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Dimenzioniranje drvenog objekta

Sazetak:

Na temelju zadanih podataka drvenog objekta potrebno je dimenzionirati glavnu nosivu konstrukciju,
spregove konstrukcije i temelje. Objekt se nalazi na podrucju Zagreba.

Proracun se provodi na temelju grani¢nog stanja nosivosti (GSN) i grani¢nog stanja

uporabljivost (GSU).. Iznosi unutarnji sila dobiveni su u ra¢unalnom programu ,,SCIA Engineer 18.1%,

Kljucne rijeci:

Drvo, nosiva konstrukcija, spregovi, grede, stup, dimenzioniranje, spojevi

Design of a timber structure

Abstract:

Based on the information about the timber structure, the assignment is to design this

structure: its main supporting structure, bracings and foundations. The

object is located in Zagreb. Structure calculations are based on ultimate limit state (ULS) and
serviceability limit state (SLS). The results of the internal forces were calculated in ,,SCIA
Engineer 18.1%.

Keywords:

Timber, load-bearing structure, bracings,beams,column, design, joints.
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1.0 TEHNICKI OPIS
1.1 OPIS KONSTRUKCIJE

Predmet ovoga zavr$nog rada je konstrukcija i dimenzioniranje nosivog sustava drvenog
objekta. Objekt se nalazi na podrucju Zagreba. Na temelju arhitektonskih nacrta, doneseno je
moguce rjeSenje dimenzioniranja objekta uradeno je u racunalnom programu “Scia
Engineer“.Tlocrtne dimenzije objekta su 9x9 m te visina je 6 m. Vertikalno je razdijeljen na
Odva kata koja povezuje stubiste.Konstrukcija je izradena od drva klase C24 i uporabne klase
2. Konstrukcija je zamisljena kao sustav sacinjen od nosivih stupova i greda, te medukatnih
greda. Stabilizacija objekta ostvarena je ¢elicnim spregovima. Medukatna konstrukcija je
lijepljeni panelni sustav dok je fasada staklena, a kao pokrov koriste se sendvi¢ paneli. Objekt
je predviden stanovanju.Vanjski stupovi konstrukcije su zglobno vezani s temeljem. Greda je
upeto vezana za stupove.

3D prikaz konstrukcije objekta

1.2 STATICKA ANALIZA KONSTRUKCIJE

Proracun je izvrSen prema EC1 i ECS5. Konstrukcija je izlozena djelovanju sljede¢ih
opterecenja: vlastita teZina, dodatno stalno opterecenje, korisno opterecenje, snijeg 1 vjetar.
Odgovarajuci koeficijenti za vjetar 1 snijeg uzeti su s obzirom na lokaciju objekta iz
propisanih tablica.

Za staticki proracun GSN uzete su kombinacije na temelju proracunskih djelovanja, a za GSU
karakteristicna i nazovistalna kombinacija koje generira software.

Dimenzioniranje drvenog objekta
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1.3 KONSTRUKTIVNI ELEMENTI

Krovne grede C24

Pozicija 1

Panelni sustav- grede 160/240 i OSB/3 debljine 40 mm
Pozicija 2

Panelni sustav- grede 120/200 i OSB/3 debljine 40 mm
Pozicija 3

Panelni sustav- grede 160/220 i OSB/2 debljine 40 mm
Pozicija 4

Panelni sustav- grede 140/200 i OSB/2 debljine 40 mm
Stupovi

Stupovi su takoder C24 duzine 600 cm, a popreénog presjeka 220;260
Spregovi

Za stabilizaciju su odabrani ¢eli¢ni spregovi RD16.

1.4 ZASTITA ELEMENATA

Zastita nosivih elemenata se vr$i fungicidnim premazima za zastitu od prodora vode 1
nametnika. Zastita se provodi s tri premaza, s tim da je dva premaza potrebno nanijeti u
tvornici prije transporta, a tre¢i zavr$ni nakon potpunog ,,zatvaranja‘ konstrukcije. Nosaci se
nakon toga pakiraju u PVC da se zastite od vlage i vanjskih utjecaja. Zastita metalnih dijelova
1 spajala izvodi se pocin¢avanjem na uobicajen nacin, a u skladu s vazeéim propisima sve
metalne dijelove prije pocincavanja potrebno je obraditi. Tako pripremljeni nosaci se
transportiraju na odrediste.

U svrhu odugovlaéenja zagrijavanja konstruktivnih elemenata predmetne hale, svi takvi
elementi (spregovi) moraju se zastiti posebnim premazima otpornim na visoke temperature.
Takoder je potrebno opremiti objekt za slucaj nastanka pozara uredajima za najavu pozara kao
1 opremom za njegovo gasenje.

1.5 TRANSPORT I MONTAZA

Transportna trasa mora biti to¢no utvrdena pri ¢emu se mora voditi ra¢una o radijusu krivina
prema zahtjevima specijalnih vozila i slobodnim profilima. Montaza se obavezno mora

Dimenzioniranje drvenog objekta
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provesti prema planu montaze. Svi elementi predgotovljeni stizu na gradiliste. Nulta faza
montaze, nakon izvedenih svih prethodno potrebnih radova,je montaza stupova. Kada se stup
postavi na ankere koji su postavljeni u temelje, stup se pridrzava dizalicom dok se ne postigne

vertikalnost. . Potom se postavljaju spregovi izmedu stupova. Kad se prva dva stupa povezu
oni postaju stabilni te se tim redoslijedom nastavlja i ostatak konstrukcije.

Transport i montazu je potrebno provesti tako da se izbjegnu eventualna oSte¢enja nosaca.

2.0 ANALIZA OPTERECENJA
2.1 VLASTITA TEZINA

Vlastita tezina je optereé¢enje koje ovisi o geometriji 1 materijalu od kojega je konstrukcija
izradena i ono je automatski generirano u software-u.

2.2 DODATNO STALNO DJELOVANJE
Opterecenje od ostalih elemenata ( slojevi poda, krovni paneli itd.)

Opterecenje ravnog krova:

-sendvi¢ panel 0.20 KN/m?
-instalacije 0.10 kN/m?
UKUPNO 0.30 kN /m?

Dimenzioniranje drvenog objekta
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Opterecenje medukatne konstrukcije:
-parket (2 cm)

-cementni estrih (4 cm)

-stiropor

-vlagootporna ploca od iverice (18 mm)
-mineralna vuna izmedu greda (20 cm)
-drvene grede

-vatrootporne gipsane ploce (12.5 mm)

Stubiste: 3 kN/m?

Staklena fasada: 0.25 kN/m?

Dimenzioniranje drvenog objekta

UKUPNO

lvana Crnkovié

0.12 kN/m?
0.96 kKN/m?
0.02 KN/m?
0.11 KN/m?

0.10 kN/m?

ukljuceno u vlastitu tezinu

0.09 kN/m?

1.4 KN/m?
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2.3 UPORABNO DJELOVANJE

Kategorija Namjena Primjer
A Prostori za stanovanje i Sobe u stambenim zgradama
kuéanske djelatnosti i kuéama, sobe i odjeli u

bolnicama; sobe u hotelima i
prenodistima, kuhinje i

kupaonice
B Uredski prostori
C Prostori gdje se mogu okupljati C1: Prostorije sa stolovima i
ljudi (osim prostora odredenih u sl., primjerice u §kolama,
kategorijama A, B, i D1)) kavanama, restoranima,

blagovaonicama, ¢itaonicama,
recepcijama C2: Prostori s
nepomi¢nim sjedalima,
primjerice u crkvama,
kazalistima ili kinima, sobe za
sastanke, dvorane za
predavanja, dvorane za
skupove, zeljezni¢ke cekaonice
i sl. C3: Prostori bez zapreka za
kretanje ljudi, primjerice u
muzejima, izlozbenim
prostorima i sli¢no, te pristupi
u javnim i upravnim zgradama,
hotelima, bolnicama i
zeljeznickim stanicama C4:
Prostori gdje su moguce fizicke
aktivnosti, primjerice plesne
dvorane, gimnasticke dvorane,
pozornice C5: Prostori za
velika okupljanja ljudi,
primjerice u zgradama za javne
priredbe kao sto su koncertne
dvorane, sportske dvorane
ukljucujuéi gledalista, terase,
prilaze i Zeljeznicke perone.

D Prodajni prostori D1: Prostori u trgovinama D2:
Prostori u robnim ku¢ama

Usvojeno optereéenje: gk=1.5 kN/m?- kategorija A, stambeni prostori

2.4 DJELOVANJE SNIJEGA

S=SK*Hi*Ce*ce [k N/m?]

sk=karakteristi¢na vrijednost opterecenja na tlu

sk=1.25 kN/m? za Zagreb, od 100-200 metara nadmorske visine

Opterecenje snijegom preko cijele krovne plohe prema “SCIA Engineer.*

Dimenzioniranje drvenog objekta
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_ Republika Hrvatska
. Karta snjeznih podrué¢ja

Ergse 0 m
orpee 1000w
Eoripes 500w

Vite o € 000 anovsica
10000 oS0 00 starownia
5000 o 10 000 stancvaika

2. podruéje — 3. podrucje —

Nadmorska 1. podrugje — 4. podrucdje —
zalede Dalmacije, kontinentalna
vis::rr:?] do prlol?:'li;‘:a?ml Primorja i Istre Hrvatska ﬂo“ka':‘*::;s"a
[kN/m?] [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 1,25 2,00 2,50
600 0,50 1,50 2,25 3,00
700 0,50 2,00 2,50 3,50
800 0,50 2,50 2,75 4,00
900 1,00 3,00 3,00 4,50
1000 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
1400 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

Dimenzioniranje drvenog objekta
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2.5 DJELOVANJE VJETRA

Proracun djelovanja vjetra na konstrukciju je izveden u programu “SCIA Engineer koristeci
opciju 3D wind generator prema propisanim Eurocode normama za vjetar.

We = Qref * Ce(Ze) * Cpe (KN/M?) — pritisak vjetra na vanjske povrsine
Wi = Qref * Ci(Zi) * Cpi (KN/m?) — pritisak vjetra na unutrarnje povrsine
Qref => referentni pritisak srednje brzine vjetra

Ce(ze), Ci(zi) => koeficijenti izloZenosti koji uzimaju u obzir neravnine terena
Ze, Zi => referentne visine za lokalni ili unutarnji tlak

Cpe, Cpi => vanjski i unutarnji koeficijenti pritiska

Prorac¢un referentnog pritiska vjetra qref :

Vet => referentna brzina

Vref,0 = 20 m/s za podrucje 111, Zagreb, do 100m nadmorske visine
Vref = CDIR * CTEM * CALT * Vref0

Vref,0 => 0Snovna poredbena brzina vjetra

coir => koeficijent smjera vjetra

cor=1,0

ctem => koeficijent ovisan o godiSnjem dobu

crem = 1,0

p => gustoca zraka

p = 1.25 kg/m?®

Dimenzioniranje drvenog objekta
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3.0 PRORACUN KONSTRUKCIJE

3.1 KOMBINACIJA

lvana Crnkovié

Proracun konstrukcije izvrSen je u programskom paketu Scia Enginner sa prostornim
modelom konstrukcije prema najkriti¢nijoj kombinaciji.

Contents of combination

vlastita tezina - Self weight ...

dodatno stalno [-]

snijeg [-]

Uporabno opterecenje [-]
3DWind1 - 0, + CPE, + CPI [-]
3DWind2 - 0, + CPE, - CPI [-]
3DWind3 - 0, - CPE, + CPI [-]
3DWind4 - 0, - CPE, - CPI [-]

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

3DWind6 - 90, + CPE, - CPI ...
3DWind7 - 90, - CPE, + CPI ...
3DWind8 - 90, - CPE, - CPI [-]

3DWind9 - 180, + CPE, + CP...

3DWind10 - 180, + CPE, - C...
3DWind11 - 180, - CPE, + C...

3DWind12 - 180, - CPE, - CP...
3DWind13 - 270, + CPE, + C...

INWinAd14 - 270 +« (DF -

Najkriticnija kombinacija prema SCII je:

1.35
1.35
1.50
1.05
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
0.90
nan

Contents of combination

vlastita tezina - Self weight ... 1.35
dodatno stalno [-] 1.35
snijeg [-] 0.75
Uporabno opterecenje [-] 1.50
3DWind1 - 0, + CPE, + CPI [-] 0.90
3DWind2 - 0, + CPE, - CPI [-] 0.90
3DWind3 - 0, - CPE, + CPI[-] 0.90
3DWind4 - 0, - CPE, - CPI[-] 090
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, + CP.. 0.90
3DWind10 - 180, + CPE, - C... 0.90
3DWind11 - 180, - CPE, + C... 0.90
3DWind12 - 180, - CPE, - CP... 0.90
3DWind13 - 270, + CPE, + C.. 0.90
2DWWind1d - 270 « CDE - (190 ]

1,35*vlastita tezina+1,35*dodatno stano optere¢enje+1,50*uporabno opterecenje+0,90*3D

Wind

Dimenzioniranje drvenog objekta
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4. DIMENZIONIRANJE ELEMENATA KONSTRUKCIJE
4.1 POMACI KONSTRUKCIJE
VERTIKALNI POMAK

U.=20,2 mm

Ug,fin=Ug,inst(1+0,8)
=0,202*(1+0,8)
=0,36 cm

Dopusteni vertikalni pomak:
1 _9%1000

Ugop= —=

4P~ 500 200

=45 mm
U,=36 mm<U,q40p=45 Zadovoljava

Prikaz vertikalnog pomaka

HORIZONTALNI POMAK

Dimenzioniranje drvenog objekta
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Horizontalni pomak: ux = 6,8 mm

Uc.fin = Ug,inst<(1+Kdef,)
=6,8*(1+0)
=6,8 mm

Dopusteni horizontalni pomak :
gy = 671000
P 200 200

=30 mm

6,8 mm<30 mm Zadovoljava

Prikaz horizontalnog pomaka

4.2 DIMENZIONIRANJE GLAVNIH KROVNIH GREDA- POZICA 1

Dimenzioniranje drvenog objekta
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Dimenzioniranje konstrukcijskih elemenata je provedena softwerom Scia Enginner pomoc¢u
modula Timber.

—-29.49 kNm

Dijagram momenata savijanja My

28,50 kN

Dijagram poprecnih sila Vz

Dimenzioniranje drvenog objekta
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z
-
o
©
@
™
N I o~

Dijagram uzduznih sila

Prikaz iskoristivosti glavnih krovnih greda

4.3 DIMENZIONIRANJE SEKUNDARNIH KROVNIH GREDA- POZICIA 2

Dimenzioniranje drvenog objekta
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/'
ALy A1V A

Dijagram momenata savijanja

A=A
71

—-@ 75 kNm

Dijagram poprecnih sila
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kN

Dijagram uzduznih sila

5

AT
T L

; 9%

/W2

Prikaz iskoristivosti sporednih krovnih greda
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4.4 DIMENZIONIRANJE GLAVNIH MEDUKATNIH GREDA- POZICIJA 3

74

- B <
b h< =
; : o
S ) (g
e
Dijagram momenata savijanja
s
f’)
4+
o
.
™M
|
& e

Dijagram poprecnih sila

Dimenzioniranje drvenog objekta
15



SVEUCILISTE U SPLITU
FAKULTET GRADEVINARSTVA,ARHITEKTURE | GEODEZIJE Ivana Crnkovié

< NP =5
‘) "' A - ()
Vs Fgu;;‘i} T 4.4|.~ "A 0
b A S P AW S st
SR A AR NPT 7
A s oA MVl ,!ﬁ%\‘mv,ﬂ
" KON P e 7

Y g
S ,; Lt * Y/

Dijagram uzduznih sila

77071

= :r:"]— _F_!_‘.;.‘
a4

R

Sl
|

Prikaz iskoristivosti glavnih medukatnih greda
4.5 DIMENZIONIRANJE SEKUNDARNIH MEDUKATNIH GREDA- POZICIJA 4
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Dijagram momenata savijanja
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Dijagram poprecnih sila
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Dijagram uzduznih sila
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Prikaz iskoristivosti sporednih medukatnih greda
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4.6 DIMENZIONIRANJE STUPOVA- POZICIJA 5

Dijagram momenata savijanja

.89

Dijagram poprecnih sila

Dimenzioniranje drvenog objekta
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FEEETE

~100,0

NITIIT)
X

Dimenzioniranje drvenog objekta

N\l
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\\
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Dijagram uzduznih sila

Prikaz iskoristivosti stupova
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4.7 DIMENZIONIRANJE SPPREGOVA-POZICIA 7

Dijagram uzduznih sila u spregovima

Odabrano RD16, S235
A=2,0096*10"* m?

Axfy _2,0096%23,5 —4723 kN
yYMoO 1,0
18,85<47,23  Zadovoljava

Dimenzioniranje drvenog objekta
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5.0 SPOJEVI

5.1 SPOJ STUP GREDA

MEd = 29,04 kNm
NEd = 15,08 kN

VEd = 34,53 kN

Spoj je izveden celicnom papucom: GHO04 140x160
-posebni ¢avli s utorima 14H 4x6 mm
-kmod=0,8 (srednje trajno djelovanje, za C24, uporabna klasa 2)

3 # _i o Y o @.v.li_.e@;-_-,zi;;:% % e, CaMiRDO3
: o~ o R R S
2 22
MEd - 29,04 -0

FMV = xzmax2 _ _

nc- Y (x{+y;) 1-Y(0+62)

29,04 -6

FM’H =" :4,84

nc- Y (0 + 62)

FW=\/ (Fuv + :ijl)z + (Fun + o )2= J (0.0+ f’—"f)z + (484 + 3;‘;3)2 =
17,11 kN

Rd=1,17 za duljinu ¢avla 60mm.
RO,d=ns*Rd=14*1,17=16,4 kN, za ns=2*7=14 i GH 04 140x160 (prema tablicama)

Dimenzioniranje drvenog objekta
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Posebni Broj Rod
Geomelrga papute gavll Eavala u kN
BxH A B* H dxl Kinoo
mm x mm mm mm mm mm X mm o B ° 0.6 [ 0.8 ] 0
. . 9
GH 04
60 x 100° 136 79 80 40x40 | 14| 8 04 713 | 89 | 979
80 x 100 119 80 14| 8 [04] 81 | 936 | 9,93
80 x 120 158 120 80 40x50 | 18 | 10 |04 | 101 | 117 | 124
80 x 140 120 100 22 | 12 | 04 | 1211 | 140 | 149
100 x 120 146 80 18110 |04 ] 101 | 117 | 124
100 x 140 184 146 100 40x50 |22 | 12 | 04 | 121 | 140 | 149
100 x 160 146 120 26 | 14 | 04 | 142 | 164 | 174
120 x 140 166 100 22 | 12 | 04 | 121 | 140 | 149
120 x 160 204 166 120 | 40x50-60 | 26 | 14 | 0.4 | 142 | 16.4 | 174
120 x 180 166 140 3 | 16 |04 | 162 | 187 | 198
140 x 160 186 120 26 | 14 |04 | 142 | 164 | 174
_t40x180 | %24 | 18 | 140 | 40%50-80 | 55 | 16 | 04 | 1622 | 187 | 198

Dokaz nosivosti na popre¢ni vlak u glavnom nosacu na dijelu prikljucka ¢eli¢cnom papucom:

1 1
be 160 ,
(1-0,93%75) (1-0,93+--)

-dubina zabijanja ¢avla u glavni nosac usvojene je vrijednosti tef,max
tef =1l—t=60—2=58mm>48mm = tef ,max
-prema tablici

B*=186 mm
H*=120 mm

ft,90,k
YM

£ £,90,d = kmod = 0,8 +2= 0,246 N/mm?2
Rt,90,d =55 f + tef°8 « (HG + 4 + \Bx x H¥)°® % £ £,90,d =
=5,5%3,1*48%8%(220+4*/186 * 120 )>8*0,246*103=
=19,85 kN
-Dokaz nosivosti treba provesti s najmanjom vrijednosti nosivosti (mjerodavna)
FL _17,11_

== <1
Rt90,d 19,85 0,86

Dimenzioniranje drvenog objekta
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5.2 SPO] STUP TEMEL]

MEd = 0,00 kNm
NEd =100,07 kN
VEd =1,5kN
Proracun vijaka u spju

Spoj je dvorezan nc=2. Pretpostavljen je broj vijaka n =8 promjera d = 20 mm (klasa
5.8).

Proracun sila u najkriti¢nijem spoju

FM,V — MEd - xmax -0 kN
nc-Z(xiz+ yiz)
FM,H — MEd - ymax —0 kN

nc-y (X12 +yi2)

FW=\/(FMV + :lvci*i)z + (FMH + VE:;)2=\/(O’O + 1(;2':7)2 + (O'O + %)2 = 6,26 kN

ne

v
Fyp + 7 E:n 0,00 + 21;58
X=X tan £ = tan =x tan0,01499 = 0,86°
Fypy + —NE 0,00 + 19097
MV T, xn ’ 2+8
Vijci su klase 5.8:
fuk =500 MPa
d=20mm

My,Rk=0,3 - fuk-d2,6=0,3-500-202,6 =362100 Nmm

- kg
pk =350 %

frox= 0,082+ (1 —0,01d) - pk= 0,082 - (1 — 0,01 - 20) - 350=23

N
mm?2
k90=1,35+0,015d =1,35+0,015-20=1,65

fh0x 23
fhak = =

= =23 MPa
Kgg * sin(a)? + cos(a)?  1,65-sin(0,86)2 + cos(0,86)2

t- debljina lima

Dimenzioniranje drvenog objekta
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t=20 mm

Vlaéna ¢vrstoca vijaka u skladu s EK5 standardom treba uzeti kao manju vrijednost

a) vlacna ¢vrstoca vijka
fuk - As =500 - 245 =122,5 kN
b) nosivost ploce

dw = min(4d,12t) = min(4 - 20;12 - 20) = 80 mm

3 fc90k - g (d% — (d + 1mm)?) =3-2,7 g (802 — (20 + 1 mm)2) = 37,91 kN

fc90k = 2,7 MPa
c) Konacna vlacna ¢vrstoca:
fuk-As=122,5kN
Cvrstoéa na ¢upanje vijka
Fax,Rk =37,91 kN

KarkteristiCna nosivost u ravnini smicanja

0,5 fpok "ty -d=05"23-25+2=575kN

Fv,Rk =mi
v mm{z,3 # V2 My e * Fozieea + 285 = 2,3 + V2 362100 * 23 * 20

=41,98 kN

Fv,Rk=41,98 kN

Fax,Rk 37,91

b) 2 = 1 =0,23< 0,25
2,3*\/2*My,Rk*fh,2,k*d 2,3%/2%362100%23%20

Fv,Rk=41,98 kN

Proracunska Cvrstoca vijka

kmod = 0,8
yM =1,3
Fv,Rk 41,98

Fv,Rd = kmod* =0,8* =25,83 kN
YM 1,3

Proracun efektivnog broja vijaka u spoju

Dimenzioniranje drvenog objekta

37,91

4

25



SVEUCILISTE U SPLITU
FAKULTET GRADEVINARSTVA,ARHITEKTURE | GEODEZIJE

Minimalna udaljenost vijaka:
amin=4-d=4-2=8cm

Broj vijaka postavljenih paralelno s vlakancima:

—,09x*[ Al _00,9%% |10
=n" —=8" —=5,12
Nes \,13(1 132 7’

Broj vijaka postavljenih okomito na vlakanca:

nef =n=28

Interpolacijom se dobije:
nef,fin = 6,56

Konacna nosivost vijka

Fv,Rd - neffin _ 25,83%6,56

Fv,Rd,fin= =21,2 kN

Kontrola najopterecenijeg spoja:

Fw 6,26
—=—=0,30<1
Fv,Rd,fin 21,2

Dimenzioniranje drvenog objekta

lvana Crnkovié

26



SVEUCILISTE U SPLITU
FAKULTET GRADEVINARSTVA,ARHITEKTURE | GEODEZIJE

6. PRORACUN TEMELJA

Prorac¢un dimenzija temelja samca.

L=0,6 m
B=0,6 m

H=0,6 m

lvana Crnkovié

v : k
Dopusteno naprezanje u tlu :0=400 —1\2’
m

Beton C25/30
=25 N g
ck 2 2
Celik B500B
kN
f = 50,ocm—2
Nsd =59,42 kN

Povrsina temeljne stope::

A=0,6%0,6= 0,36 m?

TeZina temeljne stope:

G = L*B*H*Y» =0,6*0,6*0,6%25=5,4 kN

Naprezanje u tlu ispod temeljne stope na dubini temeljenja

NSd+G  59,42+5,4 kN
012= = =180,1 —
A 0,36 m2

L=3x(;-e)=3+(2-0)=09m
2+(Nsd+G) _ 2+(59,42+12,8) _

kN kN
Gekv = = 360,11 = <o =400 —
v =T B 0,8+0,8 14tz =0doptla m2

Proracun armature temelja

L—hg; 1-0,26
Li= 2”” =——=037m

Dimenzioniranje drvenog objekta
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o ULy, 5 0,9-0,37
1_1 = =
L ekv 0,9

% 360,11 = 212,06 %
m

Mi-l= *ﬁ*B+0ekv—61_1*L *B*E*L
sd = O1-1%*7 -, *l 3

0,372 360,11 — 212,06

M3zt = 1,4 % (212,06 =
=179 kNm

2

Krak unutarnjih sila u betonu
z~ 0,8 * H =0,8*0,6= 0,48 m =48 cm

Potrebna povrSina armature

Mgt 1790 0,1
As) =——r =—= = 0,86 cm* < As1min=7gs* 0,6 ¥ 0,6 = 3,6cm?
Z*W 48*1’1

Odabrana je minimalna armatura

4912 A= 4,52 cm?

Dimenzioniranje drvenog objekta
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Timber ULS check

Liriear calculztion, Extreme : Cross-sec:ion
Selection Al

Cembinaticns : ULS-%et B (auto)
Cross-section : stupavi - RECT (220; 260)

EN 1995-1-1 Code Check

Beam B33 | 3,000 m |stupovi- RECT |C24 (EN 338) |ULS-SetB (auto) [0,94 -
(220; 260)

Combination key

ULS-Set B (auto) / 1.35*vlastita tezina + 1.35*dodatno
stalno + 1.50*snijeg + 1.05*Uporabno opterecenje +
0.90*3DWind10

Basic data

Partial safety factor yM for Solid timber |1,30
Bending (fm,k) 24,0 |MPa

Tension (ft,0,k) 14,5 |MPa

Tension (ft,90,k) 0,4 MPa

Compression (fc,0,k) 21,0 |MPa
Compression (fc,90k) 2,5 MPa
Shear (fv,k) 4,0 MPa
Type of timber Solid

The critical check is on position 3,000 m.

Internal forces

NEd  |-37,02 |kN
Vy,Ed |-5,06 |kN
Vz,Ed |-18,50 |kN
TeEd 0,02 |kNm
My,Ed |-29,53 |KNm
Mz,Ed |-7,99 |kNm

D a —
| Service Class IR b S
.0ad duration Short term
Medification [fackor kmod || 0,90

1 SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

oc,0,d 0,6 MPa

fc,0,d 14,5 |MPa

Unity check 0,04 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3)
Fc,90,d 18,50 kN

| 100 mm

lef 130 mm

b 220 mm

Aef 28600 mm?
0¢,90,d 0,6 MPa
Support condition | Discrete

h 260 mm

kc,90 1,50 -

fc,90,d 1,7 MPa

Unity check 0,25 -

Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)

om,y,d [11,9 |MPa
kh,y 1,00
fm,y,d |[16,6 |MPa
om,zd |3,8 MPa

kh,z 1,00
fm,z,d |16,6 |MPa
[km 0,70

Uity check (6.11)=0,72 + 0,16 = 0,38 -
Unity check (5.12) = 0,50 + 0,23 = 0,73 -

Shear
According to EN 1995-1-1 article 6.1.7 and formuia (6.13)



ker 0,67

Ty, d 0,2 MPa
7zd—— [ | [07 [Mpa|
iv,d 28 [MPa |
Unity check Ty 0,07 |-

| Unity check 1z | 0,26 |-\ | |
Unity check Interaction 0,07 -

Note: The interaction equation has been added as a NCCI.

Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,0 |MPa

kshape 1,06

fv,d 2,8 |MPa

Unity check 0,00 |-

Unity check Interaction Shear 0,08 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)

fc,0d [14,5 [MPa
fm,y,d |16,6 [MPa
fm,z,d |16,6 |MPa
km 0,70

Unity check (6.19) = 0,00 + 0,72 + 0,16 = 0,88 -
Unity check (6.20) = 0,00 + 0,50 + 0,23 = 0,73 -

The member satisfies the section check.

..:: STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending
According to EN 1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckling parameters vy z

Sway type sway | non-sway
System length L 1,560 ;3,000 m
Buckling factor k 2,74 0,60

| Buckling length Ler 4,116 1,811 m
| Slenderness A 154,83 28,52 .
Relative slenderness A |0,93 0,48 -
Limit slenderness 0,30 10,30 -
Imperfection Bc 0,20 [0,20 =
Reduction factor kc 0,74 10,95 -

Unity check (6.23) = 0,06 + 0,72 + 0,16 = 0,94 -
Unity check (6.24) = 0,05 + 0,50 + 0,23 = 0,78 -

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

LTB Parameters

Elastic critical moment My,crit | 657,10 |kNm
Critical bending stress om,crit | 265,1 MPa
Relative slenderness Arel,m 0,30 -
Reduction factor kcrit 1,00 -

Unity check (6.33) = 0,72 -
Unity check (6.35) = 0,51 + 0,05 = 0,56 -

G0,05 462,5 MPa
LTB length L 3,000 m
Lef/L 0,80

Effective length Lef 2,400 m
Influence of load position | no influence

The member satisfies the stability check.



Timber ULS check

Liriear calculztion, Extreme : Cross-sec:ion

Selection Al

Cembinaticns : ULS-%et B (auto)
Cross-section : grede krov - glavne - I non-symm (240; 60; 230; 80; 180; 80)

EN 1995-1-1 Code Check

Beam B29 (9,000 m

greda krov - glavne
- I non-symm (240;
60; 280; 80; 180;
80)

C24 (EN 338)

ULS-Set B (auto)

0,84 -

Combination key

0.90*3DWind10

ULS-Set B (auto) / 1.35*vlastita tezina + 1.35*dodatno
stalno + 1.50*snijeg + 1.05*Uporabno opterecenje +

Basic data

Partial safety factor yM for Solid timber |1,30

Bending (fm,k) 24,0 |MPa
Tension (ft,0,k) 14,5 |MPa
Tension (ft,90,k) 0,4 MPa
Compression (fc,0,k) (21,0 |MPa
Compression (fc,90k) 2,5 MPa
Shear (fv,k) 4,0 MPa
Type of timber Solid

Internal forces

The critical check is on position 0,000 m.

NEd -10,79 |kN

Vy,Ed [-1,94 |kN

Vz,Ed |28,50 |kN

TEd -0,10 |kNm

My,Ed |-29,49 |kNm

Mz,Ed [1,11 kNm

| Modification factor | [ |~ __ |
Service Class 1

| Load duration | Short term |
Mndification factor kmod 1/ 0,90

...t SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

oc,0,d 0,2 |MPa

fc,0,d 14,5 |MPa

Unity check 0,01 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3)
Fc,90,d 28,50 kN

| 100 mm

lef 130 mm

b 180 mm

Aef 23400 mm?
0c,90,d 1,2 MPa
Support condition | Discrete

h 400 mm

kc,90 1,00 -

fc,90,d 1,7 MPa

Unity check 0,70 =

Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)
omyd |6,6 MPa

kh,y 1,00

fmyd |[16,6 |MPa

om,zd |0,8 MPa

' kh,z 1,00

fm,z,d | 16,6 || MPa

Km 1,00

Unity check (5.11) = 0,40 + 0,05 = 0,45 -
Unity check (6.12) = 0,40 + 0,05 = 0,45 -




Shear
According to EN 1995-1-1 article 6.1.7 and formula (6.13)

ker 0,67

|Tv,d 0,1 MPa
|1z,d 2,3 |MPa
|fv,d 2,8 |MPa_|
Unity check Ty 0,04 |-
Unity check 1z 0,84 |-
Unity check Interaction |0,71 |-

Note: The interaction equation has been added as a NCCI.

Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,1 MPa

kshape 1,00

fvd 2,8 |MPa

Unity check 0,04 |-

Unity check Interaction Shear |0,75 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)

fc,0,d |14,5 [MPa
fm,y,d |16,6 |[MPa
fm,z,d [16,6 |MPa
km 1,00

Unity check (6.19) = 0,00 + 0,40 + 0,05 = 0,45 -
Unity check (6.20) = 0,00 + 0,40 + 0,05 = 0,45 -

The member satisfies the section check.

..ii STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending
According to EN|1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckiing parameters vy 7z

Sway type sway non-swey
System ' length L 2,000, [0,750 m
Buckling factor k 2127 0,98

Buckling length Lcr 20,440 (0,733 m
Slenderness A 146,35 [12,04 -
Relative slenderness A |2,48 0,20 -
Limit slenderness 0,30 0,30 -
Imperfection Bc 0,20 0,20 -
Reduction factor kc 0,15 1,00 -

Unity check (6.23) = 0,10 + 0,40 + 0,05 = 0,55 -
Unity check (6.24) = 0,01 + 0,40 + 0,05 = 0,46 -

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

LTB Parameters

Elastic critical moment My,crit | 987,40 |kNm
Critical bending stress om,crit | 222,4 |MPa
Relative slenderness Arel,m 0,33 -
Reduction factor kcrit 1,00 -

Unity check (6.33) = 0,40 -
Unity check (6.35) = 0,16 + 0,01 = 0,17 -

G0,05 462,5 MPa
LTB length L 0,750 m
Lef/L 1,00

Effective length Lef 0,750 m
Influence of load position | no influence

The member satisfies the stability check.



Timber ULS check

Liriear calculztion, Extreme : Cross-sec:ion

Selection Al

Cembinaticns : ULS-%et B (auto)
Cross-section : grede krov - sekuncarne - I non-symm (200; 40; 250; 50; 180; 60)

EN 1995-1-1 Code Check

Beam B70

3,000 m

greda krov -

sekundarne - I
non-symm (200;
40; 250; 50; 180;
60)

C24 (EN 338)

ULS-Set B (auto)

0,89 -

Combination key

ULS-Set B (auto) / 1.35*vlastita tezina + 1.35*dodatno
stalno + 0.75*snijeg + 1.05*Uporabno opterecenje +
1.50*3DWind14

Basic data

Partial safety factor yM for Solid timber |1,30

Material data

Bending (fm,k) 24,0 |MPa
Tension (ft,0,k) 14,5 |MPa
Tension (ft,90,k) 0,4 MPa
Compression (fc,0,k) [21,0 |MPa
Compression (fc,90k) 2,5 MPa
Shear (fv,k) 4,0 MPa
Type of timber Solid

The critical check is on position 3,000 m.

05

nte
NEd

-1,88 kN
Vy,Ed 0,66 |kN
Vz,Ed (0,24 |kN
TEd 0,00 |kNm
My,Ed 18,01 | kNm
Mz,Ed 10,95 [kNm
| Madification factor | | | [ [ | |
| Service/Class | 1 I
Load duration Short term
Modification factor kmod | 0,90

...: SECTION

CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

oc,0,d 0,1 MPa
fc,0,d 14,5 |MPa
Unity check |0,00 |-

Compression perpendicular to the grain

According to EN 1995-1-1 article 6.1.5 and formula (6.3)

Unity check (6.11)= 0,19 + 0,08 = 0,27 -
Unity check (6.12) = 0,19 + 0,08 = 0,27 -

Fc,90,d 151 kN

| 100 mm
lef 160 mm
b 180 mm
Aef 28800 mm?
0c,90,d 0,1 MPa
Support condition | Discrete

h 310 mm
kc,90 1,50 -
fc,90,d 1,7 MPa
Unity check 0,02 -
Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)
omyd |3,2 MPa

kh,y 1,00

fm,y,d |[16,6 |MPa

om,zd 11,2 MPa

kh,z 1,00

im,z,d 15,6 |MPa

kria 1,00




Shear
According to EN 1995-1-1 article 6.1.7 and formula (6.13)

| ker 0,67

Ty, d 0,1  |MPa
|rz,d 0,0 |[MPa_|
fv,d 2,8 |MPa
Unity check Ty 0,02 |-
Unity check 1z 0,01 |-
Unity check Interaction |0,00 |-

Note: The interaction equation has been added as a NCCI.

Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,0 MPa

kshape 1,00

fvd 2,8 |MPa

Unity check 0,00 |-

Unity check Interaction Shear |0,00 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)

fc,0,d |14,5 [MPa
fm,y,d 16,6 [MPa
fm,z,d |16,6 |MPa
km 1,00

Unity check (6.19) = 0,00 + 0,19 + 0,08 = 0,27 -
Unity check (6.20) = 0,00 + 0,19 + 0,08 = 0,27 -

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

Cciumns subjected to compression o combined compressicn and bending
Accarding to EN 1595-1+1 article 6:3.2 and forniuia {6.23),(6.24)

Buckling parameters  [yy Z [
Sway type sway | |non-sway | |
System iength L 900 3,000 m
Buckling factor k 9,11 0,68

Buckling length Lcr 81,977 (2,026 m
Slenderness A 716,67 |36,71 -
Relative slenderness A |12,15 |0,62 -
Limit slenderness 0,30 0,30 -
Imperfection Bc 0,20 0,20 -
Reduction factor kc 0,01 0,91 -

Unity check (6.23) = 0,62 + 0,19 + 0,08 = 0,89 -
Unity check (6.24) = 0,00 + 0,19 + 0,08 = 0,27 -

Warning: The slenderness 716,67 is larger than the limit value 200,00!

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

LTB Parameters

Elastic critical moment My,crit | 105,40 |kNm
Critical bending stress om,crit | 42,5 MPa
Relative slenderness Arel,m 0,75 -
Reduction factor kcrit 1,00 -

Unity check (6.33) = 0,20 -
Unity check (6.35) = 0,04 + 0,00 = 0,04 -

G0,05 462,5 MPa
LTB length L 3,000 m
Lef/L 0,90

Effective length Lef 2,700 m
Influence of load position | no influence

The member satisfies the stability check.



Timber ULS check

Liriear calculztion, Extreme : Cross-sec:ion

Selection Al

Cembinaticns : ULS-%et B (auto)
Cross-section : grede medukatna - glavne -'I non-symm (200; 140; 400; 50; 400; 50)

EN 1995-1-1 Code Check

Beam B18 (9,000 m

greda medukatna -
glavne - I
non-symm (200;
140; 400; 50; 400;
50)

C24 (EN 338)

ULS-Set B (auto)

0,66 -

Combination key

ULS-Set B (auto) / 1.35*vlastita tezina + 1.35*dodatno
stalno + 1.50*Uporabno opterecenje + 0.90*3DWind7

Basic data

Partial safety factor yM for Solid timber |1,30

Bending (fm,k) 24,0 |MPa
Tension (ft,0,k) 14,5 |MPa
Tension (ft,90,k) 0,4 MPa
Compression (fc,0,k) (21,0 |MPa
Compression (fc,90k) 2,5 MPa
Shear (fv,k) 4,0 MPa
Type of timber Solid

Internal forces

NEd  |-25221 |kN
Vy,Ed [9,46 |kN
Vz,Ed |-38,70 |kN
TEd |0,63 |kNm
My,Ed |-21,69 |kNm
MzEd 8,25 | |kNm

Service Class

The critical check is on position 6,000 m.

| Modification factor | [ [~ _|

1

| Load duration

Short term |

Madification factor kmod

0,90

...t SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

oc,0,d 04 |MPa

fc,0,d 14,5 |MPa

Unity check 0,03 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3)
Fc,90,d 55,16 kN

| 100 mm

lef 160 mm

b 400 mm

Aef 64000 mm?
0c,90,d 0,9 MPa
Support condition | Discrete

h 300 mm

kc,90 1,50 -

fc,90,d 1,7 MPa

Unity check 0,33 =

Bending
According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)
omyd [4,5 MPa

kh,y 1,00

fmyd |[16,6 |MPa

om,zd [2,9 MPa

' kh,z 1,00

fm,z,d | 16,6 || MPa

Km 1,00

Unity check (5.11) = 0,27 + 0,17
Unity check (6.12)= 0,27 + 0,17

= 44.
=044 -

OJ’
0!




Shear
According to EN 1995-1-1 article 6.1.7 and formula (6.13)

ker 0,67

|Tv,d 0,4 MPa
|1z,d 1,8 |MPa
|fv,d 2,8 |MPa_|
Unity check Ty 0,15 |-
Unity check 1z 0,66 |-
Unity check Interaction |0,45 |-

Note: The interaction equation has been added as a NCCI.

Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,4 MPa

kshape 1,00

fvd 2,8 |MPa

Unity check 0,14 |-

Unity check Interaction Shear /0,59 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)

fc,0,d |14,5 [MPa
fm,y,d |16,6 |[MPa
fm,z,d [16,6 |MPa
km 1,00

Unity check (6.19) = 0,00 + 0,27 + 0,17 = 0,44 -
Unity check (6.20) = 0,00 + 0,27 + 0,17 = 0,44 -

The member satisfies the section check.

...: STABILITY CHECK ::..

Columns subjected to compression or combined compression and bending
According to EN|1995-1-1 article 6.3.2 and formula (6.23),(6.24)

Buckiing parameters vy 7z

Sway type sway | | non-sway
System ' length L 6,000 0,750 m
Buckling factor k 114 092

Buckling length Lcr 6,857 |0,691 m
Slenderness A 66,33 7,49 -
Relative slenderness A [1,12 0,13 -
Limit slenderness 0,30 10,30 -
Imperfection Bc 0,20 (0,20 -
Reduction factor kc 0,60 1,00 -

Unity check (6.23) = 0,04 + 0,27 + 0,17 = 0,48 -
Unity check (6.24) = 0,03 + 0,27 + 0,17 = 0,47 -

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

LTB Parameters

Elastic critical moment My,crit | 3070,03 |kNm
Critical bending stress om,crit | 633,7 MPa
Relative slenderness Arel,m 0,19 -
Reduction factor kcrit 1,00 -

Unity check (6.33) = 0,27 -
Unity check (6.35) = 0,07 + 0,03 = 0,10 -

G0,05 462,5 MPa
LTB length L 0,750 m
Lef/L 0,90

Effective length Lef 0,675 m
Influence of load position | no influence

The member satisfies the stability check.



Timber ULS check

Liriear calculztion, Extreme : Cross-sec:ion

Selection Al

Cembinaticns : ULS-%et B (auto)

Cross-section : grede medukatna - sekuncdarne - I non-symm (200; 40; 250; 50; 18C; 60)

EN 1995-1-1 Code Check

Beam B50 | 3,000 m |greda medukatna - |C24 (EN 338) |ULS-SetB (auto) [0,81 -
sekundarne - 1
non-symm (200;
40; 250; 50; 180;
60)

Combination key

ULS-Set B (auto) / 1.35*vlastita tezina + 1.35*dodatno
stalno + 0.75*snijeg + 1.05*Uporabno opterecenje +
1.50*3DWind6

Basic data
Partial safety factor yM for Solid timber |1,30

Bending (fm,k) 24,0 |MPa
Tension (ft,0,k) 14,5 |MPa
Tension (ft,90,k) 0,4 MPa
Compression (fc,0,k) [21,0 |MPa
Compression (fc,90k) 2,5 MPa
Shear (fv,k) 4,0 MPa
Type of timber Solid

The critical check is on position 3,000 m.

nternal forces
NEd [-1,49 [kN
Vy,Ed |-0,93 |kN
Vz,Ed |-0,60 |kN
TEd  |-0,01 |kNm
My,Ed 9,13 |kNm
Mz,Ed |-1,37 |KNm

| Madification factor | | | [ [ | |
| Service/Class | 1 I
Load duration Short term

Modification factor kmod | 0,90
...: SECTION CHECK ::..

Compression parallel to the grain
According to EN 1995-1-1 article 6.1.4 and formula (6.2)

oc,0,d 0,0 MPa
fc,0,d 14,5 |MPa
Unity check |0,00 |-

Compression perpendicular to the grain
According to EN 1995-1-1 article 6.1.5 and formula (6.3)

Fc,90,d 0,90 kN
| 100 mm
lef 160 mm
b 180 mm
Aef 28800 mm?2
0c,90,d 0,0 MPa
Support condition | Discrete

310 mm
ke,90 1,50 -
fc,90,d 1,7 MPa
Unity check 0,01 -
Bending

According to EN 1995-1-1 article 6.1.6 and formula (6.11),(6.12)

omyd |3,7 MPa
kh,y 1,00
fm,y,d |[16,6 |MPa
om,zd 11,8 MPa

kh,z 1,00
im,z,d 15,6 |MPa
kria 1,00

Unity check (6.11)=0,22 + 0,11 = 0,33 -
Unity check (6.12) = 0,22 + 0,11 = 0,33 -



Shear
According to EN 1995-1-1 article 6.1.7 and formula (6.13)

| ker 0,67

Ty, d 0,1  |MPa
|rz,d 0,1 |MPa_|
fv,d 2,8 |MPa
Unity check Ty 0,03 |-
Unity check 1z 0,03 |-
Unity check Interaction |0,00 |-

Note: The interaction equation has been added as a NCCI.

Torsion

According to EN 1995-1-1 article 6.1.8 and formula (6.14)
Ttor,d 0,0 MPa

kshape 1,00

fvd 2,8 |MPa

Unity check 0,01 |-

Unity check Interaction Shear |0,01 |-

Note: The interaction equation has been added as a NCCI.

Combined Bending and Axial Compression
According to EN 1995-1-1 article 6.2.4 and formula (6.19),(6.20)

fc,0,d |14,5 [MPa
fm,y,d 16,6 [MPa
fm,z,d |16,6 |MPa
km 1,00

Unity check (6.19) = 0,00 + 0,22 + 0,11 = 0,33 -
Unity check (6.20) = 0,00 + 0,22 + 0,11 = 0,33 -

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

Cciumns subjected to compression o combined compressicn and bending
Accarding to EN 1595-1+1 article 6:3.2 and forniuia {6.23),(6.24)

Buckling parameters  [yy Z [
Sway type sway | |non-sway | |
System iength L 900 3,000 m
Buckling factor k 9,03 0,64

Buckling length Lcr 81,237 |[1,931 m
Slenderness A 710,19 |35,00 -
Relative slenderness A |12,04 |0,59 -
Limit slenderness 0,30 0,30 -
Imperfection Bc 0,20 0,20 -
Reduction factor kc 0,01 0,92 -

Unity check (6.23) = 0,48 + 0,22 + 0,11 = 0,81 -
Unity check (6.24) = 0,00 + 0,22 + 0,11 = 0,33 -

Warning: The slenderness 710,19 is larger than the limit value 200,00!

Beams subjected to bending or combined bending and compression
According to EN 1995-1-1 article 6.3.3 and formula (6.33),(6.35)

LTB Parameters

Elastic critical moment My,crit | 105,40 |kNm
Critical bending stress om,crit | 42,5 MPa
Relative slenderness Arel,m 0,75 -
Reduction factor kcrit 1,00 -

Unity check (6.33) = 0,22 -
Unity check (6.35) = 0,05 + 0,00 = 0,05 -

G0,05 462,5 MPa
LTB length L 3,000 m
Lef/L 0,90

Effective length Lef 2,700 m
Influence of load position | no influence

The member satisfies the stability check.
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