Biuro

Inwestor

Nazwa projektu

Projektowat

Sprawdzit

=i

Stup

BeamColumn v.
0.9.9.22

EN 1991-1-8:2006

Wytezenie: 0.59

Dane

E0

1 -HEAZ200

2 -IPE270

Stup HEA200

by hc bfc tfc twc RC
i1 Tt 190.00[mm] 200.00[ mm| 10.00[mm]| 6.50[ mm] 18.00[mm]|
R
ﬁ h Ac JyOc JzOc Yoc Zoc
53.83[cn] 3692.16[cm| 1335.51[cm| 100.00[ mm| 95.00[ mm|
Materiat Klasa fy fu
S 460 N/NL 460.00[MPa] 540.00[MPa]
Belka IPE270
. hb bfb tfb twb Rb
tft it 270.00[ mm 135.00[mm] 10.20[mm]| 6.60[ mm] 15.00[mm]|
Rt
ﬁ h Ay Jyob Jz00 Yob Zop
45.95[cn?] 5789.78[cm] 419.87[cm] 67.50[ mm] 135.00[ mm]
Materiat Klasa fy fu
S 460 N/NL 460.00[MPa] 540.00[MPa]




Blacha

+ t
lp R 140.00[mm] 190.00[ mm] 10.00[mm)
Materiat Klasa fy fu
S 275 N/NL 275.00[MPa] 390.00[ MPa]

Sruby t aczace blach ¢ i belk e

Klasa $ruby

Granica plastycznosci
Wytrzymato$¢ na rozcigganie
Srednica $ruby

Srednica otworu dla $ruby

Pole powierzchni $ruby

Pole powierzchni czynnej sruby
Liczba wierszy

Liczba kolumn

Spoiny

Grubo$¢ spoiny pachwinowej taczacej stup i blache

Wspoitczynniki materiatowe

Wspobtczynnik
Wspétczynnik

Sity

Ymo =

Ymz =

10.9
940.00 [MPa]
1040.00 [MPa]
20.00 [mm]
22.00 [mm|
3.14 [cnf
2.45 [cnf]

3

2

7.00 [mm]

1.00
1.25

Obci azenie obliczeniowe

Sita podiuzna Ngg = 50.00
Sita poprzeczna Veg = 100.00
Moment zginajacy Mgq = 0.00

Rezultaty

[kN]
[kN]
[N

Spoiny pachwinowe t gczace stup i blach e

Sity w spoinach

Sita podiuzna

No = 0.25*Ngg = 0.25*50.00[kN] = 12.50[kN]
Sita poprzeczna

Vo = 0.25*Vg4 = 0.25*100.00[ kN] = 25.00[kN]

Mimosrod dziatania sity wzgledem srodka ciezkosci uktadu srub

€0 = 80.00[ mm]
Rzeczywisty moment zginajacy

Mo = 0.25*Mgq + Vo*eo = 0.25%0.00[kNrm] + 25.00[kN] *80.00[mmj] = 2.00[ kN

Pole powierzchni spoin




A, = I*a = 190.00[ mm] *7.00[ mm] = 13.30[cn?]

Wskaznik wytrzymatosci przekroju spoiny

W, = [I>*a]/6 = [(190.00[ mm])**7.00[mm] /6 = 42.12[cm’]

Maksymalne naprezenie

0 = No/As + Mo/Ws = 12.50[kN]/13.30[cn’] + 2.00[kNm]/42.12[cm?] = 56.89[MPa]
Naprezenie normalne prostopadte

Op = 0/vV2 = 56.89[ MPa] V2 = 40.22[ MPa]

Naprezenie styczne prostopadte

10 = 0/vV2 = 56.89[ MPa] V2 = 40.22[MPa]
Naprezenie styczne réwnolegte

Ty = Vo/As = 25.00[kN]/13.30[ c?] = 18.80[MPa]

Naprezenie zastepcze
V[0 +3%(152+T,)] = V[(40.22[ MPa] )*+3*((40.22[ MPa] )*+(18.80[ MPa] )*)] = 86.79[ MP4]

Wspobitczynnik korelaciji
Bw=0.85

Sruby t gczace blach e i belk e

Pole $cinanej czesci sruby

A = 0.25*d” = 0.25*3.14*(20.00[ mm] ) = 3.14[cn]

Nos$nosc¢ sruby na $cinanie w jednej ptaszczyznie

Fura = (@, m*f,,*A)/ymz = (0.60*2*1040.00] MPa] *3.14[ c] )/1.25 = 313.66[kN]
Docisk $ruby

Docisk s$ruby do belki

ea e = 75.00[mm]

EHIL . €1, = 75.00[ mm]
oo S—h

E12T'DD €o1 = 3000[ rTm]

€1min = MiIN[ €11; €1, ] = 75.00[ mm]
€omin = min[ €71 ] = 30.00[mm]

Kierunek X

Wspoitczynnik zalezny od rozstawu srub
Kix = Min[2.8*(e1min/do)-1.7; 1.4*(p1/do)-1.7; 2.5] = min[2.8*(75.00[ mm]/22.00[ mm])-1.7; 1.4*(60.00[ mm]/22.00[ mm])-
1.7;25]=2.12

Wspoitczynnik zalezny od rozstawu srub



Opx = Min[esmin/(3*dg); po/(3*dg)-0.25; fuu/fy; 1] = min[30.00[ mm]/(3*22.00[ mm]); (60.00[ mm]/(3*22.00[ mm]))-0.25;
1040.00[ MPa] /540.00[MPa] ; 1] = 0.45

Uy > 0 0.45 > 0.00 [

Nosnos¢ sruby na docisk
Fb raix = (KO d*t) iy = (2.12*0.45*540.00] MPa] *20.00[ MPa] *6.60[ mm)] )/1.25 = 54.90[ kN]

Kierunek Z

Wspoitczynnik zalezny od rozstawu $rub

K1, = min[2.8*(esmin/do)-1.7; 1.4*(po/dg)-1.7; 2.5] = min[2.8*(30.00[ mm]/22.00[ mm] )-1.7; 1.4*(60.00[ mm]/22.00[ mm])-
1.7;25]=2.12

!

Wspoitczynnik zalezny od rozstawu srub

Op, = Min[emin/(3*dg); p1/(3*dg)-0.25; fuu/fy; 1] = min[75.00[ mm]/(3*22.00[ mm]); (60.00[ mm]/(3*22.00[ mm]))-0.25;
1040.00[ MPa] /540.00[MPa] ; 1] = 0.66

Nosnos¢ sruby na docisk
Fb ra1z = (Ki*0 2 d*t) iy = (2.12*0.66*540.00] MPa] *20.00] MPa] *6.60[ mm)] )/1.25 = 79.61[ kN]
Docisk $ruby

Docisk s$ruby do blachy

Tz €11 = 35.00[mm|
3111——33 _:: €10 = 35.00[mm]
e €51 = 35.00[ mm]

| €5, = 45.00[ mm]

€1min = MiIN[ €11; €1, ] = 35.00[ mm]

€omin = MIN[ €51; €5, ] = 35.00[ mm]

Kierunek X

Wspoitczynnik zalezny od rozstawu $rub

Kix = min[2.8*(e1min/do)-1.7; 1.4*(p1/dp)-1.7; 2.5] = min[2.8*(35.00[ mm]/22.00[ mm] )-1.7; 1.4*(60.00[ mm]/22.00[ mm])-
1.7;25]=2.12

!

Wspoiczynnik zalezny od rozstawu $rub

Opx = Min[exmin/(3*dp); po/(3*dg)-0.25; fu/fy; 1] = min[35.00[ mm]/(3*22.00[ mm]); (60.00[ mm]/(3*22.00[ mm]))-0.25;
1040.00[ MPa] /540.00[MPa] ; 1] = 0.53

Nosnos¢ sruby na docisk
Fo.razx = (Kix*Opx*fu*d*t)/ymz = (2.12%0.45*390.00[ MPa] *20.00[ MPa] *20.00[ mm) )/1.25 = 140.19[ kN]

Kierunek Z

Wspotczynnik zalezny od rozstawu $rub



K1, = min[2.8*(esmin/do)-1.7; 1.4*(po/dp)-1.7; 2.5] = min[2.8*(35.00[ mm]/22.00[ mm] )-1.7; 1.4*(60.00[ mm]/22.00[ mm])-
1.7;25]=2.12

!

Wspotczynnik zalezny od rozstawu $rub

Opz = Min[emin/(3*dy); p1/(3*dg)-0.25; fu/fy; 1] = min[35.00[ mm]/(3*22.00[ mm]); (60.00[ mm]/(3*22.00[ mm]))-0.25;
1040.00[ MPa] /390.00[MPa] ; 1] = 0.53

Nosnos¢ sruby na docisk
Fb razz = (Ki*0 X d*t) iy = (2.12*0.53*390.00] MPa] *20.00[ MPa] *20.00[ mm] )/1.25 = 140.19[kN]

Stan graniczny no $nosci

Sity w $rubach

Sita podiuzna

No = Ngg = 50.00[kN]

Sita poprzeczna

Vo = Veg = 100.00[ kN]

Mimosrod dziatania sity wzgledem srodka ciezkosci uktadu srub

€0 = 80.00[ mm]

Rzeczywisty moment zginajacy

Mo = Mgq + Vo*eo = 0.00[kNm] + 100.00[kN]*80.00[ mm] = 8.00[ kNm]

Kierunek X

Sita sktadowa w $rubie od wptywu sity $cinajacej

Fn.ea = No/np = 50.00[kN] /6 = 8.33[kN]

Sita sktadowa w $rubie od wptywu momentu na kierunku x

Fuxed = (Mo*Zmad)/Z[X°+2] = (8.00[ kNm] *60.00[ ] )/198.00[ cn?] = 24.24[kN]
Sumaryczna sita na kierunku X

Fyed = Fned + Fuxed = 8.33[KkN] + 24.24[kN] = 32.58[ kN]

Miarodajna nosnos¢ obliczeniowa $ruby

Fyrd = MIiN[Fy rd, Fora1x Forazx] = Min[313.66[kN], 54.90[kN], 140.19[kN]] = 54.90[kN]

!

Kierunek Z

Sita sktadowa w $rubie od wptywu sity $cinajacej

Fved = Vo/np = 100.00[kN] /6 = 16.67[kN]

Sita sktadowa w $rubie od wptywu momentu na kierunku z

Fuzed = (Mo*Xma)/Z[X°+2;] = (8.00[ kNm] *30.00[ ] )/198.00[cn?] = 12.12[kN]
Sumaryczna sita na kierunku Z

Foea = Fugg + Fuzea = 16.67[KN] + 12.12[kN] = 28.79[kN]

Miarodajna nosnosc¢ obliczeniowa sruby
F,rda = MiN[Fy rd, Fo Rtz Forazz] = Min[313.66[kN], 79.61[kN], 140.19[kN]] = 79.61[kN]

!



Rozerwanie blokowe

Blacha

Sity w elemencie

Sita poprzeczna
Vo = 0.5%Vgq = 0.5*100.00[ kN] = 50.00[kN]

Pole rozcigganej czesci przekroju netto

Ant = [ W - (N - 0.5)*dg]*t = [105.00[ mm] - (2 - 0.5)*22.00[ mm] ]*10.00[ mm] = 13.20[ cn]
Pole $cinanej czesci przekroju netto

An = [hy - (N - 0.5)*dg]*t = [155.00[mm] - (3 - 0.5)*22.00[ mm] ]*10.00[ mm] = 10.00[cn]
Nosnosc¢ na rozerwanie blokowe

Vettzra = 0.5 *Anlyiz + (LV3)*f,*Anlymo = 0.5390.00[ MPa] *13.20[ cn?] /1.25 +
(1W3)*275.00[ MPa] *10.00[ cn] /1.00 = 364.69[kN]

Belka

Sity w elemencie

Sita poprzeczna
VQ = VEd = 10000[ kN]

Pole rozcigganej czesci przekroju netto

An = [ W - (n¢ - 0.5)*dg]*t = [90.00[ mmm] - (2 - 0.5)*22.00[ mm] ]*6.60[ mm] = 7.72[cn]
Pole Scinanej cze$ci przekroju netto

An = [hy - (N - 0.5)*dg]*t = [275.00[mm] - (3 - 0.5)*22.00[ mm] ]*6.60[ mm] = 14.52[cn]
Nosnos¢ na rozerwanie blokowe

Verzra = 0.5, *Anlywaz + (LV3)*,*An Yo = 0.5*540.00[ MPa] *7.72[ cr?] /1.25 + (1/¥3)*460.00[ MPa] *14.52[ cn?] /1.00
= 552.42[KkN]



