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Projekt izlozbenog paviljona na PeljeScu

Sazetak:

Tema diplomskog rada je proracun celicne konstrukcije izloZzbenog paviljona smjeStenog na
poluotoku PeljeScu. Napravljen je numericki model konstrukcije gdje je izvrSena provjera
stabilnosti i dimenzioniranje elemenata konstrukcije prema normi Eurokod 3. U finalnoj fazi
proracunati su Spojevi uz koriStenje programa IDEA STATICA 2019, izradeni nacrti te je
napravljen iskaz materijala .

Kljucne rijeci:

IzloZbeni paviljon, ¢eli¢na konstrukcija, numeri¢ki model, spojevi, nacrti, iskaz materijala

Exhibition pavilion project on Peljesac peninsula

Abstract:

The topic of this thesis is the analysis of steel structure for exhibition pavilion located on Peljesac
peninsula. A numerical model SCIA 2019 was used to check the stability of the structure and for
member design (by using Eurocode 3). Finally, structure connections were calculated with the help
of software IDEA STATICA 2019. The thesis contains basic design drawings and the bill of
material.

Keywords:

Exhibition pavilion, steel structure, numerical model, connections, drawings, bill of material



SVEUCILISTE U SPLITU
FAKULTET GRADEVINARSTVA, ARHITEKTURE | GEODEZIJE

STUDW: DIPLOMSKI SVEUCILISNI STUDIJ GRAPEVINARSTVA

KANDIDAT: Loris Buli¢

BROJ INDEKSA: 687

KATEDRA: Katedra za metalne i drvene konstrukcije

PREDMET: Metalne konstrukcije

ZADATAK ZA DIPLOMSKI RAD

Tema: Projekt izloZzbenog paviljona na PeljeScu

Opis zadatka:

Zadatak diplomskog rada je prorac¢un nosive Celi¢ne konstrukcije izlozbenog paviljona na otoku
Peljescu. Potrebno je za predmetnu konstrukciju izraditi analizu grani¢nog stanja nosivosti, grani¢nog
stanja uporabljivosti, proracun karakteristi¢nih spojeva te izraditi pripadajuce izvedbene nacrte (plan
pozicija, karakteristi¢ne presjeke, detalje spojeva i radionicke nacrte).

U Splitu, 07.03.2019.

Voditelj Diplomskog rada: Predsjednik Povjerenstva
doc.dr.sc. Neno Tori¢ za zavr$ne i diplomske ispite:

doc.dr.sc. Ivo Andrié



Sadrzaj

1.

TENNICKI OPIS cnttiee ittt e e s e e e s st e e s s s bae e e e esabeeeeseataeeeenaaaeeas 1
00 S O T o] o 1 4 0] (o =R 1
1.2, KONStruktivni @1@MENT .....eeiiiiiiiie e 2
1.3, ProraCun KONSEIUKCIE ... ..ueiiiiiiieeieiiee ettt e e e e ee e e s eata e e e e saaae e e e s aaneaeeeanens 3
1.4, SVOjStVA MAterijala ..cceecveieeiiiiiee e e 4
1.5, ZaStita @lemenata.....cocii i e e e 5

1.5.1.  ANtiKOrozivNa ZaStita......coooueeeriuiiieiieeciee e 5

1.5.2.  Protup0Zarna zaStita .....cccceecuiee et e e et e e e e nnreee s 5
1.6, MONtAZa KONSEIUKCIE c..uvviiiiiiiiee ittt e e s e e et e e e e saa e e e e s aaaeeeenanees 6

NUMEFICKT MOTEL ...ttt sttt e s s e e sane e e aeeas 7

J N [ W o1 =T g =Tol=] oY - SR 10
78 B Yo Yo -1 [0 B =1 g o oY o1 £=1 £=Tol=] o [P 10
I B O o 7= ¢ =T ol=] Y LY T[T o o o SRR 11
I T O o) d<] ¢ <Y ol=Y Y (=Y (] d o) o TP UUPURRRP 12

3.3.1.  Djelovanje VJetra Na KrOV ......ceeciei e e ccciite e e e e eestrere e e e e e e e e eeneaeeeeeaeeeennnns 15

3.3.2. Opterecenje vjetrom trenjem PO KrOVU .......cooecciurreeeeeeeeieiicinrreeeeeeeeseenrneeeeeeeeeennnns 18
3.4, Temperaturno OPLEIrEEENJE ...ttt ee et e e e e e e et e e e e e e s e e erreaeeeeeeeeeennneeens 20

REZUITATH +.veeeee et s e nees 22
4.1, POMACi KONSTIUKCIE.uurvieieiiieiciiiiieet ettt e e e e e s re e e e e e e e seeanbrareeeeeeeennns 22

5.1.1 Horizontalni POmMaK.....ccce oottt e e e e e e e et re e e e e e e e eenans 22

5.1.2. Vertikalni pomak KONSTFUKCIE vevvvviieiieiiiieieeie ettt 23
4.2, TeZINA KONSEIUKCIJE «.vvriieieeiee ettt e e e e e et e e e e e e e e s et eeeeeaaeeeenans 24
4.3.  OVisNOSt teZINE 0 DrOjJU POZICIj@.uuueeiiiiiieiiciiieeiee it eeeererrree e e e e e e s eentrereeeeeseennnns 25

4.4, KONtrola NAPIrEZanja ..uueeieeeieiccciiiieiee e e e ee ettt e e e e e ee e e e e e e e e e e s s nabaaeseeaeeeseenstreneeeaaseenanns 26



o T B 110 0 T=T a4 oY o 11 = 1 o} L= RPRRNt 27

5.1.  Dimenzioniranje StUPOVA......ccccciiiiiiiiiii e 27
HEA 550 ...ttt ettt ettt ettt b e e a b e e bt e st e e bt e e a b e e bt e eabe e bt e e bt e nhteebeenateenbeeaeas 27
HEA 320 ittt e st h e et e b s e e b e e e bt e n e s b e e neeeareenneen 31

5.2, Dimenzioniranje reSEtKE......cciiviuiiii it et e e e naraee s 35
40100, 600 ) (ST OP PSPPSRSO 35
HES]0) G0} OO UP PP PRRUSTO 39
LBOXTLOOXS ..ttt ettt ettt ettt ettt et s et eea e b e s bt e b e e a bt e bt e s b e e he e e ar e e bt e s b e e nnneenreennees 42
I 0)14210) 1 TSP PRPOPRRO 49
BOXS0X3 -ttt ettt ettt ettt ettt h et bt a b e b e e e h e e e b e e ea et e b e e ehe e e bt e nneeebeenneeenreenneen 53
L20XBOXS .. uteentee ettt ettt ettt et ettt e bt b e e bt e b e e e a bt e b e e ear e e bt e e bt e nneeereenneeenneenees 56
100 10 ) A U T PP TP 59
401001210t S OO P P PRPOPRRURPTOP 62
TAOXOOXS ...ttt ettt ettt r et n e e e n e e n e r e s r e e neeeneennees 66
TAOXTOXA ...ttt ettt ettt et e at e e bt e e a bt e bt e et e e bt e e a bt e bt e sab e e bt e e bt e nneesbeenneeenreenees 69
BOXOOXA ...ttt ettt ettt ettt s ettt r et e e e s et e r e e et e n e sne e e r e e e neeereennees 73

5.3.  Dimenzioniranje POUrOZNIiCE. .. ..cuiiiiie et e e e eeccctree e e e e e e ectrere e e e e e s e e earrreeeeeeeeeennneeens 76
IPELBOA ...ttt sttt h et n e s e R e e n e n e e s r e e neeeneennees 76

5.4.  DimMeNZIONIranje SPreEa..ccccciiiiiiiiiiiiic e 80

ST o Lo =) PP 83

6.1, SPOJ SEUDP LEIMEI  .eurrrieiiieiieieteeee et e e e e e et e e e e e e s esnatraaeeeeeeeeesnnsnrrens 83

6.2 VIaCni Nastavak reSetKe ........oouiiiiiiiiiiiee s 87

6.3 TIACNi NAStaVvak reSetKe ........ociiiiiiiiiieee e 94

6.4. SPOj iISPUNA AONJi POJAS ceveieeiieiiiiiiiiee e e e ettt e e e e e ee st e e e e e e e e esntreaeeeaeeeeseaastreneesaaesennns 101

oY o T T I o IO F= I <o o VTN o o) - 3R 113



7.

8.

6.6. SPOJ STUP FESETKA .evviriieiiiiei ettt e e e e et r e e e e e e seeasbaeneeeeeseeennns
NV = ol RS

Y (<1 £=] o (L= T T T T T U T T TP PTPRTTPPPRRRRIRt



Diplomski rad Loris Buli¢

1. Tehnicki opis
1.1. Opis konstrukcije

Predmet ovog projekta je izrada Celiéne konstrukcije izlozbenog paviljona na Peljescu.
Parcela predvidena za gradnju nalazi se na vrhu breZuljka, s pristupnom cestom smjeStenom na

sjevernoj strani parcele.

Sjeverni dio parcele sluzit ée kao parkirni prostor za 85 vozila, s uredenim pjesackim

stazama i drve¢em kao prirodnim zaklonom od sunca.

Konstrukcija se sastoji od izlomljenog poligonalnog oblika koji moZemo promatrati kao dio
osmerokuta s izbacenim juznim proceljem. MozZemo je podijeliti na tri zone: unutarnji prsten s
razmakom od 6 metara izmedu resetki, vanjski prsten s razmakom od 8 metara i juzno procelje

s razmakom od 5 metara.

Ukupna Sirina objekta iznosi 43,18 metara, ukupna duljina objekta iznosi 90,31 metar.

Ukupna povrsina krovne plohe je 2168,13 m?2.

Visina objekta varira od 10,8 m do 11,5 m. Svi stupovi su visine 10 m, a varijabilna je visina
reSetke koja ovisi o maksimalnom rasponu izmedu stupova. Najvisa reSetka nalazi se u
vanjskom prstenu, te je visine 1,5m dok se najmanja nalazi u unutarnjem prstenu te je visine 0,8

m. Krovna ploha je u odnosu na horizontalnu ravninu nagnuta pod kutom o= 3° sto je

ekvivalentno padu od 5%.

Glavnu konstrukciju ¢ine ravninske reSetke medusobne udaljenosti 6 m, odnosno 8 metara
u vanjskom prstenu. One su medusobno pridrZzane ravninskim reSetkama ¢ija udaljenost varira

u rasponu od 2,65 m do 6,81 m. Vrsta reSetke je N reSetka (Prattova resetka).

Sekundarnu konstrukciju tvore podroznice i spregovi. PodroZnice se oslanjaju na gornji
pojas reSetke. Kao pokrov koriste se aluminijski sendvi¢ paneli. Stabilizacija paviljona je
ostvarena sa spregovima u krovnim i bocnim ravninama, postavljanjem krovnih spregova u
vanjskom prstenu i boc¢nih spregova na 3 procelja. Sekundarna konstrukcija je zglobno vezana

za glavnu konstrukciju.
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Stupovi su upeto vezani za temelje. Spoj stupa i reSetkaste konstrukcije ostvarit ¢e se

¢eonim plo¢ama i vijcima, gdje se vrh stupa direktno veZze za donji pojas reSetke.

Temelji su armirano betonski temelji samci, kvadratnog tlocrtnog oblika i dimenzija 3,0 x 3,0

x 0,5 metara.

1.2. Konstruktivni elementi
Krovna resetka

Proracunom, za gornji i donji pojas reSetke, su odabrani Suplji vru¢evaljani pravokutni

profili:

e CFRHS 200x100x6
® CFRHS 180x100x5
e CFRHS 120x50x3
® CFRHS 120x80x5
® CFRHS 200x80x5
® CFRHS 140x60x5

® CFRHS 140x70x4

Za ispune reSetke odabrani su Suplji vrucevaljani pravokutni profili:

® CFRHS 150x50x3
® CFRHS 50x50x3

® CFRHS 60x60x4

Pri odabiru profila vodilo se ra¢una o izbjegavanju proboja pri spajanju ispuna na pojas,

stoga su ispune okrenute za 90°.

Stupovi

Prorac¢unom su odabrani vanjski stupovi europskih Sirokopojasnih H profila HEA 550 i HEA

320, ukupne duzine 10 000 (mm).
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Podroznice

Proracunom su odabrane podroZnice europskih Sirokopojasnih H profila IPE 160 AA.
Spregovi

Proracunom su odabrani puni kruzni profili RD20 (Celi¢na Sipka © 20)

1.3. Proracun konstrukcije

Proracun konstrukcije izveden je u programskom paketu SCIA engineer 2018. Proracun
reznih sila, pomaka konstrukcije te dimenzioniranje konstruktivnih elemenata izveden je
koriStenjem programa SCIA engineer 2018, dok je za nacrte koriSten AutoCAD 2017. Proracun

spojeva je napravljen u IDEA StatiCi 10.

Proracun je proveden po teoriji prvoga reda dakle na nedeformiranoj konstrukciji pri cemu

nisu uzete u obzir pocetne imperfekcije konstruktivnih elementa.

Prorac¢unom su obuhvaéena sva djelovanja na konstrukciju:

° Vlastita teZina

° Dodatno stalno opterecenje
° Opterecenje vjetrom

° Opterecenje snijegom

. Temperaturno optereéenje

Opterecenja su na konstrukciju zadana uz pomo¢ naredbe load panela, koja optereéenje po

povrsini panela raspodjeljuju na krovnu resetku.

Konstrukcija je prikazana prostornim modelom s opterecéenjima koja djeluju okomito i u

ravnini krovnih i bo¢nih ploha(panela).

Uzimajuéi u obzir lokaciju objekta napravljena je analiza optereéenja koja obuhvadéa
djelovanje snijega, vjetra i temperature. Objekt se nalazi na podrucju PeljeSca, nadmorske
visine 215 m $to spada u |. zonu te daje karakteristi¢nu vrijednost opterecenja snijegom na tlu.
Za opteredenje vjetrom uzeta je zona |, kategorija zemljista Il te je uzeta u obzir visina objekta i

njegova zasti¢enost.
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Vjetar je dominantno opterecenje za ovakav tip objekta stoga mu je posveéena velika paznja
te je proracunat kao 3D vjetar u SCIA Enginneru, sa 16 razlicitih vrsta opterecenja ovisno o

smjeru vjetra.

Za svaki element konstrukcije odredena je mjerodavna kombinacija optereéenja za provjeru

granic¢nog stanja nosivosti i granicnog stanja uporabljivosti.

Rezultati prikazani u ovom projektu ukljuéuju rezne sile i pomake odredenih dijelova
konstrukcije. Rezne sile su dane u jedinicama kN za poprecne i uzduzne sile, kKNm za momente

te u mm za pomake konstrukcije.

1.4. Svojstva materijala

Svi elementi konstrukcije (krovna reSetka, stupovi, podroznice, spregovi i spojne ploce)

izradeni su od gradevinskog Celika S355.

IName 5355

Code independent

Material type Stee
Thermal expansion [m/mK] 0,00

Unit mass [kg/m~3] 78500

E modulus [MPa] 2,1000e+05
Poisson coeff. 0,3

Independent G modulus
G modulus [MPa] 8,0769%e+04

Log. decrement (non-uniform... 0,15

Colour |

Thermal expansion (for firer.. 0,00
Specific heat [J/gK] 6,0000e-01
Thermal conductivity [W/mK]  4,5000e+01

Matenal behaviour for n...

Material behaviour Elastic =
EC3
Ultimate strength [MPa] 490,0
Yield strength [MPa] 3550

Thickness range

Slika 1.4.1 Svojstva odabranog celika
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Koristeni vijci u konstrukciji su: M12,M27 i M30 kvalitete vijaka 5.6., M16 kvalitete

vijaka 5.8. i M20 kvalitete vijaka 6.8.

Temelji su izradeni od armiranog betona klase C 25/35, s betonskim c¢elikom B500B kao

armaturom.
Za oblogu paviljona koriste se sendvi¢ paneli vlastite teZine 25 kg/m? .

1.5. Zastita elemenata

1.5.1. Antikorozivna zastita

Prema odredbama 'Pravilnika o tehni¢kim mjerama i uvjetima za zastitu celi¢nih

konstrukcije od korozije" svi dijelovi ¢eliéne konstrukcije moraju biti zasti¢eni.

Korozija je oksidacija Zeljeza do koje dolazi uz prisustvo vlage i raznih necistoca. Svi
elementi objekta zasticeni su od korozije pocinavanjem. To podrazumijeva nanosenje
prevlake cinka po toplom postupku. Masa i debljina prevlake odredene su pravilnikom i ne
mogu biti manje od 500 g/m? na elementu debljine 5mm. Prije samog pocinéavanja potrebno
je sve Celitne elemente odmastiti, ocistiti razblazenom otopinom klorovodi¢ne kiseline te
isprati hladnom vodom. Neposredno prije pocincavanja, c¢elicna konstrukcija se stavlja u
taljevinu ili otopinu za flusiranje. Kao vrsta zastite od korozije odabrana je zastita vru¢im

pocincavanjem i zastitnim premazom. Ukupna debljina zastitnog sloja usvaja se 200 um.

1.5.2. Protupozarna zastita

Pri izvedbi osigurat ¢e se provedba svih propisa o zastiti od poZara. Pristup i
intervencija vatrogasnog vozila omogudit ¢e se sa sjeverne strane parcele. Zahtijevana
vatrootpornost elemenata Celi¢ne konstrukcije F60. Odabrana je zasStita F60 jer sa radi o
tipu objekta u kojem se, u svom punom kapacitetu, moze nalaziti veéi broj ljudi. Osiguranje

vatrootpornosti osiguravamo specijalnim ekspandirajuéim premazima.
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1.6. Montaza konstrukcije

Nacin izvedbe konstrukcije objekta je montazno. Elementi predgotovljeni stizu na
gradiliSte te se medusobno spajaju vijcima. Spajanjem segmenata montirat ¢e se nosiva

konstrukcija.

Montaza zapocinje s postavljanjem stupova u temelje, koji se pridrzavaju dizalicom dok
se ne postigne vertikalnost. Nakon uévrscivanja stupova u temelj, koje se izvodi vijcima na
plo¢ama, moze se krenuti si montazom krovne konstrukcije. Prvo se montiraju svi dijelovi

konstrukcije iznad stupova a nakon toga slijedi montaza ostalih dijelova konstrukcije.

Pri montaZi je potrebno u suradnji s geodetima vrsiti stalne kontrole kako bi montaza sto

bolje prosla.
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2. Numericki model

Numericki 3D model izraden je u SCIA Engineer 18

T e T

Slika 1.6.1 Izometrijski prikaz modela

Slika 1.6.2 Sjeverno procelje
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Slika 1.6.3 Juzno procelje
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Slika 1.6.5 Zapadno procelje

Slika 1.6.4 Istocno procelje

Slika 1.6.6 Tlocrt
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3. Analiza opterecenja

3.1. Dodatno stalno opterecenje

- pokrov g = 0.25kN /m?

- instalacije g = 0.10kN /m?
- vlastita teZina — biti ¢e dodana u sklopu ra¢unalnog programa

> g =0.35kN /m?

Loris Buli¢

10
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3.2. Opterecenje snijegom

Proracun djelovanja snijega napravljen je prema Eurocodu 1 [1].

Opterecenje snijegom na krovu

s=4,-C,-C,-s,

- ., - koef. oblika za opterecenje snijegom

krov nagiba 0° < <30° — 4, = 0,8

- S, - karakteristi¢na vrijednost opterecenja na tlu u [kN /mz]

zona Pelje3ac, podrugje 1., nadmorska visina 215 m = s, = 0.25kN / m?

Karta karakteristicnog opterecenja snijegom
[kNm~].

Podaci: 1971-2000, -

Karakteristiéno opterecenje snijegom (kNm-3

R

Ro

DHMZ

Autor
mr.sc. Melita Peréec Tadic

v
ERERRREOO0000000

ooo

Slika 3.2.1 Karta karakteristicnog opterecenja snijegom [kNm?]

- C, - koef. izloZzenosti = C, =1,0
- C, - toplinski koef. = C, =1,0

- s=0,8-1,0-1,0-0,25=0,2[kN /mz]

11
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3.3. Opterecenje vjetrom

Proracun djelovanja vjetra na konstrukciju napravljen je prema Eurocodu 1 [2].

- pritisak vjetra na vanjske povrsine: We= gp*Ce(ze)*Cpe [kN/m?]

- pritisak vjetra na unutarnje povrsine: wi = gp*ce(zi)*cpi [KN/m?]

gdje je:

gref — poredbeni tlak 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

Osnovna brzina vjetra [m/s]

Razdoblje: 1992-2001.

Osnovna brzina vjetra je najveca ogekivana
10-minutna brzina vietra na 10 m iznad ravnog tia
kategorije hrapavosti Il za povratno razdoblje 50
godina.

Autor: dr.sc. Alica Bajic
Suradnja: mr.sc. Stjepan Ivatek-5ahdan

dr.sc. Kristian Horvath
mr.sc. Melita Peréec Tadi¢

T T T
0 100000 m

Lambertova Konformna konusna projekcia
Stera, @ = 6371007 180

Myperilo na sredrjem mendijanu: 1.0
Standardna parsiela 1: 44'N
Standardna parsiela 2 44N

14 15 16° 17 18 19

45

44

Slika 3.3.1 Karta osnovne brzine vjetra

Qb == p - VE[kN/m?]

N |-

Loris Buli¢

12
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gdje je:

Vb — 0snovna brzina vjetra

p — gustoca zraka (p=1,25 kg/m3)

Osnovna brzina vjetra v, ,dana je izrazom:

Vb= Cdir™ Cseason *Vbo

gdje je:

Vb — 0snovna brzina vjetra

cqir — koeficijent smjera vjetra (obi¢no uzima vrijednost 1,0)

Cseason — koeficijent ovisan o godisSnjem dobu (obi¢no uzima vrijednost 1,0)

Osnovni pritisak vjetra:
v =20, O(m) -
S

ocitano za PeljesSac

Cyr =Conyyy =10

season

Vb =Vbo 'Cdir -C

season

—20-1,0-1,0=20,0(0)
S

p=12559
m

p) 1,25 N kN
qb = E . Vs = T . 20, 02 == ZSO(F) = 0, ZS(W)

Faktor terena k, -za kategoriju terena ll :

0,07

0,07
k. =019- (22 =0,19 (0’3>' =0,215
re = ZO,II o 0,05 o
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yA 12
Crp = k, - In (g) =0,215-1In (0’_3> = 0,793

CO(Z) =10

Srednja brzina vjetra iznad terena:
m
Viaieay = Vo *Cri) " Coy =20-0,793-1,0 =15, 86(?)

Intezitet turbulencije:

Ky 1
Iv(z) = = = 0,271

Co *In (%) 1-1In (12'0)

Pritisak brzine vjetra pri udaru:
dp(z) = Ce(2) - qp =2,35 * 0,25 =0,59 kN/m?

Ce(2)=2,35 -oCitani faktor izlozenosti sa slike 3.3.2

e | L /

:: f w/ m / I /4' //"
70 / / / //
60 / / / //

50 s5araaans

o IEERTREE
) P A
B A
. //5//

. ===
0.0 1.0 2.0 3.0 4.0 5.

cefz)
0
Slika 5. Grafi¢ki prikaz faktora izloZenosti ¢ (z) za ¢,=1,0 i k; =1,0

Slika 3.3.2 Graficki prikaz faktora izloZenosti
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3.3.1. Djelovanje vjetra na krov

Djelovanje vjetra na konstrukciju modeliramo kao djelovanje na halu pravokutnog oblika

dimenzija 90 x 33 m, visine 11,5 m.

Rulr zabata
.hp /
¥ r -
h |5 z=h
Vol il ] [~ i & il
Nadozid

Zacbijen | lzemijeni zabati

-
T,

T [e-smzn,
ald F odabire se manja vrijednost
I dimenzja okomito na wetar

eld F

Slika 3.3.3 Prikaz podrucja vjetra za ravne krovove

2
*

e=b il 2h,
odabire se manja vrijednost
b: dimenzija ckomito na vietar

vietar ‘
Vi"\‘D s a é - I,\
—_

Vietar
4 - botnipoged -~ . |A 8 c

Slika 3.3.4 Prikaz podrucja vjetra za vertikalne zidove

15
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Podrugje
Vrsta krova F G H 1
Tram Caat Cpa,m Cpa Cpm 10 ] Conm o
. . - +02
Ostri zabati -148 -25 -1.2 -2.0 -0.7 -1.2
-0.2
+02
kiR = 0,025 -18 -22 -11 -18 -0.7 -12
=02
- - +0.2
5 nadozidima h.th = 005 -14 -20 -0 -1.6 -0.7 -1.2
-0,2
+02
h.th = 0,10 -12 -1.8 -0.8 -1.4 =07 -1.2
-02
rh = 0,05 -1,0 -15 -12 -1,8 -04 +02
-0.2
. +02
Zaobleni ik = 0,10 -07 -12 -08 -14 -03
zahati
-0.2
rih = 0,20 -D5 -0.E -05 -0 -03 02
-0,2
+0.2
o = 3 -10 =15 -1.0 -15 -03
-0,2
Izlomn jeni 2 . - +0,2
zabati = 45 -12 -1.8 -13 -1.8 -04
-0,2
+02
o = &0° -13 -18 -13 -18 -05
-0.2
MAPOMENA 1: Z3 krovove & nadozidima il Zasbljenim Zabaima, smije s& upoirebijavat ineama Interpoiaci|a za metuvilednoss ik | mi
HAPCMENA 2: Za krovove & [Zomianim zabatima, smile se upotrebliavat] lineama Interpoiaclja Emedy o= 30°, 45" | o= E0°. Z3 o= 50" smie ==
upatrabiiavatl Ineama Interpoiada ey viljeonost 73 o= 607 | iednost Z5 rEyne Kowove § ostim (Iziemijenim) Zabatima,
NAPTMENA 32 U podnicju |, gdje su dane | pazittvne | negativne vrjednost, u obzir [ treda & uzetl obje vrijadnost.
MAPOMENS &: 73 saml Izlomijen Zzbat, koefclj=t van|skog Haka dand su u Bbild 743 Koeficllent] varjskog Taka 23 dvosiresne krowowe; smier wera 1™,
podratie F | G, ovisno o naglbu [zomilenog zabata.
MAPCMEMA 5 Za sami zackijen] zabat, koeficen | vaniskog Saka oanl su Ineamom rispo@ciom du? kevalle, Emedu wisdnost na 2 | na ko
5 MAPOMENA 6 Za mansamne sirzhe &2 50 horizoniaine dimenz]e manje od o110 heda uzetl wileonost za oétre strehe. Za definkiu « vid el siku
75

Tablica 3.3-1 Preporucene vrijednosti koeficijenata vanjskog tlaka za ravne krovove

Odredivanje koeficijenata unutarnjeg pritiska

Koeficijenti cpi ovise o veli¢ini i raspodjeli otvora na oblozi hale (fasada i krov). U ovom primjeru

nije definiran raspored i veli¢ina otvora, zato se za vrijednost ¢, usvaja vrijednost iz normi.

= Unutrasnji koeficijent pritiska - pi=0,3

Pri odredivanju vjetra na vertikalne zidove izracunat je odnos visine i bo¢ne stranice

h/d=11,5/33=0,35

16
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Diplomski rad
Podrucje A B c D E
hid Cpa 22 Cm Cpu 10 [ Cm - [ o Cput I Epe,
5 -12 -14 -08 -1.1 -05 -08 +10 -0.7
1 -12 -14 -08 -1.1 -05 -08 +10 -05
0,25 -12 -14 -08 =11 -05 =07 +10 -03
Tablica 3.3-2 Preporucene vrijednosti tlaka za vertikalne zidove
Rezultirajuée djelovanje tlaka po zonama
We = qref . Ce(Ze) . Cpe [kN/mZ]
Grer = 0,25 kN/m?, Ce(ze) = 2,35
PODRUCIE A B C D E F G H I
Cpe,10 -1,20 -0,80 -0,50 0,70 -0,30 -1,80 -1,20 -0,70 -0,20
Wei1 (kN/m?) -071 | -021 | -029 | 041 | 017 | 106 | -0,71 | 0,41 | -0,12

Tablica 3.3-3 Djelovanje tlaka po zonama

Rezultirajuée djelovanje podtlaka po zonama
Wi = Gref * Ci(Zi) + Cpi [kN/m?]
Qref = 0,25 kN/mz, Ce(Ze) = 2,35

w;=0,25 - 2,35 10,3 = 0,176 kN/m?

Rezultirajuée djelovanje vjetra

Wk=wWe—w; [kN/m?]

Vjetar W1 pozitivni unutarnji pritisak-nadtlak (¢, = +0,3)

17
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PODRUCIE A B C D E F G H |

We (kN/m?) | 071 | -021 | -029 | 041 017 | -106 | 0,71 | 0,41 | -0,12

wi (kN/m?) | 0,176 | 0,176 | 0,176 | 0,176 | 01176 | 0,176 | 0,176 | 0,176 | 0,176

Wuk (kN/m?) | -0,534 | -0,034 | -0,114 | 0,586 | 0,346 | 0,884 | -0,534 | -0,768 | 0,056

Tablica 3.3-4 Ukupno djelovanje po zonama - tlak

Vjetar W2 negativni unutarnji pritisak-podtlak (c,i = —0,3)

PODRUCIE A B C D E F G H |

We (kN/m3?) | 071 | 021 | -029 | 0,41 017 | -1,06 | -0,71 | -0,41 | -0,12

wi (kN/m?) | -0,176 | -0,176 | -0,176 | -0,176 | -0,176 | -0,176 | -0,176 | -0,176 | -0,176

Wuk (kKN/m?2) | -0,886 | -0,386 | -0,466 | 0,234 | -0,006 | -1,236 | -0,886 | -0,586 | -0,296

Tablica 3.3-5 ukupno djelovanje po zonama - podtlak

3.3.2. Opterecenje vjetrom trenjem po krovu

Fi =Cy, - 0,(2)- A, - silatrenja
C, = 0,04 - koef. trenja za narebreni lim (vjerojatni pokrov)
q,(2)=c.(2)- 0, -tlak “vrine” (referentne) brzine

Ce(2)=2,35- koef. izlozenosti

0, - poredbeni tlak pri srednjoj brzini vjetra

A, - povrsina usporedno sa smjerom vjetra
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d ]
> '
ind —— Ay=2-0'0
i Iﬂmd - fr %/
?3-_ l l l [
.EE ! " ¥ " ¥
| I
Frra i

Slika 3.3.5 Trenje vjetra po krovu

Referentna povrsina:
A, =2-b-d=2-90-33m=5940 m*

F, =0,04-2,35-0,25-5940 =139, 59 kN
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3.4. Temperaturno opterecenje

5150000

S100000

5150000

5100000

2300000 2360000

DHMZ

Autor.
mrse. Melta Pertec Tadié

Suradnict.
dr.sc. Marjana Gajic-Capka
Renata Sokol Jurkovié, dipling

§ 100 hm.
Poprecna Mercatorova promhcis
© Bensel
Srvcry markdjun 1630
Beacrya parniels 00
Myt 18 wiochyam ome7
200000

Maksimalne temperature zraka 'C|
Za povratno razdobje 50 godina

>40
3540

30-35
2530

Slika 3.4.1 Karta maksimalne temperature zraka

2300000 2360000

2400000

2480000

Karta minimalne temperature zraka [°C]

2za povratno razdoblje 50 godina.

‘
£
\
.

\\

DHMZ
Autor
me.sc. Molta Pertec Tadié

Suradnict
dr sc. Marjana Gajic-Capka
Renata Sokol Jurkowe, dipling.

My i srvcryam mevjanie 0 0667
Easting 2500000

1w "

Podaci: 1971-2000.

Minimalne temperature zraka ('C)
Zn povratno razdoblje 50 godina

Slika 3.4.2 Karta minimalne temperature zraka

Loris Buli¢
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ProraCun temperaturnih djelovanja napravljen je prema Eurocodu 1 [3].

Promatrani objekt nalazi se u zoni Peljesac, podrucje 1., nadmorske visine 215 m.

Najvisa temperatura u hladu: Tmax = 40 ¢C

Najniza temperatura u hladu: Tmin=-10 ¢C

Pretpostavlja se djelovanje jednolike temperature promjene u svim presjecima.

Pretpostavljena temperatura pri montazi konstrukcije T= 15 2C.

1. Maksimalna pozitivna temperaturna promjena: Tmax = 40 2C- 15 2C=25 °C.

2. Maksimalna negativna temperaturna promjena: Tmin=-10 2C-15 2C= -25 2C.

Pri dimenzioniranju elemenata u obzir nije uzeto temperaturno opterecenje, zbog svog

zanemarivog ucinka na konstrukciju.

21
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4. Rezultati
4.1. Pomaci konstrukcije

Displacement of nodes

Linear calculztion, Extreme : Global
Selection : All
Combinatiers : SLS-Char (auto)

Case '—' | | Wy~ —uz | Fix | -Fly Fiz

= [mm]} -[mm] fmrad] [mrad)

LS-Char (auto)/7 2 -26,0| -259 1,2 2,5 -0,1

LS-Char (auto)/8 E -16,8 2,2 0,1 Wi -2,4

LS-Char {auto)/9 21,2| -425 1,5 -2,0 -1,1 -0,4

N294 | SLS-Char {auto)/? -16,9| 42,7 -11.7 -1,0 -2,5 0,1
NE84 | SLS-Char (auto)/7 -18,4 328 -46,8 0,0 -0,5 0,8
N478 | SLS-Char {auto)/10 4,0 19,5 52 0,5 -0,1 -0,5
NESD | SLS-Char (auto)/11 -7,3 158 1,6 =59 3,5 3,6
N579 | SLS-Char (auto)/12 75| -182 -0.1 3,7 -0,5 -0,1
N314 | SLS-Char (auto}/{11 -22,2 38,0, -103 24 -5,2 -0,8
N734 | SLS-Char {auto)/13 3,7 10| -122 25 4,4 0,2
N568 | SLS-Char (auto)/14 8,1 1,5 1,8 0,9 -1,3 -6,6
N568 | SLS-Char {auto)/15 61| -231 -1,7 0,2 0,2 5,8

Slika 4.1.1 Pikaz maksimalnih pomaka ¢vorova

5.1.1 Horizontalni pomak

- s> 43,0

Loris Buli¢

S

Slika 4.1.2 Pomak konstrukcije u x smjeru

Horizontalni pomak ux=43,0mm
Horizontalni pomak uy=42,7 mm

Dopusteni horizontalni pomak:

22
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U 1 — 11500
dop™= 950 — 250

=46 mm

Udop = 46 [mm] > Uy = 43,0 [mm] > Zadovoljava

Udop = 46 [mm] > Uy = 42,7 [mm] - Zadovoljava

Slika 4.1.3 Pomak konstrukcije u y smjeru

5.1.2. Vertikalni pomak konstrukcije

Vertikalni pomak uy=46,8 mm

Dopusteni vertikalni pomak:

Udop = 109 [mm] > Uy = 46,8[mm] - Zadovoljava

Loris Buli¢

-42.,5

23
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LES!E;.-:».:--.. < ot e A

e A

Slika 4.1.4 Pomak konstrukcije u z smjeru

4.2.Tezina konstrukcije
TezZina konstrukcije izracunata je u programu SCIA Engineer 2018.

Iz slike 5.2.1 vidljivo je da je ukupna masa konstrukcije 88827,4 kg, a ukupna povrsina
konstrukcije 2311,793 m?2. Dijeljenjem mase konstrukcije s tlocrtnom povrsinom konstrukcije

dobivamo kilazu po metru kvadratnom.

88827,4 38,42 [ke/ 5

—=" _3g m

2311,793 (ke ]
Bill of material

| Mass Surface! | Volume

S TN [0 0250 i .
| Total results : | 88827,4| 2311,79%

| Suface | Note: only one surface of each 20
member is taken into account for
calculation of the surface arsa.

Material  Mass Surface  Unit volume Volume

[kg] [m7] [mm [m7]
|$ 355 | 888273 | 2311,789 7850,0| 1,1316e+01 |

Slika 4.2.1 Iskaz materijala

24
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4.3. Ovisnost tezine o broju pozicija

Masa konstrukcije (kg/m2)

Tablica 4.3-1 Masa konstrukcije i broj pozicija

Masa konstrukcije (kg/m?) Broj pozicija
44 8
41,44 9
40,41 10
40,45 11
40,26 12
40,11 13
38,64 14
38,42 15

44

N

41,44\
0,41——40,45—40,25_40,1
38,64——3g,42

1 2 3 4 5 6 7 8

Broj pozicija

Slika 4.3.1 Prikaz ovisnosti mase konstrukcije o broju pozicija

Prilikom dimenzioniranja elemenata uvedene su pozicije, kako bi postigli Sto bolju iskoristivost
poprecnih presjeka i sto manju tezinu same konstrukcije.

25
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4.4. Kontrola naprezanja

U projektu je odabrana gradevinski ¢elik S 355. S oznacava Steel, odnosno celik a 355 je

granica popustanja Celika. Ovisno o debljini elementa t, promatramo sljedecu tablicu.

Tablica 4.4-1 Standardne kvalitete

NOMINALNA NOMINALNA Debljina elementa t [mm]
KVALITETA | KVALITETA t < 40 mm 40 mm < t < 80 mm
EN1993-1-1 ENV1993-1-1 | fy [N/mm’] | fu [N/mm°] | fy [N/'mm’] | fu [N/mm’]
EN 10025-2
§235 Fe-360 235 360 215 360
§275 Fe-430 275 430 255 410
S 355 Fe-510 355 510 335 470
S 450 440 550 410 550

f, - granica popustanja Celika,
f, - ¢vrstoa Celika.

3D stress —_ .
Values: oe §
Linear calculation 2
Combination: ULS-Set B (auto) 340.7 8
Selection: All 300.0
Location: In nodes avg. on macro. 270.0
Systemn: LCS mesh element 5 Y 1
Principal magnitudes 240.0
210.0
180.0
2 B IR < 120.0
NN AL/ 17
MUY,
0.6
ol — =
-w ¥
S
L W
%
Qe eex

Slika 4.4.1 Rezultati proracuna naprezanja

3D stress

Liriear calculatiori

Combination: ULS-Set B (auto)

Selection: “All

Location: In nodes avg. on macro. System: LCS mesh element
Principal magnitudes

Results on 1D member

Extreme 1D: Global

Case o1 o2 Txy [ Txs Tz [ Txs

[MPa] [MPa] [MPal [MPa]

B1365 |9,000- 4 |ULS-Set B 0,0 0,0 0,0 0,0 0,0
(auto)/1

B2677 |11,180 1|ULS-Set B | 340,7| 3407 0,0 0,0 0,0
(auto)/2

ULS-Set B (auto)/1 LC1 + Dodatno stalno + 1.50*3DWind15 + 0.90*temp +
ULS-Set B (auto)/2 LC1 + Dodatno stalno + 1.50*3DWind9 + 0.90*temp +

Slika 4.4.2 Rezultati proracuna naprezanja

26
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5. Dimenzioniranje

5.1. Dimenzioniranje stupova

HEA 550

EC-EN 1993 Steel check ULS

Liriear calculztion

Comobination: ULS-Set B (auto)
Ceordinate system: Principal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS26 - HEAS50
EN 1993-1-1 Code Check

National annex: Standard EN

Member B551 [0,000 / 10,000 m |HEA550 [S355 |ULS-SetB (auto) (0,72- |

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind10 + 0.90*temp +

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

ym1 for resistance to instability 1,00
ywm2 for resistance of net sections 1,25

Yield strej f, 355,0 |MPa
Ultimate strength f, |490,0 |MPa
| Fabrication Rolled

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

Internal forces Calculated Unit

Ned -101,32 kN
Vyed -45,98 kN
Vzed -53,02 kN
Ted ,00 kNm
My,cd 328,11 kNm
Mz Ed 21,13 KNm

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

o1

—
[mm]| \[kN/m?] [l:N/m’] Limijt

-]

v Class 2" Class 3| Class
Limit
{-]

SO 117 24 -1,081e+05 |-2,388e+05
3 _|so 117 24 -3,360e+04 |9,711e+04 |-0,35 10,65 10,74 4,86 |9,86 0,95 3,79
4 |1 438 3 -5,940e+04 |6,897e+04 |-0,86 0,53 |35,04 |54,14 62,81 7,30
5 _|SO 117 24 1,176e+05 |2,483e+05 (0,47 (049 |1,00 (486 |7,32 ,14 1,91
7 _|sOo 117 24 4,317e+04 |-8,754e+04 [-2,03 |23,80 [0,33 /4,86 [38,58 42,87 3,35

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

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

A 2,1200e-02 |m?
Negrd 7526,00 kN
Unity check [0,01 -

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

Woly 4,6250e-03 [m?

Mpl,y,Rd 1641,88 kNm
Unity check |0,20 =

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

Wolz 1,1083e-03 [m’
Mpizrd 393,46 kNm
Unity check |0,31 -

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

£ — ,20
Av ,4894e-02 | m?
| Vply.nd 3052,61 kN
[Unity check ' [0,02 -

Sheai check for V2
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

Loris Buli¢
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n 1,20
Av 8,3960e-03 |m?
Vplzee | | [1720,84  |kN_|
Jnity check | 0,03 4

Combined bending, axial force and shear force check
Accoiding to EN 1593-1-1 article 6.2.9.1 and formuia (6.41)

Mplyrd |1641,88 |kNm
a 2,00
Mplzrd [393,46  |kNm
B 1,00

Unity check (6.41) = 0,04 + 0,31 = 0,35 -

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

Note: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1(4)

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

Note: Since the axial force satisfies criteria (6.35) of EN 1993-1-1 article 6.2.9.1(4) its effect on the moment
resistance about the z-z axis is neglected.

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 10,000 m

Classification according to EN 1993-1-1 article 5.5.2

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

o1 o, v Class1 Class2 Class 3
[mm] [kN/m?] [kN/m?] [-] Limit Limit Limit
[-] [-]
1 |SO 117 24 ,743e+0. ,743e+03 |1,00 0,43 |1,00 (486 |7,32 8,14 1,39 1
3 |sO 117 24 ,743e+0. ,743e+0. ,00 |043 |1,00 (486 |[7,32 8,14 1,39 1
4 (1 438 3 ,743e+0. ,743e+0. ,00 ,00 (35,04 |22,78 27,66 30,92 4
5 |sO 117 24 3,743e+03 |3,743e+03 [1,00 |0,43 |1,00 (486 |7,32 8,14 11,39 1
7 |sO 117 24 3,743e+03 |3,743e+03 1,00 (0,43 |1,00 (486 |7,32 8,14 11,39 1

Note: The Classification limits have been set according to Semi-Comp+.
The cioss-section is classified as Class 4

Effective section N-
Effective width calculation
According to EN 1992-1-5 article 4.4

Id Type bp o1

a2 ("] ko Ap P be be1 be2
[mm] [kN/m?]  [kN/m?] _[-

1 [[1 [[1 []1 [mm] [mm] [mm]
3 117

1 SO 117 3,550e+05 |3,550e+05 |1,00 |0,43 0,32 |1,00

3 [|so 117 3,550e+05 [3,550e+05 |[1,00 |043 0,32 |1,00 [117

4 I 438 3,550e+05 | 3,550e+05 00 [4,00 |0,76 |0,94 |410 205 205

5 SO 117 3,550e+05 | 3,550e+05 ,00 (0,43 10,32 |1,00 [117

7 |sO 117 3,550e+05 |3,550e+05 [1,00 |0,43 0,32 |1,00 [117

Effective section My+

Effective width calculation

According to EN 1993-1-5 article 4.4

Id Type by o1 o2 ('] ko Ap P be be1 be2
[mm] [kN/m?] [kN/m?] [-]1 [-] [-] [-]1 [mm] [mm] [mm]

1 117 -3,550e+05 |-3,550e+05

3 SO 117 -3,550e+05 |-3,550e+05

4 438 3,013e+05 |-3,013e+05 |-1,00 |23,90 |0,3 ,00 [219 88 131

5 50 17 3,550e+05 |3,550e+05 [1,00 |04 0,32 ,00 |117

7 50 117 3,550e+05 |3,550e+05 |1,00 |0,4 0,32 |1,00 [117

Effective section Mz+

Effective width calculation

According to EN 1993-1-5 article 4.4

Id Type by o1 .7} g ko Ap P be be1 be2

[mm] [kN/m?] [kN/m?] [-1 [-1 [-1 [-] [mm] [mm] [mm]
117 -7,869e+04 | -3,550e+05
SO 117 3,550e+05 |7,86%9e+04 |0,22 0,53 (0,29 [1,00 [117
438 0,000e+00 |0,000e+00
50 117 3,550e+05 |7,869e+04 |0,22 [0,53 (0,29 [1,00 [117
S0 117 -7,869e+04 |-3,550e+05

NS W=

Zffective area Aeff 2,0829¢-02 |m?

et
Effective second |Lfy |1,1195¢-03 |m* ~|Isr: |1,0819¢-04 m*

Effective section |Wefry |4,1462e-03 |m> |Weff: |7,2128¢-04 |m!
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Effective properties

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

| Sway type sway non-sway

| System length L 0,000 |10,000 m
| Buckling factor k 2,00 0,70

Buckling length 20,024 |7,000 m
Critical Euler load Ner 5789,51 |4568,22 |kN
| Slenderness A 7,12 98,07

| Relative slenderness At | 1,13 1,27

Limit slenderness Arel,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 article 6.3.1.2(4).

Torsional(-Flexural) Buckling check

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

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

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

Method for LTB curve Alternative case
Effective section modulus Wefry |4,1462e-03 m3
Elastic critical moment M 2172,84 kNm
Relative slenderness Areiit 0,82

Limit slenderness Areii1,0 0,40

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).

LTB length It 10,000 m
Influence of load position no infiuence
Correction factor 1,00

Correction factor kw 1,00

LT8 moment factor Ci 2,21

LTB moment factor C2 0,12

LTB moment factor Cs 1,00

| Shear center distance d: 0 mm
Distance of load application z; |0 mm
Mono-symmetry constant 8, 0 mm
Mono-symmetry constant z; 0 mm

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

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

Interaction method alternative method 1
Cross-section effective area Aeff 2,0829¢-02 m?
Effective section modulus Wefr,y 4,1462e-03 m?3
Effective section modulus Weff,2 7,2128e-04 m3
Design compression force Ned 01,32 kN
Design bending moment (maximum) Myed | 328, KNm
Design bending moment (maximum) Mzed 21,13 Nm
Additional moment AMy ed 0,00 kNm
Additional moment AM,¢d 0,00 Nm
Characteristic compression resistance Npx | 7394,43 kN
| Characteristic moment resistance My gk 471,91 kNm
| Characteristic moment resistance M, rk 256,05 kNm
Reduction factor xy ,00
| Reduction factor x, ,00

Modified reduction factor Xi1,mod ,00
| Interaction factor kyy ,03

nteraction factor ky: ,00

nteraction factor kzy ,03
| Interaction factor kz ,00

Maximum moment My,ed is derived from b2am B551 position 0,000 m.
Maximum moment M:kd is derived from b2am B551 position 0,000 m.

Interaction miethod I parametérs ) (
Critical Euler lozd Ney 5789,51 kN

Critical Euier load Nz 4568,22 kI
Elastic critical load Ne,t 7480,53 N
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Interaction method 1 parameters

Effective section modulus Wefry 4,1462e-03 m3
Second moment of arealy, 11,1200e03 = [m*
Second moment of area I ,0800e-04 m*
| Tersional constant I 3,5200e-06 m*
Method for equivalent moment factor Cmy,0 | Table A.2 Line 2 (General)
| Design bending momient {(maximum) Myed ;328,11 kNm
| Maximum relative deflection &: -6,7 mm

quivalent moment factor Cmy,0 0,99

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

Design bending moment (maximum) Myes 121,13 kNm
Maxi relative deflection &y 7,4 mm
Equivalent moment factor Cmz,0 0,98

Factor py ,00

Factor y. ,00
| Factor &y 6,27

Factor aur 1,00

Critical moment for uniform bending M0 | 984,85 kNm
| Relative slenderness Arei,0 1,22

Limit relative slenderness Arel,0,lim 0,29

Equivalent moment factor Cmy 1,00

Equivalent moment factor Cmz 0,98

Equivalent moment factor Cmit 1,01

Unity check (6.61) = 0,01 + 0,23 + 0,47 = 0,72 -
Unity check (6.62) = 0,01 + 0,23 + 0,47 = 0,72 -

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

Shear Buckling parameters

| Buckling field length a 10,000 m
Web unstiffened

Web height hw 492 mm
Web thickness t 13 mm
Material coefficient € 0,81

Shear correction factor n | 1,20

Shear Buckling verification
Web slenderness hw/t | 39,36
| Web slenderness limit | [48,62 |

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

The member satisfies the stability check.
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HEA 320

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (auto)
Ceordinate system: Prinzipal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS27 - HEA320
EN 1993-1-1 Code Check

National annex: Standard EN

[Member B445 |0,000 / 10,000 m |HEA320 |S355 |ULS-SetB (auto) |0,52- |

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind10 + 0.90*Temp -

Partial safety factors

ymo for resistance of cross-sections | 1,00
ym1 for resistance to instability 1,00
ym2 for resistance of net sections 1,25

Yield strength fy 355,0 |MPa
Ultimate strength fu [490,0 |MPa
Fabrication Rolled

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

Ned -177,11 kN
VyEd -30,34 KN
| Vzed -18,42 kI
Ted 0,00 kKNm
My,cd 55,85 KkNm
Mz,Ed 80,32 kNm

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

ko 3

[Class 2 Class B

1 SO 118 6 -5,784e+04 |-1,941e+05

3 50 118 6 1,460e+04 |1,508e+05 (0,10 |0,55 |1,00 [7,65 |7,32 8,14 12,68 2
4 225 -1,316e+04 4,163e+04 |-0,32 0,62 25,00 [42,23 49,83 56,90

S S0 118 6 8,631e+04 |2,226e+05 |0,39 (0,50 [1,00 |7,65 |7,32 8,14 12,07 2
7 50 118 6 1,388e+04 |-1,224e+05 |-8,82 |23,80 |0,10 [7,65 |225,25 250,27 |83,35

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

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)
A 1,2400e-02 | m?
Nerd 4402,00 kN
Unity check | 0,04 -
Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Woly 1,6292e-03 |m’
Mpl,y,Rd 578,36 kNm
Unity check |0,10 -
Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Wi,z 7,0833e-04 |m?
Mpizrd 251,46 kNm
Unity check |0,32 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
In_ 1,20
Av 9,6240e-03 |m?
| Vplyrd 1972,53 kN
Unity check | 0,02 -
Sheai check for V2

According to EN 1993-i-1 article 6.2.6 and formuia (6.17)
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n 1,20

Av 4,0765e-03 | m?
Vplzed | |[83552  |kN_|
Jnity check | 0,02 4

Combined bending, axial force and shear force check
Accoiding to EN 1593-1-1 article 6.2.9.1 and formuia (6.41)

MplyRrd |578,36 |kNm
a 2,00
Mpizrd 251,46 |kNm
B 1,00

Unity check (6.41) = 0,01 + 0,32 = 0,33 -

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

Note: Since the axial force satisfies both criteria (6.33) and (6.34) of EN 1993-1-1 article 6.2.9.1(4)

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

Note: Since the axial force satisfies criteria (6.35) of EN 1993-1-1 article 6.2.9.1(4) its effect on the moment
resistance about the z-z axis is neglected.

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 0,000 m

Classification according to EN 1993-1-1 article 5.5.2

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

o Class1 Class2 Class3
[mm] Limit Limit Limit

[-] [-] [-]
1 SO 6 -5,784e+04 |-1,941e+05
3 _|so 6 1,460e+04 |1,508e+05 |0,10 [0,55 |1,00 [7,65 7,32 8,14 12,68 2
4 |3 225 -1,316e+04 4,163e+04 |-0,32 0,62 [25,00 (42,23 49,83 56,90 1
5 |so 118 16 8,631e+04 |2,226e+05 |0,39 0,50 (1,00 (7,65 |7,32 8,14 12,07 2
7 _|so 118 16 1,388e+04 |-1,224e+05 |-8,82 [23,80 |0,10 [7,65 [22525 |250,27 |83,35 1

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

Fiexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formuia (6.46)

Buckling parameters—yy 2z’ :

Sway type sway non-sway
System length L 0,000 |10,000 m
| Buckling factor k 2,00 0,70

Buckling length lr 20,024 7,000 m
Critical Euler load No 183,75 |2956,65 |[kN
Slenderness A 47,35 93,23

| Relative slenderness Al | 1,93 1,22
Limit slenderness Arel,0 0,20 0,20

Buckling curve b c
Imperfection a 0,34 0,49
Reduction factor ¥ 0,22 0,42

Buckling resistance Nbrd | 983,59 |1867,56  |kN

Flexural Buckling verification

Cross-section area A 1,2400e-02 [m?
Buckling resistance Nbrd | 983,59 kN
Unity check 0,18 -
Torsional(-Flexural) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)

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

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

Method for LTB curve Alternative case

Plastic section modulus Wiy |1,6292e-03 m3

Elastic critical moment Mo 1606,79 kNm
ive slenderness ArelLT 0,60

| Limit slenderness Areli1,0 0,40

Note: The slenderriess or bending moment is such that Lateral Torsional Buckling effects
may be ignorad according o EN 1993-1-1 articic €.3.2.2(4).
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LTB length hr 10,000 m
Influence of load position | no influence |
Correction factor k 1,00

Cerrection factar kw 1,00

| LTB moment factor Ty 3,88 _
LTB moment factor C2 0,71

LTB moment factor C3 0,41

Shear center distance d: 0 mm
Distance of load application z; |0 mm
Mono-sy ry constant By 0 mm
Mono-symmetry constant z; 0 mm

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

Bending and axial compression check

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

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A ,2400e-02 m?
| Plastic section modulus Wpl,y ,6292e-03 m3
Plastic section modulus W,z 7,0833e-04 m?
Design compression force Ned 177,11 kN
Design bending moment (maximum) Myed | 55,85 kNm
Design bending moment (maximum) Mzed | 80,32 kNm
Characteristic compression resistance Nrx | 4402,00 N
Characteristic moment resistance My ri 578,36 Nm
| Characteristic moment resistance Mz ri 251,46 Nm
Reduction factor xy 0,22

| Reduction factor x. 0,42

Modified reduction factor ¥\ 1,mod ,00

| Interaction factor kyy 01

Interaction factor ky. 0,76

Interaction factor kzy 0,62

Interaction factor kz 1,05

Intéraction method-1 parameters

Maximum moment My,ed is derived from beam B445 position 0,000 m.
Maximum moment M.gd is derived from beam B445 position 0,000 m.

1183,75

Critical Euler load Nery
| Critical Euler load Ner,z 2956,65 kN
| Elastic critical load Ne,t 4919,19 kN
Plastic section moaulus Wpiy ,6292e-03 m3
| Elastic section modulus Weiy ,4800e-03 m?
Plastic section modulus Wyl 7,0833e-04 m?
Elastic section modulus Wiz 4,6600e-04 m3
Second moment of area I, 2,2900e-04 m?
Second moment of area I, 6,9900e-05 m*
| Torsional constant It 1,0800e-06 m*
Method for equivalent moment factor Cmy,0 | Table A.2 Line 2 (General)
| Design bending moment (maximum) Myed | 55,85 m
| Maximum relative deflection &: -1,4 mm
Equivalent moment factor Cmy,0 0,87
| Method for equivalent moment factor Cmz0 | Table A.2 Line 2 (General)
| Design bending moment (maximum) Mzed | 80,32 kNm
| Maximum relative deflection &y 74 mm
Equivalent moment factor Cmz,0 0,95
| Factor py 0,88
| Factor b, 0,96
| Factor &y 2,64
| Factor ait ,00

Critical moment for uniform bending Moo |414,47 kNm

I lend Arel0 ,18

Limit relative slenderness Arel,0,lim 0,38
| Equivalent moment factor Cmy 0,95

Equivalent moment factor Cmz 0,95
| Equivalent moment factor Cmt 1,00
| Factor bt 0,02
| Factor ar 0,20
| Factor dir 0,03
| Factor ecr 0,09
| Factor wy ,10
| Factor w. ,50

Factor npl 0,04
| Maximum rzlative slancerness Acelmax 1,93
| Factor Cyy 0,98

Factor Cyz 0,82
| Factor Gy 0,89

Factor Czz 0,93
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Unity check (6.61) = 0,18 + 0,10 + 0,24 = 0,52 -
Unity check (6.62) = 0,09 + 0,06 + 0,33 = 0,49 -

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

10,000 |m

Buckling field length 2

Web unstiffened

Web height hw 279 mm
Web thickness t 9 mm

Material coefficient € 0,81
Shear correction factor n | 1,20

Shear Buckling verifica q
Web slenderness hw/t |31,00
| Web slenderness limit 48,82 |

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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5.2.Dimenzioniranje reSetke
200X100X6

EC-EN 1993 Steel check ULS

Lirear calculztion

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS6 - CFRHS200X100X6

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

[Member B1428 [0,000/ 2,882 m [CFRHS200X100X6 [S 355 [ULS-SetB (auto) [0,73 - |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind10 + 0.90*temp +

ymo for resistance of cross-sections ,00
ym1 for resistance to instability ,00
ywm2 for resistance of net sections 25

Yield strength fy 355,0 MPa
Ultimate strength fu |490,0 MPa
Fabrication Cold formed

The critical check is on position 0,000 m

Ned -472,90 kN
Vykd -2,08 kN
VzEd 4,53 kI

Ted 0,32 KNm
[My,ed 2,81 kKNm |
MyEd 2,76 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according o EN 19¢3-1-1Table 5.2 Sheet 1 & 2

a2 v ke a c/t Class1 Class2 Class3 Class
[mm] [kN/m?] [kN/m?] [-1 [1 [] [ Limit Limit Limit
[-] [-]

E o1

1 2 ,050e+05 |1,442e+05 |0,73 ,00 (13,67 |2 27, 34,14
3 82 ,481e+05 |1,782e+05 |0,83 00 (30,33 | 27,6 32,84
5 2 ,763e+05 |1,370e+05 | 0,78 ,00 [13,67 27,66 33,5
7 1 82 1,331e+05 |1,031e+05 0,77 1,00 [30,33 27,66 |33,55

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 3
Material coefficient € 0,81

Flange class 2 slenderness limit B2y ¢ | 27,66
Flange class 3 slenderness limit B3¢ | 30,92

| Web class 2 slenderness limit Boyw  [67,53
| Web class 3 slenderness limit B3,yw 00,89
| Web class 2 slenderness limit B2zw |27,66
Web class 3 slenderness limit B3z, 0,92
Web slenderness ratio c/tw 0,33
| Flange slenderness ratio c/tr 3,67

| Reference slenderness ratio c/ter,y |0
Reference slenderness ratio ¢/terz 0,82
Interpolated section modulus Wi,y 2,1327e-04 |m?
| Interpolated section modulus W52 1,1827e-04 |m?
Note: The resistance for this semi-compact section has been calculated according to Semi-Comp+.
Compression check

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

A 3,3630e-03 |m?2
Nerd 1193,87 kN
Unity check ' | 0,40 -
Bending moement check for My

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

[Wiy [2:1327e-04 [m® —}
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[M3yrd [75,71 [kNm |
[Unity check 0,04 [

Bending momeiit clieck foi M,
According to EN 1993-1-1 article 6.2.5 and formula (€.12),(6.13)

Wap 1,1827e-04 |’
Ma,2,0d 419 kNmi
Unity check | 0,07 -

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

n 1,20
Ay 1,1210e-03 |m?
VplyRd 229,76 kN
Unity check |0,01 -

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

n 1,20
Av 2,2420e-03 |m?
Vpl,z,Rd 459,52 kN
Unity check |0,01 -

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

Fibre 1
Ted 14 MPa
TRd 205,0 |MPa
Unity check 0,01 |-

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

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)
45,72 |kNm
2,02
25,36 |kNm
2,02

Unity check (5.41) = 0,00 + 0,01 = 0,02 -

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.

Classification for member buckling design

Decisive position for stability classification: 0,288 m

Classification according to EN 1993-1-1 article 5.5.2

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

Id Type t o o2 v ke a c/t Class1 Class2 Class3
[mm] [mm] [kN/m?] [kN/m?] [-]1 []1 []1 [-] Limit Limit
[-]
L |1 82 6 1,027e+05 |1,335e+05 |0,77 1,00 13,67 |22,78 27,66 33,61 1
3 82 ,372e+05 |1,794e+05 |0,7€ ,00 |30,33 |22,78 27,6€ 33,67 £
5 2 ,785e+05 [1,477e+05 |0,83 ,00 13,67 |22,78 27,6€ 32,89
¥ 82 441e+05 [1,018e+05 (0,7 ,00 |30,33 122,78 27,6€ 34,42 2

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

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
l' uckling parameters yy zz

| Sway type sway non-sway

| System length L 2,882 2,882 m
Buckling factor k ,00 0,91

| Buckling length ler 2,882 2,609 m
Critical Euler load No 4249,83 [1757,18 |kN
Slenderness A 40,50 62,98

|ative slenderness At | 0,53 0,82
Limit slenderness Arelo 0,20 0,20

| Buckling curve c (-
miperfection a 0,49 0,49 L
Reduction factor x 0,82 0,65

Buckling resistance Nopd |986,20 772,34 kN
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Cross-section area A 3,3630e-02 |m?

Flexural Buckling verification

Buckling resistance Nbrd | 772,34 |kN
Jnity check 0,51 -

1 El 1) Buckling check

T
T (-F )
Accoiding to EN 1593-1-1 article 6.3.1.1 and formula (6.46)

Note: The cross-section concerns a RHS section which is not susceptibie to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Arel,2'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check

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

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 3,3630e-03 m?2
Interpolated section modulus W3,y 2,1327e-04 m3
Interpolated section modulus W3,» 1,1827e-04 m?
| Design compression force Ned 472,90 kN
| Design bending moment (maximum) Myed |5,38 Nm
Design bending moment (maximum) Mzed |-3,02 kNm
Characteristic compression resistance Nrx | 1193,87 N
Characteristic moment resistance My,rk 75,71 KNm
| Characteristic moment resistance Mzrk 41,99 kNm
| Reduction factor xy 0,83
| Reduction factor ¥, 0,65
eduction factor xir ,00
nteraction factor kyy ,10
| Interaction factor ky, 0,59
| Interaction factor kzy 0,75
nteraction factor kz 0,94

Maximum moment My,ed is derived from beam B1428 position 1,153 m.
Maximum moment M. is derived from beam B1428 position 2,882 m.

Interaction method 1 parameters—

Critical Euler load Ny 4249,83 kN
Critica! Euler load Ner,z 257,18
Eiastic critical load N, 69904,98 kN
Interpolated section medulus Ws,y 2,1327e-04 m’
Elastic section moculus Wey ,7033e-04 m3
Interpolated section modulus W5, ,1827e-04 m?
Elastic section modulus Wiz ,1538e-04 m?
Second of area I, ,7033e-05 m*
Second moment of area I, 5,7691e-06 m#
Torsional constant It ,4170e-05 m*
Method for equivalent moment factor Cmy,0 | Table A.2 Line 2 (General)
Design bending moment (maximum) Myes  |5,38 kNm
| Maximum relative deflection &; -1,3 mm
Equivalent moment factor Cmy,0 1,01
| Method for equivalent moment factor Cmzo0 | Table A.2 Line 2 (General)
| Design bending moment (maximum) Mzed | -3,02 m
| Maximum relative deflection &y 0,4 mm
Equivalent moment factor Cmz,0 0,78
| Factor py 0,98
| Factor p, 0,88
| Factor & 0,22
Factor ar 0,17
| Critical moment for uniform bending Moo | 1287,72 kNm
| Relative slenderness Arel,0 0,24
| Limit relative slenderness Arel,o,im 0,20
Equivalent moment factor Cpy 1,01
Equivalent moment factor Cm:z 0,78
Equivalent moment factor Cmi1 1,00
| Factor bir 0,00
| Factor ar 0,00
| Factor duir 0,00
Factor et 0,01
| Factor wy 1,25
| Factor wz 1,03
| Factor npi 0,40
| Maximum relative slenderness Acel,max 0,82
actor Cy 1,0
| Factor Cyz 0,97
| Factor Cyy 0,89
| Factor Cr- 1,01
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Unity check (6.61) = 0,48 + 0,08 + 0,04 = 0,60 -
Unity check (6.62) = 0,61 + 0,05 + 0,07 = 0,73 -

The member satisfies the stability check.
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150X50X3

rad

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Prinzipal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS7 - CFRHS150X50X3
EN 1993-1-1 Code Check

National annex: Standard EN

[Member B1991 |3,020 / 3,020 m | CFRHS150X50X3 |S355 |ULS-SetB (auto) [0,82- |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*Snjeg + 1.35*Dodatno
stalno + 0.90*3DWind6 + 1.50*temp +

Partial safety factors

ymo for resistance of cross-sections | 1,00
ym1 for resistance to instability 1,00
ym2 for resistance of net sections 1,25

| Yield strength fy 355,0 MPa
Ultimate strength fu |490,0 MPa
Fabrication Cold formed

The critical check is on position 3,020 m

Internal forces Calculated Unit

Ned -85,13 ki

Vyed -0,09

Vzed -0,16

Ted 0,00 kNm
My.ed 0,00 kNm |
[Myed 0,14 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according o EN 19$3-1-1Table 5.2 Sheet 1 & 2

Class 2

Id Type c t o1 o y ko a c/t
[mm] [kN/m?] [kN/m?] [] [-] imi Limit
[-]
! I 41 3 8,002e+04 |6,924e+04 (0,87 1,00 |13,67 22,78 27,66 32,43 1
3 141 3 ,845e+04 ,845e+04 | 1,00 ,00 147,00 |22,78 27,66 30,92 4
B 41 3 ,924e+04 ,002e+04 | 0,87 ,00 113,67 |22,78 27,66 32,43 1
Z 141 3 ,081e+04 |8,081e+04 [1,00 ,00 147,00 [22,78 27,66 30,92 4

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 4
Effective section N-

Effective width calculation
According to EN 1993-1-5 article 4.4

41 3,550e+05 |3,550e+05 |1,00 (4,00 |0,30 1,00 |41 21 21
3 141 ,550e+05 ,550e+05 1,00 (4,00 |1,02 |0,77 109 54 54
5 41 ,550e+05 ,550e+05 (1,00 (4,00 0,30 |1,00 |41 21 21
7 141 ,550e+05 ,550e+05 (1,00 (4,00 11,02 |0,77 [109 54 54
Effective section Mz-
Effective width calculation
According to EN 1993-1-5 article 4.4
Id Type by o1 . o) ko Ap P be be1 bez
[mm] [kN/m?]  [kN/m?] [] [] [-] [-1 [mm] mm] [mm]
3 14

41 3,135e+05 |-2,531e+05 [-0,81 [19,26 |0,13 |1,00
141 |-2,946e+05 |-2,946e+05
3,135e+05 |-2,531e+05 |-0,81 19,26 |0,13 |1,00 |23 9 14
141 |3,550e+05 |3,550e+05 |1,00 4,00 11,02 |0,77 [109 |54 54

1 1

3 I

5 I 41
7 1

3

ffective area Aetf 9,4661ie-04 |m? |

Effective second |ILfry [2,9649¢-06 [m* ~|l«rz |4,6776€-07 m*
moment of zrea
Fffective section |Wefry |3,9799e-05 |m* |Wefr: |1,7206€-05 |m?
modulus
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Effective properties

Shift of the
centroid_ | | |

Compression check

According to EN 1993-1-1 article 6.2.4 and formula (6.9)
Akt 9,466ie-04 |m?

Nerd 336,05 kN

Unity check |0,25 -

Bending moment check for M.

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.15)
Weff,z,min 1,7206e-05 |m’

Mcz,rd 6,1 kNm

Unity check |0,02 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n 1,20

Av 2,8525e-04 |m?

Vopl,yRd 58,46 kN

Unity check |0,00 -
Shear check for V:
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n ,20

Av ,5575e-04 |m?

Vpl,zRd 75,39 kN

Unity check | 0,00 -

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

Fibre 3]
Ted 0,0 MPa
TRd 205,0 |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 /gnored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.3 and formula (6.43)

Aefi  |9,4661e-04 |m?
eNy 0 mm
enz 0 mm
Wefiy |3,9799e-05 |m?
Wefiz | 1,7206e-05 |m?

ONEd |89,9 |MPa
OMy,Ed 0,0 |MPa
OMzEd 8,1 |MPa
Otot,Ed 98,0 |MPa
Unity check (0,28 |-

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 3,020 m

Classification according to EN 1993-1-1 article 5.5.2

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

o1 02 v ko

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

[
1 41 ,002e+04 | 6,924e+04 | 0,87 ,00 13,67 |22,78 27,6€ 32,43 1
3 141 6,845e+04 |6,845e+04 |1,00 ,00 147,00 |22,78 27,66 0,92 4
S 41 ,924e+04 | 8,002e+04 | 0,87 ,00 13,67 |22,78 27,66 2,43 1
7 141 ,081e+04 |8,081e+04 |1,00 ,00 |47,00 |22,78 27,66 0,92 4

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 4

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and fermula (6.46)
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Buckling parameters yy zz
 Sway type sway |non-sway
|System length L (3,020 3,020 _[m |
3uckling factor k ,00 0,90
| Buckling length lr ,020 12,714 m
| Critical Euler load Ner 78,63 (148,18  |kN |
| Slenderness A 59,02 126,33
| Relative slenderness Al | 0,70 1,51

Limit slenderness Arel,0 0,20 0,20

Buckling curve c e

Imperfection a 0,49 0,49

Reduction factor 0,72 0,31

Buckling resistance Nprd [242,76 |105,05 kN
Cross-section effective area At |9,4661e-04 |m?
Buckling resistance Nprd 105,05 kN
Unity check 0,81 -

Torsional(-Flexural) Buckling check

According to EN 1993-1-1 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

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

| compression check

Interaction method alternative method 1
Cross-section effective area At 9,4661e-04 m?
Effective section modulus Weii,y 3,9799e-05 m?
Effective section modulus We,z ,7206e-05 m3
Design compression force Ned 85,13 kN
Design bending moment (maximum) Myes |0,12 kNm
Design bending moment (maximum) Mzeq |-0,14 kNm
Additional moment AMy g4 0,00 kNm
Additional moment AM: g4 0,00 kNm
| Characteristic compression resistance Nrx | 336,05 kN
Characteristic it resistance My,rk 14,13 kNm
| Characteristic moment resistance Mzrx 6,1 kNm |
Reduction factor xy 0,72

Reduction factor y; 0,31

| Reduction factor yi.r ,00

| Interaction factor ky, B 10

| Interaction factor ky, ,69

| Interaction factor kzy 0,60

| Interaction factor kz 0,37

Maximum moment My ed is derived from beam B1991 position 1,510 m.
Maximum moment M4 is derived from beam B1991 position 3,020 m.

Interaction method 1 parameters

Critical Euler load Noy 678,63 kN
Critical Euler load N,z 148,18 kN
Elastic critical load Na,7 39522,78 kN
Effective section modulus Wefry 3,9799e-05 m?
moment of area Iy 2,9855e-06 m

| Second moment of area I 5,2650e-07 m
| Torsional constant Ir 1,5022¢-06 m
Method for equivalent moment factor Cmy,0 |Table A.2 Line 4 (Line load)
Equivalent moment factor Cmy,0 ,00

Method for equivalent moment factor Cmz0 |Table A.2 Line 1 (Linear)

Ratio of end moments , -1,00

Equivalent moment factor Crz,0 0,31
| Factor py 0,96
| Factor p; 0,52
| Factor &y 0,03

Factor aur 0,50

Critical moment for uniform bending Moo |120,66 kNm
| Relative slenderness Arei,0 0,34

Limit relative slenderness Arel,0,lim 0,17
| Equivalent moment factor Cmy 1,00

Equivalent moment factor Cmz 0,31
| Equivalent moment factor Cmt 1,00

Unity check (6.61) = 0,35 + 0,01 + 0,02 = 0,38 -
Unity check (6.62) = 0,81 + 0,01 + 0,01 = 0,82 -

The member satisfies the stability check.
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180x100x5

EC-EN 1993 Steel check ULS

Liriear calculation

Compbination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS14 - CFRHS180X100X5

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

Member B1661 437 [/ 2,437 m |CFRHS180X100X5 |S355 |ULS-SetB (auto) [0,86 -

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind10 + 0.90*temp +

ywo for resistance of cross-sections | 1,00
ym1 for resistance to instability ,00
ywm2 for resistance of net sections ,25
Material

Yield strength fy 355,0 MPa
Ultimate strength fu |490,0 MPa
Fabrication Cold formed

...:iSECTION CHECK::...
The critical check is on position 2,437 m

Internal forces Calculated Unit

Ned -319,88 kI

Vykd 0,46 K

Vzed 4,24 kI

Ted 0,63 kNm
[Myed 1,24 KNm |
MzEd 0,06 kNm |

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

ke a c/t Class 1 Class 3

t o1 o2
[mm] [kN/m?]  [kN/m?]

3 [ 2 SO ) | Limit i Limit
[-]

1 85 5 ,111e+05 [1,124e+05 |0, ,00 |17,00 |22,78 27,66 31,03 1
3 65 5 ,130e+05 [1,311e+05 |0, ,00 |33,00 |22,78 27, 32,48 4
5i 5 5 ,316e+05 |1,304e+05 |0, ,00 17,00 |22,78 27, 31,02 1
v 65 5 ,298e+05 |1,116e+05 |0, ,00 |33,00 22,78 27, 32,50 4

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 4

Effective section N-

Effective width calculation

According to EN 1993-1-5 article 4.4

Id Type by o1 o2 be be1 be2
[mm] [kN/m?] [kN/m’] [-] []1 [] [-]1 [mm] [mm] [mm]
85 ,550e+05 |3,550e+05 |1,00 4,00 (0,37 [1,00 |85 42 42

3 65 ,550e+05 |3,550e+05 |1,00 4,00 (0,71 [0,97 | 160 80 80

E S5 ,550e+05 |3,550e+05 |1,00 |4,00 |0,37 [1,00 |85 42 42

7 65 ,550e+05 |3,550e+05 1,00 4,00 [0,71 [0,97 |160 80 80

Effective section My+

Effective width calculation

According to EN 1993-1-5 article 4.4

Id Type by o1 o

[mm] [kN/m?] [kN/m?]
5 -3,550e+05 |-3,550e+05
3 65 3,347e+05 [-3,347e+05 |-1,00 |23,90 |0,29 [1,00 |82 33 49

5 3,550e+05 |3,550e+05 1,00 |4,00 |0,37 |1,00 (85 42 42
7 |1 165 3,347e+05 |-3,347e+05 |-1,00 |23,90 10,29 1,00 |82 33 49
Effective section Mz+
Effective width calculation

According to EN 1993-1-5 article 4.4
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o2 be be1
[kN/m?] He/m?] [-] [mm] [mm]
y 1 ] 1|8 3,180e+05_ |-3,111e+05 |-0,98 [23,3z |0,15 [1,00 [43  [17 |26
3 VI 65 ,550e+05 _|3,550e+05 11,00 [4,0C  [0.71 0,97 [160 30 80
5 1 5 ,180e-+05  |-3,111e+05 [-0,98 [233Z2 0,15 [1,00 |43 7 26
7|1 65 -3,481e+05 |-3,481e+05 -

Effective properties : ' : o

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.15)

Weff,y,min 1,2489%-04 |m’
Me,y,Rd 44,33 kNm
Unity check | 0,03 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.15)

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

Fibre

Ted 3,8 MPa
TRd 205,0 |MPa
Unity check 10,02 |-

.2.6 and formula (6.17)

Wef,z,min 8,8348e-05 |m’
Mcz,rd 31,36 KNm
Unity check |0,00 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
m 1,20

Ay 9,4143e-04 |m?

| Vpl,yRd 192,95 kN

| Unity check |0,00 -
Shear check for V;
According to EN 1993-1-1 article 6.
n ,20

Av ,6946e-03 |m?
Vpl,zRd 347,32 kN
Unity check |0,01 -

Effective area A 2,5841e-03 |m?

Effective second | Lefr,y 1,1240e-05 |m* |Iefz |4,4586e-06 |m*
moment of area

Effective section |Weiy |1,2489e-04 [m? |Wer, |8,8348e-05 |m?
modulus

Shift of the eny [0 mm |en: (O mm
centroid

Compression check

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

Acif 2,5841e-03 |m?

Nerd 917,35 kN

Unity check |0,35 -

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

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.3 and formula (6.43)

Effective propertie:

Aeif 2,5841e-03

2
LLL.

eny 0

mm

enz |0

mm

Werry | 1,2489e-04

m?3

Wefi,z | 8,8348e-05

m?

ON,Ed

1238

MPa

Omy,Ed

9,9

MPa

OMzEd

0,7

MPa

Otot.Ed

1344

MPa

Unity check

0,38

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 2,437 m
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Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

1 85 &) ,111e+05 |1,124e+05 |0,99 1,00 |i7,00 |22,7 27,66 31,03 1
3 165 5 ,130e+05 |1,3i1e+05 |0,86 ,00 33,00 |22,7 27,66 2,48 4
S 85 0 ,316e+05 |1,304e+05 |0,99 1,00 |17,00 |22,7: 27,66 ,02 1
7 165 5 ,298e+05 |1,116e+05 |0,86 1,00 133,00 |22,78 27,66 32,50 4

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 4

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Buckling parameters yy 2z

Sway type sway non-sway

System length L 2,437 4,874 m
Buckling factor k 1,00 0,65

Buckling length lo 2,437 3,180 m
Critical Euler load N 3924,09 925,98 kN
Slenderness A 37,31 76,81

slenderness Al | 0,48 1,00
Limit slenderness Arel,0 0,20 0,20
c

| Buckling curve c
mperfection a 0,49 0,49
| Reduction factor x 0,85 0,54

| Buckling resistance Nbrd [781,74 497,80 kN

2,5841e-03
497,80 kN
0,64 =

Torsional(-Fl 1) Buckling check
According to EN 1993-1-1 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.

Lateral Torsional Buckling check

According to EN 1993-1-1 arlicle 6:3.2.1

Note: The cross-section ccncerns an RHS section with 'h /b < 10 / Awi,2.
This section is thus rot susceptible to Lateral Torsional Buckling.

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

Interaction method alternative method 1
Cross-section effective area Aeff 2,5841e-03 m2
Effective section modulus Wes,y ,2489%¢-04 m3
Effective section modulus Weri,; 8,8348e-05 m?
Design compression force Ned 319,88 kN
Design bending moment (maximum) Myed |-9,91 kNm
Design bending moment (maximum) Mzed |-1,07 kNm
Additional moment AMy,ed 0,00 Nm
| Additional moment AMzed 0,00 kNm
| Characteristic compression resistance Nrx  [917,35 kN
Characteristic moment resistance My.rk 44,33 kNm
| Characteristic moment resistance Mz rk 31,36 kNm_ |
| Reduction factor xy 0,85

Reduction factor xz 0,54
| Reduction factor it ,00

nteraction factor kyy ,03
| Interaction factor ky. ,09
| Interaction factor kzy 0,84

nteraction factor kz 0,89

Maximum moment My eq is derived from beam B1661 position 0,000 m.
Maximum moment M;q is derived from beam B1661 position 0,000 m.

Interaction method 1 parameters

Critical Euler load Nery 3924,09 kN
Critical Euler load Ner,z 925,98 kN
Elastic critical load Na,t 141423,11 kN
Effective section modulus Wefry 1,2489¢-04 m?
Second moment of area Iy 1,1242e-05 m*

| Second moment of area I 4,5177e-06 mt—]

| Torsionai constant I- 1,0448e-05 m*
Method for equivalent moment factor Cmy,o | Table A.2 Line 2 (General)

| Desigin bending moment (maximum) Myed  |-9,91 kNm
Maximum relative defiection d; 14 mm
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Methed fo- equivalent moment factor Cmzo |

[Table A.2 Line 2 (General) _|

Equivalent moment factor Cmy,0 0,96
|

Design bending moment (maximum) Mzed |-1,07 kNm

Maxi relative deflection dy 0,5 mm
| Equivalent moment factor Cmz,0 0,72
Factor |1y 0,99
| Factor . 0,81
Factor & 0,64
| Factor air 0,07

Critical moment for uniform bending M0 |577,35 kNm
lative slenderness Arei,0 0,28
Limit relative slenderness Arel,o,im 0,32
quivalent moment factor Cmy 0,96
quivalent moment factor Cr; 0,72
Equivalent moment factor Cit 1,00

Unity check (6.61) = 0,41 + 0,23 + 0,04 = 0,68 -
Unity check (6.62) = 0,64 + 0,19 + 0,03 = 0,86 -

The member satisfies the stability check.
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120x40x6

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS16 - CFRHS120X40X6
EN 1993-1-1 Code Check

National annex: Standard EN

[Member B1709 [0,000 / 2,739 m |CFRHS120X40X6 [S355 |ULS-SetB (auto) [0,94- |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind10 + 0.90*Temp -

Partial safety factors

ymo for resistance of cross-sections | 1,00
ymi for resistance to instability ,00
ym2 for resi: e of net sections 325

Yield strength fy 355,0
Ultimate strength fu | 490,0 MPa

Fabrication Cold formed

The critical check is on position 0,000 m

Internal forces Calculated Unit

Ned -83,47

Vyd 0,21 I

Vzed -0,45

Ted -0,01 m
| My,d 0,71 kNm |
MzEd 0,00 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according 0 EN 1993-1-1Table 5.2 Sheet 1 & 2

Id Type c 3 o1 02 v ke a c/t s1 Class2 Class3 Class
[mm] [kN/m?] [kN/m?] [1 [1 [1 []

22 6 3,338e+04 |3,338e+04 |1,00 ,00 |3,67 |22,78 27,66 30,92 1
E 102 6 3,508e+04 |6,412e+04 |0,55 ,00 17,00 |22,7: 27,6€ 36,68 1
5 22 6 6,583e+04 |6,583e+04 |1,00 ,00 |3,67 22,7 27,6€ 30,92 1
7 102 6 6,412e+04 |3,508e+04 |0,55 ,00 [17,00 [22,7 27,66 36,68 1

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

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

A 1,6830e-03 |m?

Nerd 597,47 kN

Unity check |0,14 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Wol,y 5,6890e-05 |m?

Mpl,y,Rd 20,20 kNm

Unity check |0,04 -

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n ,20

Ay 4,2075e-04 | m?

Voply.Rd 86,24 kN

Unity check |0,00 -

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

,20

Av 1,2622e-03 |m?

| Vol.zRd 258,71 kN

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

Fibre 1

Ted 0,1 MPa |
TRd 205,0 |MPa
Unity check |0,00 |-

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

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.31)

Mn,yrd 20,20 |kNm
Unity check 0,04 |-

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 according to EN 1993-1-1 article 5.5.2

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

o1 o
[kN/m?]  [kN/m?]  [-]

1 3,338e+04 |3,338e+04 |1,00 ,00 27,66 |30,92
3 02 3,508e+04 | 6,412e+04 |0,55 ,00 27,66 |36,68
5 22 6,583e+04 |6,583e+04 |1,00 ,00 27,66 30,92
7 02 |6 6,412e+04 |3,508e+04 |0,55 ,00 27,66 36,68

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

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

Buckling parameters vy | _—=
Sway type sway non-swa

| System length L 2,739 (2,739 m
uckling factor k 1,00 1,00

| Buckiing length icr 2,739 12,739 m

Critical Euler load N 690,76 |113,22 kN

Slenderness A 71,06 [175,52

Relative slenderness Arel 0,93 2,30

Limit slenderness Arei,0 0,20 0,20

| Buckling curve € c

Imperfection a 0,49 0,49

Reduction factor x 0,58 0,15
Buckling resistance Nprd | 347,43 (92,04 kN

Flexural Buckling verification
Cross-section area A 1,6830e-03

rd 92,04 kN
0,91 -

Torsional(-Flexural) Buckling check
According to EN 1993-1-1 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.

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Arel,".
This section is thus not susceptible to Lateral Torsional Buckling.

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

Bending and axial compression check parameters
Interaction method alternative method 1

Cross-section area A 1,6830e-03 m?
Plastic section modulus Wpiy 5,6890e-05 m3
Plastic section modulus Wpi.z 2,5080e-05 m?

| Design compression force Ned 83,47 kN

| Design hending moment (maximum) Myed |071  |kNm |
Design bending morent (maximum) Mzed 0,15 kNm
Characteristic compression resistance Nrx | 557,47

| Characteristic moment resistance [4yr« 20,20 KNm_|
Characteristic t resi e MzRe 8,90 m

Reduction factor xy 0,58
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Bending and axial compression check parameters

Reduiction factor Xz 0,15

Reduction factoryer [+, A ——— (1| B —
nteraction factor kyy 0.82
titeraction factor ky: 4,50

| Interaction factor kz 0,20 —
nteraction factor kz 1,41

Maximum moment Myed is derived from beam
Maximum moment Mzed is derived from beam

Critical Euler load Noy

B1709 position 0,000 m.
B1709 position 1,369 m.

690,76 kN
Critical Euler load Noz 113,22 kN |
Elastic critical load Na,v 59003,73 kN
Plastic section modulus Wpi,y 5,6890e-05 m
Elastic section modulus Weiy 4,1660e-05 m3
Plastic section modulus Wpiz 2,5080e-05 m?
| Elastic section modulus Wei,z 2,0490e-05 m?
| Second moment of area Iy 2,4997e-06 m*
Second moment of area I; 4,0970e-07 m?
| Torsional constant It 1,2597e-06 m?
| Method for equivalent moment factor Cmy,0 | Table A.2 Line 1 (Linear)
| Ratio of end moments yy -0,74
Equivalent moment factor Cmy,0 0,59
| Method for equivalent moment factor Cmzo | Table A.2 Line 4 (Line load)
Equivalent moment factor Cmz,0 ,02
| Factor py 0,95
| Factor 0,30
Factor & 0,34
Factor air 0,50
Critical moment for uniform bending Ma.0 107,46 kNm
Relative slenderness Areio 0,43
Limit relative slenderness Arel,o,im 0,23
| Equivalent moment factor Cmy 0,68
| Equivalent moment factor Cmz ,02
E moment factor Cmit ,00
0,00
0,00
0,00
0,00
1,37
B L N7 N B 8 I N
,14
relative slenderness Acel,max 2,30
| Factor Cyy 0,89
| Factor Cye 0,46
Factor Gy 0,73
Factor Cz 0,82

Unity check (6.61) = 0,24 + 0,03 + 0,07 = 0,34 -
Unity check (6.62) = 0,91 + 0,01 + 0,02 = 0,94 -

The member satisfies the stability check.
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120x80x3

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS15 - CFRHS120X80X3
EN 1993-1-1 Code Check

National annex: Standard EN

l.. =

B1313 [0,000/ 1,994 m |[CFRHS120X80X3 |S355 [ULS-SetB (auto) [0,57 - |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind14 + 0.90*temp +

ymo for resistance of cross-sections | 1,00
ym1 for resistance to instability ,00
ym2 for resistance of net sections ,25

| Material |
Yield strength fy 355,0 MPa
Ultimate strength fu |490,0 MPa
Fabrication Cold formed

The critical check is on position 0,000 m

Internal forces Calculated Unit

Ned -76,58 kN

| Vy,Ed 0,21

Vzed 0,49 K

Ted -0,05 KNm
My.ed -0,83 kNm |
[Mzeq 0,10 KNm

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

Classification of Internal and Qutstand parts according o EN 19¢3-1-1Table 5.2 Sheet 1 & 2

ke a

Id Type c t o1 o v

c/t

Class 1

Class 2

Class 3

[kN/m2] [kN/m2] []1 [1 [1 [ Limit Limit
[-] [-]

1 1 71 3 9,121e+04 |8,526e+04 |0,93 1,00 [23,67 22,78 27,66 31,63 2
3 |1 111 3 8,393e+04 |4,389e+04 |0,52 1,00 [37,00 [22,78 27,66 37,05 3
5 |1 7 3 4,306e+04 |4,901e+04 |0,88 1,00 |23,67 (22,78 27,66 32,28 2
7 |1 111 3 5,034e+04 [9,038e+04 [0,56 1,00 |37,00 |22,78 27,66 36,53 4
Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 4

Effective section N-

Effective width calculation

According to EN 1993-1-5 article 4.4

Id Type by o1 .7} (] ko Ap [ be be1 be2

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

1 7 ,550e+05 |3,550e+05 (1,00 [4,00 [0,51 [1,00 |71 6 36

3 111 ,550e+05 | 3,550e+05 |1,00 [4,00 0,80 (0,91 |101 50 50

5 7 ,550e+05 | 3,550e+05 [1,00 [4,00 [0,51 [1,00 |71 36 36

7 111 ,550e+05 |3,550e+05 [1,00 [4,00 [0,80 [0,91 [101 50 50

Effective section My-

Effective width calculation

According to EN 1993-1-5 article 4.4

Id Type by L7} g ko

[mm] [kN/m?]  [-]1 []
1 1 71 3,550e+05 |3,550e+05 [1,00 (4,00 |0,51 |1,00 |71 36 36
3 I 111 3,368e+05 |-3,368e+05 |-1,00 23,90 |0,33 |1,00 |56 22 33
5 I 71 -3,550e+05 |-3,550e+05
7 2 111 3,368e+05 |-3,368e+05 |-1,00 [23,90 |0,33 /1,00 |56 22 33
Effective section Mz-
Effective width calculation

According to EN 1993-1-5 article 4.4
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o2
[kN/m?] _ [kN/m?]
t 1 [71 _ [3,281e+05 |-3,086e+05 [-0,94 [22,38 (0,22 [1,00 |37 15 22
3 1 1117 [-3,355e+05_|-3,355e+05
51 7 3,281e+05 |-3,086e+05 |-0,99 |223€ |0,22 1,00 |37 15 22
7|1 111 |3,550e+05 |3,550e+05 1,00 [4,00 0,80 0,91 (101 [50 . |50

Effective properties ! ' : o

Effective area A 1,0780e-03 |m?

Effective second |Iefy [2,3016e-06 |m? |Iefrz 1,1864e-06 |m*
moment of area

Effective section |Wefiy |3,8360e-05 [m? |We, |2,8873e-05 |m?
modulus

Shift of the eny [0 mm |en: (O mm
centroid

Compression check

Acif 1,0780e-03 |m?
Nerd 382,68 kN
Unity check |0,20 -

Bending moment check for My

Weff,y,min 3,8360e-05 |m’
Me,y,Rd 13,62 kNm
Unity check | 0,06 -

Bending moment check for M,

Weff,z min 2,8873e-05 |m?

Unity check | 0,00 -

Torsion check

Fibre

Ted 0 MPa
TRd 205,0 |MPa
Unity check 10,00 |-

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

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.15)

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.15)

Mcz,rd 10,25 KNm

Unity check |0,01 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
m 1,20

Av 4,5640e-04 |m?

| Vply,Rd 93,54 kN

| Unity check |0,00 -
Shear check for V;
According to EN-1993-1-1 article 6.2.6 and formula (6.17)
n ,20

Av 6,8460e-04 |m?

Vpl,zRd 40,32 kN

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

Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as

insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check

According to EN 1993-1-1 article 6.2.9.3 and formula

Aeif 1,0780e-03 |m?

eny 0 mm
ev: |0 mm
Werry | 3,8360e-05 |m?
Wefr, | 2,8873e-05 |m?

| Normal stre

ON,Ed 71,0 [MPa
OMy,Ed 216 |MPa |
OMzEd 3,6 |MPa
Otot,£d 96,3 |MPa
Unity check [0,27 |-

The member satisfies the section check.

Classification for member buckling design
Decisive position for stability classification: 0,000 m

(6.43)
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Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

1 73 3 9,121e+04 |8,526e+04 |0,93 1,00 23,67 |22,7 27,66 31,63 2
3 111 3 8,393e+04 |4,38%e+04 |0,52 ,00 37,00 |22,7 27,66 7,05 <
S 7 3 4,306e+04 |4,901e+04 |0,88 1,00 |23,67 |22,7: 27,66 2,28 2
7 111 3 5,034e+04 [9,038e+04 |0,56 1,00 137,00 [22,78 27,66 36,53 4

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 4

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Buckling parameters yy 2z
Sway type sway non-sway
System length L 1,994 3,987 m
Buckling factor k ,00 0,80
Buckling length lo ,994 3,205 m
Critical Euler load N 200,42 [249,09 kN
Slenderness A 44,38 7,44
slenderness Al | 0,56 24
Limit slenderness Arel,0 0,20 0,20
| Buckling curve e c
mperfection a 0,49 0,49
| Reduction factor x 0,81 0,42
| Buckling resistance Nprd |308,50 | 158,95 kN

Torsional(-Fl 1) Buckling check
According to EN 1993-1-1 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.

Lateral Torsional Buckling check

According to EN 1993-1-1 arlicle 6:3.2.1

Note: The cross-section ccncerns an RHS section with 'h /b < 10 / Awi,2.
This section is thus rot susceptible to Lateral Torsional Buckling.

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

Interaction method alternative method 1
Cross-section effective area Aeff 1,0780e-03 m2
Effective section modulus Wes,y 3,8360e-05 m3
Effective section modulus Weri,; 2,8873e-05 m?
Design compression force Ned 76,58 kN
Design bending moment (maximum) Myed |-0,83 kNm
Design bending moment (maximum) Mzed | 0,35 kNm
Additional moment AMy,ed 0,00 Nm
| Additional moment AMzed 0,00 kNm
| Characteristic compression resistance Nrk | 382,68 kN
Characteristic moment resistance My.rk 3,62 kNm
| Characteristic moment resistance Mz rk 0,25 kNm_ |
| Reduction factor xy 0,81

Reduction factor xz 0,42
| Reduction factor it ,00

nteraction factor kyy ,03
| Interaction factor ky. 25
| Interaction factor kzy 0,83

nteraction factor kz 1,00

Maximum moment My eq is derived from beam B1313 position 0,000 m.
Maximum moment M;q is derived from beam B1314 position 0,000 m.

Interaction method 1 parameters

Critical Euler load Nery 1200,42 kN
Critical Euler load Ner,z 249,09 kN
Elastic critical load Na,t 66673,63 kN
Effective section modulus Wefry 3,8360e-05 m?
Second moment of area Iy 2,3020e-06 m*

| Second moment of area I ,2343e-00 mt—]

| Torsionai constant I- 2,5547e-06 m*
Method for equivalent moment factor Cmy,o | Table A.2 Line 2 (General)

| Desigin bending moment (maximum) Myed |-0,83 kNm
Maximum relative defiection d; 04 mm
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Equivalent moment factor Cmy,0 0,98

Methed fo- equivalent moment factor Cmzo |

Table A.2 Line 2 (General) _|

Design bending moment (maximum) Mzed |0,35 kNm
Maxi relative deflection dy -1,3 mm
| Equivalent moment factor Cmz,0 0,88
Factor |1y 0,99
| Factor . 0,79
Factor & 0,30
| Factor air 0,00
Critical moment for uniform bending M0 182,35 kNm
lative slenderness Arei,0 0,27
Limit relative slenderness Arel,o,im 0,31
quivalent moment factor Cmy 0,98
quivalent moment factor Cr; 0,88
Equivalent moment factor Cit 1,00
Unity check (6.61) = 0,25 + 0,06 + 0,04 = 0,35 -
57 -

Unity check (6.62) = 0,48 + 0,05 + 0,03 = 0,
The member satisfies the stability check.
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50x50x3

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (auto)
Ceordinate system: Principal

Extreme 1C: Global
Selection: All

Filter: Cross-section = CS17 - CFRHS50X50X3

EN 1993-1-1 Code

Check

National annex: Standard EN

[Member B1218 [0,000 / 2,230 m | CFRHS50X50X3 |S 355 |ULS-SetB (auto) [0,72- |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind14 + 0.90*temp +

Partial safety factors

ymo for resistance of cross-sections ,00

ym1 for resistance to instability ,00

ym2 for resistance of net sections ,25

Yield strength fy 355,0 MPa
Ultimate strength fu |490,0 MPa
Fabrication Cold formed

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

Internal forces Calculated Unit

Ned -40,78 kN

| Vy,ed 0,06 kN
Vzed 0,01

Ted 0,00 kNm

[ My,eq 0,01 kNm |
| MzEd 0,00 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according o EN 19$3-1-1Table 5.2 Sheet 1 & 2

o1 02 v ] c/t Class1 Class2 Class3 Class
[kN/m?2]  [kN/m?] [-] [-1 Limit
[-]
1 41 3 7,472e+04 |7,472e+04 |1,00 1,00 |13,67 |22,78 27,66 30,92 1
3 41 3 7,481e+04 |7,603e+04 [0,98 1,00 13,67 [22,7¢ 27,66 31,09 1
5 41 3 7,612e+04 |7,612e+04 [1,00 1,00 |13,67 [22,78 27,66 30,92 1
7 41 3 7,603e+04 |7,481e+04 [0,98 1,00 |13,67 [22,7 27,66 31,09 1

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

The cross-section is classified as Class 1

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

A 5,4100e-04

m2

Nerd 192,06

kN

Unity check |0,21

Bending moment check for
According to EN 1993-1-1 arti

| Vpl,z,Rd
Unity check |0,00

cle 6.2.6 and formula (6.17)

Woly 9,3900e-06 |m?
| Mpl,y,Rd 3;33 kNm
Unity check |0,00 -
Shear check for Vy
According to EN 1993-1-1 arti
n 1,20
Av 2,7050e-04 |m?
VplyRd 55,44 kN
Unity check | 0,00 -
Shear check for V,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n 1,20
Av 2,7050e-04 |rm?
R 55,44 kN

My
cle 6.2.5 and formula (6.12),(6.13)
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Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

Fibre 1
Ted 0,0 MPa_|
TRd 205,0 |MPa
Unity check |0,00 |-

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

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.31)

[Muy,rd 13,33 [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.

Classification for member buckling design

Decisive position for stability classification: 1,338 m

Classification according to EN 1993-1-1 article 5.5.2

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

t o1 o2 v ko Class 3
[mm] [mm] [kN/m?] [kN/m?] []1 []1 [] Limit
[ [-]
1 4 3 7,036e+04 |7,668e+04 |0,92 1,00 [13,67 |22,78 27,66 31,83 1
3 4 7,738e+04 [8,059e+04 |0,96 ,00 13,67 |22,7 27,66 31,35
5 4 8,036e+04 |7,404e+04 |0,92 ,00 13,67 |22,7 27,66 31,78
Fa 4 7,334e+04 [7,013e+04 |0,96 ,00 ,67 22,7 27,66 31,39

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

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Buckling parameters yy 22 =
| Sway type sway non-sway
System length L 2,230 |2,230 m
| Buckiing factor k 1,00 1,00
Buckiing length icr 2,230 (2,230 m
Critical Euler load No 1,12 [81,12 kN
Slenderness A 17,57 |117,57
Relative slenderness Arel ,54 1,54
| Limit slenderness Arei,0 0,20 0,20
| Buckling curve € €
mperfection a 0,49 0,49
Reduction factor 0,30 0,30
| Buckling resistance Nprd |58,06  |58,06 kN
Cross-section area A 5,4100e-04 |m?
Buckling resistance Nbrd | 58,06 kN
Unity check 0,70 -

Torsi (-F ) g check
According to EN 1993-1-1 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.

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Arel,'.
This section is thus not susceptible to Lateral Torsional Buckling.

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

Interaction method alternative method 1
Cross-section area A 5,4100e-04 m?
Plastic section modulus Wpiy 9,3900e-06 m3
Plastic section modulus Wyl 9,3900e-06 m3

| Design compression force Ned 40,78 kN

| Design hending moment (maximum) Myed (0,02 ~ |kNm |
| Design bending morent (maximum) Mzed 0,03 Nm_|
| Characteristic comp resistance Nrx 92,06

| Characteristic moment resistance [4y,r« 3,33 khm_‘
Characteristic t resi e MzRe 3,33 m
Reduction factor xy 0,30
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Bending and axial compression check parameters

Reduiction factor Xz 0,30
| Reduction factor i1 [+ B O B
nteraction factor kyy .06
nteraction factor ky 43
[ Interacion factor kz, 0,86 _
| Interaction factor kz 1,40

Interaction method 1 parameters

Maximum moment Myed is derived from beam B1218 position 2,230 m.
Maximum moment M is derived from beam B1218 position 1,115 m.

Critical Euler load Noy 12 kI
| Critical Euler load Ner.z 12 kI
Elastic critical load Ne,v 099,60 ki
Plastic section modulus Wpi,y ,3900e-06 m
Elastic section modulus Wely ,7900e-06 m3
Plastic section modulus Wpiz 9,3900e-06 m?
| Elastic section modulus Wei.z 7,7900e-06 m3
Second of area Iy 1,9470e-07 m
| Second moment of area I: ,9470e-07 m?

orsional constant It ,2130e-07 m?
Method for equivalent moment factor Cmy,0 |Table A.2 Line 1 (Linear)

Ratio of end moments yy 0,27

Equivalent moment factor Cmy,0 0,84
| Method for equivalent moment factor Cmzo | Table A.2 Line 4 (Line load)
| Equivalent moment factor Cmz,o 02

Factor py 0,59
| Factor p; 0,59
| Factor &y 0,04
| Factor aur 0,00

Critical moment for uniform bending Moo 45,91 kNm
Relative slenderness Arei,0 0,27

Limit relative slenderness Arel,0,im 0,2
| Equivalent moment factor Cmy 0,84
| Equivalent moment factor Cmz ,02

Equivalent moment factor Cmi1 ,00
[ Factor bir 0,00
| Factor at 0,00

actor dur 0,00
| Factor eir 0,00

Factor wy i,2
[Eackorwe’ \ T\ [\ - [ Nt2r ]| [ | [\ 7|
Factor np 0,2
| Maximum relative slenderness Acel,max 1,54
| Factor Cyy 0,93
| Factor Cpz 0,50

Factor Czy 0,69

Factor Czz 0,85

Unity check (6.61) = 0,70 + 0,01 + 0,01 = 0,72 -
Unity check (6.62) = 0,70 + 0,01 + 0,01 = 0,72 -

The member satisfies the stability check.
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120x80x5

EC-EN 1993 Steel check ULS

Liriear calculztion

Combination: ULS-Set B (alito)

Ceordinate system: Principal
Extreme 1C: Global
Selection: All

Filter: Cross-section = CS19 - CFRHS120X80X5

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

Member B1129 [2,877 / 2,877 m |CFRHS120X80X5 [S355 [ULS-SetB (auto) [0,66 - |

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

The default EN 1993-1-1 code check is executed instead of the EN 1993-1-3 code check.

Combination key

ULS-Set B (auto) / 1.35*LC1 + 1.50*Snjeg + 1.35*Dodatno

stalno + 0.90*3DWind1 + 1.50*Temp -

ywo for resistance of cross-sections | 1,00
ym1 for resistance to instability ,00
ywm2 for resistance of net sections 525

Yield strength fy 355,0 MPa
Ultimate strength fu | 490,0 MPa
Fabrication Cold formed

The critical check is on position 2,877 m

Internal forces Calculated Unit

Ned -19,16

Vygd 0,01 ke

VzEd -0,91

Ted 0,03 kNm

[ Myd 2,02 KNm |
My Ed -0,04 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according 0 EN 1993-1-1Table 5.2 Sheet 1 & 2

o1
[kN/m?]

o2
[kN/m?]

v

Class 2 Class3 Class
i Limit
[-]

11 65 5 4,404e+04 |4,273e+04 | 0,97 1,00 (13,00 (22,78  |27,66  |31,24
3 105 |5 3,976e+04 |-2,040e+04 |-0,51 0,66 21,00 38,90 [46,13 65,09
5 65 5 -2,316e+04_|-2,1856+04

7 105 |5 -1,888e+04 |4,128¢+04 |-0,46 0,69 |21,00 (36,96 |43,95 62,5

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

The cross-section is classified as Class 1

Compression check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)
A 1,8360e-03 |m?
Negrad 651,78 kN
Unity check | 0,03 -
Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Waly 7,2450e-05 |m?
Mpiy,rd 25,72 kNm
Unity check | 0,08 -
Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Woiz 5,4740e-05 |m?
Mpl,zRd 19,43 kNm
Unity check | 0,00 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
1 1,20
|Av 7,3440e-04 |m?
| Vpl.yRd 150,52 kN

Unity check | 0,0€
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Shear check for V.
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
1 1,2¢
Ay 1,1016e-03 |r?
| Vpl,zRa 225,78 kN
| Unity check 0,00 -

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

Fibre 1
Ted 0,3 MPa
TRd 205,0 |MPa
Unity check 0,00 |-

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

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

Mnyrd |25,72 |kNm
a ,66
Mnzrd | 19,43 |kNm
B ,66

Unity check (6.41) = 0,01 + 0,00 = 0,01 -

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.

Classification for member buckling design

Decisive position for stability classification: 2,877 m

Classification according to EN 1993-1-1 article 5.5.2

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

c/t Class1 Class 2

4,404e+04 4,273e+04 |0,97

Class 3 Class
Limit—

3,97€e+04 1-2,040e+04 |-0,51

S 65 E -2,315e+04 |-2,185€+04
7 105 5 -1,888e+04 4,128e+04 |-0,46 0,69 [21,00 [36,96 43,95 62,55

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

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

Buckling parameters yy 2z

Sway type sway non-sway
System length L 2,877 (17,263 m
Buckling factor k ,00 0,61

Buckling length lr 2,877 110,560 m
Critical Euler load N 884,13 (34,90 kN
Slenderness A 65,61 (330,19

Relative slenderness Arei | 0,86 4,32
.imit slenderness Arel,0 0,20 0,20
c

Buckling curve c
mperfection a 0,49 0,49
Reduction factor x 0,63 0,05

| Buckling resistance Nbrd [407,66 |31,34 kN

Flexural Buckling verification

Cross-section area A 1,8360e-03 |m?2
Buckling resistance Npra | 31,34 kN
Unity check 0,6 &

Torsional(-Fi 1 Kling check
According to EN 1993-1-1 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.

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / A2
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check
According to EN 1593-1-1 article 6.3.3 and formula (6.61),(6.52)
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Interaction method alternative method 1

| Cross-secton area A _ 18360e-03 [ |

[ Plastic section moculus Wpiy | 7.2450Ce-05 m?
Piastic secticn modulus Wyi,. 5,4740e-05 m?
| Design compression forze Nec 19,16 kN |
Design bending momient {maximum) Myed [-2,02 kNm |
| Design bending moment (maximum) M:es |0,18 Nm

raracteristic comp 1 resistance Nrk | 651,78 N

| Characteristic moment resistance My rk 25,72 kNm
Characteristic moment resistance M;rx 19,43 kNm
Reduction factor xy 0,63
| Reduction factor x, 0,05

Reduction factor yir ,00
| Interaction factor kyy 23

Interaction factor ky. 0,92

Interaction factor kzy 0,58

Interaction factor kz 0,62
Maximum moment My,d is derived from beam B1129 position 2,877 m.
Maximum moment Med is derived from beam B1135 position 2,877 m.

Critical Euler load Ney 884,13
| Critical Euler load Ne,z 34,90 kN
| Elastic critical load Na,r 10290,71 ki
Plastic section modulus Wpi,y 7,2450e-05 m
Elastic section modulus Wely 5,8860e-05 m?
| Plastic section modulus Wy 5,4740e-05 m3
| Elastic section modulus Weiz 4,6940e-05 m3
Second moment of area Iy 3,5314e-0¢ m*
Second moment of area I, ,8778e-0€ m
| Torsional constant It 4,0227e-0€ m*
Method for equivalent moment factor Cmy,0 |Table A.2 Line 2 (General)

| Design bending moment (maximum) Myrd | -2,02 kNm
| Maximum relative deflection d; 13 mm
Equivalent moment factor Cmy,0 0,99

| Method for equivalent moment factor Cmz0 | Table A.2 Line 2 (General)

| Desian bending moment (maximum) Mzed | 0,18 kNm
| Maximum rzlative deflection &y 3 mm
| Equivalent moment factor Cmz,0 0,58

| Factor iy 0,9¢

[Bactory,” \ I\ o [N 4 [ NO#& J| [ | | \

Factor & 3,2

Factor air 0,00

Critical moment for uniform bending Moo | 65,14 kNm
Relative slenderness Arel,0 0,63

Limit relative slenderness Arel,0lim 0,19

| Equivalent moment factor Cmy 0,99

| Equivalent moment factor Cmz 0,58

| Equivalent moment factor Cmit 1,00

Factor bir 0,00

| Factor ar 0,00

| Factor dir 0,00

| Factor ecr 0,00

| Factor wy 23

Factor w; ,17

| Factor npi 0,03

| Maximum relative slenderness Arei,max 4,32

| Factor Cyy 0,

| Factor Gy 0,

Factor Cpy 0,50

Factor Cz 0,96

Unity check (6.61) = 0,05 + 0,10 + 0,01 = 0,15 -
Unity check (6.62) = 0,61 + 0,05 + 0,01 = 0,66 -

The member satisfies the stability check.
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50x50x2

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Prinzipal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS18 - CFRHS50X50X3
EN 1993-1-1 Code Check

National annex: Standard EN

[Member B1133 | 0,000 / 3,245 m | CFRHS50X50X3 |S 355 |ULS-SetB (auto) [0,71- |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*Snjeg + 1.35*Dodatno
stalno + 0.90*3DWind6 + 1.50*Temp -

Partial safety factors

ymo for resistance of cross-sections | 1,00
ym1 for resistance to instability 1,00
ym2 for resistance of net sections 1,25

| Yield strength fy 355,0 MPa
Ultimate strength fu |490,0 MPa
Fabrication Cold formed

The critical check is on position 0,000 m

Ned -20,87 K
Vyed 0,08

Vzed 0,00

Ted -0,02 kNm
My.ed 0,01 kNm |
Mk 0,00 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according o EN 19$3-1-1Table 5.2 Sheet 1 & 2

Id Type c t o2 v ko a c/t Class1 Class2 Class3 Class
[kN/m?]  []1 [-] [-1 Limit imit
[-] [-]
1 ]I 41 3 3,715e+04 |[3,715e+04 [1,00 1,00 |13,67 |22,78 27,66 30,92
3 4 3 3,734e+04 [3,984e+04 [0,94 ,00 13,67 |22,78 27,66 31,€
5 4 3 4,003e+04 |4,003e+04 |1,00 ,00 13,67 [22,78 27,66 30,92
7 4 3 3,984e+04 |[3,734e+04 [0,94 00 13,67 (22,78 27,66 31,6

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

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

A 5,4100e-04 |m?

Negrd 192,06 kN

Unity check 0,11 -

Bending moment check for My

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
Woly 9,3900e-06 |m?

Mpl,y,Rd 3,33 kNm

Unity check |0,00 =

Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n 1,20

Av 2,7050e-04 |m?

VplyRd 55,44 kN

Unity check [ 0,00 -
Shear check for V,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
n 1,20

Av 2,7050e-04 |rn?

| Vpl,z,Rd 55,44 kN

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

Fibre 1

Ted 15 MPa
TRd 205,0 |MPa
Unity check |0,01 |-

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

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.31)

Mn,yRd 3,33 |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: 1,622 m

Classification according to EN 1993-1-1 article 5.5.2

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

o1 o2 L3 ke a c/t Class1 Class2 Class3
[kN/m?] [kN/m?2] [-1 []1 []1 [ Limit Limit
[ [-]
1 4 3 2,948e+04 |4,331e+04 |0,68 ,00 13,67 22,78 27,66 34,77
3 4 3 4,459e+04 |4,828e+04 |0,92 ,00 |13,67 |22,78 27,66 31,76
5 4 3 4,754e+04 |3,372e+04 0,71 ,00 13,67 122,78 27,66 34,39
7 4 3 3,243e+04 |2,874e+04 |0,89 ,00 |13,67 22,78 27,66 32,19

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

Flexural Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Buckling/parameters yy 2z |

Sway type sway non-swa

| System length L 3,245  |3,245 m

| Buckiing factor k 1,00 1,00

Buckiing length e 3,245 3,245 m

Critical Euler load Ne 38,33 38,33 kN
Slenderness A 171,04 171,04

slenderness Arel [ 2,24 2,24
Limit slenderness Arei0 0,20 0,20
(=

Buckling curve c
Imperfection a 0,49 0,49

Reduction factor x 0,16 0,16
Buckling resistance Nprd | 30,97  [30,97 kN

Flexural Buckling verification

Cross-section area A 5,4100e-04 |m?
Buckling resistance Nbrd | 30,97 kN
Unity check 0,67 -

Torsional(-Flexural) Buckling check

According to EN 1993-1-1 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.
Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Arel,".

This section is thus not susceptible to Lateral Torsional Buckling.

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

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 5,4100e-04 m?
Plastic section modulus Wply 9,3900e-06 m3
Plastic section modulus Wpiz 9,3900e-06 m3

| Design compression force Ned 20,87 kN

| Design hending moment (maximum) Myed |002 ~  |kNm |
| Design bending morent (maximum) Mzed 0,07 KNm |
Characteristic compression resistarice Nrx 52,06

| Characteristic moment resistance [y« 3,33 khm_‘
Characteristic t resi e MzRe 3,33 m
Reduction factor xy 0,16
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Bending and axial compression check parameters

Reduiction factor x. 0,16

Reduction factor yir o [+ B O B
nteraction factor kyy .19
titeraction factor ky (34

| Interaction factor kzy 21 —
nteraction factor kz 234

Critical Euler load Noy

Maximum moment Myed is derived from beam B1133 position 3,245 m.
Maximum moment M is derived from beam B1133 position 1,622 m.

38,33 kN
Critical Euler load Noz 38,33 kN |
Elastic critical load Na,v 36075,74 kN
Plastic section modulus Wpi,y 9,3900e-06 m
Elastic section modulus Weiy 7,7900e-06 m3
Plastic section modulus Wpiz 9,3900e-06 m?
| Elastic section modulus Wei,z 7,7900e-06 m?
| Second moment of area Iy ,9470e-07 m*
Second moment of area I; ,9470e-07 m?
| Torsional constant It 3,2130e-07 m?
| Method for equivalent moment factor Cmy,0 | Table A.2 Line 1 (Linear)
| Ratio of end moments yy 0,51
Equivalent moment factor Cmy,0 0,93
| Method for equivalent moment factor Cmzo | Table A.2 Line 4 (Line load)
Equivalent moment factor Cmz,0 ,02
| Factor py 0,50
| Factor 0,50
Factor & 0,08
Factor air 0,00
Critical moment for uniform bending Moo |31,55 kNm
Relative slenderness Areio 0,33
Limit relative slenderness Arel,o,im 0,19
| Equivalent moment factor Cmy 0,93
| Equivalent moment factor Cmz ,02
E moment factor Cmit ,00
0,00
0,00
0,00
0,00
1,2
I\ o [N 2 TNHe T [T ¢ T
relative slenderness Arel,max 2,24
| Factor Cyy 0,86
| Factor Cy 0,50
Factor Gy 0,51
Factor Cz 0,83

Unity check (6.61) = 0,67 + 0,01 + 0,03 = 0,71 -
Unity check (6.62) = 0,67 + 0,01 + 0,03 = 0,71 -

The member satisfies the stability check.
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200x80x5

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS21 - CFRHS200X80X5
EN 1993-1-1 Code Check

National annex: Standard EN

[Member B1538 | 2,668 / 2,668 m | CFRHS200X80X5 |S355 |ULS-SetB (auto) 0,59 -

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind10 + 0.90*temp +

Partial safety factors

ywo for resistance of cross-sections | 1,00
ymi for resistance to instability ,00
ym2 for resistance of net sections 125

Yield strength fy 355,0 MPa
Ultimate strength fu | 490,0 MPa
Fabrication Cold formed

The critical check is on position 2,668 m

Internal forces Calculated Unit

Ned -126,01

Vykd -0,21 kI

Vzed -5,47

Ted -0,07 kNm
My ed -1,73 kNm |
MyEd 0,32 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Qutstand parts according o EN 19¢3-1-1Table 5.2 Sheet 1 & 2

o1 o v ko Class2 Class3 Class
[mm] [kN/m?] [kN/m?] [-]1 [-] imi Limit  Limit
[-] [-]

65 5 5,768e+04 |6,457e+04 |0,89 ,00 [13,00 (22,78 27, 2,11 1
3 185 5 ,442e+04 |3,916e+04 0,61 ,00 [37,00 (22,78 |27, 579 |4
5 65 5 ,795e+04 | 3,106e+ 0,82 ,00 (13,00 (22,78 |27, 3,00 |1
7 185 5 ,121e+04 |5,647e+04 |0,55 ,00 [37,00 22,78 27 6,60 4
Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 4
Effective section N-
Effective width calculation
According to EN 1993-1-5 article 4.4
Id Type by o1 .7} (] ko Ap P be be1 be2

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

65 3,550e+05 |3,550e+05 1,00 [4,00 |0,28 [1,00 |65 3 3

85 ,550e+05 | 3,550e+05 1,00 4,00 0,80 (0,91 |168 34 3

5 3,550e+05 |3,550e+05 |1,00 (4,00 |0,28 [1,00 |65 3 3

85 3,550e+05 |3,550e+05 [1,00 [4,00 0,80 [0,91 168 34 34
Effective section My-
Effective width calculation
According to EN 1993-1-5 article 4.4
Id Type b, o1 o ] ko Ap P be be1 be

[mm] [kN/m?] [kN/m?] [-] [-] [-] [-1 [mm] [mm] [mm]
1 65 3,550e+05 |3,550e+05 [1,00 [4,00 [0,28 |1,00 |65 33 33
3 185 3,368e+05 |-3,368e+05 |-1,00 (23,90 |0,33 1,00 |93 37 56
5 65 -3,550e+05 |-3,550e+05
7 185 3,368e+05 |-3,368e+05 |-1,00 23,90 (0,33 |1,00 |93 37 56
Effective section Mz+
Effective width calculation

According to EN 1993-1-5 article 4.4
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o2
[kN/m?] _ [kN/m?]
1 [65  [3,092e+05 |-2,858e+05 |-0,92 |21,97 |0,12 [1,00 (34 _ [14 |20
3 1 85 ,550e+05 _|3,550e+05 11,00 _[4,0C 0,80 [0,917[168 |84 84
51 5 ,092e+05  |-2,858e+05 |-0,92 (21,97 |0,12 |1,00 |34 14 20
7|1 85 |-3315e+05 |-3,315e+05 =

Effective area Aeif 2,4611e-03 [m?
Effective second | Lefr,y 1,2688e-05 |m* |Iefz |2,8771e-06 |[m*
moment of area
Effective section |Weiy |1,2688e-04 [m? |Wef, |6,9693e-05 |m?
modulus

Shift of the eny [0 mm |en: (O mm
centroid

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

Acif 2,4611e-03 |m?
Nerd 873,68 kN
Unity check |0,14 -

Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.15)

Weff,y,min 1,2688e-04 |m’
Me,y,Rd 45,04 kNm
Unity check | 0,04 -

Bending moment check for M,
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.15)

Weff,z min 6,9693e-05 |m?

Mcz,rd 24,74 KNm

Unity check 0,01 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
m 1,20

Av 7,5314e-04 |m?

| Vply,Rd 154,36 kN

| Unity check |0,00 -
Shear check for V;
According to EN-1993-1-1 article 6.2.6 and formula (6.17)
n 1,20

Av 1,8829¢-03 |m?

Vpl,zRd 385,91 kN

Unity check |0,01 -

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

Fibre ']

Ted 0,5 MPa
TRd 205,0 |MPa
Unity check 10,00 |-

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

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.3 and formula (6.43)

Aeif 2,4611e-03 |m?
eny 0 mm
ev: |0 mm
Werry |1,2688e-04 |m?
Wefr, | 6,9693e-05 |m?

| Normal stre

ON,Ed 51,2 |MPa
OMy,Ed 13,7 [MPa_|
OMzEd 4,6 |MPa
Otot,Ed 69,4 |MPa
Unity check 0,20 |-

The member satisfies the section check.

Classification for member buckling design
Decisive position for stability classification: 1,868 m
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Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2

1 65 &) 2,880e+04 |3,916e+04 |0,74 1,00 |i3,00 |22,7 27,66 34,04 1
3 185 5 4,067e+04 | 6,688e+04 |0,61 ,00 37,00 |22,7 27,66 35,78 4
S 65 0 6,679e+04 |5,642e+04 |0,84 1,00 13,00 |22,7: 27,66 32,68 1
7 185 5 5,492e+04 [2,871e+04 |0,52 1,00 137,00 [22,78 27,66 37,05 3

Note: The Classification limits have been set according to Semi-Comp+.
The cross-section is classified as Class 4

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
Buckling parameters yy 2z

Sway type sway non-sway

System length L 2,668 8,004 m
Buckling factor k 1,00 0,53

Buckling length lo 2,668 4,220 m
Critical Euler load N 3695,30 [349,69 kN
Slenderness A 38,45 124,99

slenderness Ael | 0,49 1,58
Limit slenderness Arel,0 0,20 0,20
c

| Buckling curve c
mperfection a 0,49 0,49
| Reduction factor x 0,85 0,29

| Buckling resistance Nbrd [743,20 |253,17 kN

2,4611e-03
253,17 kN
0,50 =

Torsional(-Fl 1) Buckling check
According to EN 1993-1-1 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.

Lateral Torsional Buckling check

According to EN 1993-1-1 arlicle 6:3.2.1

Note: The cross-section ccncerns an RHS section with 'h /b < 10 / Awi,2.
This section is thus rot susceptible to Lateral Torsional Buckling.

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

Interaction method alternative method 1
Cross-section effective area Aeff 2,4611e-03 m2
Effective section modulus Wes,y 1,2688e-04 m3
Effective section modulus W,z 6,9693e-05 m3
Design compression force Ned 126,01 kN
Design bending moment (maximum) Myed |3,93 kNm
Design bending moment (maximum) Mzed | 0,82 kNm
Additional moment AMy,ed 0,00 Nm
| Additional moment AMzed 0,00 kNm
| Characteristic compression resistance Nrx | 873,68 kN
Characteristic moment resistance My.rk 45,04 kNm
| Characteristic moment resistance Mz rk 24,74 kNm_ |
| Reduction factor xy 0,85

Reduction factor xz 0,29
| Reduction factor it ,00

nteraction factor kyy ,03
| Interaction factor ky. B
| Interaction factor kzy 0,74

nteraction factor kz 0,81

Maximum moment My eq is derived from beam B1538 position 0,534 m.
Maximum moment M4 is derived from beam B1538 position 0,000 m.

Interaction method 1 parameters

Critical Euler load Nery 695,30 kN
Critical Euler load Ner,z 49,69 kN
Elastic critical load Na,t 09738,38 kN
Effective section modulus Wefry ,2688e-04 m?
Second moment of area Iy ,2691e-05 m*

| Second moment of area I 3,0044e-006 mt—]

| Torsionai constant I- ,0838e-06 m*
Method for equivalent moment factor Cmy,o | Table A.2 Line 2 (General)

| Desigin bending moment (maximum) Myed | 3,33 kNm
Maximum relative defiection d; -1,0 mm
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Equivalent moment factor Cmy,0 1,00

Methed fo- equivalent moment factor Cmzo |

[Table A.2 Line 2 (General) _|

Design bending moment (maximum) Mzed |0,82 kNm
Maxi relative deflection dy -2,1 mm
| Equivalent moment factor Cmz,0 0,73
Factor |1y 0,9
| Factor . 0,7
Factor & 0,60
| Factor air 0,36
Critical moment for uniform bending M0 |252,02 kNm
lative slenderness Arei,0 0,42
Limit relative slenderness Arel,o,im 0,29
quivalent moment factor Cmy 1,00
quivalent moment factor Cr; 0,73
Equivalent moment factor Cit 1,00

Unity check (6.61) = 0,17 + 0,09 + 0,04 = 0,
Unity check (6.62) = 0,50 + 0,06 + 0,03 = 0,

The member satisfies the stability check.

30 -
59 -
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140x60x5

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS22 - CFRHS140X60X5

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

[Member B2307 2,575/ 2,575 m | CFRHS140X60X5 |S355 |ULS-SetB (auto) 0,79 - |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind5 + 0.90*temp +

Partial safety factors

ymo for resistance of cross-sections | 1,00
ym1 for resistance to instability ,00
ym2 for resistance of net sections L]
Yield strength fy 355,0 MPa
Ultimate strength fu | 490,0 MPa
Fabrication Cold formed

...:iSECTION CHECK::...
The critical check is on position 2,575 m

Internal forces Calculated Unit

Ned -46,41 k!

Vykd 0,00 kI

Vzed -3,06

Ted 0,01 Nm
[Myged -1,15 kNm |
MyzEd 0,11 KNm_ |

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

Id Type c t o1 02 a c/t Class1 Class2 Class3 Class
[kN/m?]  [kN/m?] imi t

1 45 5 4,136e+04 |4,568e+04 |0,91 ,00 9,00 |22, 27,6 31,97
3 125 |5 4,481e+04 |1,104e+04 |0,25 ,00 (25,00 (22,78 |27, 41,86 |2
5 45 5 9,214e+03 |4,892e+03 |0,53 ,00 [9,00 122,78 [27,66  |36,93
7 125 |5 5,763e+03 |3,953e+04 |0,15 1,00 [2500 122,78 |27,66 |4394 |2

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

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

A 1,8360e-03 |m?
Nerd 651,78 kN
Unity check | 0,07 -

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

Wholy 7,8300e-05 |m’
ply,Rd 27,80 kNm
Unity check 0,04 -

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

Wol,z 4,2880e-05 |m?
Mpl,zRd 15,22 kNm
Unity check | 0,01 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
i ( 1,2¢
|Av 5,5080e-04 |m?
| VplyRd 112,89 kN
Unity check  |0,0C 4
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Shear check for V.
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
1 1,2¢
Ay 1,2852e-03 |r?
| Vpl,zRa 263,41 kN
| Unity check |0,01 -

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

Fibre ]
Ted 0,2 MPa
TRd 205,0 |MPa
Unity check 0,00 |-

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

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

Muyrd | 27,80 |kNm

a ,67

Mnzrd | 15,22 | kNm
67

Unity check (6.41) = 0,00 + 0,00 = 0,01 -

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.

Classification for member buckling design

Decisive position for stability classification: 0,000 m

Classification according to EN 1993-1-1 article 5.5.2

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

. o v ke a c/t Class1 Class2 Class3_Class
kN/m?]  [kN/m?]  [1 (-] [ _[] _{Li;ni,t,,,‘ imi imi

o1 N

pm] _ [mm]

,465e+04 |4,9066+04 (0,91 [1,00 19,00 22,78 |27,€ 31,01

N1 45 5 4

Nl 125 |5 4,795e+04_|7,792e+03 |0,16 ,00 [25,00 (22,78 _|27,€ 43,587 |2
5 45 5 5,695e+03 |1,286e+03 (0,23 | ,00 16,00 (22,78 127,6 22,27

7 125 |5 2,402e+03 |4,256e+04 (0,06 | ,00 125,00 (22,78 27,66 4597 |2

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

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

Buckling parameters yy 2z

Sway type sway non-sway
System length L 2,575 7,725 m
Buckling factor k ,00 0,73

Buckling length lr 2,575 5,659 m
Critical Euler load N 1331,41 (71,94 kN
Slenderness A 53,46 229,99

Relative slenderness Aret | 0,70 3,01
.imit slenderness Arel,0 0,20 0,20
c

Buckling curve [
mperfection a 0,49 0,49
Reduction factor x 0,72 0,09

| Buckling resistance Nvrd [472,47 | 61,60 kN

Flexural Buckling verification

Cross-section area A 1,8360e-03 |m?2
Buckling resistance Nprd | 61,60 kN
Unity check 0,75 &

Torsional(-Fi 1 Kling check
According to EN 1993-1-1 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.

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / A2
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check
According to EN 1593-1-1 article 6.3.3 and formula (6.61),(6.52)
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Interaction method alternative method 1

| Cross-secton area A 18360e03 [ |
[ Plastic section moculus Wpiy | 7.8300e-05 m3
Piastic secticn modulus Wyi,. 4,2880e-05 m?
| Design compression forze Nec 46,41 kN |
Design bending momient {maximum) Myed [-1,37 kNm |
| Design bending moment (maximum) M:ed |-0,29 Nm

raracteristic comp 1 resistance Nrk | 651,78 N

| Characteristic moment resistance My rk 27,80 kNm
Characteristic moment resistance M;rx 15,22 kNm
Reduction factor xy 0,72

| Reduction factor x, 0,09

Reduction factor yir ,00

| Interaction factor kyy ,30

Interaction factor ky. 0,92

Interaction factor kzy 0,50

Interaction factor kz 0,54

Maximum moment My,d is derived from beam
Maximum moment Med is derived from beam

B2307 position 0,000 m.
B1559 position 2,575 m.

Interaction method 1 parameters

Critical Euler load Ney 1331,41
| Critical Euler load Ne,z 71,94 kN
| Elastic critical load Na,r 82311,53 kI
Plastic section modulus Wpi,y 7,8300e-05 m
Elastic section modulus Wely 6,0840e-05 m?
| Plastic section modulus Wy 4,2880e-05 m3
| Elastic section modulus Weiz 3,7050e-05 m3
Second moment of area Iy 4,2589e-0¢ m*
Second moment of area I, 1,1116e-0€ m
| Torsional constant It 2,9797e-0€ m*
Method for equivalent moment factor Cmy,0 |Table A.2 Line 2 (General)
| Design bending moment (maximum) Mysfd  |-1,37 m
| Maximum relative deflection d; -0,4 mm
Equivalent moment factor Cmy,0 0,98
| Method for equivalent moment factor Cmz0 | Table A.2 Line 2 (General)
| Desian bending moment (maximum) Mzed  |-0,29 kNm
| Maximum rzlative deflection &y -1,6 mm
| Equivalent moment factor Cmz,0 0,50
[Factor i, 0,99
[Eactorys” \ 1\ o |\ o | NO3®J| | | [\

Factor & 0,89

Factor air 0,30

Critical moment for uniform bending Moo |96,42 kNm
Relative slenderness Arel,0 0,54

Limit relative slenderness Arel,o,lim 0,20
| Equivalent moment factor Cmy 0,98
| Equivalent moment factor Cmz 0,50
| Equivalent moment factor Cmit 1,00

Factor bir 0,00
| Factor ar 0,00
| Factor dir 0,00
| Factor ecr 0,00
| Factor wy ,29

Factor w; ,16
| Factor npi 0,07

| Maximum relative slenderness Arei,max 3,0

| Factor Cyy 0,78

| Factor Cp 0,85

Factor Cyy 0,49

Factor Cz 0,98
Unity check (6.61) = 0,10 + 0,06 + 0,02 = 0,18 -

Unity check (6.62) = 0,75 + 0,02 + 0,01 = 0,79 -

The member satisfies the stability check.
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140x70x4

EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (alito)

Ceordinate system: Principal

Extreme 1C: Global

Selection: All

Filter: Cross-section = CS23 - CFRHS140X70X4
EN 1993-1-1 Code Check

National annex: Standard EN

Member B2210 [2,575/ 2,575 m |CFRHS140X70X4 [S355 [ULS-SetB (auto) [0,84- |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind10 + 0.90*temp +

ywo for resistance of cross-sections | 1,00
ywm1 for resistance to instability ,00
ym2 for resistance of net sections (25

Yield strength fy 355,0 MPa
Ultimate strength fu | 490,0 MPa
Fabrication Cold formed

The critical check is on position 2,575 m

Internal forces Calculated Unit
A

Ned -88,

Vyed -0,03

Vzed -4,68

Ted -0,02 m
My.ed -1,52 kNm |
| Mzgd -0,03 kKNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according 0 EN 1993-1-1Table 5.2 Sheet 1 & 2

t o1 02 ke a Class1 Class2 Class3 Class
[mm] [kN/m?] [kN/m?] [-1 []1 [1 [-] imi Limit Limit
[-]
1 58 4 ,342e+04 | 8,200e+04 |0,98 ,00 |14,50 (22,78 27,66 ,10
3 128 4 ,036e+04 | 3,094e+04 | 0,39 ,00 (32,00 (22,7 27,66 31
5 58 4 2,949e+04 ,091e+04 | 0,95 ,00 14,50 |22,7 27,66 42
7 128 4 3,255e+04 |8,198e+04 (0,40 ,00 32,00 |22,7 27,6€ 39,10

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

Semi-Comp+ properties

| Material coefficient & 0,8

Flange class 2 slenderness limit B2y | 27,66

Flange class 3 slenderness limit B3, |30,92

Web class 2 slenderness limit B2,yw | 67,5.

Web class 3 slenderness limit B3,yw 00,89

Web class 2 slenderness limit B2,zw 7,66

Web class 3 slenderness limit B3,z 0,92

| Web slenderness ratio ¢/t 2,0

| Flange slenderness ratio ¢/t 4,5

| Reference slenderness ratio ¢/tiefy 0,00

Reference slenderness ratio c/tef,z 1,00

| Interpolated section modulus W3,y 7,0070e-05 |m?
| Interpolated section modulus W3, 3,8050e-05 |m?

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

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

A 1,5750e-03 |m?
Nera 559,13 kN
Unity check | 0,16 -

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

[Way [7,0070e-05 |3 |




Diplomski rad

[M3yrd [24,87 [kNm |
[Unity check 0,06 [

Bending momeiit clieck foi M,
According to EN 1993-1-1 article 6.2.5 and formula (€.12),(6.13)

Wap 3,8050e-05 |rm?
Ma,2,0d 13,51 kNmi
Unity check | 0,00 -

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

n 1,20
Av 5,2500e-04 |m?
VplyRd 107,60 kN
Unity check [0,00 -

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

n 1,20
Av 1,0500e-03 |[m?
Vpl,z,Rd 215,21 kN
Unity check |0,02 -

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

Fibre 1
Ted 03 MPa
TRd. 205,0 |MPa
Unity check [0,00 |-
Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

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

Mnsyrd (20,92 |kNm
1,7
11,36 |kNm
i7

Unity check (5.41) = 0,01 + 0,00 = 0,01 -

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.

Classification for member buckling design

Decisive position for stability classification: 2,575 m

Classification according to EN 1993-1-1 article 5.5.2

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

o (7] v ke a c/t Class 1 Class 2

[kN/m?]  [kN/m?] []1 []1 [[1 [] imi I[.i;nit

Class 3
Limit

[-]

1. |1 58 4 8,342e+04 |8,200e+04 |0,98 1,00 |14,50 |22,78 27,66 31,10
3 128 4 8,036e+04 |3,094e+04 |0,39 ,00 132,00 |22,78 27,66 39,31
5 58 4 2,94%+04 |3,091e+04 |0,95 ,00 114,50 |22,78 27,66 31,42
Z 128 4 3,255e+04 [8,198e+04 |0,40 ,00 [32,00 |22,78 27,66 39,10

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

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
l' uckling parameters yy zz

| Sway type swa\ non-sway

| System length L 2,575 7,725 m
Buckling factor k ,00 0,57

| Buckling length ler 2,575 4,403 m
Critical Euler load No 227,34 (142,40 kN
Slenderness A 51,57 151,41

|ative slenderness Al | 0,67 1,98
Limit slenderness Arelo 0,20 0,20

| Buckling curve c (-
miperfection a 0,49 0,49 1]
Reduction factor x 0,74 0,20

Buckling resistance Nopd [413,83 11145 kN
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Cross-section area A 1,5750e-03 |m?

Flexural Buckling verification

Buckling resistance Nbd | 111,45 |kN
Jnity check 0,30 -

1 El 1) Buckling check

T
T (-F )
Accoiding to EN 1593-1-1 article 6.3.1.1 and formula (6.46)

Note: The cross-section concerns a RHS section which is not susceptibie to Torsional(-Flexural) Buckling.

Lateral Torsional Buckling check
According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Arel,2'.
This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression check

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

Bending and axial compression check parameters

Interaction method alternative method 1
Cross-section area A 1,5750e-03 m?2
Interpolated section modulus W3,y 7,0070e-05 m3
Interpolated section modulus W3,» 3,8050e-05 m?
| Design compression force Ned 88,90 kN
| Design bending moment (maximum) Myed |-1,52 Nm
Design bending moment (maximum) Mzed  |-0,07 kNm
Characteristic compression resistance Nrk | 559,13 N
Characteristic moment resistance My,rk 24,87 KNm
| Characteristic moment resistance Mzrk 3,51 kNm
| Reduction factor xy 0,74
| Reduction factor ¥, 0,20
eduction factor xir ,00
nteraction factor kyy K
| Interaction factor ky, 0,62
| Interaction factor kzy 0,57
nteraction factor kz 0,50

Maximum moment Myed is derived from beam B2210 position 2,575 m.
Maximum moment M. is derived from beam B1520 position 0,000 m.

Interaction method 1 parameters—

Critical Euler load Ny 1227,34 kN
Critica! Euler load Ner,z 142,40
Eiastic critical load N, 78914,94 kN
Interpolated section medulus Ws,y 7,007Ce-05 m’
Elastic section moculus Wey 5,6090e-05 m3
Interpolated section modulus W5, 3,8050e-05 m?
Elastic section modulus Wiz 3,8050e-05 m?
Second of area I, 3,9260e-06 m*
Second moment of area I, ,3318e-06 m#
Torsional constant It ,2602e-06 m*
Method for equivalent moment factor Cmy,0 | Table A.2 Line 2 (General)
Design bending moment (maximum) Myed  [-1,52 kNm
| Maximum relative deflection &; -1,1 mm
Equivalent moment factor Cmy,0 0,99
| Method for equivalent moment factor Cmzo0 | Table A.2 Line 2 (General)
| Design bending moment (maximum) Mzed | -0,07 m
| Maximum relative deflection &y -0,2 mm
Equivalent moment factor Cmz,0 0,44
| Factor py 0,98
| Factor p, 0,43
| Factor & 0,48
Factor ar 0,17
| Critical moment for uniform bending Moo 110,39 kNm
| Relative slenderness Arel,0 0,47
| Limit relative slenderness Arel,o,im 0,22
Equivalent moment factor Cpy 0,99
Equivalent moment factor Cm:z 0,44
Equivalent moment factor Cmi1 1,00
| Factor bir 0,00
| Factor ar 0,00
| Factor duir 0,00
Factor et 0,00
| Factor wy 1,25
| Factor wz 1,00
| Factor npi 0,16
| Maximum relative slenderness Acel,max 1,98
actor Cy 0,80
| Factor Cyz 1,00
| Factor Cy 0,54
| Factor Cr- 1,00
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Unity check (6.61) = 0,21 + 0,08 + 0,00 = 0,30 -
Unity check (6.62) = 0,80 + 0,03 + 0,00 = 0,84 -

The member satisfies the stability check.
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60x60x4

EC-EN 1993 Steel check ULS

Linear calculztion
Combination: ULS-Set B (auto)
Ceordinate system: Prinzipal
Extreme 1C: Global

Selection: All

Filter: Cross-section = CS28 - CFRHS60X60X4

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

[Member B470 [0,000 / 1,500 m | CFRHS60X60X4 |S 355 |ULS-Set B (auto) |0,92- |

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

Combination key
ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno
stalno + 1.50*3DWind10 + 0.90*temp +

Internal forces

Partial safety factors

ymo for resistance of cross-sections | 1,00
ym1 for resistance to instability 1,00
ym2 for resistance of net sections 1,25
Yield strength fy 355,0 MPa
Ultimate strength fu |490,0 MPa
Fabrication Cold formed
...::3SECTION CHECK::...

The critical check is on position 0,000 m
Calculated Unit

Ned -126,59

[Vyed 1,31 Kt

Vzed 4,32 kI

Ted -0,12 kNm
My.ed -1,02 kNm |
(Mt 0,90 KNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classification of Internal and Outstand parts according o EN 19$3-1-1Table 5.2 Sheet 1 & 2

o1 o v ke a c/t Class2 Class3 Class
[mm] [mm] [kN/m?] [kN/m?] [1 [] [] Limit i
[-]
1 48 4 1,637e+05 |2,634e+05 |0,62 1,00 /12,00 22,78 27,66 35,59 1
3 48 4 2,623e+05 ,502e+05 0,57 1,00 112,00 |22,7 27,66 36,30 1
5 48 4 1,325e+05 |3,288e+04 |0,25 1,00 112,00 22,7 27,66 41,83 1
s 48 4 3,392e+04 [1,461e+05 |0,23 1,00 12,00 22,7 27,66 42,15 1

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

The cross-section is classified as Class 1

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

A 8,5500e-04 |m?
Negrd 303,52 kN
Unity check |0,42 -

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

Waly 1,7640e-05 |m?
| Mpl,y,rd 6,26 kNm
Unity check |0,16 -

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

Wol,z 1,7640e-05 |m?

Mpi,zrd 6,26 kNm

Unity check |0,14 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
{1 ¢ 1,20

Av 4,2750e-04 |m?

| Vply,Rd 87,62 kN

Unity check  [0,01 -
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Shear check for V.
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
1 1,2¢
Ay 4,2750e-04 |2
| Vpl,z,Ra 87,62 kN
|Unity check | 0,05 -

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

Fibre 1
Ted 5,0 MPa
TRd 205,0 |MPa
Unity check [0,02 |-
Note: The unity check for torsion is lower than the limit value of 0,05. Therefore torsion is considered as
insignificant and is ignored in the combined checks.

Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.41)
Mnygrd | 4,68 |kNm
a 2,07

Mnzrd | 4,68 |kNm
2,07

Unity check (6.41) = 0,04 + 0,03 = 0,08 -

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.

Classification for member buckling design

Decisive position for stability classification: 0,000 m

Classification according to EN 1993-1-1 article 5.5.2

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

t o1 — c/t Class 1 Class 2

[mm]  [kN/m?] - (1 [ Limit
| 1 ‘ ;

Limit

Class 3__Class

e | Laes | () & g2l : | /
i1 48 4 1,537e+05 |2,634e+05 | 0,62 1,00 112,00 (22,78 |27,66 3559 |1
ENL 48 4 2,523e+05 |1,5026+05 |0,57 1,00 [12,00 [22,78 127,66 (3630 |1
5 48 4 1,325e+05 |3,288¢+04 0,25 | 1,00 12,00 (22,78 127,66 |41,83 |1
7 48 4 3,392e+04 |1,461e+05 (0,23 | 1,00 (12,00 (22,78 [27,66  [42,15 |1

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

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

Buckling parameters yy zz

Sway type sway non-sway
System length L ,500 (1,500 m
Buckling factor k ,00 0,52

Buckling length I ,500 10,784 m
Critical Euler load Ner 401,17 |1469,04 kN
Slenderness A 66,46 (34,73

| Relative slenderness Al | 0,87 0,45
| Limit slenderness Arel,0 0,20 0,20

| Buckling curve c c
mperfection a 0,49 0,49
eduction factor x 0,62 0,87

[ Buckiing resistance Nord | 187,72 | 263,48 kN

Flexural Buckling verification

Cross-section area A 8,5500e-04 |m?
Buckling resistance Nyra | 187,72 kN
Unity check 0,67 -
i n Gilisarel

According to EN 1993-1-1 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.

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

Note: The cross-section concerns an RHS section with 'h / b < 10 / Arel2'.
This section is thus rot susceptible to Lateral Torsional Buckling.

Bending and axial compression check
According to EN 1593-1-1 article 6.3.3 and fermula (6.61),(6.52)
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| Interaction method alternative method 1

| Cross-sector area A 85500e-04 _ [m? |

[ Plastic section moculus Wpiy | .7640e-05 m3

[ Piastic secticn modulus Wiz 1,7640e-05 m?
| Design compression forze Nec 126,59 kN |
Design bending momient {maximum) Myed [-1,02 kNm
| Design bending moment (maximum) M:ed | 0,90 Nm

\aracteristic compression resistance Nrx [ 303,52 kN
| Characteristic moment resistance My rk 6,26 kNm
naracteristic resistance M;rk 6,26 kNm

Reduction factor xy 0,62
| Reduction factor X, 0,87

Reduction factor yir 1,00
| Interaction factor kyy 0,98

Interaction factor ky. 0,60

Interaction factor kzy 0,77

Interaction factor kz 0,99
Maximum moment My,d is derived from beam B470 position 0,000 m.
Maximum moment Mzd is derived from beam B470 position 0,000 m.

Critical Euler load Na,y 401,17 kN
Critical Euler load Ne,z 469,04 kl
Elastic critical load Na,t 7827,38 kN
Plastic section modulus Wpiy ,7640e-05 m
Elastic section modulus Wely ,4520e-05 m3
Plastic section modulus Wpi; ,7640e-05 m3
Elastic section modulus Wei2 ,4520e-05 m?
| Second of area Iy 4,3550e-07 m*
Second of area I, 4,3550e-07 m*
| Torsional constant It 7,2640e-07 m*
| Method for equivalent moment factor Cmy,0 | Table A.2 Line 2 (General)
| Design bending moment (maximum) Myfd  |-1,02 kNm
| Maximum relative deflection &, -1,2 mm
Equivalent moment factor Cmy,0 0,83

| Method for equivalent moment factor Cmz0 | Table A.2 Line 2 (General)

Deﬂ n bendlgg moment (maximum) Mzed  |0,90 kNm
Maxlmum ralative defiection dy 0,4 mmi
| Equivalent moment factor Cmz0 0,93

Factor iy 0,85
[Backorpen” \ T\ o [ N_ o [ NO9TJ| [ | [\ =
Factor & 0,47

Factor air 0,00

Critical moment for uniform bending Moo |153,73 kNm
Relative slenderness Arei,0 0,20

Limit relative slenderness Arel,0lim 0,28

| Equivalent moment factor Cmy 0,83

Equivalent moment factor Cmz 0,93

Equivalent moment factor Cmit 1,00

| Factor bir 0,00

| Factor ar 0,00

| Factor dir 0,00

| Factor eit 0,00

| Factor wy .

| Factor w; 42

| Factor npi 0,42

Maximum relative slenderness Arel,max 0,87

| Factor Cyy 1,05

| Factor Cy 0,87

| Factor Cyy 0,93

Factor Cz 1,01

Unity check (6.61) = 0,67 + 0,16 + 0,09 = 0,92 -
Unity check (6.62) = 0,48 + 0,12 + 0,14 = 0,75 -

The member satisfies the stability check.
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5.3. Dimenzioniranje podroznice

IPELI60A

EC-EN 1993 Steel check ULS
Linear calculztion
Combination: ULS-Set B (auto)
Ceordinate system: Principal

Extreme 1C:

Global

Selection: All
Filter: Cross-section = CS9 - IPE160A

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

|.. =

B2581 [7,883 /7,883 m [IPE160A [S355 |ULS-SetB (auto) [0,80- |

Combination key

ULS-Set B (auto) / 1.35*LC1 + 0.90*Snjeg + 1.35*Dodatno

stalno + 1.50*3DWind14 + 0.90*temp +

Partial safety factors

ymo for resistance of cross-sections

1,00

ym1 for resistance to instability

1,00

ym2 for resistance of net sections

1,25

Yield strength fy
Ultimate strength fu

355,0
490,0

MPa
MPa

Fabrication

Rolled

...:iSECTION CHECK::...
The critical check is on position 7,883 m

Internal forces Calculated

nit

Ned -19,96

VyEed -0,02

Vzed -0,83

Ted 0,00 m
My,cd -1,25 kNm
M 4 -0,09 kNm

Classification for cross-section design
Classification according to EN 1993-1-1 article 5.5.2
Classificaticn of Internal and Qutstand parts accurding ‘o EN 1993-1-1Table 5.2 Sheet 1 & 2

c|l | ¢ | oy e || | |w] ‘ ke a [ Class 1| | Class2 "Class 3| [Class
[mm]| [mm]| \[kN/m?] [k,N/mT] ‘ 1\ [ \ it | ti;nit]~ "i—l;ﬂit

1 SO 30 6 2,787e+04 |3,274e+04 |0,85 |044 [1,00 |508 |7,32 8,14 11,36

3 SO 30 6 2,430e+04 |1,943e+04 0,80 |0,51 |1,00 |508 |7,32 8,14 2,17

4 27 4 2,391e+04 |7,612e+02 |0,03 1,00 (31,80 (22,78 27,66 46,56

5 SO 30 6 -3,199e+03 |-8,067e+03

7 50 30 6 3,715e+02 |5,240e+03 0,07 |0,56 |1,00 [508 |7,32 8,14 12,73

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

Semi-Comp+ properties

Material coefficient & 0,81
Flange class 2 slenderness limit B2 |8,14
Flange class 3 slenderness limit B3y |11,39
Web class 2 slenderness limit B2,y,w 7,53
Web class 3 slenderness limit B3,y,w 00,89
Flange class 2 slenderness limit B2z |8,14
Flange class 3 slenderness limit B3z |13,02
Web slenderness ratio c/tw 1,80
| Flange slenderness ratio c/ts 5,08
| Reference slenderness ratio c/teefy 0,00
| Reference slenderness ratio ¢/trer,z 0,00
nterpol section modulus Wy 9,9100e-05 |m?
Interpolated section modulus W3, 2,0700e-05 |m?
Note: The resistance for this semi-compact section has been calculated according to Semi-Comp+.
Com, n check
According to EN 1993-1-1 article 6.2.4 and formula (6.9)
A 1,6200e-03 'm? |
| NeRd 575,10 kN
Unity check | 0,03 -
Bending moment check for My
According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13,
Wiy 9,9100e-05 |’
[Msyra 3518 _ [KNm_|
Unity check | 0,04 -

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

Waz 2,0700e-05 >
[M3,28 7,35 KN
Unity check  |0,01 -

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

n 1,20
Av 1,0196e-03 |[m?
VplyRd 208,98 kN
Unity check |0,00 -

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

n 1,20
Av 7,8220e-04 |m?
Vpl,zRd 160,32 kN
Unity check |0,01 -

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

Fibre 2
Ted 0,0 MPa
TRd 205,0 |MPa
Unity check |0,00 |-

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

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

Mnayrd | 33,96 |kNm
a 2,00
Mn3zrd [7,34  |kNm
B 1,00

Unity check (5.41) = 0,00 + 0,01 = 0,01 -

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

The member satisfies tie section check.

...::STABILITY CHECK::...

Classification for member buckling design

Decisive position for stability classification: 7,883 m

Classification according to EN 1993-1-1 article 5.5.2

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

o1 Class 1 Class 2

o
[kN/m?] [l:N/m’l Limit  Limit

[-] [-]

Class 3
Limit
[-]

Class

1_|sOo 30 6 2,787e+04 |3,274e+04 |0,85 |0,44 [1,00 |508 |7,32 8,14 11,36 1
3 _|[SOo 30 6 2,430e+04 |1,943e+04 |0,80 |0,51 [1,00 (508 7,32 8,14 12,17 1
4 |I 127 4 2,391e+04 |7,612e+02 |0,03 1,00 |31,80 |22,78 27,66 46,56 3
5 |SO 30 6 -3,199e+03 |-8,067e+03

7 _[so 30 6 3,715e+02 |5,240e+03 [0,07 |0,56 [1,00 (508 [7,32 8,14 12,73 1

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

Flexural Buckling check

According to EN 1993-1-1 article 6.3.1.1 and formula (6.46)
|' uckling parameters yy zz

| Sway type sway  |non-sway

| System length L 7,883 7,883 m
Buckling factor k 1,00 0,81

| Buckling length Iy 7,883 6,366 m
Critical Euler load N 229,81 |27,82 kN
Slenderness A 20,87 |347,41

Relative slenderness A | 1,58 4,55

iimit slenderness Arel,0 0,20 0,20

Buckling curve a b
| Imperfection a 0,21 0,3¢
xeduction factor ¥ 0,34 0,05

| Buckiing resistance Nbsrd | 195,47 |25,68 kN

Loris Buli¢
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Flexural Buckling verification

Cross-section area A 1,6200e-02 |m?
Buckling resistance Nbrd 25,88 kN
Jnity check 0,77 -
N 1) Buckling check

Accoiding to EN 1593-1-1 article 6.3.1.1 and formua (6.46)

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1 & 6.3.2.3 and formula (6.54)

LTB parameters

Method for LTB curve Alternative case

| Interpolated section modulus W3y | 9,9100e-05 m?
| Elastic critical moment M« 0,96 kNm
| Relative slenderness Arei,.t 7!

Limit slenderness Arei (1,0 0,40

may be ignored according to EN 1993-1-1 article 6.3.2.2(4).
LTB length It 7,883 m
Influence of load position no influence
Correction factor k ,00

rection factor kw ,00
|LTB moment factor Cy 9
LTB moment factor C; ,8

LTB moment factor C3 4

| Shear center distance d

Mono-symmetry constant B,

0,
0,
0
| Distance of load application z; |0
0
0

Mono-sy try constant z;

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

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)

Interaction methed alternative method 2
Cross-section area A 1,6200e-03 m?
[nternclated section modulus W3y 9,9100e-05 m3
| Interpolated section modulus W3, 2,0700e-05 m?
| Design compression force Ned 19,96 K
| Design bending moment (maximum) Myed |-1,25 kNm
| Design bending moment (maximum) M,eq |-0,09 kNm
Characteristic compression resistance Nrx | 575,10 kN |
Characteristic t resi e Myrk 35,18 kNm
| Characteristic moment resistance M, r 7,35 kNm
Reduction factor xy 0,34
| Reduction factor x, 0,05

Modified reduction factor Xi1,mod 1,00

nteraction factor kyy 2,1
| Interaction factor kyz 0,7

nteraction factor kzy 0,65
| Interaction factor kz 0,31

Maximum moment Myd is derived from beam B2581 position 7,883 m.
Maximum moment M;ed is derived from beam B2581 position 7,883 m.

Interaction method 1 parameters

Critical Euler load Noy 229,81 ki
Critical Euler load No,z 27,82 N
Elastic critical load Ne,r 367,44

Interpolated section modulus W3y 9,9100e-05 m
Elastic section modulus Wei,y 8,7800e-05 m3
Interpolated section modulus W3, 2,0700e-05 m?
Elastic section modulus Wei 2 1,3300e-05 m?
Second moment of area Iy 6,8900e-06 m*
| Second moment of area I. 5,4400e-07 m*
| Torsional constant It 1,9600e-08 mt
Method for equivalent moment factor Cmy,0 | Table A.2 Line 2 (General)
| Design bending moment (maximum) Myed |-1,25 kNm
| Maximum relative deflection 5; 257 mm
Equivalent moment factor Cmyo 1096 _ | |

Metied for equivalznt moment factor Cm:o | Table A.2 Line 1 (Linear)

Ratio of end mcments 1, -0,86
| Equivalent moment factor Cmz,0 0,30
| Factor 11y 0,94
| Factor p7 0,29
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Interaction method 1 parameters

Factor sy 1,16
Factorawy | | 10 |
Critical mornent for uniform bending Mac  |5,53 kNm
lative sienderness Arei,0 2,52
| Limit relative slenderness Are,0,im 0,20
| Equivalent moment: factor Cmy 0,98
Equivalent moment factor Cm: 0,30
Equivalent moment factor Cmit 1,85
| Factor bir 0,00
Factor a1 0,01
Factor dir 0,00
| Factor e.r 0,00
Factor wy 1,13
Factor w; 1,50
| Factor npi 0,03
Maximum relative slenderness Arel,max 4,55
Factor Cy 0,89
| Factor Gy 0,97
Factor Csy 0,46
Factor Cz 0,99

Unity check (6.61) = 0,10 + 0,08 + 0,01 = 0,19 -
Unity check (6.62) = 0,77 + 0,02 + 0,00 = 0,80 -

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

Shear Buckling parameters

| Buckling field length a 7,883 m
Web unstiffened

Web height hw 145 mm
Web thickness t 4 mm
Material coefficient € 0,81

Shear correction factor n | 1,20

Shear Buckling verification
Web slenderness hw/t | 36,30
[Web slenderness limit [48,82

MNote: The web slenderness is such that Shear Buckling effects may be ignored
according to =N 1993-1-5 zrticle 5.1(2).

Tive member satisfies the stability check.
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5.4. Dimenzioniranje sprega

Loris Buli¢

Spreg je zbog nemogucnosti dimenzioniranja nelinearnim proracunom proracunat na nacin da

je izvrSena provjera na najvecu vlaénu silu.

»

D 20

Slika 5.4.1 Poprecni presjek sprega

Internal forces on member

Lirear calculatior, Extreme : Global, System : Principal
Selection : Aii
Cembinations | : ULS-Set B (auto)
Cross-section : CS10/- RD20

B2702 €510 - RD20 | 11,180 |ULS-Set B (auto)/16 | -102,38| 0,00| 0,00 0,00 0,00 0,00
B2677 CS10 - RD20 | 11,180 | ULS-Set B (auto)/17 104,27 0,00 0,00 0,00 0,00 0,00
B2615 CS10 - RD20 0,000 | ULS-Set B (auto)/18 -1,86] 0,00 0,00/ 000 0,00/ 0,00
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EC-EN 1993 Steel check ULS
WValues: UCoverall

Linear calculation

Combination: ULS-Set B (auto)16
Coordinate system: Principal
Extreme 1D: Global

Selection: B2677

Filter: Cross-section = CS10 - RD20
There are 2 warnings on selected
members. 2 of them are shown.

w

Slika 5.4.2 Maksimalna uzduZna sila u spregu

Slika 5.4.3 Iskoristenost sprega
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EC-EN 1993 Steel check ULS

Linear calculztion

Combination: ULS-Set B (alito)16
Ceordinate system: Prinzipal
Extreme 1C: Global

Selection: 82677

Filter: Cross-section = CS10 - RD20

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

[ ber B2677 [11,180/ 11,180 m |RD20 |S 355 |ULS-Set B (auto)16 [0,43 - |
Combination key
ULS-Set B (auto)16 / 1.35*LC1 + 1.35*Dodatno stalno +

0.90*3DWind9

Partial safety factors

ymo for resistance of cross-sections | 1,00
ym1 for resistance to instability 1,00
ym2 for resistance of net sections 1,25

Yield strength fy 355,0 |MPa
Ultimate strength fu [490,0 |[MPa

Fabrication Rolled
Warning: Strength reduction in function of the thickness is not supported for this type of cross-section.
....:SECTION CHECK::...
The critical check is on position 11,180 m
Internal forces Calculated Unit
Ned 48,07 N
VyEd 0,00 N
Vzed 0,00 N
Ted 0,00 kNm
My ed 0,00 kNm
Mz Ed 0,00 kNm |

Ciassification for cross-section design

Warning: Classification is not supported or this type of cross-section.
The section is checked &s elastic, class 3.

Tension check

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

A 3,1400e-04 |m?
Npl,rd 111,47 kN
Nu,rd 110,78 kN
Ntgrd 110,78 kN
Unity check |0,43 -

The member satisfies the section check.
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6. Spojevi

6.1.Spoj stup temelj

Steel connection

Conn
3 N393
Connection type Frame bolted
Colurn base
Calculation type Internai forces

'Combi
Connected beams

ULS-Set B (auto

Name Cross-section Material Length Beg.node End node

[m]
B660 CS26 - HEA550 |S 355 10,000 |N393 N392 column (100)
Parts of connection
Bolts

M30 - 5.6 (ISO 4014, ISO 4032, ISO 7089)

2 bolts/row

Bottom of the end plate
606

65

End-plate

Thickness[mm]
Input
Top extension [mm]

Top/Bottom/Left/Right
151

150

Total width [mm] 700
0 |Total height [mm]

Connection analysis: Side [B660]

According to EN 1993-1-8
National annex: Standard EN

1. Internal forces

NEd

-65.00

kN

Vz,Ed

-54.38

kN

My, Ed

341.69

Nm

Left side in Compression, Right side in Tension.

2. T-stub in compression
According to EN 1993-1-8 Article 6.2.5

a

Bearing width data
0

0.60

6.67

MPa

5.00

MPa

fed
f
c

70.22

mm

3. Design moment resistance Mj,y,Rd

3.1. ig i of basic

3.1.1. Column flange and web in compression - Left side
According to EN 1993-1-8 Article 6.2.6.7

Fc,fb,Rd data

Section class

1

Mc,Rd

1641.88

kNm

hb-tfb

516.00

mm

Fc,fo,Rd

3181.93

kN

2.,1.2. Concrete in compressicn under the left column flange
According to EN 1993-1-8 Article 6.2.6.9
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Fc,pl,Rd data

beff 164.44 mm
leff 43044 _ |mm
Aeff |72423.43 |mm?
Fc,pl,Rd [1086.35 [kN

3.1.3. Design tension resistance of anchor iow
(effective lengths in mm, resistance in kN)

fub 500.00 |MPa
As 561.00 |mm?
k2 0.90 -
Beta |0.85 -
FtRd [171.67 [kN
Lb 311.80 [mm

Loris Buli¢

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).

Note: The Alternative method for FT,1,Rd according to EN 1993-1-8 Article 6.2.4, Table 6.2 is used.

3.1.4. Base plate under the right column flange
According to EN 1993-1-8 Article 6.2.6.11, 6.2.6.8
(effective lengths in mm, resistance in kN)

m2L

row

limit

near flange U near flange L

2 A ]
[ 1 [0.00+0.00

row leff,cp,i

| 2 | 532.18 | 677.59
279.22

1

347.50

leff,nc,i

For individual anchor row:

row—Ieff,1

leff,2

_FT,2,Rd FT,3,Rd

(11 1-279.22 17279.22 |

378.45

|

1.1068.13 | 396.72 | 343:33

3.1.4.1. Base plate in bending under the right column flange

row Ft,pl,Rd,i
2 343.33 -

Ft,pl,Rd,g Ft,pl

o

[1 [34333

3

343.3
[343.3

Ft,pl,Rd = 686.66 kN

3.1.4.2. Column web in tension under the right column flange

row Ft,wc,Rd,i
2 |2361.55 -

Ft,wc,Rd,g

Ft,wc,Rd,r
2361.55

ENE

Ft,we,Rd = 2361.55 kN

3.2. Determination of Mj,y,Rd

According to EN 1993-1-8 Article 6.2.8.3 Table 6.7

Mj,Rd data

FC|Rd |1086.35 |kN
zC, 258.00 [mm
FT,r,Rd |686.66 kN
zTr 270.60 |mm
2z 528.60 |[mm
e 5257.15 |mm

Mj,y,Rd = 381.70 kNm

4. Design shear resistance VRd

VzRd " 1628.32 [KN _
cv,kd 78.54 kN
elep 64.80 |mm
|pl_ 1€9.20 ||mm
Alfa_d plate 0.65

Alfa_b plate 0.65
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Fb,ep,Rd 481.09 |kN
Affa_ b (6.2) plate [035 |
F1,vb,Rd 134.64 |kN
F2,vb,Rd 78.54 | |kN

5. stiffness caiculation

5.1. Design rotational stiffness
According to EN 1993-1-8 Article 6.3.4
Bolt-rows under the right column flange

row kiS5[mm] ki16[mm] keffimm]
2 |11.63 2.88 2.31
[T s |2.88 12.29
kC,| 120.82 mm
zC| [258.00 |mm
KT,r |4.59 mm
ZT,r  |270.60 |[mm
z 528.60 |mm
ek -162.54 |mm
e 5257.15 |mm
|Sj,ini|227.61 |MNm/rad
mu 2.22
1S 102.71  |MNm/rad
5.2. Stiffness classification
According to EN 1993-1-8 Article 5.2.2.5 (2)
frame type |braced
E 210000.00 MPa
c 1120000000.00 |mm*
Lc 10000.00 mm
AO, rel 0.57 -
Sj,ini limit__|22.85 MNm/rad
System RIGID

5.3. Ductility classification
In the endplate we have the following :

t>0.53

This results ina non-ductile classification for ductility : class 3.

sqrt(fut/fy) d

6. Design Calculations.
6.1. Anchorage length
According to EN 1992-1-1 Article 8.4

fetd

1.20

Anchorage data

MPa

good bond condition | no
1

0.70

p2

1.00

fod

1.89

MPa

171.67

kN

561.00

mm?

572.22

mm?

306.00

MPa

1217.35

mm

bar shape Straight

1.00

1217.35

mm

d

Anchorage data - straight

30.00 mm

Ibd,c

| 966.15 [mm |

bd

nchorage data

217.35 |mm

bd,c

966.15  |mm

b,min

65.20  |mm

bd

1217.35 |mm

6.2. Calculation weldsize
6.2.1. Calculation af

146.79 |kNm

1j,y,Rd
a

1.40

h

516.00 |mm

|FRd

398.27 kN
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Nt,Rd 2556.00 | kN

fu T [490.00 [MPa_|
0.90

minimum af |13.83 mm

£ 14.00 mm

6.2.2. Calculation aw

Ft 686.66 | kN
Fv 13.74 kN
w 1075.89 |mm
fu 490.00 |MPa
0.90
minimum aw (a2) |7.20 mm
aw 8.00 mm
...::RESULTS::...
7. Unity checks
Unity checks

| My,Ed/Mjy,Rd [0.90 |
Vz,Ed/VzRd  [0.09 |

The connection

Moment-rotation diagram: Side [B660] - Strong axis

MNm
0.4000

0.3500
0.3000

0.2500.

satisfies.

0.2000

0.1500

0.1000.

0.0500

0.0000.
=)

g

0.0020,

0.0040,

0.0060,

0.0080,

Stiffness classification: Side [B660] - Strong axis

MNm
0.8000

0.7000
0.6000
0.5000
0.4000
0.3000.
0.2000.

0.1000

0.0100,

Syrigid

0.0120)

0.0005.

6.0010,

6.0015.

0.0020.

0.0025.

rad

rad
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6.2 Vlacni nastavak resetke

Project: .
Project no: @ StatiCa*
Author: Cotculace yostondsr’s vetunates

Project data

Project name
Project number

Author

Description

Date 27.6.2019

Design code EN
Material

Steel S 355
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Project: )
Project no: /[/#]/=]-] StatiCa®
Authior: Oveutess:yomsnss soshortse

Project item CON1

Design
Name CON1
Description
Analysis Stress, strain/ loads in equilibrium

Beams and columns
Offset ex Offsetey Offsetez Forces in

B - Direction vy -Pitch a - Rotation
Name Cross-section < 2 =
[ [l [l [mm] [mm] [mm]
B1 1-RHSCF200/100/6.0 0,0 0,0 0,0 0 0 0 Node
B2 2 - RHSCF200/100/6.0 180,0 0,0 0,0 0 0 0 Node
Cross-sections
Name Material
1- RHSCF200/100/6.0 S 355
2 - RHSCF200/100/6.0 S 355
Bolts
Diameter fu Gross area
Name Bolt assembly fmm] [MPa] [mm2]
20 600,0 314

M20 6.8 M20 6.8

21T
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Project:
Project no:
Author:

Load effects (forces in equilibrium)

LE1 B1
B2

Check

Summary
Name
Analysis
Plates
Bolts
Welds
Buckling

Plates

Name

B1
B2
PP1a
PP1b

Design data

Material
S 355

Symbol explanation
£py
OEd
fy
Eum

Member

N Vy
[kN] [kN]
354 6 04
3546 04
Value
100,0%
11<5%
92,7 < 100%
98,2 < 100%
Not calculated
Tm[fnk':]”' Loads
6,0 LE1
6,0 LE1
120 LE1
120 LE1
e
Strain
Eq. stress
Yield strength

Limit of plastic strain

vz
TkN]

13
-13

Mx
[kNm]

-03
03

Ogd
[MPa]
3250
325,0
3240
3240

355,0

Loris Buli¢

[/=/=]-] StatiCa*®
My Mz
[kNm] [kNm]
52 -1,0
52 1,0
Status
OK
OK
OK
OK
Epy
Status
[%]
1,1 OK
1,1 OK
06 OK
06 OK
Elim
[%]
50
3/7
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Project:
Project no: [[=]=]=] StatiCa®

Carcuiate yestordar's estimatss
Author:

Overall check, LE1

[%]
150%

100%
(5,00)

1.“1.
i -

Strain check, LE1

4/7
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Project:
H o
Project no: [/=]=]=] StatiCa
Author: Carcuiate yostardsys estimatas
[MPa]

3546 227
. 20
275
250
225
200
175
150
125
100
75

25
:( 0,0

Equivalent stress, LE1

Bolts
F v Uty Fpra Uts Uty
Name Loads tEd ; Status
[kN] [kN] [%] [kN] [%]  [%]
B1 LE1 89,6 03 846 951 03 608 OK
B2 LE1 89,1 05 841 1419 05 606 OK
+ + 3 LE1 98,2 01| 927 108 01 664 OK
E £ B4 LE1 96,3 03 909 2341 03 653 OK
,g £ B5 LE1 75,1 0.2 70,9 100,3 0,2 50,9 OK
£ £ B6 LE1 66,4 05 627 1185 06 454 OK
B7 LE1 91,9 00 869 2285 00 621 OK
B8 LE1 90,1 03 852 1616 04 612 OK
Design data
F B F
Nanie tRd p.Rd V,Rd
[kN] [kN] [kN]
M20 6.8 -1 105,8 2972 90,4
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Project: =
Project no: [5I=F) StatiCa®

Caculate posterdays esiiiates
Author:

Symbol explanation

FtRrd Bolt tension resistance EN 1993-1-8 tab. 3.4

Fiegq Tension force

Bp ra Punching shear resistance

\% Resultant of shear forces Vy, Vz in bolt

FyRa Bolt shear resistance EN_1993-1-8 table 3 4

Fo.Rd Plate bearing resistance EN 1993-1-8 tab. 3.4

Uty Utilization in tension

Utg Utilization in shear

Uty Utilization in tension and shear EN 1993-1-8 table 3.4

Welds (Plastic redistribution)

Throatth. Length Owed Epi o M T ut Ut
item E Loads Status
9 Timm]  [mm MPa] (%] [MPa] [MPal [MPa] [%] [%]
PP1a B1 470 555 LE1 4275 04 3386 56,8 1396 982 440 OK
PPIb B2 | 47,0 555  LE1 4275 04 3385 575 -1393 982 439 OK
Design data
Bw Ow,Rd 090
[ [MPa] [MPa]
S 355 0,90 4356 352,8

Symbol explanation

£p| Strain
Ow,Ed Equivalent stress
Ow,Rd Equivalent stress resistance
o) Perpendicular stress
i Shear stress parallel to weld axis
T Shear stress perpendicular to weld axis
090 Perpendicular stress resistance - 0.9*fulyM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
ut Utilization
Utc Weld capacity utilization
Buckling

Buckling analysis was not calculated.

Code settings

Item Value Unit Reference
Ymo 1,10 - EN 1993-1-1:6.1
Ym1 1,00 - EN 1993-1-1:6.1
Ym2 1,25 - EN 1993-1-1:6.1
Yma 1,25 - EN 1993-1-8:22
Yc 1,50 - EN 1992-1-1:2424
Yinst 1,20 - ETAG 001-C:3.21

6/7
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Project:
Project no:
Author:

Item
Joint coefficient Bj
Effective area - influence of mesh size
Friction coefficient - concrete
Friction coefficient in slip-resistance
Limit plastic strain
Weld stress evaluation
Detailing
Distance between bolts [d]
Distance between bolts and edge [d]
Concrete breakout resistance
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit

Value

0,67

0,10

0,25

0,30

0,05

Plastic redistribution
No

2,20

1,20

Yes

Yes

Yes

No

0,03

Loris Buli¢

[[=]=7] StatiCa*

Caculars yostorday’s essinates

Reference
EN 1993-1-8:625

EN 1993-1-8
EN 1993-1-8 tab 3.7
EN 1993-1-5

EN 1993-1-8:tab 3.3
EN 1993-1-8:tab 3.3
ETAG 001-C

EN 1993-1-8:tab 3.4

CIDECTDG1,3-1.1

717
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6.3 Tlacni nastavak resetke

Project:
Project no:
Author:

Project data

Project name
Project number
Author
Description
Date

Design code

Material

Steel

27.6.2019.
EN

S 355

[[2]=]=]

Colculace yostortsrs

Loris Buli¢

StatiCa®
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Project:
Project no:
Author:

Project item Spoj resetke

Loris Buli¢

//=[=]=] StatiCa®

Calculate yosterdsy’s sstimatas

Design
Name Spoj resetke
Description
Analysis Stress, strain/ loads in equilibrium

Beams and columns

B - Direction vy -Pitch a-Rotation Offsetex Offsetey Offsetez
Name Cross-section = Forces in
Il [l | [mm] [mm] [mm]
B1 1- RHSCF200/100/6.0 0,0 0,0 0 0 0 Node
B2 1 - RHSCF200/100/6.0 180,0 0,0 0 0 0  Node
Cross-sections
Name Material
1 - RHSCF200/100/6.0 S 355
Bolts
Diameter fu Gross area
Name Bolt assembly {mmj [MPa] {mm?)
M1256 M1256 12 500,0 13
Load effects (forces in equilibrium)
N Vy vz Mx My Mz
Ko i [kN] [kN] kN] [kNm] kNm] kNm]
LE1 B1 4729 22,1 7,0 03 54 3,0
B2 4729 X | 7,0 03 54 3,0
2/7
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Project:
Project no:
Author:

Check

Summary
Name
Analysis
Plates
Bolts
Welds
Buckling

Plates

B1
B2
PP1a
PP1b

Design data
Material

$355

Symbol explanation
£p|
Oka
fy
Ejlim

Value
100,0%
0,0 <5%
11,2 < 100%
92,3 < 100%
Not calculated
""[‘r"""""]“' Loads
6,0 LE1
6,0 LE1
5,0 | LE1
50 LE1
leFy’a]
Strain
Eq. stress
Yield strength

Limit of plastic strain

Loris Buli¢

[[=]=7] StatiCa*

Status
OK
OK
OK
OK
o
[Mg:] ;;‘] Status
256,5 0,0 OK
2784 00 OK
374 0,0 OK
37,2 00 OK
Elim
[%]
355,0 50

317
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Project:

Project no: [[=[=]=] StatiCa®
Author: Calculats yosterday’s estinates

Overall check, LE1

[%]
150%

100%
(5,00)

I Y
(K 0,00 0%

Strain check, LE1

417
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Project:
o o
Project no: [/=]=]=] StatiCa

Calculate yosterdays estinatas
Author:

[MPa]

— 3550

275
250
225

175
150
125
100

75

25
}:4 0,0

Equivalent stress, LE1

Bolts
F, v Uty Fp,Rd Utg Uty
Name Loads %,Ed Status
[kN] [kN]  [%] [kN] [%] [%]
B1 LE1 0,1 22 03 500 11,0 1,2 OK
¥+
B2 LE1 0,1 18 0,2 542 8,6 88 OK
B3 LE1 0,1 20 04 453 99 10,2 OK
'p 'g B4 LE1 0,1 1,5 03 453 T2 74 OK
Design data
Ftra BpRra FyRra
Niena [kN] (kN] [kN]
M1256-1 30,6 72,0 20,4
Symbol explanation
FtRrd Bolt tension resistance EN 1993-1-8 tab. 3.4
Fted Tension force
BpRra Punching shear resistance
A% Resultant of shear forces Vy, Vz in bolt
FyRrd Bolt shear resisiance EN_1993-1-8 table 3.4
Ford Plate bearing resistance EN 1993-1-8 tab. 3.4
Uty Utilization in tension
Utg Utilization in shear
Utys Utilization in tension and shear EN 1993-1-8 table 3.4
5/7
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Project:
Project no: [[=]=F=] StatiCa®
i Concuiaes sostorcer’s essunases
Welds (Plastic redistribution)
tom Eage T Com Lows GRS T owem oW mea D0 pg e
PP1a B2 450 555 LE1 4022 00 -2308 -143 1896 923 554 OK
PP1b  B1 450 555 LE1 4006 00 -2271 246 1889 920 553 OK
Design data
B' Ow,Rd 09¢c
H [MPa] [MPa]
S 355 0,90 4356 3528
Symbol explanation
£py Strain
Ow,Ed Equivalent stress
Ow,Rd Equivalent stress resistance
o) Perpendicular stress
W Shear stress paralle! to weld axis
T Shear stress perpendicular to weld axis
090 Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
ut Utilization
Utc Weld capacity utilization
Buckling
Buckling lysis was not lated.
Code settings
Item Value Unit Reference
Ym0 1,00 @ EN 1993-1-1° 6.1
Ym1 1,00 = EN 1993-1-1:6.1
Ym2 125 - EN 1993-1-1:6.1
Yma 1,25 - EN 1993-1-8:22
Yc 1,50 - EN 1992-1-1:2424
Yinst 1,20 - ETAG 001-C: 3.21
Joint coefficient Bj 0,67 - EN 1993-1-8:6.25
Effective area - influence of mesh size 0,10 -
Friction coefficient - concrete 0,25 - EN 1993-1-8
Friction coefficient in slip-resistance 0,30 - EN 1993-1-8 tab 3.7
Limit plastic strain 0,05 - EN 1993-1-5
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolts [d] 220 - EN 1993-1-8:tab 3.3
Distance between bolts and edge [d] 1,20 - EN 1993-1-8:tab 3.3
Concrete breakout resistance Yes ETAG 001-C
Use calculated ab in bearing check. Yes EN 1993-1-8:tab 34
6/7
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Project:
Project no:
Author:

Item
Cracked concrete
Local deformation check

Local deformation limit

Yes
No
0,03

Value

Unit

Loris Buli¢

[[*=]=F-] StatiCa®
Reference

CIDECTDG1,3-1.1
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6.4. Spoj ispuna donji pojas

Project:
Project no:
Author:

//=/=/=] StatiCa®

inte yesturdays

Project data

Project name

Project number

Author

Description

Date 4.7.2019.
Design code EN

MatL‘l Iu'

Steel S 355

1/12
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Project:
Project no:
Author:

Project item Con N624

Design
Name Con N624
Description
Analysis Stress, strain/ loads in equilibrium

Beams and columns

B- v-
Name Cross-section Direction Pitch
[l rl
B1229 1 - CFRHS50X50X3(RHS50x50) 0,0 -90,0
B1245 1 - CFRHS50X50X3(RHS50x50) 180,0 -27,8
2-
Ehi204 CFRHS120X80X3(RHS120x80) g9 09

Cross-sections
Name
[
CFRHS50X50X3(RHS50x50)

> 18
CFRHS120X80X3(RHS120x80)

Loris Buli¢

//=/=/-] StatiCa”
a- Offset Offset Offset
Rotation ex ey ez Forces in
1 [mm] [mm] [mm]
0,0 0 0 0 Position
0,0 0 0 0 Position
0,0 0 0 0 Position
Material
S 355
S 355
2/12
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Project:
Project no:
Author:

Load effects (forces in equilibrium)

Name

ULS-Set(1)

ULS-Set(2)

ULS-Set(3)

ULS-Set(4)

ULS-Set(5)

ULS-Set(6)

ULS-Set(7)

ULS-Set(8)

ULS-Set(9)

ULS-Set(10)

ULS-Set(11)

Member

B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245

12
25
49
0,0

98

20,4
28,3
0,0

69

145
23
0,0

14
28

330
0,0

-87

178

00
43
94
583
0,0
50
10,1
57
00
51
103

0,0
-18
36
341
00
-15
159
309
00
49
10,0

Vy
[kN]
0,0
0,0
04
0,0
0,0
0,0
01
0,0
0,0
0,0
0,1
0,0
0,0
0,0
05
0,0
0,0
0,0
03
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,2
0,0
0,0
0,0
02
0,0
0,0
0,0
05
0,0
0,0
0,0
0,1
0,0
0,0
0,0

vz
[kN]
06
0,1
0,1
0,0
0,1
0,0
02
0,0
0,1
0,0
01
0,0
06
0,1
01
00
09
0,1
0,1
0,0
03
0.1
02
0,0
0,2
0,0
0,1
00
0,38
0,1
0,0
0,0
06
0.1
0,1
0,0
02
0.1
02
0,0
08
0,1

Mx
[KNm]
0,0
0,0
0,1
0,0
0,0
0,0
-0,1
0,0
0,0
0,0
-0,1
0,0
0,0
00
0,1
0,0
0,0
0,0
-0,2
0,0
0,0
00
0,0
00
0,0
0,0
0,0
0,0
0,0
0,0
01
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

[7a]=]=] StatiCa*®
My Mz
[kNm] [kNm]

02 00
01 00
0.1 02
00 00
00 00
0,0 00
02 00
00 00
00 00
00 00
01 00
00 00
02 00
01 0,0
02 02
0.0 00
02 00
00 00
01 03
00 00
0.1 00
00 00
01 00
00 00
0.1 00
0.0 00
02 00
00 00
02 00
00 00
01 02
00 00
02 00
01 00
02 02
0.0 00
01 00
00 00
01 01
00 00
02 00
0.1 00
3112

Loris Buli¢

103



Diplomski rad

Project:
Project no:
Author:

ULS-Set(12)

ULS-Set(13)

ULS-Set(14)

ULS-Set(15)

ULS-Set(16)

ULS-Set(17)

ULS-Set(18)

ULS-Set(19)

ULS-Set(20)

ULS-Set(21)

ULS-Set(22)

B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245

1,0
60,1
0,0
89
18,1
-30,8
0,0
98
20,1
19
00
13
24
34
0,0
5.1
10,7
17
00
49
10,2
72
00
57
12,2
30,3
0,0
69
141

03
0,0
0,0
0,0

05
00
0,0
0,0

02
00
0,0
0,0

01
00
0,0
00
03
0,0
0,0
0,0
03
0,0
0,0
0,0
02
0,0
0,0
0,0

03
0,0
0,0
00
0,0
0,0
0,0
0,0

04
0,0
0,0
0,0
01
0,0
0,0
0,0

0,0
0,0
05
0,1
0,1
0,0
02
0,1
02
0,0
0,0
0,0
02
0,0
0,8
0,1
0,0
0,0
0,9
0,1
0,1
0,0
0,6
0,0
0,1
0,0
03
0,0
0,1
0,0
0,1
0,0
0,1
0,0
05
0,1
0,1
00
03
0,1
02
0,0
0,8
0,1

[kNm]

01
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

01
0,0
0,0
0,0

0.2
0,0
0,0
0,0

02
0,0
0,0
0,0

01
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

Loris Buli¢

[T StatiCa®
T i s e
My Mz
[kNm] [kNm]
0,0 02
0,0 0,0
0.2 0,0
01 0,0
02 02
0,0 0,0
0,1 0,0
0,1 0,0
0,1 0,1
0,0 0,0
0,0 0,0
0,1 0,0
0,1 0,1
0,0 0,0
0.2 0,0
0,0 00
0.1 02
0,0 0,0
02 0,0
0,0 0,0
0,1 0,2
0,0 0,0
02 0,0
0,0 0,0
02 01
0,0 0,0
0,1 0,0
0,0 0,0
0,1 0,0
0,0 0,0
0,0 0,0
0,0 00
0,1 0,0
0,0 0,0
02 0,0
0,1 0,0
0,1 0,1
0,0 00
0,1 00
0,0 0,0
0,0 01
0,0 0,0
02 0,0
00 0,0
4/12
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Project:
Project no:
Author:

ULS-Set(23)

ULS-Sel(24)

ULS-Set(25)

ULS-Set(26)

ULS-Set(27)

ULS-Set(28)

ULS-Set(29)

ULS-Set(30)

ULS-Set(31)

ULS-Set(32)

ULS-Set(33)

Member

B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245

N
[kN]

326
0,0
5,0
105
32,0
00
76
16,1
30,1
0,0
43
93
289
00
87
185
51
0,0
88
18,6
46
0,0
94
19,6
487
00
15
%7
315
0,0
82
16,9
60,0
00
41
9.1
30,2
00
49
10,7
10,0
0,0
48
95

02
0,0
0,0
00
01
0,0
0,0
0,0
03
00
0,0
0,0
02
0,0
0,0
00
01
0,0
0,0
0,0
0.2
0,0
0,0
0,0
03
0,0
0,0
0,0

03
0,0
0,0
00
03
0,0
00
00
01
0,0
0,0
0,0

02
0,0
0,0
0,0

0,1
0,0
05

0,0
0,1
0,0
0,1
0,0
02
0,0
0,0
0,0
02
0,0
0,0
0.1
02
0,0
0,1
0,0
02
0,0
0,6
0,0
0.2
0,0
03
0,0
0,0
0,0
0,0
0.1
0,1
0,0
03
0,1
02
0,0
0.2
0,0
0,1
0,0
02
00

[kNm]

0,1
0,0
0,0
0,0

01
0,0
0,0
0,0

01
0,0
0,0
0,0
0,0
0,0
0,0
0,0

0,1
0,0
0,0
0,0

0.1
0,0
0,0
0,0

01
0,0
0,0
0,0
0,0
0,0
0,0
0,0

072
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

Loris Buli¢

[T StatiCa®
T i ssie
My Mz
[kNm] [kNm]
0,1 02
0,0 0,0
0,1 0,0
0,0 0,0
0,1 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,1 0,2
0,0 0,0
0,0 0,0
0,0 0,0
0,0 02
0,0 0,0
0,0 0,0
0,0 00
0,1 0,1
0,0 0,0
0,0 0,0
0,0 00
0,1 0,2
0,0 0,0
02 0,0
0,0 0,0
0,1 02
0,0 0,0
0,1 0,0
0,0 0,0
02 01
00 0,0
02 0,0
0,0 0,0
0,1 03
0,0 0,0
0,1 0,0
0,0 0,0
0,0 0,0
0,0 00
0,1 0,0
0,1 0,0
0,0 01
0,0 0,0
0,1 0,0
0,0 0,0
5/12
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Project:
Project no:
Author:

ULS-Set(34)

ULS-Set(35)

ULS-Set(36)

ULS-Set(37)

ULS-Set(38)

ULS-Set(39)

ULS-Set(40)

ULS-Set(41)

ULS-Set(42)

ULS-Set(43)

ULS-Set(44)

B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245

104
338
00
94
19,7
481
0,0
51
10,8
496
00
49
10,6
20,3
0,0
42
9.1
297
0,0
44
93
284
00
59
124
290
0,0
B
16,1
206
00
84
17,2
32,0
00
83
173
30,8
0,0
68
142

03
0,0
0,0
0,0

03
00
0,0
0,0
0,2
00
0,0
0,0
01
00
0,0
00

01
0,0
0,0
0,0
01
0,0
0,0
0,0
0.2
00
0,0
0,0
03
0,0
0,0
00
03
0,0
0,0
0,0
03
0,0
0,0
0,0
01
0,0
0,0
0,0

0,1
0,0
02
0,0
0,1
0,0
04
0,0
02
0,0
04
0,0
0,1
0,0
0,1
0,0
0,1
0,0
03
0,1
02
0,0
0,0
0,0
0.2
0,0
0,1
0,0
02
0,0
0,1
0,0
02
0,0
08
0,1
0,1
0,0
0,5
0,0
0,1
0,0
0,5
0,0

[kNm]

0,0
0,0
0,0
00
0,0
0,0
0,0
0,0

01
0,0
0,0
0,0

01
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

01
0,0
0,0
0,0

0,1
0,0
0,0
0,0

0,1
0,0
0,0
0,0

0.2
0,0
0,0
0,0

0,1
0,0
0,0
0,0

Loris Buli¢

[T StatiCa*
T i el
My Mz
[kNm] [kNm]
0,2 01
0,0 0,0
0,1 0,0
0,0 0,0
02 0,1
0,0 0,0
0,1 0,0
0,0 0,0
0,1 01
0,0 0,0
0,1 0,0
0,0 0,0
0,0 01
0,0 0,0
0,0 0,0
0,0 00
0,0 0,0
0,0 0,0
0,1 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 02
0,0 0,0
0,0 0,0
0,0 0,0
0,1 0.2
00 0,0
0,0 0,0
0,0 00
0,1 02
0,0 0,0
02 0,0
0,0 0,0
0,1 0.2
0,0 00
0,1 0,0
0,0 0,0
0.1 01
0,0 0,0
0,1 0,0
0,0 0,0
6/12
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Project:
Project no:
Author:

ULS-Set(45)

ULS-Set(46)

ULS-Set(47)

ULS-Set(48)

ULS-Set(49)

ULS-Set(50)

ULS-Set(51)

ULS-Set(52)

ULS-Set(53)

ULS-Set(54)

ULS-Set(55)

B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245

57,0
0,0
8,1
17,0
58,9
00
6,1
12,7
571
0,0
46
96
565
00
6,6
139
50,5
00
79
16,4
57,7
0,0
6.4
133
571
00
44
94
57,8
00
48
10,2
60,1
0,0
63
133

01
0,0
0,0
0,0

03
00
0,0
0,0
0,2
00
0,0
0,0
02
0,0
0,0
00
0.2
0,0
0,0
0,0
0.2
0,0
0,0
0,0
02
0,0
0,0
0,0
0.2
0,0
0,0
00
02
0,0
0,0
0,0
0,0
0,0
0,0
0,0
01
0,0
0,0
0,0

0,1
0,0
02

0,0
0,1
0,0
0,0
0,0
0,1
0,0
0,5
0,0
01
0,0
0,0
0,0
0.2
0,0
0,0
0,0
0,1
0,0
0,5
0,0
0,1
0,0
0,1
0,0
02
0,0
0,1
0,0
02
0,0
03
0,1
02
0,0
0,5
0,0
0,1
0,0
05
0,0

[kNmj

01
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

01
0,0
0,0
0,0

0,1
0,0
0,0
0,0

0.1
0,0
0,0
0,0

01
0,0
0,0
0,0

0,1
0,0
0,0
0,0

0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0

0,1
0,0
0,0
0,0

Loris Buli¢

[57=F) StatiCa’
AT i v
My Mz
[kNm] [kNm]
0,1 00
0,0 0,0
0,1 00
01 0,0
0,1 02
0,0 0,0
00 0,0
0,0 0,0
0,1 0,1
0,0 0,0
02 0,0
0,0 0,0
0,1 01
0,0 0,0
0,0 0,0
0,0 00
0,1 0,1
0,0 0,0
0,0 0,0
0,0 0,0
0,1 0,1
00 0,0
0,1 0,0
0,0 0,0
0,0 01
0,0 0,0
0,0 0,0
0,0 0,0
0,1 0,1
00 0,0
0,0 00
0,0 0,0
0,1 01
0.0 0,0
0,1 0,0
0,0 0,0
0,1 0,0
0,0 00
0,1 0,0
0,0 0,0
0,0 01
0,0 0,0
0,1 0,0
0,0 0,0
7112
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Project:
Project no:
Author:

ULS-Set(56)

ULS-Set(57)

ULS-Set(58)

ULS-Set(59)

ULS-Set(60)

ULS-Set(61)

ULS-Set(62)

ULS-Set(63)

ULS-Set(64)

B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264
B1229
B1245
B1264
B1264

595
0,0
76
16,2
59,5
0,0
T4
159
314
0,0
56
12,2
30,8
0,0
76
155
36,8
0,0
9.1
19,1
514
0,0
48
10,2
50,3
0,0
28
55
40
0,0
6,1
131
58,9
0,0
78
16,4
58,2
0,0

01
0,0
0,0
0,0
01
0,0
0,0
0,0
01
0,0
0,0
0,0
01
00
0,0
00

02
0,0
0,0

0,0
0,1
0,0
0,0
0,0
01
0,0
0,0
0,0
03
0,0
0,0
00
0,0
0,0
0,0
0,0

02
00

Vz
[kN]

0,1
0,0
02

0,1
02
0,0
02
0,1
02
0,0
03
0,1
02
0,0
0,1
0,0
0,1
0,0
0,1
0,0
02
0,0
03
0,0
0,1
0,0
03
0,0
0,1
0,0
0.2
0,1
0.2
0,0
0,1
0,0
02
0,0

[kNm]

01
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

0,11
0,0
0,0
0,0

0.1
0,0
0,0
0,0

0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

0,1
0,0

Loris Buli¢
StatiCa®
A e e
My Mz

[KNm] [kNm]
0,0 01
0,0 0,0
0,1 0,0
0,0 0,0
01 0,0
00 0,0
01 00
0,0 0,0
01 0,1
0,0 0,0
01 00
0,0 0,0
0,0 0,0
00 0,0
0,0 0,0
0,0 0,0
02 0,0
0,0 0,0
0,0 0,0
0,0 0,0
02 01
0,0 0,0
01 0,0
0,0 0,0
00 01
0,0 00
0,1 0,0
0,0 0,0
0.1 0,0
0,0 0,0
01 0,0
00 0,0
01 0,0
0,0 0,0
0,0 0,0
0,0 0,0
01 01
0,0 00

8/12
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Diplomski rad

Project:
Project no:
Author:

Check

Summary

Name
Analysis
Plates
Welds
Buckling

Plates

B1229
B1245
B1264

Design data
Material
S 355

Symbol explanation
Epy
OEd

K&

Overall check, ULS-Set(16)

Value
100,0%
0,0 <5%
76,6 < 100%
Not calculated
R Lo
3,0 ULS-Set(16)
3,0 ULS-Set(14)
3,0 ULS-Set(5)
e
Strain
Eq. stress
Yield strength
Limit of plastic strain

355,0

OK
OK
OK

OEd
[MPa]
2427
261,5
3110

Loris Buli¢

[/=]=F=) StatiCa®
Calcwiats yesterday’s esOmsates
Status
Ep
Status
[%]
0,0 OK
00 OK
0,0 OK
Elim
[%]
50
9/12
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Diplomski rad Loris Buli¢

Project:
Project no: [/a][=]=] StatiCa®
Aiithor: Catewsots postarday's sstmetos
1t (%]
150%
| |100%
‘ | (5,00)
A(v » 0,01 — ()5,
Strain check, ULS-Set(16)
Iy [MPa]
x 3227
Ol 89 300
275
250
25 I
200
175
150
125
100
75
50
25

3( B 0,0

Equivalent stress, ULS-Set(16)

10/12
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Diplomski rad Loris Buli¢
Project:
Project no: StatiCa®
Author: i i 3
Welds (Plastic redistribution)

L m{mlm L[.m LN ;:I": I%"; [;A'F{.a] [n;s"al [M'lJ’-a] [3:1 :;::]: e
B1264-w3 B1229 440 180 ULS-Set(16) 3156 00 -2686 438 851 761 124 OK
B1264-w3 B1245 440 285 ULS-Set(14) 3338 00 96,5 1838 159 766 91 OK

Design data
Bw Ow,Rd 090
[ [MPa] [MPa]
S 355 0,90 4356 3528
Symbol explanation
£py Strain
Ow,Ed Equivalent stress
Ow.m E, I stress ist; e
o Perpendicular stress
] Shear stress parallel to weld axis
E i Shear stress perpendicular to weld axis
090 Perpendicular stress resistance - 0.9*fulyM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
ut Utilization
Utc Weld capacity utilization
Buckling
Buckling analysis was not calculated
Code settings
Item Value Unit Reference
Ymo 1,10 - EN 1993-1-1: 6.1
Ym1 1,00 - EN 1993-1-1:6.1
Ym2 1,25 - EN 1993-1-1:6.1
Ym3 1,25 - EN 1993-1-8:22
Yc 1,50 - EN 1992-1-1:2424
Yinst 1,20 - ETAG 001-C:3.21
Joint coefficient Bj 0,67 - EN 1993-1-8: 625
Effective area - influence of mesh size 0,10 -
Friction coefficient - concrete 0,25 - EN 1993-1-8
Friction coefficient in slip-resistance 0,30 - EN 1993-1-8 tab 3.7
Limit plastic strain 0,05 - EN 1993-1-5
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolts [d] 2,20 - EN 1993-1-8:tab 3.3
Distance between bolts and edge [d] 1,20 - EN 1993-1-8:tab 3.3
Concrete breakout resistance Yes ETAG 001-C
Use calculated ab in bearing check. Yes EN 1993-1-8:tab 34
11/12
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Diplomski rad

Project:
Project no:
Author:

Cracked concrete
Local deformation check

Local deformation limit

Yes
No
0,03

Value

Unit

Loris Buli¢
[/=]=]-] StatiCa’
Reference
CIDECTDG 1,3-1.1
12/12
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Diplomski rad Loris Buli¢

6.5. Spoj ispuna gornji pojas

Project:
Project no:
Author:

/[=/=/-] StatiCa®

Culate pestartars

Project data

Project name

Project number

Author

Description

Date 1.7.2019.
Design code EN

Material

Steel S 355

1/12
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Diplomski rad

Project:
Project no:
Author:

Project item Con N629

Design
Name Con N629
Description
Analysis Stress, strain/ loads in equilibrium

Beams and columns

B- ¥=
Name Cross-section Direction Pitch
1 1
B1232 1 - CFRHS50X50X3(RHS50x50) 0,0 90,0
B1248 1 - CFRHS50X50X3(RHS50x50) 180,0 278
0,0 0,0

2.
B1282 | CFRHS120X80X2.5(RHS120x80)

K

Cross-sections
Name
1 - CFRHS50%50X3(RHS50x50)

2.
CFRHS120X80X2.5(RHS120x80)

a- Offset
Rotation ex
1 [mm]

0,0
0,0

0,0

Material
S 355

S 355

0

Loris Buli¢

[[=[=F] StatiCa®

Offset
ey
[mm]

Cutate yestandays

0
0

0

Offset
ez
[mm]

ssomates

Forces
in

0 Position
0 Position

0 Position

2/12
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Diplomski rad

Project:
Project no:
Author:

Load effects (forces in equilibrium)

Name

ULS-Set(1)

ULS-Set(2)

ULS-Set(3)

ULS-Set(4)

ULS-Set(5)

ULS-Set(6)

ULS-Set(7)

ULS-Set(8)

ULS-Set(9)

ULS-Set(10)

ULS-Set(11)

Member

B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
81248
B1282
B1282
B1232
B1248

27
40
19,0
0,0
18
95
80
0,0
56
20
110
00
3.1
50
455
0,0
15
86
-16,0
0,0
86
12
659
00
98
83
132
00
15
85
106
0,0
30
50
430
0,0
48
51
420
00
50
17

vy
[kN]

0,0
0,0
13
0,0
0,0
0,0
15
0,0
0,0
0,0
01
0,0
0,0
0,0
14
0,0
0,0
0,0
15
0,0
0,0
0,0
33
0,0
0,0
0,0
3.2
0,0
0,0
0,0
32
0,0
0,0
0,0
14
0,0
0,0
0,0
03
0,0
0,0
0,0

vz
[kN]
0,1
0,0
02
0,0
03
0,1
0,5
0,0
0,2
0,0
03
0,0
01
0,0
03
0,0
03
0,1
0,6
0,0
0,2
0,1
0,6
0,0
03
0,1
0.3
0,0
0,2
01
01
0,0
0,1
0,0
03
0,0
0,1
0,0
0,1
0,0
01
0,1

Mx
[kNm]

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
00
0,0
00
00
0,0
0,0
0,1
0,0
0,0
00
00
0,0
0,0
0,0
0,0
00
0,0
00
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

StatiCa®
My Mz
[kNm] [kNm]
0,0 0,0
00 0,0
01 05
0,0 0,0
01 0,0
0.1 0,0
02 0,2
0,0 0,0
01 0,0
00 0,0
0,1 0,1
0,0 00
00 0,0
0,0 0,0
01 05
0,0 0,0
01 0,0
01 0,0
01 0,2
0,0 0,0
01 0,0
0,0 0,0
0,0 -14
0,0 00
01 0,0
0,1 0,0
01 09
00 0,0
01 0,0
01 0,0
01 10
0,0 0,0
0,0 0,0
0,0 0,0
01 0,6
00 0,0
0,0 0,0
0,0 0,0
02 0,2
00 0,0
0,0 0,0
0,0 0,0
3/12
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Project:
Project no:
Author:

ULS-Set(12)

ULS-Set(13)

ULS-Set(14)

ULS-Set(15)

ULS-Set(16)

ULS-Set(17)

ULS-Set(18)

ULS-Set(19)

ULS-Set(20)

ULS-Set(21)

ULS-Set(22)

B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248

39,0
00
105
59
295
0,0
57
09
16,7
0,0
28
40
214
0,0
30
04
57,7
0,0
£
04
71
0,0
108
10,1
8,1
0,0
40
0,1
57,8
0,0
42
15
82
00
6,0
12
365
0,0
89
89

31
0,0
0,0
0,0

00
0,0
0,0
08
0,0
0,0
0,0
29
0,0
0,0
00
13
0,0
0,0
0,0

15
0,0
0,0
0,0
29
00
0,0
0,0

16
0,0
0,0
0,0

45
0,0
0,0
0,0

0,1
0,0
0,0
0,0

31
0,0
0,0
0,0

02
0,0
0,2
0,1

05
0,0
03

0,1

06
0,0
0,1

0,1

0,1
0,0
0,1
0,0
0.2
00
0,1
0,0

0,1
0,0
02

0,1

0.2
0,0
03

0,1

03
0,0
0,1
0,0

03
0,0
0,1
0,0

02
0,0
0,1
0,1

04
0,0
03

0,1

Mx
[kNm]

0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
00
00
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0

Loris Buli¢

[T StatiCa®
T i e
My Mz
[kNm] [kNm]
0,0 13
0,0 00
0,1 00
00 0,0
0,1 14
0,0 0,0
01 0,0
0,1 0,0
0,1 0,0
0,0 0,0
00 0,0
0,0 0,0
0,0 09
0,0 0,0
0,0 0,0
0,0 0,0
0,1 05
0,0 0,0
0,0 0,0
0,0 00
0,0 06
0,0 0,0
0,1 0,0
0,0 0,0
011 09
0,0 00
0,1 0,0
0,1 0,0
0.1 03
0,0 0,0
0,1 0,0
0,0 0,0
0,0 07
0,0 0,0
0,1 0,0
0,0 0,0
01 0,1
0.0 0,0
0,1 0,0
0,0 0,0
0,0 13
0,0 0,0
01 0,0
0,1 00
4/12
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Project:
Project no:
Author:

ULS-Set(23)

ULS-Set(24)

ULS-Set(25)

ULS-Set(26)

ULS-Set(27)

ULS-Set(28)

ULS-Set(29)

ULS-Set(30)

ULS-Set(31)

ULS-Set(32)

ULS-Set(33)

B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248

16,3
00
7
93
138
0,0
T3
08
634
00
92
99
10,9
0,0
76
6,0
36,6
0,0
57
03
60,5
00
78
26
a7
0,0
6,6
13
25
0,0
83
16
25,6
00
33
14
336
0,0
5
6,0

32
0,0
0,0
0,0
33
0,0
0,0
0,0
33
0,0
0,0
0,0
-3,2
0,0
0,0
0,0
33
0,0
0,0
0,0
04
0,0
0,0
0,0

0,0
0,0
0,0

31
0,0
0,0
0,0
28
0,0
0,0
0,0
12
0,0
0,0
0,0

14
0,0
0,0
0,0

0,1
0,0
0,2

0,1
0,1
0,0
0.2

0,1
0,0
0,0
0.2
0,1

05
0,0
03

0,1

0,1
0,0
0.2
0,0

0,1
0,0
0,1
0,1

05
0,0
0,2
0,1

04
0,0
0,3

0,1

04
0,0
03
0,0

06
0,0
0,1
0,0
0,0
0,0
0,2
0,0

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0

Loris Buli¢
StatiCa®
A ki soaie
My Mz

[kNm] [kNm]
01 10
0,0 0,0
01 0,0
01 0,0
0,1 1,0
0,0 0,0
01 0,0
01 0,0
0,1 10
0,0 0,0
0,1 0,0
0,0 0,0
0,0 -14
0,0 0,0
01 0,0
01 0,0
01 10
0,0 0,0
01 0,0
0,0 0,0
02 03
0,0 0,0
0,1 0,0
0,0 0,0
0,0 14
00 0,0
01 0,0
0,0 0,0
01 13
0,0 0,0
01 0,0
0,0 0,0
01 08
0,0 0,0
01 0,0
0,0 0,0
01 01
0,0 0,0
0,0 0,0
0,0 0,0
0,0 05
0,0 0,0
01 0,0
00 0,0

5/12
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Project:
Project no:
Author:

ULS-Set(34)

ULS-Set(35)

ULS-Set(36)

ULS-Set(37)

ULS-Set(38)

ULS-Set(39)

ULS-Set(40)

ULS-Set(41)

ULS-Set(42)

ULS-Set(43)

ULS-Set(44)

B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
81282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248

39
00
50,8
0,0
6,0
8,0
78
0,0
89
2,1
418
0,0
57
50
16,1
0,0
5
15
334
00
86
26
A5
0,0
90
33
48
0,0
84
53
262
0,0
89
86
134
0,0
80
92
135
0,0
87
89

03
0,0
0,0
0,0

10
0,0
0,0
0,0
33
0,0
0,0
0,0

32
0,0
0,0
0,0
12
0,0
0,0
00
16
0,0
0,0
0,0
12
0,0
0,0
0,0
07
0,0
0,0
0,0
02
0,0
0,0
0,0
16
0,0
0,0
0,0
17
0,0
0,0
0,0

0,1
0,0
0,1
0,0

03
0,0
0.2

0,1
0,0
0,0
0.2
0,1

06
0,0
0,2
0,0
0.1
0,0
03
0,0

05
0,0
03
0,0

06
0,0
03
0,0

05
0,0
0.2
0,0

02
0,0
0.2

0,1

03
0,0
0.2

0,1

0.2
0,0
03

0,1

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

Loris Buli¢

[1=E] StatiCa*
. TR
My Mz
[kNm] [kNm]
02 02
0,0 00
0,1 00
00 0,0
0,0 04
0,0 0,0
01 0,0
0,1 0,0
0,0 1,0
0,0 0,0
01 0,0
0,0 0,0
0,1 14
0,0 0,0
0,1 0,0
00 00
0,1 04
0,0 0,0
01 0,0
0,0 0,0
0,1 04
0,0 0,0
0,1 0,0
0,0 0,0
02 02
0,0 00
0,1 0,0
0,0 0,0
02 0,1
0,0 0,0
0,1 0,0
0,0 0,0
02 02
0,0 0,0
0,1 0,0
0,1 0,0
0,1 03
0,0 00
0,1 0,0
0,1 0,0
01 03
0,0 0,0
01 0,0
0,1 00
6/12
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Project:
Project no:
Author:

ULS-Set(45)

ULS-Set(46)

ULS-Set(47)

ULS-Set(48)

ULS-Set(49)

ULS-Set(50)

ULS-Set(51)

ULS-Set(52)

ULS-Set(53)

ULS-Set(54)

ULS-Set(55)

B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248

10,8
0,0
74
07
63,1
0,0
47
08
604
0,0
30
18
74
0,0
5
17
65,8
0,0
58
13
63,1
0,0
56
18
2211
0,0
69
08
632
0,0
84
53
21,7
0,0
46
55
427
0,0
87
14

33
0,0
0,0
0,0
32
00
0,0
0,0

32
0,0
0,0
0,0

31
00
0,0
00
30
0,0
0,0
0,0

32
0,0
0,0
0,0

15
00
0,0
0,0
29
0,0
0,0
0,0

16
0,0
0,0
0,0

03
0,0
0,0
0,0
13
0,0
0,0
0,0

02
0,0
0,3

0,1

03
0,0
0.2
0,1

06
00
0.1
0,1

03
0,0
0,1

0,1
0,0
0,0
0.2
0,1

04
0,0

0,2
0,0
02
0,0
0,2
0,1
02
0,0
0.2
0,0
04
0,0
0.2
0,0
02
0,0
0,1
0,0
02
0,0
03
0,0

0,0
0,0
0,0
0,0
0,0
00
00
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
00
0,0
00
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0

Loris Buli¢

[T StatiCa®
T i e
My Mz
[kNm] [kNm]
0,1 10
0,0 00
0.1 00
0,1 0,0
0,1 09
0,0 0,0
01 0,0
0,0 0,0
0,0 14
0,0 0,0
0,0 0,0
0,0 0,0
0,0 13
0,0 0,0
0,0 0,0
00 0,0
0,1 1,0
0,0 0,0
01 0,0
0,0 0,0
0,0 13
0,0 0,0
0,1 0,0
0,0 0,0
0,0 06
0,0 0,0
0,1 0,0
0,0 0,0
0,1 09
0,0 0,0
0,1 0,0
0,0 0,0
0,0 0,7
0,0 0,0
0,1 0,0
0,0 0,0
02 02
0,0 0,0
0,0 0,0
0,0 0,0
02 05
0,0 0,0
0,1 0,0
0,0 00
7112
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Project:
Project no:
Author:

ULS-Set(56)

ULS-Set(57)

ULS-Set(58)

ULS-Set(59)

ULS-Set(60)

ULS-Set(61)

ULS-Set(62)

ULS-Set(63)

ULS-Set(64)

ULS-Set(65)

ULS-Set(66)

Member

B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248

40,1
00
73
50
125
0,0
T8
83
16,2
0,0
92
30
19,4
0,0
43
09
338
0,0
105
9.1
-16,0
00
109
74
10,6
0,0
80
31
6,7
0,0
6,1
12
62,9
00
7.8
94
134
0,0
EZ
82

21
0,0
00
00
13
0,0
0,0
0,0

04
00
0,0
0,0
33
0,0
0,0
00

20
0,0
0,0
0,0

15
0,0
0,0
0,0

15

0,0

0,0

0,0

09

0,0

0,0

0,0

17
00
0,0
00

32
00
0,0
0,0
33
0,0
0,0
0,0

06
0,0
0,1
0,0
0,1
0,0
0.2
0,0

0,1
0,0
0.2

0,1

0,1
0,0
0.2
0,0

05
0,0
0,1
0,0

02
0,0
03

0,1
04
0,0
03

0,1

05
0,0
03
0,0

04
0,0
0,1
0,1

04
0,0
0.2

0,1
0,0
0,0
0,2

0,1

Mx
[kNm]

01
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
00
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
00
0,0
0,0
0,0
0,0

Loris Buli¢

[T StatiCa*
T i e
My Mz
[kNm] [kNm]
0,1 09
0,0 00
0,1 00
00 0,0
02 05
0,0 0,0
01 0,0
0,0 0,0
0,1 03
0,0 0,0
01 0,0
0,1 0,0
0,1 1,0
0,0 0,0
0,1 0,0
00 0,0
02 09
0,0 0,0
01 0,0
0,0 0,0
0,0 06
00 0,0
0.1 0,0
0,1 0,0
0.1 02
0,0 00
0,1 0,0
0,1 0,0
02 0,1
0,0 0,0
0,1 0,0
0,0 0,0
02 05
0,0 0,0
0,1 0,0
0,0 0,0
0.0 13
0,0 00
0,1 0,0
0,1 0,0
01 1,0
0,0 0,0
01 0,0
0,1 00
8/12
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Project:
Project no:
Author:

Name

ULS-Set(67)

ULS-Set(68)

ULS-Set(69)

ULS-Set(70)

ULS-Set(71)

Check

Summary

Name
Analysis
Plates
Welds
Buckling

Plates

Name

B1232
B1248
B1282

Design data
Material

S 355

Member

B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282
B1232
B1248
B1282
B1282

100,0%
0,1<5%
98,5 < 100%
Not calculated

Thickness
[mm]

3,0
3,0
25

N Vy
[kN] [kN]
-106 16
0,0 0,0
6,8 0,0
22 0,0
16 29
0,0 0,0
-10,0 0,0
8,0 0,0
13,2 1
0,0 0,0
-82 00
28 0,0
77 -1,0
00 00
a7 0,0
12 0,0
578 11
0,0 0,0
55 0,0
49 0,0
136 13
0,0 0,0
Value
Loads
ULS-Set(2)
ULS-Set(26)
ULS-Set(2)
e

vz
[kN]

0.2
0,0
03

0,1

03
0,0
03

0,1

05
0,0
02
0,0

04
0,0
0.2
0,0
05
0,0
0.2
0,0
0,1

0,0

355,0

Mx
[kNm]
0,0
0,0
00
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,1
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

OK
OK
OK

Oed
[MPa]
282,4
160,8
355,2

Loris Buli¢

[[=]=F5] StatiCa*

S,

My Mz

[kNm] [kNm]
0,0 03
0,0 0,0
01 0,0
0,0 0,0
02 09
0,0 0,0
01 0,0
01 0,0
01 0,2
0,0 0,0
01 0,0
0,0 0,0
01 05
0,0 00
01 0,0
0,0 0,0
01 05
0,0 0,0
01 0,0
0,0 0,0
01 05
0,0 0,0
Status

Status

00 OK

00 OK

0,1 OK

Elim

[%]

50
9/12
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Project:
Project no:
Author:

Symbol explanation

Strain

Eq. stress

Yield strength

Limit of plastic strain

0,12

Loris Buli¢

/[=[=]=] StatiCa®

Calculats yesterday’s sstmstes

150%

100%
(5,00)

10/12
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Project:
Project no:
Author:

Strain check, ULS-Set(2)

355,0

K

Equivalent stress, ULS-Set(2)

Welds (Plastic redistribution)

Item

B1282-w 1
B1282-w 1

Design data

S 355

Edge

Symbol explanation

Ep|
Ow,Ed
Ow,Rd
o

]

T
090
Bw

ut
Utc

Strain

Equivalent stress

Equivalent stress resistance

Perpendicular stress

Shear stress parallel to weld axis

Shear stress perpendicular to weld axis
Perpendicular stress resistance - 0.9*fu/yM2
Corelation factor EN 1993-1-8 tab. 4.1
Utilization

Weld capacity utilization

325

275
250
225

175
150
125
100

75

25

0,0

[MPa]

Throatth.  Length Coids wEa | Cpy |0 i
[mm] (mm)] [MPa]  [%] [MPa] [MPa]
B1232 425 180 ULS-Set(2) = 4291 13 556 44
B1248 425 285 ULS-Set(27) = 2062 00 437 508
Ow,Rd
8| [MPa]
0,90 4356

Loris Buli¢
[[=]=F=] StatiCa’
T | Ut Ul | o tie

MPa]  [%]  [%]

2456 985 358 OK
-1614 680 62 OK

090
[MPa]

352,8

11/12
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Project:

Project no: /[/#/=[=] StatiCa"’

Author: Colcmiete resterdays escemetes
Buckling

Buckling analysis was not caiculated.

Code settings

Item Value Unit Reference
YMmo 1,00 - EN 1993-1-1: 6.1
YMm1 1,00 - EN 1993-1-1:6.1
Ym2 1,25 - EN 1993-1-1:6.1
Ym3 1,25 - EN 1993-1-8:22
Yc 1,50 - EN 1992-1-1:2424
Yinst 1,20 - ETAG 001-C:3.2.1
Joint coefficient Bj 0,67 - EN 1993-1-8:6.25
Effective area - influence of mesh size 0,10 -
Friction coefficient - concrete 0,25 - EN 1993-1-8
Friction coefficient in slip-resistance 0,30 - EN 1993-1-8tab 3.7
Limit plastic strain 0,05 - EN 1993-1-5
Weld stress evaluation Plastic redistribution
Detailing No
Distance between bolts [d] 2,20 - EN 1993-1-8:tab 3.3
Distance between bolts and edge [d] 1,20 - EN 1993-1-8:tab 3.3
Concrete breakout resistance Yes ETAG 001-C
Use calculated ab in bearing check. Yes EN 1993-1-8: tab 34
Cracked concrete Yes
Local deformation check No
Local deformation limit 0,03 - CIDECTDG 1,3-1.1

12/12
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6.6. Spoj stup resetka
1) Osnovni materijal:

Celik S355

f, =355 N/mm?

E =210GPa

2) Kontrola vara

- duZina vara pojasnice:

|,=0=2-250+100=600 (mm)

- max debljina vara s obzirom na debljinu stijenke nosaca
Ay = 0.7 1y,

t . =42 (mm)

=a., =071t =07-6=42(mm)

aodabrano = 4 (mm)
Za pretpostavljeni var a=4(mm):

_Fum L _130,9 600

F, o = - = 628,32 (kN)
R 7125 100 1.25 100

- uzduzna sila:

uvjet nosivosti:
N = Fw,Sd < Fw,Rd
104,14 (kN) < 628,32 (kN)

Var a=4 mm zadovoljava.

Loris Buli¢
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3) Proracun vijaka
Pretpostavljeni vijci: M 16, k.v.5.6, n=4 vijka

- udaljenost cmin vijaka od ruba pojasnice:
¢ =2-d+a-y2=2-16+4-2=37,66 (mm)

Usvojeno c=40 mm.

- otpornost vijaka na vlak:

=
Fpg =—2° 2—102’; =56,56 (kN)

M1

uvjet nosivosti
Foro > Fisa /2

56,56 kN >104,14/ 4 = 26,035 (kN)

- otpornost vijaka na posmik:

=
v.Rk _ E‘ = 37, 68 (kN)
25

Fore =
R i L

uvjet nosivosti

F ,Rd > I:V,Sd

\

37,68 kN > F, o, =V, /4=31,33/4=7,83 (kN)

- interakcija uzduzne i odrezne sile na vijak:

F F
V,sd + t,Sd <1
FV,Rd 14- Ft,Rd

7,83_|_ 26,035 _053<1
37,68 1,4-56,56
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— Vijci zadovoljavaju.

4) Proracun ploce
- proracun dimenzija ploce:

b, . =b+2-a-v2+20 mm=250+2-4-/2+20=28131 (mm)

pl,min
Odabrane dimenzije plo¢e: 500x300 mm
Proracun debljine ploce:

- pritisak po omotacu rupe osnovnog materijala:

o :V_Zd ~15,66 (kN)=F, o,

Ford L _162,9 1,
Fora = Prin 10
125 10 1,25 10

— F, ¢ =15,66 (kN)

=t,™ =1,20 (mm)

- savijanje ploce od vlacnih vijaka:

Mg, = F,q -C=104,14-2.0,05=10,414 (kKNm)

Wmin 'fy —~W._. — 1.1- MSd _ bpl 'tzplmin
11 mn f 6

y

Mg, <

=2,53 (cm)

( mn_ [L1-Mg, -6 _\/1,1-10,41-100-6
P b, - f 30-35.5

pl "ty

t, >2,53 (cm) > t o1 odabrano = 26 (mm)

pl

Usvojene dimenzije ploc¢e: 500x300x26 mm
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7. Temelj

Loris Buli¢

Prorac¢un temelja izvrSen je u programu Aspalathos kalkulator, gdje je temelj dimenzioniran na

najve¢i moment koji se javlja pri graniénom stanju nosivosti.

BETON
C 25/30
Tp = 24 kN/m?3

ARMATURA
B 500/550

f,4 = 500 N/mm2

1s =115

fya = fyx / 75 = 434,8 N/mm?

TLO

fiia,dop = 0,4 MN/m2

REZNE SILE
N =-12428 kN
M, = 347,39 kN

SILE

A=by-b,=9m?2

Wy =2 - g5 2
6

Wy = > ;’"2 =45m2

Neg = N-7p - by - by - d = -448 28 kN
Mgg = My + N - ¢, = 0 kNm

Msgy = My + N - c, = 347,39 kNm

M
e = —=¥ = 7749 cm

Nsg
_ Msgx _
ey = =0cm
Nsg
d=150

¥

b
]

NAPREZANJA U TLU

Gy = 0,00 MN/m?2
6, = 0,13739 MN/m2
o3 = 0,13739 MN/m?2
oy = 0,00 MN/m?2

ARMATURA

My =21 kNm
Mys = 253,02 kNm
M55 = 32,9 kNm
Msg = 32,9 KNm

o M
09 -d fyg

M
= -0,58cm?
09-d-fy

= 4,46 cm?

SK

Asy

13739

13739

, 825 2175 "
T ¥

825 | 2175 ,

-+

L Ao
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8. Nacrti
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9. Reference

[1] HRN EN 1991-1-3 : DJELOVANJA NA KONSTRUKCIJE — OPTERECENJE SNIJEGOM

[2] HRN EN 1991-1-4 : DJELOVANJA NA KONSTRUKCIJE — OPTERECENJE VJETROM

[3] HRN EN 1991-1-5 : DJELOVANJA NA KONSTRUKCIJE — TOPLINSKA DJELOVANJA

http://klima.hr/k1/k1 9/SLnormY7100p50 detaljno.pdf - Snijeg

http://klima.hr/k1/k1 9/0bvY9201p50 detaljno.pdf -Vjetar

http://www.kartografija.hr/tl files/Hkd/dogadjaji/Svjetski%20dan%20GISa/prezentcije/03

2012 Svjetski%20dan%20GIS temperature MPTadic web.pdf -Temperatura
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