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Projekt ¢eli¢ne konstrukcije “Zeleni inkubator”

Sazetak:

Prema arhitektonskim podlogama i urbanistickim planovima izraden je projekt Cceli¢ne
konstrukcije “Zeleni inkubator” - termalno-ljecilisni kompleks. Arhitektonskim podlogama zadane
su uzduzna, poprecna i tlocrtna dispozicija kao i profili konstruktivnih elemenata. Na temelju
zadanih podataka napravljen je numeri¢ki model na kojem je izvrSeno dimenzioniranje svih
konstruktivnih elemenata. Takoder je izvrSen je i proracun spojeva i izradeni su svi gradevinski
nacrti. Svi proraCuni izvedeni su prema EC normama.

Kljucéne rijeci:

Celi¢na konstrukcija, spojevi, nacrti, numericki model, Eurocode

Abstract: Steel structure project “Zeleni inkubator” - thermal spa complex - was made according
to architectural project and urbanism solutions for the area. The architectural project contained
ground, longitudinal and transversal plans as well as the type of cross sections for structural
elements. On the basis of given data, numerical model has been made on which the calculations
for the dimensions of the elements were conducted. Also, the project contains steel joints designs
as well as all the construction drawings. All calculations were conducted under the Eurocode
norms.
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1. Uvod — o konstrukeciji

Lokacija Blato jedno je neizgradeno vece podrucje, a nalazi se ne tako daleko od Jaruna 1 drugih
izgradenih i naseljenih dijelova Zagreba. Kao rub grada ona ima potencijal da postane ravnoteza
izgradenog i neizgradenog, grada i sela, odnosno rurbano naselje. U konceptu arhitekture i
urbanizma iskoristio se taj potencijal pri kreiranju objekta u kojem su zatvoreni puni volumeni
minimizirani i razdvojeni, a izmedu njih se prostiru velike staklene cjeline sustava bazena koje
propustaju prirodu s obje strane zgrade. Zgrada se sastoji od velikog prostora s bazenima koji
su smjesteni u prizemlju. Puni volumeni sadrze ostale srodne sadrzaje koji nisu u direktnoj vezi
s bazenima. Oni imaju vlastite ulaze 1 komunikaciju na prvoj etazi. Rubni zatvoreni volumen
ima na etazama terapijske sadrzaje dok su srediS$nji volumeni namijenjeni treningu i

ugostiteljstvu.

Betonski volumeni su izvedeni kao troslojni zid s vanjskom nosivom betonskom fasadom
izvedenom od oplate drvenih trupaca koji joj daju posebnu teksturu i dojam 3pilje. Celi¢na
konstrukcija izmedu obloZena je Citava staklenim stijenama, kao i krov. Juzne padine krova su
stakleni fotovoltaici kojima se prikuplja sunceva energija. Pod na dijelovima s bazenima je

profilirani protuklizni betonski sa sitnim agregatom i ugradenim podnim grijanjem.

Temelji su proracunati kao armirano-betonski temelji samci no zapravo se povezuju u trakasti
temelj zbog male udaljenosti stupova. Iznad temelja postavljena je temeljna armirano-betonska

ploca. Tlocrtni gabariti objekta su cca. 50m x 160m, a visina objekta je cca. 8,70m.

Slika 1.1.Blato
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2. Tehnicki opis
2.1. O proracunu konstrukcije

Proracun konstrukcije napravljen je uz pomo¢ programskog paketa SCIA Engineer 19.1.
Proracun reznih sila, te dimenzioniranje konstruktivnih elemenata provedeno je
koristenjem programa SCIA Engineer 19.1. Prikljucci su prora¢unati uz pomo¢ programa
IDEA StatiCa, dok je za graficki dio projekta koriSten AutoCAD 2018.

Proracun reznih sila izvrSen je po linearnoj teoriji elasti¢nosti prvog reda. Proracunom su
obuhvacena sva djelovanja na konstrukciju, a to su: vlastita tezina, dodatno stalno
optereéenje, pokretno optereCenje, optereCenje snijegom, vjetrom 1 djelovanje
temperature. Potres nije uracunat s obzirom na visinu objekta na koji kao takav djeluje

neznatno u odnosu na ostala opterecenja.

S obzirom na lokaciju objekta napravljena je analiza optere¢enja koja obuhvaca
djelovanje snijega i vjetra. Objekt se nalazi na podrucju Zagreba, te prema karti snijega
za Republiku Hrvatsku ova gradevina spada u 3. podrucje — kontinentalna Hrvatska, sto
odreduje karakteristicnu vrijednost opterecenja snijegom na tlu. U obzir je uzeta 1
nadmorska visina na kojoj se nalazi objekt. Za opterec¢enje vjetrom odabrana je zona III,

kategorija zemljista 0, te je u obzir uzeta visina objekta i njegova zasti¢enost.

Za svaki element konstrukcije odredena je mjerodavna kombinacija optere¢enja za
provjeru krajnjeg grani¢nog stanja i grani¢nog stanja uporabivosti. Za svako grani¢no
stanje napravljene su posebne kombinacije uz postivanje parcijalnih faktora sigurnosti
prema EN 1991.

Rezultati ukljucuju rezne sile 1 pomake odredenih djelova konstrukcije. Rezne sile su dane
u jedinicama kN za poprecne i uzduzne sile, kNm za momente, t¢ u mm za pomake
konstrukcije. U obzir su uzete sve mjerodavne kombinacije opterecenja , te je svaki

element dimenzioniran sukladno njegovim reznim silama.
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2.2. Materijal za izradu konstrukcije i elementi konstrukcije

Betonski dio konstrukcije izraden je od betona klase C35/45, kao i temelji. Za armaturu temelja
predvidena je armatura B500B.

Materijal za izradu ¢eli¢nog dijela, odnosno glavne reSetke, bo¢ne resetke, stupova i greda je
celik S355. Konstruktivni elementi biti ¢e medusobno vezani vijéanim ili zavarenim spojevima.
Vijci koriSteni za izradu tih spojeva su M12, M16, M22 , M27 i M30 svi kvalitete 10.9. Spojevi

takoder sadrze dodatne plocice razlicitih dimenzija, no iste kvalitete ¢elika (S355).

Za glavnu resetku odabrani su Suplji pravokutni profili dimenzija:
e CFRHS 200x100x10 za gornji pojas reSetke
e CFRHS 200x100x12,5 za donji pojas resetke
e CFRHS 140x80x6 za ispune resetke
Za bo¢nu resetku:
e CFRHS 200x100x10 za gornji pojas resetke
e CFRHS 200x100x12,5 za donji pojas resetke
e CFRHS 100x60x6 za ispune resetke
Za vanjske stupove:
e CFRHS 180x120x10 za veci upeti stup
e CFRHS 120x120x6 za manji stup
Za podroznice je predviden I profil:
e HEB240
Za vanjske grede:
e CFRHS 80x60x5
Za elemente unutar objekta predvideni su sljedeci profili:
e HEB 160 za grede za koje je predvideno sprezanje s ab plo¢om
e HEM 280 za stupove koji su tlocrtno postavljeni na rubovima predvidenih pregradnih
zidova ( u dogovoru s arhitektom, kako bi omogudili fleksibilnije pregradivanje i
eventualnu prenamjenu prostora, eliminirani su nosivi betonski zidovi i zamijenjeni sa

¢eli¢nim Stupovima)
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2.3. Montaza konstrukcije

Izvedba celicog dijela konstrukcije je montazna. Svi elementi konstrukcije predgotovljeni

stizu na gradiliSte te se medusobno vezu vijcima.

Nulta faza montaze, nakon izvedenih svih predhodno potrebnih radova, je montaza stupova.
Stup se pridrzava dizalicom dok se ne postigne vertikalnost pomoc¢u dvostrukih vijaka.
Nakon provjere vertikalnosti, vrsi se ispunjenje prostora izmedu spojne i betonske ploce
ekspandiraju¢im mortom. Nakon toga se na stupove vezu grede medukatne konstrukcije i

glavni i sekundarni reSetkasti nosaci.

Svi elementi konstrukcije se dovoze na gradiliste duljine do 15 m zbog transporta. Na
gradiliStu se spajaju u vece segmente i takvi podizu dizalicom na predvidenu poziciju te

vijéano i zavarima spajaju na ostatak konstrukcije.

2.4. Primijenjeni propisi

Proracun i dimenzioniranje svih elemenata celicne konstrukcije provedeni su u skladu sa
EUROCODE-om 3, a analiza djelovanja na konstrukciju napravljena je u skladu sa
EUROCODE-om 1. Posebno je proveden prorac¢un zavarenih spojeva prema EN 1993, dio 1-8

2.5. Protupozarna zaStita

Pri izvedbi osigurati ¢e se provedba svih propisa o zastiti od pozara. Pristup 1 intervencija
vatrogasnog vozila omoguciti ¢e se sa sjeverne strane parcele. Zahtijevana vatrootpornost
elemenata Celi¢ne konstrukcije je F30. Osiguranje vatrootpornosti osiguravamo specijalnim

ekspandiraju¢im premazima.
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2.6. Antikorozivna zastita

Kod celika se pod korozijom podrazumijeva oksidacija zeljeza pri djelovanju vlage i raznih
necCistoc¢a. Agensi koji ubrzavaju hrdanje su zagadena atmosfera, industrijsko podrucje

zagadeno sumporom, sol itd.
Zastita Celi¢nih konstrukcija od hrdanja vrsi se:
e premazima
e cinkom
e metalizacijom
e uporabom specijalnih ¢elika
e katodnom zastitom

Zastita premazima obavlja se u svrhu sprje¢avanja kontakta kisika i vlage sa celikom.
Premazivanje se obi¢no vrsi bojanjem u dva sloja: osnovni premaz i zastitni premaz. Osnovni
premaz neposredno $titi Celik, a mora biti izraden od tvari koje nisu $tetne po ljudsko

zdravlje. Zastitni sloj sluzi za zaStitu osnovnog premaza.

Prerano propadanje konstrukcije najceS¢e nastaje uslijed loSih detalja u konstrukciji
(nepristupacna mjesta za bojenje, mjesta gdje se zadrZava voda, ostri bridovi gdje se ne moze

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

Sistem zaStite bojom sastoji se iz:

e pripreme povrsine — trajnost premaza ovisi o prionjivosti boje za metalnu povrsinu, §to
ovisi o Cisto¢i povrSine prije bojanja. CiS¢enje se vrSi Cetkama, pjeskarenjem,

plamenikom ili kemijskim sredstvima.
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e nanoSenje boje — bojenje se vrsi Cetkom, valjkom ili prskanjem. Treba paziti na
ogranicenja za pojedine boje. Broj slojeva premaza obicno se sastoji od dva, a specificno
od cetiri ili viSe slojeva. Novi premaz moze se vrsiti tek kada je prethodni potpuno suh.
Debljini premaza potrebno je posvetiti posebnu paznju. Opcenito, deblji premaz
povecava trajnost zastite. Ukupna debljina suhih premaza treba se kretati izmedu 0,1-

0,4mm.

Dobro izvedeni premazi traju:
e do 30 godina u zatvorenoj prostoriji
¢ do 20 godina kod konstrukcija zasti¢enih od kiSe
edo 10 godina u prirodi

¢ 2 do 3 godine u zagadenom okolisu

Zastita pocin¢avanjem podrazumijeva vrste zaStite koje se ostvaruju nanoSenjem previake
cinka. Mase 1 debljine prevlaka cinka za pojedine elemente odredene su prema Pravilniku o
tehnickim mjerama i uvjetima za zastitu Celi¢nih konstrukcija od korozije i ne mogu biti
manje od 500g/m2 elementa debljine 5 mm. Sve Celi¢ne konstrukcije prethodno treba
odmastiti, o€istiti razblazenom otopinom klorovodi¢ne kiseline te isprati hladnom vodom.
Neposredno prije pocincavanja Celicna konstrukcija se stavlja u taljevinu ili otopinu za

flusiranje.

Toplo pocincavanje se izvodi stavljanjem tekucine u rastopljeni cink. Cink mora biti
kvaliteta Zn 97,5 do Zn 99,5 prema HRN EN ISO 14713:2001. Prevlaka cinka dobivena
toplim postupkom mora biti homogena i mora prekrivati osnovicu. Prevlaka cinka mora
¢vrsto prianjati za ¢eli€nu povrSinu i ne smije se ljustiti niti pucati pri uporabi. Prije montaze
potrebno je izvrsiti kontrolu prevlake cinka prema HRN C.A1. 558, odnosno mase prevlake

cinka prema HRN A6.021.

Zbog specificnosti konstrukcije, odnosno kategorije korozivnosti C5-1 usvojena ukupna

debljina zastitnog sloja je 320 pum.
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3. Numericki model konstrukcije

Numericki 3D model izraden je u SCIA Engineer 19.1.

Slika 3.1. Numericki model konstrukcije
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Slika 3.2. Tlocrt konstrukcije
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Slika 3.3. Sjeverno procelje

Slika 3.4. Juzno procelje

Slika 3.5. Zapadno procelje

Slika 3.6. Istocno procelje
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4. Analiza opterecenja

4.1. Stalno opterecenje — vlastita teZina

Vlastita tezina uracunata je u sklopu numerickog modela u software-u SCIA Engineer 19.1.

4.2. Dodatno stalno opterecenje

a) krov (betonski segmenti):

o pokrov

o instalacije

o hidroizolacija + parna brana
. estrih

o toplinska izolacija

0,10 kN/m?

0,10 kN/m?
0,20 kKN/m?
2,50 KN/m?
0,20 kKN/m?

Ukupno dodatno stalno optereéenje: ghetonkrov=3,10 KN/m?

Krov (Celi¢ni segmenti):
o fotovoltaici
o instalacije
o hidroizolacija

o toplinska izolacija

0,20 kN/m?
0,20 KN/m?
0,20 kN/m?
0,20 kN/m?

Ukupno dodatno stalno optereéenje: geelik krov=0,80 KN/m?

b) pozicija 200

o instalacije + podno grijanje

toplinska izolacija

. zavrSna obrada poda - ploCice
o hidroizolacija

o estrih

o pregrade

0,10 kN/m?

0,20 KN/m?
0,30 kN/m?
0,10 kN/m?
2,00 KN/m?
1,00 kN/m?

Ukupno dodatno stalno optereéenje: g200=3,70 KN/m?
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¢) pozicija 100

0,10 kN/m?

instalacije + podno grijanje

0,40 kN/m?
0,30 kN/m?
0,10 kN/m?

toplinska izolacija

éice

zavr$na obrada poda - plo

hidroizolacija

2,00 kN/m?

estrih

1,00 KN/m?

pregrade

Ukupno dodatno stalno optereéenje: gi00=3,90 KN/m?
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Slika 4.2.1.Dodatno stalno opterecenje, detalj

10|



cenje

4

4.3. Korisno optere
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Slika 4.3.1. Vrijednosti korisnog djelovanja u zgradama

Za poziciju 200: uredski prostori / prostorije sa stolovima u $kolama, kavanama, restoranima,

blagovaonicama, knjiznicama, recepcijama => 3,00 KN/m?

Za poziciju 100: prostorije sa nepomi¢nim sjedalima, kina prodavaonice, Cekaonice,

> 4,00 KN/m?

konferencijske dvorane

£hg % ‘40/
v

Slika 4.3.1.Korisno opterecenje, detalj
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4.4. Opterecenje snijegom

Opterecenje snijegom na krovu
s =y -Ce-Cy 5
u - koeficijent oblika optere¢enja snijegom

1
C. - koeficijent izloZenosti (obi¢no se usvaja kao 1,0)
C, - toplinski koeficijent (obi¢no se usvaja kao 1,0)

Sk - karakteristi¢na vrijednost opterecenja snijegom na

tlu

Mo

(=
O

0° 15° 30° 45° 60°
o

Slika 3.2. Koeficijenti oblika opterecenja snijegom

- za krov nagiba a=0° o¢itana je vrijednost u1=0,8
Prema karti snijega za Republiku Hrvatsku ova gradevina spada u 3. podrucje —

kontinentalna Hrvatska, te je prema nadmorskoj visini oc€itana vrijednost Sk

(karakteristi¢na vrijednost optereéenja snijegom na tlu) =S, = 0,80 kN/m?
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. Republika Hrvatska
. Karta snjeznih podrucja

STy, Ve

FDVTO5H Kewrabeih tuckader
v ot

Dlswwgmacests wiva

Cond ot WA 01t fewacengn o)

L ]

Lartw e by e b

2 sarnd e semidene 47351 655 dhoont SR3%0

s 02

Vit 60 50 000 #3novka
10 000 ¢o 50 00 steownika
5000 do 0 69 stancvmka

Slika 4.4.1. Karta snjeznih podrucja za Republiku Hrvatsku

_ 2. podruéje - 3. podrucje - _

Niemado | priobae stoei | Zieds Camacie, | kontinencaina | & ROYIURS
m [kN/m?] Primorja i Istre Hrvatska [kN/m?]
[kNim?] [kN/m?)
100 0,50 0,75 1,00 1.25
200 0,50 0,75 1,25 1,50
300 0,50 0,75 1,50 1,75
400 0,50 1,00 1,75 2,00
500 0,50 125 2,00 2,50
600 0.50 1,50 225 3.00
700 0,50 2,00 2,50 3,50
800 0,50 2,50 275 4,00
900 1,00 3,00 3,00 4,50
1 000 2.00 4,00 3,50 5,00
1100 3,00 5,00 4,00 5,50
1200 4,00 6,00 4,50 6,00
1300 5,00 7,00 7,00
1 400 6,00 8,00 8,00
1 500 9,00 9,00
1600 10,00 10,00
1700 11,00 11,00
1800 12,00

nadmorske visine

Slika 4.4.2. Karakteristicne vrijednosti opterecenja snijegom za pojedina podrucja i
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4

Cenje snijegom

Slika 4.4.1. Optere
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4.5. Opterecenje vjetrom

Optere¢enje vjetrom je generirano racunalnim programom SCIA Engineer 19.1. pomocu
znacajke 3D Wind Generator. Posebno su definirane kategorija terena i pocetna brzina vjetra
kao ulazni parametri. Takoder, naneseni su paneli na ¢eli¢ne dijelove i vjetar se generirao na
panelima i 2D vertikalnim armirano betonskim zidovima s odgovaraju¢im koeficijentima i
prora¢unatim zonama.

Ispod su prikazane slike pomocu kojih je odabrana pocetna brzina vjetra, kao 1 kategorija

terena. U nastavku slijedi izvjesc¢e proracuna.

Republika Hrvatska
Karta osnovne brzine vjetra 1,
Y Sl
-t ."—3‘ '
e, s ;-:Q;~:~ > e -..\_ v [—

N [— A

. 4 5

4 -
) L |
4 —
Tumac znakova

AL TR e o U L Drdavna granca

% —~—— Rk

Yan e X200

A &, v Alca Boje Autocesta
SANNG M AL S0 K-S
1.9 Kriston Morsah Drzavna cesia

v Mty Baedne
» e keohipse 500 m

,% ———  kohipse 1000m
Drian sersmtasa cred Izohipse 1500 m
Cotrle sela
=1 7N sesstsoms e
=! HZN Ve 0 50 000 stanovnka
HONTD 548 Keratuhaipnl sumhadon
L 10 000 do 50 000 stanovnka

Patugate (trade
ool & e Mierhe Ligsne 5000 do 10 000 stanovka
Mata Rt & vg ) T - c . i
o 41 . v Tt T A e LT Qsnovaa bezing viera . (m's) @ najveca 10-mnuing
Sveutitse U Zngreby i ) brzina vistra ra 10 m @nad ravnog ta kategorfe
C\ - oot trapavost Il 22 povratn razdoblle SO goding

b " ' - e o
[P o > B W=
Ivens cancinag i sgwiens; prcsa i y > ¥ Ehvdutects 400 n
w O 3 X e P

A

rtmra pateaia g

Ol vars TNAIIS (s e 409295 )
COWRLS (neps 7 Do Trwshanes | viGameas |

LAPEensys oo ks g
0 slarcidin paralelame &35 | 45755 showokd GR9%

Tarehs 2012

Slika 4.5.1. Karta osnovnih brzina vjetra za Republiku Hrvatsku

- Oc¢itano: vp = 20,0 (M/s) — o¢itano za okolicu Zagreba

15|



Kategorija terena

m]

prema3uje 15 m

Slika 4.5.2. Kategorije terena s odgovarajuc¢im vrijednostima zo | Zmin

-Odabrana kategorija terena: 111

[m]
0 More ili priobalna podrucja izlozena otvorenom moru 0,003 1
I Jezera ili ravna i horizontalno poloZena podrucja sa zanemarivom vegetacijom i 0.01 1
bez prepreka '
n Podrucja s niskom vegetacijom, npr. travom, i izoliranim preprekama (drvece, 0.05 2
zgrade) s razmakom najmanje 20 visina prepreke ’
n Podrucja sa stalnim pokrovom od vegetacije il zgrade ili podrucja s izoliranim
preprekama s razmakom najvide 20 visina prepreke (npr. sela, predgrada, stalna 0,3 5
Suma)
v Podrucja s najmanje 15 % povrsine pokrivene zgradama ¢ija prosjecna visina 10 10
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1. 3D wind generator data

Code references

Natioria! annex Standard EN
Base code EN 19¢1-1-4:2005-04
Correction sheets / Addenda EN 1991-1-4:2095/AC:2010-02.

Wind pressure according to EC1

V_b,0 - basic wind velocity [m/s]
ro - air density [kg/m3]

c_dir - directional factor

c_season - season factor

c_o - orography factor

1/p - life period of the building [year]
c_prob - probability factor

K - shape factor

n - exponent

terrain category

Kr - terrain factor

z_0 - roughness length [m]
z_min - minimal height [m]

k_| - turbulence factor

Type of the structure

Reference level of terrain [m]
Correlation between zones D and E

20,000
i3

1

1

1
50,00
1

0.2
0.5

III
0.215389
0,300
5,000
1

Vertical walls or rectangular buildings (EC1-1-4, 7.2.2)
0,000
v

Wind data

Name 2D member Type Rooftype Roof overhangs Swap outer surface

X
v
X
v
No X
X
v
X
No X
No X
No X
v
X
No X
v
v
X
No X
v
X

WD12 |S24 Wall
WD15 |S15 Wall
WD17 |S8 Wall
WD19 |S23 Wall
WD20 |S20 Roof | Flat
WD22 |S14 Wall
WD24 |S7 Wall
WD27 |S19 Wall
wD2g | S16 Roof | Flat
WD30 | $10 Roof | Flat
WD31 Roof /| Flat
WD32 Wall
wD33 Wall
WD34 Roof |Flat
WD35 Wall
WD36 Wall
WD37 Wall
WD38 Roof |Flat
WD39 Wall
WD40 Wall
WD12 |S24 0
90
180
270
WD15 |S15 0
90
180
270
WD17 |S8 0
90
180
270
WD19 |S23 0
90
180
270
WD20 |S20 0
90
180
270

Name 2D member Load direction +Cpi -Cpi Region Zones +Cpe

0.2000 |-0.3000 |1 E -0.3000
0.2000 |-0.3000 |1 A -1.2000
2 B -0.8000
3 C -0.5000
0.2000 |-0.3000 |1 D 0.7000
0.2000 |-0.3000 |1 A -1.2000
2 B -0.8000
3 € -0.5000
0.2000 |-0.3000 |1 C -0.5000
0.2000 |-0.3000 |1 D 0.7000
0.2000 |-0.3000 |1 Cc -0.5000
0.2000 |-0.3000 |1 E -0.3000
0.2000 |-0.3000 |1 C -0.5000
0.2000 |-0.3000 |1 E -0.3000
0.2000 |-0.3000 |1 A -1.2000
2 B -0.8000
0.2000 |-0.3000 |1 D 0.7000
0.2000 |-0.3000 |1 Cc -0.5000
0.2000 |-0.3000 |1 D 0.7000
0.2000 |-0.3000 |1 C -0.5000
0.2000 |-0.3000 |1 E -0.3000
0.2000 |-0.3000 |1 I 0.2000
0.2000 |-0.3000 |1 G -1.2000
2 H -0.7000
3 I 0.2000
0,2000-'|-0.3000 |1 I 0.2000
0.2000 |-0.3000 |1 G -1.2000
2 H -0.7000

-Cpe
-0.3000
-1.2000
-0.8000
-0.5000
0.7000

-1.2000
-0.8000
-0.5000
-0.5000
0.7000

-0.5000
-0.3000
-0.5000
-0.3000
-1.2000
-0.8000
0.7000

-0.5000
0.7000

-0.5000
-0.3000
-0.2000
-1.2000
-0,7000
-0.2000
-0.2000
-1.2000
-0.7000
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Name 2D member Load direction +Cpi -Cpi Region Zones +Cpe

3 I 0.2000 |-0.2000

WD22 |S14 0 0.2000 [-0.3000 |1 C -0.5000 |-0.5000
90 0.2000 (-0.3000 |1 E -0.3000 | -0.3000

180 0.2600 [-0.3000 |1 C -0.5000 |-0.5000

270 0.2000 - (-0.3000 |1 D 0.7000 | 0.79C0

wD24 |57 Q 0.2000 - (-0.3000 |1 C -0.5000 |-0.5000
90 0.2000 (-0.3000 |1 D 0.7000 |0.7000

180 0.2000 [-0.3000 |1 A -1.2000 |-1.2000

2 B -0.8000 |-0.8000

270 0.2000 |[-0.3000 |1 E -0.3000 |-0.3000

WD27 |S19 0 0.2000 [-0.3000 |1 c -0.5000 |-0.5000
90 0.2000 [-0.3000 |1 E -0.3000 |-0.3000

180 0.2000 [-0.3000 |1 C -0.5000 |-0.5000

270 0.2000 (-0.3000 |1 D 0.7000 |0.7000

WD28 |S16 0 0.2000 (-0.3000 |1 I 0.2000 |-0.2000
90 0.2000 (-0.3000 |1 G -1.2000 |-1.2000

2 H -0.7000 |-0.7000

3 I 0.2000 |-0.2000

180 0.2000 (-0.3000 |1 I 0.2000 |-0.2000

270 0.2000 |[-0.3000 |1 G -1.2000 |-1.2000

2 H -0.7000 |-0.7000

3 I 0.2000 |-0.2000

WD30 |S10 0 0.2000 [-0.3000 |1 I 0.2000 |-0.2000
90 0.2000 [-0.3000 |1 F2 -1.8000 |-1.8000

2 G -1.2000 |-1.2000

3 H -0.7000 |-0.7000

4 I 0.2000 |-0.2000

180 0.2000 [-0.3000 |1 El -1.8000 |-1.8000

2 F2 -1.8000 |-1.8000

3 G -1.2000 |-1.2000

4 H -0.7000 |-0.7000

5 I 0.2000 |-0.2000

270 0.2000 (-0.3000 |1 F1 -1.8000 |-1.8000

2 G -1.2000 |-1.2000

3 H -0.7000 |-0.7000

4 I 0.2000 |-0.2000

WD31 0 0.2000 [-0.3000 |1 F1 -1.8000 |-1.8000
2 F2 -1.8000 |-1.8000

3 G -1,2000 |-1.2000

4 H -0.700C {-0.7000

5 I 0.2000 |-0.2000

90 0.2000 [-0.3000 |1 Fl -1.8000 |-1.8000

2 G -1.2000 |-1.2000

3 H -0.7000 |-0.7000

4 I 0.2000 |-0.2000

180 0.2000 [-0.3000 |1 I 0.2000 |-0.2000

270 0.2000 (-0.3000 |1 F2 -1.8000 |-1.8000

2 G -1.2000 |-1.2000

3 H -0.7000 |-0.7000

4 I 0.2000 |-0.2000

WD32 0 0.2000 [-0.3000 |1 A -1.2000 |-1.2000
2 B -0.8000 |-0.8000

3 C -0.5000 |-0.5000

90 0.2000 [-0.3000 |1 D 0.7000 |0.7000

180 0.2000 [-0.3000 |1 C -0.5000 |-0.5000

270 0.2000 [-0.3000 |1 E -0.3000 |-0.3000

WD33 0 0.2000 (-0.3000 |1 c -0.5000 |-0.5000
90 0.2000 |[-0.3000 |1 E -0.3000 |-0.3000

180 0.2000 (-0.3000 |1 C -0.5000 |-0.5000

270 0.2000 (-0.3000 |1 D 0.7000 |0.7000

WD34 0 0.2000 [-0.3000 |1 I 0.2000 |-0.2000
90 0.2000 [-0.3000 |1 G -1.2000 |-1.2000

2 H -0.7000 |-0.7000

3 I 0.2000 |-0.2000

180 0.2000 (-0.3000 |1 I 0.2000 |-0.2000

270 0.2000 [-0.3000 |1 G -1.2000 |-1.2000

2 H -0.7000 |-0.7000

3 I 0.2000 |-0.2000

WD35 0 0.2000 (-0.3000 |1 c -0.5000 |-0.5000
90 0.2000 [-0.3000 |1 D 0.7000 |0.7000

180 0.2000 [-0.3000 |1 B -0.8000 |-0.8000

2 C -0.5000 |-0.5000

270 0.2000 (-0.3000 |1 E -0.3000 | -0.3000

WD36 0 0.2000  [-0.3000 |1 D 0.7000 ~ {0.70C0
90 0.2000 ' |-0.3000 |1 A -1.2000 [-1.2000

2 B -0.8000 - |-0.8000

3 C -0.5000 | -0.5000
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Name

WD37

WD38

WD39

WD40

2D member

Load direction
180
270

20
180

270

90

180
270

180
270

90
180
270

+Cpi
0.2000
0.2000

0.2000
0.2000
0.2000

0.2000
0.2000
0.2000

0.2000
0.2000

0.2000
0.2000
0.2000
0.2000
0.2000

0.2000
0.2000
0.2000

-Cpi
-0.3000
-0.3000

-0.3000
-0.3000
-0.3000

-0.3000
-0.3000
-0.3000

-0.3000
-0.3000

-0.3000
-0.3000
-0.3000
-0.3000
-0.3000

-0.3000
-0.3000
-0.3000

Region

H R WNRERRERERRERWONERWONR RN E W e

Zones

COmMORP>PMO0cOTIOo"IOoON0oOOTImMmMOO®>m

+Cpe
-0.3000
-1.2000
-0.8000
-0.5000
-0.5000
-0.3000
-0.8000
-0.5000
0.7000
0.2000
-1.2000
-0.7000
0.2000
0.2000
-1.2000
-0.7000
0.2000
-0.5000
0.7000
-0.5000
-0.3000
-1.2000
-0.8000
-0.5000
-0.3000
-0.5000
0.7000

-Cpe
-0.3000
-1.2000
-0.8000
-0.5000
-0.5000
-0.3000
-0.8000
-0.5000
0.7000

-0.2000
-1.2000
-0.7000
-0.2000
-0.2000
-1.2000
-0.7000
-0.2000
-0.5000
0.7000

-0.5000
-0.3000
-1.2000
-0.8000
-0.5000
-0.3000
-0.5000
0.7000
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4.6. Temperaturno djelovanje

220900 2360000 24000% 2450000 20000 2550000 2600000 000 70000

5130000

Karta maksimaine temperature zraka [*C]

100000

w000

Maksimaine semperature zvaka ['C|
74 powatno razdoblje 50 gedna.

% DHMZ

Autor
mr.sc. Melta Pertec Tode

§ dras -:s"-:'é’:nw.
Renata Sokol Jurkowe, ded ng.
o
Pogratag Mertabrons proecys
S v 14731
L
g bl
- " w = G -
Slika 4.6.1.Karta maksimalnih temperatura zraka u RH
. 2300000 000 Ja0no 2E00 2500000 2550000 OO N0 2100000
g Karta minimalne temperature zraka [*C]
2za povratno razdoblje 50 godina.

g Podaci: 1971-2000. -
; | -
|

Manimaloe tempatature zraka ['C{
g 7a peviatng razdotidje S0 godng,
\ Hfﬁ'&"—s
15010 o
| 20 do 15
Z g |
% DHMZ
Auor
mesc. Meita Pertec Tadd
Guradega:

E dr s Marjns Gaje-Caghkas

| Renata Sokol Jurkowe. del g,
{ %
§ qrn'rr'_'_'—'_mo‘m
[ TC———
S v 140
Doedng pacrew 00
g Mn-;;;_-—-n %

Slika 4.6.2. Karta minimalnih temperatura zraka u RH
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Za podrucje Zagreba ocCitane su vrijednosti:
Najvise temperature zraka:

Tmax = 40 OC

Najnize temperature zraka:

Tmin =-25°C

Pretpostavlja se djelovanje jednolike temperaturne promjene u svim presjecima.

Pretpostavljena temperatura pri montazi konstrukcije: T = 15 °C

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

Maksimalna negativna temperaturna promjena: Tmin = -25 °C-15 °C = -40 °C
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5. Kombinacije djelovanja za GSN i GSU

GSN:

Combinations

Name Type Load cases Coeff.
*Student version® *Student version® *Student version’ *Student version® *Student version® ¥Student version® *Student version” "SEu}ient versic
ULS-Set B EN-ULS LC1 - Self weight 1,00
(auto) (STR/GEO) Korang 1,00

SetiB snileg 1,00

vjetar 1,00

dodatno stalno 1,00

3DWind1 - 0, + CPE, + CPI 1,00

3DWind2 - 0, + CPE, - CPI 1,00

3DWind3 - 0, - CPE, + CPI 1,00

3DWind4 - 0, - CPE, - CPI 1,00

3DWind5 - 90, + CPE, + CPI 1,00

3DWind6é - 90, + CPE, - CPI 1,00

3DWind7 - 90, - CPE, + CPI 1,00

3DWind8 - 90, - CPE, - CPI 1,00

3DWind9 - 180, + CPE, + CPI 1,00

3DWind10 - 180, + CPE, - CPI 1,00

3DWind11 - 180, - CPE, + CPI 1,00

3DWind12 - 180, - CPE, - CPI 1,00

3DWind13 - 270, + CPE, + CPI 1,00

3DWind14 - 270, + CPE, - CPI 1,00

3DWind15 - 270, - CPE, + CPI 1,00

3DWind16 - 270, - CPE, - CPI 1,00

temperatura + 1,00

temperatura_- 1,00

ULS-Set B Envelope - LC1 - Self weight 1,35
(L) HEE dodatno_stalno 1,35
ULS-Set B Envelope - LC1 - Self weight 1,00
(auto)2 utimate dodatno_stalno 1,00
ULS-Set B Envelope - LC1 - Self weight 1,35
(auto)3 ultimate Koreto 1,50
snijeg 1,50

vjetar 0,90

dodatno stalno 1,35

3DWind1 - 0, + CPE, + CPI 0,90

3DWind2 - 0, + CPE, - CPI 0,90

3DWind3 - 0, - CPE, + CPI 0,90

3DWind4 - 0, - CPE, - CPI 0,90

3DWind5 - 90, + CPE, + CPI 0,90

3DWind6é - 90, + CPE, - CPI 0,90

3DWind7 - 90, - CPE, + CPI 0,90

3DWind8 - 90, - CPE, - CPI 0,90

3DWind9 - 180, + CPE, + cpi 0,90

3DWind10 - 180, + CPE, - CPI 0,90

3DWind11 - 180, - CPE, + CPI 0,90

3DWind12 - 180, - CPE, - CPI 0,90

3DWind13 - 270, + CPE, + CPI 0,90

3DWind14 - 270, + CPE, - CPI 0,90

3DWind15 - 270, - CPE, + CPI 0,90

3DWind16, - 270, - CPE, - CPI 0,90

temperatura + 0,90

temperatura_ - 0,90

Y BetrsB" 'Stuﬂeﬁqwe{gpe‘student version*® *Student version® *Student version® *Student version® *Student vérsion® *Student versid
LC1 - Self weight 1,00

korisno . 1,50

snijeg 1,50

vjetar 0,90

dodatno 'stalno 1,00

3DWind1 - 0, + CPE, + CPI 0,90

3DWind2 - 0, + CPE, - CPI 0,90

3DWind3 - 0, - CPE, + CPI 0,90

3DWind4 - 0, - CPE, - CPI 0,90

3DWind5 - 90, + CPE, + CPI 0,90

3DWind6é - 90, + CPE, - CPI 0,90

3DWind7 - 90, - CPE, + CPI 0,90

3DWind8 - 90, - CPE, - CPI 0,90

3DWind9 - 180, + CPE, + CPI 0,90

3DWind10 - 180, + CPE, - CPI 0,90

3DWind11 - 180, - CPE, + CPI 0,90

3DWindi2 - 180, - CPE, - CPI 0,90

*Student version* *Student version® *Student version® *Student versic

*Student version® *¢
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Name

Type

Load cases

Coeff.
[l

*Student version® *Student version® *Student version® *Student version® *Student version® *Student version® *Student version® *Student versic

(difoBet B Htivedtpe -
3DWind13 - 270, + CPE, + CPI 0,90
3DWind14 - 270, + CPE, - CPI 0,90
3DWind15 - 270, - CPE, + CPI 0,90
3DWind16 - 270, - CPE, - CPI 0,90
temperatura + 0,90
temperatura - 0,90
ULS-Set B Envelope - LC1 - Self weight 1,35
(auto)5 ultimate o 1,50
snijeg 1,50
vjetar 1,50
dodatno stalno 1,35
3DWind1 - 0, + CPE, + CPI 0,90
3DWind2 - 0, + CPE, - CPI 0,90
3DWind3 - 0, - CPE, + CPI 0,90
3DWind4 - 0, - CPE, - CPI 0,90
3DWind5 - 90, + CPE, + CPI 0,90
3DWind6 - 90, + CPE, - CPI 0,90
3DWind7 - 90, - CPE, + CPI 0,90
3DWind8 - 90, - CPE, - CPI 0,90
3DWind9 - 180, + CPE, + CPI 0,90
3DWind10 - 180, + CPE, - CPI 0,90
3DWind11 - 180, - CPE, + CPI 0,90
3DWind12 - 180, - CPE, - CPI 0,90
3DWind13 - 270, + CPE, + CPI 0,90
3DWind14 - 270, + CPE, - CPI 0,90
3DWind15 - 270, - CPE, + CPI 0,90
3DWind16 - 270, - CPE, - CPI 0,90
temperatura + 0,90
temperatura - 0,90
ULS-Set B Envelope - LC1 - Self weight 1,00
(auto)6 ultimate Korisno 1,50
snijeg 1,50
vjetar 1,50
dodatno stalno 1,00
3DWind1 - 0, + CPE, + CPI 0,90
3DWind2 - 0, + CPE, - CPI 0,90
3DWind3 - 0, - CPE, + CPI = 0,90
3DWind4 - 0, - CPE, - CPI 0,90
3DWind5 - 90, + CPE, + CPl 0,90
3DWind6 - 90, + CPE, - CPI 0,90
3DWind7 - 90, - CPE, + CPI/ 0,90
3DWind8 - 90, - CPE, - CPI 0,90
3DWind9 - 180, + CPE, + CPI 0,90
3DWind10 - 180, + CPE, - CPI 0,90
3DWind11 - 180, -|CRE, + CPI 0,90
3DWind12 - 180, -\CPE, - CPI 0,90
3DWind13 - 270, + CPE, 4 CPI 0,90
3DWind14 - 270, + CPE, - CPI 0,90
3DWind15/- 270, - CPE, + CPI 0,90
3DWind16 - 270, - CPE, - CPI 0,90
temperatura + ‘ 0,90
temperatura - 0,90
YuBBetsBy *Stu eﬁqwgmpg‘srudenrv rsion” *Student version® *Student version® *Student version® *Student version® *Student versiq
/| LC1 - Self weight 1,35
korisno 1,50
snijeg 1,50
vietar 0,90
dodatno’ stalno 1,35
3DWind1 - 0, + CPE, + CPI 1,50
3DWind2 - 0, + CPE, - CPI 1,50
3DWind3 - 0, - CPE, + CPI 1,50
3DWind4 - 0, - CPE, - CPI 1,50
3DWind5 - 90, + CPE, + CPI 1,50
3DWind6 - 90, + CPE, - CPI 1,50
3DWind7 - 90, - CPE, + CPI 1,50
3DWind8 - 90, - CPE, - CPI 1,50
3DWind9 - 180, + CPE, + CPI 1,50
3DWind10 - 180, + CPE, - CPI 1,50
3DWind11 - 180, - CPE, + CPI 1,50
3DWindi2 - 180, - CPE, - CPI 150

*Student version® *Student version® *Student version® *Student versic

*Student version® *¢
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Name Type Load cases Coeff.
*Student version® *Student version® *Student version* *Student version® *Student version® *Student version® *Student version® 'SEULEH{ versic
[dBoFet B Htiveddpe -

3DWind13 - 270, + CPE, + CPI 1,50
3DWind14 - 270, + CPE, - CPI 1,50
3DWind15 - 270, - CPE, + CPI 1,50
3DWind16 - 270, - CPE, - CPI 1,50
temperatura + 0,90
temperatura_ - 0,90
ULS-Set B Envelope - LC1 - Self weight 1,00
(auto)8 ultimate Korsno 1,50
snijeg 1,50
vjetar 0,90
dodatno stalno 1,00
3DWind1 - 0, + CPE, + CPI 1,50
3DWind2 - 0, + CPE, - CPI 1,50
3DWind3 - 0, - CPE, + CPI 1,50
3DWind4 - 0, - CPE, - CPI 1,50
3DWind5 - 90, + CPE, + CPI 1,50
3DWind6 - 90, + CPE, - CPI 1,50
3DWind7 - 90, - CPE, + CPI 1,50
3DWind8 - 90, - CPE, - CPI 1,50
3DWind9 - 180, + CPE, + CPI 1,50
3DWind10 - 180, + CPE, - CPI 1,50
3DWind11 - 180, - CPE, + CPI 1,50
3DWind12 - 180, - CPE, - CPI 1,50
3DWind13 - 270, + CPE, + CPI 1,50
3DWind14 - 270, + CPE, - CPI 1,50
3DWind15 - 270, - CPE, + CPI 1,50
3DWind16 - 270, - CPE, - CPI 1,50
temperatura + 0,90
temperatura - 0,90
ULS-Set B Envelope - LC1 - Self weight 1,35
(auto)9 ultimate Korisno ) 1’.'50
snijeg 1,50
vjetar 0,90
dodatno stalno 1,35
3DWind1 - 0, + CPE, + CPI 0,90
3DWind2 - 0, + CPE, - CPI 0,90
3DWind3 - 0, - CPE, + CPI = 0,90
3DWind4 - 0, - CPE, - CPI 0,90
3DWind5 - 90, + CPE, + CPl 0,90
3DWind6é - 90, + CPE, - CPI 0,90
3DWind7 - 90, - CPE, + CPI[ /~ /| 0,90
3DWind8 - 90, - CPE, - CPI 0,90
3DWind9 - 180, + CPE, + CPI 0,90
3DWind10 - 180, + CPE, - CPl 0,90
3DWind11 - 180, -/CRE, + CPI 0,90
3DWind12 - 180, - CPE, - CPI 0,90
3DWind13 - 270, + CPE, 4 CPI 0,90
3DWind14 - 270, + CPE, - CPI 0,90
3DWind15/~ 270, - CPE, + CPI 0,90
3DWind16 - 270, - /CPE, - CPI 0,90
temperatura + 1,50
temperatura_- 1,50
BB BetrsB *Suddneslopestudent virsion' “Student version* *Student version® *Student version” *Student version® *Student versi
LC1 - Self weight 1,00
korisno = 1,50
snijeg‘ 1,50
vjetar/ 0,90
dodatno’ stalno 1,00
3DWind1 - 0, + CPE, + CPI 0,90
3DWind2 - 0, + CPE, - CPI 0,90
3DWind3 - 0, - CPE, + CPI 0,90
3DWind4 - 0, - CPE, - CPI 0,90
3DWind5 - 90, + CPE, + CPI 0,90
3DWind6é - 90, + CPE, - CPI 0,90
3DWind7 - 90, - CPE, + CPI 0,90
3DWind8 - 90, - CPE, - CPI 0,90
3DWind9 - 180, + CPE, + CPI 0,90
3DWind10 - 180, + CPE, - CPI 0,90
3DWind11 - 180, - CPE, + CPI 0,90
3DWind12 - 180, - CPE, - CPI 0,90

*Student version® *Student version® *Student version® *Student versic

*Student version® *¢
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Name

Type

Load cases

Coeff.
o]

*Student version* *Student version® *Student version® *Student version® *Student version® *Student version® *Student version® *Student versic

dpE B

Eiiveitpe -

3DWind13 - 270,
3DWind14 - 270,
3DWind15 - 270,
3DWind16 - 270,
temperatura +
temperatura -

+ CPE, + CPI
+ CPE, - CPI
- CPE, + CPI
- CPE, - CPI

0,90
0,90
0,90
0,90
1,50
1,50
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GSU:

Combinations
Name Type Load cases Coeff. I
*Student version® *Student version® *Student version® *Student version® *Student version® *Student version® *Student vels/oE:l *Studen,
SLS-Char EN-SLS LC1 - Self weight 1,00
(auto) Characteristic || o 4eno 1,00
snijeg 1,00
vjetar 1,00
dodatno stalno 1,00
3DWind1 - 0, + CPE, + CPI 1,00
3DWind2 - 0, + CPE, - CPI 1,00
3DWind3 - 0, - CPE, + CPI 1,00
3DWind4 - 0, - CPE, - CPI 1,00
3DWind5 - 90, + CPE, + CPI 1,00
3DWind6 - 90, + CPE, - CPI 1,00
3DWind7 - 90, - CPE, + CPI 1,00
3DWind8 - 90, - CPE, - CPI 1,00
3DWind9 - 180, + CPE, + CPI 1,00
3DWind10 - 180, + CPE, - CPI 1,00
3DWindi1 - 180, - CPE, + CPI 1,00
3DWindi12 - 180, - CPE, - CPI 1,00
3DWind13 - 270, + CPE, + CPI 1,00
3DWind14 - 270, + CPE, - CPI 1,00
3DWind15 - 270, - CPE, + CPI 1,00
3DWind16 - 270, - CPE, - CPI 1,00
temperatura + 1,00
temperatura_- 1,00
SLS-Quasi EN-SLS LC1 - Self weight 1,00
(auto) Quasi-permanent o 1,00
snijeg 1,00
vjetar 1,00
dodatno stalno 1,00
3DWind1 - 0, + CPE, + CPI 1,00
3DWind2 - 0, + CPE, - CPI 1,00
3DWind3 - 0, - CPE, + CPI 1,00
3DWind4 - 0, - CPE, - CPI 1,00
3DWind5 - 90, + CPE, + CPI 1,00
3DWind6 - 90, + CPE, - CPI 1,00
3DWind7 - 90, - CPE, + CPI 1,00
3DWind8 - 90, - CPE, - CPI 1,00
3DWind9 - 180, + CPE, + CPI 1,00
3DWind10 - 180, + CPE, - CPI 1,00
3DWindi1 - 180, - CPE, + CPI 1,00
3DWind12 - 180, - CPE, - CPI 1,00
3DWind13 - 270, +CPE, + CPI 1,00
3DWind14 - 270, + CPE, - CPI 1,00
3DWind15 - 270, - CPE, + CPI 1,00
3DWind16 - 270, - CPE, - CPI 1,00
temperatura + |\ ; 1,00
temperatura_- 1,00
SLS-Char Envelope - LC1 - Self weight 1,00
(auto)1 serviceability dodatnolariie 1,00
SBChegron® *Stu mg{qpe‘swdenlvvsfon’ *Student version®_*Student version® *Student version® *Student version® *Studen|
LC1 - Self weight 1,00
korisno 1,00
snijeg 1,00
vietar 0,60
| dodatno ' stalno 1,00
3DWind1| - 0, + CPE, + CPI 0,60
3DWind2 - 0, + CPE, - CPI 0,60
3DWind3 - 0, - CPE, + CPI 0,60
3DWind4 - 0, - CPE, - CPI 0,60
3DWind5 - 90, + CPE, + CPI 0,60
3DWind6 - 90, + CPE, - CPI 0,60
3DWind7 - 90, - CPE, + CPI 0,60
3DWind8 - 90, - CPE, - CPI 0,60
3DWind9 - 180, + CPE, + CPI 0,60
3DWind10 - 180, + CPE, - CPI 0,60
3DWindi1 - 180, - CPE, + CPI 0,60
3DWindi12 - 180, - CPE, - CPI 0,60
3DWind13 - 270, + CPE, + CPI 0,60
3DWind14 - 270, + CPE, - CPI 0,60
*Student version® *Student version® *Student version® *Student v *Student version
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Name

Type

Load cases |

Coeff. |
[

*Student version* *Student version® *Student version* *Student version® *Student version® *Student version® *Student version® *Studen.

GluBsfZhar abepbility
3DWind15 - 270, - CPE, + CPI 0,60
3DWind16 - 270, - CPE, - CPI 0,60
temperatura + 0,60
temperatura - 0,60
SLS-Char Envelope - LC1 - Self weight 1,00
(auto)3 serviceability Rorene 1,00
snijeg 1,00
vjetar 1,00
dodatno stalno 1,00
3DWind1 - 0, + CPE, + CPI 0,60
3DWind2 - 0, + CPE, - CPI 0,60
3DWind3 - 0, - CPE, + CPI 0,60
3DWind4 - 0, - CPE, - CPI 0,60
3DWind5 - 90, + CPE, + CPI 0,60
3DWind6é - 90, + CPE, - CPI 0,60
3DWind7 - 90, - CPE, + CPI 0,60
3DWind8 - 90, - CPE, - CPI 0,60
3DWind9 - 180, + CPE, + CPI 0,60
3DWind10 - 180, + CPE, - CPI 0,60
3DWind11 - 180, - CPE, + CPI 0,60
3DWind12 - 180, - CPE, - CPI 0,60
3DWind13 - 270, + CPE, + CPI 0,60
3DWind14 - 270, + CPE, - CPI 0,60
3DWind15 - 270, - CPE, + CPI 0,60
3DWind16 - 270, - CPE, - CPI 0,60
temperatura + 0,60
temperatura_- 0,60
SLS-Char Envelope - LC1 - Self weight 1,00
(auto)4 serviceability et 1,00
snijeg 1,00
vjetar 0,60
dodatno stalno 1,00
3DWind1 - 0, + CPE, + CPI 1,00
3DWind2 - 0, + CPE, - CPI 1,00
3DWind3 - 0, - CPE, + CPI 1,00
3DWind4 - 0, - CPE, - CPI 1,00
3DWind5 - 90, + CPE, + CPI ~— 1,00
3DWind6é - 90, + CPE, - CPI 1,00
3DWind7 - 90, - CPE, + CPI 1,00
3DWind8 - 90, - CPE, - CPI 1,00
3DWind9 - 180, + CPE, + CPI 1,00
3DWind10 - 180, + CPE, - CPI 1,00
3DWind11 - 180, - CPE, + CPI 1,00
3DWind12 - 180, - CPE, - CPI 1,00
3DWind13 - 270, + CPE, + CPI 1,00
3DWind14 - 270, + CPE, - CPI 1,00
3DWind15 - 270, - CPE, + CPI 1,00
3DWind16 - 270, - CPE, - CPI 1,00
temperatura ' 0,60
temperatura - 0,60
SlBClreayon’ *Stu @wggpg‘student vérsion* *Student version® *Student version® *Student version® *Student version® *Studen|
LC1 - Self weight 1,00
korisno. 1,00
snijeg 1,00
vjetar 0,60
dodatno stalno 1,00
3DWind1, - 0, + CPE, + CPI 0,60
3DWind2 - 0, + CPE, - CPI 0,60
3DWind3 - 0, - CPE, + CPI 0,60
3DWind4 - 0, - CPE, - CPI 0,60
3DWind5 - 90, + CPE, + CPI 0,60
3DWind6 - 90, + CPE, - CPI 0,60
3DWind7 - 90, - CPE, + CPI 0,60
3DWind8 - 90, - CPE, - CPI 0,60
3DWind9 - 180, + CPE, + CPI 0,60
3DWind10 - 180, + CPE, - CPI 0,60
3DWind11 - 180, - CPE, + CPI 0,60
3DWind12 - 180, - CPE, - CPI 0,60
3DWind13 - 270, + CPE, + CPI 0,60
3DWind14 - 270, + CPE, - CPI 0,60

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

*Student version®
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Name Type

Load cases

I Coeff.

[
*Student version® *Student version’ *Student version® *Student version® *Student version® *Student version® *Student version® *Studen.
GiibBhar Eenvitepbility

3DWind15 - 270, - CPE, + CPI 0,60
3DWind16 - 270, - CPE, - CPI 0,60
temperatura + 1,00
temperatura - 1,00
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6. Kontrola pomaka — Grani¢no stanje uporabljivosti (GSU)
6.1. Horizontalni pomaci

1D deformations

Values: ux

Linear calculation

Combination: SLS-Char (auto) !

Coordinate system: Global I 1 ' ‘ _lﬂ_\_F,‘

Extreme 1D: Global 'I 1 Ll‘

Selection: All | '_Lq{"' r’ '
-l |

Slika 6.1.1.Horizontalni pomak velikog stupa u smjeru osi x

1D deformations

Values: uy
Linear calculation 2
Combination: SLS-Char (auto) 0, l
Coordinate system: Global ' ‘ I '
Extreme 1D: Global ‘ ‘ l | l
Selection: All 1 I | w
1
| ' o"’a},

Slika 6.1.2.Horizontalni pomak velikog stupa u smjeru osi y
Ux=35,80 mm; Uy=27,0 mm

Dopusteni horizontalni pomak u smjeru X:
H 7,0-1000

Uxdop = 750 150

U, = 35,80 mm < uy 4,p = 46,67 mm — zadovoljaval!

= 46,67 mm

Dopusteni horizontalni pomak u smjeru y:

_H _7,0-1000
Uydor = 750 = 7 150

uy, =27,0mm <uy 4o, = 46,67 mm — zadovoljava

= 46,67 mm

29|



6.2. Vertikalni progib resetke

1D deformations

Values: uz

Linear calculation
Combination: SLS-Char (auto)
Coordinate system: Global

Extreme 1D: Global [3
Selection: All E—
Slika 6.2.1. Vertikalni pomak resetke u smjeru 0Si Z
Uz=160,10 mm
Dopusteni vertikalni pomak u smjeru osi z:

L 50-1000
Hzdor =300 = 300
u, = 160,10 mm < u,q4,, = 166,67 mm — zadovoljava!

= 166,67 mm
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7. Dimenzioniranje elemenata — Grani¢no stanje nosivosti (GSN)

7.1.

Glavna resetka

7.1.1. Gornji pojas glavne resetke — Pozicija 1

Slika 7.1.1.1. Karakteristike poprecnog presjeka gornjeg pojasa glavne resetke

Name GP glawma
Type CFRHS200X100X10
Source description Rautaruukki Oyj / Structural Hollow Sections EN10219 / Ed.2007
Item material S 355
Fabrication rolled
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Defaut
Use 20 FEM analysis x
z

A [m7] 5,2570e-03

Ay, z [mf] 1,7501e-03 3,5002e-03
ly, z [m 2.4444e-05 8.1774e-06
I w [mf], t [m*] 5,0000e-08 2,1541e-05
W, y, z [m'] 2 4444e-04 1.6355¢-04
Wy y, z [m] 3,1808e-04 1,9525e-04
d y, z [mm] 0 0
c YUCS, ZUCS [mm] 50 100
a [deg] 0,00

AL, D [m%m] 5,5700e-01 1.0510e+00
M,, + - [Nm] 1,13e+05 1,13e+05
Mgz + - [Nm] 5,92e+04 5.92e+04

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = GP glavna -
CFRHS200X100X10

Slika 7.1.1.2.Prikaz iskoristivosti gornjeg pojasa glavne resetke
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1D internal forces
Values: Mx

Linear calculation £
Combination: ULS-Set B (auto) z
Coordinate system: Principal “
Extreme 1D: Global = -
Selection: All N

Filter: Cross-section = GP glavna - =~
CFRHS200X100X10

Slika 7.1.1.3.Moment Mx

1D internal forces

Values: My

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = GP glavna -
CFRHS200X100X10

Slika 7.1.1.4.Moment My

1D internal forces

Values: Mz

Linear calculation

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1D: Global

Selection: All

Filter: Cross-section = GP glavna - Py

CFRHS200X100X10 Lt
A

Slika 7.1.1.5.Moment Mz
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1D internal forces

Values: Vy

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = GP glavna -

CFRHS200X100X10

1D internal forces

Values: Vz

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = GP glavna -
CFRHS5200X100X10

1D internal forces

Values: N

Linear calculation

Combination: ULS-Set B (aute)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = GP glavna -
CFRHS200X100X10

4
()

Slika 7.1.1.7.Poprecna sila Vz

Slika 7.1.1.8.Uzduzna sila N

419,93 kN

33|



EC-EN 1993 Steel check ULS

Liriear calculetion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = GP glavna - CFRHS200X100X10

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

[Member B3167 |0,000 / 2,500 m | CFRHS200X100X10 |S 355 |ULS-SetB (auto) |0,66 - |

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*korisno + 1.35*dodatno
stalno + 1.50*3DWind2 + 0.90*temperatura -

ymo for resistance of cross-sections | 1,00
w1 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

The critical check is on position 0,000 m

Internal forces Calculated Unit

Normal force Ned -854,49 kN
Shear force Vyed |-0,12 kN
Shear force Vzed [-0,25 kN
Torsion Ted 0,13 kNm
Bending moment  |Myed |5,45 kNm
Bending moment |M;eq 0,16 kNm

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

ass 1

1 1 70 10 1,407e+05 |1,421e+05 |0,99 1,00 7,00 [22,78 [27,66  |31,02 |1
3 |1 170 |10 1,445e+05 |1,825e+05 |0,79 1,00 17,00 [22,78 [27,66  [33,32 |1
5 |1 70 10 1,845e+05 | 1,831e+05 | 0,99 1,00 [7,00 (22,78 |27,66 _ |31,00 |1
7|1 170 |10 1,807e+05 | 1,427e+05 |0,79 1,00 17,00 [22,78 |27,66  |33,35 |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)

Cross-section area A 5,2570e-03 |m?
Compression resistance |Ncrd | 1866,24 kN
Unity check 0,46 r

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

Plastic section modulus | Wpi,y 3,1808e-04 |m3
Plastic bending moment |[Mplyrd |112,92 kNm
Unity check 0,05 -

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

Plastic section modulus | Wpi2 1,9525e-04 |m3

Plastic bending moment | Mpizrd | 69,31 kNm
Unity check 0,00 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20
| Shear area Av 1,7523e-03 |m?
Piastic shear resistance for Vy | Vplyri | 359,16 kN
Jnity check 0,00 -

Sheai check far V2
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
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Shear correction factor n 1,20

Shear area Av 3,5047e-03 |m?

| Plastic shear resistance for V| Vpizrd [718,31 kN |
Jnity check 0,00 -

Torsion check
According to EN 1593-1-1 article 6.2.7 and formula (6.23)
Index of fibre Fibre |1
Total torsional moment | Ted 0,4 MPa

Elastic shear resistance | 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)

Design plastic moment resistance |Mnyrd |81,62 |kNm
reduced due to Neg
Exponent of bending ratio y a 2,18
Design plastic moment resistance |Mnzrd |42,68 |kNm
reduced due to Ned
Exponent of bending ratio z B 2,18

Unity check (6.41) = 0,00 + 0,00 = 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: 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

[+7]

[
[kN/m?]  [-] Limit  Limit

c/t Class1 Class2 Class3 Class

e ¢ g N e o B
K 70 10 1,467e+05 |1,421e+05 10,99 1,00 |7,000 122,78 127,66 [31,82 |l
3l 170 [10 1,445e+05 |1,825¢+05 |0,79 1,00 17,00 |22,78  |27,66 3332 |1
5 1 70 10 11,845e+D5 |1,831e+05 0,99 | 1,00 |7,00 |22,78 |27,66 | |31,00, |l
7 1 1700 |10 |1,807e+05 [1,427e+05 [0.79 | 1,00 [17.00 [22.786—27:66 13335 [

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 2,500 47,500 m
Buckling factor k 1,00 0,05

Buckling length ler 2,500 2,500 m
Critical Euler load Ner 8106,09 |2711,78 |kN
Slenderness A 36,66 63,39

Relative slenderness Arel 0,48 0,83

Limit slenderness Arelo 0,20 0,20

Buckling curve a a

Imperfection a 0,21 0,21
Reduction factor X 0,93 0,78

Buckling resistance Nbrd [1736,39 |1452,62 |kN
Cross-section area |A 5,2570e-03 |m?

Buckling resistance | Npgrd | 1452,62 kN

Unity check 0,59 -

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

Nete: Tie cross-section concerns an RHS section with 'h / b < 10 / Az
This sectien 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),(6.52)
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ending and axia ompre N che paramete

Interaction method alternative method 1

| Cross-cection area |A | ]52570e-03 _ _ _ |m? |
Plastic section moclulus Woply |3,1808e-04 m3
Piastic secticn modvlus Wplz |1,5525e-04 m?
| Design compression forze Ned | 1854,49 kKN |
Design bending momient Myed |5,45 kNm
(maximum)

Design bending moment Mzed |-2,76 kNm
(maximum)

Characteristic compression Nrk 1866,24 kN
resistance

Characteristic moment resistance | Myrk 112,92 kNm
Characteristic moment resistance | Mzrk 69,31 kNm
Reduction factor Xy 0,93

Reduction factor Xz 0,78

Reduction factor XLT 1,00

Interaction factor Kyy 1,10

Interaction factor kyz 0,57

Interaction factor Kazy 0,70

Interaction factor kz 0,83

Maximum moment Myd is derived from beam B3167 position 0,000 m.
Maximum moment Med is derived from beam B3177 position 0,000 m.

Interaction method 1 param

Critical Euler load Nery 8106,09 kN
Critical Euler load Nerz 2711,78 kN
Elastic critical load Ner,r 280391,41 kN
Plastic section modulus Wy 3,1808e-04 m3
Elastic section modulus Wel,y 2,4444e-04 m3
Plastic section modulus Wpl,z 1,9525e-04 m3
Elastic section modulus Wel,z 1,6355e-04 m3
Second moment of area Iy 2,4444e-05 m*
Second moment of area I; 8,1774e-06 m4
Torsional constant It 2,1541e-05 m*
Method for equivalent moment Table A.2 Line 2 (General)
EOI’_Cmy,O

Desian bending moment My,ed 5,45 kNm
‘maximum)

| Maximum relative deflection 3 0% mm
| Equivaient moment factor Cry,n 1,01

Method for equivalant moment Table A.Z Line 2 (General)

factor Cmz,0

Design bending moment Mgz ed -2,76 kNm
(maximum)

Maximum relative deflection oy 1,0 mm
Equivalent moment factor Cmz,0 0,69

Factor My 0,99

Factor Uz 0,91

Factor gy 0,14

Factor awr 0,12

Critical moment for uniform Mcr,0 114,32 kNm
bending

Relative slenderness Arel,0 0,99

Limit relative slenderness Arel,0im | 0,22

Equivalent moment factor Crmy 1,01

Equivalent moment factor Cmz 0,69

Equivalent moment factor Crnit 1,00

Factor bir 0,00

Factor ar 0,01

Factor dir 0,00

Factor et 0,02

Factor Wy 1,30

Factor Wz 1,19

Factor Npl 0,46

Maximum relative slenderness | Arel,max | 0,83

Factor Cyy 1,02

Factor Cyz 1,01

Factor Cy 0,92

Factor Ca 1,09

Unity check (6.61) = 0,49 + 0,05 + 0,02 = 0,57 -
Unity check (6.62) = 0,59 + 0,03 + 0,03 = 0,66 -

The member satisfies the stability check.
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7.1.2. Donji pojas glavne reSetke — Pozicija 2

Name DP glavwna
Type CFRHS200X100X125
Source description Rautaruukki Oyj / Structural Hollow Sections EN10219 / Ed.2007
ltem material S 355
Fabrication rolied
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Default
Use 20 FEM analysis X
=z

A [m7 6,2040e-03

Ay, z [m?] 2,0640e03 4,1280e-03
ly, z [mY] 2,6589%-05 §.9215e06
| w [m®], t [m] 6, 2500e-08 2, 4738e05
W, y, z [m'] 2,6580e-04 1.7843e-04
W, v, z [m] 3,5913e-04 2,2078e-04
dy z [mm] 0 0
¢ YUCS, ZUCS [mm] 50 100
a [deq] 0,00

AL, D [m*m] 5,3600e-01 9,9220e-01
My =, - [Nm] 1.27e405 1.27e+05
Mgz + - [Nm] 7.82e+04 7.82e+04

Slika 7.1.2. 1. Karakteristike poprecnog presjeka donjeg pojasa glavne resetke

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = DP glavna -
CFRHS5200X100X12.5

Slika 7.1.2.2. Prikaz iskoristivosti donjeg pojasa glavne resetke
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1D internal forces

Values: Mx

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = DP glavna -
CFRHS200X100X12.5

352 kNm

—3,35kNm

%

Slika 7.1.2.3.Moment Mx

1D internal forces

Values: My

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = DP glavna -
CFRHS200X100X12.5

1D internal forces

Values: Mz

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = DP glavna -
CFRHS5200X100X12.5

Slika 7.1.2.5.Moment Mz
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1D internal forces
Values: Vy
Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal o
Extreme 1D: Global Ch
Selection: All
Filter: Cross-section = DF glavna -
CFRHS200X100X12.5
& g

Slika 7.1.2.6.Poprecna sila Vy

1D internal forces

Values: Vz

Linear calculation

Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1D: Global

Selection: All

Filter: Cross-section = DP glavna -

CFRHS5200X100X12.5
~
o

=929 kN

Slika 7.1.2.7.Poprecna sila Vz

1D internal forces

Values: N

Linear calculation

Combination: ULS-Set B (auta)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = DP glavna -
CFRHS5200X100X12.5

Slika 7.1.2.8.Uzduzna sila N
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EC-EN 1993 Steel check ULS

Liriear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = DP glavna - CFRHS200X100X12.5

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

[Member B4932 0,000/ 2,500 m | CFRHS200X100X12.5 |S 355 |ULS-Set B (auto) [0,40 - |

Combination key

ULS-Set B (auto) / 1.35*LC1 + 1.50*korisno +
1.35*dodatno stalno + 1.50*3DWind10 +
0.90*temperatura -

Partial safety factors

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

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

The critical check is on position 0,000 m

Internal forces Calculated Unit

Normal force NEd 871,37 kN
Shear force Vyed 0,01 kN
Shear force Vzed 10,25 kN
Torsion Ted 0,11 kNm
Bending moment | Myed |5,31 kNm
Bending moment  |Mzed |0,10 kNm

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

d pe/ |c k| e\ J Q ! m kd_a ¢ las
1 I 63 13 -1,596e+05 |-1,589e+05
3 I 162 13 -1,563e+05 |-1,238e+05
5 I 63 13 -1,214e+05 |-1,221e+05
74 i | 162 13 -1,248e+05 |-1,572e+05

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

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

Cross-section area A 6,2040e-03 |m2
Plastic tension resistance Npird | 2202,42 kN
Ultimate tension resistance |Nurd |2188,77 kN
Tension resistance Ntrd |2188,77 kN
Unity check 0,40 -

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

Plastic section modulus | Wply 3,5913e-04 |m3
Plastic bending moment | Mpiyrd | 127,49 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)

Plastic section modulus | Wpi2 2,2078e-04 |m3

Plastic bending moment | Mpizrd | 78,38 kNm

Unity check 0,00 -

Shear check for Vy
Accoiding to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction fzctor i 1,20 J
Shear area Ay 2,0680e-03 |m?

| Plastic shear resistance for Vy | Vplyri |423,86 kN
Unity check 0,00 -
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Shear check for V,
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

| Shear correctiori factor n 1,20 |
Shear area Ay 41360e-03 [m? !
Plastic shear resistance for Vz | Viizri |847,7 kN

| Unity check | 0,00 -

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

Index of fibre Fibre |1
Total torsional moment | Ted 0,3 MPa
Elastic shear resistance | 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)

Design plastic moment resistance |Mnyrd | 102,73 |kNm
reduced due to Ned
Exponent of bending ratio y a 2,02
Design plastic moment resistance |Mwzrd |52,46 |kNm
reduced due to Ned
Exponent of bending ratio z B 2,02

Unity check (6.41) = 0,00 + 0,00 = 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: 0,000 m

Classification according to EN 1993-1-1 article 5.5.2

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

(SN[ b e

4 |I 63 13 -1,595e405 |-1,589€+05
3 |1 162 13 -1,563e+05 |-1,238e+05
5 [T 63 13 -1,214e+05 |-1,221e+05
7 L 162 13 -1,248e+05 |-1,572e+05

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

Lateral Torsional Buckling check

According to EN 1993-1-1 article 6.3.2.1

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

The member satisfies the stability check.
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7.1.3. Ispune glavne resetke — Pozicija 3

Name ispune glawna
Type CFRHS140X80X6
Source description Rautaruukki Oy / Structural Hollow Sections EN10219 / Ed.2007
ltem material S 355
Fabrication rolied
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Default
Use 2D FEM analysis x
4

A [m7] 2,4030e-03

Ay, z [m?] 8,7330e-04 1,5263e03
1y, z [m'] 5,8700e06 2. 4796e-06
I w [mf], t [m'] 6,8992e-09 5.8360e-06
W, y, z [m?] 8,5200e-05 6.1990e-05
W, v, z [m¥] 1.0709%-04 7.2430e05
dy z [mm] 0 0
¢ YUCS, ZUCS [mm] 40 70
a [deg] 0,00

AL D [m¥m] 4,1900e-01 8.0095e-01
My +, - [Nm] 3.60e+04 3.80e+04
Mgz + - [Nm] 2,57e+04 2,57e+04

Slika 7.1.3. 1. Karakteristike poprecnog presjeka ispuna glavne reSetke

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

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

Extreme 1D: Cross-section

Selection: All

Filter: Cross-section = ispune glavna -
CFRHS140X80X6

Slika 7.1.3.2. Prikaz iskoristivosti ispuna glavne reSetke
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1D internal forces

Values: Mx

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune glavna -
CFRHS140X80X6

1D internal forces

Values: My

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune glavna -

CFRH5140X80X6

1D internal forces

Values: Mz

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune glavna -

CFRH5140X80X6

Slika 7.1.3.3.Moment Mx

Slika 7.1.3.4.Moment My

Slika 7.1.3.5.Moment Mz
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1D internal forces

Values: Wiy

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune glavna -
CFRHS5140X80X6

1D internal forces

Values: Vz

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune glavna -
CFRHS140X80X6

1D internal forces

Values: N

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune glavna -
CFRHS5140X80X6

Ak

Slika 7.1.3.7.Poprecna sila Vz

Slika 7.1.3.8.Uzduzna sila N

44 |



EC-EN 1993 Steel check ULS

Lirear calculetion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = ispune glavna - CFRHS140X80X6

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

[Member B2007 |0,000 / 3,905 m |CFRHS140X80X6 |S 355 |ULS-SetB (auto) ]0,48 -

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*snijeg + 1.35*dodatno
stalno + 0.90*3DWind14 + 1.50*temperatura -

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

The critical check is on position 0,000 m

Internal forces Calculated Unit
Normal force Ned -27,34 kN
Shear force Vyed 10,49 kN
Shear force Vzed 10,78 kN
Torsion Ted -0,60 kNm
Bending moment | Myed4 |-1,89 kNm
Bending moment | Mzeqs |0,00 kNm

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

(] s a t/[Ciass1
[- -1 1\ [] Limit

11 62 6 3,256e+04 |3,256e+04 |1,00 1,00 (10,33 [22,78 (27,66 |30,92
3 |1 122 |6 3,066e+04 |-7,905e+03 |-0,26 0,80 |20,33 |30,40 [36,49 |54,86 |1
5 |1 62 6 -9,801e+03_|-9,801e+03

7% 122 |6 7,905e+03 | 3,066e+04 |-0,26 0,80 |20,33 30,40 [36,49 |54,86 |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)

Cross-section area A 2,4030e-03 |m?
Compression resistance |N¢rd 853,07 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)

Plastic section modulus | Wpi,y 1,0709e-04 |m3
Plastic bending moment | Mplyrd | 38,02 kNm
Unity check 0,05 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20

Shear area Ay 8,7382e-04 |m?
Plastic shear resistance for Vy |Vpiyrd | 179,10 kN
Unity check 0,00 -
Shear check for V;
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
| Shear correction factor n 1,20

Shear area Av 1,5292e-03 |m?
Plastic shezr resistance for V2 |Vplzrd 313,42 kN
Unity check 0,00 -]

Torsion check
According to EN 1993-i-1 article 6.2.7 and formuia (6.23)
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Index of fibre Fibre |1

Total torsional moment | Ted 5,0 MPa

| Elastic shear resistance |Trd_ |205,0 |MPa_|
Jnity check 0,02 |-

Note: The unity check for torsicn 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)

Design plastic moment resistance |Mn,y,rd | 38,02 |kNm
reduced due to Neg
Unity check 0,05 |-

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

o1

[kN/m?]

02
[kN/m?]

Class 1

Class 2

Class 3 Class

1, J1 62 6 3,256e+04 |3,256e+04 |1,00 1,00 !
3 |I 122 |6 3,066e+04 |-7,905e+03 |-0,26 0,80 [20,33 [30,40 [36,49 |54,86
5 |1 62 6 -9,801e+03_|-9,801e+03

7 |1 122 |6 7,905e+03 |3,066e+04 |-0,26 0,80 |20,33 [30,40 |3649 |54,86

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)

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,Z'.

Sway type sway non-sway
System length L 3,905 13,905 [
Buckling factor k 3,51 1,60
| Buckling length ler 13,705 |3,905 m
Critical Euler load "Nt 65,88 [337,02 kN
Slenderness A 274,96 [121,57
Relative slenderness Arel 3,60 1,59

Limit slenderness Arelo 10,20 0,20

Buckling curve a a

Imperfection a 0,21 0,21
Reduction factor X 0,07 0,34

Buckling resistance Nbrd 62,18 287,08 kN

e al B ng ve ation

Cross-section area |A 2,4030e-03 |m?

Buckling resistance [Nprd | 62,18 kN

Unity check 0,44 -

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)

K Paladimnmeic

Interaction method

alternative method 1

Cross-section area A 2,4030e-03 m?
Plastic section modulus Wiy [1,0709e-04 m3
Plastic section modulus Wpiz |7,2430e-05 m3
Design compression force Ned 27,34 kN
Design bending moment Myed |-1,89 kNm
(maximum)

Design bending moment Mzed 0,48 kNm
(maximum)

Characteristic compression Nrx | | 853,07 kN
resistaice |

Characteristic moment resistance | Myrk | 38,02 | kNm
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cenaing ana 4 d DIMPIc On NeC Palaincic

Characteristic moment resistance | M.k | 25,71 kNm
|Reductionfactor |y 007 | |
Reduction factor Yz 0,34

Reduction factor x| 11,60

Interaction factor kw | 10,56 |
Interaction factor kyz 0,68

Interaction factor Kzy 0,59

Interaction factor kz 1,16

Maximum moment Myd is derived from beam B2007 position 0,000 m.
Maximum moment M.eq is derived from beam B2007 position 1,953 m.

Interaction method 1 param

Critical Euler load Nery 65,88 kN
Critical Euler load Nerz 337,02 kN
Elastic critical load Ner,1 134366,32 kN
Plastic section modulus Woly 1,0709e-04 m3
Elastic section modulus Wel,y 8,5290e-05 m3
Plastic section modulus Wpl,z 7,2430e-05 m3
Elastic section modulus Wel,z 6,1990e-05 m3
Second moment of area Iy 5,9700e-06 m*
Second moment of area I; 2,4796e-06 m*
Torsional constant It 5,8380e-06 m#
Method for equivalent moment Table A.2 Line 1 (Linear)

factor Cmy,0

Ratio of end moments Wy -0,61

Equivalent moment factor Cmy,0 0,52

Method for equivalent moment Table A.2 Line 4 (Line load)
factor Cmz,0

Equivalent moment factor Cmz,0 1,00

Factor My 0,60

Factor Mz 0,94

Factor gy 1,94

Factor awr 0,02

Critical moment for uniform M0 399,03 kNm
bending

| Relative slenderness Arel0 0,31

Limit relative slenderness Arel,cim | 0,31

Zquivalent moment: fac:or Cmy 0,52

| Equivalent moment facor Cmz 1,00

| Equivaient moment factor Crnit 1,00

[Eacbor / \ ]\ __ | by, (800 J[ [ [ |\ —
Factor ar 0,00

Factor dir 0,00

Factor e 0,00

Factor Wy 1,26

Factor Wz 1,17

Factor npl 0,03

Maximum relative slenderness | Arel,max | 3,60

Factor Cy 0,97

Factor Ciz 0,56

Factor Cy 0,89

Factor Cz 0,89

Unity check (6.61) = 0,44 + 0,03 + 0,01 = 0,48 -
Unity check (6.62) = 0,10 + 0,03 + 0,02 = 0,15 -

The member satisfies the stability

check.
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7.2. Bo¢na resSetka

7.2.1. Gornji pojas bo¢ne resetke — Pozicija 4

Name ap bocna
Type CFRHS200X100X10
Source description Rautaruukki Oy / Structural Hollow Sections EN10219 / Ed.2007
Item material S 355
Fabrication rolled
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Default
Use 2D FEM analysis ¥
z

A [m7] 5,2570e-03

Ay, z [m’] 1.7901e-03 3.9002e-03
ly, z [mf] 2,4444e-05 8,1774e06
| w [mf], t [m'] 5,0000e-08 2.1541e05
Wa y, z [m?] 2, 4444e-04 1,6353¢-04
Wy y, z [m¥] 3,1808e-04 1,9525e-04
dy z [mm] 0 0
c YUCS, ZUCS [mm] 50 100
a [deg] 0,00

AL, D [m*m] 5, 5700e-01 1,0510e+00
M, +, - [Nm] 1,13e+05 1,13e+05
Mz + - [Nm] 6.92e+04 6.92e+04

Slika 7.2.1.1. Karakteristike poprecnog presjeka gornjeg pojasa bocne resetke

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = gp bocna -
CFRHS200X100X10

Slika 7.2.1.2. Prikaz iskoristivosti gornjeg pojasa bocne reSetke
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1D internal forces

Values: Mx

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = gp bocna -
CFRHS200X100X10

1D internal forces

Values: My

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = gp bocna -
CFRHS200X100X10

1D internal forces

Values: Mz

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = gp bocna -
CFRHS200X100X10

3,64 kb

\
\

& kNm

-2.0

A"

Slika 7.2.1.3.Moment Mx

\—ll.Zlkr\rr'

20,92 kNm

Slika 7.2.1.4.Moment My

&2
‘6‘?
)
Ny

\
\

Slika 7.2.1.5.Moment Mz
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1D internal forces

Values: Vy

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = gp bocna -
CFRH5200X100X10

ol

Slika 7.2.1.6.Poprecna sila Vy

1D internal forces

Values: Vz

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = gp bocna -
CFRH5200X100X10

\15,24 kN

Slika 7.2.1.7.Poprecna sila Vz

1D internal forces

Values: N

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = gp bocna -
CFRHS200X100X10

5,21 kN \59_(25 kN

~

Slika 7.2.1.8.Uzduzna sila N
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EC-EN 1993 Steel check ULS

Liriear calculetion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = gp bocna - CFRHS200X100X10

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

[Member B109 [0,000/ 1,500 m |CFRHS200X100X10 [S355 |ULS-SetB (auto) [0,84 - |

Combination key

ULS-Set B (auto) / 1.35*LC1 + 1.50*korisno + 1.50*snijeg
+ 1.35*dodatno stalno + 0.90*3DWind15 +
1.50*temperatura +

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

The critical check is on position 0,000 m

Internal forces Calculated Unit

Normal force NEd -633,11 kN
Shear force Vyed [-0,49 kN
Shear force Vzed |-7,96 kN
Torsion Ted -1,10 kNm
Bending moment | Myed |5,43 kNm
Bending moment |Mzed | 0,66 kNm

Classificaticon for cross-section design
Classificaticn according to EN 1993-1-1 article 5.5.2
Classification of Internal and Qutstand parts according 7o EN 1993-1-1Table 5.2 Sheet 1 & 2

d pe/ |c m -.. w l Ko ?-] .

1 1 70 10 9,654e+04 |1,022e+05 |0,94 1,00 [7,00 22,78 [27,66 |31,52 |1
3 |1 70|10 1,052e+05 |1,430e+05 |0,74 1,00 [17,00 |22,78  |27,66 _ |34,04 |1
5 |1 70 10 1,444e+05 |1,388e+05 0,96 1,00 [7,00 [22,78 (27,66 |31,3% |1
7 |1 170 |10 1,358e+05 |9,796e+04 0,72 1,00 [17,00 |22,78  |27,66  [34,22 |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)

Cross-section area A 5,2570e-03 |m2
Compression resistance |Ncrd | 1866,24 kN
Unity check 0,34 -

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

Plastic section modulus | Wpl,y 3,1808e-04 |[m3
Plastic bending moment | Mpiyrd |112,92 kNm
Unity check 0,05 -

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

Plastic section modulus | Wpi2 1,9525e-04 |m3

Plastic bending moment | Mpizrd | 69,31 kNm

Unity check 0,01 -

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

| Shear correction factor n 1,20

Shear area Av 1,7523e-03 |m?
Plastic shezr resistance for Vy | Vpiyrd | 359,16 kN |
Unity check 0,00 -

Sheai check for V2
According to EN 1993-i-1 article 6.2.6 and formuia (6.17)
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Shear correction factor n 1,20

Shear area Av 3,5047e-03 |m?

| Plastic shear resistance for V2 |Vpizrd 718,31  |kN_|
Jnity check 0,01 -

Torsion check
Accoiding to EN 1993-1-1 article 6.2.7 and formula (6.23)
Index of fibre Fibre |1
Total torsional moment | Ted 32 MPa
Elastic shear resistance |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)

Design plastic moment resistance |Mnyrd |99,48 |kNm
reduced due to Neg
Exponent of bending ratio y a 1,91
Design plastic moment resistance |Mnzrd | 52,02 |kNm
reduced due to Ned
Exponent of bending ratio z B 1,91

Unity check (6.41) = 0,00 + 0,00 = 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: 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) a c/t Class1 Class2 Class3 Class

[kN/m2] [1 []  Lmit  Limit O

N =\ Ve |
11 76 10 9,654e+04 |1,022e+05 10,94 1,00 7,00 122,78 127,66 |31,52 | |1
31 170 10 1,052e+05 |1,4306+05 |0,74 1,00 [17,00 [22,78  |27,66 [34,04 |1
E—11 70 10| 1,444e+05 |1,385e+05 |0,96 | 1,00 7,00/ |22,78 127,66 |31,3% |1
71 176- |10 |1,358e+05 |9,796e+0% 10,72 | 1,00 [17,00 [22.78—|27.66 134,22 |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 1,500 6,000 m
Buckling factor k 1,40 0,69

Buckling length ler 2,104 4,119 m
Critical Euler load Ner 11443,31 | 999,00 kN
Slenderness A 30,86 104,44
Relative slenderness Arel 0,40 1,37

Limit slenderness Arelo 10,20 0,20

Buckling curve a a

Imperfection a 0,21 0,21
Reduction factor X 0,95 0,43

Buckling resistance Nbrd |1776,23 | 810,91 kN
Cross-section area |A 5,2570e-03 |m?

Buckling resistance | Nprd | 810,91 kN

Unity check 0,78 -

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

Nete: Thie cross-section concerns an RHS section with 'h / b < 10 / A,z
This section s 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),(6.52)
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ending and a d ompre on ned paramete
Interaction method alternative method 1
| Cross-section area A |52570e-03 __ _ |m’ |
Plastic section moculus Woply |3,1808e-04 m3
Piastic secticn modvlus Wplz |1,5525e-04 m?
Design comgression forze Ned | 633,11 kN |
Design bending momient Myed |-5,61 kNm
(maximum)
Design bending moment Mzed (2,74 kNm
(maximum)
Characteristic compression Nrk 1866,24 kN
resistance
Characteristic moment resistance | Myrk 112,92 kNm
Characteristic moment resistance | Mzrk  |69,31 kNm
Reduction factor Xy 0,95
Reduction factor Xz 0,43
Reduction factor XLT 1,00
Interaction factor kyy 1,22
Interaction factor kyz 0,94
Interaction factor Kzy 0,59
Interaction factor kz 0,73

Maximum moment My,ed is derived from beam B109 position 1,500 m.
Maximum moment M ed is derived from beam B5182 position 1,500 m.

Interaction method 1 param

Critical Euler load Nery 11443,31 kN
Critical Euler load Nerz 999,00 kN
Elastic critical load [\ 280847,90 kN
Plastic section modulus Woly 3,1808e-04 m?
Elastic section modulus Wely 2,4444e-04 m3
Plastic section modulus Wpl,z 1,9525e-04 m3
Elastic section modulus Wel,z 1,6355e-04 m?
Second moment of area Iy 2,4444e-05 m#
Second moment of area Iz 8,1774e-06 m?4
Torsional constant It 2,1541e-05 m4
Method for equivalent moment Table A.2 Line 2 (General)

| factor Cmy,0

Design bending moment My,Ed -5,61 kNm
‘maximum)

| Maximum relative deflection [ 0,0 mm
| Equivaient moment factor Crmy,) 0,96

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

factor Cmz,0

Design bending moment Mz Ed 2,74 kNm
(maximum)

Maximum relative deflection Oy 17 mm
Equivalent moment factor Cmz0 0,55

Factor ™ 1,00

Factor Yz 0,51

Factor gy 0,19

Factor awT 0,12

Critical moment for uniform M0 905,80 kNm
bending

Relative slenderness Arel,0 0,35

Limit relative slenderness Arel,ojim | 0,18

Equivalent moment factor Crmy 0,96

Equivalent moment factor Cmz 0,55

Equivalent moment factor CmLt 1,00

Factor bir 0,00

Factor T 0,00

Factor dir 0,00

Factor et 0,00

Factor Wy 1,30

Factor Wz 1,19

Factor Npl 0,34

Maximum relative slenderness | Arelmax | 1,37

Factor Cyy 0,83

Factor Cyz 0,92

Factor Cy 0,55

Factor Cz 1,05

Unity check (6.61) = 0,36 + 0,06 + 0,04 = 0,45 -
Unity check (6.62) = 0,78 + 0,03 + 0,03 = 0,84 -

The member satisfies the stability check.
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7.2.2. Donji pojas bo¢ne resetke — Pozicija 5

Name dp bocna
Type CFRHS200X100X12.5
Source description Rautaruukki Ovj / Structural Hollow Sections EN10219 7 Ed. 2007
ltem material S 385
Fabrication rolled
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Default
Use 20 FEM analysis x
z

A [m?] 6,2040e03

Ay, z [m?] 2,0640e-03 4,1280e-03
1y z [mY 2,6589e-05 8,9215e-06
I w [mf], t [m'] 6,2500e-08 2,4738e05
Wy y, z [m?] 2,658% 04 1,7643e-04
W, v, z [m?] 3,5913e-04 2,2078e-04
d y, z [mm] 0 0
¢ YUCS, ZUCS [mm] a0 100
a [deg] 0,00

AL, D [m*m] 5,3600e-01 9,9220e-01
My + - [Nm] 1,27e+05 1,27e+3
Mg + - [Nm] 7.82e+04 7.62e+04

Slika 7.2.2.1. Karakteristike poprecnog presjeka donjeg pojasa bocne resetke

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = dp bocna -
CFRHS200X100X12.5

Slika 7.2.2.1. Prikaz iskoristivosti donjeg pojasa bocne resetke
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1D internal forces

Values: Mx

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = dp bocna -
CFRHS200X100X12.5

1D internal forces

Values: My

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = dp bocna -
CFRHS200X100X12.5

1D internal forces

Values: Mz

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = dp bocna -
CFRHS5200X100X12.5

Slika 7.2.2.5.Moment Mz
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1D internal forces

Values: Vy

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = dp bocna -
CFRH5200X100X12.5

1D internal forces

Values: Vz

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = dp bocna -
CFRHS200X100X%12.5

1D internal forces

Values: N

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = dp bocna -
CFRHS5200X100X12.5

Slika 7.2.2.7.Poprecna sila Vz

k 1349 52 kN \

B

861

5

Slika 7.2.2.8.Uzduzna sila N

\
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EC-EN 1993 Steel check ULS

Liriear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = dp bocna - CFRHS200X100X12.5

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

[Member B5353 0,000/ 1,500 m | CFRHS200X100X12.5 |S 355 |ULS-SetB (auto) [0,78 - |

Combination key

ULS-Set B (auto) / 1.35*LC1 + 1.50*korisno + 1.50*snijeg
+ 1.35*dodatno stalno + 0.90*3DWind13 +
1.50*temperatura +

Partial safety factors

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

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

The critical check is on position 0,000 m

Internal forces Calculated Unit

Normal force NEd -796,81 kN
Shear force Vyed [-2,81 kN
Shear force Vzed 11,14 kN
Torsion Ted -2,40 kNm
Bending moment  |Myed |-7,19 kNm
Bending moment |Mzed |0,16 kNm

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

ka

11 63 13 1,533e+05 | 1,544e+05 | 0,99 1,00 |500 [22,78 [27,66  |31,00 |1
3 |1 162 |13 1,513e+05 |1,073e+05 |0,71 1,00 [13,00 22,78 |27,66  [34,39 |1
5 |1 63 13 1,037e+05 |1,026e+05 |0,99 1,00 [500 [22,78 [27,66 [31,03 |1
7 |1 162 |13 1,057e+05 | 1,497e+05 | 0,71 1,00 [13,00 22,78 |27,66  |3443 |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)

Cross-section area A 6,2040e-03 |m?
Compression resistance |Ncrd | 2202,42 kN
Unity check 0,36 -

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

Plastic section modulus | Wpi,y 3,5913e-04 |m3
Plastic bending moment | Mplyrd | 127,49 kNm
Unity check 0,06 -

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

Plastic section modulus | Wpiz 2,2078e-04 |m3

Plastic bending moment | Mpizrd | 78,38 kNm

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

| Shear correction factor n 1,20

Shear area Av 2,0680e-03 |m?
Plastic shear resistance for Vy |Vplyrd [423,86 kN |
Unity check 0,01 -

Sheai check for V2
According to EN 1993-1i-1 article 6.2.6 and formuia (6.17)
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Shear correction factor n 1,20

Shear area Av 4,1360e-03 |m?

[ Plasfic shear resistance for V: [Vpizes |847,71 _ [kN_|
Jnity check 0,01 -

Torsion check
According to EN 1593-1-1 article 6.2.7 and formula (6.23)
Index of fibre Fibre |1
Total torsional moment | Ted 5,8 MPa

Elastic shear resistance | Trd 205,0 |MPa
Unity check 0,03 |-

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)

Design plastic moment resistance |Mn,y,rd | 108,49 |kNm
reduced due to Neg
Exponent of bending ratio y a 1,95
Design plastic moment resistance |Mnzrd |55,40 |kNm
reduced due to Ned
Exponent of bending ratio z B 1,95

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: 1,500 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

| | e — P N e S AT
11 63 13 1,132e+05 |8,169e+04 10,72 1,00 |500 122,78 127,66 [3422 |1
3[ 162 |13 7,053e+04 |1,333¢+05 |0,60 1,00 (13,00 [22,78 27,66 3595 |1
5 11 63 i3 | 1,435e+05 | 1,753e+05 |0,82 | 1,00 |500 22,78 27,66 | |32,97, |1
7 1 162 |13~ |1,775e+05 |1,2376+05 [0,70 | 1,00 [13,00 22,78 127,66 13455 |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 1,500 3,000 m
Buckling factor k 4,07 0,52

Buckling length lor 6,101 1,557 m
Critical Euler load Ner 1480,67 |7627,83 kN
Slenderness A 93,19 41,06

Relative slenderness Arel 1,22 0,54

Limit slenderness Aelo |0,20 0,20

Buckling curve a a

Imperfection a 0,21 0,21

Reduction factor X 0,52 0,91

Buckling resistance NbRrd |1140,30 |2009,19 kN
Cross-section area |[A 6,2040e-03 |m?

Buckling resistance | Nbrd | 1140,30 kN

Unity check 0,70 -

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

Nete: Tiie cross-section concerns an RHS section with 'h / b < 10 / A7
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)
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5 a g and a d ompre on nec paramete
Interaction method alternative method 1

| Cross-secton area A ]6,2040e-03 _ |m’ |
Plastic secton moctlus Woly | 3,5913¢-04 m3
Piastic secticn modtlus Wpl,z |2,2078e-04 m?

| Design compression force Ned 796,81 kKN |
Design bending momient Myed |8,79 kNm
(maximum)

Design bending moment Mzed |-4,50 kNm
(maximum)

Characteristic compression Nrk  |2202,42 kN
resistance

Characteristic moment resistance |Myrk |127,49 kNm
Characteristic moment resistance | Mzgzx | 78,38 kNm
Reduction factor Xy 0,52

Reduction factor Xz 0,91

Reduction factor XLT 1,00

Interaction factor Kyy 0,74

Interaction factor kyz 0,57

Interaction factor Kzy 0,76

Interaction factor kz 1,09

Maximum moment Myd is derived from beam B5353 position 1,500 m.
Maximum moment Med is derived from beam B5353 position 1,500 m.

Interaction method 1 param

Critical Euler load Nery 1480,67 kN
Critical Euler load Ner,z 7627,83 kN
Elastic critical load Ner,1 351589,01 kN
Plastic section modulus Wholy 3,5913e-04 m3
Elastic section modulus Wely 2,6589%e-04 m3
Plastic section modulus Wpl,z 2,2078e-04 m3
Elastic section modulus Wel,z 1,7843e-04 m3
Second moment of area Iy 2,6589%-05 m?4
Second moment of area I 8,9215e-06 m?
Torsional constant It 2,4738e-05 m*
Method for equivalent moment Table A.2 Line 2 (General)

| factor Cmy,0

Desian bending moment My,ed 8,79 kNm
‘maximuni)

| Maximum relative deflection G, 01 mm
| Equivaient moment factor Cmy,d 0,59

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

factor Cmz,0

Design bending moment Mz ed 4,50 kNm
(maximum)

Maximum relative deflection Oy -0,3 mm
Equivalent moment factor Cmz,0 0,91

Factor ™ 0,64

Factor Yz 0,99

Factor £y 0,26

Factor awT 0,07

Critical moment for uniform M0 2033,37 kNm
bending

Relative slenderness Arel,0 0,25

Limit relative slenderness Arel,0im | 0,28

Equivalent moment factor Crmy 0,59

Equivalent moment factor Cmz 0,91

Equivalent moment factor CmLt 1,00

Factor bir 0,00

Factor QT 0,00

Factor dir 0,00

Factor eLr 0,02

Factor Wy 1,35

Factor Wz 1,24

Factor Npl 0,36

Maximum relative slenderness | Are,max | 1,22

Factor Cy 1,11

Factor Cyz 0,66

Factor Cy 1,05

Factor Ca 0,92

Unity check (6.61) = 0,70 + 0,05 + 0,03 = 0,78 -
Unity check (6.62) = 0,40 + 0,05 + 0,06 = 0,51 -

The member satisfies the stability check.
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7.2.3. Ispune bocne resetke — Pozicija 6

Name ispune bocna
Type CFRHS100X60X6
Source description Rautaruukki Oyj / Structural Hollow Sections EN10219 / Ed.2007
ltem material S 355
Fabrication rolled
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Defauft
Use 2D FEM analysis x
z

A [m7 1,6830e03

Ay, z [m?] 6,3059e-04 1,0510e-03
ly, z [mY 2,05330e06 9.1200e07
| w [mf], t [m'] 1,4400e-09 2,1644e-06
W, y, z [m] 4,1060e-05 3,0400e05
Wy y, z [mf] 5,2540e-05 3.6640e-05
dy z [mm] 0 0
c YUCS, ZUCS [mm] 30 50
a [deg] 0,00

A L, D [m*m] 2,9900e-01 5.6095e-01
M, +, - [Nm] 1,86e+04 1,86e+04
My + - [Nm] 1,30e+04 1,30e+04

Slika 7.2.3.1. Karakteristike poprecnog presjeka ispuna bocne reSetke

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = ispune bocna - “,rf‘
CFRHS5100X60X6 f
#

Slika 7.2.3.2. Prikaz iskoristivosti ispuna bocne resetke
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1D internal forces

Values: Mx

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune bocna -
CFRH5100X60X6

1D internal forces

Values: My

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune bocna -
CFRHS100X60X6

1D internal forces

Values: Mz

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune bocna -
CFRHS100X60X6

Slika 7.2.3.3.Moment Mx

/

Q

- o

Slika 7.2.3.4.Moment My

»4?‘1. +¢’b

\

Slika 7.2.3.5.Moment Mz
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1D internal forces

Values: Vy

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune bocna -
CFRHS100X60X6

1D internal forces

Values: Vz

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune bocna -
CFRH5100X60X6

1D internal forces

Values: N

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = ispune bocna -
CFRHS100X60X6

Slika 7.2.3.6.Poprecna sila Vy

Slika 7.2.3.7.Poprecna sila Vz

5

Slika 7.2.3.8.Uzduzna sila N
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EC-EN 1993 Steel check ULS

Liriear calculetion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = ispune bocna - CFRHS100X60X6

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

[Member B78 [0,000 / 1,700 m |CFRHS100X60X6 [S 355 [ULS-Set B (auto) [0,36 - |

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*korisno + 1.35*dodatno
stalno + 1.50*3DWind2 + 0.90*temperatura -

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 1355,0 |MPa
Ultimate strength |fu [490,0 |MPa
Fabrication Rolled

The critical check is on position 0,000 m

Internal forces Calculated Unit
Normal force Ned -182,51 kN
Shear force Vyed 10,37 kN
Shear force Vzed 0,00 kN
Torsion Ted 0,03 kNm
Bending moment [Myed |0,00 kNm
Bending moment | Mzed |-0,21 kNm

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

| -

[
11 42 6 1,132e+05 |1,037e+05 |0,92 1,00 |7,00 27,66 31,85 |1
3 |1 82 6 1,023e+05 |1,023e+05 | 1,00 1,00 [13,67 [22,78  |27,66  [30,92 |1
5 |1 2 6 1,037e+05 |1,132e+05 |0,92 1,00 7,00 [22,78 |27,66  |31,85 |1
7T 82 6 1,146e+05 |1,146e+05 | 1,00 1,00 [13,67 |22,78 27,66 [30,92 |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)

Cross-section area A 1,6830e-03 |m?
Compression resistance |Ncrd | 597,47 kN
Unity check 0,31 -

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

Plastic section modulus | Wpi,z 3,6640e-05 |m3
Plastic bending moment | Mpizrd | 13,01 kNm
Unity check 0,02 -
Shear check for Vy

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20

Shear area Av 6,3112e-04 |m?
Plastic shear resistance for Vy |Vpiyrd | 129,35 kN
Unity check 0,00 -

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

| Index of fibre Fibre |1
Total torsional moment | Ted 0,4 MPa
Zlastic shear resistance | Trd 205,0 |MPa
Unity check 0,00 |[[{

Note: The unity check for torsion is lower than the iimit value of 0,05. Therefore torsicn is considered as
insignificant and is ignored in the combined checks.
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Combined bending, axial force and shear force check
According to EN 1993-1-1 article 6.2.9.1 and formula (6.31)

Design piastic moment resistance  |Mnzkd 10,55 [kNm
reduced due to Ned
Unity checic 0,02

Nete: Sirice the shear forces are less than haif the plastic shear resictances their effect on tive moment
resistances is neglected.

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 1,700 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 o1 02 g ke a c/t Class2 Class3 Class
[mm] [mm] [kN/m2] [kN/m?2] [-1 [-]1 [-] Limit Limit
[-] [-]
i |1 42 6 1,004e+05 |1,162e+05 | 0,86 1,00 |7,00 22,78 27,66 32,45 1
e Wl 82 6 1,184e+05 |1,184e+05 |1,00 1,00 |13,67 (22,78 27,66 30,92 1
5 |1 42 6 1,162e+05 |1,004e+05 |0,86 1,00 |7,00 22,78 27,66 32,45 1
7z T 82 6 9,810e+04 |9,810e+04 |1,00 1,00 |13,67 |22,78 27,66 30,92 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 1,700 1,700 m
Buckling factor k 1,00 0,59

Buckling length ler 1,700 1,011 m
Critical Euler load Ner 1472,35 [1850,90 [kN
Slenderness A 48,67 43,41
| Relative slenderness Arel 0,64 0,57

Limit slenderness Arelo 10,20 0,20

3uckling curve a a
| Imperfection a 0,21 0,21
Reduction factor X 0,88 0,90
| Buckling resistance "Nord |523,02 538,72  [kN

= al B ng = ation

Cross-section area |A 1,6830e-03 |m?

Buckling resistance |Nbrd | 523,02 kN

Unity check 0,35 -

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

Bending and axia ompre oNn chex paramete

Interaction method alternative method 1
Cross-section area A 1,6830e-03 m?
Plastic section modulus Wplz |3,6640e-05 m3
Design compression force Ned 182,51 kN
Design bending moment Myed |0,00 kNm
(maximum)

Design bending moment Mzed (0,34 kNm
(maximum)

Characteristic compression Nre (597,47 kN
resistance

Characteristic moment resistance | Mzrx 13,01 kNm
Reduction factor Xy 0,88

Reduction factor Xz 0,90

Reduction factor XLt 1,00

Interaction factor kyz 0,59

Interaction factor kz 0,98

Maximum moment My,d is derived from beam B78 position 0,000 m.
Maximum moment Mged is derived from bzam B78 position 1,700 m.
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Interaction method 1 param

Critical Euler load Nery 1472,35 kN
| Critical Euler load _ — [Nz [1850,90 O k
clastic critical load Ner T 99816,17 kN
Piastic secticn modulus Wpl,v 5,2540e-05 m3
| Elastic_secticn modulus Wel,y 4,1060e-05 m3
Plastic section mocuius Whiz 3,6640e-05 m3
Elastic section modulus Wel,z 3,0400e-05 m3
Second moment of area Iy 2,0530e-06 m4
Second moment of area I; 9,1200e-07 m4
Torsional constant It 2,1644e-06 m4
Method for equivalent moment Table A.2 Line 2 (General)
factor Cmz,0

Design bending moment Mzea  |0,34 kNm
(maximum)

Maximum relative deflection Oy -0,2 mm
Equivalent moment factor Cmzo  |0,94

Factor Ly 0,98

Factor Yz 0,99

Factor awr 0,00

Critical moment for uniform Ma0 339,14 kNm
bending

Relative slenderness Arel,0 0,23

Equivalent moment factor Crmz 0,94

Factor Cur 0,00

Factor e 0,00

Factor Wy 1,28

Factor Wz 1,21

Factor Npl 0,31

Maximum relative slenderness | Arel,max | 0,64

Factor Cyz 1,00

Factor Ca 1,05

Unity check (6.61) = 0,35 + 0,00 + 0,02 = 0,36 -
Unity check (6.62) = 0,34 + 0,00 + 0,03 = 0,36 -

The member satisfies the stability check.
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7.3. Krovne podroZnice — Pozicija 7

Name podroznice
Type HEB240
Source description Profil Arbed [/ Structural shapes [/ Ediion Octobre 1995
ltem material S 335
Fabrication rolled
Flexural buckling y-y b
Flexural buckling z-z C
Lateral torsional buckling Default
Use 2D FEM analysis x
A [mi 1.0600e-02

Ay, z [m?] 7.8218e-03 2,5536e-03
Iy, z [mf] 1,1260e-04 3,9230e-05
| w [mf], t [m'] 4.8692e-07 1.0270e-06
W, y, z [m?] 9,3830e-04 3,2690e-04
Wy v, z [m?] 1.0530e-03 4.9540e-04
dy z [mm] 0 0
¢ YUCS, ZUCS [mm] 120 120
a [deq] 0,00

AL, D [m¥m] 1,3800e+00 1,3838e+00
M,, + - [Nm] 3, 74e+05 3, 74e+05
Mgz +, - [Nm| 1, 77e+05 1, 77e+05

Slika 7.3.1. Karakteristike poprecnog presjeka krovne podrozZnice

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = podroznice -

HEB240

Slika 7.3.2. Prikaz iskoristivosti krovne podroznice
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Slika 7.3.3.Moment Mx
Slika 7.3.4.Moment My
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Slika 7.3.6.Poprecna sila Vy
Slika 7.3.7.Poprecna sila Vz
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EC-EN 1993 Steel check ULS

Liriear calculetion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = podroznice - HEB240

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

[Member B2622 | 6,000 / 6,000 m |HEB240 |S 355 |ULS-Set B (auto) [0,98 - |

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*snijeg + 1.35*dodatno
stalno + 0.90*3DWind10 + 1.50*temperatura +

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

The critical check is on position 6,000 m

Internal forces Calculated Unit

Normal force Ned -921,71 kN
Shear force Vyed (0,55 kN
Shear force Vzed  |-36,45 kN
Torsion Ted -0,02 kNm
Bending moment | Myed |-162,80 kNm
Bending moment | Mzeq 1,82 kNm

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

d pe O O 0 0 & Cla SS

1 S0 |94 17 2,469e+05 |2,426e+05 |0,98 0,44 [1,00 |5,53 |7,32 8,14 11,30 |1
3 (S0 |9 17 2,494e+05 |2,537e+05 |0,98 0,43 [1,00 |5,53 |7,32 8,14 11,2 |1
4 |1 164 |10 2,055e+05 |-3,159e+04 |-0,15 1,00 |16,40 22,78 27,66 _ |51,56 |1
5 S0 |94 17 7,303e+04_|-6,867e+04

7 [s0 |94 17 7,545e+04_|-7,981e+04

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)

Cross-section area A 1,0600e-02 |m?
Compression resistance |Ncrd | 3763,00 kN
Unity check 0,24 -

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

Plastic section modulus | Wpl,y 1,0530e-03 [m3
Plastic bending moment | Mpiyrd |373,81 kNm
Unity check 0,44 -

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

Plastic section modulus | Wpi,z 4,9840e-04 |m3

Plastic bending moment |Mpizrd | 176,93 kNm
Unity check 0,01 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
| Shear correction factor n 1,20
Shear area Av 8,4700e-03 |m?
Plastic sheer resistance for Vy |[Vplyrd |1736,01 kN |
Unity check 0,00 -

Sheai check for V2
According to EN 1993-i-1 article 6.2.6 and formuia (6.17)
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Shear correction factor n 1,20

Shear area Av 3,3240e-03 |m?

| Plastic shear resistance for V2 |Vplzri 681,28 |kN_|
Unity check 0,05 L

Torsion check
Accoiding to EN 1593-1-1 article 6.2.7 and formula (6.23)
Index of fibre Fibre |2
Total torsional moment | Ted 0,3 MPa

Elastic shear resistance | 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)

Design plastic moment resistance |Mnyrd | 318,96 |kNm
reduced due to Neg
Exponent of bending ratio y a 2,00
Design plastic moment resistance |Mnzrd | 176,87 |kNm
reduced due to Ned
Exponent of bending ratio z B 1,22

Unity check (6.41) = 0,26 + 0,00 = 0,26 -

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: 6,000 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 o2 vy Class1 Class2 Class3 Class
mm] [mm] [kN/ [kN/m?2] [-1 Limit Limit Limit_|
gt R TN —L !

1 |se 94 17 12,46%e+05 |Z2,426e+05 0,98, |8,44 |1,00 |5,53 / |7,32 8.14 11,30 1 |
3 S0 94 17 [2,494e+05 [2,537e+05 0,98 [0,43 [1,60 [553 [7,32 8,14 11,22 1 |
4 I 164 i0 12,055e+05 [-3,159e+04 [-0.1% 1,00 (16,40 |22,78 27,66 51,56 1| !
5156 54 17 -7,303e+04 |-6,867e+04

7 SO 94 17 -7,545e+04 |-7,981e+04

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 6,000 6,000 m
Buckling factor k 1,00 1,00

Buckling length ler 6,000 6,000 m
Critical Euler load Ner 6482,69 |2258,58 |kN
Slenderness A 58,22 98,63

Relative slenderness Arel 0,76 1,29

Limit slenderness Arelo 0,20 0,20

Buckling curve b C

Imperfection a 0,34 0,49
Reduction factor X 0,75 0,39

Buckling resistance Nbrd [2813,41 |1477,87 kN
Cross-section area  |A 1,0600e-02 |m?

Buckling resistance | Npgrd | 1477,87 kN

Unity check 0,62 -

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.

Laterai Torsicnal Buckling check
According to EN '1993-1-1 article 6.3.2.1 8 6.3.2.3 and formula (6.54)
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LTB parameters

Method for LTB curve Alternative case

| Plastic secticn modulus _|Wply  |1,0530e-03__ _ |m? |
clastic critical moment | | Mo 1039,73 IKNm
Relative sienderness Arel,lT 10,60

| Limit slenderness ArellT,0 10,40

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

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

LTB length .t [6,000 m
Influence of load position no influence
Correction factor k [1,00

Correction factor kw |1,00

LTB moment factor Ci (2,08

LTB moment factor C; 10,03

LTB moment factor Cz |1,00

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

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

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

cnaing ana 4 d DIMPIc DI NC pald CLC
Interaction method alternative method 1
Cross-section area A 1,0600e-02 m?2
Plastic section modulus Woly 1,0530e-03 m3
Plastic section modulus Wiz |4,9840e-04 m3
Design compression force Ned 921,71 kN
Design bending moment Myeds |-162,80 kNm
(maximum)
Design bending moment Mzed 1,82 kNm
(maximum)
Characteristic compression Nrk 3763,00 kN
resistance
| Characteristic moment resistance | My,rk 373,81 KNm
Characteristic moment resistance | Mzrk 176,93 kiNm
Reduction factor Xy 0,75
Rediiction factor Xz 0,22
Modiified reduciion facior XiTmod [1,00
Interaction factor Kyy 149
Interaction factor kyz 0,53
Interaction factor Kzy 0,77
Interaction factor Kz 0,47

Maximum moment Mykd is derived from beam B2622 position 6,000 m.
Maximum moment M;q is derived from beam B2622 position 6,000 m.

Interaction method 1 parameters

Critical Euler load Nery 6482,69 kN
Critical Euler load Nerz 2258,58 kN
Elastic critical load Ner,m 7748,40 kN
Plastic section modulus Wol,y 1,0530e-03 m3
Elastic section modulus Wel,y 9,3830e-04 m3
Plastic section modulus Whl,z 4,9840e-04 m3
Elastic section modulus Wel,z 3,2690e-04 m3
Second moment of area Iy 1,1260e-04 m#
Second moment of area I, 3,9230e-05 m4
Torsional constant It 1,0270e-06 m*
Method for equivalent moment Table A.2 Line 2 (General)

factor Cmy,0

Design bending moment My, Ed -162,80 kNm
(maximum)

Maximum relative deflection 0z 12,5 mm
Equivalent moment factor Cmy,0 0,93

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

factor Cmz,0

Ratio of end moments Yz -0,82

Equivalent moment factor Cmz,0 0,45

Factor Wy 0,96

Factor Mz 0,70

Factor £y 2,00

Factor aT 0,95

Critical momant for uniform Merc 500,67 kNm
bending

Relative slenderness Areij0 0,38
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| Interaction method 1 parameters |
Limit relative slenderness Arel,ciin_| 0,24

| Equivalent moment factor ~~ |Cmy 097 |
Zquivalent moment: facor Cmz 0,45

Equivalent moment facor CmL 1,25

Factor _ bir 0,00

Factor ar 0,43

Factor dir 0,01

Factor er 0,23

Factor Wy 1,12

Factor Wz 1,50

Factor Npl 0,24

Maximum relative slenderness | Arelmax | 1,29

Factor Cy 0,94

Factor Ciz 0,96

Factor Cy 0,69

Factor Cz 1,14

Unity check (6.61) = 0,33 + 0,65 + 0,01 = 0,98 -
Unity check (6.62) = 0,62 + 0,34 + 0,00 = 0,97 -

Shear Buckling check

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

Crs

Buckling field length

a 6,000 m
Web unstiffened
Web height hw |206 mm
Web thickness t 10 mm
Material coefficient € |0,81
Shear correction factor [n 1,20

Shear Buckling verification
hw/t 20,60

Web slenderness

[ 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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7.4. Vanjske grede — Pozicija 8

Name grede vanka
Type CFRHSEB0XE0XS
Source description Rautaruukki Oy / Structural Hollow Sections EN10219 / Ed.2007
Item material S 355
Fabrication rolied
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Defauft
Use 2D FEM analysis %
Zz

A [m?] 1,2360e-03

Ay, z [m?] 5,2004e-04 7,053%e-04
1y, z [mf] 1.0328e-06 6, 5660e-07
I w [mf], t [m'] 6. 7200e-10 1,3553e06
W, y, z [m'] 2,5820e05 2,1890e-05
W, v, z [m?] 3.2240e05 2,6380e05
dy z [mm] 0 0
c YUCS, ZUCS [mm] 30 40
a [deg] 0,00

AL, D [m¥m] 2.6300e-01 4,9413e-01
My +, - [Nm] 1.14e+04 1,14e+04
My + - [Nm] 9,35e+03 9,35e+03

Slika 7.4.1. Karakteristike poprecnog presjeka vanjskih greda

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = grede vanka -
CFRHS80X60X5

Slika 7.4.2. Prikaz iskoristivosti vanjskih greda
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1D internal forces

Values: Mx

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = grede vanka -
CFRHS80X60X5

Slika 7.4.3..Moment Mx

1D internal forces

Values: My

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = grede vanka -
CFRHS80X60X5

—1,84 kNm

=
=
<
o

;*- ' e

Slika 7.4.4.Moment My

1D internal forces

Values: Mz

Linear calculation

Combination: ULS-Set B (auto)

Coordinate system: Principal o
Extreme 1D: Global L
Selection: All =D
Filter: Cross-section = grede vanka - Py
CFRHS80X60X5 (‘_\\\\ﬁ\

Slika 7.4.5.Moment Mz
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1D internal forces

Values: Wy

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = grede vanka -
CFRHS80X60X5

1D internal forces

Values: Vz

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = grede vanka -

CFRHS580X60X5

1D internal forces

Values: N

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = grede vanka -

CFRHSBOX60X5

Slika 7.4.6.Poprecna sila Vy

Slika 7.4.7.Poprecna sila Vz

Slika 7.4.8. Uzduzna sila N

o

W

¢
- 02

BT KN
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EC-EN 1993 Steel check ULS

Liriear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = grede vanka - CFRHS80X60X5

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

[Member B2570 [2,500 / 5,000 m [CFRHS80X60X5 [S 355 |[ULS-SetB (auto) [0,76 -

Combination key
ULS-Set B (auto) / 1.35*LC1 + 1.50*snijeg + 1.35*dodatno
stalno + 1.50*3DWind6 + 0.90*temperatura -

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

...::1SECTION CHECK::...

The critical check is on position 2,500 m

Internal forces Calculated Unit

Normal force Ned -13,33 kN
Shear force Vyed 0,46 kN
Shear force Vzed 2,29 kN
Torsion Ted 0,46 kNm
Bending moment |Myed |6,14 kNm
Bending moment  |Mzed |0,31 kNm

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

1. | 45 5 -2,228e+05 |-2,014e+05

3 |1 65 5 -1,693e+05 [2,170e+05 |-0,78 0,56 13,00 |49,06 57,33 80,88 1
5 |1 45 5 2,444e+05 |2,230e+05 |0,91 1,00 |9,00 22,78 27,66 31,88 1
7 |1 65 5 1,909e+05 |-1,955e+05 |-1,02 0,49 [13,00 |59,27 68,33 103,29 |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)

Cross-section area A 1,2360e-03 | m?
Compression resistance |Ncrd | 438,78 kN
Unity check 0,03 -

Bending moment check for My

Plastic section modulus | Wi,y 3,2240e-05 |m3
Plastic bending moment | Mplyrd | 11,45 kNm
Unity check 0,54 -

Bending moment check for M

Plastic section modulus | Wy 2,6380e-05 |m3

Plastic bending moment | Mpizrd | 9,36 kNm
Unity check 0,03 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20
| Shear area A 5,2971e-04 |m?
Piastic shear resistance for Vy | Vplyri [108,57 kN
Unity check 0,00 -

Sheai check far V:
According to EN 1993-1-1 article 6.2.6 and formula (6.17)

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

According to EN 1993-1-1 article 6.2.5 and formula (6.12),(6.13)
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Shear correction factor n 1,20

Shear area Av 7,0629e-04 |m?

| Plastic shear resistance for V. | Vpizai |144,76 KN |
Jnity check 0,62 -

Torsion check
According to EN 1593-1-1 article 6.2.7 and formula (6.23)

Index of fibre Fibre |1
Total torsional moment | Ted 11,1 |MPa
Elastic shear resistance | Trd 205,0 |MPa
Unity check 0,05 |-

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

Plastic shear resistance for Vy and |Vpi1,yrd |102,71 |kN
Ted
Unity check 0,00 -

Combined Shear and Torsion check for V; and Tt,eq
According to EN 1993-1-1 article 6.2.6 & 6.2.7 and formula (6.25),(6.28)

Plastic shear resistance for Vz and |Vpi,T,zrd 136,95 |kN
Ted
Unity check 0,02 -

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

Design plastic moment resistance |Mw,y,rd |11,45 |[kNm
reduced due to Ned
Exponent of bending ratio y a 1,66
Design plastic moment resistance |Mnzrd 9,36  |kNm
reduced due to Ned
Exponent of bending ratio z B 1,66

Unity check (6.41) = 0,35 + 0,00 = 0,36 -

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 positior for stability classification: 2,500 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 o1 o2 vy ke a c/t

[mm] [mm] [kN/m?] [kN/m?] [1 [1 []

Class 3 Class

Limit

[-]

1 1 45 5 -2,228e+05 |-2,014e+05

3 |1 65 5 -1,693e+05 |2,170e+05 |-0,78 0,56 |13,00 [49,06 |57,33 _ |80,88 |1
5 |1 45 5 2,444e+05 |2,230e+05 |0,91 1,00 [9,00 [22,78 27,66 |31,88 |1
7 |1 65 5 1,909e+05 |-1,955e+05 |-1,02 0,49 [13,00 |59,27 |68,33  |103,29 |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 2z

Sway type sway non-sway
System length L 5,000 |2,500 m
Buckling factor k 1,00 0,62

Buckling length ler 5,000 1,554 m
Critical Euler load Ner 85,62 |563,33 kN
Slenderness A 172,97 167,44

Relative slenderness Arel 2,26 0,88

Limit slenderness Arelo 0,20 0,20

Buckling curve a a

Imperfection a 0,21 0,21
Reduction factor X 0,18 0,75

Buckling resistance Nbjrd |77,65 |327,03 kN
Flexural Buckling verifica
| Cross-section atea |A  ]1,2360e-03 |m?_|

Buckling resistance | Nbgrd |77,65 KN

Unity check 0,17 |-

Torsional{-Flexiiial) Buckling check
According to EN 1993-1-1 article 6.3.1.1 and formuia (6.46)

77|



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 aiticle 6.3.2.1

Note: The cross-section ccncerns ain RHS section with 'h /b < 10/ Areiz'.

This section is thus not susceptible to Lateral Torsional Buckling.

Bending and axial compression chack

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 1,2360e-03 m?
Plastic section modulus Woly |3,2240e-05 m3
Plastic section modulus Wpiz |2,6380e-05 m3
Design compression force Ned 13,33 kN
Design bending moment Myed |6,13 kNm
(maximum)

Design bending moment Mzed [0,31 kNm
| (maximum)

Characteristic compression Nrk 438,78 kN
resistance

Characteristic moment resistance |Myrk |11,45 kNm
Characteristic moment resistance | Mzrk  |9,36 kNm
Reduction factor Xy 0,18

Reduction factor Xz 0,75

Reduction factor XLT 1,00

Interaction factor Kyy 1,05

Interaction factor Kyz 0,61

Interaction factor Kzy 0,83

Interaction factor Kz 1,05

Interaction method 1 param

Maximum moment M4 is derived from beam B2570 position 2,500 m.
Maximum moment M;q is derived from beam B2570 position 2,500 m.

Critical Euler load Ney 85,62 kN
Critical Euler load Ne,z 563,33 kN
Elastic critical load Na,7 80251,02 kN
Plastic section modulus Wol,v 3,2240e-05 m3
| Elastic section modulus Wiy 2,5820e-05 m3
Plastic secticn modulus Wol,z 2,638%e-05 m3
Elastic secticn modulus Wel,: 2,1890e-05 m3
Second moment of area Iy 1,0328e-06 m4
Second moment of area I 6,5660e-07 m4
Torsional constant It 1,3553e-06 m4
Method for equivalent moment Table A.2 Line 3 (Point load)
factor Cmy,0

Equivalent moment factor Crmy,0 0,97

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

factor Cmz,0

Design bending moment Mz,ed 0,31 kNm
(maximum)

Maximum relative deflection Oy 0,3 mm
Equivalent moment factor Cmz,0 0,98

Factor Hy 0,87

Factor Mz 0,99

Factor 3% 22,01

Factor ar 0,00

Critical moment for uniform M0 154,54 kNm
bending

Relative slenderness Arel,0 0,27

Limit relative slenderness Areloim | 0,26

Equivalent moment factor Crny 0,97

Equivalent moment factor Cmz 0,98

Equivalent moment factor CmLT 1,00

Factor bir 0,00

Factor cT 0,00

Factor dir 0,00

Factor er 0,00

Factor Wy 1:25

Factor Wz 1,21

Factor Npl 0,03

Maximum relative slenderness | Arelmax | 2,26

Facter Cy 0,95

Factor Cp 0,84

ractor Cyy 0,85

Factor Cz 0,95

Unity check (6.61) = 0,17 + 0,56 + 0,02 = 0,76 =
Unity check (6.62) = 0,04 + 0,44 + 0,03 = 0,52 -

The member satisfies the stability check.

78|



7.5.  Veliki stup — Pozicija 9

Name velik siup
Type CFRHS180X120X10
Source description Rautaruukki Ovj / Structural Hollow Sections EN10219 / Ed. 2007
Item material S 355
Fabrication rolled
Flexural buckling y-y a
Flexural buckling z-z a
Lateral torsional buckling Default
Use 2D FEM analysis x
z

A [m?] 3,2570e-03

Ay, z [m7] 2,1001e-03 3,1502e-03
ly, z [mf] 2,1488e-05 1,1408e035
I w [mf], t [m'] 3,8320e-08 2,5816e05
W, vy, z [m?] 2,3876e-04 1,9013e-04
Wy y, z [m'] 3.0151e-04 2,2782e04
dy z [mm] 0 0
c YUCS, ZUCS [mm] 60 a0
a [deg] 0,00

A L, D [m¥m] 3,57 00e-01 1.0510e+00
My, +. - [Nm] 1.07e+05 1.07e+H)5
Mg + - [Nm] 5.08e+04 8,08e+04

Slika 7.5.1. Karakteristike poprecnog presjeka velikog stupa

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = veliki stup -
CFRH5180X120X10

Slika 7.5.2. Prikaz iskoristivosti velikog stupa
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1D internal forces

Values: Mx

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = weliki stup -
CFRH5180X120X10

Slika 7.5.3.Moment Mx

1D internal forces
Values: My

Linear calculation et
Combination: ULS-Set B (auto)

Coordinate system: Principal | 1 l I l ’ J S
Extreme 10: Global | | l]
Selection: All o '
Filter: Cross-section = veliki stup - 1‘3"“{A # I
CFRHS180X120X10 el | | I

Slika 7.5.4.Moment My

1D internal forces

Values: Mz

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = veliki stup -
CFRHS180X120X10

Slika 7.5.5.Moment Mz
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1D internal forces

Values: Vy

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = veliki stup -
CFRHS180X120X10

1D internal forces

Values: Vz

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = veliki stup -
CFRHS180X120X10

1D internal forces

Values: N

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = veliki stup -
CFRH5180X120X10

Slika 7.5.6.Poprecna sila Vy

Slika 7.5.7.Poprecna sila Vz

Slika 7.5.8.Uzduzna sila N
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7.6. Mali stup — Pozicija 10

Name mali stup
Type CFRHS120X120X6
Source description Rautaruukki Ovj / Structural Hollow Sections EN10219 / Ed.2007
Item material S 3565
Fabrication rolied
Flexural buckling y-y a
Flexural buckling z-z 8
Lateral torsional buckling Defauft
Use 2D FEM analysis x
z

A [mf 2,6430e03

Ay, z [m?] 1.3208e03 1.3208e03
Iy, z[mY] 9.6216e06 5.6216e-06
I w [mf], t [m'] 1,2442e08 9,1346e-06
W, y, z [m] 9,3690e05 9,3690e05
W, v, z [m?] 1,1161e-04 1,1161e-04
dy z [mm] 0 0
c YUCS, ZUCS [mm] &0 60
a [deg] 0,00

AL, D [m*m] 4,5900e-01 8.8095e-01
My +, - [Nm] 3,96e+04 3,96e+04
Mgz + - [Nm] 3,96e+04 3,96e+04

Slika 7.6.1. Karakteristike poprecnog presjeka malog stupa

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = mali stup -
CFRHS5120X120X6

Slika 7.6.2. Prikaz iskoristivosti malog stupa
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1D internal forces

Values: Mx

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = mali stup -

CFRH5120X120X6

1D internal forces

Values: My

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = mali stup -

CFRH5120X120X6

1D internal forces

Values: Mz

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = mali stup -

CFRH5120X120X6

Slika 7.6.3.Moment Mx

Slika 7.6.4.Moment My

Slika 7.6.5.Moment Mz
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1D internal forces

Values: Vy

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = mali stup -

CFRH5120X120X6

1D internal forces

Values: Vz

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = mali stup -

CFRH5120X120X6

1D internal forces

Values: N

Linear calculation
Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = mali stup -

CFRHS5120X120X6

Slika 7.6.6.Poprecna sila Vy

Slika 7.6.7.Poprecna sila Vz

Slika 7.6.8.Uzduzna sila N
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EC-EN 1993 Steel check ULS

Liriear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = mali stup - CFRHS120X120X6

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

[Member B489 [0,000/ 7,000 m [CFRHS120X120X6 |[S 355 |ULS-SetB (auto) [0,54 - |

Combination key

ULS-Set B (auto) / 1.35*LC1 + 1.50*korisno +
1.35*dodatno stalno + 0.90*3DWind14 +
1.50*temperatura +

Partial safety factors

ymo for resistance of cross-sections | 1,00
ywm1 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

The critical check is on position 0,000 m

Internal forces Calculated Unit

Normal force Ned -28,24 kN
Shear force Vyed 9,87 kN
Shear force Vzed 10,03 kN
Torsion Ted 0,00 kNm
Bending moment | Myed | 0,00 kNm
Bending moment |Mzed | 0,00 kNm

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

d pe/ [cl_ | &) [lo ‘”‘1’ kol a &/t g

1 1 102 |6 1,069e+04 |1,069e+04 |1,00 1,00 17,00 |22,78 |27,66  [30,92 |1
3 |1 102 |6 1,069e+04 |1,069e+04 |1,00 1,00 17,00 |22,78  |27,66  [30,92 |1
5 |1 102 |6 1,069¢+04 | 1,069e+04 |1,00 1,00 17,00 |22,78  |27,66 _ [30,92 |1
7 1 102 |6 1,069e+04 | 1,069e+04 |1,00 1,00 17,00 |22,78  |27,66  [30,92 |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)

Cross-section area A 2,6430e-03 |m2
Compression resistance |Ncrd | 938,26 kN

Unity check 0,03 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20

Shear area Av 1,3215e-03 |m?
Plastic shear resistance for Vy | Vply,rd | 270,85 kN
Unity check 0,04 -
Shear check for V;
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20

Shear area Av 1,3215e-03 |m?
Plastic shear resistance for V; |Vpizrd |270,85 kN
Unity check 0,00 -

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classifcaton: 7,000 m

Classification accerding to EN 1693-1-1 article 5.5.2

Classification of Internai and Outstarnd parts according to EN 1993-1-1 Table 5.2 Sheet 1 & 2
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[mm]

02
[kN/m?]

Class 1

Class 2
Limit

Class 3 Class

Limit,
]

1 91 102 |5 1,691e+05  |-1,540e+05_|-0,91 0,52 17,00 |54, 3, 91,76
31 102 |5 -1,723e+05 |-1,6856+05

5 |1 102 |6 -1,492e405 |1,73%+05 |-0,86 0,54 17,00 52,29 (60,82 |87,00 |1
7|1 102 |6 1,927e+05 |1,884e+05  |0,98 1,00 [17,00 [22,78 27,66 31,16 |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 7,000 7,000 m
Buckling factor k 0,43 0,78

Buckling length ler 3,000 5,443 m
Critical Euler load Ner 1294,60 |393,34 kN
Slenderness A 65,05 118,01
Relative slenderness Arel 0,85 1,54

Limit slenderness Arelo 0,20 0,20

Buckling curve a a

Imperfection a 0,21 0,21

Reduction factor X 0,77 0,35

Buckling resistance Nbrd |717,86 332,41 kN

Cross-section area  |A

2,6430e-03 [m?

Buckling resistance | Nbrd

332,41 kN

Unity check

0,08

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

Bending jand axial compression check parameters

Interaction etnod alternative method 1

| Cross-sectior area A 12,6430e-03 m?
Plastic secticn modulus Wply |1,1161e-04 m?
| Plastic section mociulus Wplz [1,1i6ie-04 m3
Design compression force Ned 28,24 kN
Design bending moment Myed |0,24 kNm
(maximum)

Design bending moment Mzed |-17,81 kNm
(maximum)

Characteristic compression Nrk 938,26 kN
resistance

Characteristic moment resistance | Myrk |39,62 kNm
Characteristic moment resistance |[Mzrk 39,62 kNm
Reduction factor Xy 0,77

Reduction factor Xz 0,35

Reduction factor XLT 1,00

Interaction factor Kkyy 0,81

Interaction factor kyz 0,67

Interaction factor Kazy 0,48

Interaction factor Kz 1,01

Maximum moment Mykq is derived from beam B489 position 7,000 m.
Maximum moment Med is derived from beam B489 position 7,000 m.

Interaction method 1 parameters

Critical Euler load Nery 1294,60 kN
Critical Euler load Nerz 393,34 kN
Elastic critical load Ner1 173561,09 kN
Plastic section modulus Wiy 1,1161e-04 m3
Elastic section modulus Wel,y 9,3690e-05 m3
Plastic section modulus Wol,z 1,1161e-04 m3
Elastic section modulus Wel,z 9,3690e-05 m3
Second moment of area Iy 5,6216e-06 m?
Second moment of area Iz 5,6216e-06 m?
Torsional constant It 9,1346e-06 m#
Method for eguivalent moment Table A.2 Line 1 (Linear)

factor Cmyo

Ratio of end mcinents Yy 0,00

Equivalent moment facior Cmy,d 0,79

Methed for equivalent moment Table A:Z Line 2 (General)
factor Cmz,o0
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Interaction method 1 param

Design bending moment Mz,Ed -17,81 kNm
|(maipum) | | =

Maximum rzlative deflection Oy 42,5 mm
Equivalent moment fac:or Cmz,0 0,57

Factor Ky 0,99

Factor Uz 0,95

Factor €y 0,24

Factor ar 0,00

Critical moment for uniform Mcr,0 419,00 kNm
bending

Relative slenderness Arel,0 0,31

Limit relative slenderness Arelojim | 0,26

Equivalent moment factor Crmy 0,79

Equivalent moment factor Crmz 0,97

Equivalent moment factor Cmir 1,00

Factor bir 0,00

Factor cLT 0,00

Factor dir 0,00

Factor eLr 0,00

Factor Wy 1,19

Factor Wz 1,19

Factor Npl 0,03

Maximum relative slenderness | Are,max | 1,54

Factor Cyy 0,99

Factor G 0,94

Factor Cy 0,96

Factor Cz 0,98

Unity check (6.61) = 0,04 + 0,00 + 0,30 = 0,34 -
Unity check (6.62) = 0,08 + 0,00 + 0,45 = 0,54 -

The member satisfies the stability check.
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7.7,

Unutarnje grede — Pozicija 11
Name grede unutra
Type HEB160
Source description Profi Arbed / Structural shapes / Edition Octobre 1995
ltem material S 355
Fabrication rolled
Flexural buckling y-y b
Flexural buckling z-z C
Lateral torsional buckling Default
Use 20 FEM analysis x
= ]

A [mi 5,4250e-03

Ay, z [m?] 4,0302e-03 1,3724e-03
ly, z [m'] 2.4920e-05 §.8920e-06
I w [mf], t [m'] 4. 7943e-08 3,1240e-07
W vy, z [m?] 3,1150e-04 1,1120e-04
W, v, z [m¥] 3.5400e-04 1,7000e-04
d y, z [mm] 0 0
c YUCS, ZUCS [mm] 80 80
a [deg] 0.00

AL, D [mim] 9.1800e-01 9.1813e-01
My + - [Nm] 1,26e+05 1,26e+05
Mgz + - [Nmj 6.03e+04 6.03e+04

Slika 7.7.1. Karakteristike poprecnog presjeka unutarnjih greda

EC-EN 1992 Steel check ULS
Values: UC overall

Linear calculation

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

Extreme 1D: Cross-section

Selection: All

Filter: Cross-section = grede unutra -

HEB160

Slika 7.7.2. Prikaz iskoristivosti unutarnjih greda
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1D internal forces

Values: Mx

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = grede unutra -
HEB160

Slika 7.7.3.Moment Mx

1D internal forces

Values: My

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = grede unutra -
HEB160

1D internal forces

Values: Mz

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = grede unutra -
HEB160

Slika 7.7.5.Moment Mz
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1D internal forces

Values: Vy

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = grede unutra -
HEB160

1D internal forces

Values: Vz

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = grede unutra -
HEB160

1D internal forces

Values: N

Linear calculation

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

Extreme 1D: Global

Selection: All

Filter: Cross-section = grede unutra -
HEB160

Slika 7.7.6.Poprecna sila Vy

57,13 kN

Slika 7.7.7.Poprecna sila Vz

Slika 7.7.8.Uzduzna sila N
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EC-EN 1993 Steel check ULS

Liriear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = grede unutra - HEB160

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

[Member B2530 [0,000 / 2,800 m [HEB160 |[S 355 |ULS-SetB (auto) [0,70 - |

Combination key
ULS-Set B (auto) / LC1 + 1.50*snijeg + dodatno stalno +
0.90*3DWind11 + 1.50*temperatura -

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

The critical check is on position 0,000 m

Internal forces Calculated Unit
Normal force Ned 1337,85 kN
Shear force Vyed 0,81 kN
Shear force Vzed 10,58 kN
Torsion Ted 0,00 kNm
Bending moment | Myed |0,00 kNm
Bending moment  |Mze4 [-1,06 kNm

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

uu jj_] a ¢/t\/C

1 |so |6l 13 -2,443e+05_|-2,370e+05
3 [s0 |61 13 -2,488e+05 |-2,561e+05
4 |1 104 |8 2,466e+05 |-2,466e+05
5 [s0 |61 13 -2,488e+05 |-2,561e+05
7 [s0 |61 13 2,443e+05_|-2,370e+05

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

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

Cross-section area A 5,4250e-03 |m?
Plastic tension resistance Npi,rd | 1925,88 kN
Ultimate tension resistance |Nurd [1913,94 kN
Tension resistance Ntrd [ 1913,94 kN
Unity check 0,70 -

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

Plastic section modulus | Wpi,z 1,7000e-04 |m?
Plastic bending moment | Mpizrd | 60,35 kNm
Unity check 0,02 -
Shear check for Vy
According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20

Shear area Av 4,3440e-03 | m?
Plastic shear resistance for Vy | Vplyrd | 890,34 kN
Unity check 0,00 -
Shear check for V2
Accoiding to EN '1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20 i
| Shear zrea A |1,7530e-02 |m?
Plastic shear resistance for Vz  [Vpizrd 360,52 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)

index of fibre Fibie |2
Total torsional momant | Ted 0,0 MPa
Elastic shear resistance | 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)

Design plastic moment resistance |Mnzrd [38,49 |kNm
reduced due to Ned
Unity check 0,03 |-

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

c t o1 o2 Y ko a c/t Class1l Class2 Class3 Class
[mm] [mm] [kN/m?2] [kN/m2] [(1 [[1 [1 [-] Limit Limit Limit

[-] [-] [-]

1 |sO 61 13 -2,443e+05 |-2,370e+05
3 |so 61 13 -2,488e+05 |-2,561e+05
4 |I 104 8 -2,466e+05 |-2,466e+05
5 |sO 61 13 -2,488e+05 |-2,561e+05
7 |SO 61 13 -2,443e+05 |-2,370e+05

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

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

Buckling field lengtl a | [2,808 m

Web unstiffened

Web height hw 134 mm
Web thickness t 8 mm
Material coefficient € 081

Shear correction factor |n  [1,20

Shear Buckling verification
Web slenderness hw/t |16,75
| 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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7.8. Unutarnji stup — Pozicija 12

Name stup unuira
Type HEM280
Source description Profil Arbed / Structural shapes / Edifion Octobre 1995
Item material S 355
Fabrication rolled
Flexural buckling yy b
Flexural buckling z-z C
Lateral torsional buckling Defauft
Use 2D FEM analysis x
A [m?] 2,4020e-02

Ay, z [m¥] 1.8550e-02 6.0897e-03
ly, z [mf] 3,9600e-04 1,3200e-04
| w [mf], t [m'] 2.9202e-06 8.07:30e-06
W, y, z [mf] 2.,5510e-03 9,1410e-04
W, v, z [m'] 2.9660e-03 1,3970e-03
dy z [mm] 0 0
c YUCS, ZUCS [mm] 144 155
a [deg] 0,00

A L, D [m*/m] 1.6900e+00 1,6936e+00
My +, - [Nm] 1.05e+06 1,05e+06
Mg +, - [Nm| 4,96e+05 4,96e+05

Slika 7.8.1.Karakteristike poprecnog presjeka unutarnjeg stupa

EC-EN 1993 Steel check ULS
Values: UC overall

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Cross-section
Selection: All

Filter: Cross-section = stup unutra -
HEM280

Slika 7.8.2. Prikaz iskoristivosti unutarnjih stupova
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1D internal forces

Values: Mx

Linear calculation

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

Extreme 1D: Global l l |
Selection: All | | ‘
Filter: Cross-section = stup unutra - | | y ‘

HEM280

Slika 7.8.3.Moment Mx

1D internal forces
Values: My

Extreme 1D Global

Selectio AH

Filter: C section = stup unutra -
HEM280

1D internal forces
Values: Mz

Linear calculation
Combination: ULS-Set B (auto)

Coordinate system: Principal

Extreme 1D: Global

Selection: All }
Filter: Cross-section = stup unutra -

HEM280

Slika 7.8.5.Moment Mz
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1D internal forces

Values: Wy

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = stup unutra -
HEM280

1D internal forces

Values: Vz

Linear calculation

Combination: ULS-Set B (auta)
Coordinate system: Principal
BExtreme 1D: Global

Selection: All

Filter: Cross-section = stup unutra -
HEM280

1D internal forces

Values: N

Linear calculation

Combination: ULS-Set B (auto)
Coordinate system: Principal
Extreme 1D: Global

Selection: All

Filter: Cross-section = stup unutra -
HEM280

Slika 7.8.8.Uzduzna sila N
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EC-EN 1993 Steel check ULS

Liriear calculztion

Combination: ULS-Set B (auto)

Ceordinate system: Principal

Extreme 1C: Cross-section

Selection: All

Filter: Cross-section = stup unutra - HEM280

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

[Member B5410 [0,000 / 3,000 m |HEM280 [S 355 [ULS-SetB (auto) [0,86 - |

Combination key

ULS-Set B (auto) / 1.35*LC1 + 1.50*korisno + 1.50*snijeg
+ 1.35*dodatno stalno + 0.90*3DWind14 +
1.50*temperatura -

ymo for resistance of cross-sections | 1,00
ymt1 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

The critical check is on position 0,000 m

Internal forces Calculated Unit

Normal force Ned  [-681,58 kN
Shear force Vyed |-23,40 kN
Shear force Vzed  |-220,83 kN
Torsion Ted -0,01 kNm
Bending moment | Myed |420,94 kNm
Bending moment | Mzed |0,00 kNm

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

1 |so |11l |33 -1,190e+05 _|-1,190e+05
3 [s0  [111  [33 -1,190e+05 |-1,190e+05

4 1 196 |19 7,593e+04 |1,327e+05 |-0,57 0,76 |10,59 31,98  [38,30  |68,04 |1
5 [s0  [111_ [33 1,758e+05 |1,758e+05 |1,00 |0,43 |1,00 |3,36 7,32 8,14 11,39 |1
7 |so  [111_ |33 1,758e+05 |1,758e+05 |1,00 |0,43 |1,00 |3,36 |7,32 8,14 11,39 |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)

Cross-section area A 2,4020e-02 |m?
Compression resistance | Nc¢rd | 8527,10 kN
Unity check 0,08 -

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

Plastic section modulus | Wpi,y 2,9660e-03 |m?
Plastic bending moment |Mpiyrd | 1052,93 kNm

Unity check 0,40 -

Shear check for Vy

According to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction factor n 1,20
Shear area Av 1,9794e-02 |m?
Plastic shear resistance for Vy |Vpiyrd |4057,02 kN
Unity check 0,01 -

Shear check for V:

Accoiding to EN 1993-1-1 article 6.2.6 and formula (6.17)
Shear correction fzctor i 1,20 j
Shear area Av 7,2065e-03 |m?

| Plastic shear resistance for Vz | Vpizrd |1477,04 kN
Unity check 0,is -
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Torsion check
According to EN 1993-1-1 article 6.2.7 and formula (6.23)

| index of fibie Fibre |2
Total torsional momant | Ted 0,0 MPa
Elastic shear resistance | 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)

[ Plastic bending moment [Mpiyrd [1052,93 [kNm |
[ Unity check [ [0,40 [-

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.

The member satisfies the section check.

Classification for member buckling design

Decisive position for stability classification: 3,000 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 02 g Class 1
[kN/m?] [kN/m?]  [-]

Class 3

Class

1 [so  [111 [33 1,304e+05 |1,894e+05 |0,69 |0,46 |1,00 |3,36 |7,32 8,14 11,57
3 [so  [111 _ [33 0,492e+04 |3,587e+04 |0,38 [0,81 |1,00 3,36 7,32 8,14 1533 |1
4 1 196 |19 8,792e+04 |-3,179e+04 |-0,36 0,76 |10,59 |32,14 38,48  |58,61 |1
5 |so  [111  [33 7,425e+04 |-1,333e+05

7 [so  [111  [33 3,879e+04 |2,026e+04 |-1,01 |1,23 0,34 [3,36 |21,3¢ [23,71 |18,9¢ |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)

Buckding parameters—_| \ yy- | \zz—] | || |

Sway type sway nori-sway

System length L 8,700  [8,700 m

Buckling factor k 1,26 0,76

Buckling length ler 10,997 16,578 m

Critical Euler load Ner 6786,27 |6323,38 |kN

Slenderness A 85,65 88,73

Relative slenderness Arel 1,12 1,16

Limit slenderness Aelo 0,20 0,20

Buckling curve b c

Imperfection a 0,34 0,49

Reduction factor X 0,52 0,45

Buckling resistance NbRrd |4458,12 |3860,02 |kN
= -1 B = ation

Cross-section area  |A 2,4020e-02 |m?

Buckling resistance | Nbrd | 3860,02 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)

LTB parameters

Method for LTB curve Alternative case

Plastic section modulus | Wi,y 2,9660e-03 m3
Elastic critical moment | Mcr 3230,18 kNm
Relative slenderness Aeelpt 10,57

Limit slenderness Aelt1,0 10,40

Note: The slenderness or bending moment is such that Lateral Torsional Buckling effects
may be igncred according to EN 1993-1-1 article 6.3.2.2(4).
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LTB length r |8,709 m

| Influence of load position | |no influence
Correction factor k11,00

Correction fector kw ]1,00

LTB mement factor Ci 12,00 |
LTB moment factor C 145

LTB moment factor C (0,41

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

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

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

ending and axia ompre oNn ched paramete
Interaction method alternative method 1
Cross-section area A 2,4020e-02 m?
Plastic section modulus Wol,y 2,9660e-03 m3
Plastic section modulus Wpl,z 1,3970e-03 m3
Design compression force Ned 681,58 kN
Design bending moment My,ed 420,94 kNm
(maximum)
Design bending moment MzEd 176,24 kNm
(maximum)
Characteristic compression Nrk 8527,10 kN
resistance
Characteristic moment resistance | My rk 1052,93 kNm
Characteristic moment resistance |Mzrc 495,94 kNm
Reduction factor Xy 0,52
Reduction factor Xz 0,45
Modified reduction factor XLT,mod [1,00
Interaction factor Kyy 1,05
Interaction factor Kyz 0,81
Interaction factor Kzy 0,60
Inteiaction factor kzz 0,96

Maximum moment My,ed is derived from bzam B5410 position 0,900 m.
Maximum moment Mzed is derived from bzam 35409 position 0,000 m.

| Interdction method tparameters |\ — 1| | | | | —

Criticai Euler load Nery 6786,27 kN
Critical Euler load Nerz 6323,38 kN
Elastic critical load Ner,r 32802,83 kN
Plastic section modulus Woly 2,9660e-03 m?
Elastic section modulus Wel,y 2,5510e-03 m3
Plastic section modulus Wol,z 1,3970e-03 m3
Elastic section modulus Wel,z 9,1410e-04 m3
Second moment of area Iy 3,9600e-04 m?
Second moment of area I; 1,3200e-04 m?
Torsional constant It 8,0730e-06 m?
Method for equivalent moment Table A.2 Line 2 (General)

factor Cmy,0

Design bending moment My,Ed 420,94 kNm
(maximum)

Maximum relative deflection 0, 43 mm
Equivalent moment factor Cmny,0 0,91

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

factor Cmz,0

Design bending moment Mg Ed 176,24 kNm
(maximum)

Maximum relative deflection Oy -2,8 mm
Equivalent moment factor Cmz,0 0,90

Factor Hy 0,95

Factor Mz 0,94

Factor €y 5,82

Factor awT 0,98

Critical moment for uniform Mcr,0 1614,41 kNm
bending

Relative slenderness Arel,0 0,81

Limit relative slenderness Arel,0tim 0,27

Equivalent moment factor Cry 0,97

Equivalent moment factor Cimz 0,90

Equivalent moment fac:or ContT 1,00

Factor bir 0,05

Factor (%3 0,38

Factor dir 0,13

Factor err 0,29
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Factor Wy 1,16
Pactor [T | — —  [we| [[1,50 T ]
racter Npl 0,08
Maximum relative slancerness | Arelmax | 1,16
Factor Cyy 0,98
Factor Cw 0,81
Factor Cy 0,89
Factor Cz 0,98
Unity check (6.61) = 0,15 + 0,42 + 0,29 = 0,86 -
Unity check (6.62) = 0,18 + 0,24 + 0,34 = 0,76 -

Shear Buckling check

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

ear B ng paramete
Buckling field length a (3,000 m
Web unstiffened
Web height hw (244 mm
Web thickness t 19 mm
Material coefficient £ 10,81
Shear correction factor |n 1,20

Shear Buckling verification
Web slenderness hw/t 113,19
| 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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8. Tezina konstrukcije

Bill of material

Seiection: All
Type of sorting: Material

Summary

rm' ‘:E ace ol ||
[kg] [m?] [m3]

Steel 749360,8 | 11675,338 | 9,5460e+01

| Total | 749360,8 | 11675,338 | 9,5460e+01 |

Note: Value 'Surface' represents for 1D members the total exposed surface area,
while for 2D members it corresponds only to the surface area of the centroidal plane.

Steel (1D)

Material Density Mass Surface Volume
[kg/m3]  [kg] [m?] [m3]

7850,0 | 749360,8 | 11675,338 | 9,5460e+01

| 749360,8 | 11675,338 | 9,5460e+01 |

S 355
[ Total

l

Slika 8.1. Iskaz materijala

Iz Slike 8.1. vidljivo je da je ukupna masa ¢eli¢nog dijela konstrukcije 749360,8 kg, pri ukupnoj
tlocrtnoj povrsini po kojoj se definiraju ¢eli¢ni elementi 8000 m? pri ¢emu dobijemo masu po
metru kvadratnom povrSine(uz dodatnih 15% kada uraCunamo tezine priklju¢aka odnosno

plocica i vijaka):
1,15-749360,80 kg

k
5000 2 = 107,72 g/m2
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9. Proracun spojeva
9.1. Spoj velikog stupa s temeljem

Project: .
Project no: DEE StatiCa“

Author: st yostardey's estimet

Material

Steel S 355
Concrete C35/45

Project item Con N2225

Design

Name Con N2225

Description

Analysis Stress, strain/ loads in equilibrium

Beams and columns

B- a- Offset Offsat Offset

Name Cross-section Direction Pitch Rotation ex ey ez Fo;'::es
[] [°] [] [mm] [mm] [mm]
B2427  CFRHS180X120X10(RHS180x120) 0.0 0:0 0.0 0 0 0:|-Position
/ )/\
Cross-sections
Name Material
1-
CFRHS180X120X10(RHS180x120) 1385
1/6
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Project:
Project no:
Author:

Cross-sections

Name

e

CFRHS180X120X10(RHS180x120)

Anchors

Name

M22 10.9

Bolt assembly

M22 10.9

Material

S 355

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)

Foundation block

CB1
Dimensions
Depth

Anchor
Anchoring length

Shear force transfer

Member

B2427
B2427
B2427
B2427
B2427
B2427
B2427
B2427
B2427
B2427

Item

[kN]

1,9
28,5
21,0
-12,0
-11,0
17,6
252

3,6
-19,3
254

Drawing
zZ
Y
ol ©
@| B - Y
- -
Al \\__;__,/
]9 100 ;w
120
Diameter fu
[mm] [MPa]
22 1000,0
Vy Vz Mx
[kN] [kN] [kNm]
-3,1 -2,5 0,0
0,0 5,0 -0,2
-5,6 12,2 -0,2
2,8 16,6 -0,2
0,0 9.4 -0,1
1,2 22,3 -0,2
1.4 16,7 -0,3
0,1 -4,8 0,0
2,4 20,4 -0,3
2,8 14,8 -0,3
Value
1520 x 1620
1000
M22 10.9
800
Anchors

[/#]=/=] StatiCa°®

Gross area

[mm?]
380
My Mz
[kNm] [kNm]

8,1 -6,7
-14,5 -0,3
-15,7 -12,3
-34,4 52

11,7 -0,1
-42,7 0,8
-35,7 0,7

6,3 0,0
-42,3 3,1
-34,7 5,0

Unit

mm

mm

mm

2/6
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Project:

Project no:

Author:
Check
Summary

Name Value

Analysis 100,0%

Plates 0,0 <5,0%

Anchors 98,8 < 100%

Welds 99,5 < 100%

Concrete block 46,3 < 100%

Buckling Not calculated
Plates

Thickness
Name [mm] Loads

B2427 10,0 ULS-Set(6)

BP1 20,0 ULS-Set(6)
Design data

Material fy
[MPa]
S 355

K

Overall check, ULS-Set(6)

OK
OK
OK
OK
OK

[[#]=F=] StatiCa®

@ yesterday's estimates

Status

Status

0,0 OK
0,0 OK

Elim
[%]

5,0
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Project:

Project no: //#]=]=] StatiCa°’

Calculate yesterday's estimates
Author:

[%]

150%

100%
(5,00)

Strain check, ULS-Set(6)

[MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

0,0

4

Equivalent stress, ULS-Set(6)

4/6
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Project:

- = ®
Project no: E—Z StatiCa
A Colculete yesterdoy’s sstimstes
Anchors
Nea Ved Nrdc VRde VRacep Utt Uts Ut
Shape Item Loads kN]  [kN] [kN] kN] [kN] (%] %] (%] Status
A1 ULS-Set(5) 16,0 1,2 | 2855 - 656,8 23,8 1,4 11,7 OK
A2 ULS-Set(5) 15,9 1,2 285,5 - 656,8 23,8 1,4 11,7 OK
£ 4 A3 ULS-Set(3) 147 14 2846 - 6568 384 20 241 OK
£ £ A4 ULS-Set(4) 11 21 2897 - 6568 755 26 660 OK
-F?- -{Z A5 ULS-Set(6) 66,0 28| 2853 -228,0 656,8 97,1 9,8 988 OK
‘|§ 'f(l A6 ULS-Set(6) 66,2 3.1 285,3 - 656,8 97,1 34 963 OK
A7 ULS-Set(6) 70,7 26 2853 228,0 656,8 97,1 9,8 988 OK
A8 ULS-Set(6) 74,1 29 2853 - 656,8 97,1 34 963 OK
Design data
NRd,s VRd,s
Grade kN] kN]
M2210.9-1 184,0 101,0
Welds (Plastic redistribution)
Throatth. Length OwEd £PI o T T Ut Ut
Item Edge [mm] [mm] Loads MPal (%] [MPa] I[MPa] [MPa] [%] %] Status
BP1 B2427 45,0 524 ULS-Set(9) 433,5 3,8 -265,2 -82 197,8 99,5 83,7 OK
Design data
Bw Ow,Rd 090
[-] [MPa] [MPa]
S 355 0,90 435,6 352,8
Concrete block
c Actf o kj Fjd Ut
Item Loads [mm] frnen [MPa [ [MPa] %] Status
CB1 ULS-Set(6) 32 14342 21,7 3,00 46,9 46,3 OK
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Plates Welds Length
Name [mm] Shape Nr. [mm] [mm] Bolts Nr.
+ +
+  + 4
BP1 P20,0x320,0-420,0 (S 355) 1 Fillet: a=5,0 524,2 M22 10.9 8
+ o+
+  +
5/6
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Project:
Project no:
Author:

Welds

Type Material

Fillet S 355

Anchors

Name

M22 10.9

Code settings

Item
YMmo
Ym1
YMm2
YMm3
Yc
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

StatiCa®
Throat thickness Leg size Length
[mm] [mm] [mm]
5,0 7.1 524,2
L[‘::r?qt]h DrlI[I"Il(::]gth Count
820 800 8
Value Unit Reference
1,00 - EN 1993-1-1: 6.1
1,00 - EN 1993-1-1: 6.1
1,25 - EN 1993-1-1: 6.1
1,25 - EN 1993-1-8: 2.2
1,50 - EN 1992-1-1: 2.4.2.4
1,20 - EN 1992-4: Table 4.1
0,67 - EN 1993-1-8: 6.2.5
0,10 -
0,25 - EN 1993-1-8
0,30 - EN 1993-1-8 tab 3.7
0,05 - EN 1993-1-5
Plastic redistribution
No
2,20 - EN 1993-1-8: tab 3.3
1,20 - EN 1993-1-8: tab 3.3
Both EN 1992-4:7.214and 7.2.2.5
Yes EN 1993-1-8: tab 3.4
Yes EN 1992-4
No CIDECTDG 1,3-1.1
0,03 - CIDECTDG 1,3-1.1
Yes Allow large deformations of hollow sections
No EN 1993-1-8: 5.2.2.5

6/6
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9.2. Spoj malog stupa s temeljem

Project:
Project no:
Author:

Material

Steel S 355
Concrete C35/45

Project item Con N336

Design

Name Con N336

Description

Analysis Stress, strain/ loads in equilibrium

Beams and columns

Name Cross-section

B466 -

Cross-sections

Name

o
CFRHS120X120X6(RHS120x120)

CFRHS120X120X6(RHS120x120)

[[=]=F=] StatiCa®

Calculate yesterday's estimates

Offset Offset Offset

Rotation ex ey ez Fo:':‘:es
[mm] [mm] [mm]
0,0 0 0 0 Position
.//.; \
Material
S 355
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Project:
Project no:
Author:

Cross-sections

Name

< b

Material

S 355

CFRHS120X120X6(RHS120x120)

Anchors

Name

M16 10.9

Bolt assembly

M16 10.9

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)

Foundation block

CB1
Dimensions
Depth

Anchor
Anchoring length

Shear force transfer

Member

B466
B466
B466
B466
B466
B466
B466
B466
B466
B466

Item

[kN]

-7,0
-35,1
-18,7
-16,7
-14,0
-27,5
-23,3
-12,0
-27,8
-27,5

Drawing

Diameter
[mm]
16
Vy Vz
[kN] [kN]
-4,5 0,0
-1,2 0,0
-6,8 0,0
-2,2 0,0
3.7 0,0
39 0,0
-6,4 0,0
-2,7 0,0
-6,7 0,0
0,3 0,0
580 x 500
400
M16 10.9
300
Anchors

fu
[MPa]
1000,0
Mx
[kNm]
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
Value

//#]=/=] StatiCa®
Gross area
[mm?]
201
My Mz
[kNm] [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

0,0 0,0

0,0 0,0

Unit
mm
mm
mm
2/6
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Project:
Project no:
Author:

Check

Summary

Name
Analysis
Plates
Anchors
Welds
Concrete block
Buckling

Plates

Name

B466
BP1

Design data

Material

S 355

100,0%

0,0 <5,0%
30,3 < 100%
10,7 < 100%
2,7 <100%
Not calculated

Thickness

[mm]

Overall check, ULS-Set(9)

Value

Loads

6,0 ULS-Set(9)
20,0 ULS-Set(9)

OEd
[MPa]

39,2
9.2

355,0

Ep|
[%]

0,0
0,0

OK
OK
OK
OK
OK

[[2]=F] StatiCa®

Calculate yesterday's estimates

Status

OCgd
[MPa]

0,0 OK
0,0 OK

Status

Elim
[%]

5,0
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Project:
Project no:
Author:

Strain check, ULS-Set(9)

’

Equivalent stress, ULS-Sei(9)

[/a]=[=] StatiCa®

Calculate yesterday's estimates

[%]

150%

| 100%
(5,00)

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

0,0

0%

MPa]

4/6
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Project:

H @
Project no: @Stat’ca
S ifihor: Calculata yasterdey's estimates
Anchors
Nea Ved VRde VRdep Ut Ut Uty
Shape Item Loads kN] [kN] kN] [kN] (%] (%] (%] Status
A1 ULS-Set(6) 0,0 1,9 22,4 1170 0,0 17,4 72 OK
1
£ +
A2 ULS-Set(3) 0,0 34 22,4 1170 0,0 303 16,7 OK
Design data
NRd,s VRd,s
Grade kN] [kN]
M16 10.9 - 1 95,3 52,3
Welds (Plastic redistribution)
Throat th. Length OwEd EPI o I T Ut Ut
Item Edge [mm] [mm] Loads [MPal [%] [MPa] [MPa] [MPa] (%] %] Status
BP1 B466 44,0 440 ULS-Set(2) 466 00 -299 -9,0 185 10,7 64 OK
Design data
Bw Ow,Rd 090
[ [MPa] [MPa]
S 355 0,90 435,6 352,8
Concrete block
c Aett o kj Fja Ut
Item Loads [mm] [mmz] [MPa] L [MPa] (%] Status
CB1 ULS-Set(2) 34 32366 1,1 2,58 40,3 2,7 OK
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Name b Shape Nr. fiside S Bolts  Nr.
fmm] [mm] [mm]
BP1 P20,0x280,0-200,0 (S 355) Es A ’ 1 Fillet: a = 4,0 439,9 M16 10.9 2
Welds
: Throat thickness Leg size Length
Type Material [mm] [mm] [mm]
Fillet S 355 4,0 57 439,9
5/6
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Project:
Project no:
Author:

Anchors

Name

M16 10.9

Code settings

Item
Ymo
Ym1
Ym2
Ym3
YC
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

Length
[mm]

320

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

[[5]=F] StatiCa*
Drill length Count
[mm]
300 2
Unit Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1:2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8: 6.2.5

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

EN 1992-4:7.2.14and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG1,3-1.1

CIDECTDG 1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8: 5.2.2.5

6/6
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9.3. Spoj velikog stupa s donjim pojasom glavne resetke

Project:

Project no: //#|=/=] StatiCa°®
Author: Calculate yesterday's estimates
Material

Steel S 355

Project item Con N239

Design
Name Con N239
Description
Analysis Stress, strain/ loads in equilibrium

Beams and columns
B- Y- a- Offset  Offset  Offset

Name Cross-section Direction Pitch Rotation ex ey ez Fo;':es
[ 1 [ ml fmml o om)
055 g;l_:RHS180X120X10(RHS180x120) 00 00 e B i | sk
HRE éI;RHSZOOX100X12.5(RHSZOOX100) 0,9 99 a9 s " 0 [| et
Eolpe f:l-:RHSZOOX100X12.5(RH8200x100) G| W0 %9 g 2 Q || Pasiion
4
117
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Project:
Project no:
Author:

Cross-sections
Name

1-
CFRHS180X120X10(RHS180x120)

2=
CFRHS200X100X12.5(RHS200x100)

Cross-sections
Name Material

1-
CFRHS180X120X10(RHS180x120)  © 399

2-
CFRHS200X100X12.5(RHS200x100) S &

Material

S 355

S 355

Drawing

[[a][=[Z] StatiCa®

Calculate yesterday's estimates
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Project:

Project no: [/2]=]=] StatiCa®

Calculate yesterday's estimates
Author:

Load effects (forces in equilibrium)

Neme Hsmber [k’:l] [\k,l)\:] [l'ﬁ] [khrg)r(n] [kmn] [khr::n]

ULS-Set(1) B330 4,9 -5,4 0,1 0,0 0,2 8,8
B348 -50,2 -0,5 -2,2 0,5 4,6 -0,4
B5094 -42.7 0,1 -4,0 -0,4 -6,1 -0,1

ULS-Set(2) B330 72,6 -2,7 -0,2 0,1 -0,7 7.7
B348 -45,7 -0,3 -3,2 -0,4 5,1 -0,2
B5094 -38,4 0,3 -4,3 1,0 -5,6 -0,2

ULS-Set(3) B330 36,6 -6,5 -0,3 0,1 -1,0 8,5
B348 -35,8 -0,2 -3,7 -0,8 6,9 -0,2
B5094 -18,3 0,9 -4,4 1,5 -6,6 -0,8

ULS-Set(4) B330 25,7 -5,0 -0,3 0,1 -1,0 58
B348 -44.3 -0,3 -2,9 -0,9 53 -0,3
B5094 -29,2 1.1 -3,4 1,5 -4,7 -1,0

ULS-Set(5) B330 31,4 -1,8 -0,3 0,1 -0,9 2,3
B348 47,3 -0,3 -1,8 -1,0 3,0 -0,2
B5094 -38,1 1.1 -2,1 15 -2,1 -0,9

ULS-Set(6) B330 24,0 0,9 -0,2 0,1 -0,6 -0,4
B348 -55,0 -0,4 -0,5 -0,7 0,5 -0,2
B5094 -53,2 0,9 -1,0 1,0 0,0 -0,7

ULS-Set(7) B330 22,0 2.7 0,0 0,1 -0,1 -1,1
B348 -59,0 -0,5 0,4 -0,2 #1,2 -0,2
B5094 -64,2 0,4 -0,5 0,2 0,9 -0,2

ULS-Set(8) B330 52,2 2,0 0,0 0,1 -0,1 2,2
B348 -64,0 -0,5 -0,8 -0,1 0,5 -0,2
B5094 -68,5 0,2 -2,1 0,2 -1,3 0,0

ULS-Set(9) B330 70,5 -0,9 0,0 0,0 -0,1 7
B348 -49,7 -0,4 -2,3 0,2 35 -0,2
B5094 -49,4 -0,2 -3,9 0,2 -4,7 0,3

ULS-Set(10) B330 62,9 -4,8 0,1 -0,1 0,2 12,6
B348 -44.5 -0,4 -3,6 0,7 6,3 -0,3
B5094 -39,6 -0,6 -5,7 -0,5 -8,5 0,5

Check
Summary
Name Value Status

Analysis 100,0% OK

Plates 0,1<5,0% OK

Welds 72,2 < 100% OK

Buckling Not calculated

GMNA Calculated

115 |



Project:
Project no:
Author:

Plates

Name Thickness
[mm]

B330
B348
B5094

Design data
Material

S 355

Overall check, ULS-Set(10)

Loads

10,0 ULS-Set(10)
12,5 ULS-Set(10)
12,5 ULS-Set(3)

[/#]=]=] StatiCa®

Calculate yesterday's estimates

OEd Ep| OCgd
[MPa] %] [MPa] Stgs
355,1 0,1 00 OK
257,9 0,0 00 OK
2175 0,0 00 OK
Elim
[%]
355,0 5,0

4/7
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Project:

Project no: @ StatiCa®

Calculate yesterday's estimates
Author:

[%e]
, 150%

100%
(5,00)

Strain check, ULS-Set(10)

[MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

0.0

Equivalent stress, ULS-Set(10)

5/7
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Project:

Project no: [/a]=[=] StatiCa®

Calculata yesterdsy's estimates
Author:

Welds (Plastic redistribution)

Throat th. Length OwEd EPI o) I T Ut Ut.

Item Edge [mm] [mm] Loads IMPa] (%] [MPa] [MPa] [MPa] [%] [%] Status
B330-w4 B348 44,06 495 ULS-Set(10) 137,6 0,0 14,2 -78,4 97 316 206 OK
B330-w4 B5094 44,0 494 ULS-Set(10) 132,1 0,0 -76,1  -31,0 54,1 30,3 19,3 OK

44,06 495 ULS-Set(10) 3143 0,0 -246,5 36,6 1065 722 225 OK
4406 494 ULS-Set(3) 260,0 0,0 -193,9 -451 89,3 59,7 20,1 OK
Design data
Bw Ow,Rd 090
[ [MPa] [MPa]

S 355 0,90 435,6 352,8
Buckling
Buckling analysis was not calculated.

Bill of material
Manufacturing operations

Name latae Shape Nr. Hiede Length Bolts Nr.
[mm] [mm] [mm]

CUT1 Double fillet: a = 4,0 495,2

CUT2 Double fillet: a = 4,0 4941
Welds

g Throat thickness Leg size Length
Type Material [mm] [mm] [mm]

Double fillet S 355 4,0 b4 989,3

Code settings
Item Value Unit Reference

Ymo 1,00 - 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: 2.2

Yc 1,50 - EN 1992-1-1:2.4.2.4

Yinst 1,20 - EN 1992-4: Table 4.1

Joint coefficient Bj 0,67 - EN 1993-1-8: 6.2.5

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

6/7
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Project:

Project no: [HEEStat:iCa&
M o Calculste yesterdsy's estimates

Item Value Unit Reference
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 check Both EN 1992-4:7.2.1.4 and 7.2.2.5
Use calculated ab in bearing check. Yes EN 1993-1-8: tab 3.4
Cracked concrete Yes EN 1992-4
Local deformation check No CIDECTDG1,3-1.1
Local deformation limit 0,03 - CIDECTDG1,3-1.1
Geometrical nonlinearity (GMNA) Yes Allow large deformations of hollow sections
Braced system No EN 1993-1-8:5.2.2.5

717
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9.4. Nastavak gornjeg pojasa bo¢ne resetke

Project:

Project no: //#|=/=] StatiCa°®

Author: Calculate yesterday's estimates
Material

Steel S 355

Project item Con N318

Design

Name Con N318

Description

Analysis Stress, strain/ simplified loading

Beams and columns

B- Y- a- Offset Offset Offset Forces
Name Cross-section Direction Pitch Rotation ex ey ez =
[°] [°] [] [mm] [mm] [mm]
1- »
B437  CFRHS200X100X10(RHS200x100) 0P G5t 0,0 0 p i | Positian
T »
B5207  CFRHS200X100X10(RHS200x100) 0.0 0.0 0.0 B 0 0 | Position
Cross-sections
Name Material
T
CFRHS200X100X10(RHS200x100) 9 858
1/6
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Project:

Project no: [[=]=]=] StatiCa°®

Calculate yesterday's estimates
Author:

Cross-sections

Name Material Drawing
zZ
Y
S| 8| -ty
I S 355 =
CFRHS200X100X10(RHS200x100)
N
8
100 |,
Bolts
Diameter fu Gross area
Name Bolt assembly [mm] [MPa] Imin2]

M27 10.9 M27 10.9 27 1000,0 573

Load effects (equilibrium not required)
N Vy Vz Mx My Mz
Name Mombex (kN] [kN] [kN] [KNm] [KNm] [kNm]

ULS-Set(1) B5207 1078,0 -0,1 13,8 -0,6 -9,5 0,3

ULS-Set(2) B5207 -665,9 1,1 -10,4 -0,8 9,0 0,4

ULS-Set(3) B5207 1076,6 -0,3 13,3 -0,8 -9,2 0,4

ULS-Set(4) B5207 -664,5 1,2 -9,6 -0,7 8,5 0,2

ULS-Set(5) B5207 1078,1 -0,1 13,8 -0,6 -9,5 0,3

ULS-Set(6) B5207 -666,0 1,1 -10,4 -0,8 9,0 0,4

ULS-Set(7) B5207 1077,6 0,1 12,0 -1,3 -7,8 0,7

ULS-Set(8) B5207 -665,5 0,9 -8,5 -0,2 7.3 0,0

ULS-Set(9) B5207 647,6 0,3 59 -1,4 -3,2 0,7

ULS-Set(10) B5207 -397,3 0,7 -4,8 -0,1 44 0,0
Check
Summary

Name Value Status

Analysis 100,0% OK

Plates 1,8<5,0% OK

Bolts 97,8 < 100% OK

Welds 98,5 < 100% OK

Buckling Not calculated

GMNA Calculated

2/6

121 |



Project:
Project no:
Author:

Plates

Thickness

B437
B5207
PP1a
PP1b

Design data

Material

S 355

i

Overall check, ULS-Set(5)

[mm]

10,0
10,0
18,0
18,0

Loads

ULS-Set(5
ULS-Set(5
ULS-Set(5

)
)
)
ULS-Set(5)

[MPa]

OEd
[MPa]

358,7
358,6
358,7
358,7

355,0

p|
[%]

17
1,7
1.8
1,8

[[a[=]=] StatiCa®

Calculate yesterday's estimates

OCEgq
[MPa]

0,0
0,0
81,7
81,7

Ejim

[%]

OK
OK
OK
OK

5,0
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Project:

Project no: [[#]=]=] StatiCa®
Author: Calculate yesterday's estimates
[%]
r - 150%
o |100%
(5,00)

Strain check, ULS-Set(5)

[MPa]
355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

t< 0,0

Equivalent stress, ULS-Set(5)

4/6
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Project:

Project no: [[a[=[=] StatiCa®
A Calulete yesterday's sstimates
Bolts
FtEd \ Ut Fpra Ut Ut
Name Loads [kN] [kN] [%] [kN] [%] [%] Status
B1 ULS-Set(7) 250,5 1,2 75,8 364.4 0,6 54,8 OK
B2 ULS-Set(7) 251,8 3.2 76,2 350,8 1,7 56,2 OK
B A B3 ULS-Set(7) 317,0 08 959 4763 04 689 OK
£ .E B4 ULS-Set(7) 317,7 1,9 96,1 3043 10 69,7 OK
_fi + B5 ULS-Set(5) 297,4 153 90,0 320,8 0,7 65,0 OK
'ﬁ ‘f§ B6 ULS-Set(5) 2974 2.5 90,0 339,2 1.3 65,6 OK
B7 ULS-Set(5) 323.0 1.1 97,7 304,3 0,6 70,4 OK
B8 ULS-Set(5) 3233 1,6 97,8 304,3 0,9 70,8 OK
Design data
FtRd Bp Rd FyRrd
Name [KN] [kN] [KN]
M27 10.9-1 330,5 6441 183,6
Welds (Plastic redistribution)
Throatth. Length OwEd EPI o ] T Ut Ut
Item Edge [mm] [mm] Loads [MPal [%] [MPa] [MPal [MPa] [%] %] Status
PP1a B437 410,0 524 ULS-Set(5) 4292 14 1762 -220,8 -48,1 98,5 783 OK
PP1b B5207 410,0 524 ULS-Set(5) 4291 1,3 1794 220,0 -476 98,5 780 OK
Design data
Bw cw,Rd 090
[ [MPa] [MPa]
S 355 0,90 435,6 352,8
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Plates Welds Length
Name [mm] Shape Nr. fmm] [mm] Bolts Nr.
+ 4
PP1 P18,0x280,0-420,0 (S 355) i i 1 Fillet: a=10,0 1048,5 M27 10.9 8
+
+ 4
+ &
P18,0x280,0-420,0 (S 355 1
RS + 4
+ 4
5/6
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Project:
Project no:
Author:

Welds

Type Material

Fillet S 355

Bolts

Name

M27 10.9

Code settings

Item
YMmo
YMm1
Ym2
YMm3
Yc
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

Throat thickness
[mm]

Grip length
[mm]

36

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

Unit

//#]=[=] StatiCa*®
Leg size Length
[mm] [mm]
14,1 1048,5
Count
8
Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1:2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8: 6.2.5

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

EN 1992-4:7.2.14and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1

CIDECTDG 1,3 -1.1

Allow large deformations of hollow sections
EN 1993-1-8: 5.2.2.5

6/6
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9.5.

Project:
Project no:
Author:

Material

Steel S 355

Project item Con N319

Design

Name Con N319

Description

Analysis Stress, strain/ loads in equilibrium

Beams and columns

p -
Name Cross-section Direction

[’
B438  CFRHS200X100X12.5(RHS200x100) 0.0
B5210 |- 0.0

CFRHS200X100X12.5(RHS200x100)

Pitch
[’
0,0

0,0

Nastavak donjeg pojasa bo¢ne resetke

o=
Rotation
[’
0,0

0,0

//#/=/=] StatiCa®
Calculate yesterday's estimates
Offset Offset Offset F
orces
ex ey ez in
[mm] [mm] [mm]
0 0 0 Position
0 0 0 Position

Cross-sections

Name

1-
CFRHS200X100X12.5(RHS200x100)

Material

S 355
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Project:
Project no:
Author:

Cross-sections

A

Name

Material

S 355

CFRHS200X100X12.5(RHS200x100)

Bolts

Name

M30 10.9

Bolt assembly

M30 10.9

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)

Member

B438
B5210
B438
B5210
B438
B5210
B438
B5210
B438
B5210
B438
B5210
B438
B5210
B438
B5210
B438
B5210
B438
B5210

N
[kN]

-1290,3
1290,3
806,3
-806,3
-1287 1
12871
480,3
-480,3
803,8
-803,8
-1289,7
1289,7
-1288,6
1288,6
806,3
-806,3
805,2
-805,2
-1286,9
1286,9

y
[kN]

Diameter

[mm]

32
-2,9
-0,6

25

3.8
2,7
-1,0

1,0
-1,3

21

3.2
-3,0

3.1
-3,0
-0,7

2.5
-0,5

2,4

3,8
2,7

30

Vz
[kN]

13,2
15,3
-9,8
-9,1
13,0
15,5
-5,9
-5,5
-9,6
-9,2
133
15,4
13,5
15,2
-9,8
-9,1

-10,1
-9,0
13,0
15,5

Drawing

fu

[MPa]

1000,0

Mx
[kNm]

2,7
29
33
4.8
44
5,3
03
04
13
21
24
25
2,1
21
33
48
37
53
4.4
53

[[=]=F] StatiCa°®

Gross area

[mm?]
707
My Mz
[kNm] [kNm]
1.3 -0,5
-11,3 0,3
-6,9 -0,8
6,9 0,7
11,3 -0,9
-11,3 0,7
-4,1 0,0
41 0,0
-6,9 -0,3
6,9 0,3
11,3 -0,4
-11,3 0,2
11,3 -0,4
-11,3 0,2
-6,9 -0,8
6,9 0,7
-6,9 -0,8
6,9 0,7
11,3 -0,9
-11,3 0,7
2/6
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Project:

== = :

Project no: ﬂ.;? StatiCa®

Author: Calculate yesterday's estimates
Check
Summary

Name Value Status

Analysis 100,0% OK

Plates 2,8 <5,0% OK

Bolts 99,4 < 100% OK

Welds 98,6 < 100% OK

Buckling Not calculated

GMNA Calculated
Plates

Thickness OEq £p| OCEq
Name [mm] Loads [MPa] %] [MPa] Status

B438 12,5 ULS-Set(1) 360,1 2,4 0,0 OK

B5210 12,5 ULS-Set(6) 360,0 2,4 0,0 OK

PP1a 22,0 ULS-Set(6) 360,9 2,8 77,5 OK

PP1b 22,0 ULS-Set(1) 360,9 2,8 775 OK
Design data

f, £
: y lim
Material [MPa] (%]

S 355 355,0 5,0

Overall check, ULS-Set(1)
3/6
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Project:

Project no: //#]=]/=] StatiCa®
Author: Calculate yesterday's estimates
[%]
150%
|_ 100%
(5,00)

e 0%
Strain check, ULS-Set(1)

[MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

&

Equivalent stress, ULS-Set(1)

4/6
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Project:

Project no: @];/ StatiCa“
RiHhEE culate yesterdsy's estimates
Bolts
Fied \ Ut Fbra  Uts Ut
Name Loads [kN] [kN] [%] [kN] [%] [%] Status
B1 ULS-Set(6) 367,0 1,1 90,8 362,2 0,5 654 OK
B2 ULS-Set(1) 367,1 5.1 90,9 370,3 2.3 67,2 OK
_{2 ‘fl B3 ULS-Set(6) 394,1 0,6 97,6 646,8 0,3 70,0 OK
A 3 B4 ULS-Set(1) 3943 31 976 4263 14 711 OK
'ﬁ ‘fz B5 ULS-Set(6) 373,2 1,9 92,4 306,4 0,8 66,8 OK
-P —ﬁé B6 ULS-Set(1) 3731 49 92,4 416,3 2,2 68,2 OK
B7 ULS-Set(6) 401,2 0,7 99,3 502,4 0,3 71,3 OK
B8 ULS-Set(1) 401,3 31 994 6468 14 724 OK
Design data
FtRd Bp Rd FyRd
Name kN] kN] [kN]
M3010.9-1 403,9 856,4 224 4

Welds (Plastic redistribution)

Throatth. Length OwEd EPI o Ul T Ut Ut

Item Edge fmm] [mm] Loads MPa] [%] [MPa] [MPal [MPa] [%] %] Status
PP1a B438 A12,0 494 ULS-Set(3) 4294 1,5 2925 -181,2 97 986 792 OK
PP1b B5210 4120 494 ULS-Set(6) 4291 13 3137 1686 -11,2 985 792 OK
Design data
Bw Ow,Rd 090
[-] [MPa] [MPa]
S 355 0,90 435,6 352,8
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Plates Welds Length
Name [mm] Shape Nr. [mm] [mm] Bolts Nr.
4 +
+ + | .
PP1 P22,0x320,0-380,0 (S 355) 1 Fillet: a = 12,0 988,2 M30 10.9 8
& +
K N
EEE
P22,0x320,0-380,0 (S 355) i * 1
& &
A &
5/6
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Project:
Project no:
Author:

Welds

Type Material

Fillet S 355 12,0
Bolts

Name

M30 10.9

Code settings

item
Ymo
YM1
Ym2
Ym3
Ye
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

Throat thickness
[mm]

Grip length
[mm]

44

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

Unit

[[=]=FF] StatiCa®
Leg size Length
[mm] [mm]
17,0 988,2
Count
8
Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1:2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8:6.2.5

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

EN 1992-4:7.2.1.4and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1

CIDECTDG 1,3-11

Allow large deformations of hollow sections
EN 1993-1-8: 5.2.2.5

6/6
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9.6. Nastavak ispune bo¢ne reSetke

Project:

Project no: //#]=/=] StatiCa®
Author: Calculate yesterday's estimates
Material

Steel S 355

Project item nastavak ispune bocne

Design
Name nastavak ispune bocne
Description
Analysis Stress, strain/ loads in equilibrium

Beams and columns
B — Direction y-Pitch a-Rotation Offsetex Offsetey Offsetez

Name Cross-section 5 5 % Forces in
[ [ [71 [mm] [mm] [mm]

B1 1 - RHSCF100/60/6.0 0,0 0,0 0,0 0 0 0 Node

B2 1- RHSCF100/60/6.0 180,0 0,0 0,0 0 0 0 Node

Cross-sections
Name Material
1 - RHSCF100/60/6.0 S 355
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Project:

Project no: //=]=]=] StatiCa®

Author:

Cross-sections

Name Material Drawing
zZ
-
o
S -
1 - RHSCF100/60/6.0 S 355
-
Bolts
Diameter fu Gross area
Name Bolt assembl
y [mm] [MPa (mm?]
M12 10.9 M12 10.9 12 1000,0 113
Load effects (forces in equilibrium)
N Vy Vz Mx My Mz
pame Membor [kN] [kN] (kN] [kNm] [kNm] [kNm]
LE1 B1 -44,4 1,4 0,1 0,3 0,0 1,9
B2 44.4 1,4 0,1 03 0,0 1,9
Check
Summary
Name Value Status
Analysis 100,0% OK
Plates 0,0 <5,0% OK
Bolts 14,4 < 100% OK
Welds 56,4 < 100% OK
Buckling Not calculated
GMNA Calculated
Plates
Thickness Ogd £p| OCEg
Name [mm] Loads (MPa] (%] [MPa] Status
B1 6,0 LE1 1241 0,0 0,0 OK
B2 6,0 LE1 127,2 0,0 0,0 OK
PP1a 8,0 LE1 11,7 0,0 15,1 OK
PP1b 8,0 LE1 112,0 0,0 15,1, [ OK

2/6
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Project:
Project no:
Author:

Design data

Material

S 355

.

Overall check, LE1

i

Strain check, LE1

y
[MPa]

355,0

(¢

0,00

//#/=/=] StatiCa®

Calculate yesterday's estimates

[%]

Elim
[%]

150%

100%

(5,00)

0%

5,0

3/6
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Project:
Project no:
Author:

L

Equivalent stress, LE1

Bolts
Name
T B1
+ F
B2
B3
-# 'ﬁ B4
Design data
Name
M12 10.9 - 1

Welds (Plastic redistribution)

ltemm  Edge

[mm] [mm]
PP1a B1 44,0
PP1b B2 44,0
Design data
S 355

Throat th. Length

Loads

LE1

LE1

LE1

LE1

Loads

275 | LE1
275 | LE1

[7-75) StatiCa’
Calculate yesterday's estimates
[MPa]
355,0
325
300
275
250
225
200
175
150
125
100
75
50
25
0,0
FtEd \Y Ut Fp,Rd Uty Ut;s
N] NL [l DN (%] [ oS
87 13 144 409 38 141 OK
0.1 1,3 0,1 416 39 40 OK
87 07 144 564 22 125 OK
0,1 08 0,1 515 23 24 OK
FtRd Bp Rd FyRd
[kN] (kN] (kN]
60,5 136,0 336
OwEd EPI o) T L Ut Ut, Stat
[MPa] [%] [MPa] [MPa] [MPa] [%]  [%] atus
2440 00 -1453 1,3 1132 560 241 OK
2456 00 -1456 37 1142 564 250 OK
Ow,Rd 090
[MPa] [MPa]
0,90 4356 352,8

4/6
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Project:
Project no:
Author:

Buckling

Buckling analysis was not calculated.

Bill of material

Manufacturing operations

Plates
[mm]

Name

PP1 P8,0x120,0-160,0 (S 355)

P8,0x120,0-160,0 (S 355)

Welds
Type
Fillet S 355
Bolts
Name
M12 10.9

Code settings

Item
YMo
YM1
Ym2
YM3
Yc
Yinst

Joint coefficient Bj

Material

Shape Nr.
4 4
1
4 4
+ 4
‘ 1
¢ 4

Throat thickness

4,0

1,00
1,00
1,25
1,25
1,50
1,20
0,67

Effective area - influence of mesh size 0,10

Friction coefficient - concrete

Friction coefficient in slip-resistance

Limit plastic strain
Weld stress evaluation
Detailing

0,25
0,30
0,05

[mm]

Grip length
[mm]

16

Value Unit

Plastic redistribution

No

[/#]=]=] StatiCa®
Welds Length Bolts NE.
[mm] [mm]
Fillet: 2=4,0 549,1 M12 10.9 4
Leg size Length
[mim] [mm]
57 549,1
Count
4
Reference

EN 1993-1-1: 6.1
EN 1993-1-1: 6.1
EN 1993-1-1: 6.1
EN 1993-1-8: 2.2

EN 1992-1-1:2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8: 6.2.5

EN 1993-1-8

EN 1993-1-8 tab 3.7

EN 1993-1-5

5/6
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Project:
Project no:
Author:

Item
Distance between bolts [d]
Distance between bolts and edge [d]
Concrete breakout resistance check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

Value

Unit

[[=]=F=] StatiCa®

Calculate yesterday's estimates

Reference
EN 1993-1-8: tab 3.3
EN 1993-1-8: tab 3.3
EN 1992-4:7.2.1.4 and 7.2.2.5
EN 1993-1-8: tab 3.4
EN 1992-4
CIDECTDG 1,3-1.1
CIDECTDG 1,3-1.1
Allow large deformations of hollow sections
EN 1993-1-8:5.2.2.5

6/6
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9.7. Spoj donjeg pojasa boc¢ne resetke i ispuna

Project:
Project no: /[/#]={=] StatiCa®
Author: Calculate yesterday's estimates
Material
Steel S 355
Project item Con N239
Design
Name Con N239
Description
Analysis Stress, strain/ loads in equilibrium
Beams and columns
B- Y- a- Offset Offset Offset Forces
Name Cross-section Direction Pitch Rotation ex ey ez =
[ 1 [1 [mm] [mm] [mm]
B414 3 - CFRHS100X60X6(RHS100x60) 0,0 0,0 0,0 0 0 0 Position
B416 3 - CFRHS100X60X6(RHS100x60) 0,0 0,0 0,0 0 0 0 Position
B423 3 - CFRHS100X60X6(RHS100x60) 0,0 0,0 0,0 0 0 0 Position
B5359 . 0,0 0,0 0,0 0 0 0 Position

CFRHS200X100X12.5(RHS200x100)
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Project:
Project no:
Author:

Cross-sections

Name
3 - CFRHS100X60X6(RHS100x60)

4.
CFRHS200X100X12.5(RHS200x100)

Cross-sections

Name Material

3 - CFRHS100X60X6(RHS100x60) S 355

4-

CFRHS200X100X12.5(RHS200x100) © 399

Material
S 355

S 355

Drawing

[[#]=F=] StatiCa®

Calculate yesterdsy's estimates

2/7
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Project: LN )
Project no: [[2]=[=] StatiCa’

Author:

Load effects (forces in equilibrium)

Name Member [kr:u [m [l'fﬁ] [km)r(n] [k'ﬂfn] [k'ﬁfn]
ULS-Set(1) B414 12,9 03 0,1 0.1 0,0 02
B416 10,0 05 0,0 00 0,0 0,4
B423 13,1 03 -0,1 -0,1 0,0 0,2
B5359 503,6 05 5,6 14 44 03
ULS-Set(2) B414 17,8 03 -0,1 00 0,0 02
B416 82,7 0,0 0,0 00 0,0 0,0
B423 32,7 0.0 -0,1 00 0,0 0,0
B5359 7946 2,0 10,5 26 77 27
ULS-Set(3) B414 26,1 08 0,1 00 0,0 05
B416 53,2 05 0,0 0.1 0,0 0,4
B423 492 04 -0,1 00 0,0 03
B5359 -1318,3 49 16,7 33 12,7 E7
ULS-Set(4) B414 -25,0 0,7 -0,1 00 0,0 05
B416 43,0 0,4 0,0 0.1 0,0 03
B423 488 03 -0,1 00 0,0 02
B5359 1314,4 45 16,6 27 127 55
ULS-Set(5) B414 254 0.4 0,1 00 0,0 03
B416 -50,9 0,1 0,0 0.1 0,0 0,1
B423 484 0,1 -0,1 00 0,0 -0,1
B5359 1314,2 3.4 16,6 19 12,6 47
ULS-Set(6) B414 14,1 -0,1 -0,1 00 0,0 0.1
B416 -36,0 0.1 0,0 0.1 0,0 0.1
B423 -29.9 0,1 0,1 00 0,0 0.1
B5359 7834 1,4 10,1 07 7.6 23
ULS-Set(7) B414 2,0 0,2 -0,1 00 0,0 -0,1
B416 21,2 03 0,0 00 0,0 02
B423 27 03 0,1 00 0,0 02
B5359 9,2 11 05 03 02 0,7
ULS-Set(8) B414 02 02 0,1 00 0,0 0,2
B416 51,1 03 0.0 00 0,0 02
B423 47 03 -0,1 00 0,0 02
B5359 48 12 0,7 05 02 08
ULS-Set(9) B414 A7 0,0 0,1 00 0,0 0,1
B416 67,9 02 0,0 00 0,0 0.1
B423 s 0,2 -0,1 00 0,0 0.1
B5359 2,0 05 0,8 16 02 03
ULS-Set(10) B414 83 02 -0,1 0.1 0,0 0,0
B416 49,0 02 0,0 0,1 0,0 02
B423 1,0 0,1 -0,1 -0,1 0,0 0,1
B5359 4911 05 5,2 22 44 A1
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Project:
Project no:
Author:

Check

Summary

Name
Analysis
Plates
Welds
Buckling
GMNA

Plates

B414
B416
B423
B5359

Design data
Material

S 355

Value
100,0%
0,0 <5,0%
76,5 < 100%
Not calculated
Calculated

Thickness

[mm] Loads

6,0 ULS-Set(3)

6,0
6,0
12,5

ULS-Set(4)
ULS-Set(5)
ULS-Set(3)

y
[MPa]

StatiCa®
Calculate yesterday's estimates
Status
OK
OK
OK
[&SZ] [E"Zi [‘;Ac;&‘:] Status
311,3 0,0 0,0 OK
305,7 0,0 0,0 OK
301,0 0,0 0,0 OK
355,0 0,0 0,0 OK
Elim
[%]
355,0 5,0

i

Overall check, ULS-Set(3)
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Project:
Project no:
Author:

Strain check, ULS-Set(3)

-26,1

@ﬂ,ﬂ

i

Equivalent stress, ULS-Set(3)

0,02

[%]

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

0,0

150%

100%
(5.00)

0%

[MPa]

[/#]=F=] StatiCa°®

Calculate yesterday's estimates

5/7
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Project:
Project no:
Author:

Welds (Plastic redistribution)

Item Edge
B5359-arc6 B414
B5359-arc 6 B416
B5359-arc6 B423

Design data
S 355
Buckliing

Throat th. Length

[mm] [mm]
45,06 340
45,06 278
45,06 340
45,0n 340
450N 278
450N 340

Buckling analysis was not calculated.

Bill of material

Manufacturing operations

Plates

Name [mm]

CuT1
CuT2
CUT3

Welds

Type
Double fillet

Code settings

Item
YMo
Ym1
Ym2
Ym3
Yc
Yinst

Joint coefficient Bj

Shape

Material

S 355

Effective area - influence of mesh size

Friction coefficient - concrete

Friction coefficient in slip-resistance

OwEd EpI
[MPa]  [%]

ULS-Set(5) 2354 0,0
ULS-Set(5) 2551 0,0
ULS-Set(3) 2223 0,0
ULS-Set(4) 2968 0,0
ULS-Set(5) 207,6 0,0
ULS-Set(3) 3332 0,0

Loads

BW
[-]
0,90
Nr. v;’:'l:l?
Double fillet: a= 5,0
Double fillet: a = 5,0
Double fillet: a = 5,0
Throat thickness
[mm]
5,0
Value Uni
1,00 -
1,00 -
1,25 -
1,25 -
1,50 -
1,20 -
0,67 -
0,10 -
0,25 -
0,30 -

AL
[MPa]

04
2,1
82
97,5
-119,8
92,5

Ow,Rd
[MPa]

t

T[I T
[MPa]  [MPa]

-124,3 -565,1
-104,5 -103,8
-100,8 -79,2
145,2 -71.4
85,1 48,4
-163,2 -86,7

435,6

Length
[mm]

339,56
278,3
339,56

Leg size
[mm]

71

Ut
[%]

54,0
58,6
51,0
68,1
47,7
76,5

[%]

20,5
19,8
22,3
14,7
16,4
15,6

090
[MPa]

Bolts

[[=]=F5] StatiCa®

Calculate yesterday's estimates

Status

OK
OK
OK
OK
OK
OK

352,8

Nr.

Length
[mm]

957,4

Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1: 2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8: 6.2.5

EN 1993-1-8
EN 1993-1-8 tab 3.7

6/7
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Project:
Project no:
Author:

Item
Limit plastic strain
Weld stress evaluation
Detailing
Distance between bolts [d]
Distance between bolts and edge [d]
Concrete breakout resistance check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)

Braced system

Value Unit
0,05 -
Plastic redistribution
No
2,20 -
1,20 -
Both
Yes
Yes
No
0,03 -
Yes
No

[[=]=F=] StatiCa®

Calculate yesterday's estimates

Reference
EN 1993-1-5

EN 1993-1-8: tab 3.3

EN 1993-1-8: tab 3.3

EN 1992-4:7.2.14 and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG1,3-11
CIDECTDG1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8: 5.2.2.5

717
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9.8. Spoj gornjeg pojasa bocne resetke i ispuna

Project:
Project no: /[/#]={=] StatiCa®
Author: Calculate yesterday's estimates
Material
Steel S 355
Project item Con N314
Design
Name Con N314
Description
Analysis Stress, strain/ loads in equilibrium
Beams and columns
B- Y- a- Offset Offset Offset Forces
Name Cross-section Direction Pitch Rotation ex ey ez -
[1 [l [1 [mm] [mm] [mm]
B431 1 - CFRHS100X60X6(RHS100x60) 0,0 0,0 0,0 0 0 0 Position
B434 1 - CFRHS100X60X6(RHS100x60) 0,0 0,0 0,0 0 0 0 Position
B435 1- CFRHS100X60X6(RHS100x60) 0,0 0,0 0,0 0 0 0 Position
B5202 . 0,0 0,0 0,0 0 0 0 Position

CFRHS200X100X10(RHS200x100)
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Project:
Project no:
Author:

Cross-sections

Name
1 - CFRHS100X60X6(RHS100x60)
s
CFRHS200X100X10(RHS200x100)

Cross-sections

Name Material

1- CFRHS100X60X6(RHS100x60) S 355

D
CFRHS200X100X10(RHS200x100) RIS

Material
S 355

S 355

Drawing

100

LS

[[#]=F=] StatiCa°®

Calculate yesterday's estimates
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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)

Member

B431
B434
B435
B5202
B431
B434
B435
B5202
B431
B434
B435
B5202
B431
B434
B435
B5202
B431
B434
B435
B5202
B431
B434
B435
B5202
B431
B434
B435
B5202
B431
B434
B435
B5202
B431
B434
B435
B5202
B431
B434
B435
B5202

N Vy
[kN] [kN]

19,6 0,4
32,6 0,5
-19,5 -0.4
677,5 0,2
-32,2 0,1
-14,6 0,1
56,3 -0,2
-1091,5 0,2
-18,7 -0,1
-14,9 -0,1
29,2 0,1
-653,4 0,0
-0,2 -0,1
9,0 0,0
4,7 0,1
-3,1 0,0
18,8 0,5
45,5 0,6
-10,8 -0,5
674,4 0,3
-0,9 0,1
20,6 0,2
12,2 -0,1
-5,5 0,1
-31,4 0,2
-25,3 0,1
50,0 -0,2
-1087,5 0,2
10,9 0,1
34,6 0,3
-2,9 -0,1
402,3 0,1
19,2 0,4
374 0,5
-16,2 -0,4
676.4 0,3
-0,2 -0,1
9,0 0,0
4,7 0,1
-2,5 0,0

Vz
[kN]

0,0
-0,1
-0,1
-8,7

0,0
-0,1
-0,1
12,3

0,0
-0,1
-0,1

29

0,0
-0,1
-0,1
-0,9

0,0
-0,1
-0,1
-9,8

0,0
-0,1
-0,1
-1,9

0,0
-0,1
-0,1
13,6

0,0
-0,1
-0,1
-6,8

0,0
-0,1
-0,1
-9,2

0,0
-0,1
-0,1
-0,9

[kNm]

0,0
-0,2
-0,1

0,5
-0,1
-0,2

0,0

0,1

0,0

0,0

0,0
-0,1

0,0

0,1

0,0

0,0

0,0
-0,3
-0,2

0,7

0,0
-0,1

0,0

0,2
-0,1
-0,3

0,0

0,1

0,1

0,0

0,0

0,3

0,0
-0,3
-0,1

0,6

0,0

0,1

0,0

0,0

y
[kNm]

0,0
0,0
0,0
-7,5
0,0
0,0
0,0
7,9
0,0
0,0
0,0
52
0,0
0,0
0,0
-1,2
0,0
0,0
0,0
-8,8
0,0
0,0
0,0
-2,5
0,0
0,0
0,0
9,1
0,0
0,0
0,0
-6,3
0,0
0,0
0,0
-7,9
0,0
0,0
0,0
-1,2

[[2]=F5] StatiCa°®

Calculate yesterdsy's estimates

[kNm]

0,1
04
0,2

0,6
-0,1

0,0
0,1
0,2
0,1

0,1

0,1
03

0,0

0,0

0,0

0,1

0,1
0.5
03

0,9

0,0
-0,1
0,1

03

0,0

0,0

0,0
04

0,0
0,2
0,2

0,6

0,1
04
0,3

0,7

0,0

0,0

0,0

0,1
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Project:
Project no:
Author:

Check

Summary

Name
Analysis
Plates
Welds
Buckling
GMNA

Plates

Name

B431
B434
B435
B5202

Design data

Material

S 355

Value
100,0%
0,0 <5,0%
98,0 < 100%
Not calculated
Calculated

Thickness

[mm] Loads

6,0
6,0
6,0
10,0

ULS-Set(7)
ULS-Set(2)
ULS-Set(7)
ULS-Set(7)

y
[MPa]

ke

Overall check, ULS-Set(7)

//#]=/=] StatiCa°’
Calculate yesterday's estimates
Status
OK
oK
OK
OEd £p| OCed
(MPa] %] [MPa] Atatits
264,5 0,0 0,0 OK
282,6 0,0 00 OK
260,2 0,0 0,0 OK
340,8 0,0 00 OK
Elim
[%]
355,0 5,0
4/7
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Project:

Project no: [[=a]=F=] StatiCa°®
Author: Calculate yesterday's estimates
[%]
150%

100%
(5,00)

2 0,00 0%

Strain check, ULS-Set(7)

[MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

K 0,0

Equivalent stress, ULS-Set(7)
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Project:

Project no: [[a[=]=] StatiCa°®

Calculate yesterday's estimates
Author:

Welds (Plastic redistribution)

Throatth. Length Owed &I O T T ut Ut
I E L g
tem 9% imm]  [mm] ©adS  |\iPa] (%] [MPa] [MPa] [MPa] (%] [%] Stots
B5202-arc 1 B434 44,0n 339 ULS-Set(7) 3443 00 -173 -1976 -188 79,0 19,5 OK
B5202-arc 1 B431 44,0M 279 ULS-Set(7) 427,0 0.1 -39,6 2212 -106,3 98,0 19,8 OK
B5202-arc 12 B435 44,0 339 ULS-Set(7) 3189 0,0 -11,8 -183,8 -85 732 206 OK
A4,0M 339 ULS-Set(7) 3156 0,0 -103,3 -141,5 -980 725 178 OK
44,0M 279 ULS-Set(2) 4002 0,0 -146,7 200,1 78,7 91,9 20,1 OK
4406 339 ULS-Set(2) 3639 00 -750 1657 -121,7 83,6 188 OK
Design data
Bw Ow,Rd 090
M [MPa] [MPa]
S 355 0,90 435,6 352,8
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Name = Shape Nr. e Lok Bolts Nr.
[mm] [mm] [mm]
CUT1 Double fillet: a = 4,0 339,4
CUT2 Double fillet: a = 4,0 279,2
CUT3 Double fillet: a = 4,0 339,4
Welds
. Throat thickness Leg size Length
Type Material [mm] [mm] [mm]
Double fillet $:355 4,0 5,7 958,0
Code settings
Item Value Unit Reference
YMo 1,00 = 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: 2.2
Yc 1,50 - EN 1992-1-1:2.4.2.4
Yinst 1,20 - EN 1992-4: Table 4.1
Joint coefficient Bj 0,67 - EN 1993-1-8: 6.2.5
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
6/7
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Project:
Project no:
Author:

Item
Limit plastic strain
Weld stress evaluation
Detailing
Distance between bolts [d]
Distance between bolts and edge [d]
Concrete breakout resistance check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

Value Unit
0,05 -
Plastic redistribution
No
2,20 -
1,20 -
Both
Yes
Yes
No
0,03 -
Yes
No

[[=]=FZ] StatiCa®

Calculate yesterday's estimates

Reference
EN 1993-1-5

EN 1993-1-8: tab 3.3

EN 1993-1-8: tab 3.3

EN 1992-4:7.2.1.4 and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1

CIDECTDG 1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8:5.2.2.5

717
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9.9. Spoj grede sa zidom

Project:

Project no: //#]/=[=] StatiCa®

Colculate yesterdoy's estimstes
Author:

Material

Steel S 355
Concrete C35/45

Project item Con N2179

Design

Name Con N2179

Description

Analysis Stress, strain/ loads in equilibrium

Beams and columns

B — Direction vy -Pitch o-Rotation Offsetex Offsetey Offsetez
[ [’ [ [mm] [mm] [mm]

B3973 1-HEB160 0,0 0,0 0,0 0 0 0 Position

Name Cross-section Forces in

Cross-sections

Name Material
1-HEB160 S 355
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Project:

Project no: [[s][=F=] StatiCa°®

Calculate yesterday's estimates
Author:

Cross-sections

Name Material Drawing

o

1-HEB160 S 355 ©

Anchors
Diameter fu Gross area
Name Bolt assembly [mm] [MPa] M|

M20 10.9 M20 10.9 20 1000,0 314

Load effects (forces in equilibrium)
N Vy Vz Mx My Mz
bame Msmben IkN] [kN] [kN] [kNm] [kNm] [kNm]

ULS-Set(1) B3973 -114,0 0,0 -1,1 0,0 0,0 0,0

ULS-Set(2) B3973 69,4 0,0 -0,8 0,0 0,0 0,0

ULS-Set(3) B3973 65,7 0,0 -0,8 0,0 0,0 0,0

ULS-Set(4) B3973 -110,3 0,0 -1,1 0,0 0,0 0,0

ULS-Set(5) B3973 -3,1 0,0 -1,1 0,0 0,0 0,0

ULS-Set(6) B3973 -2,3 0,0 -0,8 0,0 0,0 0,0

ULS-Set(7) B3973 -110,2 0,0 -1,1 0,0 0,0 0,0

ULS-Set(8) B3973 65,9 0,0 -0,8 0,0 0,0 0,0

ULS-Set(9) B3973 -110,3 0,0 -1,1 0,0 0,0 0,0

ULS-Set(10) B3973 -114,0 0,0 -1,1 0,0 0,0 0,0
Foundation block

Item Value Unit

cB1

Dimensions 840 x 840 mm

Depth 300 mm

Anchor M20 10.9

Anchoring length 250 mm

Shear force transfer Anchors
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Project:
Project no:
Author:

Check

Summary
Name

Analysis

Plates

Anchors

Welds

Concrete block
Buckling

Plates

Name

B3973-bfl 1
B3973-tfl 1
B3973-w 1
BP1

Design data

Material

S 355

&

Overall check, ULS-Set(1)

100,0%

0,0 <5,0%

93,1 < 100%
20,3 < 100%

4,2 <100%

Not calculated

Thickness

[mm]

13,0
13,0

8,0
20,0

Value

Loads

ULS-Set(1)
ULS-Set(1)
ULS-Set(1)
ULS-Set(1)

OEd
[MPa]

53,1
52,6
60,0
56,8

355,0

OK
OK
OK
OK
OK

£p|
[%]

0,0
0,0
0,0
0,0

[/a]=]=] StatiCa®

Calculate yesterday's estimatos

Status

OCEgqg
[MPa]

0,0 OK
0,0 OK
0,0 OK
0,0 OK

Elim

[%]

Status

50
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Project:

Project no:

Author:
-1
{r
i ¥
Strain check, ULS-Set(1)
-1

K

Equivalent stress, ULS-Set(1)

[[=]=]=] StatiCa®

Calculate yesterday's estimates

[%]
150%

| 100%
|(5,00)

0%

[MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

0,0
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Project:

~ @®
Project no: @Statlca
it Colculata yestarday's estimates
Anchors
NEd VEd NRd,c VRd,c VRd,cp Utt Uts Utts
Shape Item Loads N]  [kN] [kN] kN] kN] % %] (%] Status
A1 ULS-Set(1) 287 | 02| 1225 39,8 2450 931 28 90,3 OK
-}2— .{1 A2 ULS-Set(1) 283 | 03| 1225 39,8 2450 931 28 90,3 OK
£ £ A3 ULS-Set(1) 286 03 1225 - 2450 931 04 899 OK
A4 ULS-Set(1) 284 05 1225 - 2450 931 06 89,9 OK
Design data
NRd,s VRd,s
Grade [kN] [kN]
M20 10.9-1 148,8 81,7
Welds (Plastic redistribution)
Throatth. Length OwEd E&pI O m T ut Ut
| E L ), =
foau| S Edge mm]  [mm] 0adS  \MPa] (%] [MPa] [MPa] MPaj [%] [%] Srus
BP1 B3973-bfl1 44,0M 160 ULS-Set(1) 86,3 0,0 38,6 24,6 37,2 19,8 145 OK
440N 160 ULS-Set(2) 714 00 -279 -234 298 164 8,1 OK
BP1 B3973-tfl1 44,0n 160 ULS-Set(2) 704 00 -27,7 -229 -295 16,2 8,0 OK
44,06 160 ULS-Set(1) 86,2 0,0 38,5 244 -372 198 143 OK
BP1 B3973-w1 440n 147 ULS-Set(1) 884 0,0 443 02 442 203 16,6 OK
44,0n 147 ULS-Set(1) 88,2 0,0 440 09 -441 203 16,6 OK
Design data
Bw Ow,Rd 090
[ [MPa] [MPa]
S 355 0,90 435,6 352,8
Concrete block
c Actf o kj Fia Ut
Item Loads 1 ] Status
[mm] [mm?3] [MPa] I [MPa] [%]
CB 1 ULS-Set(2) 35 41801 1,7 2,52 39,4 42 OK
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Name s Shape Nr. ol tengihn Bolts Nr.
[mm] [mm)] [mm]
BP1 P20,0x240,0-240,0 (S 355) 1 Double fillet: a=4,0 467,0 M20 109 4
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Project:
Project no:
Author:

Welds

Type Material

Double fillet S 355

Anchors

Name

M20 10.9

Code settings

Item
Ymo
Ym1
Ym2
Ym3
Yc
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)

Braced system

Throat thickness

[mm]

4,0

Length
[mm]

270

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

//#|=/=] StatiCa®

Leg size Length

[mm] [mm]
5,7 467,0

Drill length Count
[mm]
250 4
Unit Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1:2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8: 6.2.5

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

EN 1992-4:7.2.1.4and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1

CIDECTDG 1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8: 5.2.2.5
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9.10. Nastavak gornjeg pojasa glavne resetke

Project:
Project no:
Author:

Material

Steel S 355

Project item Con N1015

Design
Name Con N1015
Description
Analysis Stress, strain/ loads in equilibrium

Beams and columns

B-
Name Cross-section Direction
[1
B3048 3- 0,0
CFRHS200X100X10(RHS200x100) 5
B3049 - 0,0

CFRHS200X100X10(RHS200x100)

v -
Pitch
[l

0,0

0,0

Cross-sections

Name

G
CFRHS200X100X10(RHS200x100)

//#]=/=] StatiCa®
a- Offset Offset Offset
. Forces
Rotation ex ey ez =
[] [mm] [mm] [mm]
0,0 0 0 0 Position
0,0 0 0 0 Position
Material
S 355
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Project:
Project no:
Author:

Cross-sections

Name

3=

Material

S 355

CFRHS200X100X10(RHS200x100)

Bolts

Name

M16 10.9

Bolt assembly

M16 10.9

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)

Member

B3048
B3049
B3048
B3049
B3048
B3049
B3048
B3049
B3048
B3049
B3048
B3049
B3048
B3049
B3048
B3049
B3048
B3049
B3048
B3049

Z
3
ol o
S
N
Diameter
[mm]
16
N Vy Vz
[kN] [kN] [kN]

149,6 0,2 -0,2
-150,0 -0,1 -0,2
389,8 0,4 -0,1
-389,3 -0,3 -0,3
416,2 0,4 0,2
-416,5 -0,2 -0,1
121,2 0,3 -0.4
-121,0 -0,2 -0,4
291,9 0,4 -0,2
-291,6 -0,3 -0,4
123,2 0,2 -0,4
-122,8 -0,2 -0,5
4147 0,5 0,1
-414,9 -0,3 -0,1
119,5 0,3 -0,4
-119,3 -0,2 -0,4
388,0 0,4 -0,1
-387,5 -0,3 -0,3
388,2 0,5 -0,1
-387,6 -0,4 -0,4

Drawing

fu
[MPa]

1000,0

Mx
[kNm]

-0,2
0,2
-0,5
0,6
-0,5
0,6
-0,2
0,2
-0,4
0,5
-0,2
0,2
-0,6
0,6
-0,2
0,2
-0,5
0,6
-0,6
0,6

StatiCa®
Gross area
[mm?]
201
My Mz
[kNm] [kNm]
0,9 -0,3
-0,9 -0,1
2,5 -0,4
-2,5 -0,4
2,8 -0,4
-2,8 -0,2
0,6 -0,3
-0,6 -0,3
1,8 -0,5
-1,7 -0,4
0,6 -0,2
-0,6 -0,3
2,8 -0,6
-2,7 -0,4
0,6 -0,3
-0,6 -0,3
2,5 -0,4
-2,4 -0,4
2,4 -0,6
-2,4 -0,6
2/6
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Project:
Project no:
Author:

Check

Summary
Name

Analysis

Plates

Bolts

Welds

Buckling

GMNA

Plates

Name

B3048
B3049
PP1a
PP1b

Design data

Materia!

S 355

Value
100,0%
0,0 <5,0%
2,2 <100%
79,3 < 100%
Not calculated
Calculated
Thickness Loads
[mm]
10,0 ULS-Set(7)
10,0 ULS-Set(7)
10,0 ULS-Set(7)
10,0 ULS-Set(3)
fy
[MPa]

Overall check, ULS-Set(7)

[F] StatiCa®
Calculate yesterday's estimates
Status
OK
OK
OK
OK
OEd Ep| OCgd
[MPa] %] [MPa] St
17,6 0,0 0,0 OK
13,9 0,0 0,0 OK
12,6 0,0 16,6 OK
12,3 0,0 16,6 OK
Elim
[%]
355,0 5,0
3/6
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Project:

Project no: //#/=/=] StatiCa®
Author: Calculate yesterday's estimates
[%]
150%

100%
] (5,00)

’< 0,00 0%

Strain check, ULS-Set(7)

[MPa]

355,0
-M% 325
300
275
250
25
200
175
150
125
100

75

50

oo
25
;: 0,0

Equivalent stress, ULS-Set(7)

4/6
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Project:

- e
Project no: [[=]=]=] StatiCa
Author: Calculate yesterday's estimates

Bolts

FtEd v Uty Fb,Rd Uty Ut
Name Loads [kN] [kN] %] [N [%] [%] Status
B1 ULS-Set(10 0,2 1,2 0,2 96,1 1,9 2,1 OK
o (10
B2 ULS-Set(10) 0,2 1,3 0,2 103,4 2,1 2,2 OK
B3 ULS-Set(9) 0,2 1,0 0,2 100,5 1.7 1,8 OK
-# -fg B4 ULS-Set(10) 0,2 1.1 0,2 11,4 1,8 1,9 OK
Design data
FtRrd Bp,Rd FyRd
Nertie [KN] [kN] (kN]
M16 10.9 - 1 113,0 209,0 62,8

Welds (Plastic redistribution)

Throatth. Length Ow,Ed EpI o] N L1 ut Utc
Item Edge [mm] [mm] Loads MPal [%] [MPa] [MPa] [MPa] [%] (%] Status
PP1a B3048 44,0 524 ULS-Set(7) 3434 00 -1954 241 1612 788 63,7 OK
PP1b B3049 44,0 524 ULS-Set(7) 3454 0,0 -198,5 14,4 1625 793 63,7 OK
Design data
Bw Ow,Rd 090
[-] [MPa] [MPa]
S 355 0,90 435,6 352,8
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Name Faiss Shape Nr. Melds Length Bolts Nr.
[mm] [mm] [mm]
+ +
PP1 P10,0x200,0-300,0 (S 355) 1 Fillet: a=4,0 1048,5 M16 10.9 4
i
P10,0x200,0-300,0 (S 355) 1
-+
5/6
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Project:
Project no:
Author:

Welds

Type Material

Fillet S 355
Bolts

M16 10.9

Code settings

Item
Ymo
Ym1
Ym2
YM3
Yc
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)

Braced system

4,0

Throat thickness
[mm]

Grip length
[mm]

20

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

Unit

//#/=]=] StatiCa®
Leg size Length
[mm] [mm]
5,7 1048,5
Count
4
Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1: 2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8:6.2.5

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

EN 1992-4:7.214and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1
CIDECTDG1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8:5.2.2.5
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9.11. Nastavak donjeg pojasa glavne reSetke

Project:
Project no:
Author:

Material

Steel S 355

Project item Con N1014

Design
Name Con N1014
Description
Analysis Stress, strain/ loads in equilibrium

Beams and columns

‘3 -
Name Cross-section Direction
[l
B5098 2~ 0.0
CFRHS200X100X12.5(RHS200x100) L
D -
85099 CFRHS200X100X12.5(RHS200x100) 0.0

Cross-sections

Name

Brs
CFRHS200X100X12.5(RHS200x100)

/[/=]=]=] StatiCa*®
y- o- Offset  Offset  Offset Forcas
Pitch  Rotation ex ey ez in

[l [1 [mm] [mm] [mm]
0,0 0,0 0 0 0 Position
0,0 0,0 0 0 0 Position

Material
S 355
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Project:
Project no:
Author:

Cross-sections

Dia

Name

CFRHS200X100X12.5(RHS200x100)

Bolts

Name

M20 10.9

Material

S 355

Bolt assembly

M20 10.9

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)

Member

B5098
B5099
B5098
B5099
B5098
B5099
B5098
B5099
B5098
B5099
B5098
B5099
B5098
B5099
B5098
B5099
B5098
B5099
B5098
B5099

N
[kN]

-88,6
129,5
-305,2
456,3
-274,6
4251
-103,8
140,6
-231,5
329,6
-119,2
160,7
-283,3
436,4
-102,9
138,3
-304,1
453,7
-313,7
467,3

200

Diameter

175

[mm]

Vy

[kN]

0,0
0,0
-0,1
0,1
-0,1
0,1
0,0
0,0
-0,1
0,1
0,0
0,0
-0,1
0,1
0,0
0,0
-0,1
0,1
-0,1
0,1

W

Vz

[kN]

-0,3
-0,3
-0,3
-0,6

00
-0.3
-0,5
0,5
-0,4
-0,6
-0,6
-0,6
-0,1
-0,3
-0,5
-0,5
-0,3
-0,6
-0,4
-0,6

100

Drawing

fu
[MPa]

1000,0

Mx
[kNm]

-0,3
0,2
-0,9
0,6
-0,9
0,6
-0,3
0,2
-0,7
0,4
-0,3
0,2
-0,9
0,6
-0,3
0,2
-0,9
0,6
-0,9
0,6

[[=]=F] StatiCa*
Gross area
[mm?]
314
My Mz
[kNm] [kNm]
0,9 0,1
-0,9 0,0
2,5 0,3
-2,5 0,0
2,8 0,2
-2,8 0,1
0,6 0,1
-0,6 0,0
1,7 0,2
1,7 0,0
0,5 0,1
-0,5 0,0
2,8 0,2
-2,8 0,1
0,6 0,1
-0,6 0,0
2,4 0,3
-2,4 0,0
2,4 0,3
-2,4 0,0
2/6
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Project:

#/=)=] StatiCa°®

Project no:

i Ko Calculate yesterdsy's sstimates
Check
Summary

Name Value Status

Analysis 100,0% OK

Plates 0,3<5,0% OK

Bolts 94,6 < 100% OK

Welds 98,7 < 100% OK

Buckling Not calculated

GMNA Calculated
Plates

Thickness OEd Ep| OCgd
Name [mm] Loads [MPa] %] [MPa] Status

B5098 12,5 ULS-Set(10) 259,3 0,0 0,0 OK

B5099 12,5 ULS-Set(10) 259,6 0,0 0,0 OK

PP1a 18,0 ULS-Set(10) 355,6 0,3 152,3 OK

PP1b 18,0 ULS-Set(10) 355,6 0,3 152,3 OK
Design data

f, £
¢ y lim
Material [MPa] (%]
S 355 355,0 5,0

Overall check, ULS-Set(10)
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Project:

Project no: //#/=]=] StatiCa®
Author: Calculate yesterday's estimates
[%]
150%

e

1( 0,27 0%

Strain check, ULS-Set(10)

MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

1( 0,0

Equivalent stress, ULS-Set(10)

4/6
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Project:
Project no:
Author:

Bolts

'

Design data

M20 10.9 -1

Name

Name

B1
B2
B3

B4

Welds (Plastic redistribution)

Item Edge
PP1a B5099
PP1b  B5098

Design data
S 355
Buckling

Throat th.

[mm]
46,0
46,0

Length

[mm]

Loads
ULS-Set(10)
ULS-Set(10)
ULS-Set(10)
ULS-Set(10)

Loads

494  ULS-Set(10)
494 ULS-Set(10)

Buckling analysis was not calculated.

Bill of material

Manufacturing operations

Name

PP1

Plates
[mm]

P18,0x200,0-300,0 (S 355)

P18,0x200,0-300,0 (S 355)

Bw
[
0,90

Shape

+ +

FtEd
[kN]

164,0
164,0
166,9

166,9

FtRd
[kN]

Ow,Ed
[MPa]

429,8
429,0

[kN]

176,

€p|
[%]

1,7
1.3

1

v Ut,
[%]

1,0 93,0

1,2 93,0
1,0 94,6

94,6

[[=]=]=] StatiCa®

Calculate yesterday's estimates

FuRd
[kN]

180,9
218,1
171,7

198,7

Bp,Rd
[kN]

4

A
[MPa]

346,4
327,2

T
[MPa]

Ow,Rd
[MPa]

42,8
83,8

445,8

T
[MPa]

-140,5
-136,6

435,6

Welds
[mm]

Fillet: a=6,0

Length
[mm]

988,2

Ut
[%]

98,7
98,5

Utys
[%]

67,4
67,6
68,6
68,8

Status

OK

OK

OK

OK

FyRd
[kN]

Ut
[%]

75,0
75,0

090
[MPa]

Bolts

M20 10.9

98,0

Status

OK
OK

352,8

Nr.

4

5/6
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Project:
Project no:
Author:

Welds

Type Material
Fillet S 355 6,0

Bolts

Name

M20 10.9

Code settings

Item
Ymo
Ym1
Ym2
Ym3
Yc
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

Throat thickness
[mm]

Grip length
[mm]

36

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

Unit

[[=]=]=] StatiCa®
Leg size Length
[mm] [mm]
8,5 988,2
Count
4
Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1:2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8:6.2.5

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

EN 1992-4:7.2.14and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1

CIDECTDG 1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8:5.2.2.5

6/6
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9.12. Nastavak ispuna glavne reSetke

Project:

Project no: //#]=]=] StatiCa°®
Author: Calculate yesterday's estimates
Material

Steel S 355

Project item - Nastavak ispune glavne resetke

Design

Name - Nastavak ispune glavne resetke
Description

Analysis Stress, strain/ loads in equilibrium

Beams and columns

B — Direction y-Pitch a-Rotation Offsetex Offsetey Offsetez

Name Cross-section ] el el [mm] [mm] [mm] Forces in
B1 3 - RHSCF140/80/6.0 0,0 0,0 0,0 0 0 0 Node
B2 3 - RHSCF140/80/6.0 180,0 0,0 0,0 0 0 0 Node

Cross-sections

Name Material
3 - RHSCF140/80/6.0 S 355

170 |



Project:
Project no:
Author:

Cross-sections

Name Material
3 - RHSCF140/80/6.0 S 355
Bolts
Name Bolt assembly
M16 10.9 M16 10.9

Load effects (forces in equilibrium)
N

Name Member [kN]
LE1 B1 103,1
B2 -103,1
Check
Summary
Name

Analysis 100,0%

Plates 0,1<5,0%

Bolts 54,6 < 100%

Welds 97,5 < 100%

Buckling Not calculated

GMNA Calculated
Plates

N Thickness
ame
[mm]

B1 6,0 LE1

B2 6,0 LE1

PP1a 10,0 LE1

PP1b 10,0 LE1

Loads

[/=]=]=] StatiCa°®
Drawing
Z
Y
(=]
<
—
i
Diameter fu Gross area
[mm] [MPa] [mm?]
16 1000,0 201
Vy Vz Mx My Mz
[kN] [kN] [kNm] [kNm] [kNm]
0,0 -0,3 0,0 0,0 -0,1
0,0 0,3 0,0 0,0 0,1
Value Status
OK
OK
OK
OK
Ogd £p| OCgd
[MPa] %] [MPa] Steslt
2747 0,0 0,0 OK
274,7 0,0 0,0 OK
3552 0,1 44,3 OK
355,2 0,1 44,3 OK

2/6

171 |



Project:

Project no:
Author:
Design data
Material fy
[MPa]
S 355 355,0

ke

Overall check, LE1

ke

Strain check, LE1

0,08

//#/=/=] StatiCa®

Calculate yesterday's estimates

[%]

Elim
[%]

150%

100%

(5,00)

0%

5,0

3/6
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Project:

_l_] o @
Project no: [[=]=[Z] StatiCa
Author: Calculate yesterday's estimates
[MPa]
-103,1 3550
\ 03 325
v 300
275
250
225
200
175
150
125
100
75
& o A0
25
f( 0,0
Equivalent stress, LE1
Bolts
Figa \ Ut Fpra Ut Uty
Name Loads [kN] [kN] [%] [kN] %] %] Status
B1 LE1 61,7 0,1 54,6 87,4 0,1 39,1 OK
F T
B2 LE1 60,5 0,1 53,5 87,3 0,1 38,3 OK
B3 LE1 61,7 0,1 54,6 87,4 0,1 39,1 OK
.# -ﬁ B4 LE1 60,4 0,1 53,4 87,3 0,1 38,3 OK
Design data
FtRd Bp,Rd FyRrd
Name kN] kN] kN]
M16 10.9 - 1 113,0 209,0 62,8
Welds (Plastic redistribution)
Throat th. Length OwEd EPI o ] T Ut Ut
ltem  Edge [mm] [mm] Loads MPa] [%] [MPa] [MPal [MPa] [%] (%] Status
PP1a B1 45,0 395 LE1 410,5 0,0 3441 -42,2 1221 97,5 36,5 OK
PP1b B2 45,0 395 LE1 410,0 0,0 3441 417 -121,7 975 364 OK
Design data
Bw Ow,Rd 090
[] [MPa] [MPa]
S 355 0,90 435,6 352,8
4/6
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Project:

Project no: //#]=/=] StatiCa®
Author: Calculste yesterdsy's estimates
Buckling

Buckling analysis was not calculated.

Bill of material

Manufacturing operations

Name Rlates Shape Nr. Yiolde Eength Bolts Nr.
[mm] [mm] [mm]
+ 4+
PP1 P10,0x200,0-260,0 (S 355) 1 Fillet: a = 5,0 789,1 M16 10.9 4
4 hd
+ +
P10,0x200,0-260,0 (S 355) I 1
[+ +]
Welds
: Throat thickness Leg size Length
Type Material [mm] [mm] [mm]
Fillet S 355 5,0 7.1 789,1
Bolts
Name Grip length Count
[mm]
M16 10.9 20 4
Code settings
Item Value Unit Reference
YMo 1,00 - EN 1993-1-1: 6.1
YM1 1,00 - EN 1993-1-1: 6.1
Ym2 1,25 - EN 1993-1-1: 6.1
YMm3 1,25 - EN 1993-1-8: 2.2
Yc 1,50 - EN 1992-1-1:2.4.2.4
Yinst 1,20 - EN 1992-4: Table 4.1
Joint coefficient Bj 0,67 - EN 1993-1-8:6.2.5
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
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Project:

Project no: //#[=]=] StatiCa°’
AU Calculate yesterdy's ostimates

Item Value Unit Reference
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 check Both EN 1992-4:7.21.4 and 7.2.2.5
Use calculated ab in bearing check. Yes EN 1993-1-8: tab 3.4
Cracked concrete Yes EN 1992-4
Local deformation check No CIDECTDG 1,3-1.1
Local deformation limit 0,03 - CIDECTDG 1,3-1.1
Geometrical nonlinearity (GMNA) Yes Allow large deformations of hollow sections
Braced system No EN 1993-1-8:5.2.2.5

6/6
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9.13. Spoj gornjeg pojasa glavne reSetke s ispunama

Project:

Project no: //#]=]=] StatiCa®
Kuici Calculate yesterday's estimates
Material

Steel S.355
Project item Con N1017
Design

Name Con N1017

Description

Analysis Stress, strain/ loads in equilibrium
Beams and columns

B- Y- a- Offset Offset Offset Forcas
Name Cross-section Direction Pitch Rotation ex ey ez in
[1 [l [ [mm] [mm] [mm]
B1146 1 - CFRHS140X80X6(RHS140x80) 0,0 0,0 90,0 0 0 0 Position
B1165 1 - CFRHS140X80X6(RHS140x80) 0,0 0,0 0,0 0 0 0 Position
B1166 1 - CFRHS140X80X6(RHS140x80) 0,0 0,0 0,0 0 0 0 Position
3- b
B3048  CERHS200X100X10(RHS200%100) 09 29 oL ° 0 9 Npawton
.\
1/7
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Project:
Project no:
Author:

Cross-sections

Name
1 - CFRHS140X80X6(RHS140x80)

3
CFRHS200X100X10(RHS200x100)

Cross-sections

Name Material

1 - CFRHS140X80X6(RHS140x80) S 355

8~

CFRHS200X100X10(RHS200x100) S 35°

Material
S 355

S 355

Drawing

[/a]=[=] StatiCa°®

Calculate yesterday's estimates

2/7
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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)

Member

B1146
B1165
B1166
B3048
B3048
B1146
B1165
B1166
B3048
B3048
B1146
B1165
B1166
B3048
B3048
B1146
B1165
B1166
B3048
B3048
B1146
B1165
B1166
B3048
B3048
B1146
B1165
B1166
B3048
B3048
B1146
B1165
B1166
B3048
B3048
B1146
B1165
B1166
B3048
B3048
B1146

N Vy
[kN] [kN]
-3,3 0,0
-90,4 0,0
-116,9 -0,1
-399,6 -0,3
0,0 0,0
-1,4 0,0
-39,7 0,0
-49,2 0,0
-160,9 -0,2
0,0 0,0
2,4 0,0
-37,7 0,0
-51,0 -0,1
-222,1 -0,1
0,0 0,0
2,2 0,0
-94,5 0,0
-116,2 -0,1
-330,4 -0,4
0,0 0,0
-2,5 0,0
-66,0 0,0
-83,6 -0,1
-291,9 -0,4
0,0 0,0
2,5 0,0
-101,0 0,0
-127,3 -0,1
-388,0 -0,4
0,0 0,0
-1,6 0,0
-24,8 0,0
-30,4 0,0
-121,2 -0,3
0,0 0,0
-3,0 0,0
-102,0 0,0
-129,5 -0,1
-414,7 -0,5
0,0 0,0
2,4 0,0

Vz
[kN]

0,0
0,3
0,3
-1,6
0,0
0,0
0,2
0,2
0,6
0,0
0,0
-0,2
0,2
1.1
0,0
0,0
0,3
0,3
-1,1
0,0
0,0
0,3
0,3
1,1
0,0
0,0
0,3
03
1,3
0,0
0,0
0,2
0,2
0,6
0,0
0,0
0,3
03
1,5
0,0
00

0,2
0,0
0,2
0,5
0,0
0,1
0,0
0,1
0,3
0,0
0,1
0,0
0,1
0,3
0,0
0,2
0,0
0,2
0,5
0,0
0,1
0,0
0,1
0,4
0,0
0,2
0,0
0,2
0,5
0,0
0,0
0,0
0,1
0,2
0,0
0,2
0,0
0,2
0,6
0,0
0,2

[[=]=]=] StatiCa’
y
(kNm] kN
0,0 0.2
0.0 0.1
0,0 0.2
0,4 04
0,0 0,0
0.0 0.1
0,0 0,0
0,0 0.1
0,6 03
0,0 0,0
0,0 0.1
0,0 0,0
0.0 0.1
0,1 02
0,0 0,0
0,0 0.2
0,0 0,0
0,0 0.2
1,0 06
0,0 0,0
0.0 0.2
0,0 0,0
0,0 0.1
07 05
0,0 0,0
0,0 0,2
0,0 0.1
0,0 02
1,0 05
0,0 0,0
0.0 0.1
0,0 0,0
0,0 0,0
03 03
0,0 0.0
0,0 0.2
0,0 0,0
0.0 0.2
07 0,6
0,0 0,0
0,0 02

3/7
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Project:
Project no:
Author:

Name

ULS-Set(10)

Check

Summary

Name
Analysis
Plates
Welds
Buckling
GMNA

Plates

Name

B1146
B1165
B1166
B3048

Design data

Material

S 355

Member

B1165
B1166
B3048
B3048
B1146
B1165
B1166
B3048
B3048

100,0%

0,0 <5,0%

[kN]
-102,6
-128,3
-386,6

0,0
2,0
278
-35,8
-151,3
0,0

Value

98,1 < 100%

Not calculated

Calculated

Thickness
[mm]

6,0
6,0
6,0
10,0

Loads
ULS-Set(8)
ULS-Set(8)
ULS-Set(8)
ULS-Set(8)

y
[MPa]

Vy
[kN]

0,0
-0,1
-0,5

0,0

0,0

0,0

0,0
-0,2

0,0

Vz
[kN]

-0,3
-0,3
-1,2
0,0
0,0
-0,2
-0,2
-0,8
0,0

Ogd
[MPa]

69,3
213,5
273,2
175,3

355,0

Mx
[kNm]

Ep|
[%]

0,0
0,0
0,0
0,0

0,0
0,2
0,6
0,0
0,0
0,0
0,1
0,2
0,0

OK
OK
OK

OCEgq
[MPa]

[[=]=F=] StatiCa’
My Mz
[kNm] [kNm]
0,0 0,0
0,0 0,2
-1,1 -0,7
0,0 0,0
0,0 0,1
0,0 0,0
0,0 0,0
-0,1 -0,3
0,0 0,0
Status
Status
0,0 OK
0,0 OK
0,0 OK
0,0 OK
Elim
[%]
5,0
4/7
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Project:
Project no:
Author:

e

Overall check, ULS-Set(8)

Strain check, ULS-Set(8)

//=/=/=] StatiCa®

Calculate yesterday's estimates

[%]

0,00) s—

150%

100%
(5,00)

0%

5/7
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Project:

Project no: [[a]=]=] StatiCa®
Author: Calculate yesterdsy's estimates
[MPa]
3550
325
300
275
250
225
200
175
150
125
100
75
50
25
0,0
Equivalent stress, ULS-Set(8)
Welds (Plastic redistribution)
Throat th. Length OwEd &I O Ul T Ut Ut t
Item Edge [mm] [mm] Loads MPal (%] [MPa] [MPal [MPa] [%] (%] Status
B3048-arc 12 B1166 43,0n 194 ULS-Set(8) 4275 04 -11,3 -1951 -151,0 98,1 36,8 OK
B3048-arc 12 B1146 43,0hn 169 ULS-Set(8) 1240 0,0 28,6 51,8 -466 285 88 OK
B3048-arc 12 B1165 44,0n 194 ULS-Set(8) 3380 0,0 959 728 1724 776 271 OK
43,06 194 ULS-Set(6) 4269 0,0 -52,0 -209,7 1259 98,0 404 OK
43,06 169 ULS-Set(8) 164,8 00 -390 -919 98 378 11,3 OK
44,06 194 ULS-Set(8) 354,0 0,0 -343 -1046 -1745 813 244 OK
Design data
ﬁw cw.Rd 090
[ [MPa] [MPa]
S 355 0,90 435,6 352,8
Buckling
Buckling analysis was not calculated.
6/7
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Project:
Project no:
Author:

Bill of material

Manufacturing operations

Plates

Name [mm]

CUT1
CuT2
CUT3

Welds

Type Material

Double fillet S 355
Double fillet S 355

Code settings

Item
Ym0
Ym1
Ym2
Ym3
Yc
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)

Braced system

Shape

Nr.

Welds

[mm]
Double fillet: a = 3,0
Double fillet: a = 3,0
Double fillet: a = 4,0

Throat thickness

[mm]
3,0
4,0

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

Unit

[/=]=]=] StatiCa®
Length
[mm] Bolts Nr.
194,2
169,2
194,2
Leg size Length
[mm] [mm]
42 363,4
5,7 194,2
Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2
EN 1992-1-1:2.4.2.4
EN 1992-4: Table 4.1
EN 1993-1-8:6.2.5

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

EN 1992-4:7.214and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECT DG 1,3-1.1

CIDECTDG 1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8: 5.2.2.5

77
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9.14. Spoj donjeg pojasa glavne resetke s ispunama

Project:

Project no: //#]=]=] StatiCa°®
Author: Calculate yesterday's estimates
Material

Steel S 355

Project item Con N1014

Design

Name Con N1014

Description

Analysis Stress, strain/ loads in equilibrium

Beams and columns

B- y- o- Offset  Offset  Offset Forcas
Name Cross-section Direction Pitch Rotation ex ey ez in
[ [l [1 [mm] [mm] [mm]
B1145 1 - CFRHS140X80X6(RHS140x80) 0,0 0,0 90,0 0 0 0 Position
B1164 1 - CFRHS140X80X6(RHS140x80) 0,0 0,0 0,0 0 0 0 Position
B1165 1 - CFRHS140X80X6(RHS140x80) 0,0 0,0 0,0 0 0 0 Position
2- =
B5098  CFRHS200X100X12.5(RHS200x100) 00| 00 0.0 o g 0 | Resition
147
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Project:
Project no:
Author:

Cross-sections

Name
1 - CFRHS140X80X6(RHS140x80)

2
CFRHS200X100X12.5(RHS200x100)

Cross-sections

Name Material

1 - CFRHS140X80X6(RHS140x80) S 355

Dra

CFRHS200X100X12.5(RHS200x100) © 358

Material
S 355

S 355

Drawing

[/a]=]=] StatiCa®

Calculate yesterday's estimates
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Project: - . "
Project no: [[z]=F] StatiCa*®

Calculata yesterdsy's astimates
Author:

Load effects (forces in equilibrium)

Hame ftember [kT\J] [sz] [lﬁ] [klrl)r(n] [k'm;] [khr:rzn]
ULS-Set(1) B1145 1,0 0.0 0,0 0,0 0,0 -0,1
B1164 23,0 0,0 02 0,0 0.0 0,1
B1165 26,5 0.0 02 0,0 0,0 -0,1
B5098 88,6 0,0 03 03 0.9 0.1
ULS-Set(2) B1145 10,1 0,1 0,0 -0,1 0,0 0,2
B1164 81,1 0,0 03 0,1 0.0 02
B1165 101,6 0,0 03 0,0 0,0 -0,1
B5098 -305,2 0,1 03 0,9 2,5 03
ULS-Set(3) B1145 9,2 0,1 0,0 -0,1 0,0 02
B1164 82,1 0,0 03 -0,1 0,0 0,2
B1165 99,9 0,0 03 0.0 0,0 -0,1
B5098 -274,6 0,1 0,0 0,9 2,8 02
ULS-Set(4) B1145 A1 0,0 0,0 0,0 0.0 0,1
B1164 20,0 0,0 0,2 0,0 0,0 -0,1
B1165 24,4 0,0 0,2 0.0 0,0 -0,1
B5098 -103,8 0,0 05 03 06 0.1
ULS-Set(5) B1145 55 0,0 0.0 0,1 0.0 0,1
B1164 53,1 0.0 03 -0,1 0,0 0,2
B1165 65,6 0,0 03 0,0 0,0 -0,1
B5098 2315 0,1 -0,4 07 17 02
ULS-Set(6) B1145 1.9 0,0 0,0 0,0 0.0 0,1
B1164 22,0 0,0 0,2 0,0 0,0 -0,1
B1165 28,1 0.0 0,2 0,0 0,0 0,0
B5098 19,2 0,0 0,6 0,3 05 0.1
ULS-Set(7) B1145 9,1 0,1 0,0 0,1 0.0 02
B1164 837 0.0 03 -0,1 0,0 0,2
B1165 101,5 0,0 03 0.0 0,0 -0,1
B5098 -283.3 0,1 -0,1 0,9 28 02
ULS-Set(8) B1145 1,0 0,0 0,0 0,0 0,0 -0,1
B1164 19,2 0,0 0,2 0,0 0,0 -0,1
B1165 23,6 0.0 02 0,0 0,0 -0,1
B5098 -102,9 0,0 05 03 0,6 0.1
ULS-Set(9) B1145 10,0 0,1 0,0 -0,1 0,0 0,2
B1164 80,3 0,0 03 -0,1 0.0 02
B1165 100,6 0,0 03 0,0 0.0 -0,1
B5008 -304,1 -0,1 03 0,9 2,4 03
ULS-Set(10) B1145 10,0 -0,1 0,0 -0,1 0,0 0,2
B1164 82,6 0,0 03 0,1 0.0 02
B1165 1031 0,0 .03 0,0 0,0 -0,1
B5098 3137 -0,1 0,4 0,9 24 03
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Project:

Project no:
Author:
Check
Summary
Name Value
Analysis 100,0%
Plates 0,0 <5,0%
Welds 42,7 < 100%
Buckling Not calculated
GMNA Calculated
Plates
Thickness
Name [mm] Loads
B1145 6,0 ULS-Set(10)
B1164 6,0 ULS-Set(10)
B1165 6,0 ULS-Set(10)
B5098 12,5 ULS-Set(10)
Design data
Material fy
[MPa]
S 355

[PIZF] StatiCa’
Calculate yesterday's estimates
Status
OK
OK
OK
Ced €p| OCgd
[MPa] %] [MPa] Stafus
69,1 0,0 00 OK
82,3 0,0 00 OK
124,6 0,0 0,0 OK
102,1 0,0 0,0 OK
Elim
[%]
355,0 5,0

K

Overall check, ULS-Set(10)

4/7
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Project:
. S
Project no: [[=]=F=] StatiCa

Calculate yesterday's estimates
Author:

[%]
150%

100%
(5,00)

0%

Strain check, ULS-Set(10)

[MPa]

355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

k: 0,0

Equivalent stress, ULS-Set(10)
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Project:

2l ®
Project no: Z@ StatiCa
- Calculata yasterdey's estimates
Welds (Plastic redistribution)
Throat th. Length OwEd EPI o ] T Ut Ut
Item Edge [mm] (mm] Loads MPa] (%] [MPa] [MPal [MPa] [%] [%] Status
B5098-arc 7 B1165 44,0m 619 ULS-Set(10) 1259 0,0 22,7 69,7 15,7 289 12,7 OK
B5098-arc5 B1145 44,0m 174 ULS-Set(10) 1858 0,0 973 -109 -90,8 427 66 OK
B5098-arc 8 B1164 44,0n 619 ULS-Set(10) 153,9 0,0 57 -57 -886 353 77 OK
44,0n 619 ULS-Set(10) 1550 00 -565 -62,1 -556 356 58 OK
440N 174 ULS-Set(10) 1178 00 -1040 -10,9 -300 29,5 7,2 OK
44 0n 619 ULS-Set(10) 9,2 0,0 59 -349 43,1 221 46 OK
Design data
Bw Ow,Rd 090
[ [MPa] [MPa]
S 355 0,90 435,6 352,8
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Name aaes Shape Nr. B Lonoi Bolts Nr.
[mm] [mm] [mm]
CUT1 Double fillet: a = 4,0 618,8
CuT2 Double fillet: a = 4,0 173,8
CUT3 Double fillet: a = 4,0 618,8
Welds
. Throat thickness Leg size Length
Type Material [mm] [mm] [mm]
Double fillet S 355 4,0 5,7 1411,3
Code settings
Item Value Unit Reference
YMo 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: 2.2
Yc 1,50 - EN 1992-1-1:2.4.2.4
Yinst 1,20 - EN 1992-4: Table 4.1
Joint coefficient Bj 0,67 - EN 1993-1-8: 6.2.5
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
6/7
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Project:
Project no:
Author:

Item
Limit plastic strain
Weld stress evaluation
Detailing
Distance between bolts [d]
Distance between bolts and edge [d]
Concrete breakout resistance check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

Value Unit
0,05 -
Plastic redistribution
No
2,20 -
1,20 -
Both
Yes
Yes
No
0,03 -
Yes
No

/[/=]=[=] StatiCa®

Calculate yesterdsy's estimates

Reference
EN 1993-1-5

EN 1993-1-8: tab 3.3

EN 1993-1-8: tab 3.3

EN 1992-4:7.2.14and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG1,3-1.1

CIDECTDG 1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8: 5.2.2.5

47
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9.15. Nastavak podroZnice

Project:

Project no: //#]/=/=] StatiCa®

Author: Calculate yesterday's estimates
Material

Steel S 355

Project item Con N1017

Design

Name Con N1017

Description

Analysis Stress, strain/ loads in equilibrium

Beams and columns

B — Direction vy -Pitch a -Rotation Offsetex Offsetey Offsetez

Name Cross-section ] ] Il [mm] [mm] [mm] Forces in
B2862 2-HEB240 0,0 0,0 0,0 0 0 0 Position
B2863 2 -HEB240 0,0 0,0 0,0 0 0 0 Position

Cross-sections

Name Material
2 - HEB240 S 355

190 |



Project:
Project no:
Author:

Cross-sections

Name

2 - HEB240

Bolts

Name

M30 10.9

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)

Bolt assembly

Material

S 355

M30 10.9

Member

B2862
B2863
B2862
B2863
B2862
B2863
B2862
B2863
B2862
B2863
B2862
B2863
B2862
B2863
B2862
B2863
B2862
B2863
B2862
B2863

[[=][==] StatiCa°®
Drawing
3
ol ©
8 |
g
Diameter fu Gross area
[mm] [MPa] [mm?]
30 1000,0 707
N Vy Vz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

-1505,4 -0,2 -5,7 0,0 20,0 0,5
1505,2 -0,5 -2,7 0,0 -20,5 0,2
942,1 0,1 -2,0 0,0 10,6 -0,6
-942,2 0,6 -0,5 0,0 -10,9 0,9
-1505,2 -0,2 -2,1 0,0 1,3 0,7
1505,0 -0,6 -0,6 0,0 -11,6 -0,3
943,1 0,1 -5,5 0,0 19,6 -0,8
-943,2 0,8 -24 0,0 -20,2 1,7
2,1 0,0 -3,7 0,0 17,2 -0,3
-2,2 0,3 -1,3 0,0 -17,7 1,3
566,5 0,0 -6,4 0,0 20,8 -0,6
-566,6 0,5 -3,3 0,0 -21,5 1,3
0,3 0,0 -0,6 0,0 9,0 -0,2
-0,3 0,2 0,6 0,0 -9,1 0,9
-901,7 -0,2 -6,5 0,0 22,1 0,1
901,5 0,0 -3,1 -0,1 -22,7 1,2
567,3 0,0 -6,5 0,0 21,7 -0,7
-567,4 0,7 -3,1 -0,1 -22,4 1,8
-904,1 -0,1 -0,9 0,0 9,4 0,3
903,9 -0,3 0,3 0,0 -9,5 0,2

2/6
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Project:
Project no:
Author:

Check

Summary

Name
Analysis
Plates
Bolts
Buckling

Plates

Name

B2862-bfl 1
B2862-fl 1
B2862-w 1
B2863-bfl 1
B2863-tfl 1
B2863-w 1
SPL1

SPL3

Design data

Material

S 355

100,0%
2,8 <5,0%
93,0 < 100%

Value

Not calculated

Thickness
[mm]

17,0
17,0
10,0
17,0
17,0
10,0
20,0
10,0

Loads

ULS-Set(1)
ULS-Set(3)
ULS-Set(1)
ULS-Set(1)
ULS-Set(3)
ULS-Set(1)
ULS-Set(3)
ULS-Set(3)

fy
[MPa]

OEd
[MPa]

355,3
324,6
171,6
355,3
324,4
170,6
355,2
360,9

355,0

il
[%]

0,1
0,1
0,0
0,1
0,1
0,0
0,1
28

OK
OK
OK

//=/=/=] StatiCa®

Calculate yesterday's estimates

Status

OCEd
[MPa]

9,4
26,7
0,0
9,4
26,6
0,0
10,5
26,7

Elim
[%]

Status

OK
OK
OK
OK
OK
OK
OK
OK

5,0

3/6
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Project:

Project no: [[#[=]=] StatiCa°’
Author: Calculate yesterday's estimates
Overall check, ULS-Set(3)

[%]
150%

| 100%
| (5,00)

Strain check, ULS-Set(3)

[MPa]
355,0

325
300
275
250
225
200
175
150
125
100

75

50

25

t< 0,0

Equivalent stress, ULS-Set(3)

4/6
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Project:

Project no: [[=]=[=] StatiCa’

Calculate yesterday's estimates
Author:

Bolts
Ftea V Uty Fpra Uts Ut
[kN] [kN] [%] [kN] [%] [%]
B1 M3010.9-1 ULS-Set(1) 17,1 2081 42 3031 927 00 OK
B2 M3010.9-1 ULS-Set(1) 424 2054 105 4158 91,6 00 OK
B3 M3010.9-1 ULS-Set(1) 17,1 2086 42 3031 930 00 OK
B4 M3010.9-1 ULS-Set(1) 42,3 2059 10,5 4158 91,8 00 OK
B5 M3010.9-1 ULS-Set(1) 16,5 207,8 41 3031 926 00 OK
B6 M3010.9-1 ULS-Set(1) 424 2053 105 4158 91,5 00 OK
B7 M3010.9-1 ULS-Set(1) 16,5 2087 41 3031 930 00 OK
B8 M3010.9-1 ULS-Set(1) 424 2062 10,5 4158 91,9 00 OK
B9 M3010.9-2 ULS-Sei(3) 41,9 1731 10,8 2829 771 00 OK
B10  M3010.9-2 ULS-Setd) 54,8 1811 141 2079 87,1 00 OK
B11  M3010.9-2 ULS-Set(d) 41,7 1731 107 2829 772 00 OK
iy % B12  M30109-2 ULS-Set(3) 54,8 1810 14,1 2079 871 00 OK
{21 A5 08 B43 M30109-2 ULS-Set(d) 41,9 1731 108 2829 77,4 00 OK
B14  M3010.9-2 ULSSet(3) 548 1810 141 2079 871 00 OK
B15  M3010.9-2 ULS-Set(3) 41,9 1731 10,8 2829 772 00 OK
B16  M3010.9-2 ULS-Setd) 54,8 1811 14,4 2079 87,1 00 OK

Name Grade Loads Status

+ 4
e
+i
Fes o

Design data
FtRd Bp Rd FyRd
Name [N] [N] [KN]
M3010.9-1 403,9 661,8 224 4
M30 10.9-2 403,9 389,3 224 4
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Name Platos Shape Nr. Wields Longth Bolts Nr.
[mm] [mm] [mm]
SPL1 P20,0x500,0-240,0 (S 355) 4+ 1 M30 10.9 8
+ 4+ 4+
4+
SPL3 P10,0x500,0-240,0 (S 355) X + 9 M30 10.9 8
+ 4 4+

5/6
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Project:
Project no:
Author:

Bolts

Name

M30 10.9
M30 10.9

Code settings

Item
Ymo
Ym1
Ym2
Ym3
Yc
Yinst

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 check
Use calculated ab in bearing check.
Cracked concrete

Local deformation check

Local deformation limit

Geometrical nonlinearity (GMNA)

Braced system

Grip length

[mm]
37
27

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

[[=]=F=] StatiCa®

Calculate yesterday's estimates

Count

Reference

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-1: 6.1

EN 1993-1-8: 2.2

EN 1992-1-1: 2.4.2.4

EN 1992-4: Table 4.1

EN 1993-1-8: 6.2.5

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

EN 1992-4:7.214and 7.2.2.5

EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1

CIDECTDG 1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8:5.2.2.5

6/6
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9.16. Spoj stupa sa gredama

Project:
Project no:
Author:

Material

Steel

S 355

Project item Con N2395

Design
Name

Description
Analysis

Beams and columns

Name Cross-section

B2194 1-HEM280
B2267 2-HEB160
B3429 2-HEB160
B3430 2-HEB160
B3468 2-HEB160

Cross-sections
Name
1- HEM280
2 - HEB160

Con N2395

Stress, strain/ loads in equilibrium

B — Direction
[l

0,0

0,0

0,0

0,0

0,0

y - Pitch
[l

0,0

0,0

0,0

0,0

0,0

o - Rotation

[l

0,0
0,0
0,0
0,0
0,0

//=/=/=] StatiCa®

Calculate yestarday's estimates

Offsetex Offsetey Offsetez

[mm] [mm] [mm] Forces in
0 0 0 Position
0 0 0 Position
0 0 0 Position
0 0 0 Position
0 0 0 Position
Material
S 355
S 355
1/10
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Project:
Project no:
Author:

Cross-sections

Name

1-HEM280

2 -HEB160

Bolts

Name

M1210.9

Material

S 356

S 355

Bolt assembly

M12 10.9

[/#]=]=] StatiCa*®
Drawing
'
o 5 Y
™ o~
o
2 288 ;
Diameter fu Gross area
[mm] [MPa] [mm?]
12 1000,0 113
2/10
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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)

Member

B2194
B2267
B3429
B3430
B3468
B2194
B2267
B3429
B3430
B3468
B2194
B2267
B3429
B3430
B3468
B2194
B2267
B3429
B3430
B3468
B2194
B2267
B3429
B3430
B3468
B2194
B2267
B3429
B3430
B3468
B2194
B2267
B3429
B3430
B3468
B2194
B2267
B3429
B3430
B3468
B2194

N
[kN]

9534
-65,5
-141,2
141,9
68,6
1812,5
39,9
88,2
-85,4
-38,0
1806,5
67,1
147,0
-144,0
-65,8
957,5
-109,0
-235,2
2356
13,2
960,8
67,5
146,9
-145,2
-67,8
1803,1
-109,5
-235,1
236,8
115,2
1297,0
-0,5
0,3
1,9
24
957,0
-109,1
-235,1
2355
13,2
954,4

Vy
[kN]

6,3
0,0
0,0
0,0
0,0
241
0,0
0,0
0,0
0,0
25,8
0,0
0,0
0,0
0,0
3,6
0,0
0,0
0,0
0,0
14,3
0,0
0,0
0,0
0,0
15,1
0,0
0,0
0,0
0,0
13,8
0,0
0,0
0,0
0,0
3,7
0,0
0,0
0,0
0,0
3,7

Vz
[kN]

-38,6
1,0
-0,8
1,5
0,6

23,0
1.4
11
2,0
0,8

21,1
1.4
1
20
-0,8

47,1
1,0
0,8
1,5
0,6

1,0
1,0
-0,8
1,5
0,6

-69,2
1.4
<1y
2,0
0,8

222
1.4
1,1
2,0
-0,8

-50,5
1,0
0,8
15
0,6

-50,5

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
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
0,0
0,0
0,0

[[=[=F5] StatiCa°®
My Mz
[kNm] [kNm]
-57,6 -18,8
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
-60,3 -72,3
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
-53,5 -77,3
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
-70,6 -10,9
0,0 0,0
0,0 0,0
0,0 0,0
0.0 0,0
-12,7 -43,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
-111,3 -45,2
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
-46,7 -41,5
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
-71,9 -11,1
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
-71,8 -11,0
3/10
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Project:
Project no:
Author:

Name

ULS-Set(10)

Check

Summary

Name
Analysis
Plates
Bolts
Welds
Buckling

Member

B2267
B3429
B3430
B3468
B2194
B2267
B3429
B3430
B3468

100,0%
0,0<5,0%
54,9 < 100%
40,6 < 100%

Not calculated

N Vy

[kN] [kN]
-109,0 0,0
-235,2 0,0
235,6 0,0
113,2 0,0
957,7 14,4
67,5 0,0
146,9 0,0
-145,2 0,0
-67,8 0,0

Value

Vz
[kN]

1,0
0,8
1,5
0,6
24
1,0
-0,8
1,5
0,6

Mx
[kNm]

0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

OK
OK
OK
OK

[[s]=]=] StatiCa*®
My Mz
[kNm] [kNm]

0,0 0,0

0,0 0,0

0,0 0,0

0,0 0,0

-14,0 -43,1

0,0 0,0

0,0 0,0

0,0 0,0

0,0 0,0
Status

4/10
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Project:
Project no:
Author:

Plates

Name

B2194-bfl 1
B2194-tfl 1
B2194-w 1
B2267-bfl 1
B2267-fl 1
B2267-w 1
B3429-bfl 1
B3429-tfl 1
B3429-w 1
B3430-bfl 1
B3430-tfl 1
B3430-w 1
B3468-bfl 1
B3468-tfl 1
B3468-w 1
EP1
WID1a
WID1b
EP2
WID2a
WID2b

Design data

Material

S 355

Thickness
[mm]

33,0
33,0
18,5
13,0
13,0

8,0
13,0
13,0

8,0
13,0
13,0

8,0
13,0
13,0

8,0
10,0
10,0
10,0
10,0
10,0
10,0

Loads

ULS-Set(6)
ULS-Set(3)
ULS-Set(6)
ULS-Set(3)
ULS-Set(3)
ULS-Set(3)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(4)
ULS-Set(4)
ULS-Set(6)
ULS-Set(3)
ULS-Set(3)
ULS-Set(3)
ULS-Set(6)
ULS-Set(4)
ULS-Set(4)
ULS-Set(6)
ULS-Set(9)
ULS-Set(6)

[MPa]

OEd
[MPa]

232,1
143,2
125,6
43,9
45,6
65,2
79,6
78,8
78,8
74,8
73,6
77,2
50,7
53,0
75,8
343,0
97,9
95,4
331.3
96,5
102,2

355,0

£p|
[%]

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

[[a]=]=] StatiCa°®

Calculate yesterday's estimates

OCEgqg
[MPa]

10,2
6,0
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
9,9
0,0
0,0

10,2
0,0
0,0

€lim

[%]

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

Status

5,0

5/10
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Project:
Project no:
Author:

Overall check, ULS-Set(6)

Strain check, ULS-Set(6)

0,02

//#]/=[=] StatiCa®

Calculate yesterday's estimates

[%]
150%

100%

(5,00

0%

6/10
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Project:
Project no:
Author:

Equivalent stress, ULS-Set(6)

Bolts

Fo ot
Fn terho 2

Design data

M1210.9-1

Name

Name

B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16

Loads

ULS-Set(4)
ULS-Set(4)
ULS-Set(6)
ULS-Set(6)
ULS-Set(4)
ULS-Set(4)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(4)
ULS-Set(4)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)

Fted
[kN]

29,6
29,6
32,9
32,8
30,0
30,0
33,2
33,2
30,1
30,2
32,2
32,2
31,1
31,2
32,7
32,8

FtRrd
[kN]

[kN]
1,8
1.9
1,1
1.3
1.7
1,7
1.4
15
4,2
37
0,9
0,9
37
33
1,0
09

60,5

Ut
[%]

48,9
48,9
54,3
54,3
49,6
49,6
54,9
54,8
49,8
49,9
53,2
53,3
51,5
51,7
54,0
54,2

[[=]=F=] StatiCa°®
[MPa]
3550
325
300
275
250
225
200
175
150
125
100
75
50
25
0,0
e e S
117.,6 54 40,3 OK
17,6 5,6 40,5 OK
117.,6 3,3 421 OK
117.,6 3,8 42,6 OK
117.6 5,0 40,5 OK
17,6 52 40,6 OK
117.,6 4.1 43,4 OK
117,6 4.4 43,6 OK
117.,6 12,6 48,2 OK
176 110 466 OK
17,6 2,8 40,8 OK
17,6 27 40,7 OK
17,6 11,0 47,8 OK
117,6 9,8 46,7 OK
17,6 30 416 OK
117.6 2,6 41,2 OK
By Rd FyRd
[kN] [kN]
169,9 33,6
7/10
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Project:
Project no:
Author:

Welds (Plastic redistribution)

Item

EP1

EP1

EP1

EP1

B3429-bfl 1

EP1

B3429-tfl 1

EP2

EP2

EP2

EP2

B3430-tfl 1

EP2

B3430-bfl 1

B2194-w 1

B2194-w 1

B2194-w 1

B2194-w 1

B2194-w 1

B2194-w 1

Edge

B3429-bfl 1

B3429-fl 1

B3429-w 1

WiID1a

WID1a

WID1b

WID1b

B3430-bfl 1

B3430-tfl 1

B3430-w 1

WID2a

WID2a

WID2b

WID2b

B3468-bfl 1

B3468-tfl 1

B3468-w 1

B2267-bfl 1

B2267-tfl 1

B2267-w 1

Throat th.
[mm]

44,06
44,06
VENIN
£4,0n
44,06
44,06
PLXIN
44,0m
44,0M
44,06
PLNIN
44,06
44,06
44,0M
44,0n
44,06
4406
PLXIN
44,06
44,0M
44,06
44,06
44,06
4406
PLXIN
44,0M
44,06
44,06
46,56
46,56
46,58
46,56
44,06
44,0m
46,5n
46,56
46,56
46,56
44,0M

Length
[mm]

160
160
160
160
147
147
100
100
100
100
100
100
100
100
160
160
160
160
147
147
100
100
100
100
100
100
100
100
160
160
160
160
147
147
160
160
160
160
147

Loads

ULS-Set(6)
ULS-Set(6)
ULS-Set(4)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(4)
ULS-Set(6)
ULS-Set(4)
ULS-Set(4)
ULS-Set(4)
ULS-Set(4)
ULS-Set(4)
ULS-Set(4)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(4)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(9)
ULS-Set(9)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(6)
ULS-Set(3)
ULS-Set(3)
ULS-Set(3)
ULS-Set(3)
ULS-Set(6)
ULS-Set(6)
ULS-Set(3)
ULS-Set(3)
ULS-Sei(3)
ULS-Set(3)
ULS-Set(6)

Ow,Ed
[MPa]

160,4
120,1
17,2
155,8
176,8
176,6
138,1
138,5
167,4
167,4
137,3
136,8
161,6
161,6
156,6
126,4
121,2
151,0
173,3
173,5
140,1
141,0
163,2
163,2
145,0
1433
174,2
174,4

80,4

67,5

69,3

83,5

65,7

66,0

74,9

72,6

73,4

76,9

62,6

€p|
[%]

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
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

AL
[MPa]

94,2
43,0
42,4
91,0
88,1
88,4
38,9
38,3
53,4
53,3
37,6
38,5
51,8
51,8
91,0
47,8
46,1
87,6
86,8
86,2
38,8
39,8
52,6
52,5
41,0
40,2
55,6
55,8

215

14,2

14,2

22,9
15,6
20,2

17,6

-18,1

17,9

18,6
19,6

T
[MPa]

18,0
-6,5
78
-18,7
5,9
-5,2
-66,1
66,4
74,5
-74,5
-66,0
65,6
71,6
-71,6
-15,0
-10,4
10,6
-16,0
-6,3
6,9
-67,1
67,5
72,1
-721
-69,2
68,3
77,3
-77,5
39,9
-34,8
35,9
411
-30,2
-31,3
-37,0
374
-38,0
37,7
23,5

oegj

Calculate yesterday

Ut
[%]

36,8
27,6
26,9
358
40,6
40,5
31,7
31,8
38,4
38,4
315
31,4
37,1
37,1
359
29,0
27,8
34,7
39,8
39,8
32,2
32,4
37,5
37,5
33,3
32,9
40,0
40,1
18,5
15,5
15,9
19,2
15,1
15,1
17,2
16,7
16,8
100
14,4

Ut,
[%]
23,4
14,4
15,2
23,9
21,7
21,7
23,6
23,6
18,0
17,9
23,2
23,2
17,6
17,6
22,4
15,5
15,9
23,0
21,3
21,3
23,5
23,6
17,9
17,9
24,5
24,3
18,7
18,8

9,1

6,1

6,3

9,3

6.8

7.3

8,2

7,0

7.1

84

74

StatiCa®

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Project:

H ®
Project no: ZEE? StatiCa
it Calculate yesterday's astimates
Throat th. Length OwEd E&PI O ] T ut Ut
Item Edge [mm] [mmj Loads [MPal [%] [MPa] MPa] MPa] [%] [%] Status
44,06 147 ULS-Set(6) 61,3 00 236 242 -219 141 7,8 OK
Design data
Bw Ow,Rd 090
[-] [MPa] [MPaj
S 355 0,90 435,6 352,8
Buckling
Buckling analysis was not calculated.
Bill of material
Manufacturing operations
Plates Welds Length
Name [mm] Shape Nr. [mm] [mm] Bolts Nr.
+ +
EP1 P10,0x160,0-360,0 (S 355) i i 1 Double fillet: a = 4,0 467,0 M12108 8
+ +
WID1  P10,0x100,0-100,0 (S 355) 2 Double fillet: a = 4,0 400,0
+ +
EP2 P10,0x160,0-360,0 (S 355) i i 1 Double fillet: a = 4,0 467,0 M12109 8
+ +
WID2  P10,0x100,0-100,0 (S 355) 2 Double fillet: a = 4,0 400,0
Double fillet: a = 6,5 320,0
CuTH Double fillet: a = 4,0 147,0
Double fillet: a = 6,5 320,0
CUT2 Double filet: a=4,0 1470
Welds
" Throat thickness Leg size Length
Type Material [mm] [mm] [mm]
Double fillet S 355 4,0 57 2028,0
Double fillet S 355 6,5 9,2 640,0
9/10
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Project:
Project no:
Author:

Bolts

Name

M12 10.9

Code settings

Item
YMmo
YMm1
Ym2
Ym3
Yc
Yinst
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 check
Use calculated ab in bearing check.
Cracked concrete
Local deformation check
Local deformation limit
Geometrical nonlinearity (GMNA)
Braced system

Grip length

[mm]
43

Value

1,00
1,00
1,25
1,25
1,50
1,20
0,67
0,10
0,25
0,30
0,05
Plastic redistribution
No
2,20
1,20
Both
Yes
Yes
No
0,03
Yes
No

[[=][=F=] StatiCa°®

Calculate yesterday's esti

Count

16

Unit Reference

- EN 1993-1-1: 6.1

= EN 1993-1-1: 6.1

- EN 1993-1-1: 6.1

- EN 1993-1-8: 2.2

- EN 1992-1-1:2.4.2.4
- EN 1992-4: Table 4.1
- EN 1993-1-8: 6.2.5

= 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

EN 1992-4:7.21.4and 7.2.2.5
EN 1993-1-8: tab 3.4

EN 1992-4

CIDECTDG 1,3-1.1

- CIDECTDG1,3-1.1

Allow large deformations of hollow sections
EN 1993-1-8: 5.2.2.5

10/10
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10. Dimenzioniranje temelja samca

Dimenzije temelja: 3,0 mx 1,50 mx 1,0 m
Dopusteno naprezanje: ¢ = 150 MPa

M., = 50,63 kNm

Ngg = —166,55 kN

h=10m
a= g = 1612‘55 = 1,11 m — odabrano: b=3,0 m, a=1,50 m

Maksimalno djelovanje na temelj:

Ngg = —166,55 kN — tlak

Tezina temelja:

N, =3,0-150-1,0-25=112,50 kN

Ngg = N¢ + Ngg, = 166,55 + 112,50 = 279,05 kN

Naprezanje ispod temelja:

kN

012 < Ogop,tia = 150 m2
Ngg | Mgq
< b TEd
Q2= Ty

A=3,0-150 =4,50m?

b-a* 3,0-1,5%
W < =

=1,12 3
S % c ,125m

N kN
o, = 45,0 W < 100?

kN kN
gy = 23,31 — < 100—;
m m
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11.

Prilog 1:
Prilog 2:
Prilog 3:
Prilog 4:
Prilog 5:
Prilog 6:
Prilog 7:
Prilog 8:
Prilog 9:

Prilog 10:
Prilog 11:
Prilog 12:
Prilog 13:
Prilog 14:
Prilog 15:
Prilog 16:
Prilog 17:

Popis grafickih priloga

Tlocrt i plan pozicija prizemlja

Tlocrt i plan pozicija 1. etaze

Tlocrt i plan pozicija 2. etaze

Tlocrt i plan pozicija krova

Presjek kroz glavnu resetku

Radioni¢ki nacrt segmenta 1 glavne resetke i velikog stupa

Detalji A i B — Spoj velikog i malog stupa s temeljem

Detalj C - Nastavak gornjeg pojasa bo¢ne resetke

Detalj D — Nastavak donjeg pojasa bo¢ne resetke

Detalj E - Nastavak ispune boc¢ne resetke

Detalji F i G — Spoj donjeg/gornjeg pojasa bo¢ne resetke i ispuna
Detalj H — Spoj stupa s gredama

Detalj | — Nastavak gornjeg pojasa glavne reSetke

Detalj J — Nastavak donjeg pojasa glavne resetke

Detalj K — Nastavak ispuna glavne resetke

Detalji L i M — Spoj gornjeg/donjeg pojasa glavne resetke s ispunama

Detalj N — Nastavak podroznice
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Detalj | - Nastavak gornjeg pojasa glavne reSetke
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Detalj J - Nastavak donjeg pojasa glavne resetke
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Detalj K - Nastavak ispune glavne resetke
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