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Proracun celicne konstrukcije proizvodne hale

Sazetak:

Na temelju zadanih podataka celi¢ne hale potrebno je dimenzionirati glavnu nosivu konstrukciju,
sekundarne nosace te spregove konstrukcije. Objekt se nalazi na podrucju Osijeka. Proradun se
provodi natemelju granicnog stanja nosivosti (GSN) i grani¢nog stanja uporabljivosti (GSU).
Optereéenja koja se javljaju na konstrukciji su stalno: vlastita tezina i promjenjivo: snijeg i vjetar.
Rezultati unutarnjih sila dobiveni su u racunalnom programu ,Scia Engineer 2021".

Kljucne rijeci:

Celik, hala, nosiva konstrukcija, stup, reetka, podroZnica, spregovi, dimenzioniranje, spojevi

Design of a steel manufacturing hall

Abstract:

Based on the information about a steel manufacturing hall, we are required to design it's main
supporting structure, secondary structure and bracings. The object is located in Osijek.

The estimate is based on the ultimate limit state (ULS) and servicability limit states (SLS).

The loads which appear on this object are permanent: self weight, and variable: snow and wind.
Internal forces are derived from ,,Scia Engineer 2021"".

Keywords:

Steel, hall, supporting structure, collumn, grating, purlin, bracing, design, joints
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1. TEHNICKI OPIS

1.1. KONSTRUKTIVNI SUSTAV

Glavni nosivi sustav objekta sastoji se od 11 okvira raspona L =22 m na medusobnom
osnom razmaku od 5,4 m. Sustav krova je reSetkasti nosac slozenog oblika, a visina nosaca u
tjemenu iznosi h = 2,26 m. Visina stupova okvira iznosi H = 5,5 m, pa je ukupna visina okvira

Huk = 7,76 m. Krovna ploha je u odnosu na horizontalnu ravninu pod nagibom od 9% .

1.2. STATICKA ANALIZA SUSTAVA

Proracun je napravljen prema EURONORMAMA - HRN EN 1991 (EC3). Konstrukcija je
izlozena djelovanju opterecéenja od vlastite tezine, snijega i vjetra. Proracun progiba i reznih
sila izvrSen je u racunalnom programu Scia Engineer.

Konstrukcija se nalazi na podrucju grada Osijek (l. vjetrovna zona). Lokalna kategorija terena
je Il. Odgovarajudi koeficijenti za vjetar iza snijeg uzeti su prema tome iz propisanih tablica.

Spojevi su proracunati i dimenzionirani u programu IDEA StatiCa.

1.3. KONSTRUKTIVNI ELEMENTI

Stupovi su predvideni kao europski Sirokopojasni vruéevaljani H profili HEA 280. Stupovi su
oslonjeni na betonske temelje, tako da je na njihovom spoju upotrjebljena Celicna ploca
dimenzija 500 x 370 x 25 mm. Stupovi su vezani za temelj vijcima M24. Dimenzije i armatura
temelja su analizirani u proracunu temelja.

Resetkasti nosac je predviden kao nosac izraden od kvadratnih cjevastih (Supljih) profila.
Sastoji se od gornjeg i donjeg pojasa, 11 vertikala medusobnog osnog razmaka 2,2 mi 10
dijagonala. Gornji pojas napravljen je od profila 140x140x7.1 a donji pojas od profila
100x100x5. Vertikale i dijagonale reSetkastog nosaca su poprecnog presjeka 80x40x4 mm.

PodroZnica prenosi opterecenja sa krovne plohe na primarne nosace (gornji pojas reSetke).
PodrozZnice su vijcima vezane za nosac. Krovne podroznice su izradene od profila IPE 160,
dok su bo¢ne podroznice

IPE 100 .Takoder je predvidena i zidna sekundarna konstrukcija na koju se zatvaraju zidni
paneli za zatvaranje konstrukcije.

Kao dijagonale krovnih i boénih spregova odabrane su ¢eli¢ne sajle ®14 mm dok se kao
vertikale spregova koriste profili dimenzija 70x70x4.
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1.4. SPOIJEVI
SPOJ STUP - TEMELJ

Spoj se izvodi podloZznom plo¢om dimenzija 500/370/25 (mm) navarenom na kraj
stupa i pri¢vrs¢enom vijcima M24 k.v. 8.8 nosivim na vlak i odrez, te sidrenim u
armirano—betonski temelj. Izmedu podlozne ploce i armirano—betonskog temelja
podlijeva se ekspandirajuc¢i mort.

VLACNI NASTAVAK RESETKE

Spoj grede i grede na krovistu ostvaruje se ¢eonom plo¢om dimenzija
300/300/15 (mm) i vijcimaM?24 k.v. 8.8 nosivim na vlak i odrez

SPOJ STUP — RESETKA

Spoj grede na pojas stupa ostvaruje se ceonom plo¢om dimenzija 300/285/10
(mm),ukrutom i vijcima M12 k.v. 8.8 nosivim na vlak i odrez.

1.5. PRIMUENJENI PROPISI

Proracun celicne konstrukcije hale proveden je prema
sljedec¢im propisima:
Analiza optereéenja

HRN EN 1991-2-1 vlastita tezina gradevine
HRN EN 1991-2-3 djelovanje snijega na konstrukciju
HRN EN 1991-2-4 djelovanje vjetra

na konstrukciju

Dimenzioniranje

HRN EN 1993 dimenzioniranje celi¢nih konstrukcija

HRN EN 1992 dimenzioniranje armirano-betonskih konstrukcija

1.6. MONTAZA | TRANSPORT

Pozicije okvira kao $to je prikazano u radioni¢kom nacrtu glavnog okvira ¢e se izrezati u
radionici te transportirati na gradiliste i zatim montirati (montazni nacin izgradnje). Pri tome
je potrebno obratiti posebnu paZnju na montazu i transport da bi se izbjegla nepotrebna
oStecenja. Izvodac je duzan izraditi plan montaZe nosaca kojeg treba zajedno sa
transportnim planom dostaviti nadzornoj sluzbi na suglasnost. Potrebno je poduzeti sve
mjere u skladu s ,,Pravilnikom o zastiti na radu”.

1.7. ZASTITA OD KOROZIJE

Svi dijelovi Celiéne konstrukcije moraju biti zasti¢eni od korozije prema odredbama
,Pravilnika o

tehnickim mjerama i uvjetima za zastitu ¢eliéne konstrukcije od korozije”. Kao vrsta zastite
od korozije odabrana je zastita premazom boja.
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1.8. ZASTITA OD POZARA

U svrhu produljenja zagrijavanja konstruktivnih elemenata predmetne hale, svi takvi
elementi moraju se zastiti posebnim premazima otpornim na visoke temperature. Takoder
je potrebno opremiti objekt za slu¢aj nastanka pozara uredajima za najavu pozara kao i
opremom za njegovo gasenje.
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2. OPCI PODACI, GEOMETRIJA | ANALIZA OPTERECENJA

2.1. OPCI PODACI | GEOMETRIJA NOSIVOG SUSTAVA

Krovni reSetkasti nosac + stupovi

Raspon: L=22,0m

Nagib krovne plohe: a =tga=0,99/11->a= 5,1° (kosi krov)
Visina stupova: H=55m

Visina resetkastog nosaca: h=1,27+0,99=2,26 m

Ukupna visina nosivog sustava: Huk=5,5+2,26=7,76 m

Broj polja resetke: 10 polja

Razmak vertikalnih podroznica: L/10=22/10=2,2 m

Razmak boénih podroznica: H/3=5,5/3=1,83 m

Razmak vertikala resSetke: a=22m(x=2,21m)

Razmak nosaca: n=5,4m

Prikaz konstrukcije(tlocrt, pogled) sa svim kotama:
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2.2. ANALIZA OPTERECENJA

2.2.1. Stalno opterecenje

Krovna ploha:

Sendvi¢ — paneli 0,2 kN/m?
Sekundarna konstrukcija 0,2kN/m?
Instalacije 0,1 kN/m?

AG=0,5 kN/m?

G=A4G*n*x=0,50%54%221=597 kN

Stalno opterecenje u cvorovima okvira

— -5.97
~5.97

— —5.97

— -5.97
— -5.97
— —5.97
— -5.97

-2.99
— —5.97

— —5.97
-2.99
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2.2.2. Djelovanje snijega

s = sy * i * Ce * G [kN/m?]

Ui - koeficijent oblika opterecenja snijegom

sk - karakteristi¢na vrijednost opterecéenja snijegom na tlu u kN/m?
Ce - koeficijent izloZzenosti (obi¢no se usvaja vrijednost 1,0)

C: - toplinski koeficijent (obi¢no se usvaja vrijednost 1,0)

sy = 1,0 kN/m? za Osijek

Nagib krova:

Ui - koeficijent oblika za opteredéenje snijegom, ocitamo ga ovisno o a (nagib krova)
ui =08 = zanagib krova 0° < a < 30°

Opterecenje snijegom preko cijele krovne povrsine:
s=1,0%08%10%1,0=0,8kN/m?

S=s*n*xe=08%54%2,21=9,5kN

Opterecenje snijegom u ¢vorovima okvira

o
o _ o
o Q Q T b %) 2 Q -
UH} ! N O} . Ln -
W0 : (o)) | ()] o . P]
o | ' | C|n o
| |

—-4.75
9
— -9,

-4.75
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2.2.3. Proracun djelovanja vjetra

- pritisak vjetra na vanjske povrsine: We = qplze| * Cpe [KN/m?]
- pritisak vjetra na unutarnje povrsine: w; = qplz;| * cp; [kN/m?]
gdje je:

Op(ze) = pritisak vjetra pri udaru

ze(i) —» referentna visina za vanjski (unutarnji) pritisak
cpe =~ vanjski koeficijent pritiska

Cpi = unutarnji koeficijent pritiska

Pozitivni i negativni koeficijenti pritiska vjetra

Odredivanje pritiska brzine vjetra pri udaru

Osnovni pritisak vjetra q» odreduje se prema formuli:

Ivan Delas

1 2 2
Qb=§*,0*vb [kN/m~]

gdje je:
p - gustocda zraka (usvaja se vrijednost iz propisa 1,25 kg/m3)
Vp 0 - fundamentalna vrijednost osnovne brzine vjetra (ocitava se iz karte)

(Osijek vpo=20m/s)

1
Qb =5 * 1,25 * 202 = 250 N /m?

Osnovna brzina vjetra ra€una se prema izrazu:

Vp = Cgir * Cseason * Vb0 [m/s]

gdje je:

Vb — 0snovna brzina bjetra
cqir — faktor smjera vjetra (obi¢no se uzima 1,0)
Cseason — faktor doba godine (obi¢no se uzima 1,0)

v, =1,0%x1,0%20=20m/s

z=7,76 m —visina objekta
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. kategorija terena = Ce(z) = 2,15 - faktor izloZenosti, odnosi se na pritisak te ovisi o visini
iznad terena (z) i kategoriji terena

Pritisak brzine vjetra pri udaru qp(z) se racuna kao:

qylz|l = c.|z| * q, = 2,15 % 250 = 537,5 N/m? = 0,54 kN /m?

Pritisak vjetra na vanjske povrsine:

Vertikalne povrsine konstrukcije

uz vjetar niz vjetar

\ J’ T %
e-4:[ F

Vetr = . 9=0° ¢| H

eid I F
r .

h—s{0/10  |j—s] /10

sliene ili uwvala

-parametar e: e= min{b;2h}= min{54;15,52}= 15,52m
h/d=7,76/22 = 0,35

Ocitavamo koeficijente vanjskog pritiska za zone:

a=5,1° F G H I J
Cpel0 -1,7 -1,2 -0,6 -0,6 +0,2
a=5,1° F G H I J
Cpe10 +0,0 +0,0 +0,0 -0,6 -0,6
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Unutarnji vjetar:

Cpir=+0,2
Cpi=-0,3
PODRUCJE F G H | ]
Cpe,10 -1,7 -1,2 -0,6 -0,6 +0,2
We1 (kN/m?2) | -0,92 -0,65 -0,32 -0,32 +0,11
PODRUCJE F G H | ]
Cpe,10 +0,0 +0,0 +0,0 0,6 20,6
Wer (kN/m?) | 0,0 +0,0 +0,0 0,32 0,32

1. KOMBINACIJA (maksimalno odizanje) : gp(z) - (Cpe1o + Cpi1)
F: w=0,54 * (1,7+0,2)= -1,03 kN/ m?
G: w=0,54 * (1,2+0,2)= -0,76 kN/ m?
H: w=0,54 *(0,6+0,2)=-0,43 kN/ m?
I: w=0,54 *(0,6+0,2)= -0,43 kN/ m?
J:w=0,54 * (0,2-0,2)= 0,0 kN/ m?

F: W=5,4 * (-1,03) = -5,56 kN/ m'
G: W=5,4 * (-0,76) = -4,1 kN/ m

H: W=5,4 * (-0,43) =-2,32 kN/ m
I: W=5,4 * (-0,43) =-2,32 kN/ m

J:W=5,4*0,0=0,0kN/ m
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2. KOMBINACUA (maksimalni pritisak) : gp(z) * (Cpe1 + Cpiz)

F1: w=0,54 * (0,0+0,3)=0,16 kN/ m?
G1: w=0,54 *(0,0+0,3)=0,16 kN/ m?
H1: w=0,54 * (0,0+0,3)=0,16 kN/ m?
11: w=0,54 * (0,2+0,3)= 0,27 kN/ m?
J1:w=0,54 * (0,2+0,3)= 0,27 kN/ m?

F1: W=5,4 * 0,16 = 0,86 kN/ m
G1: W=5,4*0,16 = 0,86 kN/ m’
H1: W=5,4 * 0,16 = 0,86 kN/ m’

11: W=5,4 * 0,27 = 1,46 kN/ m

J1: W=5,4*0,27 =1,46 kN/ m

-MJERODAVNE KOMBINACUE: 1. (maksimalno odizanje) i 2. (maksimalni pritisak)

A

-

H/d=0,35
tlocrt
I* d bt
vjetar\*
/ i
4. - === boéni pogled -

boéni pogled za e<d

vietar h
—_— A B C
l ' : e | d-e ' o
l:&—:’u a5 e 3] 3
o K3
et ;
etar
» A B C

Slika 6 Prikaz podrucja vjetra za vertikalne zidove

= Koeficijenti vanjskog pritiska na halu za vertikalne zidove h/d=0,35

PODRUCIE

A

B

C

D

E

cpe,10

-1,2

-0,8

-0,5

+0,8

-0,5

Tablica 6 Vanjski koeficijenti pritiska prema podrucjima konstrukcije

10

Ivan Delas
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Odredivanje koeficijenata unutarnjeg pritiska
Koeficijenti c,i ovise o veli¢ini i raspodjeli otvora na oblozi hale (fasada i krov). U ovom primjerunije
definiran raspored i veli¢ina otvora, zato se za vrijednost ¢, usvajaju vrijednosti:
Unutrasnji koeficijent pritiska -  ¢,=-0,3i+0,2

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

gy = 0,54 kN/m? -preuzeto iz analize opterecenja glavne nosive konstrukcije

PODRUCIE A B (o D E
Cpe,10 -1,2 -0,8 -0,5 +0,8 -0,5
we (kN/m?) -0,65 | -0,43 -0,27 +0,43 -0,27

Tablica 7 Vanjski koeficijenti pritiska prema podrucjima konstrukcije

Pritisak vjetra na unutarnje povrsine
Wi=qp- Cpi [KN/m?]
gp = 0,54 kN/m?, ci(zy= 2,0
w;=0,54-0,2 =+0,11 kN/m?

w;=0,54 - (-0,3) =-0,16 kN/m?

Rezultirajuée djelovanje vjetra

wi=we—w; [kN/m?]

11
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1.KOMBINACIA (pozitivni unutarniji pritisak) : qp(z) * (Cpe1o + Cpi1)
A: w=0,54 * (1,2+0,2)=-0,76 kN/ m?
B: w=0,54 * (0,8+0,2)= -0,54 kN/ m?
C: w=0,54 *(0,5+0,2)= -0,38 kN/ m?
D: w=0,54 *(0,8-0,2)= +0,32 kN/ m?
E:w=0,54 * (0,5+0,2)= -0,38 kN/ m?

A: W=5,4 * (-0,76) = -4,1 KN/ m
B: W=5,4 * (-0,54) = -2,92 kN/ m
C: W=5,4 * (-0,38) =-2,05 kN/ m'
D: W=5,4*0,32=+1,73 kN/ m
E: W=5,4 * (-0,38) = -2,05 kN/ m'

2.KOMBINACLIJA (negativni unutarnji pritisak) : qp(z) * (Cpe10 + Cpiz)
A: w=0,54 * (1,2-0,3)= -0,49 kN/ m?
B: w=0,54 * (0,8-0,3)= -0,27 kN/ m?
C: w=0,54 *(0,5-0,3)=-0,11 kN/ m?
D: w=0,54 *(0,8+0,3)= +0,59 kN/ m?
E:w=0,54 * (0,5-0,3)= -0,11 kN/ m?

A: W=5,4 * (-0,49) = -2,65 kN/ m
B: W=5,4 * (-0,27) = -1,46 kN/ m
C: W=5,4 * (-0,11) =-0,59 kN/ m'
D: W=5,4 * 0,59 = +3,20 kN/ m

E: W=5,4 * (-0,11) =-0,59 kN/ m

Sile u ¢vorovima od vjetra W1 (1. kombinacija):

-Krov:

W1=1,105* 4,1 =4,53 kN
W2=0,33*4,1+1,88*2,32=5,71kN
W3=2,21*2,32=5,13 kN
W4 =2,21*2,32=5,13 kN
W5=2,21*2,32=5,13 kN
W6 =1,105 * 2,32 =2,56 kN
W7=1,105 * 2,32 = 2,56 kN
W8=12,21*2,32=5,13 kN
W9=12,21*2,32=5,13 kN
W10=2,21*2,32=5,13 kN
W11=2,21*2,32=5,13 kN
W12 =1,105 * 2,32 = 2,56 kN

12



Sveuciliste u Splitu
FAKULTET GRADEVINARSTVA, ARHITEKTURE | GEODEZIJE

-Stupovi:

W (D1) = 0,64 * (-1,73) =-1,11 kN
W (D2) = 0.64 * (-1,73) + 0,92 * (-1,73) = -2,7 kN
W (D3) = 1,83 * (-1,73) = -3,17 kN
W (D4) = 1,83 * (-1,73) = -3,17 kN
W (D5) = 0,92 * (-1,73) = -1,58 kN

W (E1) = 0,64 * 2,05 =1,31 kN

W (E2) = 0,64 * 2,05 + 0,92 * 2,05 = 3,2 kN
W (E3) =1,83 * 2,05 = 3,75 kN

W (E4) = 1,83 * 2,05 = 3,75 kN

W (E5) = 0,92 * 2,05 = 1,88 kN

Ivan Delas

3.17—

1.58-

13
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Sile u ¢vorovima od vjetra W2 (2. kombinacija):

-Krov:

W1 =1,105 * 0,86 = 0,95 kN
W2 =2,21*0,86=1,9 kN
W3 =2,21*0,86=1,9 kN
W4 =2,21*0,86=1,9 kN
W5 =2,21*0,86 = 1,9 kN
W6 = 1,105 * 0,86 = 0,95 kN
W7 =1,105 * 1,46 = 1,61 kN
W8 =2,21* 1,46 = 3,23 kN
W9 =2,21 * 1,46 = 3,23 kN
W10 =2,21 * 1,46 = 3,23 kN
W11=2,21* 1,46 = 3,23 kN
W12 = 1,105 * 1,46 = 1,61 kN

-Stupovi:

W (D1) = 0,64 * (-3,20) =-2,05 kN
W (D2) = 0.64 * (-3,20) + 0,92 * (-3,20) = -4,99 kN
W (D3) =1,83 * (-3,20) =-5,86 kN
W (D4) = 1,83 * (-3,20) = -5,86 kN
W (D5) = 0,92 * (-3,20) = -2,94 kN

W (E1)=0,64 * 0,59 = 0,38 kN
W (E2) =0,64 * 0,59 + 0,92 * 0,59 = 0,92 kN
W (E3)=1,83 *0,59 = 1,08 kN
W (E4)=1,83 * 0,59 = 1,08 kN
W (E5)=0,92 * 0,59 = 0,54 kN

M)

1 | | Cl-g- L:r Kj} CN\J—J (':’
S S L L CH S S
© © 9 o Q ok " n
Te) ) |
w |
2.057
4.99
5.86— 1.08
5.86— 1.08
2.94— 0.54
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Vjetar na zabatnim stupovima

PODRUCIJE D
Cpe,10 +0,8

Koeficijent unutrasnjeg pritiska: C,i = 0,3

Wz =0,54 * (0,8 + 0,3) = 0,59 kn/m?

Wz;=0,59 * 3,3=1,95 kn/m'
Wz,=0,59 * (3,3+2,2)=3,25 kn/m'
Wz3=0,59 * 4,4 = 2,6 kn/m'
Wz;=0,59 * (2,2+3,3)=3,25 kn/m'
Wzs=0,59 * 3,3=1,95 kn/m'

= — 2.6 - =]

. _3.25 260 | _305 .
~1.95 . i - —1.95
_1.95~ _3.25 2601 =325 _1.95~

R A A A —A
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3. KONTROLA PROGIBA (GSU)

Kombinacije:
Kombinacija: GSU; = 1,00 * G "+" 1,00 * S "+"1,00 * Wyisisak
Kombinacija: GSU, = 1,00 * G "+" 1,00 * W, gizanje

Odabrani profili za koje dobivamo vrijednosti progiba u iznosu od minimalno 80% dopustenih
progiba su:

a)stup- HEA 280
b)Gornji i donji pojas — CFRHS 50x50x5

4.1. VERTIKALNI PROGIB U SREDINI DONJEG POJASA RESETKE
GSU1

T T

(Wﬂ; QU C G110 & D

|
1
i
A
\

\

(VAW

m

Am

———

7
AR

™
S
™ &
—A
o
)
~
'L.JJJ
)
i
S|
mi
I
wg
™
\

—G.4 mm

A=

I T W,
o

L _ 22+1000 mm

: <—="=—"" =
Preporuka: Wginy < 520 0 88 mm

WGSUl = 85,50 mm
WGSUZ = 6,4'0 mm

85,50

Konacni progib zadovoljava uvjet uz iskoristivost od: : I} = 8 = 0,9716 =97,16 %
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4.2. HORIZONTALNI PROGIB VRHA STUPA

(0]
(%2}
cC
=

kL[]

7.6 5 i =F6. 7 mm

| | 155 im = 5.0 fnm

L 5,5¥1000 mm
Preporuka: Wginpg < 300° " 300 - 18,33 mm

WGSUl = 16,7 mm
WGSUZ = 13,0 mm

Konacni progib zadovoljava uvjet uz iskoristivost od: : I} = % =0,9111=91,11%
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4. DUJAGRAM REZNIH SILA ZA KOMBINACIJE DJELOVANIJA (GSN)
Kombinacije:

Kombinacija: GSN; = 1,35 % G "+" 0,9 * S + 1,5 * W jiisak
Kombinacija: GSN; = 1,35 * G "+" 0,9 * Wy s + 1,5 % S
Kombinacija: GSN, = 1,00 * G "+" 1,50 * Wogizanje

4.1. Dijagrami reznih sila po modelima:

4.1.1. Glavna nosiva konstrukcija

1D internal forces
Values: My

Linear calculation
Combination: GSN1

Coordinate system: Member
Extreme 1D: Member
Selection: All ﬂ 7

0.71 kNm

—46.22 kNm 74,93 kNm

1D internal forces
Values: Vz

Linear calculation
Combination: GSN1

Coordinate system: Member
Extreme 1D: Member
Selection: All B | ‘ 1

12.00 kN
0.39 kN
15.24 kN
17.19 kN
1D internal forces
Values: N =
Linear calculation o {qq—é & &
Combination: GSN1 v A e &
Coordinate system: Member D .."CE{—'E‘ o i
Extreme 1D: Member v Bk 86
Selection: All 2 —114.92 kN
| —10% 5 —l5|5 . d -115.01 kN
[ —=109.99 kN © S . ~ v3 22 kN [
0o < ATy g o
L z z y t N e [
| | u
[ —115.76 kN —121.00 kN []
|| L]
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1D internal forces
Values: My

Linear calculation
Combination: GSN2

Coordinate system: Member

Extreme 1D: Member
Selection: All

—15.17 kNm

1D internal forces
Values: Vz

Linear calculation
Combination: GSN2

Coordinate system: Member

Extreme 1D: Member
Selection: All

B.03 kN

1D internal forces
Values: N

Linear calculation
Combination: GSN2

Coordinate system: Member

Extreme 1D: Member
Selection: All

Ivan Delas
4.81 kNm
57.52 kNm
~2.52 kN
= - 3,
5 o e & z 2 s, % G
e ~ ~ % = ‘G o =)
& " 2 o = % s, 5 P
w s, SE o 2
> RN A9 (i
= 3 e =
SR oL B bt Db A | A L |
T 131 82 kN ta N S ]
| ] 2 o Tj‘j\o 9 e ]
- ¢ o3 [
u z z s i 7 2 -
] : N
] —137.65kN ~140.79 kN []
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1D internal forces

Values: My

Linear calculation
Combination: GSN3
Coordinate system: Member
Extreme 1D: Member

Selection: All

—61.22 kNm

Ivan Delas

1D internal forces

Values: Vz

Linear calculation
Combination: GSN3
Coordinate system: Member
Extreme 1D: Member

Selection: All

15.89 kN

62.62 kNm

8.38 k

1D internal forces

Values: N

Linear calculation
Combination: GSN3
Coordinate system: Member

Extreme 1D: Member

Selection: All

kM

0.49k

kN

NAGL'Y
4.75 kN

N
4.0

0.38 kN

o
— =

—1.65kN ||

—-3.63 kN

5.76 kN
17.01 kN
=
B
u)
e
o
0.87 kief]
@
71kN kN I:C"@
T T .65 kN
=] A
-
<
2
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4.1.2. Zabatni stupovi

—~1.99 ]

-1.95

1D internal forces

Values: My

Linear calculation
Combination: zabatni vjetar
Coordinate system: Member
Extreme 1D: Member
Selection: All

1D internal forces

Values: Vz

Linear calculation
Combination: zabatni vjetar
Coordinate system: Member
Extreme 1D: Member
Selection: All

9.90 kN

1D internal forces

Values: N

Linear calculation
Combination: zabatni vjetar
Coordinate system: Member
Extreme 1D: Member
Selection: All

o

16.76 kNm

—9.90 kN

]|

-3.25

-3.25

17.95 kN f

i

=
—-2.60
-
[
| —
 ——
-
| —
—2.60
s
33.05 kNm
~17.95 kN
15.13 kN
|
A

21

]
-3.25
I
=
——
|y
| —— |
-
-3.25
R
29.36 kNm
A
15,13 kN
17.95 kN
il
A

33.05 kNm

~17.95

kN

Ivan Delas

—l

—1.95.

—1.997

16.76 kNm

~9.90 kN

9.90 kN
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4.1.3. Krovne podroznice
Kombinacije:

Kombinacija: GSN; = 1,35 * G "+" 0,9 * S + 1,5 * Wpirisax
Kombinacija: GSN; = 1,35 * G "+" 0,9 * Wy sk + 1,5 % S
Kombinacija: GSN, = 1,00 * G "+" 1,50 * Wygizanje

-Stalno opterecdenje

Ivan Delas

-Snijeg

22



Sveuciliste u Splitu

Ivan Delas

FAKULTET GRADEVINARSTVA, ARHITEKTURE | GEODEZIJE

-Pritiskajuci vjetar

-Odizudi vjetar
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1D internal forces

Values: My

Linear calculation
Combination: GSN1
Coordinate system: Principal
Extreme 1D: Member

Selection: All €€ EE
£z £5 £E £E zz
2 <= £z £z 2=
23 28 e 28 25
o co =X} =x=} ol i
[ 1 [ [ b

4.09kNm f
9.49 kNm

£ g € S £ E € S
£ £ < < = 2 z 2

[ < = @ @ = <t
g =] " =] o =) (=] "
o =+ v ul [Ts] W w [Tl

1D internal forces

Values: Vy

Linear calculation
Combination: GSN1
Coordinate system: Principal
Extreme 1D: Member
Selection: All

1D internal forces

Values: Mz

Linear calculation
Combination: GSN1
Coordinate system: Principal
Extreme 1D: Member
Selection: All

—0.72 kNm
—0.72 kNm
—0.91 kNm
—0.91 kNm

EE
Z Z
22
55
[N e)
[

—0.73kNm
—0.73 kNm

4 S
€ £ £ € E £ E £
£ z =3 £
£ 2 z £ z z < z z £
@ wy o
e & 3 - ] ] A 3 & o
1D internal forces
Values: Vz
Linear calculation
Combination: GSN1
Coordinate system: Principal
Extreme 1D: Member
Selection: All
z = z z =z z = z Z
=z =< = = = x = x =
= o o~ 2} r~ = <+ 0 0 o
— [} — [} o L} o =t w
i = = = = - = - o 2
l:\ b= = = = - = = =
¥
I | AL —11] I i s S T T I i s N T
=z
z < z Z Z Z Z Z Z =
- -
b & < 2 2 I ] o & &
[ - — — — - - - w
[l = = = = = - = = I
n | [ I | | I | ]
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1D internal forces

Values: My

Linear calculation
Combination: GSN2
Coordinate system: Principal
Extreme 1D: Member
Selection: All

—12.08 kNm
—12.08 kNm
—15,00 kNm
—15,00 kNm

£ E
ZzZ
X
oo
SO
o
[

—12.08 kNm
—12.08 kNm
—11.893 kNm
—11.893 kNm

c E £ € E £ £ £ £ £
£ z = 2 E < < S 2 £
™~ W) + <+ Wy ~
5 ~ = @ 3 S ® = ~ S
< e ] 7ol [Te] w 7] [ta] =+ =
1D internal forces
Values: Vy
Linear calculation
Combination: GSN2
Coordinate system: Principal
Extreme 1D: Member
Selection: All
pd z
= Z z Z Z Z Z Z Z X
o — < w "] 1] [Te] ~ @ o
00 - o (=] o =] o o 3] ™
& — — - — — - — o -
T [T

—1.11 kN
—0D.83kN

z z =z z z z z
= = kv 3 = = kw3
@ i~ [Te] w [Te] w <
=1 o o ] =] o =]
[=] —_ - - - - —

| 1 | | | | 1

—1.28 kN

1D internal forces

Values: Mz

Linear calculation
Combination: GSN2
Coordinate system: Principal
Extreme 1D: Member
Selection: All

£E £EE £EE £E EE
Z% £z £z % <%
oo T~ - oo
> B 55 58 55 Sk
[ T [ [
M (]
c c |11
£ € E £ £
E =z £ = = =z = z £
E = E = = x x E = §
o ™~ I~ o
) " 3 S < 2 % 3 - ©
] (=] o g
= o [=] o o o < o
1D internal forces
Values: Vz
Linear calculation
Combination: GSN2
Coordinate system: Principal
Extreme 1D: Member
Selection: All
= z
z z z z z z z z z z
= 0 o ™~
2 @ o o L 2 o ™ g a
R 3 o ~ 5 = ) ] I o
z z Z
z < Z Z Z Z Z < Z =
o M r o o 0 o~ © = &
o ~ My — — — [ o =)
0 o™ ] el Le] el ) o 3 =
n J I I 1 ! I | I !
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1D internal forces

Values: My

Linear calculation
Combination: GSN3
Coordinate system: Principal
Extreme 1D: Member

Selection: All
£ €
= € £ £ E E £ E £ z
= z z = z z z z z X
~ S = = 3 3 = = < ~
w < o [ <+ ~+ o o) < ool
o ™~ @ n o o o © o o
! T | | [ i ! I T !
LT [T e B e T T T T T T T T T T e AT T
i AN < > N A7 A A 2 < <
£E € E £ E
E % z Z z Z z Z % E
5 X g & <<
a2 00 03 M M
&8 - S8 et @8
= m MM R s
1D internal forces
Values: Vy
Linear calculation
Combination: GSN3
Coordinate system: Principal
Extreme 1D: Member
Selection: All
z z
3 z z 3 z 3 z z 3 z
-+ o (=] —_ o — (=] — [o2] ’f:’-_)
& bel ) " ] " ] = o g
3 =] o o =1 o o =} [s] <

= z z z z z z z z
= = e X 0 x = X X
5 & " 2 ” 3 m 3 )
o (=] =} =1 o =] < =} [=}
] 1 | 1 1 1 | 1 [
1D internal forces
Values: Mz
Linear calculation
Combination: GSN3
Coordinate system: Principal
Extreme 1D: Member
Selection: All
£E EE EE EE £E
2= zz £z £z =
o0 o o oo
> B o 58 oo ]
- oo oo [=Ne] oo oo
L [ T [ Il
v AP AP AP AP AP AP AP AP AT
1 I N T S I N P I L1 T W N 1 I I T e B T WL
€ g £ £ € £ E € g €
£ 2 z < < z < z Z £
© = * * * * * * = ©
N © [=} =} =] =} o o © ™
=1 [=]
1D internal forces
Values: Vz
Linear calculation
Combination: GSN3
Coordinate system: Principal
Extreme 1D: Member
Selection: All
Z z z z -4 =4 4 zZ z
< = z < < = = 2
= ) [ =] o —_ " [ —
= o <+ =+ - < ~ e} ©0
= o] ] k] ] 3l ] ] L]
= = - = = = = = = D
z
z z z 3 3 z z z = z
— r~ - Lt}
~ o = 2 - g = S & =
(‘\I FI) ) = r’|1 L2} = M f‘lj R
I | | | ] |
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4.1.4. Bo¢ne podrozZnice

-Pritiskajuci vjetar

1D internal forces

Values: My

Linear calculation

Combination: pritiskajuci vietar
Coordinate system: Member
Extreme 1D: Global

Selection: All

1D internal forces

Values: V2

Linear calculation

Combination: pritiskajud vietar
Coordinate system: Member
Extreme 1D: Global

Selection: All
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-Odizudi vjetar

| =
-
| o
"
-
-
N
| o

070 4

0.70 7
0.70
0.70
0.70_,]

1D internal forces
Values: My

Linear calculation
Combination: odizud vjetar
Coordinate system: Member
Extreme 1D: Global
Selection: All

VA
—2.38 kNm

AT P = 3 S N N 3 e ~r b

3.23 kNm

1D internal forces

Values: V;

Linear calculation
Combination: odizuci vietar
Coordinate system: Member
Extreme 1D: Global
Selection: All

>
-

—rrT] e TT] e TT] o TT] e TT] o 1T] o 1T] —rTT] 7]
=== /N W Uy— W W W W W UJ_,\/ W a

—3.43 kN
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4.1.5. Krovni spreg

« —17.95 K0 "1 3KNL 47 95 kN
<« —9.90 kN + —9.90 kN
k& —9.90kN ~ —17.95 —15.13kMe— —17.95kN & —9.90 kN
i s o s i
) ™ ) ™ o)
T ! I ! T
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1D internal forces

Values: My

Linear calculation

Load case: LC2

Coordinate system: Member
Extreme 1D: Member
Selection: All

1D internal forces

Values: V;

Linear calculation

Load case: LC2

Coordinate system: Member
Extreme 1D: Member
Selection: All

1D internal forces

Values: N

Linear calculation

Load case: LC2

Coordinate system: Member
Extreme 1D: Member
Selection: All

Ivan Delas

1.01 kNm \ 1.05 kNm \
0.18 kN

HEEREEERERER

= =

X =

= =

S S
< | ' <
o 0
5 s
TS, N\ AT

Z Z

~ ~

o S

(=) ()

| 1
@65\
3 Qgﬁw‘*
AN LTI LT H T WL S o
EN = | =[] ]
o | = = o |
. - - -
. = = -
H— -] Te o I

® o ®
— 2 - 43K .
—35.26 kN 125.45 k] 1-lslzdud | —25.43 kN
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4.1.6. Bocni spreg

Reactions
Values: Rz

Linear calculation
Load case: LC2
System: Global
Extreme: Member
Selection: All

35.41 kN
35.41 kN

<— —35.41

1D internal forces z
Values: N w
Linear calculation (:f
Load case: krovni reakcija ™
Coordinate system: Member

Extreme 1D: Global

Selection: All T -]

H I~ /| 7
T -
5 I

Ll ]
| —
N $
X s
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5. DIMENZIONIRANJE ELEMENATA KONSTRUKCIJE PREMA GRANICNOM
STANJU NOSIVOSTI

5.1. Glavna nosiva konstrukcija

5.1.1. Gornji pojas reSetke

CFRHS 140x140x7.1 €=0.81
f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 14.0 t (cm) 0.71 ro (cm) 1.80

h (cm) 14.0 A (cm?) 36.01 ri (cm) 1.10
Wiy (cm3) 176.27 ly (cm#) 1031.4 lw (cm?®) 31821
Whpi,z (cm3) 176.27 I, (cm?) 1031.4 It (cm?) 1718.7
E (kN/cm?) 21000 G (kN/cm?) 8077 v 0.30

Rezne sile uslijed kriticne kombinacije (GSN 2):

Meg= 0 (kNm)
Veg= 0 (kN)
Neg=-328.72 (kN)

Klasifikacija poprecnog presjeka:

e Hrbat (tlak):

__ h-3xt
t

=17.00

~la

Uvjet za klasu 1:% < 33€=26.73 Hrbat je klase 1

Poprecni presjek je klase 1.

Otpornost poprecnog presjeka:

e Uzduzna tlacnasila

A-f, .
Nerd = Npira = —2 = 2222 = 1278.36 (kN) 2 Neo= 328.72 (kN)

YM,0

Profil zadovoljava na tla¢nu silu s iskoristivosti p.p. od 27.02 %
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Otpornost elementa:
e Tlacnasila:

L%= 6.63 (m)= 663 (cm)
L' =2.21 (m)=221 (cm)

Z_TL’2 *Ex].

Ncr —TZ= 486.80 (kN)

24Ex]
Nen'="——2= 4381.24 (kN)

i

Izvijanje oko osi: Y-Yili Z-Z

Faktor imperfekcije: a=0.49 <-Linija izvijanja: ¢ < Hladno oblikovani

Ax*
N= |5 fJZ' =1.62 - O¢itano za liniju izvijanja c: X*=0.28
R
Y, Ax fy v T .. . Y_
A= ~=0.54 - Ocitano za liniju izvijanja c: x'=0.82
CR
Ax
Nosa= X *~ 1y _ 356.02 (kN) 2 Nea= 328.72 (kN)
mi

Ivan Delas

Profil CFRHS 140/140/7.1 zadovoljava otpor. elementa s iskoristivosti od 92 %
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5.1.2. Donji pojas resetke

CFRHS 100x100x5 €=0.81
f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 10.0 t (cm) 0.5 ro (cm) 1.0

h (cm) 10.0 A (cm?) 18.36 ri (cm) 0.5
Wiy (cm3) 64.59 ly (cm?) 2711 lw (cm®) 4166.7
Wi,z (cm3) 64.59 I, (cm?) 271.1 It (cm?) 440.52

E (kN/cm?) 21000 G (kN/cm?) 8077 v 0.30

Rezne sile uslijed kriti¢nih kombinacija za mjerodavnu dijagonalu:

Meqg= 0 (kNm) Meqg= 0 (kNm)
Veg= 0 (kN) Veg= 0 (kN)
Neg= - 9.44 (kN) Nega= + 329.76 (kN)

Klasifikacija poprecnog presjeka:

e Hrbat:

__ h-3xt

-l

=17.0

Uvjet za klasu 1:% < 33€e=26.73 Hrbat je klase 1

Poprecni presjek je klase 1.

Otpornost poprecnog presjeka:

e UzduzZna vlacnasila

Afy 1836355

Nera = Npipa = =% = 225255 = 651.78 (kN) 2 Neg= 329,76 (kN)
Nyga = 22ty _ 09:1836+490 _ (47 74 (KN) 2 Neg= 329.76 (kN)
' Ymz2 1.25

Nird = min(Np; ra, Ny ga) = min(651.78 ,647.74) = 647.74kN

Profil CFRHS 100/100/5 zadovoljava otpor. elementa s iskoristivosti od 50.75 %
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e Uzduzna tlaéna sila

Axf, 36%35.
Nora = Npiga = -2 = 22222 = 651.78(kN) 2 Neg= 9.4 (kN)

Profil zadovoljava na tlacnu silu s iskoristivosti p.p. od 1.45 %

Otpornost elementa:
e Tlacnasila:

LZ= 22.0 (m)= 2200 (cm)
LY = 2.20 (m)= 220 (cm)

2 +Exl,

New’=——2=11.61 (kN)
14

2xEx]
Y. 1160.92 (kN)
L;

Y_
Ner'=

Izvijanje oko osi: Y-Y ili Z-Z

Faktor imperfekcije: a=0.49 < Linija izvijanja: ¢ €< Hladno oblikovani

Ax
A= fJZ' =7.49 - O¢itano za liniju izvijanja c: x*=0.02
CR
Y Axfy y. e . v_
A'= Nen' =0.75 - Ocitano za liniju izvijanja c: x'=0.69
Ax
Na o= X *— 1Y~ 10.90 (kN) > Neg= 9.44 (kN)
mi

Profil CFRHS 100/100/5 zadovoljava otpor. elementa s iskoristivosti od 86.61 %
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5.1.3 Dijagonale reSetke

CFRHS 80x40x4.0 €=0.81
f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 4.0 t (cm) 0.4 ro (cm) 0.80

h (cm) 8.0 A (cm?) 8.55 ri (cm) 0.40
Wiy (cm3) 20.91 ly (cm#) 64.79 lw (cm?®) 204.08
Wi,z (cm3) ) I, (cm?) 21.49 It (cm?) 55.24

E (kN/cm?) 21000 G (kN/cm?) 8077 v 0.30
Rezne sile uslijed kriticnih kombinacija za mjerodavnu dijagonalu:

Meqg= 0 (kNm) Meqg= 0 (kNm)
Veg= 0 (kN) Veg= 0 (kN)
Neg= - 3.13 (kN) Nega= + 206.21 (kN)

Klasifikacija poprecnog presjeka:

e Hrbat:
2173 950
t t
Uvjet za klasu 1:% <33€e=26.73 Hrbat je klase 1

Poprecni presjek je klase 1.

Otpornost poprecnog presjeka:

e Uzduzna vlacna sila (GSN 2)

Axfy  8.55%35.5

= 303.53 (kN) = Neg= 206.21 (kN)
YM,0

Npird =

0.9+Axfy _ 0.9%8.55%49.0
Ymz 125

Nurd = = 301.64 (kN) 2 Neg= 206.21 (kN)
Nird = min(Ny; ra, Ny ga) = min(303.53,301.64) = 301.64kN

Profil zadovoljava na vla¢nu silu s iskoristivosti p.p. od 68.36 %

e Uzduzna tlacna sila (GSN 3)

Axfy  8.55+35.5
YM,0 1

Nerd = Nplra = = 303.53(KN) = Nea= 3.13 (kN)

Profil zadovoljava na tla¢nu silu s iskoristivosti p.p. od 1.03 %
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Otpornost elementa:
e Tlacnasila:

Li*=2.54 (m)= 2.54 (cm)

2+Exl,

Ncr,= Tz =69.03(kN)

Izvijanje oko osi: Z-Z

Faktor imperfekcije: a=0.49 <-Linija izvijanja: ¢ < Hladno oblikovani

Ax
A= /N—fy= 2.10 - Otitano za liniju izvijanja ¢: X:=0.18
CR,z

Ax

Nore= X *o2¥ = 54.87 (kN) 2 Neg= 3.13 (kN)
1

Ym

Ivan Delas

Profil CFRHS 80/40/4 zadovoljava otpor. elementa s iskoristivosti od 5.70 %
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5.1.4. Vertikale resetke

CFRHS 80x40x4.0 €=0.81
f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 4.0 t (cm) 0.4 ro (cm) 0.80
h (cm) 8.0 A (cm?) 8.55 ri (cm) 0.40
Woiy (cm?3) 2091 ly (cm#) 64.79 lw (cm®) 204.08
Wi,z (cm3) 12.77 I, (cm?) 21.49 It (cm?) 55.24
E (kN/cm?) 21000 G (kN/cm?) 8077 v 0.30
Rezne sile uslijed kriticne kombinacije (GSN 2) za mjerodavnu vertikalu:
Meg= 0 (kNm)
Veg= 0 (kN)

Neg=-102.84 (kN)

Klasifikacija poprecnog presjeka:

e Hrbat:
-1 g5
t t
Uvjet za klasu 1:% < 33€=26.73 Hrbat je klase 1

Poprecni presjek je klase 1.

Otpornost poprecnog presjeka:

e Uzduzna tlacna sila

xf, *
Nera = Npira = o2 = 255555 — 303,53 (kN) 2 Neo= 102,84 (kN)

YM,0

Profil zadovoljava na tla¢nu silu s iskoristivosti p.p. od 33.88%
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Otpornost elementa:
e Tlacnasila:

L=1.47 (m)= 147 (cm)
Z_TL'2*E*IZ_

Ncr =]z - 206.68 (kN)

Izvijanje oko osi: Y-Y ili Z-Z

Faktor imperfekcije: a=0.49 < Linija izvijanja: a € Vruce dogotovljeni

Ax*
A= N—fy= 1.21 - Ocitano za liniju izvijanja a: x,=0.43
CR
_y sy _ -
Ns,rd= X S 129.96(kN) 2 Neg= 102.84(kN)
mi

Ivan Delas

Profil CFRHS 80/40/4 zadovoljava otpor. elementa s iskoristivosti od 79.13%
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5.1.5. Stupovi okvira

HEA 280 €=0.81
f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 28.0 r (cm) 2.4 tr (cm) 1.3

h (cm) 27.0 A (cm?) 97.30 tw (cm) 0.8
Weiy (cm?) 1112.5 ly (cm?) 13700 lw (cm®) 785370
Wiz (cm3) 516.67 I, (cm?) 4760 It (cm?) 62.1

E (kN/cm?) 21000 G (kN/cm?) 8077 v 0.30

Rezne sile uslijed kriticne kombinacije (GSN 2):

Meq= 68.49 (kNm)
Veg= 14.07 (kN)
Neg=-119.06 (kN)

Klasifikacija profila:

e Hrbat (savijanje + tlak):

— Ned — od = _ y=Lt,.(2 —
8= o pl = =2.096cm;d=55m=550cm; o= «(2+a)=0504
Uvjet za klasu 1: 4 o 3% 57.78 Hrbat je klase 1

tw — 13xa—1
e Pojasnice (tlak):

C _ 0.5x(b—2xr—ty)
tr tr

8.62

Uvjet za klasu 1: t£ < 9e=8.62 Pojasnice su klase 1
f

Poprecni presjek je klase 1.
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Otpornost poprecnog presjeka:
e Savijanje:

Wyl y*f 1112.5%35.5
pLy*y __
Ivlc,Rd= Ivlpl,Rd= =

= 38958.0 (kNcm) = 389.58 (kNm)

mo

Mcro= 389.58 (kNm) = Meq = 68.49 (kNm)

Profil zadovoljava na savijanje s iskoristivosti p.p. od 17.57%

e Posmik:
by _h=2+tr _ 244 _ 305 < 72 £ =72 281 _ 69,98
tw tw 0.8 U] 1.20

Nije potrebna kontrola izbo¢avanja hrpta uslijed djelovanja posmika!
Avz= A - 2¥b*te +(tw+2*r)*t= 31.70(cm?) = 1 * h, * t,,= 23.42 (cm?) Uvjet zadovoljen!

Ayz*fy _ 31.7%35.5

Vedl= =V = =
Rd PLRd = B eYimo 1.7321

= 651.36 (kN)

Vre’= = 651.36 (KN)2 Veg= 14.07 (kN)
Profil zadovoljava na posmik s iskoristivosti p.p. od 2.16%

e Uzduzna tlacna sila

Axfy  97.30%35.5

N¢rd = Npird = S = 3454.15 (kN)
Mo
Ncra = 3454.15 (kN) 2 Neg = 119.06 (kN)

Profil zadovoljava na tlacnu silu s iskoristivosti p.p. od 3.43%
e Interakcija M-V-N

0.25*Nepa= 863.54 (kN) = Neg= 119.06(kN)
0.5*V,pa = 325.68 (kN) = Vea= 14.07 (kN)

Nema redukcije Mcrq uslijed interakcije reznih sila!
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Otpornost elementa:
e Savijanje:
Ler= 5.5 (m)= 550 (cm) zG=§= 13.5 (cm)

k=10 kw=10 (C;=1.88 (,=0.03

b4 *E*IZ (k*L ) *Gxl
Mcr= cl*(k o)’ *[J( =) n“iE*I L+ (Cx2))" - ¢, *zg]=1097.14(kNm)

,W
Air= F;[—ny 0.60 2 Ar0=0.4 Reduciramo Mcr4 zbog moguénosti instabiliteta elementa.
CR

| =

—096 <2

Faktor imperfekcije: air=0.21 € Krivulja izvijanja: a {
Vruce valjani I presjek

Q= 05*( 1+(1|_T()\|_T-0.2) + )\LT2)= 0.7

1

Xir= —————=0.99
Q7+, @2 -Apr?
Mea ra= X7+ W’;"y:f% 0.99*%5*35'5: 38958.0 (kNcm)= 389.58 (kNm) > Meq= 68.49(kNm)

(17.57%)
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e Tlacnasila:

L*= 0.7*5.5 (m) = 3.85 (m) =385 (cm)
LY = 2*5.0 (m)= 1100 (cm)

7T *E*I

Ncr"= =3261.37 (kN)

2
TTe*E*1.
Y_ Yy
Necr'=

=2341.10 (kN)

i

tr < 100 (mm)
Izvijanje oko osi Z-Z:  Faktor imperfekcije: a=0.49 < Linija izvijanja:c {x

b= 0.96 > 1.2
tr < 100 (mm)
Izvijanje oko osi Y-Y: Faktor imperfekcije: a=0.34 <Linija izvijanja: b
zvijanj i imp ij inija izvijanj % 0.96 > 1.2

A= &y 1.03 - O¢itano za liniju izvijanja c: X*=0.52
CR
A= :] Iy =1.21 -> O¢itano za liniju izvijanja b: x'=0.47
CR
Ngra= X' *—=2 = 1624.23 (kN) > Neg***=119.06 (kN) (7.28%)

e Interakcija My-Nj (jednoosno savijanje):

Cwmy= Cmir=0.95 < 0.95+0. 050_’}1 >04 { 00
NE
kyy,= CMY(l + & —o. 2) )< cMy(l + 0. 8x *Nde) ky,= 1.04

kzy 0.6+ AZ<(1 — ﬁ —NEd*VM1)

Cuir XV *Npk

k=0.56

NEa*Ym1 MEdY*le _ 3
e+ kyy 2t oy = 0.0728 40.1827-0.2555

Profil HE 280 A zadovoljava otpornost elementa s iskoristivosti od 25.55 %
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5.2. Sekundarna nosiva konstrukcija

5.2.1. Zabatni stupovi

HEA 160 A €=0.81
f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 16.0 r (cm) 1.5 tr (cm) 0.7

h (cm) 14.8 A (cm?) 30.40 tw (cm) 0.5
Weiy (cm?) 185.99 Iy (cm?) 1280 lw (cm®) 23751
Wi,y (cm?) 190.42 I, (cm?) 479 IT (cm#) 6.33
E (kN/cm?) 21000 G (kN/cm?) 8077 v 0.30

Rezne sile uslijed kriticne kombinacije (GSN 4.1.2.) za mjerodavni zabatni stup:

Meg= 33.05(kNm)
Veg= 17.95(kN)
Nes= O(kN) = zanemarena vlastita teZina

Klasifikacija profila:

e Hrbat (savijanje):

d h—2%tg—2#r
Rl S ToR )

tw tw

Uvjet za klasu 1: ti < 72 €=58.32 Hrbat je klase 1

e Pojasnice (tlak):

C _ 0.5x(b—2xr—ty)
tr tr

8.92
Uvjet za klasu 3:t£ <14e=11.34 Pojasnice su klase 3
f

Poprecni presjek je klase 3.

Otpornost poprecnog presjeka:
e Savijanje:

WELy*fy _ 185.99%35.5
M¢,ra= Mpi,ra= =

= 66.02 (kNm)

'mo 1

M ra= 66.02 (kNm) > Mg = 33.05 (kNm)

Profil zadovoljava na savijanje s iskoristivosti p.p. od 50.06%

44



SveuciliSte u Splitu

FAKULTET GRADEVINARSTVA, ARHITEKTURE | GEODEZIJE Ivan Delas
e Posmik:

h h—2% 0.81

w272 96.8 <72—_72 280 — 48.60

tw tw 1.20

Nije potrebna kontrola izboc¢avanja hrpta uslijed djelovanja posmika!
Avz= A - 2¥b*te +(tw+2*r)*t= 10.45 (cm?) 2 i) * h,, * t,,= 9.18 (cm?) Uvjet zadovoljen!

Aypz*fy _ 10.45%35.5
V3%Ymo 1.7321

Vrd"= = Vpipd = = 214.18 (kN)

Vre?= = 214.18 (KN)2 Veg= 17.95 (kN)
Profil zadovoljava na posmik s iskoristivosti p.p. od 8.38%
e Interakcija M-V-N:
Nea= O(kN)
0.5*V,ra = 107.09 (kN) > Veg= 17.09 (kN)
Nema redukcije Mcrquslijed interakcije reznih sila!
Otpornost elementa:
e Savijanje:
Lev=7.364 (m)= 700 (cm)  z=5=9.5 (cm)
k=1.0 C=1.127

kw= 1.0 C,=0.454

* [ % * 2* *
Meg= C *(Z*LE I)zz *[\/( K24 Iw %4. (Cy % 25)? —C, *zg]= 37.42 (kNm)

’W
Air= z—;fy 1.332Ai70=04 Reduciramo Mcrszbog mogucénosti instabiliteta elementa.

h
- = <
Faktor imperfekcije: air=0.34 &  Krivuljaizvijanja: b { =108 <2
Vruce valjani I presjek
O1= 0.5*( 1+(1|_T(}\|_T-0.2) + }\LT2)= 1.58

1

Y= —————= 0,51
O+ | Prri-ALr?
w * *
M= Yore 22222 0,51 #155921555 = 34,05 (kNm) 2 Meo= 33.05 (kNm)

mi

Profil HEA 160 A zadovoljava otpornost elementa s iskoristivosti od 97.14%
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5.2.2. Krovni spregovi (zatege)

RD 14 €=0.81

f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

Rezne sile uslijed kriticne kombinacije:

Meg= O(kNm)
Veqa= O(kN)
Neg= +39.80 (kN)

Otpornost poprecnog presjeka:
Vlacna sila:

Axfy  1.54%35.5
YM,0 1

Npird = = 54.62 (kN) 2 Neg= 39.80 (kN)

N _ 0.9xAxf; _ 0.941.54%49.0
uRd — Yz - 1.25

= 54.28 (kN) > Neg= 39.80 (kN)
Nird = min(Np; ra, Ny ga) = min(54.62,54.28) = 54.28kN

Profil zadovoljava na vla¢nu silu s iskoristivosti p.p. od 73.32 %

46



Sveuciliste u Splitu
FAKULTET GRADEVINARSTVA, ARHITEKTURE | GEODEZIJE Ivan Delas

5.2.3. Bocni spregovi (zatege)

RD 14 €=0.81

f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

Rezne sile uslijed kriticne kombinacije:

Meg= O(kNm)
Veqg= O(kN)
Neq= +36.38(kN)

Otpornost poprecnog presjeka:
Vlacna sila:

Axfy  1.54%35.5
YM,0 1

Npird = = 54.62 (kN) 2 Neg= 36.38 (kN)

0.9xAxfy;  0.9¥1.54%49.0
Ymz 125

Nurd = = 54.28 (kN) > Neg= 36.38 (kN)
Nird = min(Npy; ra, Ny ga) = min(54.62,54.28) = 54.28kN

Profil zadovoljava na vlaénu silu s iskoristivosti p.p. od 67.02 %

47



Sveuciliste u Splitu
FAKULTET GRADEVINARSTVA, ARHITEKTURE | GEODEZIJE Ivan Delas

5.2.4. Krovne podroznice

IPE 160 €=0.81

f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 8.2 r (cm) 0.9 tr (cm) 0.7
h (cm) 16.0 A (cm?) 20.1 tw (cm) 0.5
Weiy (cm3) 109.0 ly (cm?) 869 lw (cm?®) 3960
Wiy (cm3) 124.0 I, (cm*) 68.3 It (cm?) 3.6
Wei,z (cm3) 16.70 Avz (cm?) 8.12
Whi z (cm3) 26.1 Avy (cm?) 12.61
E (kN/cm?) 21000 G (kN/cm?) 8077 v 0.30

Rezne sile uslijed kriticne kombinacije (GSN 4.1.3.):

Meq,y=15.00 (kNm) Meq,z= 1.20(kNm)
Veay=1.28 (kN) Veaz= 15.95 (kN)
Klasifikacija profila:
e Hrbat (savijanje):
d _ h—2stp—2sr
S 25.6
Uvjet za klasu 1: ti < 72¢=58.32 Hrbat je klase 1
e Pojasnice (tlak):
£ _ 05x(bo2ir—tw) _
o o =4.21
Uvjet za klasu 1: t£ <9¢e=7.29 Pojasnice su klase 1
f

Poprecni presjek je klase 1.
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Otpornost poprecnog presjeka:
e Savijanje (Y-Y):

w * f 124 .%35.5
ply™ly __
Ivlc,RdY= Ivlpl,Rd= -

= 4402 (kNcm) = 44.02(kNm)

Ymo

Mcrd'= 44.02 (KNm) = Meq'= 15.00(kNm)  (34.08%)
e Savijanje (Z-2):

\% *f, 26.1%35.5
Z_ _ YWplz*ly __
Mcrd“= Mpi,ra= =

= 926.55 (kNcm) = 9.27 (kNm)

mo
Mcra?= 9.27 (kNm) = Mes= 1.20(kNm)  (12.94 %)

Profil zadovoljava na jednoosno savijanje s iskoristivosti p.p. od 34.08 %

e  Posmik (Z)
hw 02t _ 992 <72 £=72%81_ 486
tw tw n 1.20

Nije potrebna kontrola izbo¢avanja hrpta uslijed djelovanja posmika!
Avz= A - 2¥b*te +(tw+2*r)*t= 10.23 (cm?) 2 ) * h,, * t,,= 8.76 (cm?) Uvjet zadovoljen!

Ayz*fy _ 10.23%35.5

Pt = S = 209.67(kN)

7_ _
VRrd“= Vpird =

Ved?= 209.67 (kN)2 Ved?= 15.95 (kN)  (7.61 %)

e  Posmik (Y)
b B2 992 <725=7228 <486
tw tw n 1.20
Nije potrebna kontrola izbocavanja hrpta uslijed djelovanja posmika!
Avy=2*b* t; = 11.48 (cm?) 2 i * hy, * t,y=8.76 (cm?) Uvjet zadovoljen!
Av * . * .
Vig'= Vi = 22Ty _ 11484355 _ 535 99 (kN)

V3*¥mo 17321
Vra'= 235.92 (KN)> Ves'= 1.28 (kN) (0,01 %)

Profil zadovoljava na posmik s iskoristivosti p.p. od 7.61 %

e |nterakcija M-V-N:

Nema redukcije Mcrquslijed interakcije reznih sila!
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Otpornost elementa:
e Savijanje:
Lev=5.40 (m)=540 (cm)  z6=2= 8.0 (cm)

k=1.0 C1=1.66

kw=1.0 C,=0.78

MCR=C1*(’,T<*ZE*I)Z *[J ) (k*,Lf'iLf*IT +(C22g)" = Cy Zg]= 20.68 (kNm)
Wpiy*fy _ . , .. -
A= |[——==1.462MA\10=0.4 Reduciramo Mcrazbog mogucnosti instabiliteta elementa.

CR

h
-=18 <2
Faktor imperfekcije: air=0.34 & Krivulja izvijanja: ab{ b 8 <
Vrucée valjani I presjek
Q= 05*( 1+(1|_T()\|_T-0.2) + )\LT2)= 1.78

1

Xir= ————-=0.45
O+ | ®pri-Apr”
Mg gd= XLT* W”y"y:fy =19.89 (kNm) = Mgq'= 15.00 (kNm) (75,41%)

e Interakcija Myp-V-N (dvoosno savijanje):

Cw=Cmz=Cwir=1.00 €  1.00+0.05a; > 0.4 {(;f :8
kyy= 1.02

k.z=1.00

k,.=0.83

kzy=0.52

NEq*Yma Mga"*Ym1 Mga"*Ym1 —0.88
XNy YV smpe” — Y2 Mgt

NEq*Yma Mga"*Ym1 Mga"*Yma =052
XZ*NRk ZY XLT Mgy, Y zz Z

Profil IPE 160 zadovoljava otpornost elementa s iskoristivosti od 88.00 %
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5.2.5. Bo¢ne podrozZnice

IPE 100 e=0.81
f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 55 r (cm) 0.7 tr (cm) 0.6

h (cm) 10.0 A (cm?) 10.30 tw (cm) 0.4
Wey (cmd) 34.2 Iy (cm®*) 171.0 lw (cm®) 350
Wpiy (cm®) 39.4 I, (cm*) 15.90 It (cm*) 1.20
Weiz (cm?) 5.79 Avz (cm?) 4.20
Wpiz (cm?) 9.20 Avy (cm?) 6.74
E (kN/cm?) 21000 G (kN/cm?) 8077 v 0.30

Rezne sile uslijed kriti¢éne kombinacije:

Meq = 5.08 (kNm)
Veq = 5.40 (kN)
Neg = 0 (kN)

Klasifikacija profila:

e Hrbat (savijanje):

d h—2%tg—2*r
L 2=t 185

tw tw

Uvjet za klasu 1: ti < 72¢=58.32 Hrbat je klase 1

e Pojasnice (tlak):

C _ 0.5x(b—2xr—ty)
tr tr

3.08
Uvjet za klasu lzt£ <9e=7.29 Pojasnice su klase 1
f

Poprecni presjek je klase 1.

Otpornost poprecnog presjeka:
e Savijanje:

Wpiy*fy _ 39.4%35.5
M¢,ra= Mpi,ra= =

= 13.99 (kNm)

mo

M ra= 13.99 (kNm) > Mg =5.08 (kNm)

Profil zadovoljava na savijanje s iskoristivosti p.p. od 36.31%

e Posmik:
hw _h=2+tr _ o5 <72 E2 72 %81 _ 4860
tw tw n 1.20

Nije potrebna kontrola izbocavanja hrpta uslijed djelovanja posmika!
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Avz= A - 2*b*te +(tw+2*r)*t= 4.78 (cm?) 2 1 * hy, * t,,= 4.22 (cm?) Uvjet zadovoljen!

Ayz*fy _ 4.78+35.5

Veil==V = =
Rd PI,Rd T3 mo 17321

= 97.97 (kN)
V= = 97.97 (KN)2 Veo= 5.40 (kN)
Profil zadovoljava na posmik s iskoristivosti p.p. od 5.51%
e Interakcija M-V-N:
Nea= O(kN)
0.5*V,rq = 48.96 (kN) = Veg= 5.40 (kN)
Nema redukcije Mcrquslijed interakcije reznih sila!
Otpornost elementa:
e Savijanje:
Lev=5.40 (M)~ 540 (cm)  ze=2=2.7 (cm)
k=1.0 Ci=1.67

kw=1.0 C,=0.78

T *E*IZ (k*LCR) *GxIp
Mcr= C1* Tolon)? *[J( —)2 % L + (Cy x25)* — Cy % Zg]= 5.58 (kNm)
w
Air= WewrrJy =1.582 A\10=0.4 Reduciramo Mcrszbog mogucénosti instabiliteta elementa.
CR

h
— = <
Faktor imperfekcije: air=0.34 &  Krivuljaizvijanja: b { =108 <2
Vruce valjani I presjek
CDLT= 05*( 1+(1|_T(}\|_T-0.2) + }\LT2)= 1.98
1

Xo=————F——
f 2
O+ |Prri-Apr

Wpl.y*fy= 039*@ =5.50 (kKNm) 2 Meg= 5.08 (kNm)

=0.39

Mg,rd= XLT*

mi

Profil IPE 100 zadovoljava otpornost elementa s iskoristivosti od 92.36%
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5.2.6. Vertikale sprega

CFRHS 70x70x4.0 €=0.81
f,= 35.5 (kN/cm?) fu=49.0 (kN/cm?)

b (cm) 7.0 t (cm) 0.4 b (cm) 4.0

h (cm) 7.0 A (cm?) 10.15 h (cm) 8.0
Weiy (cm?) 24.76 ly (cm?) 72.12 Wiy (cm3) 20.91
Woiz (cm?3) 24.76 I, (cm?) 72.12 Wheiz (cm?3) 12.77

E (kN/cm?) 21000 G (kN/cm?) 8077 E (kN/cm?) 21000

Rezne sile uslijed kriticne kombinacije:

Meg= 0 (kNm)
Veg= 0 (kN)
Neg=-328.72 (kN)

Klasifikacija poprecnog presjeka:

e Hrbat:
2123 _g5
t t
Uvjet za klasu 1:% < 33¢€=26.73 Hrbat je klase 1

Poprecni presjek je klase 1.

Otpornost poprecnog presjeka:

e Uzduzna tlacna sila

Axfy — 8.55+35.5
YM,0 1

Ncra = Npl,Rd = = 303.53 (kN) > Ngg= 102.84 (kN)

Profil zadovoljava na tla¢nu silu s iskoristivosti p.p. od 33.88%
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Otpornost elementa:
e Tlacnasila:

L=1.47 (m)= 147 (cm)
Z_TL'2*E*IZ_

Ncr =]z - 206.68 (kN)

Izvijanje oko osi: Y-Y ili Z-Z

Faktor imperfekcije: a=0.49 < Linija izvijanja: a € Vruce dogotovljeni

Ax*
A= N—fy= 1.21 - Ocitano za liniju izvijanja a: x,=0.43
CR
_y sy _ -
Ns,rd= X S 129.96(kN) 2 Neg= 102.84(kN)
mi

Ivan Delas

Profil CFRHS 80/40/4 zadovoljava otpor. elementa s iskoristivosti od 79.13%
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6. PRORACUN SPOJEVA
6.1. Proracun spoja temel;j - stup
6.2. Proracun vlacnog nastavka resetke

6.3. Proracun spoja stup - resetka
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Project:
Project no:
Author:

Project data

Project name
Project number

Author

Description

Date 14/09/2022

Design code EN
Material

Steel S 355

Concrete C25/30

//=[=/=] StatiCa®

Calculate yesterday's estimates
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Project:

//=]/=/=] StatiCa*

Calculate yesterday's estimates

Project no:
Author:

Project item stup-temelj

Design
Name stup-temelj

Description
Analysis Stress, strain/ loads in equilibrium

Members

Geometry

B — Direction vy -Pitch o-Rotation Offsetex Offsetey Offsetez

Name Cross-section ] ] ] [mm] [mm] [mm] Forces in

COL 2-HEAZ280 0.0 -90.0 0.0 0 0 0 Node

Cross-sections

Name Material
2 - HEA280 S 355

Anchors

Diameter fu Gross area
[mm] [MPa] [mm?]

M24 8.8 M24 8.8 24 800.0 452

Name Bolt assembly

217



Project:
Project no:
Author:

Load effects (forces in equilibrium)

Name Member [k"ll\l] [\kll)\G] [\kllfl] [kl\lill)r(n]

LE1 COL -118.3 0.0 141 0.0

Foundation biock
Item Value

CB1

Dimensions 2130 x 2000

Depth 1500

Anchor M24 8.8

Anchoring length 300

Shear force transfer Anchors

Mortar joint 20
Summary

Name Value

Analysis 100.0%

Plates 0.0 <5.0%

Anchors 93.1 <100%

Welds 99.5 < 100%

Concrete block 27.8 <100%

Buckling Not calculated
Plates

Name Thi[ﬂ(;?ss Loads [I\(;E?a] [iZ;

COL-bfl 1 13.0 LE1 177.2 0.0

COL-tfl 1 13.0 LE1 174.2 0.0

COL-w 1 8.0 LE1 98.7 0.0

BP1 25.0 LE1 250.2 0.0
Design data

Material fy
[MPa]

S 355 355.0
Symbol explanation

Ep| Strain

OEd Eq. stress

Oc,Ed Contact stress

fy Yield strength

€lim Limit of plastic strain

StatiCa®
My Mz
[KNm] [KNm]
68.4 0.0
Unit
mm
mm
mm
mm
Status
OK
OK
OK
OK
OK
Oc,Ed
[MPa] Status
0.0 OK
0.0 OK
0.0 OK
0.0 OK
€lim
[%]
5.0



Project:

Project no: //#/=/=] StatiCa®

Calculate yesterday's estimates
Author:

Iy

K.

Overall check, LE1

[%]

150%

100%
(5.00)

0.0 === 10%

Strain check, LE1



Project:
Project no:
Author:

Equivalent stress, LE1

Anchors

Shape

Design data

Grade

M24 8.8 - 1

Item

A1

A2

A3

A4

Loads

LE1

LEA1

LE1

LEA1

Ngg
[kN]

108.1

108.2
0.0

0.0

VEd
[kN]

4.0
4.0
3.5

3.5

NRd,c
[kN]

232.4

232.4

VRd,s
[kN]

10.5
10.5
32.3

32.3

VRd,c
[kN]

169.4

169.4

NRd,s
[kN]

VRd,cp
[kN]

484.4
484.4
484.4

484.4

[/#]=]=] StatiCa®

Calculate yesterday's estimates

[MPa]

355.0

325
300
275
250
225
200
175
150
125
100

75
50
25

0.0

Ut,
[%]

93.1
93.1
0.0

0.0

[%]

38.6
38.7
10.8

10.8

Ut
(%]

92.2
92.2
1.2

1.2

Status

OK

OK

OK

OK

160.0
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Project:
L ®
Project no: StatiCa

Calculate yesterday’s estimates
Author:

Symbol explanation
Neg Tension force
Veg Resultant of bolt shear forces Vy and Vz in shear planes
NRd,c Design resistance in case of concrete cone failure under tension load - EN1992-4 - Cl. 7.2.1.4
VRd,s Design shear resistance in case of steel failure - EN1992-4 - C|.7.2.2.3.2
VRd,c Design resistance in case of concrete cone failure under shear load - EN1992-4 - CI. 7.2.2.5

VRacp  Design resistance in case of concrete pryout failure - EN1992-4 - CI. 7.2.2.4

Ut Utilization in tension
Utg Utilization in shear
Utis Utilization in tension and shear

NRd s Design tensile resistance of a fastener in case of steel failure - EN1992-4 - Cl. 7.2.1.3

Welds
tom  Eage TR CU Loads RS e mbe e PR pg SRS
BP1 COL-bfl1 440N 280 LE1 3766 0.0 -125.8 -1216 -165.0 86.5 46.9 OK
440N 280 LE1 427.0 0.1 -193.2 1433 166.8 98.0 704 OK
BP1 COL-tfl1 440N 280 LE1 4332 37 1962 1141 1916 995 58.0 OK
440N 280 LE1 433.0 35 1895 -1127 -1945 994 524 OK
BP1 COL-w1 440\ 257 LE1 759 0.0 37.6 5.5 377 174 115 OK
440N 257 LE1 755 0.0 37.5 56 -37.4 173 115 OK
Design data
Bw Ow,Rd 09¢c
[-] [MPa] [MPa]
S 355 0.90 435.6 352.8
Symbol explanation
4 Fillet weld
£p| Strain
Ow,Ed Equivalent stress
Ow,Rd Equivalent stress resistance
o Perpendicular stress
T Shear stress parallel to weld axis
T Shear stress perpendicular to weld axis
090 Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
Ut Utilization
Utc Weld capacity utilization
Concrete block
A h .
Item Loads [mcm] [m::;] [M(I;a] ;fl [,\:g'a] [g:] Status

CB 1 LE1 47 37487 9.3 3.00 33.5 278 OK



Project:

Project no: [[=]=]=] StatiCa°®

calculate yesterday's estim
Author:

Symbol explanation

c Bearing width
Agt Effective area
o Average stress in concrete
Kj Concentration factor
Fid The ultimate bearing strength of the concrete block
Ut Utilization
Buckling

Buckling analysis was not calculated.

Code settings

Item Value Unit Reference
Ym0 1.00 - EN 1993-1-1: 6.1
YM1 1.00 - EN 1993-1-1: 6.1
YMm2 125 - EN 1993-1-1: 6.1
YMm3 125 - EN 1993-1-8: 2.2
Yc 150 - EN 1992-1-1:2.4.2.4
Yinst 120 - EN 1992-4: Table 4.1
Joint coefficient 3 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
Detailing No
Distance between bolts [d] 2.20 - EN 1993-1-8: tab 3.3
Distance between bolts and edge [d] 1.20 - EN 1993-1-8: tab 3.3
Concrete breakout resistance 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 CIDECTDG1,3-11
Local deformation limit 0.03 - CIDECTDG 1,3-1.1
Geometrical nonlinearity (GMNA) Yes Analysis with large deformations for hollow section joints

Braced system No EN 1993-1-8: 5.2.2.5



Project:
Project no:
Author:

Project data

Project name
Project number

Author

Description

Date 14/09/2022

Design code EN
Material

Steel S 355

//=/=/=] StatiCa”

Calculate yesterday's estimates
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Project: ]
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Project no:
Author:

Project item CON1

Design

Name CON1

Description

Analysis Stress, strain/ loads in equilibrium
Members
Geometry

. B — Direction vy -Pitch o-Rotation Offsetex Offsetey Offsetez .
Name Cross-section o o o Forces in
[] [] [°1 [mm] [mm] [mm]
B1 3 - SHS100/100/5.0 0.0 0.0 0.0 0 0 0 Node
B2 3 - SHS100/100/5.0 180.0 0.0 0.0 0 0 0 Node
Bl
k:.
Cross-sections
Name Material
3 - SHS100/100/5.0 S 355
Bolts
Diameter fu Gross area
Name Bolt assembly [mm] [MPa] o]

M24 8.8 M24 8.8 24 800.0 452



Project:
Project no:
Author:

Load efiects (forces in equilibrium)

Name

LE1 B1

B2

Summary
Name

Analysis

Plates

Bolts

Welds

Buckling

GMNA

Plates

Name

B1
B2

PP1a
PP1b

Design data

Material
S 355

Symbol explanation

Ep|
OEd
Oc.Ed

fy

€lim

Contact stres

S

Yield strength

Limit of plastic strain

Member [k'}l\j] [l\g] [\kllfl]
268.9 0.0 0.0
0.0 0.0 0.0
Value
100.0%
0.3<5.0%
80.7 < 100%
99.1 < 100%
Not calculated
Calculated
Thl[(r:TI](nr;?ss Loads [I\c;:i‘;]
5.0 LE1 354.0
5.0 LE1 354.0
15.0 LE1 355.6
15.0 LE1 355.6
fy
[MPa]
Strain
Eq. stress

X

[kNm]

€p|

(%]

355.0

0.1
0.1
0.3
0.3

StatiCa®
My Mz
[kNm] [kNm]
0.0 0.0
0.0 0.0
Status
OK
OK
OK
OK
[UMCI'DEad] Status
0.0 OK
0.0 OK
105.2 OK
105.2 OK
€lim
[%]
5.0
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Project no: /[s]=]=] StatiCa®
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Author:

Overall check, LLE1

[%]
150%

100%
{5.00)

268.9

0.28
(—

Strain check, LE1



Project:
Project no:
Author:

Equivalent stress, LE1

Bolts

Design data

M24 8.8 - 1

Name

B1

B2

B3

B4

Name

Symbol explanation

FtRd
FtEd
Bp,Rd
\%
FyvRd
Fb,Rd
Ut,
Utg

Loads

LE1

LE1

LE1

LE1

FtEd
[kN]

164.1
164.1
164.1

164.1

FtRd
[kN]

Bolt tension resistance EN 1993-1-8 tab. 3.4

Tension force

Punching shear resistance

Resultant of bolt shear forces Vy and Vz in shear planes

Bolt shear resistance EN_1993-1-8 table 3.4
Plate bearing resistance EN 1993-1-8 tab. 3.4

Utilization in tension

Utilization in shear

Vv
[kN]

0.0
0.0
0.0

0.0

203.3

Ut,
[%]

80.7
80.7
80.7

80.7

Fb,Rd
[kN]

231.8
233.3
231.7

233.5

Bp,Rd
[kN]

//=/=/=] StatiCa”

Calculate yesterday's estimates

[MPa]

355.0

325
300
275
250
225
200
175
150
125
100

75

50

25

0.0

Utg
[%]

0.0
0.0
0.0

0.0

4211

Uts
[%]

57.6
57.6
57.6

57.6

Status

OK
OK
OK

OK

Fy,Rd
[kN]

135.6

5/7



Project:
Project no:
Author:

Welds

Item

PP1a B2
PP1b  B1

Design data

S 355

Edge

et | v | vonon | st [
44.0 362 LE1 4315 2.7 317.8
440 362 LE1 4315 2.7 3177
Bw Ow,Rd
-] [MPa]

0.90

Symbol explanation

A

Ep|
Ow,Ed
Ow,Rd
o]

T

T
090

Bw
Ut
Utc

Buckling

Fillet weld

Strain

Equivalent stress

Equivalent stress resistance
Perpendicular stress

Shear stress parallel to weld axis
Shear stress perpendicular to weld axis
Perpendicular stress resistance - 0.9*fu/lyM2
Corelation factor EN 1993-1-8 tab. 4.1
Utilization

Weld capacity utilization

Buckling analysis was not calculated.

T" TJ_
[MPa]  [MPa]
-984 -136.8
98.3 -136.9
435.6

Ut
[%]

99.1
99.1

StatiCa’®

Calculate yesterday's estimate.

Ut,
[%]

88.9 OK
88.9 OK

Status

090
[MPa]

352.8



Project:

Project no: //=]/=/=] StatiCa®

Calculate yesterday's estimates

Author:

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
Detailing No
Distance between bolts [d] 2.20 - EN 1993-1-8: tab 3.3
Distance between bolts and edge [d] 1.20 - EN 1993-1-8: tab 3.3
Concrete breakout resistance 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 CIDECTDG 1,3-1.1
Local deformation limit 0.03 - CIDECTDG 1,3-11
Geometrical nonlinearity (GMNA) Yes Analysis with large deformations for hollow section joints

Braced system No EN 1993-1-8: 5.2.2.5



Project:
Project no:
Author:

Project data

Project name
Project number
Author
Description
Date

Design code

Material

Steel

Spoj stup-greda

Ivan Delas

Spoj stup-greda

Ivan Dela$

14/09/2022
EN

S 275, S 355

//=[=]=] StatiCa®

Calculate yesterday's estimates
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Project: Spoj stup-greda
Project no:
Author: Ivan Delas

Project item CON1

//=/=/=] StatiCa"®

Calculate yesterday's estimates

Design
Name CON1
Description
Analysis Stress, strain/ loads in equilibrium
Members
Geometry
. B — Direction vy -Pitch ao-Rotation Offsetex Offsetey Offsetez .
Name Cross-section o o o Forces in
[’] [’] [’ [mm] [(mm] [mm]
Stup 1- HEA280 0.0 90.0 0.0 0 0 0 Node
Donji pojas 3 - SHS100/100/5.0 0.0 0.0 0.0 0 0 100 Node
Vertikala 4 - MQ140/140/7 .1 0.0 -90.0 0.0 -420 0 0 Node

Cross-sections

Name
1- HEA280
3 - SHS100/100/5.0
4 - MQ140/140/7.1

Material
S 355
S 355
S 355
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Project: Spoj stup-greda
Project no:
Author: Ivan Delas
Boits
Name Bolt assembly Di?mmrﬁ]t er
M12 8.8 M12 8.8 12
Load effects (forces in equilibrium)
Name Member [k"ll\l] [\k/l)\G] [\k/lfl]
LE1 Stup 0.0 0.0 0.0
Doniji pojas -6.7 0.0 0.0
Vertikala -129.8 0.0 0.0
LE2 Stup 0.0 0.0 0.0
Doniji pojas 6.4 0.0 0.0
Vertikala 6.1 0.0 0.0
Summary
Name Value
Analysis 100.0%
Plates 0.0<5.0%
Bolts 20.2 < 100%
Welds 98.1 < 100%
Buckling Not calculated
Plates
Name Thi[ﬁ:‘n:?ss Loads [JE‘;]
Stup-bfl 1 13.0 LE1 18.5
Stup-tfl 1 13.0 LE1 13.5
Stup-w 1 8.0 LE1 85.3
Donji pojas 5.0 LE1 49.5
Vertikala 7.1 LE1 114.6
PP1a 10.0 LE2 109.9
PP1b 10.0 LE2 87.9
Design data
Material fy
[MPa]
S 355 355.0

fu

[MPa]

800.0

Mx
[KNm]

0.0
0.0
0.0
0.0
0.0
0.0

€p|
[%]

0.0
0.0
0.0
0.0
0.0
0.0
0.0

OK
OK
OK
OK

StatiCa*®
Gross area
[mm?]
113
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

Status
[‘;;Izl,;sad] Status
0.0 OK
0.0 OK
0.0 OK
0.0 OK
0.0 OK
9.2 OK
9.2 OK
€lim
[%]
5.0



Project:
Project no:
Author:

Symbol explanation
Ep|
OEd
O¢,Ed

fy

€lim

Overall check, LE1

Spoj stup-greda

Ivan Delas

Strain
Eq. stress
Contact stress

Yield strength

Limit of plastic strain

//=/=/=] StatiCa"®

Calculate yesterday's estimates
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Project: Spoj stup-greda

Project no: //=]=]=] StatiCa”

Calculate yesterday's estimates

Author: Ivan Delas

129.8 [%]
150%

| 100%
(5.00)

0%

Strain check, LE1

1208 [MPa]

355.0

325
300
275
250
225
200
173
150
-6.7 125
100
75
50
25

0.0

Equivalent stress, LE1



Project:
Project no:
Author:

Bolts

N
2

Design data

M12 8.8 - 1

Spoj stup-greda

Ivan Delas
Name
B1
L
+
B2
Name

Symbol explanation

FtRd
FiEd

Bp,Rd
\%

FVRd
Fb,Rd
Ut,
Ut

Welds

Item

PP1b
Vertikala-w 1
PP1a
PP1a
PP1a

Design data

S 355

Loads

LE2

LE2

Bolt tension resistance EN 1993-1-8 tab. 3.4

Tension force

Punching shear resistance

Resultant of bolt shear forces Vy and Vz in shear planes
Bolt shear resistance EN_1993-1-8 table 3.4

Plate bearing resistance EN 1993-1-8 tab. 3.4

Utilization in tension

Utilization in shear

Edge

Vertikala
Doniji pojas
Stup-bfl 1
Stup-tfl 1
Stup-w 1

Throat th.
[mm]

430
430
430
430
430

Length
[mm]

508
362
280
280
257

Bw
-]

Calculste yesterday's estim,

FtEd ' Ut; Fp,Rd Utg
[kN] [kN] [%] [kN] [%]
7.0 3.2 14.4 117.6 9.9
7.0 3.2 14.4 117.6 9.9
FtRd Bp,Rd
[kN] [kN]
48.6 140.5
g €| o) T T
039S MPa] [%] [MPa] [MPa] [MPa]
LE1 4271 01 -211.4 1.8 214.2
LEA1 69.1 0.0 -299 -36.0 1.2
LEA1 56.6 0.0 -12.1 0.0 31.9
LE1 43.0 0.0 9.7 0.0 -24.2
LE1 4272 0.2 -2134 71 2135
Ow,Rd
[MPa]
0.90 435.6

Ut
[%]

StatiCa“

ate:

Status

202 OK

20.2 OK

Ut
[%]

98.1
15.9
13.0

9.9
98.1

Fy,Rd

[kN]

Ut,
[%]

33.0
6.4
5.1
4.2

55.5

090
[MPa]

32.4

Status

OK
OK
OK
OK
OK

352.8



Project: Spoj stup-greda
Project no:
Author: Ivan Delas
Symbol explanation
4 Fillet weld
€p| Strain
Ow,Ed Equivalent stress
Ow,Rd Equivalent stress resistance
o Perpendicular stress
T Shear stress parallel to weld axis
T Shear stress perpendicular to weld axis
090 Perpendicular stress resistance - 0.9*fu/yM2
Bw Corelation factor EN 1993-1-8 tab. 4.1
Ut Utilization
Utc Weld capacity utilization
Buckling

Buckling analysis was not calculated.

Code settings

Item
YMo
YM1
Ym2
YM3
Yc
Yinst
Joint coefficient f3j
Effective area - influence of mesh size
Friction coefficient - concrete
Friction coefficient in slip-resistance
Limit plastic strain
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

1.00
1.00
1.25
1.25
1.50
1.20
0.67
0.10
0.25
0.30
0.05
No
2.20
1.20
Both
Yes
Yes
No
0.03
Yes
No

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: 7214 and 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

[/#]=]=] StatiCa®

Calculate yesterday's ast,

Analysis with large deformations for hollow section joints

EN 1993-1-8: 5.2.2.5

717



7. PRORACUN TEMELIA

Odabrane dimenzije temelja:

L=2m=200cm
B =2m =200cm

H=1.5m =150cm

Materijal: |

- Temeljno tlo: Gtem,im = 300 kN/m?

- Beton C 25/30: f« = 2.5 kN/cm? |

- Celik B500B: fyx = 5.0 kN/cm?

*

»

REZNE SILE:

Meg= 68.44 (kNm)
Vea= 14.06 (kN)
Neg= -118.31 (kN)

Povrdina temeljne stope: A=L*B=2*2=4m?
Tezina temeljne stope: G=L*B*H*y=2*2*15*25=150kN
Moment otpora temeljne stope:

BxL? 2% 22
=—=

=1.3333 m?

Naprezanje u tlu ispod temeljne stope na dubini temeljenja:

Nga+G , Mgq _ 11831+150 _ 68.44

_ 2.4 = 2
" > " t e - 01=118.41 kN/m?; 02 = 15.75 kN/m

O1,2=

o= Mea __ 6844 _
Npq+G  118.31+150

0.26

L Lr ' L 2
S=et— -> L=3*(E—e)=3*(5—0.26)=2.22m

2%(Ngq+G) 2%(118.31+150)
Oeky = — - = ——————— = 120.86 kN/m? < Gaop = 300 kN/m?




Proracun armature temelja:

_ L—hspup _ 2-0.27
2 2

L1 =0.87m

26k 20 3 G1a= Tk Oy = o2 % 120.86 = 73.50 kN/m?

L'-L, Lt

Ml—l_ *( *L_%*B_I_Gekv_o'l—l*L *B*E*L)
Eda =Y 01177 - 5, *h 3l

120.86—73.50

2
Mig'=14%(7350*2 2 + #0.87 + 2+ = % 0.87) = 111.34 kNm

Krak unutarnjih sila:
z=08*H=08%*15=1.2
Potrebna povrsina armature:

Mzl 111.34 0.1
’jld =—=2.13cm? < Asimin=— * B * H =30 cm?
yk  1.2x—— 100
Z*_Ys 1.15

Asy =

Odabrana je minimalna armatura.

Odabrano:
Glavna armatura > ¢12/15

Razdjelna armatura > @8/25



8. NACRTI

8.1. GENERALNI PLAN POZICIJA
8.2. PRESJEK KROZ GLAVNI OKVIR
8.3. RADIONICKI NACRT GLAVNOG NOSACA
8.4. RADIONICKI NACRT SEKUNDARNE KONSTRUKCIJE
8.5. DETALJI SPOJEVA
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GENERALNI PLAN POZICIJA
M 1:200

POPRECNI POGLED 2-2
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T
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22000
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24000
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o

00),_
, 2000 ,

NI

PRIKAZ | OPIS POZICIJA

POZICIJA

PROFIL

NAZIV

STUP (S)

HEA280

Stup glavne konstrukcije

DONJI POJAS (DP)

CFRHS 100/100/5

Doniji pojas krovne reSetke

GORNJI POJAS (GP)

CFRHS 140/140/7 1

Gornji pojas krovne reSetke

UNUTARNJE VERT. (V)

CFRHS 80/40/4.0

Unutarnje vertikalne ispune krovne reSetke

VANJSKE VERT. (V1)

CFRHS 140/140/7 1

Vanjske vertikalne ispune krovne reSetke

DIJAGONALE (K)

CFRHS 80/40/4.0

Dijagonalne ispune krovne resetke

KROVNA PODR. (KP) |IPE 160 Sekundarna krovna konstrukcija
BOCNA PODR. (BP) |IPE 100 Sekundarna bo¢na konstrukcija
KROVNI SPREG (SK) (RD 14 Krovna dijagonala vjetrovnog sprega
BOCNI SPREG (SB) |RD 14 Bo¢na dijagonala vjetrovnog sprega
ZABAT (2) HEA160A Sekundarna konstrukcija na zabatu hale

VERTIK. SPREGA (VS)

CFRHS 70/70/4.0

Sekundarna krovna i bo¢na konstrukcija

Svi elementi su klase ¢elika S355

ZAVRSNI RAD

ZADATAK:
Projektiranje i dimenzioniranje hale

SADRZAJ:

21000 SPLIT, MATICE HRVATSKE 15

Generalni plan pozicija

STUDENT:

Ivan Dela$

MJERILO:

M 1:200

DATUM:

22.09.2022.

BROJ PRILOGA:

1
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1723

PRESJEK KROZ GLAVNI OKVIR
M 1:50

S
[ep]
I 2
| &
| S
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= I =7 ” ’
- |- L2 = e SN |
ol S L RS N 1 ,'/ —
| T | 2
| | 3
2
| 2200 . 2200 . 2200 . 2200 . 2200 . 2200 . 2200 . 2200 . 2200 . 2200 !
! 10000 . 12000 ) o
| 22000 , .
3 B
—

1723

Spol

Spoj srup revews j sTupTeweLs
DETALJ 1 DETALJ 1

\ \

! Il

3
a4 y\ a

e ., . 2 . < ER - s < s ’ T N P AR Svi elementi su klase €elika S355

) 7 " 7 " 7 - 5 =
< < < < <
7 < 4 a 2 < a a 4 4 A4 < 4 4 & 4 4 < a

Aﬂ

ZAVRSNI RAD

ZADATAK:
Projektiranje i dimenzioniranje hale

Sveusiiste u Spitu ) SADRZAJ:
00 ST mamiot Hrvrse s Presjek kroz glavni okvir
STUDENT: MJERILO:
M 1:50
. DATUM: BROJ PRILOGA:
van Delas 22.09.2022. 2




STUP (S) HEA 280 1=5500mm

A \ \ = \
7 = Y& s [
0__________ 0___________ * _-‘e‘_::________ * g
| RADIONICKI NACRT
(P9 500 x 350 x 25 380 x 380 x 20
b4
7 A RESETKE | STUPA
A | 2~
) M 1:25
254040 4 4
1628 ) 1793 ) 1704 404020
¥ 5365 ‘
DONJI POJAS (DP1) 100x 100 x5 [=4930mm
[=)
e
.,\ 4930 N
A A
é 180 x 180 x 20
DONJI POJAS (DP2) 100x 100 x5 1=12000mm
(=]
e —————————————————————— ¢
v\ 12000 M
A A
®1sox1sox20 180 x 180 x 20
GORNJI POJAS (GP1) 140x140x 7.1 [=5020mm
\@} 180 x 180 x 20
Y 4957 128,
A A1
M 5020 y
A A
GORNJI POJAS (GP2) 140x140x 7.1 1=6024mm
\_ — - - - — - - — - - - — - - - — - - — P3 180 x 180 x 20
3 6017 §
T A
¥ 6024 "
VERTIKALA (V1) 140x140x 7.1 1=1404mm DIJAGONALA (K1) 80x40x4 [=2373mm
/(@ 380 x 380 x 20
S - N - 7/ # 50 — — — — — — Element Popreéni presjek Povriina(mm?) Duljina (mm) Masa (kg/m') Broj komada Masa (kg)
FAH— 2255 —F—k S HEA 280 9730 5365 76,4 22 9017,5
20 ¥ 2313 6% DPL CFRHS 100/5 1836 4930 14,4 22 1561,8
—H— 1256 #84" DP2 CFRHS 100/5 1836 12000 14,4 11 1900,8
¥ 1404 ¥ DIJAGONALA (K2) 80x40x4 [=2498mm GP1 CFRHS 140/7.1 3601 5020 28,3 22 3125,5
VERTIKALA (V2) 80x40x4 [=1349mm 2’5 = — — — — — — — — GP2 CFRHS 140/7.1 3601 6024 28,3 22 3750,5
30 2388 60 Vi CFRHS 140/7.1 3601 1404 28,3 22 874,1
= — — — — A A
" 2498 ¥ V2 CFRHS 80/40/4 855 1349 6,71 22 199,3
* 1;:2 * V3 CFRHS 80/40/4 855 1547 6,71 22 228,8
+ * DIJAGONALA (K3) 80x40x4 [=2621mm v4 CFRHS 80/40/4 855 1745 6,71 22 258,3
VERTIKALA (V3) 80x40x4 [=1547mm 2*: V5 CFRHS 80/40/4 855 1943 6,71 22 286,8
— — — — — — — — —
— — — — — — V6 CFRHS 80/40/4 855 2140 6,71 11 158,0
4 2524 02
. 1544 . +A— —fF K1 CFRHS 80/40/4 855 2373 6,71 22 350,3
L 1547 . ¥ 2621 ¥ K2 CFRHS 80/40/4 855 2498 6,71 22 369,1
A A
K3 CFRHS 80/40/4 855 2621 6,71 22 386,9
VERTIKALA (V4) 80x40x4 I=1745mm DIJAGONALA (K4) 80 x40 x4 1=2746mm ka CFRHS 80/40/4 855 2746 671 2 406,0
= — — — — — — — — = K5 CFRHS 80/40/4 855 2877 6,71 22 424,7
— — — — — # 2664 # I=23298,4
¥ 1742 " ¥ 2746 "
¥ 1745 ¥
VERTIKALA (V5) 80x40x4 [=1943mm DIJAGONALA (K5) 80x40x 4 |=2877mm Svi elementi su klase &elika S355
_ gJF _——
) 1940 , 3 2808 S
« « H- =] ZAVRSNI RAD
Y 1943 N L 2877 .
A A Z) 7
VERTIKALA (V6) 80 x40 x4 1=2140mm ZADATAK: o o
Projektiranje i dimenzioniranje hale
= — — — — — — —| _
Sveudiliste u Splitu SADRZAJ:
* 2138 + Fakulet Gradevinarstva, Arhitekture i Geodezije R d v k rt v tk . t
¥ 2140 " 21000 SPLIT, MATICE HRVATSKE 15 adionICKl nacrt resetke | stupa
STUDENT: MJERILO:
M 1:25
DATUM: BROJ PRILOGA:
Ivan Delas
22.09.2022. 3




ZABATNI STUP (Z1) HEA160A |1=7477mm

l_

148
7'1 34 '7

¥ 7471 .
Si_ - — — —— RADIONICKI NACRT
, . SEKUNDARNIH
ZABATNI STUP (Z2) HEA160A 1=7873mm E L E M E NATA
~
Q| <t "
= ————— ———— M 1:25
¥ 7873 "
gi__ — — — - — — — — — — —
¥ 7873 .
KROVNA PODROZNICA (KP1) IPE160 1=12000mm
Siﬁ—— _ - = = — — _ — - = = = = = — — _— — - — e e — — e — e — = =4
¥ 12000 "
#I———————— — - = - — = = == — — - = = - = = == = = = = = = =
¥ 12000 "
KROVNA PODROZNICA (KP2) IPE160 [=6000mm
Si o+ — _ - = = — — _— - - = = = = — 4
¥ 6000 5
#l— - = = — — = — — - = = — — = = — 4
¥ 6000 4
BOCNA PODROZNICA (BP1) IPE100 1=12000mm
e =—=——"—— —— - ———— = -
" 12000 "
K’:I— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — =
¥ 12000 "
BOCNA PODROZNICA (BP2) IPE100 [=6000mm
e == —=———— — — ——————————————
Y 6000 N
! . VERTIKALA SPREGA (VS) CFRHS70x70x4 [=5400mm
:‘,"{‘:I— — — — — — — — — — — — — — — — — — =
£ 6000 ¥ itl——————————————————ﬂ
KROVNI SPREGOVI (SK1) RND14 [=6736mm M 5400 y
#* 6966 5
KROVNI SPREGOVI (SK2) RND14 [=8528mm
1* ¥ 8528 4
BOCNI SPREGOVI (SB1) RND14 1=5547mm
#* 5547 ¥
BOCNI SPREGOVI (SB2) RND14 1=7708mm
i* " 7708 .
Element Poprecni presjek Povr$ina(mm?) Duljina (mm) Masa (kg/m') Broj komada Masa (kg)
Z1 HEA160A 3040 7477 38,23 4 1143,38
z2 HEA160A 3040 7873 38,23 2 571,69 Svi elementi su klase &elika S355
SK1 RND 14 154 6736 1,21 8 65,20
SK2 RND 14 154 8528 1,21 8 82,55 ZAVRSNI RAD
SB1 RND 14 154 5547 1,21 8 53,69 S ADATAK
SB2 RND 14 154 7708 1,21 8 74,61 Projektiranje i dimenzioniranje hale
KP1 IPE 160 2010 12000 15,6 48 8985,6 eS| SADREA
O o s e Radionicki nacrt sekundarnih elemenata
KP2 IPE 160 2010 6000 15,6 12 112312 21000 SPLIT, MATICE HRVATSKE 15
STUDENT: MJERILO:
BP2 IPE 100 1030 6000 8,1 10 486 O S TPRLOGA,
VS CFRHS 70/4 1015 5400 7,97 10 430,38 Ivan Delas 22.09.2022 4
Y= 16904,3




DETALJ 1
¥ 4

Spoj STUP-TEMELJ
M 1:10
1w R 4
IOO v | ;/ T riea 280

v
PlocCica
o o
(-]
2
M24 k.v. 8.8.
Beton C25/30
W

X 4 mm
K 4 mm

X 4 mm
K 4 mm

#500x370x25 mm S355 1 kom/spoj
M24 k.v. 8.8. I [T
waa~, | | (
1 Ekspandiraju¢i mort Beton C25/30  500x370x25 1 | Ekspandiraju¢i mort
x 4mm
|/ ' = & &
‘jf‘"‘g SrLe A o R W S Rl :4 ooy ey, ,,4 o R - 4‘ I
B et || DR PEREER Y || E P S URTEER I || S 5 9
« : ’ N 4 ‘ RN § . : : ” o ;
b : . ) « . L e . 4 4 ) , “ G b . B )
“ s P . ) ) - EE ) . “ a . . 4 1( . : “ “ a
ey o “ 2 . : 5 o . LA : . 4 “ =
2
P1 I~ . .
F1] M24 k.v. 8.8 R ; Svi varovi su a= 4 (mm).
/ / e T o Svi varovi minimalno su kvalitete S355
é _ - é RN RN I Svi elementi su klase &elika S355
=[x =| & RS R
gl|e £lle APIRES 0 r TR
gl|€ I oA e P Y R Q|8
<| [« . g - Pooeot &
_ wamm [ e H Pt B8 ZAVRSNI RAD
elle elle i a ZADATAK:
E|l|E El|lE ) 0
<< <||< w et 4 : 00
4@ u| [ A ? i . ‘L JERRS N
750 500 750
\ \ M24 k.v. 8.8 ¥ 2000

Projektiranje i dimenzioniranje hale
Sveudilidte u Splitu SADRZAJ:
Fakulet Gradevinarstva, Arhitekture i Geodezije
21000 SPLIT, MATICE HRVATSKE 15
3
4

Detalj spoja 1
STUDENT: MJERILO:

M 1:10

DATUM:

BROJ PRILOGA:
22.09.2022. 5

Ivan Delas




Konstruktivni nastavak GP

300x300x15

O CFRHS 140x7.1

O CFRHS 140x7.1

CFRHS 1400x7.10

IR
300x300x15 <
N
~
<
®
oo
v .
Vlacni nastavak DP
300x300x15
T
=1 nw —si0 ﬁg
4mm y. x. 4 mm
i KE
4'mm- 4 mm
4 —8E1

300x300x15

Presjek 1-1

P2 300x300x15 mm 2 kom/spoj

M24 k.v. 8.8

S >

9]

2438

17.6
20
30

L

3.82.4

'~

*

M24 k.v. 8.8

88 "M 2N

O CFRHS 140x7.1

0 CFRHS 100x5

DETALJ 2

Spoj VLACNI NASTAVAK
M 1:10

PlocCica

300x300x15 mm 2 kom/spoj

|
T
|
S,
\&
S,
Ner

|
o
|
S,
.\%.
S,
Ve
\

Svi elementi su kvalitete ¢elika S355

Svi varovi su a= 4 (mm), kvalitete min. S355

ZAVRSNI RAD
ZADATAK:
Projektiranje i dimenzioniranje hale
Sveudilidte u Splitu SADRZAJ:
Fakulet Gradevil tva, Arhitekture i Geodezij . .
21000 SPLIT MATICE HRVATSKE 15 Detalj spoja 2
STUDENT: MJERILO:
M 1:10
DATUM: BROJ PRILOGA:
van Dela$ | 22 09.2022 6




O CFRHS 140x7.1

2 DETALJ 3
Spoj STUP-RESETKA
R M 1:10

A 4 A 4
1 1
O CFRHS 140x7.1 "\
PloCica
3 0 CFRHS 100x5.0 .
- G ormrm 1050 [P3 300x285x10 mm 2 kom/spoj
£ £ o ﬁi
300x285x10 3 s T
T Pe 100 u|x4 mm :n:4mmI
I—l"4mm R 4 mm ; 10 [ |!| 1
T 2 300x285x10 _ s o L
M12 k.v. 8.8 —H —+-/ SN
©
NI
T HEA 280
L _4;15\/”‘ <
q —A- ¥
H MR S
U [SVE S S
, 136 1“46 13.5 ¥
i i 14.2 14.2
Y 28.5 Y
# #
@
>=%%< «
o~
1.3
. 27 .
T HEA 280

Presjek 1-1 Presjek 2-2

Svi elementi su kvalitete ¢elika S355

M12k.v. 8.8 M12k.v. 8.8
\ / / Svi varovi su a= 4 (mm), kvalitete min. S355
+ 1] 141
[oe} E
x 4 mm E ~
: £ ZAVRSNI RAD
3 N <+ <+ © R
I PN B N N ZADATAK:
. a Projektiranje i dimenzioniranje hale
mm e
” M f M Sveugiliste u Splitu SADRZAJ:
F \7 x Fakulet Gradevinarstva, Arhitekture i Geodezij . .
O 8 : UZTOOOaS:LIT?I\sAA;CE H;Vlj\:SK:jse * DetaIJ Spo.la 3
1.2 14 M12k.v. 8.8 ; M12k.v. 8.8
149 14.2 STUDENT: MJERILO: M 1:10
¥ 28.5 ¥ ¥
DATUM: BROJ PRILOGA:
Ivan Delas 22.09.2022 7




9. PREDMJER MATERIJALA ZA CJELU KONSTRUKCIJU



TABLICA PREDMIJERA MATERIJALA ZA CIJELU KONSTRUKCIJU
POZICIIA PROFIL DUZINA | koMapA | JED- TEZINA |UKUPNA TEZINA
(mm) (kg/m) (kg)
Stup (S) HEA280 5365 22 76,4 9017,5
Donji pojas (DP1) | CFRHS 100x100x5| 4930 22 14,4 1561,8
Donji pojas (DP2) | CFRHS 100x100x5| 12000 11 14,4 1900,8
Gornji pojas (GP1)|CFRHS 140x140x7.1 5020 22 28,3 3125,5
Gornji pojas (GP2)|CFRHS 140x140x7.1 6024 22 28,3 3750,5
Vertikala (V1) |CFRHS 140x140x7.1 1404 22 28,3 874,1
Vertikala (V2) CFRHS 80x40x4 1349 22 6,71 199,3
Vertikala (V3) CFRHS 80x40x4 1547 22 6,71 228,8
Vertikala (V4) CFRHS 80x40x4 1745 22 6,71 258,3
Vertikala (V5) CFRHS 80x40x4 1943 22 6,71 286,8
Vertikala (V6) CFRHS 80x40x4 2140 11 6,71 158,0
Dijagonala (K1) | CFRHS 80x40x4 2373 22 6,71 350,3
Dijagonala (K2) | CFRHS 80x40x4 2498 22 6,71 369,1
Dijagonala (K3) | CFRHS 80x40x4 2621 22 6,71 386,9
Dijagonala (K4) | CFRHS 80x40x4 2746 22 6,71 406,0
Dijagonala (K5) | CFRHS 80x40x4 2877 22 6,71 424,7
Plo¢ica (P1) 500x370x25 i 28 7850 (kg/m?) 1016,59
Plo¢ica (P2) 300x300x15 Proracun preko 88 7850 (kg/m?) 932,58
Plotica (P3) 300x285x10 A ormaina” 44 | 7850 (kg/m?) 295,32
Zabatni stup(Z1) HEA160A 7477 4 38,23 1143,38
Zabatni stup(Z2) HEA160A 7873 2 38,23 571,69
Kr. spreg (KS1) RND @14 6736 8 1,21 65,20
Kr. spreg (KS2) RND @14 8528 8 1,21 82,55
Bodé. spreg (BS) RND @14 5547 8 1,21 53,69
Bo¢. spreg (BS) RND @14 7708 8 1,21 74,61
Krovna podroznica
(KP1) IPE 160 12000 48 15,6 8985,6
Krovna podroznica IPE 160 6000 1o 15,6 11232
(KP2)
Bocna (E(:ir)ozmca IPE 100 12000 40 8,10 3888
Bocna(:(:;r)ozn'ca IPE 100 6000 10 8,10 486
Vertlk(a\l/as)sprega CFRHS 70x70x4 5400 10 7,97 430,38
Ukupno (kg) 42447,19
+2,0% spojna sredstva 848,94
UKUPNO (kg) 43296,13
UKUPNO (kg/m?2) 36,44
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