,335+04 [0,97 0,44

3 [s0 115 40 3,925+04 | 36040e+04 097 (0,43 (100 287 s 8,14 11,23 1
4 |1 486 |21 2,995 +04 | -2,104e+04 |-0,70 0,52 23,14 |5473 |6344  |7555 |1
5 (S0 [115 |40 7,550e+04 | -2,44%+09

7 _[so (115 |40 -26Me+04 | -2,74%+04

Note: The Classilication limits have been set according to Semi-Comp=.
The cross-section is classified as Class 1

Compression check
According to EN 1993-1-1 article 5,24 and formula (6.9}

A 3,6370e-0? | m?
M 12911,35 | kN
Unity check | 0,01 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

WLy 8,7720e-03 [ m?
| Mpiynd 3114,06 kNm
Unity check | 0,08

Bending moment check for M;
According to EN 1993-1-1 article 6.2.5 and formula {6.12),(6.13)

(Wt 1,9300e-03 | m?
Mgl b 685,15 KNm
Unity check | 0,00 :

Shear check for ¥y
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

s 1,20

A [2,5408e02 |m?
Wplyma 5207 61 kN
Linity check | 0,00 R

Shear check for ¥,

Accordiig to EN 1993-1-1 article 6.2.6 and formula {(6.17)

] 1,20

A _ |14970e-02 | m?

| ¥alend 306824 kM

Unity check | 0,06 -

Torsion check
According to EN 1993-1-1 article 6.2.7 and formula {6.23)
Fibre 2

| Ted 2,0 MPa

Ted 2050 |MPa

Unity check | 001 |-

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

Combined bending, axlal force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula {6.41)

(Mpigpd 311406 [kNm
a 2,00

Mpizra 68515  [kNm
B 1,00

Unity check {6.41) = 0,01 + 0,00 = 0,01 -

Mote: Since the shear Toroes are less than hall the plastic shear resistances. their effect on the moment
resistances is neglected.

Mote: Since the axial foroe satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1{4}

its effect on the moment resistance aboul the y-y axis s neglected.

Mote: Since the axial force satisfles criteria {6.35) of EN 1993-1-1 article 6.2.9.1(4) Its effect on the moment
resistance about the 2-2 axis & neglected.,
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Decision tables for combined section check

Auxial force Med Present

Shear force Vyed Mot sianificant
Shear Toroe Vypg Mot sigiificail
Torsional moment Ted Mot significant
|Bending momeil My ed Priesent
Dending moment Ma e G Present
Slgnificant shear force without corresponding bending | Mo

mament

|Warping data Mot present or negligible |
Classification & supported Yes
Section classification Class 1
Elastic werification is set by the user Ho
Plastic shear formula is available Yis
Combined bending and axial force formula is available fes
Combined bending and axial force check can be caloulated | Yes

Acoording to EN 1993-1-1 articke 6.2.9.1 and formula (6.41)

The member satislies the section check.
- STABILITY CHECK::...

Classification for member buckling design

Dectsive position for stability classification: 6,800 m

Classification according to EN 1993-1-1 article 5.5.2

Classilication of Internal and Outstand parts acoording to EN 1993-1-1 Table 5.2 Sheet 18 2

Lo

o e b Class 3 Class
[k fm] [km/m] -] imit

1 (50 |115 1,770e+05 |1,7509e+05 |0,99 |03 |1,00 (2,87 732 8,14 11,25
3 |50 |115 |40 1777e+05 |1i,788e+05 |0,99 (0,43 |100 |2.87 |7,32 8,14 1,21 |1
4 |1 486 21 1,492e+05 | -1417e+05 |-0,95 052 (23,14 [5531 64,06 95,59 1
5 [0 [115 |40 -1,695e+05 |- 1,684e+05
5 |50 115 40 -1,702e+05 | -1,713e+05

Mote: The Classification limits have been set according to Semi-Comp+.
The cross-section is classilied as Class 1

Flexural Buckling check
According to EM 1993-1-1 article 5.3.1.1 and Tormula {6.96)

Buckling parameters |yy i Iy )

Sway type Ay non-sway
System length L 6,800 GBOD . [m
Buckling factor k ' 2,08 0,58
Buckling length Le [19143  [3964 m
Buckling parameters yy IF
| Critical Euler load N 24659,69 | 2506240 |kN
Sienderness & [55.29 54,84
Relative slendemess Aw 0,72 072
Limit sleniZerness Asigo 0,20 0,20

Hote: The slendermess or compression force is such thiat Fexoral Buckling effects may be mnored
according to EM 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)

Mote: For this I-sectien the Torslonal(-Flexural) buckling reslstance Is higher than the resktance
for Flexural buckling, Therefore Torsional(-Flewral) buckling is not printed on the output,

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 LTE curve Alternative case
Plastic section modulus Wy, | B7720e-03 m?
Elastic critical moment M. 12585,12 kMm

Relative shendemess Amius 0,50
Lirmit slenderness Aemiiro 0,40

Mote: The slenderness or bending moment i such that Lateral Torsional Buckling effects
may be ignored according to EN 1993-1-1 article 6.3.2.2(4).
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LTB length L 6,800 m
Influence of load position i infhuence
Correction factor k 1,00

Correction factor ke 1,00

LTB moment factor Cg 3,07

LTE moment factor Cs 042

LTH moment factor C3 1,00

Shear center distance d; 0 mm
Distance of load application 2o |0 i
Mono-symmetry constant i, [0 mm
Mono-symmetry constant 7 ] Tl

Mote: C parameters are determingd according to ECCS 119 2006 / Galea 2002,

Minirial 2 coordinale 2 | -310 i
Masimal 7 coordinate Zme: [ 310 mit
Erd marent ratio g 0,18

Equivalent point load F 368,75 kN
Equivalent line load q 108,75 KN/m
Differeice with M 3502,06 KNm
Difference with F 718,37 kHm
Difference with q 0,00 KNm
Resulting load type line load q

Bending and axial compression check

Aecording to EN 1943-1-1 article 6.3.3 and formula (6.61),(6.62)

Interaction_method alternative method 1
Cross-section area A 3,6370e-02 m?
Plactlc section modulus W, 8,7720e-03 m?
Plastic section modulus W, 1,9300e-03 m3
Diesign compression force Med 161,99 kN
Design_bending moment {maximum) Mes | -192166 kNm
Design bending moment {maximum) Meed | 1,90 kNm
Characteristic compression resstance M | 1791135 kN
Characheristic morment resistance M s 114,06 KM
Characterbstic moment resistance M p 685,15 khm
Reduction factor x, 1,00

Reduction factor 1,00

Modified reduction factor T med 1,00

Interaction factor ke 1M

Interaction factor ke 1,01

Interaction factor ky 0,33

Interaction factor kx 1,0

Maximum moment My is derved from beam B2278 position 6,800 m.
Maximum moment Meea is derived from beam B2278 position 0,000 m,

| Interaction method 1 parameters

Critical Euler load Moy 465960 kn
Critical Evier lood Ner. 23062,40 KN
Elastic_critical load Met 21967,50 kn
Plastlc_section mocuies W, 8.7 70e-03 m?
Elastic section modulus Wy 7 G600e-03 m?
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Interaction method 1 parameters

| Plastic saction modulus Wz 1,0300e-03 m?
Eizstle section modulus Was 1,2440e-03 m?
Second moment of area I, 2,3800e-03 m?
Second moment of area I 1500004 m?
Trarsional constant I 1,56402-05 __|m*
Method for equivalent moment factor Ce n | Table A2 Line ? [General)
Deslan bending moment (maximum) Myz | -142166 khm
Maxirmuim ralative deflection & 34 i
Equivalent moment factor Cuyo 1,00

Method for equivalent moment Tactor C—s | Table A2 Line 1 (Linear)

Ratio of end moments y; 0,95

Equivalent moment {actor Cren 0,99

Factor iy 1,00

Factor pe 1,00

Factor g 11,67

Factor acr 0,99

Critical moment for uniform bending Meo | 4102,50 kRm
Relative slendemess Ao 0,87

Limit relative SIEndermess heinsm 035

Equivalent morment factor Cuy 1,00

Equivalent moment factor Cue 0,99

Equivalent moment factor Cmr 1,00

Factor bt 0,00

Factor ot 0,65

Factor dit 0,01

Factor e 1,64

Factor wy 1,15

Factor w: 1,50

Factor N 001

Mazimurm relative slenderness Al -s 0,72

Factor Cy 1,00

Factor Cy 0,68

Factor Czy 1,00

Factor 0,99

Unity check {5.61) = 0,01 + 0,46 + 0,00 = 0,47 -

Unity cherk (6.62) = 0,01 + 0,24 + 0,00 = 0,26 -

Shear Buckiing check

According to EN 1993-1-5 article 5 & 7/1 2nd formula (5.10) & (7.1)

Shear Buc
Buckling field length & L] m
Vieh unstilTened

Web height hy 540 mm
Web thickness. t 21 P

Material coefficient = 0,81

Shear correction factor n | 1,20

Web slenderness bt | 25,71
\Web slenderness limit | 48,82

Mote: The web slenderness is such that Shear Buckling effects may be ignored

according to EM 1993-1-5 article 5.1(2).
The member satisfies the stability check.
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4.13.11. REZNE SILE -STUP 6 POZ 500

N

— 148,12 kN

4.13.12. DIMENZIONIRANJE -STUP 6 POZ 500

EC-EN 1993 Steel check ULS

Linear calculation
Combination: Gk
Coordinate systern: Principal
Extreme 10 Member
Selection: 52580

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

[Member B2580 |0,888 / 11,610 m [HEMGO0O [S355 [GSN4 (0,87 - |
Combination ke
GSM4 f 1.35*vlastita tefina + 1.50%pokretno 4

1.35"dodatng stalne = 1.50%vjetar smjer x +
| 0.90*temperatura pozitivia

Partial safety factors
|y for resistance of crossesections | 1,00 |
| ¥z for resistance to instability 1100 |
ez for resistance of net sections  [1,25 |

| Yield strength f,  |3550 |MPa
| Ultirmate strength f, | 4500 | MPa
| Fabrication | Rolled |
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Thie critical check is on position 0,888 m

CHECK::...

Internal forces Calculated  Unit
-144,76 kN
-1,78 kN
G0, 28 kM
0,40 kNm
485,76 kMm
9,67 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 artiche 5.5.2
Classificatior of Internal and Outstand parts according *o EM 1293 1-1 Table 5.2 Sheet 1% 2

[mm]

Lmm] | (kb /mz]

oy

F]

(kN fan 7]

]
[-1

Class 1

Limit

Class.2
I._imi-l;

Class 3

“Limit

Class

| F8 v i el Al ez || 1) [-1 _[+] -]

1 S0 115 40 -5,725e+04 | -6,312e-+04

3 [s0 115 4 -5 343e+04 [ -4,757e+04

4 |1 486 21 -4,573e+04 | 5360e+04  |-0,85 052 [23,14 (5512 63,85 BG40 1
5[50 115 40 6,521e+04 |7 108e+04 (092 044 (100 (287 732 8,14 1129 1
7 50 115 A0 G,13%e+04 S,o03e+04 080 046 (10D | 287 732 &,14 11,64 1
Mote: The Classilication limits have been set according o Semi-Comp=.

The cross-saction is classified as Class 1

Compression check
According to EN 1993-1-1 article 6.2.4 and formula {6.9)

A 3,6370e-02 |mi
P 12911,35 | kN
Unity chack | 0,01 -

Bending moment check for M,

Bending moment check for M:

According b EN 1993-1-1 article 6.2
W 1.9300e-03 | m?
Mgtz 685,15 kMm
Unity check | 0,01
Shear check for W,
According to EN 1993-1-1 article 6.2.6 and formula {(6.17)
L] I 1,20
A 2,5908e-02  |m?
| Wppmd 5207 61 kN
Uinity check | 0,00 -
Shear check for V¥,

According bo EN 1993-1-1 arficle 6.2.0 and formula (6.17)

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Weiy 8,7720e-03 |m?

| Mpiyid 3114,06 kNm

Unity check | 0,16

.5 and formula (6.12),(6.13)
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n 1,20

LS ~11,4970e-02 | m?

| Wtz 306824 kN

Unity check | 0,20 -

Torsion check

According %o EN 1993-1-1 article 6.2.7 and formula (6.23)
Fibre 2

Tl 1,0 MPa

| Ted 2050 |MPa

Unity check  |001 |-

Mote: The unity check for torsion & lower than the limit value of 0,05. Therefore torsion k considered as
insignilicant and i ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula {6.41)

(Mpiyrd | 311406 |kNm
a 2,00
Mpizpa (68515 | kNm
B 1,00

Unity check {6.41) = 0,02 + 0,01 = 0,04 -

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

Mote: Since the axial foroe satislies both criberia (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1(4)

its effect on the moment resistance aboul the y-y axis s neglected.

Mote: Since the axial foree satisfies criterls (6.35) of EN 1993-1-1 article 6.2.9.1(4) Its effect on the moment
resistance about the -2 axis & neglected.

Decision tables for combined section check

Axial force Med Prasent

Shear force Wy ea Mk slanificant
Shear foroe Vapg Mok significant.
Torsional moment Ted Mok significant
 Bending moment Myed Prisent
Bending moment Maes i Present
Slgnificant shear force without corresponding bending | Mo

mament

Warping data Mok present or negligible |
Classification & supported fes
Section classification Class 1
Elastic werification is set by the user Mo
Plastic shear formula is available Yes
Combined bending and axial force formula is available Yes
Combined bending and axial force check can be cakulated | Yes

According to EN 1993-1-1 artick 6.2.9.1 and formula {6.41)

The member satislies the section check.

- STABILITY CHECK::...

Classification for member buckling design

Decisive position for stability classification: 4,492 m

Classification according to EN 1993-1-1 article 5.5.2

Classilication of Internal and Outstand parts according to EM 1993-1-1 Table 5.2 Sheet 18 2

t @ Class 1 Class 2 Class 3

LF] 3
[mm] [kN/m2]  [kN/m2]  [-] Limit  Limit  Limit

[-] [-1 [-]

1 (50 [115 |40 -1,581e+05 | -2,004e+05
3 |50 |115 |40 -1,571e+05 | -1,950e-+05
4 |1 486 ] -L651e+05 | 1,723e+05 | -0,96 052 23,14 (5542 04,18 06,45 1
5 [s0 (115 |40 2,056e+05 | 2,076e+05  |099 043 [100 287 |732 8,14 1121 |1
7 [50 115 40 2,043e+05  [2023e+05 (099 043 (100 (287 |732 4,14 11,26 1

Mote: The Classification limits have been set according to Semi-Comp+.
Ther cross-section is classilied as Class 1

Flexural Buckling check
Accoiding 1o EN 1993-1-1 article 6.3.1.1 and Tormula {6.96)

Buckling parameters |yy

Sway type sy non-sway

| Systern length L 10,660 11,610 |m
Buckling factor k 1,49 0.57

Buckling length Le [15836  |6660 m
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Buckling parameters yy ]
Critical Euler load M 1966891 | 8877,24 kN

Siendemess & |61,81 91,15
Relative siendemess A 061 1,71
Limit slenderness heio 0,20 0,20

Mote: The slendermess or compression force is such that Flesoral Buckling effects’ may be mnored
according lo EN 1993-1-1 artick 6.3.1.2(4).

Torsional{-Flexural) Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula {6.46)

Mote: For this I-section the Torsional(-Flexural) buckling resistance |s higher than the resiktancs
for Flexural buckling, Therefore Torsionak-Flexural) buckling is not printed on the output.

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.2.2.1 & 6.3.2.2 and formula (6.54)

LTE parameters

Method for LTE curve Alternative case

Mastle section modulus Wg, 8,77 20e-03 [
Elastic critical moment M. 2829,24 kMm
Redative slenderness Amigs 105

Lirnit shenderness Mgl AT 0 040

LTE curve C

Imperection dyr 049

LTH factor i 0,05

Reduction factor 7 0,61

Correction factor ke 0,86

Correction factor f 0,94

Modified reduction factor Nrmed | 0,65

Design buckling resistance Meps | 202122 kMm
Unity check 0,24 .
LTE kength L 11,610 m
Influence of load position ng influence

Correclion factor k 1,00

‘Correction factor ke 1,00

LTB moment factor Cs 1,35

|LTG mowent factor Cz 0,63

LTH moment factor Cx 041

\Shear canber dislance dy 1] iy
Distance of load application 7y |0 mne
Mona-symimetry constant 1] (o]
Mono-symmetry constant z 1] mim

Mote: C parameters are determined according to ECCS 119 2006 / Galea 2002,
Mote: The correction factor ke s determined from Ci.
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LTE additional parameters

Minimal 2 coordinate e  [-310 mir
Maximal z coordinate Zmes | 310 mim
End moment ratio 079

Equivalent point load F 602,22 kM
Equivalent line Ioad q 103,74 kbl/m
Differeice with M 1397265 kMim
Difference with F 5492,57 KMm
Difference with q 5619,82 kMm
Resulting load type point load F

Bending and axlal compression check

According to EN 1993-1-1 article 6.3.2 and formula {6.61),(6.62)

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 3,637 0e-02 m?
Plastic section modulus Wy &,7720e-03 m?
PMastlc section modulis W, 1,9300e-03 m?
Design_compression force Neg 144,76 kM
Design bending moment (maximum]} Mz | 1648 59 khm
Diesign bending mement (maximum) Myes | 11,26 kM
Characteristic compression resistance Mg, | 1291135 kM
Characteristic moment resistance M s 311406 khm
Characteristic moment resistance Mg pic 685,15 kMrm
Reduction factor g, 1,00

Reduction factor - 1,00

Modified reduction factor ¥ md 0,65

Linteraction facker by, 102

Interaction factor &, 1,36

Interaction factor ke, 0,54

Interaction factor ke L

Maximum moment My g 5 derived from beam B2580 position 4,442 m.
Maximum moment My ed is derived from beam B2580 position 0,000 m.

Intéraction method 1 parameters

Critical Euler load My 19658,91 ki
Critical Euler lood M 8877,24 kM
Elastic critical load Koot 21318,%6 KM
Plastic section modulus Wi, B FF 20e-04 i
Elastic section modulus W, 7 6600e-03 m
Plastic section modulus W 1,9300e-03 m?
Elastic section modulus W ; 1,2440e-03 i
Second moment of area L 2,3800e-03 m?
Second moment of area I 1,8000e-04 m?
Torsional constant k 1,5640e-05 m?
Method for equivalent moment factor Coo | Table A2 Line 2 (General)

Design bending moment {maximum) Myes | 164859 kMm
Maximum relative deflection & -38,2 m
Equivalent moment factor Crmye 1,00

Method for equivalent moment factor Cezp | Table A2 Line 2 (General)

Deslon bending moment {maximum]} Meea | 1126 kim
Maximum relative deflection &y -0,8 mm
Equivalent moment factor Coeo 0,99

Factor |y 1,00

Factor p: 1,00

Factor & 54,07

Factor ar 0,99

Critical moment for uniform bending Moo | 209885 kim
Relative shendemess Ao 1,22

Limit relative slenderness Awiosm 0,23

Equiwalent morment factor Cory 1,000

Equivalent. moment {actor Cog 0,99

Equivalent moment factor Cour 1,01

Factor byt 0,01

Factor ot 1,’5‘9‘

Factor dir 0,01

Factor e 0,76

Factor wy 1,15

| Fastor w; 1,50

Fﬂm- ﬂ_! niﬂ'u

| Maximum rekative slenderness Ami—-. 1,21

Factor Cy 1,00

Factor G 044

Factor Cx 0,88 i
Factor C: 0,99 |

Unity check {6.61) = 0,01 + 0,83 + 0,03 = 0,67 -
Unity check {6.62) = 0,01 + 0,44 + 0,02 = 0,47 -
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Shear Buckling check
According to EM 1993-1-5 article 5 & 7.1 and formuls (5.10) & (7.1)

m

Buckling field length a | 11,610
Web unstiffened
[Wab height h 540 mim
Weh thickness t 21 mm
Material coelficient £ 081
Shear correction Tactor n | 1,20

Web slenderness byt 25,71
Web slenderness limit | 48,82
Mote: The web slenderness is such that Shear Buckling effects may be kgnored

according to EN 1993-1-5 article 5.1(2).
The member satislies the stability check.
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5.NUMERICKA ANALIZA

Racunsko ubrzanje tla o€itano je sa SeizmiCke karte Republike Hrvatske i iznosi: ag =

0,22 g. Klasificiranjem vrste temeljnog tla utvrdeno je da se gradevina nalazi na tlu klasa A
koja se odnosi na stijenu ili drugu geolosku formaciju s najvise 5 m slabijeg tla pri povrSini i
krute naslage pijeska, sljunka ili prekonsolidirane gline. Za prora¢un seizmic¢kog opterecenja
koriStena je viSemodalna spektralna analiza. Konstrukcija je praru¢anata u dva medusobno
okomita horizontalna pravca. Odgovor konstrukcije dobiven je metodom spektra odgovora.

e Seizmicko podrucje: IX zona

e Racunsko ubrzanje tla: ag = 0,22¢g, g = 9,81 m/s2

e Srednja kategorija duktilnosti DC“M* (konstrukcije posebno otporne na potres, ne
dolazi do krhkog loma pod cikli¢kim djelovanjem sila potresa u podrucju plasti¢nih
zglobova)

e Kategorija tla: A

e Faktor znacaja: y = 1.0 (obi¢ne zgrade, stambene)
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5.1.

MODALNA ANALIZA

Calculation protocol

Soiution of Free vibration

Number nf 2D elements
Number of 1D elements
Number of mesh nodes
Number of equations
Combination of mass groups
Number of frequencies
Method

Bending theory

Type of analysis model
Start of calculation

End of calculation

9
4218
2463
14778
MC1 CM1
10
Lanczos
Mindlin
Standard

17.09.2018 13:32
17.09.2018 13:33

Sum of masses

282100,4

2821004

2821004

Relative modal masses

Period

[s]

Mode

)mega [rad/s

Freq.
[Hz]

W [Wior Wy /Wytor

Wai/Watar Wi R/ Wtot_F Wyi_r [Wytot_ Wai_R/Wtot

1 11.6204 0.000128634 | 6.58022e-05 0.00452433  0.00022671 8.48131e-05 3.61454e-05
2 203211 0,31 3,23 0.00175236 0 0 0] 0.000179356 | 0.00203385
3 21432 0,29 3,41| 5.10318e-05| 9.79014e-06 | 0.00456088 | 0.00132795 0.00243716 5.89382e-05
4 21.8509 0,29 348 0| 0.0105614| 1.85825¢-08| 0.0124024 0 0.00354438
5 21.9878 0,29 3,50 5.11313e-06| 0.0484006 | 3.14125¢-06 | 0.0769113 | 7.20727e-06  0.000140632
6 22.5267 0,28 3,59 0.000281663 | 0.00784182 0.001213| 0.00187024 | 9.61992e-05| 0.00392322
7 23.8316 0,26 3,79 9.22229e-05 | 0.000764069 |  0.0056412 | 0.000175173 | 0.00119497 | 0.000157219
8 24.9996 0,25 398 1.33226e-06| 0.00267501 0] 0.00309562 1.222e-06 | 3.28837e-05
9 25.1418 0,25 4,00 9.68727e-07 | 0.00672817 | 4.05888e-08 1.2691e-06  2.134e-07 0.000593911
10 27.6247 0,23 4,40 0.000270492 | 0.0057651| 0.00124288 0.00536139 8.20703e-05| 0.00165768
0.00258381 | 0.0828117 | 0.0171855 0.101372| 0.00408321| 0.0121788

Seismicity

Number of 2D elements 0

Number of 1D elements 4218

Number of mesh nodes 2463

Mass in analysis Participating mass only

Signed results X

Load case potres

Combination of mass groups  |CM1

Bending theory Mindlin

Type of analysis model Standard

Start of calculation 17.09.2018 13:32

End of calculation 17.09.2018 13:33
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Potresno djelovanje u obzir treba uzeti kod konstrukcije koja je poloZzena u seizmicki

aktivnom podrucju i pri tome u obzir treba uzeti opterecenije Ciji je uzrok seizmicko
podrhtavanje tla.

Lokacija ove konstrukcije nalazi se u seizmicki aktivnom podrucju (a = 0.22-g), no
specifiCan odabira materijala, Celik, rezultira malom masom konstrukcije, stoga je i potresno
opterecéenje relativno malo s obzirom na opterecenje vjetrom koje je dominantno djelovanje.
Iz navedenog se moze zakljuciti da potresno optereéenje u ovom slu€aju nije potrebno
detaljnije razmatrati te da ga je moguée zanemariti.
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6.PRORACUN PRIKLJUCAKA
6.1. PRIKLJUCAK STUP-GREDA

Greda:HEA 220
Stup: HEM 600

N =358,07 kN (tlak)
V=187,01 kN

1) Osnovni materijal:
Celik S355

f, =355 N/mm?*

E=210GPa

2) Kontrola vara-za DP

- duzina vara pojasnice:
I,=4-b=4-220=880 (mm)

- max debljina vara s obzirom na debljinu stijenke nosaca
a_ =07t .

t.. =6,5(mm)

=a,, =071, =07-6,5=4,55 (mm)

yirany =4 (M)

Za pretpostavljeni var a=4 (mm):

Fom L _130,9 880

- uzduznasila: F, ., = = =628,32 (kN)
' 1.25 100 1,25 100
uvjet nosivosti:
N = Fw,Sd < Fw,Rd
358,07 (kN) £628,32 (kN)
F, L 1
- popreé¢na sila: F, ,, = =% _130.9 880 =628,32 (kN)

T 125 100 1,25 100
uvjet nosivosti:

Np = Fw,Sd LS Fw,Rd

187,01 (kN) < 628,32 (kN)

-otpornost vara na rezultantu

F, py > 358,07° +187,01% = 403,96kN
Var a=4mm zadovoljava
3) Kontrola vara-STUP

Kontrola vara na pojasnicama i hrptu stupa
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- duzina vara pojasnice:
[,=4-b=4-305=1220 (mm)

-duljina vara pojasnice

Uy = 0.7 115,

t.. =t =210 [mm]

=a, =07-21=14,7 [mm]
a =4,0 [mm]

odabrano

. F, L 196,3 1220
- uzduznasila: F,, =—2%.— = 9.3
’ 1.25 100 1,25 100

=1915,89(kN)

uvjet nosivosti:

N = Fw,Sd < Fw,Rd

358,07 (kN) <1915,89 (kN)
- poprecna sila:

. . . F, L 196,3 1220
uvjet nosivosti: F, ,, =—2%.— = -

= = =1915,89(kN)
1.25 100 1,25 100

Np:Fw,SdSFW,Rd

187,01 (kN) <1915,89 (kN)
Var a=4mm zadovoljava

4) Proracun vijaka

Pretpostavljeni vijci: M 20, k.v.10.9, n=8 vijka
- udaljenost cmin vijaka od ruba pojasnice:
¢ =2-d+a-\2=2-20+4-\2 =49 (mm)
Usvojeno c=55 mm.

- otpornost vijaka na vlak:

F
LRE _ 220,5 =176,40 (kN)
4% 1,25

uvjet nosivosti
Fo>Fgl4

t,Rd
uvjet nosivosti
F . >F /8

t,Rd t,8d
176,40 kN > 358,07 /8 =44,76(kN)
- otpornost vijaka na posmik:

E,Rd =

F
F ., :ﬂ:%zg&o (kN)
’ Vur  L25
uvjet nosivosti
F .4 >F

v,Rd v,Sd
98,0kN > F,, =V, /4=187,01/8=23,38(kN)
- interakcija uzduzne i odrezne sile na vijak:
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I::V,Sd + 1::t,Sd Sl
FV,Rd 1.4 Ft,Rd

46,75 N 89,52
98,0 1,4-176,40
— Vijci zadovoljavaju.

4<1

s =

5) Proracun ploce
- proracun dimenzija ploce:

i =h+2-(c+e)=160+2-(55+55) =380mm
byywin =b+2-a-\2+20 mm=160+2-4-42+20=192 (mm)

Odabrane dimenzije ploce: 400x300 mm
6.1.1. SAVIJANJE PLOCE OD VLACNIH VIJAKA
M, =2-F , -e=2-308,07-0.040 = 28,65kNm

W -f 1 b, -t*" ‘ AM,- 1-2865-
min ﬁ W :1 1 va pl pl :>tmm — 1 1 de 6 — \/1 1 2865 6 :4-’216‘]/]1
b, f, 30-35.5

< =>W.
sd 1 - 1 min fy 6 pl

t, =4,21cm
pl ’
Usvojene dimenzije plo¢e su 450x300x42 cm; vijci M20, k.v. 10.9., n=8

6.2. PRORACUN SPOJA STUP-TEMELJ

Neqd=-401,68(kN) (tlak) Materijal:
Meq4=84,51 (kNm) -osnovni materijal Fe 510 (S355)
VEd=36,57(kN) -vijci k.v.10.9

HEMG600
h=620 (mm)
b=305 (mm)
tr=40 (mm)
tw=21 (mm)
A=363,7 (cm?)
r=27 (mm)

Pojasnice

A=363,7 (cm2)
Vlacéna sila u pojasu uslijed momenta:
wo My _ 84,51 =145,71 (kN)
" (h—t;) (0,62-0,040)
Tla¢na sila u pojasu od uzduzne sile:
N N=i.N _30,5-4
PA T 3637
Ukupna sila u vla¢noj pojasnici:
N, = NPM + NPN =145,71+134,74 = 280,45 (kN)

-(—401,68) =—134,74 (kN)
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6.2.1. IZRACUN VARA

Kontrola vara na pojasnicama i hrptu

- duzina vara pojasnice:

l,=2-b=2-305=610 (mm)

- duljina vara hrbta

[, =2-d=2-486=972(mm)

- max debljina vara s obzirom na debljinu hrpta i pojaseva nosaca
amax = 07 ) tmin

to, =t, =21 (mm)

=a, =071t =07-21=14,7 (mm)

a =8 (mm)

odabrano —

= F, 5 =207,8(kN)

Za pretpostavljeni var a=8 (mm):
- uzduzna sila:
F,n L 207,8 610
Ev Rd = - : = .
’ 1.25 100 1.25 100
uvjet nosivosti:
Np = Ev,Sd < Ev,Rd

280,45 (kN) <997,44(kN)
- poprec¢na sila:
F . L 207,8 972

Fora =" = )

' 1.25 100 1.25 100
uvjet nosivosti:
Np =F, o SF, n
36,57(kN) < 1456,26(kN)
— Varovi zadovoljavaju.

=997,44 (kN)

=1456,26 (kN)

6.2.2. PRORACUN VIJAKA

Pretpostavljeni vijci: M 27, k.v.8.8 ,broj vijaka n=8.
- udaljenost cmin vijaka od ruba pojasnice:

¢, =2-d+a-\2=2-27+8-72 =653 (mm)
Usvojeno c=66mm.

- ekscentricitet uzduzne sile:

My B4SL
N,, 401,68

x =h—1,/2=620—40/2 =600 (mm)=0,6 (m)
x,=e—hj2+1,/2=210-620/2+40/2 =80 (mm) =0,08(m)

Ngi X, =F g X,
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= F, =N, -2 =401, 68-% — 53,56 (KN)

1
- otpornost vijaka na vlak:

F
Fo=—""= 3322 =264,4 (kN)

Ym L
uvjet nosivosti

Firg > Fisald
264,4kN > 53,56/ 4=13,39 (kN)

- otpornost vijaka na posmik:

F
F g =—"= 212;);3 =176,24(kN)

M1 ’

uvjet nosivosti
F ., >F

v,Rd v,Sd

176,24kN > F, , = Vy, 18=36,57/8 = 4,57 (kN)

- interakcija uzduzne i odrezne sile na vijak:

F, F,

V.,Sd + t,8d Sl
Fv,Rd 1.4 Fz,Rd

4,57 N 13,39 _0,06<1
176,24 1,4-264,4
— Vijci zadovoljavaju.

6.2.3. PRORACUN PLOCE
- proradun dimenzija ploce:
Ay min = h+2-(c+el)
e, =70(mm)
=, =540+2-(66+70)=812 (mm)
Dmin =3P +2-¢,
P3P, =90 (mm)
e, =55 (mm)
= b in =3-90+2-55=380 (mm)

Odabrane dimenzije plo¢e: 820x440 mm

- pritisak po omotadu rupe osnovnog materijala:

V. 36,57
V.sd — 1_S6d = T =4,57 (kN) = F, s
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Fop t, 1364 1,
F o o=—tf 727 p o =1119 (kN
PRE925 10 1,25 10 M (kN)
win  4,57-1,25-10

P 2582

=0,22 (mm)

- savijanje plo¢e od odgovora betonske podloge:
b+t ) /2:(820—620+40)/2:120 (mm) =12 (cm)
R=F g, -Ng, =13,39+401,68=415,07 (kN)

t

SZ(G

- naprezanije u betonu:

R 41507 _ )
Sosa = 3.s-b, 31244 =0,52(kN fem’)
2 2

uvjet nosivosti
fB,Sd < fck /1’5

0,52 kN /cm’® <1,4/1,5=0,93 (kN / cm®)

- savijanje ploce:

1
— i sb
s 2 2 s 3 s )
MSd:F'1.5+F2.§'s:§'fB,Sd'S'bpl.a-l_f'g's
5 0.1 1.5200.0,12.0,44
= My, =2-5200-0,12:0,44. = +3 : 5 0.12=21.96 (kNm)

- savijanje plo¢e oko vlacnih vijaka:
MSd :Ft,Sd '(C’Hf /2)

= M, =53,56-(0,066+0,2m) =14,25 [kNm]

2  min
M, < Ve ly oy _LIMgg byt
Sd — 1,1 min f 6

y

- \/I,I-M&,-6 \/1,1-14,25100-6
tpl = =

=2,45 (cm)
b, f, 44.35,5

1,2 2,45(cm)

Usvojene dimenzije ploCe: 820x440x40 mm

6.3. VLACNI NASTAVAK RESETKE — GORNJI POJAS

N=296,33kN(vlak)
h =200 mm b=200mm  t=10mm

Ana Latingi¢

204



SVEUCILISTE U SPLITU,
rA mg e GrorvaRsTia DIPLOMSKI RAD

ARHITEKTURE | GEODEZIJE

1) Osnovni materijal:
f, =355 N/mm’

E=210GPa

2) Kontrola vara

- duzina vara pojasnice:

I, =4-b=4-200=800 (mm)

- max debljina vara s obzirom na debljinu stijenke nosaca
Aax = 0,71,

t.. =10 (mm)

=a_ =07t.=0,7-10=7 (mm)

yiarany = (m11)

Za pretpostavljeni var a=5(mm):

F
- uzduzna sila: F, p, == L _1636 800
' 1.25 100 1,25 100

=1047,04 (kN)

uvjet nosivosti:
N = Fw,Sd < F',Rd

w

296,33 (kN) <1047,04 (kN)

Var a=5 mm zadovoljava

3) Proracun vijaka

Pretpostavljeni vijci: M 20, k.v.10.9, n=4 vijka
- udaljenost cmin Vijaka od ruba pojasnice:
.. =2-d+a-\2=2-20+3-2 =45,66 (mm)
Usvojeno ¢=50 mm.

- otpornost vijaka na vlak:

F
Fp=—%= 22(2)’55 =176,4 (kN)

4% 1,
uvjet nosivosti
F,Rd > F;,Sd /4

t

176,4 kN >296,33/4 =174,08 (kN)
— Vijci zadovoljavaju.

4) Proracun ploce
- proracun dimenzija ploce:
a =h+2-(c+e)

in = 20042-(50+50) =400 (mm)
by =b+2-a-\2+20 mm=200+2-3-+/2 +20=208,48 (mm)

Odabrane dimenzije ploce: 400x250 mm
Proracun debljine ploce:

- savijanje ploCe od vlacnih vijaka:

Mg, =F, -c=74,08-2-50="7,41 (kNm)

pl,min

=a
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2 min
MSd < Wmi“ .fy :>Wmin = 1'1'MSd = bpl - :
1.1 f, 6
o LI-My -6 _ [L17.41:100:6 _, 50
b, f 25-35,5

Usvojene dimenzije ploce: 400x250x25 mm

6.4. VLACNI NASTAVAK RESETKE — DONJI POJAS

N=239,20kN(vlak)

h =200 mm b=200mm t=8mm
1) Osnovni materijal:

f, =355 N/mm’

E=210GPa

2) Kontrola vara

- duZina vara pojasnice:

I, =4-b=4-200=800 (mm)

- max debljina vara s obzirom na debljinu stijenke nosaca
amax = O’ 7 ) tmin

t. =8 (mm)

=a_ =0.71. =0,7-8=5,6 (mm)

aodabrano = 5 (mm)

Za pretpostavljeni var a=5 (mm):

F, L 163,6 800
- uzduznasila: F, =% —=—> 8
' 1.25 100 1,25 100

=1047,04 (kN)

uvjet nosivosti:
N = Fw,Sd < Fw,Rd

239,20 (kN) <1047,04 (kN)

Var a=5 mm zadovoljava

3) Proracun vijaka

Pretpostavljeni vijci: M 20, k.v.10.9, n=4 vijka
- udaljenost cmin vijaka od ruba pojasnice:
.. =2-d+a-\2=2-20+3-2 =45,66 (mm)
Usvojeno ¢c=50 mm.

- otpornost vijaka na vlak:

F
Fp=—% =—22(2)’55 =176,4 (kN)

Ymi 1,
uvjet nosivosti
F,Rd > F;,Sd /4

176,4 kN >239,20/4=59,8 (kN)
— Vijci zadovoljavaju.
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4) Proracun plocCe
- proracun dimenzija ploce:
a =h+2-(c+e)

pl,min

= d, i =200+2-(50+50) =400 (mm)
by win =b+2-aN2+20 mm=200+2-3-4/2 +20 = 208,48 (1mm)

Odabrane dimenzije ploce: 400x250 mm
Proracun debljine ploce:

- savijanje ploce od vlaénih vijaka:

Mg, =F -c=59,8-2-50=5,98 (kNm)
Wmin'fy W :1'1'M5d _b 't2p]min

pl

Mg, < =W, =
sd 1’1 min fy 6
. 1L1-M,-6 =\/1,1-5,98~100~6 212 (em)
b, f, 25-35,5

Usvojene dimenzije ploce: 400x250x25 mm
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7.1ISKAZ MATERIJALA

ISKAZ MATERIJALA

Ukupna masa(kg) Tlocrtna povrsina (m?) Broj etaza (n)

285853,83 kg 406,36 m? 7

Ukupno: | 4924,15 kg
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