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SazZetak:

Imajuc¢i kao predlozak idejno rjeSenje DruStvenog centra Mejasi izraden je projekt konstukcije.
Napravljen je numericki model na kojem je provjerena stabilnost konstrukcije te je izvrSeno
dimenzioniranje elemenata konstrukcije u skladu s HRN EN 1993, HRN EN 1992 i HRN EN
1994. U finalnoj fazi su proracunati spojevi te izradeni nacrti konstrukcije.

Kljucne rijeci:

Drustveni centar Mejasi, ¢elik, spojevi, numericki model

Construction project of the Social Center Mejasi

Abstract:

Considering the conceptual design of the Social Center Mejasi as a template, a constuction
project was created. A numerical model was constructed on which the stability of the
construction was verified and the structural elements were dimensioned in accordance with HRN
EN 1993, HRN EN 1992 and HRN EN 1994. In the final phase the compounds are calculated
and constructed design drawings are made.

Keywords:

Mejasi Social Center, steel, compounds, numerical model
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1. TEHNICKI OPIS

Opis konstrukcije

Predmet ovog projekta je ¢elicna konstrukcija Drustvenog centara Mejasi smjeStena na
podrucju Splita. Parcela predvidena za izgradnju objekta nalazi se u gradskom predijelu
Mejasi na kaskadom terenu, a postavljena je u smjeru zapad — istok. Pristupni putevi za objekt
smjesteni su na juznoj strani parcele.

Dio slobodne neizgradene povrsine sluziti ¢e za pjesacku komunikaciju ,a manji dio kao
dodatni parkirni prostor.

Objekt je planiran kao viseetazna konstrukcija sa sportskim sadrzajem koji ukljucuju dvije
dvorane. Parkirni prostor je osiguran ve¢ postoje¢im kapacitetima.

Konstrukcija je organizirana kao jedan konstruktivno-funkcionalan sklop. Glavnu
konstrukciju objekta ¢ine stupovi koji tvore pravilan raster na rasponu od 10 m u y smjeru, 8
m u X smjeru.Visine stupova su razli€ite jer prate kaskadnu temeljnu plocu. Iznad stupova se
nalazi krovna resetka visine 3,5 m koja sa krovnom kosom gredom tvori visestresni ,,shed*
krov. Konstruktivni sistem je sastavljen od ¢eli¢nih vruéevaljanih profila. Medukatne
konstukcije tvori spregnuta plo¢a raspona 10,0x8,0 m koja je postavljana na pravokutne
medukatne grede.

Ukupna $irina objekta je 48,0 metara, dok duljina iznosi 60,0 m. Ukupna povrSina krovne
plohe je cca 2880 m?. Visina objekta je 15,15 m.

Krovna resetka se sastoji od 12 polja raspona 5,0 m. Spoj stupa i reSetkaste konstrukcije
proracunat je kao upeti.Veza stupa i reSetke ostvariti ¢e se ceonim plo¢ama i vijcima, gdje se
vrh stupa direktno veze na donji pojas resetke. Stupovi su kvadratnog poprecnog presjeka te
su upeto vezani za temelje.

Sekundarnu konstukciju tvore krovne 1 bocne podroZnice te spregovi koji su postavljeni u
prvo i predzadnje polje konstukcije. 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 ploc¢a debljine 20,0 cm koja nije predmet ovog projekta.

Izveden je visestres$ni kosi krov, a problem otjecanja vode Ce se rijesiti pocin¢anim

zljebovima smjestenim u uvala krova.
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Opterecenje koje djeluje na krov prenosi se preko krovne resetke i kose krovne grede na
stupove konstrukcije. Krovni paneli su direktno vezani za krovnu resetku i kosu krovnu gredu
te krovnu podroznicu vijcima.

Krovne resetke su ravninski nosaci koji ¢e se prilikom montaze medusobno vezivati

dodatnim montaznim elementima i kao takvi ¢e tvoriti jednu cjelinu.

O proracunu konstrukcije

Proracun konstrukcije izveden je uz koriStenje programskog paketa Scia Engineer 2016.
Proracun reznih sila, te dimenzioniranje konstruktivnih elemenata, provedeno je koriStenjem
programa Scia Engineer 2015, dok je za graficki dio projekta koristen program AutoCAD
2017.
Proracun reznih sila izvrSen je po linearnoj teoriji elasti¢nosti prvog reda. Proracunom su
obuhvacena sva dijelovanja na konstrukciju, a to su vlastita teZina, dodatno stalno

optereéenje, opterecenje vjetrom, optereéenje snijegom kao 1 temperaturna djelovanja.

S obzirom na lokaciju objekta napravljena je analiza opterecenja koja obuhvaca
dijelovanje snijega i vjetra. Objekat se nalazi na podrucju Splita, $to spada u III zonu
opterecenja snijegom, ili podrucje C, Sto daje karakteristi¢nu vrijednost opterecenja snijegom
na tlu. U obzir je uzeta i nadmorska visina na kojoj se nalazi objekat. Za opterecenje vjetrom
uzeta je zona III, kategorija zemljista IV, te regija P9 koja obuhvaca juznojadransko priobalje,
te je u obzir uzeta visina objekta i njegova zasti¢enost.

Posto je vjetar dominantno optereCenje za ovakav tip objekta, posvec¢ena mu je velika
paznja te je promatrano posebno tlacno i podtla¢no djelovanje vjetra, kao i trenje u krovnoj
plohi.

Djelovanje vjetra je promatrano kao 11 jedna koncetrirana ekscentri¢na sila na krovnu
konstrukciju za provjeru mogucih nepovoljnih utjecaja uslijed ekscenticiteta.

Za stupove je takoder izvrSena analiza opterec¢enja vjetrom, a opterecenje je zadano kao

jednoliko kontinuirano djelovanje po duzini stupa.
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Za svaki element konstrukcije odredena je mjerodavna kombinacija opterecenja za
provjeru krajnjeg grani¢nog stanja i granicnog stanja uporabljivosti.

Za svaku grani¢no stanje napravljene su posebne kombinacije uz postivanje parcijalnih
faktora sigurnosti prema EN 1991.

Rezultati prikazani u grafickom dijelu ovog projekta ukljucuju rezne sile i pomake
odredenih djelova konstrukcije. Rezne sile su dane u jedinicama kN za popre¢ne i uzduzne
sile, kKNm za momente, te u mm za pomake konstrukcije.

Svi elementi konstrukcije su modelirani u programu Scia Engineer 2016. Konstrukcija je
prikazana prostornim modelom s optere¢enjem koji djeluje okomito i u ravnini krovne plohe.
Pojasni elementi reSetkastih nosa¢a modelirani su kao gredni elementi, dok je ispuna krovne

reSetke 1 stupova definirana kao Stapni element koji prenosu samo uzduznu silu.

Ovakvim definiranjem modela mozemo smatrati da su ostvaruje zglobna veza na Spoju
ispune i pojasa resetkastih nosaca. Spoj stupova s temeljima su tretirani kao upeti.
Sekundarna konstukcija je modelirana kao prosta greda koja je zglobno vezana sa glavnom
konstukcijom.

Uzete su sve mjerodavne kombinacije opterecenja u obzir, te je svaki element
dimezioniran sukladno njegovim reznim silama.

Temelji su dimenzionirani prema grani¢nom stanju uporabljivosti.
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Materijal za izradu konstrukcije

Materijal za izradu glavne nosive krovne konstrukcije, kao i stupova je ¢elik S 275.
Konstruktivni elementi ¢e medusobno biti vezani vij¢anim spojevima. Vijci koristeni za
izvedbu ove konstrukcije su M 20 i M 30, svi kvalitete 10.9 .

Spojevi 1 nastavci elemenata konstrukcije ukljucuju dodatne ploce 1 ukrute, takoder iste
kvalitete Celika.

Za oblogu objekta koristim panele od pleksiglasa, koji imaju malu vlastitu tezinu i
omogucuju prolazak dnevnog svijetla.

Za spregnutu konstrukciju koristen je beton klase C 25/30.
Temelji su armirano betonski, klasa betona C 25/30, armatura je B 500 B.
Opis montaZe konstrukcije

Izvedba konstrukcije je montaZzna. Svi elementi konstrukcije predgotovljeni stizu na
gradiliSte te se medusobno veZu vijcima. Sama krovna konstrukcija koju tvori krovna reSetka
je izvedena od 5 ravinskih segmenata koji se sa kosom krovnom gredom i podroZnicama
¢ine funkcionalnu krovnu konstukciju.

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 pomocu dvostrukih vijaka. Nakon provjere vertikalnosti, vrsi se
ispunjenje prostora ispod spojne ploce i temelja ekspandiraju¢im mortom.

Nakon toga se na stupove veZzu medukatne grede koje sa spregnutim plo¢ama tvore utazu
konstukcije. Sljedeci korak je postavljanje krovne resetke koja je na s poju sa stupom
pridrZzana horizontalnom krovnom gredom.

Nakon toga se postavlja kosa krovna greda te pripadujuca sekundarna konstukcija.iduceg
okvira te povezivanje njih sekundarnim segmentima.
Ovakav nacin montaze odabran je iz razloga §to na raspolaganju imamo dizalicu male

Nosivosti.
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Primjenjeni propisi

Prorac¢un i dimenzioniranje svih elemenata celicne konstrukcije provedeni su u skladu sa
EUROCODE 3, a analiza dijelovanja na konstrukciju napravljena je u skladu sa EUROCODE
1. Proracun i dimenzioniranje betonskih elemenata konstrukcije te spregnute konstukcije
provedeno je u skladu sa EUROCODE 2 i EUROCODE 4.

Posebno je provedn prorac¢un zavarenih spojeva prema EN 1993, dio 1-8.

Antikorozivna zasStita
Kod ¢elika pod korozijom se podrazumijeva oksidacija Zeljeza pri dijelovanju vlage 1
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 ¢elika

- katodnom zastitom

Zastita premazima obavlja se u svrhu sprijecavanja da kisik i vlaga dodu u dodir s ¢elikom.
Premazivanje se obi¢no vrsi bojanjem u dva sloja: osnovni premaz i zatitni 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 najéesce nastaje usljed losih detalja u konstrukceiji
(nepristupacna mijesta za bojenje, mijesta gdje se zadrzava voda, ostri bridovi gdje se nemoze

nanijeti zahtjevana debljina premaza i sl.) koje treba nastojati izbjegavati.

Sistem zastite bojenjem sastoji se iz:

- Priprema povrSine — trajnost premaza ovisi o prionjivosti boje za metalnu povrsinu, $to ovisi
o &istoéi povrsine prije bojanja. Cistenje se vrii Eetkama, pijeskarenjem, 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 specifi¢no od Cetiri ili viSe

slojeva. Novi premaz moze se vrsiti tek kad je prethodni potpuno suh. Debljini premaza

11
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potrebno je posvetiti posebnu paznju. Opcéenito, 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 odredene su
prema Pravilniku o tehnickim mjerama i uvjetima za zastitu €eli¢nih konstrukcija od korozije
1 ne mogu biti manje od 500g/m?2 elementa debljine 5 mm. Sve ¢eli€ne konstrukcije prethodno
treba odmastiti, ocistiti razblazenom otopinom klorovodi¢ne kiseline te isprati hladnom
vodom. Neposredno prije pocin¢avanja ¢eli¢na konstrukcija se stavlja u taljevinu ili-otopinu
za flusiranje.

Toplo pocincavanje se izvodi stavljanjem tekucine 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 1 mora prekrivati osnovicu. Prevlaka cinka mora ¢vrsto
prianjati za ¢eli¢nu povrSinu i ne smije se ljustiti niti pucati pri uporabi. Prije montaze
potrebno je izvrsiti kontrolu prevlake cinka prema HRN C.AL. 558, odnosno mase prevlake
cinka prema HRN A6.021.

ProtupozZarna zastita

Pri izvedbi osigurat ¢e se provedba svih propisa o zastiti od poZara. Pristup 1 intervencija
vatrogasnog vozila omogudit ¢e se sa juzne strane parcele. Zahtijevana vatrootpornost
elemenata Celicne konstrukcije F30. Osiguranje vatrootpornosti osiguravamo specijalnim

ekspandiraju¢im premazima.

12
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Numericki 3D render modela konstukcije je izraden u Scia Engineer 2016.
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Izometrijski prikaz 3D modela

Slika 1:
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Slika 4: Prikaz juznog procelja
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3. ANALIZA OPTERECENJA

3.1 Stalno optereéenje

Vlastita tezina ura¢unata u softveru.

3.2 Dodatno stalno opterecenje

Opterec¢enje na krovnu konstrukciju:
e Sendvi¢ paneli: 9=0,20 KN/m?
e Instalacije: 0=0,10 KN/m?
Opterec¢enje na medukatnu konstrukciju:

e Namjestaj: 9=0,10 kN/m?
e Slojevi poda 9=0,10 kN/m2

DODATNO STALNO OPTERECENJE NA KROVU Ag

NOSAC UTJECAJNA POVRSINA |Ag (kN/m2)| L(m) |Ag(kN/m)
RUBNI NOSAC P1 0.3 2.5 0.75
SREDNJI NOSAC P2 0.3 5 1.50

DODATNO STALNO OPTERECENJE NA BOCNE STUPOVE Ag

NOSAC UTJECAINA POVRSINA [Ag (kN/m2)| L(m) |Ag(kN/m)
RUBNI NOSAC Al 0.2 5 1.00
SREDNJI NOSAC A2 0.2 10 2.00

DODATNO STALNO OPTERECENJE NA STUPOVE ZABATA Ag

NOSAC UTJECAINA POVRSINA [Ag (kN/m2)| L(m) |Ag(kN/m)
RUBNI STUP P1 0.2 4 0.80
SREDNJI STUP P2 0.2 8 1.60

Tablica 1. Vrijednosti dodatnog opterecana na konsrukciju
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Promjenjivo opterecenje — korisno opterecenje na medukatnim

3.3

kontrukcijama

3,0 kN/m?

g:

Kategorija C -Povrsine na kojima je moguce okupljanje ljudi

Prikaz korisnog opterecenja na medukatnu konstukciju

Slika 5:

=

oirgE-

e~

lzdvojeni prikaz korisnog opterecenja na medukatnu konstrukciju

Slika 6:
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3.4  Promjenjivo opterecenje —snijeg

Opterecenje snijegom na krovu
S=u-C,-C s,
- u, K, - koef. oblika za optere¢enje snijegom
krov nagiba 0° <« <30° = 44, = 0,8
= 4,=0,8+0,8¢/30=0,8+0,8-24/30=144
- S, - karakteristi¢na vrijednost optereCenja na tlu u [kN / mz]

zona Split, podrugje C (zona IT), nadmorska visina do 100 m = S, =0.50kN / m’

. Republika Hrvatska .~
Karta snjenih podrucja S

i Y L

+* r— =

e o
oo 2 o
O Lo aaths v (9”> ‘
L et WA iy Seva i 95 < bemalee " A0 R NAGORA

SAMNGS Peton Ve en bt | gt | R Gl -
Lartatos b s e womkin S
- o e O daod 005 =
st 02 -

Slika 7: Karta optereéenja snijegom
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Case () Mi(a) pil@z)  pfen) Hila2)
1 1 |

HA) a= (en+ a3)/2

Case (ii) ’—/\
H(an) | ()

) e a, a,
Slika 8: Prikaz rasporeda opterecanja za visestresne krovove sa uvalama
Angle of pitch of roof o | 0°< @=30° 30° < a<60° az 60°
A 0.8 0.8(60 - a)/30 0,0
i 0.8 +0.8 /30 1.6 -
Slika 9: Vrijednosti koeficijenta oblika

- C, - koef. izlozenosti = C, =10
- C, - toplinski koef. = C, =10
=5,=0,8-1,0-1,0-0,5=0,4[ kN /m’ |

=5,=1,44-1,0-1,0-0,5=0,72[ kN /m’ |

OPTERECENJE SNIJEGOM S1

NOSAC UTJECAJNA POVRSINA |S (kN/m2) L(m) |S (kN/m)
RUBNI NOSAC P1 0.5 2.5 1.25
SREDNJI NOSAC P2 0.5 5 2.5

OPTERECENJE SNIJEGOM S2

NOSAC UTJECAJNA POVRSINA |S (kN/m2) L(m) |S(kN/m)
RUBNI NOSAC P1 0.72 2.5 1.8
SREDNJI NOSAC P2 0.72 5 3.6

Tablica 2. Vrijednost optereéenja snijegom na kroviu konstukciju
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Prikaz opterecenja za snijeg 1

Slika 10:

Prikaz opterecenja za snijeg 2

Slika 11:
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3.5 Promijenjivo djelovanje — vjetar

- pritisak vjetra na vanjske povrsine:  We = (p*Ce(Ze)*Cpe [KN/M?]

- pritisak vjetra na unutarnje povrsine: Wi = Qp*Ce(Zi)*Cpi [KN/mM?]

gdje je:

gp — 0snovni pritisak vjetra pri srednjoj brzini vjetra

Ce(ze);Ce(zi) — koeficijenti izlozenosti koji uzimaju u obzir neravnine terena
Ze;Zi — poredbene visine za lokalni ili unutarnji tlak

Cpe;Cpi — Vanjski i unutarnji koeficijent pritiska

s | +— Paositive N | ==
— s pOs internal neg

— pressure s

ittt AN S s s
Slika 12: Prikaz pritiska vjetra na konstukciju
0o = % - p + VE[KN/m?]
gdje je:
vb — osnovna brzina vjetra
p — gustoéa zraka (p=1,25 kg/m®)
Osnovna brzina vjetra vy ,dana je izrazom:
Vb= Cdir* Cseason *Vibo
gdje je:

Vb — 0Snovna brzina vjetra
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Cdir — koeficijent smjera vjetra (obi¢no uzima vrijednost 1,0)

Cseason — KOeficijent ovisan o godisnjem dobu (obi¢no uzima vrijednost 1,0)

Slika 13:  Karta optereéenja vjetrom

Osnovni pritisak vjetra:

v ,=30, 0(m) — ocitano za Split
s

Cdir = Cseason = 1’0

Yy =Yy Co *Coapn =30-1,0-1,0=30,0(7)

kg
6 =i - % 130,07 =562, 5(%) _0, 56(';—'\:)

22


http://cbs.wondershare.com/go.php?pid=2996&m=db

Projekt konstrukcije Drustvenog centra Mejasi

Remove Watermark Now

Faktor terena k,. -za kategoriju terena IV :

k. =019 (22 " 0,19 ( 10 )0'07 = 0,234
re— = ZO,II o 0,05 o

zZ 15,0
Crizy = k, - In <g) =0,234-1n (ﬁ) = 0,633

CO(Z) =10

Srednja brzina vjetra iznad terena:
m
Vinzas) = Vo - Cr(z) 'CO(Z) =30-0,633-1,0=18, 99(?)

Intezitet turbulencije:

K, 1
Iv(z) = = = 0,369

Co I (7)  1-In(13)

Pritisak brzine vjetra pri udaru:
Up) = [1+7 Ly - /2 vA=[1+7:0,369] :1,25/2 - 18,99% - 1073 =0,79 kN/m?

Prikaz djelovanja vjetra na krovnu plohu:

Prora¢un koeficijenata pritiska Cpe, Cpi
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wind wind
— high eave — high eave
a=0 o &= 180 o
low eave low eave
h h

AL

(a) general

el4 F

wind\l

— G H b

%

eid F

eﬁa e=borzh
whichaver is smaller

(b) wind directions €= 0° and €= 180°

b : crosswind dimension

Slika 14: Djelovanje vjetra na jednostresne krovove

high eave

==
EMI Fe
EMI Fise

X

/10 low eave

[

gl2

wind\

(c) wind direction 8= 90°

Slika 15:  Djelovanje vjetra na jedostresne krovove

e=min {b;,2h} =min{10,00-6=60,0 2-15,0=30,0} =30.0m
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Jednostresni krov, kut nagiba krova 0=30,0°

Table 7.3a — External pressure coefficients for monopitch roofs

Zone for wind direction 8= 0° Zone for wind direction = 180°
Pitch
F G H F G H
Angle a
Cpma, 98 Cpa 1 G, 58 Coa,1 Cew, 10 Ceat Cpu 10 Cral w10 [ Cpma, 98 Gt
-1,7 -2.5 -1,2 -2.0 -0,6 -1,2
50 -23 2.5 -1,3 -2,0 0.8 -1,2
+0,0 +0,0 +0,0
0.8 =20 -0.8 -1.5 -0,3
15° 25 28 | 13 2,0 09 -12
+0,2 +0,2 +0,2
0.5 -1.5 -0,5 15 | 02
30° -11 23 08 -1.,5 0.8
+0.,7 +0,7 +0.4
0,0 -0,0 -0,0
45° 08 1,3 | -05 07
+0.7 +0,7 +0,6
60" +0,7 +0,7 +0.7 -0.5 -1,0 0.5 0.5
75" +0.8 +0.,8 +0,8 -0.5 -1.0 0.5 0.5
Slika 16: Prikaz koeficijenta vanjskog tlaka zavisestresne ,,SHED “krovove
Table 7.3b — External pressure coefficients for monopitch roofs
Zone for wind direction 8= 90°
Pitch
Fun Flnw G H |
Angle a
C‘pi.'l) '-'pm c;-.'o Cp.' Couia L= |:p|.1lil ’-'pm C‘p.'l) cp.'
5° -21 -2.6 =21 -2.4 -1.8 -2,0 0.6 -1.2 0.5
15" -2.4 -2.9 -1,6 -2.4 -1.8 25 -0.8 -1.2 0,7 -1,2
30" -2.1 -2.8 -1,3 -2,0 -1.5 2.0 -1.0 -1.3 0.8 -1,2
45° -1.8 -2.4 -1.3 =20 -1.4 2,0 -1.0 -1.3 0.4 -1,2
60" -1,2 -2.0 -1,2 =20 -1,2 2,0 -1.0 -1.3 0,7 -1,2
75" -1,2 -2.0 -1,2 =20 -1,2 2,0 -1.0 -1.3 0.5
WMOTE1 At &= 0° (see table a)) the pressure changes rapidly between positive and negative values arcund
a pitch angle of == +5° to +45°, 20 both positive and negative values are given. For those roofs, two cases
should be considered: one with all positive values, and cne with all negative values. No mixing of positive and
negative values is allowed on the same face.
MOTE 2 Linear interpolation for intermediate pitch angles may be used between values of the same sign.
The values equal to 0.0 are given for interpolation purposes

Slika 17: Prikaz koeficijenta vanjskog tlaka za visestresne ,,SHED “krovove
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Za koeficijent unutarnjeg tlaka c,; uzete su preporu¢ene vrijednosti +0.2 i -0.3.

Remove Watermark Now

a)

Slika 18:

b)

Prikaz koeficijenta unutrasnjeg tlaka

Oblik krova predviden za konstrukciju drustvenog centra je jednostresni “shed” krov

C,

(multispan roof). Potrebno je uzeti u obzir redukciju vrijednosti koeficijnta vanjskog tlaka

o 0Bc, 06c, 0Bc,
R T N : =
a — o h
Gl . =0.4 =0.4 0.4
L o’ VoL T T
== L1 .h‘
b} T 2
__g e k. J
c,<0 €. 08¢, O6¢c, 06c,
b A A T
_:=£_ g h
Slika 19:

Pritisak vjetra na vanjske povrsine: We = gp* Cpe [KN/m?]

Prikaz redukcije koeficjenta vanjskog tlaka s obzirom na oblik krova
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KOMBINACIJA 1 KOMBINACIJA 2
Podruéje | Qp(kN/m2) Cpe  [We1(kN/m2) Podrugje | Qp(kN/m2) Cpe  |We2(kN/m2)
F 0.79 -1.5 -1.19 F 0.79 0.7 0.55
G 0.79 -1.5 -1.19 G 0.79 0.7 0.55
H(0.6) 0.79 -0.12 -0.09 H(0.6) 0.79 0.24 0.19
H(0.8) 0.79 -0.16 -0.13 H(0.8) 0.79 0.32 0.25
Tablica 3. Vrijednosti vanjskog tlaka
Pritisak vjetra na unutarnje povrsine: wi = qp* cpi [kN/m2]
Podrucje | Qp(kN/m2) cpi  |Wi1(kN/m2) Podruéje | Op(kN/m2) Cpi Wi2(kN/m2)
F 0.79 0.2 0.16 F 0.79 -0.3 -0.24
G 0.79 0.2 0.16 G 0.79 -0.3 -0.24
H 0.79 0.2 0.16 H 0.79 -0.3 -0.24
Tablica 4. Vrijednosti unutarnjeg tlaka
REZULTIRAJUCE DJELOVANJE VIETRA(KN/m2)
PODRUCJE |VJETAR 1= We1+Wit [VJETAR 2= Wel+Wi2 |VJETAR 3= We2+Wi1 [VJETAR 4= We2+Wi2
F -1.34 -0.95 0.40 0.79
G -1.34 -0.95 0.40 0.79
H(0.6) -0.25 0.14 0.03 0.43
H(0.8) -0.28 0.11 0.09 0.49

Tablica 5.

Rezultirajuce vrijednosti pritiska vijetrom

Zbog specificnog tipa krova djelovanje vjetra se prenosi na dijagonalni i vertikalni nosa¢

krova. Djelovanje se u modelu nanosi linijski $to ¢e biti prikazano u sljede¢im proracunima.

Djelovanje vjetra na krovnu konstrukciju
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REZULTIRAJUCE DJELOVANJE ZA VJETAR 1 (kN/m)
PODRUCIE | L=5m | L=2.5m SREDNJI NOSAC RUBNI NOSAC
F 5 2.5 -6.72 -3.36
G 5 2.5 -6.72 -3.36
H(0.6) 5 2.5 -1.26 -0.63
H(0.8) 5 2.5 -1.42 -0.71

REZULTIRAJUCE DJELOVANIJE ZA VJETAR 2 (kN/m)

PODRUCJE | L=5.0m | L=2.5m SREDNJI NOSAC RUBNI NOSAC
F 5 2.5 -4.74 -2.37
G 5 2.5 -4.74 -2.37
H(0.6) 5 2.5 0.71 0.36
H(0.8) 5 2.5 0.55 0.28

REZULTIRAJUCE DJELOVANJE ZA VJETAR 3 (kN/m)

PODRUCIE | L=5.0m | L=2.5m SREDNJI NOSAC RUBNI NOSAC
F 5 2.5 1.98 0.99
G 5 2.5 1.98 0.99
H(0.6) 5 2.5 0.16 0.08
H(0.8) 5 2.5 0.47 0.24

REZULTIRAJUCE DJELOVANIJE ZA VJETAR 4 (kN/m)

PODRUCJE | L=5.0m | L=2.5m SREDNJI NOSAC RUBNI NOSAC
F 5 2.5 3.95 1.98
G 5 2.5 3.95 1.98
H(0.6) 5 2.5 2.13 1.07
H(0.8) 5 2.5 2.45 1.22
Tablica 6. Rezultirajuce vrijednosti optereéenja vijetrom

Za daljni proracun u obzir ¢e se uzeti vrijednosti za VJETAR 1 (Tablica 6.) koji ¢e se u
kombinacijama opterec¢enja oznacavati S W1 i VIJETAR 4 (Tabica 6.) koji ¢e se u

kombinacijama opterec¢enja oznacavati s W2.
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Djelovanje vjetra na zidove konstrukcije

Plan
L d
-+

B

e=h or 2h,
whichever is smaller

b: crosswind dimension

Elevation fore = d

wind
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/ o o
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Slika 20: Prikaz djelovanja vjetra na zidove

e=min {b;,2h} =min{10,00-6=60,0 2-15,0=30,0} =30.0m

Podrucje Op(kN/m2) Cpe We(kN/m2)
D 0.79 1 0.79
E 0.79 -0.5 -0.40
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Tablica 7. Prikaz vrijednosti vanjskog tlaka

Podrucje Op(kN/m2) Cpi Wi1(kN/m2)

D 0.79 0.2 0.16

E 0.79 0.2 0.16
Podrucje Op(kN/m2) Cpi Wi2(kN/m2)

D 0.79 -0.3 -0.24

E 0.79 -0.3 -0.24

Tablica 8. Prikaz vrijednosti unutrasnjeg tlaka

REZULTIRAJUCE DJELOVANJE VJETRA(kN/m2)

Podrugje | VIETAR 1= We+Wi1 | VIETAR2=We+Wi2
D 0.63 1.03
E -0.55 -0.16

REZULTIRAJUCE DJELOVANJE ZA VJETAR 1(kN/m)

Podrugje [L=10.0m  |sreonsipio|L=5.0m RUBNI DIO
D 10.00 6.32 5.00 3.16
E 10.00 -5.53 5.00 -2.77

REZULTIRAJUCE DJELOVANJE ZA VJETAR 2(kN/m)

Podrugje |L=10.00m |sreonsipio|L=5.0m RUBNI DIO
D 10.00 10.27 5.00 5.14
E 10.00 -1.58 5.00 -0.79
Tablica9.  Rezultirajuce vrijednosti opterecenja vijetrom

Za daljni proracun u obzir ¢e se uzeti vrijednosti za VIETAR 2 (Tablica 9.)
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Djelovanje vjetra na zabatni zid :

Podrugje | Op(kN/m2) Cpe We(kN/m2)
A 0.79 -1.4 -1.11
B 0.79 -1.1 -0.87
C 0.79 -0.5 -0.40
Tablica10.  Prikaz vrijednosti vanjskog tlaka
Podrudje | Qp(kN/m2) Cpi Wi1(kN/m2)
A 0.79 0.2 0.16
B 0.79 0.2 0.16
C 0.79 0.2 0.16
Podrucje Op(kN/m2) Cpi Wi2(kN/m2)
A 0.79 -0.3 -0.24
B 0.79 -0.3 -0.24
C 0.79 -0.3 -0.24
Tablica1l. - Prikaz opterecenja unutrasnjeg tlaka
REZULTIRAJUCE DJELOVANJE VJETRA(KN/m?2)
PODRUCJE | VIETAR 1= | We+Wi1 | VJETAR 2= | We-Wi2
A -1.26 -0.87
B -1.03 -0.63
C -0.55 -0.16
Tablical2.  Rezultirajuce vrijednosti opterecenja vijetrom
REZULTIRAJUCE DJELOVANJE ZA VJETAR 1 (kN/m)

PODRUCIE L=4m RUBNI STUP L=8m SREDNIJI STUP
A 4 -5.06 8 -10.11
B 4 -4.11 8 -8.22
C 4 -2.21 8 -4.42

Tablical3.  Prikaz vrijednosti opterecenja vijetrom na konstukciju
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Prikaz djelovanja vjetra na konstukciju(Wz1)

Slika 21:
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Prikaz djelovanja vjetra na konstrukciju(W2)

Slika 22:
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3.6  Promijenjivo djelovanje —trenjem po krovu

Fr=Cp 'qp(z)' A, -silatrenja
C, =0,04 - koef. trenja za narebreni lim (vjerojatni pokrov)

q, () - osnovni pritisak vjetra

A, - povrsina usporedno sa smjerom vjetra

d ]
> '
— A, =200
i Iﬂlnd ——g T %
T l l I
A I T I A
I |
# b

Slika 23: Prikaz djelovannja trenja po povrsini

Referentna povrsina:

Referentna povrsina za dijagonalnu krovnu plohu:
A, =2-b-d=2-8.732-60m=1047 m?
F, =0,04-0,79-1047 =33,0852 kN

Referentna povr$ina za vertikalnu krovnu plohu:
A, =2-b-d=2-3.50-60m=420 m?
F, =0,04-0,79-420=13,272kN

Remove Watermark Now

33


http://cbs.wondershare.com/go.php?pid=2996&m=db

2
@)
P
4
S
(§v]
S
-
(]
4+
0
=
(]
>
(@)
£
(]
o

Projekt konstrukcije Drustvenog centra Mejasi

u konstukciju

nja trenjem na krovn

Prikaz opterece

Slika 24:
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3.7 Promjenjivo djelovanje —temperatura

n « " - e

Republka Hrratska wn Hrvetska
Karta napMin tampersturs zraka 7o Karta najnitin tamparatuca ziska o

Slika 25: - Karta opterecenja temperaturom

Promatrani objekt nalazi se u IV. Podruéju, do 100 m nadmorske visine:
Najvisa temperatura u hladu: Tmax = 42 °C
Najniza temperatura u hladu: Tmin=-10 °C
Pretpostavlja se djelovanje jednolike temperature promjene u svim presjecima.
Pretpostavljena temperatura pri montazi konstrukcije T=12 °C
1) Maksimalna pozitivna temperaturna promjena: Tmax = 42 °C- 12 °C=30 °C

2) Maksimalna negativna temperaturna promjena: Tmin= -10 °C-12°C=-22 °C
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Temperatura pozitivna:

Slika 26: Prikaz opterecenja temperaturom

Temperatura negativna:

Slika 27: Prikaz optereéenja temperaturom
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3.8  Kombinacije djelovanja

Kombinacije djelovanja izradene su za krajnje grani¢no stanje i grani¢no stanje uporabljivosti.

Combinations
Name ‘ Type ‘ Load cases ‘ Coeff.
*Chudant version? *Sivdent version? ¥Siudent version® *Studant version? FSiudant ve.'sa'r:w" E‘eri
GSN 1 |Envelope - Vlastita tezina 1.35
ulimate dodaino staino 135
korisno optere¢enje medukatne 1.35
snijeg 1 150
vietar 1 (odize) 090
temperatura negatina 0.90
trenjem po krovu 0.90
GSN 2 |Envelope - Vlastita tezina 1.35
Lilire 2 dodaino staino 135
korisno opterecenje medukatne 1.35
snijeg 2 150
vietar 1 (odize) 090
temperatura negativna 090
trenjem po Krovu 090
GSN 3 |Envelope - Vlastita tezina 1.35
L= dodaino stano 135
korisno opterecenje medukatne 1.35
snijeg 2 0.90
vietar 1 (odize) 1.50
temperatura negatina 0.90
trenjem po krovu 0.80
GSN 4 |Envelope - Vlastita tezina 1.35
LirEs dodamno staino 135
korisno opterecenje medukatne 1.35
snijeg 2 090
vietar 2 1.50
temperatura negativna 0.90
trenjem po krovu 080
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GSM 5

GSM 6

GSM 7

GSN 8

GSM 9

GSM 10

GSM 11

GSM 12

Envelope -
ultimate

Envelope -
ultimate

Envelope -
ultirm ate

Envelope -
ultimate

Envelope -
ultim ate

Envelope -
i ate

Envelope -
ultim ate

Envelope -
ultimate

Viastita tezina

dodatno stalno

korisno opterecenje medukatne
snijeg 1

vjetar 2

temperatura negativna

trenjem po Krowvu

Remove Watermark Now

1.35
135
1.35
080
1.50
090
090

Vlastita tezina

dodatno stalno

korisno opterecenje medukaine
snijeg 1

temperaiura negafivna

1.35
135
1.35
1.50
080

Viastita tezina

dodatno stalino

korisno optere¢enje medukatne
snijeg 2

temperaiura negaiivna

1.35
135
1.35
1.50
090

Vlastita tezina

dodatno stalno

korisno opterecenje medukatne
vietar 1 (odize)

temperatura pozitivna

trenjem po krovu

1.35
135
1.35
1.50
0.80
080

Vlastita tezina

dodatno stalino

korisno opterecenje medukaine
vjetar 2

temperatura pozitivna

trenjem po Krowvu

1.35
135
1.35
1.0
090
080

Vlastita tezina

dodatno stalno

korisno opterecenie medukatne
temperatura negativna

1.35
135
1.35
1.50

Viastita tezina

dodaino stalno

korisno opterecenje medukaine
temperatura pozitivna

1.35
135
1.35
1.50

Viastita tezina

dodatno stalno

korisno opterecenje medukatne
vietar 2

temperatura negativna

trenjem po krowvu

1.35
135
1.35
1.50
080
090
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GSU 1

GSU 2

GSsU 3

GSU 4

GS5SU 5

G5U 6

Envelope -
ultimate

Envelope -
ulimate

Envelope -
ultimate

Envelope -
ultimate

Envelope -
ultimate

Envelope -
ultimate

Remove Watermark Now

Viastiia tezina

dodatno stalno

korisno opterecenje medukatne
snijeq 2

vietar 1 (odize)

temperatura negafivna

trenjem po krowu

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Wlastita tezina

dodaino stalino

korisno opterecenje medukatne
snijeq 2

vietar 2

temperatura negativna

trenjem po krovu

1.00
1.00
1.00
1.00
1.00
1.00
1.00

Vlastita tezina

dodatno stalno

korisno opterecenje medukaine
snijeg 1

temperatura negativna

1.00
1.00
1.00
1.00
1.00

Vlastita tezina

dodatno stalno

korisno opterecenje medukatne
snijeg 2

temperatura negativna

1.00
1.00
100
1.00
1.00

Wlastita tezina

dodaino stalino

korisno opterecenje medukatne
vjetar 1 (odize)

temperatura pozitivna

trenjem po krovu

1.00
1.00
1.00
1.00
1.00
1.00

Viastita tezina

dodatno stalno

korisno opterecenje medukatne
vjetar 2

temperatura pozitivna

trenjem po krovu

1.00
1.00
1.00
1.00
1.00
1.00
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4. DIMENZIONIRANJE ELEMENATA KONSTRUKCIJE

4.1  Pomaci konstrukcije
Vertikalni progib krovne resetkaste konstrukcije:

Slika 28: Vertikalni progib krovne konstrukcije

Progib kose krovne grede koji utjece na funkcionalnost koristenja prostora
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Dopusteni vertikalni pomak(krovna konstrukcija):

| 8.734.1000

Ugop = = =29.11mm
300 300

u, =24.73mm<u, ., =29.11mm  Zadovoljava

z,dop

Horizontalni pomak krovne resetkaste kontrukcije(vertikalna ispuna)

Slika 29: Horizontalni progib ispune krovne resetke
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4.2  Dimenzioniranje stupa

Dimenzioniranje konstrukcijskih elemenata je provedena softverom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u stupu (N)

Slika 31: Vrijednosti uzduzne sile u stupovima
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Prikaz iskoristivosti elementa

Slika 34: Prikaz:iskoristivosti stupova

Poprecni presjek elementa

Name Cs9

F400X10
Source description Standard / GB 6728-2002
ltem material 5 275
Fabrication cold formed
Flexural buckling y-y c
Flexural buckling z-z c
Lateral torsional buckling Default
Use 2D FEM analysis x
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1.5300e-02
7.6251e-03 7.6251e-03
, 3.8216e-04 3.8216e-04
I w [mf], t [m*] 8.5333e-06 6.0431e-04
Wely, z [m?] 1.9110e-03 1.9110e-03
Wply, z [m¥] 2.2137e-03 2. 2137e-03
d y, z [mm] 0 0
c YUCS, ZUCS [mm] 200 200
0.00
AL, D [m*/m] 1.5571e+00 3.0210e+00
Mply +, - [Nm] 6.08e+05 6.08e+05
Mplz +, - [Nm] 6. 08e+05 B6.08e+05

Dimenzioniranje elementa je provedeno u softveru (modul Steel)

[Member B28 |7.500 m |F400X10 [S 275 |[GSN3 [0.92 - |

*Shident version? FStudent version? *Siudent version® *Student version? ¥
Gamma MO for resistance of cross-secfions 1.00
Gamma M1 for resistance fo instability 1.00
Gamma M2 for resistance of net sectfions 1.25

*Shudent varsion? *Student version® *Student version? *Student

Yield strength fy 2750 MPa
Ulimate strength fu (4300 MPa
Fabrication Cold formed

..=3ECTION CHECK::...
The critical check is on position 4.750 m

[Intemal forces ~ Calculated  Unit |
*Student version? *Student version® *Student version? *£
M.Ed -967 95 kM
Vy.Ed -108.35 kM
Wz Ed 54 .88 kM
TEd 162 kMNm
My Ed 126.08 kKMNm
Mz Ed -200 .80 kNm
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Classification for cross-section design
According fo EN 1993-1-1 arlicle 5.52
Classification of Internal Compression parts
According fo EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio 37.00
Class 1 Limit 30.51
Class 2 Limit 3513
Class 3 Limit 46.11

== Section classified as Class 3 for cross-section design

Compression check
According to EN 1993-1-1 article 6.2 4 and formula (6.9)

A 1.5300e-02 m*2
M, Rd 4207 .50 KM
Unity check | 0.13 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and fomula (6.12),(6.14)

Wel y min 1.9110e-03 m"3
Mely.Rd 82552 KMm
Unity check | 0.24 -

Bending moment check for Mz
According to EN 1993-1-1 article 62 5 and formula (5.12),(6.14)

Wel z min 1.9110e-03 m*3

Mel,z Rd 52552 kMm

Unity check | 0.57 -
Shear check for Vy

According to EN 1993-1-1 articke 6.2.6 and formula (617}

Eia 1.20

Av 7.6500e-03 m'2

WVply Rd 121460 kM

Unity check 0.09 =
Shear check forvz

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

Eta 1.20

AV 7.6500e-03 |m"2
VplzRd 121460 kM
Unity check | 0.05 -

Remove Watermark Now
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Torsion check

According to EN 1993-1-1 article 627 and fomula (6.23)

TautEd 0.5 MPa
TauRd 158.8 MPa
Unity check 0.00 -

Remove Watermark Now

MNote: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as

insignificant and is ignored in the combined checks.

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

*Student version? *Student version? *Student versiol

Fibre 12
Sigma.M,Ed 371 MPa
Sigma My, Ed 636 MPa
SigmaMz Ed 151.2 MPa
SigmatotEd 251.9 MPa
Unity check 0.92 -

The member satisfies the section check.

..~ STABILITY CHECK::...
Classification for member buckling design

Decisive position for stability classification: 0.000 m

Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Class 1 Limit
Class 2 Limit
Class 3 Limit

Maximum width-to-thickness rafio

37.00
3051
3813

48.52

== Section classified as Class 3 for member bucking design

Flexural Buckling check
According o EM 1993-1-1 article 6.3.1.1 and formula (6.46)

*Chudant version? *Siudant version? *Student version? *Siudent version? *Student version® Y5

Sway type

System length L
Buckling factor k
Buckling length Ler
Critical Euler load Ncr

Slenderness Lambda
Relative slenderness Lambda,rel
Limit slenderness Lambda.rel0

sway
4750
1.07
2073
30771.78
3210
0.37

0.20

non-sway
4750

0.57

2714
10754912
1717

0.20

0.20
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Bending and axial compression check
According to EN 19893-1-1 article 6.3.3 and formula (6.61),(6.62)

*Student version® *Student version® *Sivdent version?® *Student version? *Siudent version® *Student version® *Student v

Interaction method alternative method 1
Cross-section area A 1.5300e-02 m*2
Cross-section elastic modulus Wely 1.9110e-03 m"3
Cross-section elastic modulus Wel .z 1.9110e-03 m"3
Design compression force N.Ed o67.95 kM
Design bending moment (maximum) My, Ed -134 58 kMm
Design bending moment (maximum) Mz, Ed -200 80 kMm
Characteristic compression resistance N, RE 4207 50 kN
Characterstic moment resistance My, RK 525.52 KMm
Characterstic moment resistance Mz. Rk 525.52 kMm
Reduction facior Chiy 1.00

Reduction factor Chiz 1.00

Reduction factor ChilLT 1.00

Interaction factor Kyy 1.00

Interaction factor k.yz 0.64

Interaction factor k.zy 1.00

Interaction factor k.zz 0.64

Maximum moment My Ed is derived from beam B28 position 0.000 m.
Maximum moment Mz Ed is derived from beam B28 posifion 4. 730 m.

*Sudent version® *Student version® *Sivdent version? *Student versian® *Siodent varsion® *Siudent version?® *Studer

Critical Euler load M.cry 3077178 kI
Critical Euler load M.cr.z 107549142 kI
Elastic critical load M.cr.T 09275316 kI
Crosssection elastic modulus Wel,y 1.M110e03 m"3
Second moment of area ly 3. 8216204 m4
Second moment of area lz 3. 821604 m4
Torsional constant It 6.0431e-04 m4
Meihod for equivalent moment factor C,my,0 Table A2 Line 2 (General)

Design bending moment {maximum} My, Ed -134.58 kMNm
Maximum relative deflection deliaz 0.6 mm
Equivalent moment factor C,my.0 0.98

Method for equivalent moment factor C.mz.0 Table A2 Line 1 (Linear)

Ratio of end moments Psiz 072

Equivalent moment factor Cmz. 0 064

Factor muy 1.00

Factor mu,z 1.00

Factor epsilon,y 1.90

Factor a LT 0.00

Critical moment for uniform bending Mcr0 4172545 kMm
Relaiive slenderness Lambdarel0 0.1

Limit relative slendemess Lambda,rel 0 lim 0.32

Equivalent moment factor C.my 0.95

Equivalent moment factor C.mz 0.64

Equivalent moment factor C.mLT 1.00

Unity check (6.61) = 0.13 + 026+ 0.37 = 0.76 -
Unity check (6.62) = 0.13 + 026+ 0.37 = 0.76 -

The member satisfies the stability check.
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4.3  Dimenzioniranje pojasnice krovnog nosaca

Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u pojasnici krovnog nosaca (N)

Slika 35: Vrijednosti uzduzne sile
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Poprec¢na sila u pojasnici kovnog nosaca(Vz)

Slika 36: Vrijednosti poprecene sile

Moment savijanja upojasnici krovnog nosaca (My)

Slika 37: Vrijednosti momenta savijianja
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Prikaz iskoristivosti elementa

Slika 38: Vrijednosti iskoristivosti pojasa krovne resetke

Poprecni presjek elementa

Name C516
Type HEA3Z20A
Source description Profil Arbed / Structural shapes / Edition Octobre 1995
Item material S 275
Fabrication rolled
Flexural buckling y-y b
Flexural buckling z-z C
Lateral torsional buckling Default
Use 2D FEM analysis *
A
. =P !
L {‘lk 1
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9.4600e03

6.4733e03

1.6500e-04

I w [m®], t [m'] 1.0407e06
Wely, z [m?] 1.0900e03
Wply, z [m¥] 1.1958e03
d y, z [mm] 0
c YUCS, ZUCS [mm] 150
0.00

1. 7400e+00

- = 3. 209e+H15

Mplz +, - [Nm] 1.30e+05

2.5878e-03
4. 9600e-05
5.5900e-07
3.3100e-04
5.0417e-04

151

1.73942+00

3.20e+05
1.39e+05

Dimenzioniranje elementa je provedeno u softveru (modul Steel)

[Member B17 _[10.000 m |HEA320A [S 275 |GSN 11 [0.66 -

*Shidant version® *Student varsion® *Studant version® ¥Sfudant version? *
Gamma MO for resistance of cross-sections 1.00
Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net sectfions 1.25

*Shudent wersion® *Student version® *Siudent version®

Yield strength fy 2750 MFPa
Ulimate strength fu | 430.0 MPa
Fabrication Rolled

..=3ECTION CHECK::...
The critical check is on position 0.000 m

*Shidant version® *Siudent version? *Sivdent version? *£

M.Ed -22618 kM
iy, Ed -4.79 kM
Wz Ed 1934 kM
T.Ed 0.02 KNm
My, Ed 6799 KNm
Mz Ed 1209 KNm
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Classification for cross-section design
According to EM 1993-1-1 arficle 5.52
Classification of Internal Compression parts
According to EM 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio | 2812
Class 1 Limit 4322
Class 2 Limit 4977
Class 3 Limit B&.TT

== Internal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio 10.82
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 1312

=» Qutstand Flanges Class 3

=» Section classified as Class 3 for cross-section design
Compression check

According o EN 1993-1-1 article 6.2 4 and formula (6.9)

A 9. 4600e-03 m*2
Me,Rd 2601 .50 kM
Unity check | 0.09 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(5:14)

Wel y min 1.0900e-03 m"3
Mel.y.Rd 20075 kKNm
Unity check |0.23 -

Bending moment check for Mz

According to EN 1883-1-1 article 6.2.5 and formula (6.12),(6.14)

Welz min 33100604 |[nr3
Mel.z.Rd 91.03 kNm
Unity check | 0.13 -

Shear check for Vy

According o EN 1993-1-1 article 626 and formula (5.17)

Eta 1.20
Av 6.8800e-03 |m"2
Vply Rd 1092 35 kN
Unity check | 0.00 -
Shear check for Vz

According o EN 1993-1-1 article 6526 and formula (5.17)

Remove Watermark Now
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Eta 1.20
Av 3.5420e-03 |m"'2
VplzRd 562 37 kN
Unity check | 0.03 -

Torsion check

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

TautEd 04 MPa
Tau.Rd 158.8 MPa
Unity check 0.00 -

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

*Shudant varsion? *Siudant version? *Studant version

Fibre 3

Sigma M, Ed 239 MPa
Sigma My, Ed 62.0 MPa
Sigma Mz Ed 36.6 MPa
Sigma tot Bd 122.5 MPa
Unity check 0.45 -

Remove Watermark Now

The member satisfies the section check.

...=STABILITY CHECK::...
Classification for member buckling design
Decisive position for stability classific ation” 0.000 m
Classification of Internal Compression parts
According fo EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio (2812
Class 1 Limit 4322
Class 2 Limit 4977
Class 3 Limit B8.77

== Internal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio 10.82
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 13.12

== Qutstand Flanges Class 3
== Section classified as Class 3 for member buckling design
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Flexural Buckling check
According fo EM 1993-1-1 article 6.3.1.1 and formula (6.46)

*Chidant version? FSiudent version? FSiudent version? ¥Studant version? *Student version® *

Sway type Sway non-sway
System length L 5.000 10.000 m
Buckling factor k 1.00 1.00

Buckling length Lcr 5.000 10.000 m
Critical Euler load Mcr 13679.27 1028.02 kI
Slenderness Lambda 37.86 13510

Relative slenderness Lambda,rel 0.44 1.89

Limit slenderness Lambda,rel 0 0.20 0.20

Buckling curve b C

Imperfection Alpha 034 0.49

Reduction factor Chi 0.91 0.29

Buckling resistance Nb,Rd 2371.24 74623 kI

*Student version® *Student version® *Student version? *Siudent version? 5L

Cross-section area A 9 4600e-03 m*2
Buckling resistance Nb.Rd 74623 kM
Unity check 0.30 -

Torsional(-Flexural) Buckling check

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

MNote: For this I-section the Torsional(-Flexural) buckling resistance is higher than the resistance
for Flexural buckling. Therefore Torsiona l{-Flexural) buckingis not printed on the oufput.
Lateral Torsional Buckling check

According o EN 1993-1-1 article 6.3.2.1 & 6.3 2 2 and formula(6.54)

*Student version® *Student version® *Student version? *Siudent version? *Student versic

Method for LTB curve General case
Cross-section elastic modulus Wel,y 1.0900e-03 m*3
Elastic critical moment Mcr Q03 . &7 kMm

Relative slenderness Lambdarel LT 058
Limit slenderness Lambda,relLT.0 020

LTE curve a

Imperfection Alpha LT 021

Reduction factor ChilT 090

Design buckling resistance Mb, Rd 26044 kMm
Unity check 025 =

*Student version? *Student version® *Student version? *Siudent version? *Stud

LTE length L 10.000 m
Influence of load position no influence
Comection factor k 1.00

Comection factor kw 1.00

LTE moment factor C1 3.45

LTE moment factor C2 1.15

LTE moment factor C3 0.41

Shear center distance d.z 0 mm
Distance of load application z.g 0 mm
Mono-symmetry constant betay 0 mm
Mono-symmetry consiant z 0 mm
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Note: C parameters are determined according to ECCS 119 2006 / Galea 2002,

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

*Student version? *Student version® *Student version? *Student version? *Sfudent version® *Student version® *Student v

Interaction method alternative method 1
Cross-section area A 9 4600e-03 m"2
Cross-section elasfic modulus Wel,y 1.0900e-03 m"3
Cross-section elasic modulus Wel,z 3.3100e-04 m*3
Design compression fore M Ed 22618 KM
Design bending moment (maximum) My, Ed -6799 KMm
Design bending moment (maximum)} Mz Ed 12.00 KM
Characteristic compression resistance N, Rk 2601.50 kM
Characteristic moment resistance My RK 29975 KMm
Characteristic moment resistance Mz Rk 9103 KMm
Reduction factor Chiy 0e1

Reduction factor Chiz 029

Reduction factor ChiLT 090

Interaction factor kKyy 118

Interaction factor k.yz 1.02

Interaction factor k.zy 008

Interaction factor k. zz 0.85

Maximum moment My Ed is derived from beam B17 position 0.000 m.
Maximum moment Mz Ed is derived from beam B17 position 0.000 m.

*Ctudant version? *Studant version? *Studeant version? FStvdent versian? SS5ivdent varsion? | *Studant warsion? *Siuder

Critical Euler load M.cry 1367927 kKIN
Critical Euler load M.cr.z 1028.02 KN
Elastic critical load M.cr.T 2941 17 KN
Crosssection elasiic modulus Wel,y 1.0900e-03 m"3
Second moment of area |y 1.6500e-04 m*4
Second moment of area |2 4 9600e-05 m"4
Torsional constant It 5. 5900e-07 m"4
Method for equivalent moment factor C,my.0 Table A2 Line 2 (General)

Design bending moment (maximum) My Ed £7.99 KNm
Maximum relative deflection delitaz 22 mm
Equivalent moment factor C my.0 0.99

Method for eguivalent moment factor C.mz. 0 Table A2 Line 2 (General)

Design bending moment {maximum)} Mz Ed 12.09 kMNm
Maximum relative deflection deltay 1.0 mm
Equivalent moment factor C.mz.0 0.80

Factor muy 1.00

Factor mu.z 0.83

Factor epsilon,y 261

Factor aLT 1.00

Critical moment for uniform bending Mcr,0 261.00 kMNm
Relative slenderness Lambda,rel0 1.07

Limi relative slendemess Lambda.rel 0.lim 0.34

Equivalent moment factor C my 1.00

Equivalent moment factor C.mz 0.80

Equivalent moment facior C.mLT 1.17

S7


http://cbs.wondershare.com/go.php?pid=2996&m=db

Projekt konstrukcije Drustvenog centra Mejasi

Remove Watermark Now

Unity check (5.61) = 0.10 + 0.30+ 0.14=0.53 -
Unity check (6.62) = 0.30 + 0.25+ 0.11 = 0.66 -

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

*Chidant version? FSiurdent version? *Sfudant version® *Student version? -

Buckling field length a 10.000 m
Web unstiffened

Web height hw 279 mm
Web thickness t 8 mm
Material coefficient epsilon 0.9z

Shear correction factor Eta 1.20

FStudant version? *Siuvdent version? *Sfudant version® ¥
Web slenderness hw/t 24 87
Web slenderness limit 55 46

Mote: The web slenderness is such that Shear Buckling effects may be ignored
according to EN 1993-1-5 article 5.1(2).

The member satisfies the stability check.

4.4  Dimenzioniranje vertikalne ispune krovnog nosaca
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Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u vertikalnoj ispuni krovnog nosaca (N)

|
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Slika 39: Vrijednosti uzduzne sile

Poprecna sila u vertikalnoj ispuni krovnog nosaca (Vy)
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Slika 40: Vrijednosti poprecne sile
Moment savijanja u vertikalnoj ispuni krovnog nosa¢a (Mz)

Slika 41: Vrijednosti momenta savijanja
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Prikaz iskoristivosti elementa

|
| |'||
N

Slika 42: Prikaz iskoristivosti-elementa

Poprecni presjek elementa

CS28

HEAZ00A

Source description Profil Arbed / Structural shapes / Edition Octobre 1995
Item material 5275
Fabrication rolled
Flexural buckling y-y b
Flexural buckling z-z C
Lateral torsional buckling Default
Use 2D FEM analysis x

61


http://cbs.wondershare.com/go.php?pid=2996&m=db

Projekt konstrukcije Drustvenog centra Mejasi

4.4100e 03
3.1221e-03 1.1054e-03
2.9400e-05 1.0700e-05
5.4401e-08 1.2700e-07
3.1700e-04 1.0700e-04
3.4708e-04 1.6333e-04
0 0
100 93
0.00
1.1300e+00 1.1300e+00
B 9.56e+04 9.56e+04
Mplz +, - [Nm] 4.49e+04 4.49e+04

Dimenzioniranje elementa je provedeno u softveru (modul Steel)

[Member B103 _ [3.500 m |HEA200A |5 275 |GSN 4 [0.97 -

*Chudant varsion? *Siudent version? *Siudant version?® *Studant varsion? ¥

Gamma MO for resistance of cross-sections 1.00
Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net secfions 1.25

*Student version® *Student version® *Sivdent version®

Yield strength fy 2750 MPa
Ulimate strength fu = [ 430.0 MPa
Fabrication Rolled

..=3ECTION CHECK::...
The critical check is on position 0.000 m

*Shidant version® *Siudent version? *Sivdent version? *£

M.Ed -11769 kM
iy, Ed -23.45 kM
Wz Ed 0.00 kM
T.Ed 0.00 KNm
My, Ed 0.00 KNm
Mz Ed 1223 KNm

Remove Watermark Now
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Classification for cross-section design
According to EN 1993-1-1 arficle 552
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio | 24.36
Class 1 Limit 30.51
Class 2 Limit 3513
Class 3 Limit 38.83

== Infernal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio | 9.91
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 14.08

== Qutstand Flanges Class 3

=> Section classified as Class 3 for cross-section design
Compression check

According to EN 19893-1-1 article 62 4 and formula (6.9)

A, 4. 4100e-03 m"2
M, Rd 121275 kM
Unity check | 0.10 -

Eending moment check for Mz
According fo EN 1993-1-1 article 6.2.5 and formula (6.12),(6.14)

WelLzZmin 1.0700e-04 |m'3
Mel.z. Rd 2043 kNm
Unity check | 0.42 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (5.17)
Eta 1.20
Av 3.320%-03 |[m"2
Vply.Rd 528.50 kN
Unity check | 0.04 -

Torsion check
According to EN 1993-1-1 article 6 2.7 and formula (6.23)

TautEd 0.0 MPa
Tau,Rd 158.8 MPa
Unity check 0.00 -
Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1983-1-1 article 6.2.9.2 and formula (6.42)
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[ Normal stresses |
*Chudant version? ¥Siudent version? *Student version
Fibre 3
Sigma,N, Ed 267 MPa
Sigma My Ed 0.0 MPa
Sigma Mz Ed 1143 MPa
Sigma.tot Ed 141.0 MPa
Unity check 0 -

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

Classification for member buckling design
Decisive position for stability classification: 0.000 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio | 24.36
Class 1 Limit 30.51
Class 2 Limit 3813
Class 3 Limit 38.83

== |nternal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio [ 9.91
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 14.08

=x Qutstand Flanges Class 3
== Section classified as Class 3 for member buckling design

Flexural Buckling check
According fo EM 1993-1-1 article 6.3.1.1 and formula (6.46)

*Shidant version® *Student version? *Sivdent version? *Studeant varsion? *Student version®

Sway type SWay non-sway
System length L 3.500 3.500 m
Buckling factor k 1.00 0.76

Buckling length Lcr 3.500 2661 m
Critical Euler load Ncr 4974 28 3130.89 kM
Slenderness Lambda 42 87 54.03

Relative slenderness Lambda,rel 0.49 0.62

Limit slenderness Lambda.rel 0 0.20 0.20

Note: The slenderness or compression force is such that Flexural Buckling effects may be ignored
according to EN 1993-1-1 arficle 6.3.1 2(4).

Torsional(-Flexural) Buckling check
According o EN 1993-1-1 article 6.3.1.1 and formula (6.46)
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Torsional buckling length Lcr 3.500 m
Elastic critical load Mcr.T 270021 kI
Elastic critical load Mcr, TF 2700.21 KN
Relative slenderness Lambdarel T 067

Limit slenderness Lambda.rel 0 0.20

Buckling curve C

Imperfection Alpha 0.49

Reduction factor Chi 074
Crosssection area A 4. 4100e-03 m"2
Buckling resistance Nb,Rd a1 15 kKN
Unity check 0.13 -

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

*Student version? *Student version? *Siudent version?® *Student version?® *Siudent version® *Student version® *Student v

Interaction method alternative method 1
Cross-section area A 4. 4100e-03 m"2
Cross-section elasic modulus Wel z 1.0700e-04 m*3
Design compression force NEd 117.69 kM
Design bending moment {maximum) My, Ed 0.00 kMm
Design bending moment (maximum} Mz Ed 2453 kMm
Characterstic compression resistance N, Rk 121275 kM
Characterstic moment resistance Mz Rk 2043 kMm
Reduction facior Chiy 1.00

Reduction factor Chiz 074

Reduction factor ChiLT 1.00

Interaction factor k.yz 1.00

Interaction factor k.zz 1.00

Maximum moment My Ed is derived from beam B103 position 0.000 m.
Maximum moment Mz Ed s derived from beam B103 position 3.500 m.

FChudant version? FSiudent version? *Studant version? *Studant varsion? *Siudent version® *Student version? *Studer

Critical Euler load M.cry 4974 28 kM
Critical Euler load M.cr,z 313089 kM
Elastic critical load M.cr,T 270021 kM
Second moment of area |y 2.9400e-05 m*4
Second moment of area |z 1.0700e-05 m*4
Torsional constant It 1.2700e-07 m"4
Method for equivalent moment factor C.mz. 0 Table A2 Line 2 (General)

Design bending moment (maximum} Mz Ed 2453 kMm
Maximum relative deflecion deltay 1.1 M
Equivalent moment factor C.mz,0 0.97

Factor muy 1.00

Factor mu,z 1.00

Factor a LT 1.00

Critical moment for uniform bending Mcr,0 210.83 KMm
Relative slenderness Lambda,rel0 0.64

Equivalent moment factor C.mz 0.97

Unity check (6.61) = 0.10 +0.00+ 0.84=0.93 -
Unity check (6.62) = 0.13 + 0.00+ 0.84 = 0.97

The member satisfies the stability check.
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4.5  Dimenzioniranje kose grede krovne konstukcije

Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u kosoj gredi (N)

Slika 43: Vrijednosti uzduzne sile
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Poprecna sila u kosoj gredi(Vy)

Slika 44: Vrijednosti poprecne sile

Moment savijanja u kosoj gredi (My)

2

E

Slika 45: Vrijednosti momenta savijanja

Prikaz iskoristivosti elementa
67
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Slika 46: Prikaz iskoristivosti elementa

Popre¢ni presjek elementa

Name n W \ CS16
Type HEA3Z0A
Source description Profil Arbed / Structural shapes / Edition Octobre 1995
ltem material 5275
 Fabrication rolled
Flexural buckling y-y b
Flexural buckling z-z C
Lateral torsional buckling Default
Use 2D FEM analysis x
i
L _\"Ir_ 1]
L -"lk 1]
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9. 4600e-03
65473303 2.5878e-03
1.6500e-04 4.9600e-05
1.0407e-06 5.5900e-07
1.0900e-03 3.3100e-04
1.1958e-03 5.0417e-04
0 0
150 151
0.00
1.7400e+00 1.7394e+00
_ 3.29e+05 3.29e+05
Mplz +, - [Nm] 1.39e+05 1.39e+05

Dimenzioniranje elementa je provedeno u softveru (modul Steel)

[Member B353 [10.062 m |HEA320A [S 275 |GSN 11 [0.32 - |

*Chuidant version? FSiudent version? FSiudant version? *Studant version? ¥

Gamma MO for resistance of cross-sections 1.00
Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net secfions 1.25

*Studant version? FSiudant version? *Siudeant version? ¥

Yield strength fy 2750 MFa
Ulimate strength fu  [430.0 MPa
Fabrication Rolled

..=3ECTION CHECK::...
The critical check is on position 5.021 m

*Shidant version? FSiudent version? *Siudent version? *£

N.Ed -31.82 kM
Wy Ed 1031 kM
Vz Ed 217 kM
T.Ed -0.03 kKNm
My, Ed 3.83 KNm
Mz Ed 26.86 KNm
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Classification for cross-section design
According to EN 1993-1-1 arficle 5.52
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio | 2812
Class 1 Limit 30.91
Class 2 Limit 3813
Class 3 Limit 54.58

== Internal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio | 10.82
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 1463

=» Quistand Flanges Class 3

==» Section classified as Class 3 for cross-section design
Compression check

According o EN 1993-1-1 article 6.2 4 and formula (6.9)

A 9.4600e-03 m"2
M, Rd 2601 .50 kM
Unity check | 0.01 -

Bending moment check for My
According o EN 1993-1-1 article 6.2 5 and formula (6.12),(6.14)

Wel, ymin 1.0900e-03 |[m*3
Mely.Rd 29073 kNm
Unity check | 0.01 -

Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.14)

Wel,.z min 3.3100e-04 m"3
Mel.z Rd 91.03 kMm
Unity check 0.30 -
Shear check for Vy

According o EN 1993-1-1 article 626 and formula (5.17)

Eta 1.20

Av 6.8500e-03 m2

Vply Rd 108235 kI

Unity check 0.01 -
Shear check forvz

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

Eta 1.20

Av 3.5420e-03  |m2
VplzRd 562.37 kN
Unity check | 0.00 -

Remove Watermark Now
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Eia 1.20
Av 3.5420e-03 |m"2
VplzRd 562 37 KN
Unily check | 0.00 -

Torsion check
According fo EN 1993-1-1 article 62.7 and formula (6.23)

TautEd 06 MPa
TauRd 156.8 MPa
Unity check | 0.00 -
Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.
Combined bending, axial force and shear force check
According fo EN 1983-1-1 article 6.2.9.2 and formula (6.42)

*Student version? FStudent version® *Sfudent vers:

Fibre 13

Sigma N, Ed 3.4 MPa
Sigma,My.Ed 3.5 MPa
Sigma Mz Ed 81.2 MPa
Sigma tot Ed 881 MPa
Unity check 032 |-

The member satisfies the section check.

..=STABILITY CHECK:....

Classification for member buckling design
Decisive position for stability classific ation” 0.000 m
Classification of Internal Compression parts
According o EN 1993-1-1 Table 5.2 Shegt 1

Maximum width-to-thickness ratio 2812
Class 1 Limit 54.06
Class 2 Limit 73.76
Class 3 Limit 8260

== Internal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio 10.82
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 14.25

== Quftstand Flanges Class 3
== Section classified as Class 3 for member bucking design

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.45)
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*Student version® *Student version? *Student version® *Sfudent version? *Student version®

Sway type sway non-sway
System length L 10.062 503 m
Buckling factor K 1.00 1.00

Buckling length Lecr 10.062 503 m
Critical Euler load Mcr 337760 406131 kM
Slenderness Lambda 7619 659 .48

Relative slenderness Lambda, rel 0.85 0.80

Limit slenderness Lambda.rel 0 0.20 0.20

Note: The slenderness or compression force is such that Flexural Buckiing effects may be ignored
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 (6.45)

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1 &6.32 2 and formula (6.54)

*Chidant version? FSiudent version? *Siudent version® *Studant version? *Siudent versic

Method for LTB curve General case
Crosssection elastc modulus Wel,y 1.0000e-03 m"3
Elastic critical moment Mcr 1718.94 KMm
Relative slenderness Lambda.rellLT 042

Limit slenderness Lambda.relLT.0 020

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

*Student version? *Student version® *Siudent version® *Student version? *Siud

LTBE length L 5.031 m
Influence of load position no influence
Comection factor K 1.00

Comection factor kw 1.00

LTE moment factor C1 236

LTE moment factor C2 0.60

LTE moment factor C3 1.00

Shear center distance d,z 0 mm
Distance of load application Zg 0 mm
Mono-symmetry constant betay |0 mm
Mono-symmelry constant ] 0 mm
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Note: C parameters are determined according to ECCS 119 2006 / Galea 2002

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

*Shudent version? *Siudent version? *Student version?® *Student version? *Student version® *Student version® *Student v

Interaction method alternative method 1
Cross-section area A 9 4600e-03 m'2
Cross-section elastc modulus Wel,y 1.0900e-03 m*3
Cross-section elastc modulus Wel z 3.3100e-04 m*3
Design compression force N Ed 31.82 kI
Design bending moment (maximumj My, Bd -10.39 kMm
Design bending moment (maximum) Mz Ed 2686 kM
Characteristic compression resistance N Rk 2601.50 kI
Characteristic moment resistance My, Rk 20075 kMm
Characteristic moment resistance Mz Rk 9103 kMm
Reduction factor Chiy 1.00

Reduction factor Chiz 1.00

Reduction factor ChiLT 1.00

Inferaction factor Kyy 1M

Interaction factor kyz 060

Interaction factor k.zy 1M1

Interaction factor k.zz 060

Maximum moment My,Ed is derived from beam B353 position 0.000 m.
Maximum moment Mz Ed is derived from beam B353 position 5031 m.

FShudent version® *Student version® *Siudent version® *Student version? *Student version® *Student version® *Studer.

Critical Euler load N.cry 3377 60 kI
Crtical Euler load N.cr,z 4061.31 kI
Elastic critical load M.crT o746.83 kI
Cross-section elastic. modulus Wel,y 1.0900e-03 m"3
Second moment of area ly 1.6500e-04 m*4
Second moment of area Iz 4. 09600e-05 m4
Torsional constant It 5. 5000e-07 m4
Method for eqguivalent moment factor C,my,0 Table A2 Line 2 (General)

Design bending moment {maximum) My, Ed -10.39 kMNm
Maximum relative deflection deliaz 13 mm
Equivalent moment factor C.my.0 0.99

Method for eqguivalent moment factor C.mz. 0 Table A2 Line 1 (Linear)

Ratio of end moments Psi.z 093

Equivalent moment factor C.mz.0 0.59

Factor muy 1.00

Factor mu,z 1.00

Factor epsilon,y 2.83

Factor a LT 1.00

Critical moment for uniform bending Mcr0 72764 kMm
Relaiive slenderness Lambdarel0 0.64

Limit relative slendemess Lambda,rel 0 lim 0.31

Equivalent moment factor C.my 1.00

Equivalent moment facior C.mz 0.59

Equivalent moment facior C.mLT 1.00
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Unity check (6.61) = 0.01 +0.03+0.18=0.22-
Unity check (6.62) = 0.01 +0.03+0.18=0.22 -

Shear Buckling check
Acconding o EN 1993-1-5 article 5 & 7.1 andfomula (5.10) & (7.1}

[ Shear Buckling parameters |
*otudant version? FSiudent version? FSudent version? *Siudent version? -
Buckling field length a 10.062 m
Web unstiffened
Web height hw 279 mm
Web thickness t 8 mm
Material coefficient epsilon 0.9z
Shear correclion factor Eta 1.20

*Shudant varsion? *Siudent version? *Siudeant version® ¥
Web slenderness hw/t 34 867
Web slenderness limit 55 46

Mote: The web slenderness is such that Shear Buckling effects may be ignored
according to EN 1993-1-5 article 5.1(2).

The member satisfies the stability check.
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4.6  Dimenzoniranje dijagonale krovnog nosaca

Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u dijagonali (N)

Slika 47: Vrijednosti uzduzne sile
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Poprecna sila u dijagonali (Vy)

Slika 48: Vrijednosti poprecne sile
Prikaz iskoristivosti elementa

Slika 49: Prikaz iskoristivosti dijagonale krovne resetke

Poprecni presjek elementa
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C332

HEA180A

Source description Profil Arbed / Structural shapes / Edition Octobre 1995

Item material S 275

Fabrication rolled

Flexural buckling y-y b

Flexural buckling z-z c

Lateral torsional buckling Default

Use 2D FEM analysis x

z

3.6200e03 _—

2 6006e-03 8.9500e-04

[ 19700e05|-~ | | ~7.3000e-06

I w [mf], t [m*] 4636508 §.3300e-08

Wely, z [m’] C | 2:3800e04| , 8.1100e-05

Wply, z [m] 2 5833e04 1.2375e-04

d y, z [mm] y o 0 0

€ YUCS, ZUCS [mm] ag 83
K 0.00

A L, D [m*/m] 1.0200e+00 1.0181e+00

o= 7 11e+4 7.11e+04

Mplz +, - [Nm] 3. 40e+04 3.40e+04

Dimenzioniranje elementa je provedeno u softveru (modul Steel)
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[Member B254 [6.10am |HEA180A [S 275 |GSN 4 [0.98 - |

*Shidant varsion® *Siudant version? *Siudent version? *Sudent version® *
Gamma MO for resistance of cross-sections 1.00
Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net sections 1.25

*Shdant version? *Siudlant version® *Student varsion? *

Yield strength fy 275.0 MPa
Ulimate strength fu  [430.0 MPa
Fabrication Folled

..=SECTION CHECK::...
The critical check is on position 0.000 m

*Studant version® *Student version® *Student version? £

N.Ed 27773 kM
Wy Ed 092 kM
VzEd 0.00 kM
T.Ed 0.00 kMm
My, Ed 0.00 kMm
Mz Ed 0.84 kKNm

Classification for cross-section design
According fo EM 1993-1-1 arficle 552
Classification of Internal Compression parts
According fo EM 1993-1-1 Table 5.2 Shegt 1

Maximum width-to-thickness ratio 24.40
Class 1 Limit 30.51
Class 2 Limit 3513
Class 3 Limit 35883

== Infernal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio | 9.67
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 1284

=> Qutstand Flanges Class 3

== Section classified as Class 3 for cross-section design
Compression check

According to EN 1993-1-1 article 62.4 and formula (6.9)

A 3.6500e-03 m"2
Me, Rd 1003.75 kM
Unity check | 0.28 -
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Bending moment check for Mz
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.14)

Wel.Zzmin 8.1100e-05 m*3

Mel.z Rd 22.30 kMm

Unity check 0.04 -

Shear check for Vy
According to EN 1993-1-1 article 6.2 6 and formula (6.17)
Eta 1.20

Av 2 8000e-03 m*2

Vply Rd 444 56 ki

Unity check 0.00 -

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

TautkEd 0.3 MPa
Tau,Rd 158.8 MPa
Unity check | 0.00 -
Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion i5 considered as
insignificant and is ignored in the combined checks.

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

[ Normal stresses |
Fotudant varsion® FSiudent version? *Sudent vers
Fibre 3
Sigma N, Ed 761 MPa
Sigma My Ed 0.0 MPa
SigmaMz Ed 104 MPa
Sigma.tot Ed 86.5 MPa
Unity check 0. -

The member satisfies the section check.

. oSTABILITY CHECK::...

Classification for member buckling design
Decisive position for stability classification: 0.000 m
Classification of Internal Compression parts
According o EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio | 24.40
Class 1 Limit 30.51
Class 2 Limit 3513
Class 3 Limit 38.83

== Internal Compression parts Class 1
Classification of Outstand Flanges
According fo EM 1993-1-1 Table 5.2 Sheet 2
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Maximum width-to-thickness ratio | 9.67
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 1284

=> Outstand Flanges Class 3

== Section classified as Class 3 for member buckling design

Flexural Buckling check

According fo EM 1993-1-1 article 6.3.1.1 and formula (6.46)

*Chidant version? FSiudent version? FSiudent version? *Studant version? *Sudent version®

Sway type sway
System length L 5.103
Buckling factor k 1.00
Buckling length Lcr 6.103
Critical Euler load Mcr 1096.12
Slenderness Lambda 83.08
Relative slenderness Lambda.rel 0.96
Limit slenderness Lambda,rel 0 0.20
Buckling curve b
Imperfection Alpha 0.34
Reduction factor Chi 0.62
Buckling resistance Nb.Rd 62688

non-sway
6.103
1.00
6.103
40618
13647
1.57
0.20

c

0.49
028
208339

m

m
kM

KM

*Shidant version® *Siudent version? *Sivdent version® *Studant varsion? *Sh

Crosssection area A 3.6500e-03
Buckling resistance Nb,Rd 293.39
Unity check 0.95

m"2
kKM

Torsional(-Flexural) Buckling check
According fo EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Note: For this I-section the Torsional(-Flexural) buckling resistance is higher than the resistance
for Flexural buckling. Therefore Torsional{-Flexural) buckingis not printed on the oufput.

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

*Student version® *Student version? *Student version?® *Student version? *Siudent version® *Student version® *Student v

Remove Watermark Now

Interaction method
Cross-section area A

Design compression force N Ed

Cross-section elastic modulus Wel z

Design bending moment (maximum) My, Ed
Design bending moment (maximum) Mz Ed
Characteristic compression resistance N, Rk
Characteristic moment resistance MZ Rk
Reduction facior Chiy

Reduction factor Chiz

Reduction factor ChilT

Interaction factor kyz

Interaction factor k,zz

alternative method 1

3.6500e-03
8.1100e-05
27773
0.00

103
1003275
2230

062

029

1.00

1.52

068

m"2
m"3
kKM
KMm
KMNm
kKM
KMNm
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Maximum moment My Ed is derived from beam B254 position 0.000 m.
Maximum moment Mz Ed is derived from beam B254 position 6103 m.

*Chudant version? *Siudant version? *Student version? *Siudent version? ¥Student version? *Student version? FSiuder

Critical Euler load M.cry 1096.12 kI
Critical Euler load M.cr.z 406.15 kI
Elastic critical load N.cr.T 1258 28 kI
Second moment of area |y 1.9700e-05 m"4
Second moment of area |z 7. 3000e-06 m"4
Torsional constant It 8. 3300e-08 m"4
Method for eguivalent moment factor C.mz, 0 Table A2 Line 2 (General)

Design bending moment (maximum) Mz Ed 1.03 KMNm
Maximum relative deflection deltay 0.8 mm
Equivalent moment factor C.mz.0 0.54

Factor muy 0.89

Factor mu.z 0.40

Factor aLT 1.00

Critical moment for uniform bending Mcr0 51.49 kMm
Relaiive slenderness Lambdarel0 1.03

Equivalent moment facior C.mz 0.54

Unity check (6.61) = 0.44 +0.00+ 0.07 =0.51 -
Unity check (6.62) = 0.95 + 0.00+ 0.03=0.95 -

The member satisfies the stability check.
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4.7 Dimenzioniranje krovne podroZnice

Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomoc¢u modula Steel.

Uzduzna sila u krovnoj podroznici (N)

Slika 50: Vrijednosti uzduzne sile
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Prikaz iskoristivosti elementa

Slika 51:  Prikaz iskoristivosti krovne podroznice

Poprecni presjek elementa

Name C525
Type U180
Source description Stahl im Hochbau / 14 Auflage Band |/ Tei 1
Eem material S 275
Fabrication rolled
Flexural buckling y-y C
Flexural buckling z-z c
Lateral torsional buckling Default
Use 2D FEM analysis x
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2.8000e-03
1.4920e-03 1.4353e-03
1.3500e-05 1.1400e-06
6.4377e-00 9.5500e-08
1.5000e-04 2.2400e-05
1.82256-04 4.3056e-05
42 0
19 90
0.00
6.1000e-01 6.0268e-01
- 4.93e+04 4.93e+04
Mplz +, - [Nm] 1.18e+04 1.18e+04

Dimenzioniranje elementa je provedeno u softveru (modul Steel)

[Member B820 [5.000m [U180 S 275 |[GSN10 [0.91 - |

*Shidant version® *Siudent version? *Sivdeant version® *Student varsion? *

Gamma MO for resistance of cross-sections 1.00
Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net secfions 1.23

*Shidant varsion? *Siudant version? *Student version® ¥

Yield strength fy

Fabrication

2750

Uliimate strength fu' | 4300

Rolled

MPa
MPa

..=-3ECTION CHECK::...
The critical check is on position 2.500 m

*Sudent version® *Siudent version® *Siudent version? *£

N.Ed -71.99 kM
Vy.Ed 0.1 kM
Wz Ed 0.00 kM
T.Ed 0.00 kKNm
My, Ed 0.9 kNm
Mz Ed o.M KNm
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Classification for cross-section design

According to EN 1993-1-1 arficle 5.52
Classification of Internal Compression parts

According o EN 1993-1-1 Table 5.2 Sheet 1

Class 1 Limit
Class 2 Limit
Class 3 Limit

Maximum width-to-thickness ratio

17.00
30.91
3813
43.22

== Internal Compression parts Class 1

Classification of Outstand Flanges
According o EN 1993-1-1 Table 5.2 Sheet 2

Class 1 Limit
Class 2 Limit
Class 3 Limit

Maximum width-to-thickness ratio

4.64
8.32
0.24
12.74

==» Quistand Flanges Class 1

== Section classified as Class 1 for cross-section design

Compression check

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

A 2.8000e-03 m"2
Mc.Rd T70.00 kI
Unity check 0.09 -

Bending moment check for My

According fo EN 1993-1=1 article 6.2.5 and formula (6.12),(6.13)

Wply 16225604 |m'3
Mply.Rd 50.12 kNm
Unity check | 0.02 -

Bending moment check for Mz

According to EN 1983-1-1 article 6.2.5 and formula (6.12),(6.13)

Wpl.z 4305605 |m'3
Mpl.z. Rd 11.84 kNm
Unity check | 0.00 -
Shear check for Vy

According fo EN 1993-1-1 article 626 and formula (6.17)

Eta 120
AV 1.5400e-03 |m"2
VplyRd 244 51 kN
Unity check | 0.00 -

Torsion check

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

TautEd 00 MPa
Tau,Rd 158.8 MPa
Unity check 0.00 -

Remove Watermark Now

Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as

insignificant and is ignored in the combined checks.
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Combined bending, axial force and shear force check
According o EN 19893-1-1 article 621 and formula (6.2)

NpIRd 770.00 KN
MpLyRd |50.12  [kNm
Mplz.Rd | 11.84  |KNm
Unity check (6.2) = 0.09 +0.02 +0.00=0.11 -

Note: Mo specific interaction formulae according to EN 1993-1-1 arficle 6.2.9.1 apply.

Therefore the plastic linear summation according to EM 1893-1-1 article 6.2 1(7) is verified.

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

The member satisfies the section check.

..=STABILITY CHECK::...

Classification for member buckling design

Decisive position for stabiity classification: 0.000 m

Classification of Internal Compression parts

According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio | 17.00
Class 1 Limit 30.91
Class 2 Limit 3913
Class 3 Limit 38.83

== Internal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio. | 464
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 1290

=» Qufistand Flanges Class 1
== Section classified as Class 1 for member bucking design

Flexural Buckling check
According fo EN 1993-1-1 article 6.3.1.1 and formula (5.46)

*Sudant version? *Siuvdent version? *S{udent version? *Student varsion? *Sfudent version®

Sway type SWay non-sway
System length L 5000 5.000 m
Buckling factor k 1.00 1.00

Buckling length Lcr 5.000 5000 m
Crtical Euler load Mcr 1119.21 04 51 kM
Slenderness Lambda 720 247 80

Relative slenderness Lambda,rel 0.83 285

Limi slenderness Lambda,rel,0 0.20 0.20

Buckling curve c [

Imperfection Alpha 0.49 0.49

Reduction factor Chi 0.64 010

Buckling resistance Nb.Rd 40563 80.22 kM

Waming: Slenderness 247 80 is larger than the limit value of 200 00.
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*Shudant varsion? *Siudent version? *Studeant version? *Studant varsion? ¥Sh

Cross-section area A 2.8000e-03 m*2
Buckling resistance Nb,Rd 80.22 KM
Unity check 0.90 -

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

Torsional buckling length Ler 5.000 m
Elastic critical load Mcr.T 1175.57 kI
Elastic critical load Mcr,TF 94 51 kKM
Relaiive slenderness Lambdarel T 285

Limit slenderness Lambda.rel 0 0.20

Buckling curve C

Imperfection Alpha 0.49

Reduction factor Chi 0.10
Crosssection area A 2.8000e-03 m"2
Buckling resistance Nb,Rd 8022 kM
Unity check 0.90 -

Lateral Torsional Buckling check
According o EN 1993-1-1 article 6.3.21 &6.32 2 and formula (6.54)

*Shudent version? *Siuvdent version® *Student version® *Student versian® *Student version®*

Method for LTB curve General case
Cross-section plastc modulus Wply 1.8225e-04 m"3
Elastic critical moment Mcr 31.46 kM
Relative slenderness Lambdarel LT 1.26

Relative slenderness Lambda,rel, T 0.06

Relative slenderness Lambda,rel EXTRA 1.33

Limit slenderness Lambda.relLTO 0.20

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

Note: Lambda,rel EXTRA is determined according to "Design rule for lateral torsional buckling
of channel sections, 2007".

*Chudant varsion? *Siudent version? *Sfudant version? *Studant varsion? ¥Siud

LTB length L 5.000 m
Influence of load position no influence
Comrection factor k 1.00

Comection factor kw 1.00

LTE moment factor C1 1.13

LTE moment factor C2 0.45

LTE moment factor C3 0.53

Shear center distance d,z 0 mm
Distance of load applicaton z.q 0 T
Mono-symmetry constant betay 0 mm
Mono-symmelry constant 2 0 mm
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Note: C parameters are determined according to ECCS 119 2006 / Galea 2002,

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

*Student version® *Student version® *Student version? *Student version? *Student version® *Student version® *Student v

Interaction method alternative method 1
Crosssection area A 2.8000e-03 m'2
Crosssection plastc modulus Wpl,y 1.8225e-04 m*3
Crosssection plasic modulus Wpl.z 4.3056e-05 m*3
Design compression force N Ed 7199 Kk
Design bending moment (maximum) My Bd 0.91 kMm
Design bending moment {maximum)} Mz Ed 003 KMNm
Characteristic compression resistance N, Rk 770.00 kI
Characteristc moment resistance My, Rk 5012 KMNm
Characterstic moment resisiance Mz Rk 11.84 kMm
Reduction factor Chiy 0.64

Reduction factor Chiz 010

Reduction factor ChilT 1.00

Interaction factor kyy 267

Interaction factor kK.yz 1.35

Interaction factor kK.zy 0.71

Interaction factor kK.zz 052

Maximum moment My Ed is derived from beam B820 position 2500 m.
Maximum moment Mz Ed is derived from beam B820 position 5000 m.

*Shdamt wersion? *Siudlant version® *Siudent version? *Siudent wersion? FStudent version? FSiudant version? *Student ver

Critical Euler load M.cry 1110.21 ki
Crtical Euler load MNcr.z a4 51 ki
Elastic critical load MN.cr.T 117557 ki
Cross-section plastic modulus Wpl,y 1.8225e04 m*3
Cmss-section elastic modulus Wel,y 1.5000e-04 m"3
Cmosssection plasic modulus Wpl.z 4. 3056e-05 m*3
Cross-section elasic modulus Wel,z 2. 2400e-05 m"3
Second moment of area |y 1.3500e-05 m*4
Second moment of area |z 1.1400e-06 m*4
Torsional constant It 9 5500e-08 m4
Method for equivalent moment factor C my.0 Table A2 Line 4 (Line load)
Equivalent moment factor C.my.0 1.00

Method for equivalent moment factor C, mz 0 Table A2 Line 1 (Linear)

Ratio of end moments Psi,z -0.49

Equivalent moment factor C.mz. 0 046

Factor muy 0.98

Factor mu.z 0.25

Factor epsilon,y 024

Factor a LT 0.99

Critical moment for uniform bending Mcr0 2792 krm
Relative slenderness Lambda,rel0 1.34

Limit relative slendemess Lambda,rel 0 lim Q15

Equivalent moment factor C.my 1.00

Equivalent moment factor C,mz 0.46

Equivalent moment factor CmLT 210

Factor b,LT 0.00

Factor c LT 0.00

Factor d.LT 0.00

88


http://cbs.wondershare.com/go.php?pid=2996&m=db

Projekt konstrukcije Drustvenog centra Mejasi
Remove Watermark Now

Factor e LT 0.00
Factor wy 1.21
Factor wz 1.50
Factor n.pl 0.09
Maximum relative slenderness Lambda,rel,max 285
Factor Cyy 0.82
Factor Cyz 0.94
Factor Czy 0.44
Factor C.zz 0.98

Unity check (6.61) = 0.15 + 0.05+ 0.00 =0.20 -
Unity check (6.62) = 0.90 +0.01+ 0.00 =0.01 -
The member satisfies the stability check.
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4.8 Dimenzioniranje krovne horizontalne grede

Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u krovnoj horizontalnoj gredi (N)

Slika 52: Vrijednosti uzduzne sile
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Poprec¢na sila u pojasnici kovnog nosaca(Vz)

Slika 53: Vrijednosti poprecne sile

Moment savijanja u pojasnici krovnog nosaca (My)

Slika 54: Vrijdnosti momenta savijanja
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Prikaz iskoristivosti elementa

Slika 55: Prikaz iskoristivosti-elementa

Poprecni presjek elementa

CS5

HEAZ40A

Source description Profil Arbed / Structural shapes / Edition Octobre 1995
‘Item material S 275
Fabrication rolled
Flexural buckling y-y b
Flexural buckling z-z c
Lateral torsional buckling Default
Use 2D FEM analysis x
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6.0400e-03
4. 211903 1.5693e-03
5.8400e05 2.0800e-05
2396307 2.3000e-07
5.2100e-04 1.7300e-04
5.7083e-04 2.6250e-04
0 0
120 112
0.00
1.3600e+00 1.3588e+00
' - 1.57e+05 1.57e+05
Mplz +, - [Nm] 7.27e+04 7.27e+04

Dimenzioniranje elementa je provedeno u softveru (modul Steel)

[Member B257 [8.000 m |HEA240A |5 275 |GSN S (042 - |

*Shidant varsion? FStudant version® *Studant version? *Student version? ¥
Gamma MO for resistance of cross-sections 1.00
Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net sections 1.25

*Student version® *Sivdent version® *Student version? ¥

Yield strength fy

Fabrication

275.0

Ulimate strength fu (4300

Rolled

MPa
MPa

..=3ECTION CHECK::...

The critical check is on position 0.000 m

*Shdant version? *Siudant version® *Student varsion? ¥

M.Ed -12342 kM
Wy Ed 0.19 kM
WZ Ed 8.35 kM
T.Ed 0.00 kKNm
My, Ed -28.00 KMm
Mz Ed -0.70 KNm
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Classification for cross-section design
According to EM 1993-1-1 arficle 5.52
Classification of Internal Compression parts
According o EM 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio | 25.23
Class 1 Limit 4444
Class 2 Limit 51.18
Class 3 Limit 68.63

=> Infernal Compression parts Class 1
Classification of Outstand Flanges
According to EN 1983-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio 10.64
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 1279

== Qutstand Flanges Class 3
== Section classified as Class 3 for cross-section design

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

A 6.0400e-03 m"2
M, Rd 1661.00 KN
Unity check [007 -

Bending moment check for My
According o EN 1993-1-1 ariic ke 6.2.5 and formula (6.12),(6.14)

Wel ymin 5.2100e-04 m"3
Mely.Rd 143.28 KMm
Unity check |0.20 -

Bending moment check for Mz

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

Wel .z min 1.7300e-04 m"3

Mel.z Rd 47 58 kMm

Unity check 0.0 -

Shear check for Vy
According to EN 1993-1-1 article 6.2 6 and formula (6.17)
Eta 1.20

Av 4 4987e-03 m*2

Vply Rd 714.27 kM

Unity check 0.00 =

Shear check for vz

According o EM 1993-1-1 article 626 and formula (6.17)

Eta 1.20
Av 2.1565¢-03 |[m"2
vplzRd 342 30 KN
Unity check | 0.02 -
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Torsion check
According to EN 1993-1-1 article 6 2.7 and formula (6.23)

TautEd 0.0 MPa
TauRd 158.8 MPa
Unity check | 0.00 -
Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.
Combined bending, axial force and shear force check
According to EN 1983-1-1 article 6.2.9.2 and formula (6.42)

*Shudent version? *Siudent version? *Studant vers

Fibre 1

Sigma.M, Ed 204 MPa
Sigma.My.Ed 537 MPa
Sigma.Mz Ed 41 MPa
SigmatotEd 782 MPa
Unity check 0.258 -

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

Classification for member buckling design
Decisive position for stability classification: 0.000 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio. [ 2523
Class 1 Limit 4444
Class 2 Limit 91.18
Class 3 Limit 5863

== Internal Compression parts Class 1
Classification of Outstand Flanges
According to EM 1993-1-1 Table 5.2 Sheet 2

Maximum width-to-thickness ratio 10.64
Class 1 Limit 8.32
Class 2 Limit 924
Class 3 Limit 1279

== Qutstand Flanges Class 3
=» Section classified as Class 3 for member buckiing design

Flexural Buckling check
According o EM 1993-1-1 article 6.3.1.1 and formula (6.45)
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*Shidant version® *Student version? *Sivdent version? *Studeant varsion? *Student version®

Sway type

System length L

Buckling factor k

Buckling length Lcr

Critical Euler load Mcr
Slenderness Lambda

Relative slenderness Lambda,rel
Limit slenderness Lambda.rel 0
Buckling curve

Imperfection Alpha

Reduction factor Chi

Buckling resistance Nb,Rd

sway
8.000
1.36
10.566
102526
110.50
1.27
0.20

b

0.34
0.44
7318

non-sway
&.000
0.71
5654
134842
96.35
1.11
0.20

c

0.49
0.48
79566

kM

FShudant version® FStudent version? *Sivdent version? *Studant varsion? ¥Sh

Cross-section area A 6.0400e-03 m*2
Buckling resistance Nb,Rd 73118 kKM
Unity check 0.7 -

Torsional(-Flexural) Buckling check

According o EM 1993-1-1 article 6.3.1.1 and formula (6.46)

Torsional buckling length Lcr
Elastic critical load Mcr.T
Elastic_critical load MNcr, TF
Relative slenderness LambdarelT
Limit slenderness Lambda,rel0
Buckling curve

Imperfection Alpha

Reduction factor Chi
Crosssection area A

Buckling resistance Nb,Rd
Unity check

&.000 m
2008.595 KN
1025.26 KM
127

0.20

C

0.49

0.40

6.0400e-03 m"2
66521 KN
0.19 -

Lateral Torsional Buckling check

According fo EN 1993-1-1 article 6.3.2.1 & 6.322 and formula (6.54)

*Student version? *Siudent version? *Student version?® *Student version? FSiudent versic

Remove Watermark Now

Method for LTE curve General case
Cross-section elastic modulus Wel,y 5.2100e-04 mt3
Elastic critical moment Mer 393.06 KMm
Relative slenderness Lambda,rel LT 060

Limit slenderness Lambda,rel LT .0 020

LTE curve a

Imperfection Alpha, LT 021

Reduction factor ChilT 0.89

Design buckling resistance Mb,Rd 12731 KMm
Unity check 022 -
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*Shydant version? *Siudent version?® *Student version? *Siudent version? *Stud

LTE length L 8.000 m
Influence of load position no influence
Cormrection factor k 1.00

Cormrection factor kw 1.00

LTE moment factor C1 205

LTE moment factor C2 0.18

LTE moment factor C3 1.00

Shear center distance d.z 0 mm
Distance of load applicaton 29 0 mm
Mono-symmetry constant betay 0 mm
Mono-symmetry consiant Z| 0 mm

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

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

*Student version? *Siudent version® *Siudent version?® *Student version?® *Siudent version® *Student version® *Student v

Interaction method alternative method 1
Cross-section area A 6.0400e-03 m2
Cross-section elasfic modulus Wely 5.2100e-04 m"3
Cross-section elastc modulus Wel 2 1.7300e-04 mt3
Design compression force N.Ed 123.42 kM
Design bending moment (maximum) My, Ed -28.00 Km
Design bending moment (maximum) Mz Ed 0.81 kMM
Characterstic compression resistance N, RE 1661.00 kI
Characternstic moment resistance My, RK 143.28 KMm
Characterstic moment resistance Mz Rk AT 58 kMm
Reduction factor Chiy 0.44

Reduction factor Chiz 0.40

Reduction factor ChiLT 0.59

Interaction factor kyy 1.01

Imteraction factor kyz 058

Interaction factor kzv 104

Interaction factor k.zz 0.59

Maximum moment My, Ed is derived from beam B297 position 0.000 m.
Maximum moment Mz.Ed is derived from beam B297 position 8000 m.
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*Chidant version? FSiudent version? *Siudant version® *Studant version? *Siudent version? *Student version? *Siuder

Critical Euler load N.cry 102526 kI
Critical Euler load M.cr.z 1348 42 b
Elastic critical load M.cr.T 2008 .55 kI
Crosssection elastc modulus Wel,y 5.2100e-04 m*3
Second moment of area |y 5. 8400e-05 md
Second moment of area 1z 2 0800e-05 md
Torsional constant It 2.3000e-07 md
Method for equivalent moment factor C.my.0 Table A2 Line 2 (General)

Design bending moment (maximum?} My, Ed 2800 kMm
Maximum relative deflection delitaz 22 mm
Equivalent moment factor C.my.0 0.90

Method for equivalent moment factor C.mz, 0 Table A2 Line 1 (Linear)

Ratio of end moments Psi,z 087

Equivalent moment factor C.mz. 0 057

Factor muy 0.93

Factor mu.z 0.65

Factor epsilony 263

Factor a LT 1.00

Critical moment for uniform bending Mcr.0 13319 KMm
Relative slenderness Lambda rel0 1.04

Limi relative slendemess Lambda.rel 0.lim 0.33

Equivalent moment factor C.my 0.96

Equivalent moment factor C mz 0.57

Equivalent moment factor C.mLT 1.00

Unity check (5.61) = 0.17 +0.22+0.01/=0.40 -
Unity check (5.62) = 0.19 + 023+ 0.01 = 0.42 -

Shear Buckling check

According o EN 1993-1-5 article 5 & 7.1 and fommula (5.10) & (7.1)

*Shdfant version? *Siudlant wersion® *Student version? *Siudent version? -

Buckling field length a 8.000 m
Web unstifiened

Web height hw 206 mm
Web thickness t Fi mm
Material coefficient epsilon 0.9z

Shear correction factor Eta 1.20

*Student version® *Student version® *Student version®
Web slenderness hw't 31.69
Web slenderness limit 8546

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

according to EN 1993-1-5 article 5.1(2).
The member satisfies the stability check.
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4.9 Dimenziniranje bo¢ne podroZnice

Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u bo¢noj podroznici (N)

Slika 56: Vrijednosti uzduzne sile
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Poprec¢na sila bo¢noj podroznici(Vz)

Slika 57: Vrijednosti poprecne sile
Moment savijanja u bo¢noj podroznici (My)

Slika 58: Vrijednosti momenta savijanja
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Prikaz iskoristivosti elementa

Slika 59: Prikaz iskoristivosti-elementa

Poprecni presjek elementa

Name CS6

VI F150X5
Source descripfion Standard / GB 6726-2002
Item material S 275
Fabrication cold formed
Flexural buckling y-y c
Flexural buckling z-z C
Lateral torsional buckling Default
Use 2D FEM analysis x
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AL, D [m*/m]
Mply +, - [Nm]
Mplz +, - [Nm]

2.8356e-03
1.4172e-03 1.4172e-03
9.8212e-06 9.8212e-06
3.1641e-08 1.5541e-05
1.3095e-04 1.3095e-04
1.5208e-04 1.5208e-04
0 0
758 73

0.00

5.8283e-0 1.1341e+00
4 20e+04 4. 20e+)4
4 20e+04 4 20e+)4

Dimenzioniranje elementa je provedeno u softveru (modul Steel)

Remove Watermark Now

[Member B660  [10.000 m | F150X5 |5 275 |GSN 10 [0.97 - |

MNote: EN 1993-1-3 article 1.1(3) specifies that this part does not apply fo cold formed CHS and RHS sections.
The default EN 1993-1-1 code check is executed instead of the EN 1893-1-3 code check

*Student version? *Student versian? *Student version? *Studeant varsion® *

Gamma MO for resistance of cross-sections 1.00
Gamma M1 for resistance to instability 1.00
Gamma M2 for resistance of net seclions 125

*Student version? *Siudent version® *Student version? *Studant

Yield strength Ty

Fabrication

2750

Ulimate strength fu | 4300

Cold formed

MPa
MPa

..=SECTION CHECK:....
The critical check is on position 0.000 m

*Student version? *Student version® *Student version? *L

M.Ed -134.77 kM
Wy.Ed 002 ki
Vz Ed 147 kKM
TEd 003 KMNm
My, Ed 0.00 kMM
Mz Ed 0.09 KMm

102


http://cbs.wondershare.com/go.php?pid=2996&m=db

Projekt konstrukcije Drustvenog centra Mejasi

Classification for cross-section design
According fo EN 1993-1-1 arlicle 5.52
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio 27.00
Class 1 Limit 30.51
Class 2 Limit 3513
Class 3 Limit 3583

== Section classified as Class 1 for cross-section design

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

A 2 8356e-03 m*2
Me,Rd 779.79 kM
Unity check | 017 -

Bending moment check for Mz

According to EN 1993-1-1 article 6.2.5 and fomula (6.12),(6.13)

Wpl.z 15208604 |m'a
Mpl.z Rd 4207 kNm
Unity check | 0.00 -

Shear check for Vy

According o EN 1993-1-1 article 6526 and formula (5.17)

Eta 1.20

Ay 1.4178e-03 m*2

Vply.Rd 22511 kN

Unity check | 0.00 %
Shear check for Vz

According to EN 1993-1-1 article 626 and formula (617)

Eia 120
Av 1.4178e-03 |m'2
VplzRd 225 11 kN
Unity check | 0.01 -

Torsion check
According o EN 1993-1-1 article 627 and formula (6.23)

TautEd 0.1 MPa
Tau,Rd 158.8 MPa
Unity check | 0.00 -

Remove Watermark Now

MNote: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as

insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According fo EN 1993-1-1 article 6.2.9.1 and formula (65.31)
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MNZz Rd 4207 | KNm
Unity check 0.00 -
Note: Since the shear forces are less than half the plastic shear resistances their effect on the moment
resistances is neglected.
The member satisfies the section check.
..=STABILITY CHECK::...
Classification for member buckling design
Decisive position for stability classification: 0.000 m
Classification of Internal Compression parts
According to EN 1983-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness ratio | 27.00
Class 1 Limit 30.51
Class 2 Limit 35.13
Class 3 Limit 38.83

== Section classified as Class 1 for member buckling design

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

*Shudant version? *Siudant varsion® *Student version? *Studant version? *Student version®

Sway type sway non-sway
System length L 10.000 10.000 m
Buckling factor k 1.00 1.00

Buckling length Lcr 10.000 10.000 m
Critical Euler load Mcr 20356 203.56 kM
Slenderness Lambda 16992 169.92

Relative slenderness Lambda, rel 1.96 1.96
Limit_slenderness Lambda.rel0 020 0.20

Buckling curve C C

Imperfection Alpha 0.49 0.49

Reduction factor Chi 020 0.20

Buckling resistance Nb,Rd 16875 158.75 kI

*Siudent version? *Siudent varsion? *Student version? *Student version? TSt

Cross-section area A 2.8356e-03 m*"2
Buckling resistance Nb.Rd 15875 KN
Unity check 0.85 -

Torsional(-Flexural) Buckling check
According fo EN 1983-1-1 article 6.3.1.1 and formula (6.46)
Note: The cross-section concerns a RHS section which is not susceptible to Torsional(-Flexural) Buckling.

Bending and axial compression check
According to EN 1983-1-1 article 6.3.3 and formula (6.61),(6.62)
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*Student version® *Student version® *Student version? *Student version? *Student version® *Student version® *Student v

Interaction method alternative method 1
Cross-section area A 2.8356e-03 m*2
Cross-section plastic modulus Wpl,y 1.5206e-04 m*3
Cross-section plastic modulus Wpl.z 1.5208e-04 m"3
Design compression force NEd 134.77 kN
Design bending moment (maximum) My, Ed 368 kMm
Design bending moment (maximum) Mz Ed 0.09 KMm
Characteristic compression resistance M, Rk 779.79 b
Characteristc moment resistance My, Bk 4207 kMNm
Characteristic moment resistance Mz Rk 4207 kMm
Reduction factor Chiy 020

Reduction factor Chiz 020

Reduction factor ChilLT 1.00

Interaction factor Kyy 1.38

Interaction factor kyz 0.3

Interaction factor k.zy 1.38

Interaction factor k.zz 0.48

Maximum moment My Ed is derived from beam BE660 position 5.000m.
Maximum moment Mz.Ed is derived from beam BE&0 position 0.000 m.

*Shudant version? FSiudent version? *Sivdent version? *Studant varsion? *Siudent version? *Siudent wersion® ¥Siudant ver

Critical Euler load M.cry 203.56 kI
Critical Euler load MN.cr,z 203.56 kI
Elastic critical load M.cr.T 18130182 kI
Cross-section plastc modulus Wpl,y 1.5208e-04 m*3
Crosssection elastic modulus Wel. y 1.3005e-04 m"3
Crosssecton plastic modulus Wpl .z 1.5206e-04 m*3
Cmoss-section elastic modulus Wel,z 1.3095e-04 m*3
Second moment of area |y 9.8212e-06 m"4
Second moment of area Iz 9 8212e-06 m"4
Torsional constant 1t 1.5541e-05 m*"4
Method for equivalent moment factor C.my.0 Table A2 Line 4 (Line load)
Equivalent moment factor C,my.0 1.02

Method for equivalent moment factor C mz, 0 Table A2 Line 1 (Linear)

Ratio of end moments Psiz 0.65

Equivalent moment factor C.mz. 0 0.42

Factor muy 0.39

Factor mu.z 0.39

Factor epsilon,y 0.59

Factor a LT 0.00

Critical moment for uniform bending Mcr.0 505.61 kMm
Relative slenderness Lambda,rel 0 0.29

Limit relative slendemess Lambda,rel 0 lim 016

Equivalent moment factor C.my 1.02

Equivalent moment factor C,mz 042

Equivalent moment factor C.mLT 1.00

Factor b,LT 0.00

Factor c LT 0.00
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Factor d LT

Factor el T

Factor wy

Factor wz

Factor n,pl

Maximum relative slenderness Lambda,rel max
Factor Cyy

Factor Cyz

Factor Czy

Factor C.zz

0.00

117
117
017

0.86
0.93
0.5
1.02

Remove Watermark Now

Unity check (6.61) = 0.85 +0.12+ 0.00 =0.97 -
Unity check (6.62) = 0.85 +0.12+ 0.00 = 0.97 -

The member satisfies the stability check.
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4.10 Dimenzioniranje sprega

Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u spregu (N)

Slika 60: Vrijednosti uzduzne sile
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Popre¢ni presjek elementa

CS39

RD40

Source description Stanl im Hochbau / 14 Auflage Band |/ Tei 1
Item material 5273
Fabrication rolled
Flexural buckling y-y C
Flexural buckling z-z C
Lateral torsional buckling Default
"

Use 2D FEM analysis

Remove Watermark Now

L 1.2560e03 N
Ay z [m] 1.1317e-03 1.1317e-03
1y, z [m'] | 1.2303e07 1.2303e-07
I w [mf], t [m] 2 0218234 2 5106e-07
Wely, z [m?] 6.1515e-06 6.1515e-06
Woply, z [nf] 1.049%e-05 1.0499e-05
__d y, Z [mm] 0 0
c YUCS, ZUCS [mm] 20 20
0.00
1.2533e01 1.2566e-01
= 2.93e+03 2.93e+03
Mplz +, - [Nm] 2.93e+03 2.93e+03
Dimenzioniranje elementa
N g = Ny g =ty J1256:27.5_ 56 354

Yw, 1,25

Uvjet nosivosti N gy 2 N,
276,32(kN) > 237, 24(kN)

uvjet zadovoljen
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411 Dimenzioniranje grednog nosaca medukatne konstrukcije

Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Engineer 2016

pomocu modula Steel.

Uzduzna sila u gredi (N)

Slika 61: Vrijednosti uzduzne sile
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Poprec¢na sila gredi(Vy)

Slika 62: Vrijednosti poprecne sile

Moment savijanja u bo¢noj podroznici (My)

Slika 63: Vrijednosti momenta savijanja
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Prikaz iskoristivosti elementa

Slika 64: Prikaz iskoristivosti elementa

Poprecni presjek elementa

Name CS37
RHS

500; 300; 13; 13; 10

ltemn material S 275
Fabrication rolled
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Defautt
Use 2D FEM analysis x

ann

[
hax
]
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2.0064e-02
7.5230e-03 1.2540e-02
6.8013e-04 3.1084e-04
9.7500e-06 6.5736e-04
2.7565e-03 2.0723e-03
3.3437e-03 2.3435e-03
0 0
150 250
0.00
A L, D [m*m] 1.5776e+00 3.0563+00
Mply +, - [Nm] 9.20e+05 9.20e+05
Mplz +, - [Nm] G.44e+05 5. 44e+05

Dimenzioniranje elementa je provedeno u softveru (modul Steel)

Remove Watermark Now

[Member B395 [10.000 m | RHS (500; 300; 13; 13; 10)

[GSN 11 [0.98 - |

*Student version® *Student version? FStudent version® *Student version® ¥

Gamma MO for resistance of cross-sections
Gamma M1 for resistance to instability
Gamma M2 for resistance of net secfions

1.00
1.00
125

*Shidant version? *Studant version? *Student version® *

Yield strength fy 2750 MPa
Ulimate strength fu 430.0 MPa
Fabrication Rolled

...SECTION CHECK:....
The critical check is on position 2.000 m

*Shident version? *Siudant version? *Studant version? £

M.Ed -1815.31 KM
Wiy Ed 192 kM
Vz Ed 8866 KM
T.Ed -4.30 kNm
My, Ed 4543 kNm
Mz Ed 03 KNm
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Classification for cross-section design
According to EMN 1993-1-1 article 5.52
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness rafio 35.46
Class 1 Limit 30.51
Class 2 Limit 3513
Class 3 Limit 42 89

== Section classified as Class 3 for cross-section design

Compression check
According to EN 19893-1-1 article 6.2 4 and formula (6.9)

A 2. 00Bde-02 m*2
Mc, Rd 551791 kM
Unity check | 0.33 -

Bending moment check for My
According to EN 19893-1-1 article 6.2.5 and formula (6.12),(6.14)

Wel y min 2 Taboe-03 m"3
Mel,y,Rd 758.04 kMNm
Unity check 0.06 -
Bending moment check for Mz
According o EN 1993-1-1 article 6.2.5 and formula (6.12),(6.14)

Wel.Zmin 2072303 |m'3
Mel.z Rd 569.88 kNm
Unity check | 0.00 |
Shear check for Vy

According to EN 1993-1-1 article 626 and formula (617}

Eta 1.20

Ay 7.5230e-03 m"2

Wply Rd 1194 58 kM

Unity check 0.00 =
Shear check forVz

According to EN 1993-1-1 article 626 and formula (617}

Eta 1.20

Av 1.2540e-02 |m"2
Wplz Rd 199096 kM
Unity check | 0.04 -

Torsion check
According to EN 1993-1-1 article 627 and formula (6.23)

TautEd 1.2 MPa
Tau,Rd 158.8 MPa
Unity check 0.01 -
Note: The unity check for torsion is lower than the limit value of 0.05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

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

[ Normal stresses |
*Shudant varsion? *Siudent version? *Studant version
Fibre g
Sigma,N, Ed Q0.5 MPa
Sigma My Ed 16.5 MPa
Sigma Mz Ed I | MPa
Sigma tot Ed 107 1 MPa
Unity check 0.39 -

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

Classification for member buckling design
Decisive position for stability classification: 1.000 m
Classification of Internal Compression parts
According to EN 1993-1-1 Table 5.2 Sheet 1

Maximum width-to-thickness rafio 35.46
Class 1 Limit 30.91
Class 2 Limit 3813
Class 3 Limit 96.13

== Section classified as Class 3 for member buckling design
Flexural Buckling check
According fo EN 1993-1-1 article 6.3.1.1 and formula (5.48)

*Shudent version? *Student version?® *Student version? *Student wersion? ¥Student version? *Sim

Sway type sSway non-sway
System length L 2000 2000 m
Buckling factor k 1.00 1.00

Buckling length Ler 2000 2.000 m
Cnfical Euler load Mcr 35707536 161064 87 kM
Slenderness Lambda 10.79 1607

Relative slenderness Lambda.rel 012 019

Limit slenderness Lambda.rel0 0.20 020

Note: The slenderness or compression force is such that Flexural Buckling effects may be ignored
according to EN 1993-1-1 ariicle 6.3.1 2(4).

Torsional(-Flexural) Buckling check

According o 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{-Flexural) Buckling.
Lateral Torsional Buckling check

According o EN 1993-1-1 arficle 6.32.1

MNote: The cross-section concerns an RHS section with 'h /b <10/ Lambdarelz.

This section is thus not susceplible 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)
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*Chidant version? *Sirdent version? FSiudent version? *Student version? ¥Siudent version? *Student version® *Student v

Interaction method alternative method 1
Crossseciion area A 2.0064e-02 m2
Cross-section elastc modulus Wel,y 2. 7596503 m*3
Cross-section elastc modulus Wel .z 2.0723e-03 m*3
Design compression force N.Ed 161531 kM
Design bending moment (maximum) My, Bd -490.51 kMm
Cesign bending moment (maximum) Mz Ed 177 KMm
Characteristic compression resistance N Rk 5517 kM
Characteristic moment resistance My, Rk 758.04 km
Characterstic moment resistance Mz Rk 569.88 kMm
Reduction factor Chiy 1.00

Reduction factor Chiz 1.00

Reduction factor Chi LT 1.00

Interaction factor kyy 1.00

Interaction factor kyz 1.00

Interaction factor k.zy 1.00

Interaction factor kK.zz 1.00

Maximum moment My Ed is derived from beam B3935 position 0.000 m.
Maximum moment Mz Ed is derived from beam B3932 position 0.000 m.

*Student version? *Student version® *Student version® TStudent version® *Sivdent version? *Student version? TStuder

Critical Euler load M.cry 35707 5.36 KN
Critical Euler load M.cr.z 16106487 kN
Elastic critical load M.cr.T 1166664.15 kN
Crosssection elasfic modulus Wel,y 2 7T565e-03 m"3
Second moment of area ly 6. 501.3e-04 m"4
Second moment of area |z 3. 1084e-04 m"4
Torsional constant It 6. 57 35e-04 m"4
Method for equivalent moment factor C my.0 Table A2 Line 2 (General)

Design bending moment (maximum) My, Ed -190.31 KMm
Maximum relative deflection deltaz 0.7 mm
Equivalent moment factor C.my.0 1.00

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

Design bending moment (maximum) Mz Ed 1.77 kMm
Maximum relative deflection deliay 0.0 mim
Equivalent moment factor C,mz 0 0.99

Factor mu.y 1.00

Factor mu.z 1.00

Factor epsilon.y 1.97

Factor a LT 0.05

Critical moment for uniform bending Mcr0 95774.80 kKMm
Relative slenderness Lambda,rel,0 0.09

Limi relative slendemess Lambda.rel,0.lim 0.28

Equivalent moment factor C.my 1.00

Equivalent moment factor C.mz 0.99

Equivalent moment factor C.mLT 1.00

Unity check (6.61) = 0.33 + 0.65+ 0.00 = 0.95 -
Unity check (6.62) = 0.33 + 0.65+ 0.00 = 0.98 -

The member satisfies the stabiity check.
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4.12 Dimenzioniranje spregnute medukatne konstukcije

Vertikalni progib medukatne konstukcije

\Emin [mm]

-0.7
-4.0
5.0
-8.0
-10.0
=120
-14.0
-16.0
-15.0
-20.0
=227

Slika 65: Vrijednosti vertikalnog progiba medukatne konstrukcije

Dopusteni vertikalni pomak(medukatna konstrukcija):

I 8.000-1000

Ugop = = =26.01mm
300 300

u, =22.7mm<u, 4, =26.0lmm  Zadovoljava
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Prikaz iskoristivosti presjeka na finalnu fazu

Slika 66: Prikaz iskoristivosti elementa
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Dimenzioniranje elementa je provedeno u softveru (modul Composite)

SCIAENGINEER
Composiie Beam - Final stage

Linear calculation

Combination: GEN final(spregnuta)
Extreme 1D: Global

Selection: All

Composite beam verification
for beam B890 at section 0 m, in accordance with ECEN 1994-1-1

1. Geometry data

J——{—— — 3 T v
—— VTV VvV VA

31 31

(0
Yo

.o

Continuous beam

Length of the current span L=8m
Length of previous span Locevious =8 mM
Distance to the slab edge at the left Len=2m
Beam spacing at the right Light =2 m
Checked section dy=0m
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2. Cross-section & materials
2.1 Steel section properties
2.1.1 Cross-section
Cross-section HEA200A
Height h, = 186 mm
Width b = 200 mm
Web thickness tw = 55mm
Flange thickness t=8mm
Radius r=18mm
Area A, = 4410 mm’
Moment of inertia l, = 29.410° mm"
Radius of gyration i, =49 mm
Plastic section modulus Wy, = 347083 mm’
2.1.2 Material
Steel grade $275
Yield strength fp = 275 MPa
Ultimate strength fu = 430 MPa
E modulus Ey, = 210000 MPa
2.1.3 Cross-section classification
£=\’ % =0.924 (EN 1993-1-1 Art. ¥ ‘
2.1.3.1 Flange in compression
2:r 200 mm-5. . e
= .3 mi

2.1.3.2 Web in bending
Cw=h,=2:4=2:r=186mm=-2:8 mm~-2-18 mm = 134 mm
aq=05
c"'s 36 ¢
tw a
134 mm P 36-0.924
5.5 mm 0.5
244 5 66.6 OK
Web classified as Class 1.

119


http://cbs.wondershare.com/go.php?pid=2996&m=db

Projekt konstrukcije Drustvenog centra Mejasi

2.2 Concrete slab with profiled sheeting
2.2.1 Concrete slab
2.2.1.1 Slab
Total height of the slab hy = 150 mm
2.2.1.2 Material
Concrete class C20/25
Characteristic strength fo = 20 MPa
E modulus E.m = 30000 MPa
2.2.2 Profiled steel sheeting

Sheeting with ribs transverse to the supporting beams

“
o

th of the rib
ht of full concrete
ht of the re-entrant stiffener
Spacing of the ribs

Top width of the rib

Bottom width of the rib

Mean width of the ribs
Thickness of the sheeting

Canam F 20

hy, = 38.1 mm
h.=111.9mm
hgy = 0 mm

b, = 1524 mm
b, = 108.5 mm
b, = 17.53 mm
by b = 30.73 mm
t, = 0.9093 mm

Remove Watermark Now
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2.2.3 Shear connectors

2.2.3.1 Geometry
Name SHCT
Diameter ds = 20 mm
Nominal height hpom = 100 mm
As-welded height hy. = 95 mm
Number of connectors per row n=1
2.2.3.2 Material
Steel grade S 235
Ultimate strength fus = 360 MPa
2.2.4 Reinforcement
2.2.4.1 Geomelry F ](
Longitudunal bar diamter g = 16 mm y ( N \ X
Longitudunal bar spacing @l 5= 150 mm L ey C 1\ ¢ ~
Longitudunal bar cover ¢ =30 mm
Transverse bar diamter dy =16 mm
Transverse bar spacing § = 150 mm
Transverse bar cover ¢ =46 mm
2.2.4.2 Material
Material B 5008
Characterictic yield strength fyr = 500 MPa

3. Design values of loads
Load Name : GSN final(spregnuta)
Content of combination : 1.35*Vlastitatezina+1.35*dodatnostalno+
1.50*korisnoopterec¢enjemedukatne

Bending moment Megcomp = -64.959 kNm
Shear force Ved.comp = 50.683 kN
4. Partial safety factors
Steel section ymo =1
ymr =1
Shear connectors yv = 1.25
Concrete yc=15
Reinforcement ys = 1.15
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5. ULS check of the Final stage

5.1 Shear connection
5.1.1 Design resistance of shear connectors

5.1.1.1 Shear connector in a solid slab
h

8
475> 4
a=1
f,. = min(360,450) MPa
f,. = 360 MPa
n-d.’ 3.14-20 mm’

0.8-fu5~( . ) 0.8-360 MPa-(f)
Prdsolid,1 = W = 1.25 =724 kN

029 a-d, Y fu-Ecn 0.29-1-20 mm’ - 20 MPa-30000 MPa |
Pra solid.2 = v = 125 =719kN

Prasolia = Min(Prasolia 1:Prasoia2) = min{72.4 kN;71.9 kN)=71.9 kN

5.1.1.2 Shear connector in profiled sheeting
Sheeting with ribs transverse to the supporting beams

i 0.7 ( bg rib ),(b&_1 _ 0.7 ( 30.7 mm )( 95 mm —1):0843
\/n—r| hp hp ’ 1 ' {381 mim /| 38.1 mm
kt,mm(=0.85

Ks = min(kskyms) = min{0:843,0.85)= 0.843
Pia = ki Prasolid = 0.843:71.9 kN = 60.6 kN
Warning: The conditions given by EN 1994-1-1 Art.6.6.4.2 (3) are not fulfilled.

™ =
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5.1.2 Degree of shear connection

5.1.2.1 Determination of b, of the concrete flange and length L.

The effective width at the internal support
Leo=0.25:(Ly +1,)=025 (8 m+8m)=4m

Left side of the beam
b 0
b1 - prp_lﬂll - 'ZQ =2m-- f;m_.z v

L
be1o = ﬂﬂl‘l(‘?‘,bt)' MM(%.E“;Z m)= Om
bain min(kgl':b,)-mln(g%z m)= Om

be1> = min(—l'-;?";b,) = min(ﬁém’:z m)= 0.5m
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Right side of the beam
-/ by 2m 0Omm
. bpepright  Po _2m Omm__
by =5 2 % 2 2 -Im
Lo IrI2}rn
bezo = min|——b;|= min T1 m|=0m
\
)
Beat -min( Ler :I::-;)- min Gm,1 m]-ﬂ m
8 8
)
bﬂ;gz:min(l'"’ :b;)=mm L. 1m]=05m
8 L 8

Calculation of b
beifz=bg+ b1z + b2z =0 mMm+05m+05m=1m

Calculation of b,
befr = berr2=1m

Determination of L.
Le=Llez=4m

5.1.2.2 Minimum degree of shear connection
Warning: Conditions given by EN 1994-1-1 Art. 6.6. 12 (3) are not fulfilled.

Nimincale = 1 - ?;'—-( ows 0.03:L, )

355 ,
Dninycalc = 1= ﬁ"{u.?S\— 0.03-4 ITI}= 0.19

11533_-‘- max(nrnin.cd kr'nr4]= max [ﬂj 9:'14) =04
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5.1.2.3 Degree of shear connection present

5.1.2.3.1 Tension resistance of the reinforcement

2 /
P ( d A).n- L ( 16/mm ).3.14.-134c mm’

S| 4 150mm 4
A.-f 107 . 500
Fon yke _ 1.34-10 - 500-10° =583 kN

5.1.2.3.2 Tension resistance of the steel member
Npia = f,p° A, = 275 MPa-4410 mm’ = 1212.75 kN

Nes = min(FgN, )= min(583 kN;1212.75 kN)= 582.79 kN

5.1.2.3.3 Resistance of the shear connectors
Number of full ribs available per length L,

i Le.  4m
b, T 152 mm
n,,-b=26

s = bs-trough = 152 mm- 1= 152.mm
Number of shearstuds available perlength L/2

n _05 nnb_[‘ 05261
P trough 1

N¢ = ngp Prg=13-60618 = 788.04 kN

min|——1(=min J88.04 kN kN “11=1
n= N(, 582.79 kN
N2 fimin
1204 oK

The shear connaction degree is adequate.

=13
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£2 Cross sectional.resist i ot ite b
5.2.1 Shear buckling
hy=h;-2:t=186 mm-2-8 mm =170 mm
nsb=1-2
hy  72-¢

tw Nsb

170 mm " 72:0.924

55mm 1.2

309 < 55.5 oK

The shear buckling resistance of the web does not need to be verified.
5.2.2 Vertical shear

The resistance to vertical shear should be taken as the resistance of the structural steel section.
A=A, -2:b-ti+(t,+2-r)
=44110%-2.02-8107+ (55107 + 2.0018) 810 = 1542 mm’
Aymin = Nsp-hy 1y =1.2-0.17-5.510° = 1122 mm’
Ay 2 Aymin
1542 mm’ 2 1122 mm’
Acfp  _ 1542 mm’ -275-10°

Vot = =245 kN
V3 ymo 3<%

abs(Veacomp) _ abs(50.683 kN)
Vpire  245kN

The shear resistance of the section |s—+deqm=—.

(ﬁl momont _I
- —
3.1 Longitudinal rei rcomn(

‘¢3 .1.1 Centre of composite section
or buildings not intended mainly for storage the effects of creep in concrete

beams may be taken into account by using an effective E modulus E . = E,,, /2.

E( " E( m _ 30000 MPa
eff = 2 = 2

E, _ 210000 MPa

Ecof 15000 MPa

hn 1 h(_h(
A“'( 2 )"(m J'b“"'(h““d)'(h"’h" 2 ')
1
et
4_41.101_(0.1286)+( 1‘4 )-1-(o.11z-o)-(o.1ae+o,15_ 0.112-0)

3 1
44110 +(M)-1-(o.112-o)

UC_comp_V= =0.21

~\ (- \ -~

= 15000 MPa

ng = =14

Yd =

=214 mm
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5.2.3.1.2 Degree of reinforcement

2 2
A=D bon (d'l).m L .(16""“ ).3.14=1340mm’

4 150 mm 4
A= beu'(hc-hd)= 1-(0.112-0)=111900 mm’

he-h 112-
A }‘Ya=(0.186+0.15-o"§ 0

1
(1?373) \[ {2 00669)
ore (235)(”@1) ¥ (;;2)(3&%)_\[@:0_946%

zn=(h,,+h.- )-0.214=66.5 mm

ke =min +0.31)= mm

) +0.3,1|=0.843

ok 500-10
A 2 pyr A

1340 mm’ 2 9.46:10 ' 111900 mm’

1340 mm’ > 1058 mm® oK

The longitudinal reinforcement of the section is adequate.

5.2.3.2 Moment resistance
Moment resistance of a steel cross-section

Wiy f 347083 mm’ 275 MPa

MpiRda=="\ 3 954 kNm
lnﬂum of shear

-Yjé& > abs(me',,-]

%m > 50.7 kN

122 kN > 50.7 kN OK

The influence of the vertical shear on the bending moment resistance may be neglected.
fyb'w = yb = 275 MPa

Modified tension resistance of the steel member
r=0mm

Ay=2t-b+t,: (ha-—Z-t.)=2-8mm-200mm+S.S mm-(186mm-2-8mm)=4135mm2
Npia = Ay fiyp = 4135 mm’ - 275 MPa = 1137.13 kN

Note: Reundings of the steel cross section are neglected in bending resistance calculation.
N = min(FgNp,.) = min(583 kiN;1137.13 kN) = 582.79 kN
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Negative bending moment resistance calculation |
- The plastic neutral axis is located within the flange of the steel sect on.
Npl.o 3 Ng,f; = fs + Na.{'

S Npia = Fs " 1137.13 kN - 583 kN) 504 mim
2:bfy,) ~ (2:200 mm-275 MPa) ~

Verification of t [t clasatiioas

Aei=1

&5_396-:

tw ~ 13:a4-1

134 mm & 396:0.924

55 mm 13:1=-1

24.4 < 30.5 OK

Web classified as Class 1.

Nt = b x:f, =200 mm-5.04 mm:275 MPa = 277.17 kN
Nac=Npia = Natr=1137.13 kN - 277.17 kN = 859.96 kN

Leverage arm of the compression part of the steel section calculated to the PNA. t

felemett
|| pd e
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(b-(t,—xr-o.5+tw-(ha-2-t1)-( 2‘ -x)n,-b-(h.,— 4 -x))

b-(t;-x)#tw'(h,,-2-t,)+t,-b
186
2

200-(8-5.04)+5.5-(186-2-8)+8-200

hes =

(200~(8- 5.04)2-0.5+5.5-(186-2-8)-( -s.o4)+8-zoo~(1ae- —3—-5.04))

hes = 117 mm
d .
hj=x+hs-¢+ "2""=5.04-103+0.15-0.03+ Q.%lé =117 mm
u beffl= 1.5 m .
fyd.r

% K48

<4— Na,c=70.10kN

fyb
N"'z" X+ Ny hegs 5839947 + ——277";' il
Design moment resistance according to EN 1994-1-1 Art.6.2,1.2
Mag =M= 170kNm ) [ |
J— abs(Mgqzomp) abs(64.959 kNm)
o °"PM =TT - 10kNm 038
'ftnabending moment resistance of the section is adequate.

Mpird = Fs-hy + +85996°117 = 170.kNm
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5.3 I.Il_mhnnn
( - ta(Ha] t.)) Con )“"( )°” ( 55-(186-8}) 186 - BT )""5 &
i\ ( 4-200-8 ( ( 1
Fin=13.9
F S Fiim
7139 OK
The cross-section is qualified for verification of LTB by the simplified method.
Cy=25

talhe=t) | [ he-ty o.7s(H_T.zs e 5
Anml's( 4-b-ty )( S J b/ \EC

i 6 PS5
il 5.510 (0186 810 )).(0.186-8-10 ) (810 T ( 27510 )ﬂ=°.253

4.02:810" 5510° 21010°-25
hy/b <=2 -> Buckling curve 'a'
o =021
= o.s.( 1+ (Age-02)+ Ntid )= 05: (1 +0.21-(0.253-0.2)+ o.zss")-o.sss
Xir= . = L - =0.988

O+ O’ Al 0538+ 0538 - 0253
X.r = min(X,1;1)= min(0.988;1) = 0.988
My = X1+ Mgy = 0.988- 169628 = 167.629 kNm
abs(Megcomp)  abs(-64.959 kNm)

Vo, = 67629 mme"\e m e ﬂt

UC_comp_LTB =

The later torsional buckling resistance of tl

hy=h =112

N n[-PM 1:60.6 kN 5
lyshy 152 mm-112 mm 335 MPS
Transverse reinforcement
Ay fa, ~ Veghy
(w-sj cotg(6)
Ar = Ay/se
6
Vid* h( 3.5510°-0.112 = =456 mm2/m
( C_"‘S_(Q)_fm_) cotg(26.5)-500-10
1.15
1’ )., 1 [o006 )., )
A“”"“s, ( 4 )3.14-0.15 ( 4 )3.14-1340mm/m
At prov 2 Ay
1340 mm’/m 2 456 mm’/m OK

The transverse reinforcement of the section is adequate.

UC_comp = max(0.21;0.38,0.39) = 0.39
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S. DINAMICKA 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 proracun seizmickog opterecenja
koristena je viSemodalna spektralna anliza. Konstrukcija je praru¢anata u dva medusobno
okomita horizontalna pravca. Odgovor konstrukcije dobiven je metodom spektra odgovora.
Za dobivanje maksimalnog odgovora konstrukcije, tj. Kombinacije maksimalnih pojedinacni

doprinosa svakog vlastitog oblika koriStena je kombinacija SRSS.

e Seizmicko podrucje: IX zona

e Racunsko ubrzanje tla: ag = 0,22g, g = 9,81 m/s?

e Srednja kategorija duktilnosti DC*“M* (konstrukcije posebno otporne na potres, ne
dolazi do krhkog loma pod cikli¢kim djelovanjem sila potresa u podruéju plasticnih
zglobova)

e Kategorija tla: A

e Faktor znacaja: y = 1.0 (obi¢ne zgrade, stambene)
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Slika 67: Ulazni projektni spektar odgovora

Modalna analiza

uiation protocol

Soluticn of Free Vibration

iHumber of 2D elements 1150

Mumber of 1D elenients 2462

Number of mesh nodes 1744

Number of equations 10464
Combination of mass groups [MC 1 CM1
Number of frequencies 50

Method Lanczos

Bending theory Mindlin

Type of analysis model Standard

Start of calculation 18.04.2017 21:08
End of calculation 18.04.2017 21:08

Sum of masses

[ka] X Y z
Combination of mass groups 1 |880873.08 |880873.08 |880873.08
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Modal participation factors

Mode |Omega Period Freq. Wxi / Wyi [ wizi [ Wxi R / |Wyi_R /[ |WziiR/
[rad/s] [s] [Hz] Wxtot Wytot Wztot Wxtot R |Wytot R |Spectral

1 14,5435 0.4320 2.3147 0.7148 0.0031 0.0001 0.0000 0.0004 0.1072
2 16.9419 0.3709 2.6964 0.0075 0.6657 0.0000 0.0017 0.0001 0.1026
3 18.6545 0.3368 2.9690 0.0851 0.0004 0.0001 0.0001 0.0025 0.0834
4 20.5205 0.3062 3.2659 0.0011 0.1677 0.0001 0.0001 0.0006 0.3313
5 21,1259 0.2974 3.3623 0.0396 0.0048 0.0001 0.0005 0.0009 0.1347
5 25.7418 0.2441 4.0969 0.0037 0.0424 0.0000 0.0008 0.0001 0.0173
7 26.9903 0.2328 4.2956 0.0013 0.0063 0.0001 0.0001 0.0002 0.0025
8 27.4553 0.2289 4.3696 0.0003 0.0000 0.0000 0.0000 0.0000 0.0011
9 28.1197 0.2234 4.4754 0.0026 0.0052 0.0001 0.0003 0.0000 0.0030
10 29.5106 0.2122 4.7127 0.0002 0.0000 0.0000 0.0000 0.0000 0.00C4
11 30.3391 022071 4.8286 0.0000 0.0000 0.13117 0.1045 (-0891 3.0000
12 30.7896 0.2041 4.9003 0.0002 0.0001 0.0000 0.0000 0.0001 0.0021
- 13 31.2646 0.2010 4.9759 3.0000 0.0000 0.0728 0.0011 0.1111 0.0000
| 14 | 31.8650 | 01972 | 50715 | 0.0086 0.0019 || 0.0012 0.0000 | | 0.0025 | 0.0094
15 32.3437 0.1943 5.1477 0.0030 0.0001 0.0004 0.0003 0.0003 0.0008
16 32.5099 0.1933 5.1741 0.0000 0.0000 0.0624 0.0582 0.0249 0.0000
17 33.1425 0.1896 5.2748 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
18 33.4955 0.1876 5.3310 0.0039 0.0081 0.0005 0.0043 0.0004 0.0331
19 33.8465 0.1856 5.3868 0.0001 0.0004 0.0000 0.0002 0.0000 0.0004
20 34.2857 0.1833 5.4567 0.0003 0.0001 0.0009 0.0017 0.0005 0.0000
21 34.4164 0.1826 5.4775 0.0000 0.0020 0.0039 0.0074 0.0036 00035
22 349321 0.1799 5.5596 0.0012 0.0012 0.0000 0.0003 0.0007 0.0002
23 35.2071 0.1785 5.6034 0.0005 0.0000 0.0001 0.0001 0.0000 0.0004
24 36.1251 0.1739 5.7495 0.0220 0.0001 0.0011 0.0001 0.0015 0.0026
25 36.6668 0.1714 5.8357 0.0035 0.0000 0.0000 0.0000 0.0002 0.0002
26 36.7486 0.1710 5.8487 0.0007 0.0002 0.0000 0.0000 0.0000 0.0002
27 37.0014 0.1698 5.8890 0.0000 0.0001 0.0005 0.0314 0.0005 0.0002
28 37.5137 0.1675 5.9705 0.0002 0.0011 0.0001 0.0000 0.0015 0.0019
29 37.5728 0.1672 5.9799 0.0000 0.0000 0.0008 0.0007 0.0267 0.0000
30 37.8536 0.1660 6.0246 0.0003 0.0069 0.0000 0.0018 0.0000 0.0057
31 37.9347 0.1656 6.0375 0.0001 0.0001 0.0494 0.0410 0.0445 0.0000
32 38.1046 0.1649 6.0645 0.0091 0.0001 0.0002 0.0009 0.0013 0.0072
33 38.3346 0.1639 6.1011 0.0098 0.0001 0.0000 0.0008 0.0010 0.0091
34 38.7031 0.1623 6.1598 0.0001 0.0000 0.0001 0.0001 0.0000 0.0004
35 39.0479 0.1609 6.2147 0.0002 0.0000 0.0000 0.0001 0.0000 0.0001
36 39.2981 0.1599 6.2545 0.0045 0.0000 0.0005 0.0002 0.0001 0.0023
37 39.8052 0.1578 6.3352 0.0000 0.0000 0.0002 0.0001 0.0000 0.0000
38 39.9297 0.1574 6.3550 0.0000 0.0000 0.0005 0.0001 0.0000 0.0001
39 40.2416 0.1561 6.4046 0.0000 0.0000 0.0001 0.0000 0.0000 0.0001
40 40.3500 0.1557 6.4219 0.0000 0.0001 0.1090 0.1519 0.1025 0.0000
41 40.7913 0.1540 6.4921 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000
42 41,1158 0.1528 6.5438 0.0004 0.0000 0.0003 0.0004 0.0003 0.0004
43 41.2550 0l1523 65.5659 0.0005 0.0006 0.0018 (0G0 0.00G3 0.0004
44 41.5929 0,1511 b.6197 0.0000 0.0000 0.0034 0.2000 0.0005 2.0001
45 41.8578 0.1501 b.6619 0.0007 0.0033 0.0027 0.2009 0.0010 0.0000
46 42,1075 011492 6.7016 0.0000 0.0001 0.0037 0.0692 (0.0000 0.000%
Mode |[Omega Period Freq. Wxi / Wyi / Wz / Wxi R/ |WyiR/ |Wzi R/
{radfsj is] iriz] Wixtot Wytot Wrztot Wxiof_R [Wyiot_R |Speciral

A7 424888 0.1479 6.7623 0.0001 0.0000 0.0020 0.0011 0.0005 0.0000
48 42,7981 0.1458 6.8115 0.0000 0.0000 0.0029 0.00G1 (.0000 0.0018
49 435.2021 0.14154 .8758 0.0002 0.0001 0.0005 0.0009 (.0003 0.0015
50 43.3982 0.1448 6.9070 0.0027 0.0000 0.0000 0.0000 0.0002 0.0257
0.9293 0.9225 0.4404 0.4147 0.4218 0.8944
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Aksonometrijski prikaz prvog vlastitog vektora

Slika 68:

..04

A

i

i

Aksonometrijski prikaz drugog vlastitog vektora

Slika 69:
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Prvi vlastiti vektor
Drugi vlastiti vector
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Treéi vlastiti vector

Slika 70: ' Aksonometrijski prikaz treéeg viastitog vektora

Potresno opterecenje nije uzeto u obzir kod dimenzioniranja konstrukcije jer nema znacajan

utjecaj na konstukciju. Mjerodavno opterecenje u ovom slucaju je vjetar .
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6. ANALIZA STABILNOSTI KONSTRUKCIJE

Kombinacije opterecenja za analizu stabilnosti

Stability combinations

Hame Load cases Coeff.
=Sivgent veraan® “Svdent version® “Suden! versiom® “STuadent -erm'[';mm
51 Viastita tezina 1.00

dodaino stalno 1.00
korisno opterecenje medukatne 1.00
snijeg 1 1.00
vietar 1 (odize) 1.00
temperatura negativha 1.00
frenjem po krovu 1.00
52 Viastita tezina 1.00
dodaino stalno 1.00
korisno opterecenje medukatne 1.00
snijeg 1 1.00
vjetar 2 1.00
temperatura negativna 1.00
frenjem po_krovu 1.00
53 Viastita tezina 1.00
dodatno staino 1.00
korisno opterecenje medukatne 1.00
snijeg 2 1.00
vietar 2 1.00
temperatura negativna 1.00
frenjem po krovu 1.00
54 Viastita tezina 1.00
dodatno stalno 1.00
korisno opterecenje medukatne 1.00
snijeg 2 1.00
vietar 1 (odize) 1.00
temperatura negativna 1.00
frenjem po krovu 1.00
59 Viastita tezina 1.00
dodatno stalno 1.00
vjetar 1 (odize) 1.00
temperatura pozitivna 1.00
trenjem po krovu 1.00
S6 Vlastita tezina 1.00
dodatno stalno 1.00
vjetar 2 1.00
temperatura pozitivna 1.00
frenjem po krovu 1.{:!0(/\
LY
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Prva kombinacija -koeficijent stabilnosti : 4.36

Prikaz deforamcije konstukcije

Slika 71:

Druga kombinacija-koeficijent stabilnosti : 4,23

Prikaz deformacije konstukcije

Slika 72:

Peta kombinacija-koeficijent stabilnosti : 21.6
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Prikaz deformacije konstrukcije

Slika 73:
-koeficijent stabilnosti: 22.76

Sesta kombinacija

v

Prikaz deformacije konstrukcije

Slika 74:
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Provedena analiza stabilnosti dala je odgovore da se radi o nepomi¢noj konstukeiji §to je

uzeto u obzir tijekom dimenzioniranja objekta.

Tijekom dimenzioniranja objekta koriStene su sistemske duljine izvijanja elemenata

konstrukcije.
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1. SPOJEVI

7.1 Spoj stupa s temeljom

"Il' 4_00 4|I
|
POZ 1 | =30 (kv 10.9)
% \|/
POZ 11 ' ekspandirajuéi mort
| L1217

Slika 75: Pogled na spoj

Slika 76: Izometrijski prikaz spoja
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Dimenzioniranje elementa je provedeno u softveru (modul Steel)

Steel Connection

MName Conn

Node N64

Connection type Frame bolted

Connection geometry | Column base

Calculation type Internal forces

Le/Combl GSN 3
Connected beams

Name | CrossSection | Material h(um Beg. node | End node Type

m]

B63 CS9 - F400X10 |S 275 10.500 | NG4 N36 column (100)
Parts of connection
Bolts

M30 - 4.6 (ISO 4014, 1SO 4032, 1SO 7089)

Name Bolt pattern 2 bolts/row

Internal bolts 300 | External bolts

distance [mm) distance [mm)

Length [mm] 1525 | Reference Bottom of the beam

1.Location [mm] 475

(mm]
Total height [mm)]

Connection analysis: Side [863)
According to EN 1993-1-8
National annex: Standard EN

Partial safety factors
Gamma MO 1.00
Gamma M1 1.00
Gamma M2 1.25
Gamma M3 1.25
Gamma ¢ 1.50
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1. Internal forces

GSN 3

NEd | -889.49 |kN
VzEd [41.44 |kN
MyEd |-72.48 | kNm

Tension on left side.

2. Design compression resistance NRd,c
According to EC3, Annex L

NRd,c data

fed 16,67 MPa
fi 20.00 MPa
C 42.82 mm

Resulting bearing area |14919042 |[mm¢

NRd,c 2983.81 kN

3. Design moment resistance Mj,y,Rd
According to EN 1993-1-8 and CIDECT regulations
3.1. Design resistance of basic components
3.1.1, Concrete in compression.

F¢,base,Rd data o 1
Fe,base, Rd 928.87 ’ . - o
Area under compression flange, 43,64 Tmm’ | I - " |
ompression (EN 1993-1-8-6.26.2) =
/ 7/ -

,/

3,1.3. Design tension resistance of anchor row
(lengths In mm , resistance In kN)

Ft,Rd data

fub 1000.00 | MPa
As 561.00 mm’
k2 0.90 -
Ft,Rd |403.92 kN
Lb 306.80 mm

Note: The bolt-rows are numbered starting from the bolt-row farthest from the centre of compression as given by EN 1993-1-8 Article 6.2.7.2 (1),
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Ftep,Rd

1

75.00

75.00

70.00

259.52

2

75.00

75.00

70.00

259.52

row-bolt |p

K [mm2/kN]

alpha

1- 1

200.00

0.83

5.66

3.17

129.76

1- 2

200.00

0.83

5.66

3.17

129.76

2- 1

200.00

0.83

5.66

3.17

129.76

2- 2

200.00

0.83

5.66

3.17

129.76

3.2. Determination of Mj,y,Rd
£ccording to EN 1993-1-8 Article 6.2.7.2 (1)

hr[mm]

Ft,r,Rd[kN]

1

470.00

259.52

2

-80.00

0.00

Mjy,Rd = 121.98 kNm

4. Design tension resistance Nj,Rd
According to EN 1993-1-8
NRd,t = 519.04 kN

5. Design shear resistance VRd

Vz,Rd data
Vz,Rd

Fv,Rd 76.30. -

The yield strength of the anchor bdq;__% ™ ’ —" | &

kN
kN y
MP.

el,ep

6. Stiffness calculation

Not applicable for CIDECT regulations.

6.1, Ductility classification

In the endplate we have the following :

t <= 0,36 sqri(fub/fy) d

This results In a ductile classification for ductility : class 1.

7. Design Calculations,

7.1, Anchorage length
Deslgned for loadcase/Combi: GSN 1
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Anchorage data ‘
Ftanchor,max | 234.62 | kN

As,req 325.86 | mm‘’

| As, prov 561,00 ' |mm*

b 2434.69 |mm

a 1.00

Ib,net 1414.19 |mm

Ib,min 730.91 mm

|, anchor 1414.19 [mm

7.2. Calculation weldsize
7.2.1. Calculation weld size

data

M 121.98 KNm
N 950.08 kN
\ 41.44 kN
fu 430.00 MPa
Bw 0.85

a 5.00

11 350.00

12 340.00

A 6900.00

1 172753333.33
minimum a |4.80

aw 5.00

af 5.00

Remove Watermark Now
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7.2  Spoj medukatne grede sa stupom

POZ A1

2y ukruts 2500400

2 ukruta 250400
| A LMLl =
i

POZ 2 POZ 2

Slika 77: Izometrijski prikaz spoja

POPRECNI PRESJEK-

RHS 500/300/13/13/10 mm -greda
RHS 400/400/10 mm -stup
MATERIJAL

Osnovni materijal: S 275
REZNE SILE

N, =1459,85 kN

Vg =199.95 kN

M, =520.93 kNm
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Pojasnice

- vlacna sila u pojasu od momenta savijanja:

NM=— Mg, 520,93 520,93

_ _ _ —1815,08kNm
P " h-t, 0,300-0,013 (0,287)

-ukupna vlacna sila u pojasnici

N,=N pM +N pN =1815,08+1459,85 =3274,93kN
IzraCun vara
- max debljina vara s obzirom na debljinu pojaseva nosaca:

Qe = 0,71, =0.7-13=9.0 (mm) — odabrano a=9 mm

Duljina vara na pojasnicama: dodajemo dvije ukrute na pojasnicu visine 250 mm
= duljina vara pojasnice:

|,=2-b=2-300+4-250=1600 mm

- max debljina vara s obzirom na debljinu hrbta nosaca:

a., =07t . =0710=7.0 (mm) > odabrano a=7 mm

- duljina vara hrpta:

|, =2-d =1000 (mm)

Za pretpostavljeni var a =9 (mm):

- uzduzna sila:

£ _ P L 2629 1600
wRIT 125 100 1,25 100

=3365,12 (kN)

uvjet nosivosti
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Np = FW,Sd < I:W,Rd

3274,93 (kN) < 3365,12 (kN)
Za pretpostavljeni var a =9 (mm):

- poprecna sila:

. _Fum L 204,4 1000
“RITT125 100 1,25 100

=1635,2(kN)

uvjet nosivosti
VSd < FW,Rd

199.95 (kN) <1635,2 (kN)

— Varovi zadovoljavaju

Provjera vara direktonom metodom zbog velike uzduzne sile koja se javlja.
Proracun vara izmedu grede i stupa uzimajuci u obzir i ukrute koje su proracunate.
Pojasnica

a=9 mm —debljina vara

L=1600 mm —duljina vara
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l.uvjet:

_Nea _ 3274.08-100 _ ) 26 MPa <091 = 09220 _ 35280 MP
°LTA T T 91600 _ “~ s 125 0% 4

—Uvijet zadovoljen

 VgaS_ 199,95-100 - 288 0000
W=TTb T 307200000009

= 2.08 Mpa

b-h® 9-1600°

— 4 _ :
12 12 =3072 000 000mm moment tromosti

I =

S = 1600 1600

> 9 T = 288 000 0 mm?3 — stati¢ki moment povrsine

_ Ngq-S_ 3274,08-100 - 16200
LTTTR T T 972001600

= 34.105 Mpa

h-b® 160093

_ 4 _ .
12 12 = 97200 mm moment tromosti

[ =

S =1600-4.5-2,25 = 16200 mm?> — stati¢ki moment povrsine

2.uvjet:

0.5
[0+ 3(7% +1P)] - f,

2 " Brym
0.5 0.5
[0% + 3(r;L +) T _ [22.736% + 3(34-21052 +208°)] " _ 15.84 Mpa
£, 490

= — 435.55 MP
Bviz 09-1.25 a

15.84 Mpa < 435.55 Mpa —Uvjet zadovoljen

Greda je predvidena da se vari u radionici na stup i tako doprema na gradiliSte te se kasnije na

objektu izvode nastavci grede koji su takoder proracunati.
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7.3 Dimenzioniranje nastavka medukatne grede

ukruta 100/40
P3 (800/450/40)

M-30 (k.v 10.9)

ukruta 100/40

N

Slika 78: Izometrijski prikaz spoja

POPRECNI PRESJEK-
RHS 500/300/13/13/10 mm
MATERIJAL

Osnovni materijal: S 275
Vijci: M30, 10.9 k.v.
REZNE SILE

Ng, =1412,74 kN

V., =112.66 kN
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Izracun vara

- max debljina vara s obzirom na debljinu pojaseva nosaca:

a., =07t.=07-13=9.0 (mm) - odabrano a=9 mm

Duljina vara na pojasnicama: dodajemo ukrutu na pojasnicu visine 100 mm
- duljina vara pojasnice:

|,=2-b=2-300+2-100=800 mm

- max debljina vara s obzirom na debljinu hrbta nosaca:

a. =07t . =0710=7.0 (mm) > odabrano a=7 mm

- duljina vara hrpta:

|, =2-d =1000 (mm)

Za pretpostavljeni var a =9 (mm):

- uzduzna sila:

c _Fum L 262,9 800
wRTT125 100 1,25 100

=1682,56 (kN)

uvjet nosivosti

Np = FW,Sd < FW,Rd

1412,74 (kN) <1682,56 (kN)

Za pretpostavljeni var a = 9 (mm):

- poprecna sila:
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F
Foog = iRk .L:%.@:goo,g(km
' 1,25 100 1,25 100

uvjet nosivosti
VSd < FW,Rd

112.66 (kN) < 900,8 (KN)

— Varovi zadovoljavaju

Proracun vijaka

Uz pretpostavku vijaka M-30 udaljenost cmin vijaka od ruba pojasnice iznosi:

Usvojeni ¢ = 75 mm.

Otpornost vijaka na vlak

F F
F g = =403,92 kN > 2 = 117,12 _ 5c) 28kN
’ Mb 4 4
Otpornost vijaka na posmik
F
Fora = LR = 2244 KN > Foso = \ﬁ = —112’ 6 =14.075kN
7 Mo 8 8

Interakcija uzduzne i odrezne sile

I:v,Sd + Ft,Sd
Fv,Rd 14 Ft,Rd

=0.92<10

Proracun plocice

Debljina plocice
Savijanje plo¢e od vla¢nih vijaka

Mg, = Fq - (C+t, /2) = 26,571 kNm

t

=3.98cm

W, - f, bp.-tﬁ.-fy:tpl>\/6-yMo-MSd :\/6-1,25-26,571-100

Mg < =
Mo 6 7m0 bp|'fy 45-27,5

Debljina plocice: 40 mm
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7.4 Dimenzioniranje spoja kose krovne grede sa pojasom krovne resetke

POPRECNI PRESJEK-
HEA 320A  -kosa greda
HEA 320A  -pojas resetke
MATERIJAL

Osnovni materijal: S 275
Vijci: M20, 10.9 k.v.

REZNE SILE
Ng, = 36,81 kN
V,, =57.39 kN

M, =100,06 kNm
Pojasnice

- vlac¢na sila u pojasu od momenta savijanja:

N M _ MSd _ 100,06 _100,06

= = = = 345,03kNm
" " h-t, 0,301-0,011 (0,29)

-ukupna vlacna sila u pojasnici

N, = NpM + NpN =345,03+36,81=381,81kN

Izracun vara

- max debljina vara s obzirom na debljinu pojaseva nosaca:

a. =07-t. =07-11=7.7 (MmM) — odabrano a=7 mm

Duljina vara na pojasnicama: dodajemo ukrutu na pojasnicu visine 100 mm
- duljina vara pojasnice:

|,=2-b=2-300+2-100=800 mm

- max debljina vara s obzirom na debljinu hrbta nosaca:

a. =071t =07-8=50(mm)— odabrano a=5 mm

- duljina vara hrpta:
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|, =2-d =1000 (mm)
Za pretpostavljeni var a =7 (mm):

- uzduzna sila;:

c _Fum L _204,4 300
wRITT125 100 1,25 100

=490,56 (kN)

uvjet nosivosti

Np = I:W,Sd < FW,Rd

381,81 (kN) < 490,56 (kN)
Za pretpostavljeni var a =5 (mm):

- poprecna sila:

F
w,RK L _ 146,0 @ =327,04(kN)
1,25 100 1,25 100

FW,Rd =

uvjet nosivosti
VSd = I:W,Rd

57.39 (kN) < 327,04 (kN)

— Varovi zadovoljavaju

Proracun vijaka

Uz pretpostavku vijaka M-20 udaljenost cmin Vijaka od ruba pojasnice iznosi:
Usvojeni ¢ = 60 mm.

- ekscentricitet uzduzne sile

M
e=—=271(m
N (m)

Sd
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X, =h—t, /2 =294,5 (mm)

X, =e=h/2+t; [2=2565,5 (mm)

Ngi X, =Fgs X,

X

N

= F,qy = Ny - —2 = 320,66 (kN)

2 |

Otpornost vijaka na vlak

F F
Forg = =176,4 kN > 4 = 320,66 _ 160.33kN
Mb
Otpornost vijaka na posmik
F
F e = VRK —121.2 kN > F, o :Vid :L?’g =14.347kN
' 7 mb ‘ 4 4
Interakcija uzduzne i odrezne sile
F F
e —0.95<1,0
Fv,Rd 14 Ft,Rd

Proracun plocice

Debljina plocice

Savijanje plo¢e od vlaénih vijaka

Mg =F - (C+t; /2)=22.58 KNm

b, f

pl Ty

W_.-f b t]-f o .1 25. .
MSd cmin Ty _ pl “tpl "y :>tp| S 6 VMo MSd _ 6 1,25 22,58 100
50-27,5

Mo 6 7uo

Debljina plocice: 35 mm

Remove Watermark Now

=3.48cm
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7.5  Spoj stupa i krovne reSetke

POZ 6
POZ3 EE— PE 310/280/20

M 30 (k.v. 10.9)

M 20 (k.v. 10.9)

POZ 4
o

224

)

[ [T
| [ r] |
L
P6 700/550/35 |
POZ 1
Pzt

M 30 (kv. 10.9)

P7 385/340/35

Slika 79: Pogled na spoj

POZ3

POZS

POZ 4

Slika 80: Izometrijski prikaz spoja
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POPRECNI PRESJEK-

HEA 320A -pojasnica krovne reSetke
RHS 400/400/10  -stup

MATERIJAL

Osnovni materijal: S 275
Vijci: M30, 10.9 k.v.
REZNE SILE

N, =268,72 kN

Vg, =32.7 kN

M, =93,64 KNm

- vla¢na sila u spoju 0d momenta savijanja:

N oMy 9364 9364

- - - —321,01kNm
P " h-t, 0,301-0,011 (0,29)

Izracun vara

- max debljina vara s obzirom na debljinu pojaseva nosaca:

& =0,7-t. =0.7-11=7.7 (mM) — odabrano a=7 mm
Duljina vara:

- duljina vara pojasnice u y smjeru:

Ip =2-b=2-300=600 mm

- duljina vara pojasnice u X smjeru:

|, =300 mm

- uzduzna sila y smjer:

_Fum L 204,4 600

F o = - .——=981,12 (kN)
R 7125 100 1,25 100

uvjet nosivosti
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Np = FW,Sd < I:W,Rd

268,72 (kN) <981,12 (kN)

- poprecna sila z smjer:

F
Foog = w,Rk .L:%.@ﬂgo,%(m)
’ 125 100 125 100

uvjet nosivosti
VSd < I:W,Rd

324.01 (kN) < 490,56 (kN)

— Varovi zadovoljavaju

Proracun vijaka

Uz pretpostavku vijaka M-30 udaljenost cmin Vijaka od ruba pojasnice iznosi:
Usvojeni ¢ = 75 mm.

Otpornost vijaka na vlak

F F
Foog =— =32312 kN > X = 324,01 —162.0kN
‘ 2 2

Mb

Otpornost vijaka na posmik

F
o = 217624 KN > F, o, = 23t = 39872 _ g 18k
7 mb 4 4
Interakcija uzduZzne i1 odrezne sile
F F
1yt -0.88<1,0
Fv,Rd 14 Ft,Rd
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Proracun plodice

Debljina plocice

Savijanje plo¢e od vla¢nih vijaka

Mg, = F gy -(C+t, /2) = 24.3kNm

=3.32cm

Msd < min
b,-f 60-27,5

W, -fy:bp,-t;-fy:>tl> 6 7o Mg, :\/6-],25-24,3-100
" mo 6 7wo i ol ly

Debljina plocice: 35 mm
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7.6 Spoj kose krovne grede sa krovnom podroZnicom

POZ 8
P11 (180/110/25) —

o

POZ 3
M 20 (k.v. 10.9) y

Slika 81: Prikaz pogleda spoja

POPRECNI PRESJEK-

HEA 320A -kosa krovna greda
U 180 -krovna podroznica
MATERIJAL

Osnovni materijal: S 275
Vijci: M20, 10.9 k.v.
REZNE SILE

Ng, = 92,45 kN

Izracun vara

- max debljina vara s obzirom na debljinu spojne plocice :
a. =07-t.=07-10=7.0 (mm) — odabrano a=4 mm
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Duljina vara:

- duljina vara jednaka je visini spojne plocice:
|, =180 mm

- uzduzna sila:

- _Fum L _116,8 180
“RET125 100 1,25 100

=168,192 (kN)

uvjet nosivosti

Np = I:W,Sd < FW,Rd

92,45 (kN) <168,192 (kN)

— Varovi zadovoljavaju

Proracun vijaka

Uz pretpostavku vijaka M-20 udaljenost cmin vijaka od ruba pojasnice iznosi:

Usvojeni ¢ = 60 mm.

Otpornost vijaka na posmik

F
F —_YR _98 kN> Fv,Sd :VSd =92.18kN

v,Rd
Mo

Proracun plocice

Debljina plocice

Pritisak po omotac¢u rupe osnovnog materijala

F o t” F,o, 7y 10
Flo =Vo 9245 kN =F, o, <F, 5y =22 L o 5 Toso o 2
7w 10 F re
t” =23.58 mm

Debljina plocice: 25 mm
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7.7  Spoj stupa i bo¢ne podroZnice

7

) Slika 82: Izometrijski prikaz spoja
POPRECNI PRESJEK-
RHS 400/10 -stup
RHS 150/5 -bo¢na podroznica
MATERIJAL

Osnovni materijal: S 275
Vijci: M20, 10.9 k.v.
REZNE SILE

N, =218,0 kN

Remove Watermark Now
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Izracun vara

- max debljina vara s obzirom na debljinu spojne plocice :

a. =071t. =07-10=7.0 (mm) — odabrano a=4 mm
Duljina vara:

- duljina vara jednaka je visini spojne plocice:

|, =250 mm

- uzduzna sila:

_Fum L 1168 250

Foo = = =233,6 (kN)
R 7125 100 1,25 100

uvjet nosivosti

Np = FW,Sd < I:W,Rd

218,0 (kN) < 233,6 (kN)

—»Varovi zadovoljavaju

Proracun vijaka

Uz pretpostavku vijaka M-20 udaljenost cmin Vijaka od ruba pojasnice iznosi:

Usvojeni ¢ = 60 mm.

Otpornost vijaka na posmik

F
L LRIV :V%d ~ 72.66kN

v,Rd
7 mb

Proracun ploéice

Debljina plocice

Pritisak po omotac¢u rupe osnovnog materijala
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Fom t Fyss *Yap 10
o =Veg = 7266 KN = F, g < F, g =22 = g 5 Tt T 20
Yw 10 Fy

t” =18.53 mm

Debljina plocice: 20 mm

dfelerment
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7.8  Spoj sprega sa stupom

POZ 1

Slika 83: Izometrijski prikaz spoja

POPRECNI PRESJEK-

RHS 400/400/10 mm  -stup
RD 40 -spreg
MATERIJAL

Osnovni materijal: S 275
Vijci: M20, 10.9 k.v.
REZNE SILE

N, =86,27 kN
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Izracun vara

- max debljina vara s obzirom na debljinu spojne plocice :

a_ =07t =07-20=14.0 (mm)— odabrano a=10 mm

Duljina vara:

- duljina vara jednaka je visini spojne plocice:

|, =40 mm

- uzduzna sila;:

- _Fume L 2921 40
“RET125 100 1,25 100

=03,472 (kN)

uvjet nosivosti

Np = FW,Sd < FW,Rd

86,27 (KN) < 93,472 (kN)

— Varovi zadovoljavaju

Proradun vijaka

Uz pretpostavku vijaka M-20 udaljenost:

Otpornost vijaka na posmik

F
Forg = —2 =98 kN> F,, =V, =86.27kN
7 mb

Proracun plocice

Debljina plocice

Pritisak po omotacdu rupe osnovnog materijala
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F ol F . .10
Fsa =Vsq =86.27 KN = Foss <Fora :ﬂ't— =t > Fosa "o Y
7w 10 Fb,Rk

tP =25.07 mm

Debljina plocice: 30 mm

7.9 Nastavak pojasa krovne resetke

v
&7

:

e
>
i

Slika 84: Izometrijski prikaz spoja
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Dimenzioniranje elementa je provedeno u softveru (modul Steel)

Steel Connection

Name Conn3

Node N54

Connection type Frame bolted

Connection type Frame bolted

Connection geometry | Splice

Calculation type Internal forces

Le/Combl GSN 4
Connection analysis (summary): Side [B55]
Internal forces

NEd 34098 |kN
VzEd [1.71 kN
MyEd [5.18 kNm
Vy,Ed |-3.80 kN
Mz,Ed |8.73 kNm

+.::STRONG-AXIS CALCULATION::..
Design resistances

My Rd |94.07 kNm
| N),Rd 510.24 |kN
Vz,Rd 99,17  |kN

Limiting parts
In tension

End plate in tension

System RIGID
OK |

i IWEAK-AXIS CALCULATION::...
Design resistances

(Mj,z,Rd_|43.03 [kiim _
Vy.Rd  |99.17 |kN

Stiffness

| S)ini_[9.6877 | MNm/rad
S) 9.6877 | MNm/rad

i {RESULTS::...

Unity checks

My, Ed/M},y,Rd 0,06
| Mz, Ed/M| 2 Rd 0,20
NEd/NJ,Rd 0.67
Vz,Ed/Vz,Rd 0.02
Vy,Ed/Vy,Rd 0.04
Vz,Ed/Vz,Rd + Vy,Ed/Vy,Rd 0.06
My, Ed/M},y,Rd + NEd/Nj,Rd 0.72
My,Ed/Mj,y,Rd + Mz,Ed/M|,z,Rd 0.26
My,Ed/MLy,Rd + Mz,Ed[MLz,Rd + NEd/Nj,Rd |0.93

Moment-rotation diagram: Side [B55] - Strong axis
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7.10 Spoj horizontalne krovne grede i krovne reSetke

Steel Connection

Name | Conn2

Node ‘ , INLS

Connection type Frame bolted

Connection geometry | Single-sided

Calculation type Internal forces

Le/Combi GSN 11

Connection analysis (summary): Side [B309]
Internal forces

NEd -129.53 |kN
Vz,Ed | 6.46 kN
My Ed [-20.97 |kNm
Vy,Ed 0.31 kN
Mz,Ed [-0.48 kNm

w1 :STRONG-AXIS CALCULATION::..
Design resistances

Mijde 46.64 KNm
(NJRd | 366.52 |kN
Vz,Rd 257.89 |kN
Limiting parts

In tension
In

End plate In tenslon

e\emeﬂt

u-::wm.““ CALCULATION::...
Design resistances

MzRd [4.90 _ [kNm |
Vy.Rd _|357.14 kN

Stiffiess

[Sjini_[0.0935 |MNm/rad
S 0.0935 |MNm/rad

wIRESULTS: ...

Unity checks

My, Ed/M},y,Rd 0,45
Mz,Ed/M],z,Rd 0.10
NEd/NJ,Rd 0,35
Vz,Ed/Vz,Rd 0.03
Vy, Ed/Vy,Rd 0.00
Vz,Ed/Vz,Rd + Vy,Ed/Vy,Rd 0.03
My, Ed/M),y,Rd + NEd/Nj,Rd 0.80
My,Ed/M},y,Rd + Mz,Ed/M],z,Rd 0.55
My,Ed/Mj,y,Rd + Mz,Ed/Mj,zRd + NEd/Nj,Rd [0.90

Moment-rotation diagram: Side [B309] - Strong axis
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8. DIMENZIONIRANJE TEMELJA SAMCA

Proracun dimenzija temelja samca.
Dimenzije temelja:2000x2000x500 mm
Dopusteno naprezanje :0=500 Mpa

Nsa =889,69 kN

Msq =72,48 kN

h=50 cm

a= \/E= 889,69 =133 m = odabrano a=2,00 m
o 500,00

Maksimalno djelovanje na temelj:

Neg mae = 889,69 [kN ]tlak

Ed,max

Tezina temelja: N, =2,0-12,0-0.5-25=50,0 (kN))

Ng, =N+ N, =889,69+50,0=939, 69 [kN tlak

Naprezanje ispod temelja:

012 < Oopita = 500.0 (kN ]

m2

A=2,0-2,0=4,0 (mz)

woRal 200, 4 (m)
6 6

_ 939,69  72,48.
4,0 ~ 1,33

O1

0, =290.67 kN/m? < 500 kN/m?

g, =179.16 kN/m? < 500 kN/m?

Remove Watermark Now
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9. NACRTI

- pdfe\eme“t
.
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DETALJ "A"
Spoj stup-temel

Tlocrt
|
T | V=30 (k.v 10.9)
© |k O
POZ 1 .
|
J; | P1 (700/500/20)
P1 (70050
ol O " _'. _._ R ]
— ]S T |
ug
N AN | AN
il |
By 400 .
¥ 560 4
|
" 400 ¥
Pogled !
POZ 1 | M-30 (k.v 10.9)
- 5 5
N
POZ 11 | | | ekspandirajuci mort
) E— x1777277077277758377.722

FAKULTET GRADEVINARSTVA, ARHITEKTURE |
GEODEZIJE
KATEDRA ZA METALNE | DRVENE KONSTRUKCIJE
21000 SPLIT, MATICE HRVATSKE 15

DIPLOMSKI RAD

TEMA: KONSTRUKCIJA DRUSTVENOG CENTRA
MEJASI
STUDENT: o MENTOR |  Prof. dr. sc. .Boko
Kojundzi¢ lvan,587
KOMENTOR dr.sc. N.Torié¢
ISADRZAJ DETALJ "A" MJERILO 1:10
DATUM ozujak-lipanj 2017. PRILOG 3
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DETALJ "B"
Spoj stup-medukatna greda

Tlocrt 1 S+ oy Ukruta 250/400
X UKruta
_M
|
| POZ 2
|
gel\ 9 N POZ 2
| AT
9 N\
9 7 ]
POZ1 || ox ukrutd 250/400 % _ | g
InN
9
|"| X
2X ull<ruta 250/4J00
Pogled n N 5
el
I
POZ 1 o
H H
pettd T
] | |
] |
| |
\} | |
(O | — 1 B
b
\} | }\
‘L 9 \ 2x ukruta 250/400
Lfixiliui / ~
H H
IR
1
I
L L
4G|)0

DIPLOMSKI RAD

TEMA: KONSTRUKCIJA DRUSTVENOG CENTRA
MEJASI

STUDENT:

Kojundzi¢ lvan,587

MENTOR Prof. dr. sc. |.Boko

KOMENTOR dr.sc. N.Torié¢

FAKULTET GRADEVINARSTVA, ARHITEKTURE | ]
GEODEZIE ISADRZAJ DETALJ "B" MJERILO 1:10
KATEDRA ZA METALNE | DRVENE KONSTRUKCIJE

21000 SPLIT, MATICE HRVATSKE 15

DATUM ozujak-lipanj 2017. PRILOG 4
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DETALJ "C"

Nastavak medukatne grede

Tlocrt |
P3 (800/450/40)  M-30 (kv 10.9)
X
POZ 2
E <
ukruta 100/40 L
_\ dlB O
__+___E[B]——_,___8
H | B i
£040,
Pogled
P3 (800/450/40) M-30 (k.v 10.9)
ukruta 100/40 ; L) poz2
- ukruta 100/40
/7 -
o
- 1 e I

ukruta 100/40 -2
A

ukruta 100/40

ﬁOﬁQ
DIPLOMSKI RAD
TEMA: KONSTRUKCIJA DRUSTVENOG CENTRA
MEJASI
STUDENT: o MENTOR |  Prof. dr. sc. |.Boko
Kojundzi¢ lvan,587
KOMENTOR dr.sc. N.Torié¢
AT IOSAUSTMIIETAE e DETALY "C" WERLO  1:10
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