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Pret C160
h by ts tw R
hI’ tvé 160.00[ mm| 65.00[ mm| 10.50[ mm] 7.50[ mm 10.50[ mm]
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24.00[cn] 0.00[cm] 0.00[cm] 0.00[mm 80.00[ mm
Materiat Klasa fy fu
St3SX 235.00[MPa] 315.00[MPa]
Kat nachylenia preta a= 60.00 [Deq]
Przesuniecie poziome preta dy = 90.00 [mm]
Przesuniecie pionowe preta d, = 60.00 [mm]
Blacha
hp I t C1 C2 Cs Cs
250.00[ mm]| 250.00[ mm]| 15.00[ mm] 0.00[mm] | 0.00[mm] | 0.00[mm] | 0.00[mm]
Materiat Klasa fy f,




St3sX | 235.00[MPa] | 315.00[MPa] |
Element gtowny 1100
bf hm bfm tfm twm Rm
tes it 100.00[ mm] 50.00[ mm| 6.80[ mm)| 4.50[ mm] 4.50[ mm]
ol 1
ﬁ h Am ‘]yOm JzOm Yom Zom
10.60[ cn] 175.21[cm] 14.25[cm’] 25.00[ mm] 50.00[ mm]
Materiat Klasa fy fu
St3SX 235.00[MPa] 315.00[MPa]
Sruby t aczace pretiblach e weztow g
Klasa sruby Klasa 4.6
Granica plastycznosci fyp = 240.00 [MPa]
Wytrzymato$¢ na rozcigganie fup = 400.00 [MPag]
Srednica $ruby = 18.00 [mm]
Srednica otworu dla $ruby do = 20.00 [mm]
Pole powierzchni éruby = 254 [cnf]
Pole powierzchni czynnej sruby As = 2.54 [cnf]
Liczba wierszy w = 3
Liczba kolumn = 2
Spoiny
Gr’ubosc spoiny pachwinowej taczacej blache weziowa i element e = 500 [mn
gtéwny
Wspétczynniki materialowe
Wspotczynnik Ymo = 1.00
Wspétczynnik Vv = 1.25
Sity
Obci azenie obliczeniowe
Sita podtuzna Ngg = 90.00 [kN]

Rezultaty

Sruby t gczace pret i blach e wezlow g0

Pole $cinanej czesci sruby
A = 0.25*1¢d” = 0.25*3.14*(18.00[ mm])* = 2.54[ cn]
Nosnos¢ sruby na Scinanie w jednej ptaszczyznie

Fura = (@ m*f,*A)lywz = (0.60¥1*400.00[ MPa] *2.54[ cnf] )/1.25 = 48.86[kN]

Docisk $ruby

Docisk sruby do pr eta




€11 = 35.00[mm|

€51 = 30.00[ mm]|

€5 = 85.00[mm|

€1min = Min[ €43 ] = 35.00[ mm|

€omin = min[ €71, ezz] = 3000[mm]

Kierunek X

Wspotczynnik zalezny od rozstawu $rub
Kix = min[2.8*(€1min/do)-1.7; 1.4*(p1/dg)-1.7; 2.5] = min[2.8*(35.00[ mm] /20.00[ mm])-1.7; 1.4*(60.00[ mm]/20.00[ mm])-
1.7;2.5]=2.50

!

Wspoitczynnik zalezny od rozstawu $rub

Opx = Min[esmin/(3*dg); po/(3*dg)-0.25; fuu/fy; 1] = min[30.00[ mm]/(3*20.00[ mm]); (45.00[ mm]/(3*20.00[ mm]))-0.25;
400.00[MPa]/315.00[MPa]; 1] = 0.50

Nosnos¢ sruby na docisk
Fo,ra1x = (Kix*Opx*fu*d*t)/ymz = (2.50%0.50*315.00[ MPa] *18.00] MPa] *7.50[ mm] )/1.25 = 42.53[ kN]

Kierunek Z

Wspotczynnik zalezny od rozstawu $rub

K1, = min[2.8*(€amin/do)-1.7; 1.4*(p2/dg)-1.7; 2.5] = min[2.8*(30.00[ mm] /20.00[ mm] )-1.7; 1.4*(45.00[ mm]/20.00[ mm])-
1.7;2.5]=1.45

Ky, >0 1.45 > 0.00 [
Wspoitczynnik zalezny od rozstawu $rub

Op, = Min[emin/(3*dg); p1/(3*dg)-0.25; fuu/fy; 1] = min[35.00[ mm]/(3*20.00[ mm]); (60.00[ mm]/(3*20.00[ mm]))-0.25;
400.00[MPa]/315.00[MPa]; 1] = 0.58

!

Nosnos¢ sruby na docisk
Fb ra1z = (Ki*0p*f*d*t) iy = (1.45*0.58*315.00] MPa] *18.00] MPa] *7.50[ mm)] )/1.25 = 28.78[ kN]
Docisk $ruby

Docisk s$ruby do blachy

€11 = 3553[m]

€51 = 61.53[mm|

€1min = Min[ €11 ] = 35.53[mm]

€omin = MiN[ €51 ] = 61.53[mm)

Kierunek X

Wspoitczynnik zalezny od rozstawu srub
Kix = min[2.8*(e1min/do)-1.7; 1.4*(p1/dp)-1.7; 2.5] = min[2.8*(35.53[ mm]/20.00[ mm] )-1.7; 1.4*(60.00[ mm]/20.00[ mm])-




1.7; 2.5] = 2.50

!

Wspoiczynnik zalezny od rozstawu $rub

Opx = Min[esmin/(3*dg); po/(3*dg)-0.25; fuu/fy; 1] = min[61.53[ mm]/(3*20.00[ mm]); (45.00[ mm]/(3*20.00[ mm]))-0.25;
400.00[MPa]/315.00[MPa]; 1] = 0.50

Nosnos¢ sruby na docisk
Fb raox = (Kix* O d*t) iy = (2.50*0.50*315.00] MPa] *18.00] MPa] *15.00[ mm] )/1.25 = 85.05[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*(61.53[ mm]/20.00[ mm] )-1.7; 1.4*(45.00[ mm]/20.00[ mm])-
1.7;2.5]=1.45

ki, >0 1.45 > 0.00 [
Wspotczynnik zalezny od rozstawu $rub

Opz = Min[emin/(3*dp); p1/(3*dg)-0.25; fu/fy; 1] = min[35.53[ mm]/(3*20.00[ mm]); (60.00[ mm]/(3*20.00[ mm]))-0.25;
400.00[MPa]/315.00[MPa]; 1] = 0.59

Nosnos¢ sruby na docisk
Fb razz = (Ki*0p ¥ d*t) iy = (1.45*0.59*315.00] MPa] *18.00[ MPa] *15.00[ mm] )/1.25 = 58.41[kN]

Stan graniczny no $nosci

Sity w $rubach

Sita poprzeczna

Vo = Ngq = 90.00[ kN]

Mimosrdd dziatania sity wzgledem $rodka ciezkosci uktadu srub
eo = 27.50[ mm]

Rzeczywisty moment zginajacy

Mo = Vo*eo = 90.00[kN] *27.50[ mm] = 2.47[kNm]

Kierunek X

Sita sktadowa w $rubie od wptywu momentu na kierunku x

Fuxed = (Mo*Zma)/Z[X7+2%] = (2.47[ kN *60.00[ mmi )/174.38[ cn?] = 8.52[kN]
Sumaryczna sita na kierunku X

Fyxed = Fmxed = 8.52[kN] = 8.52[kN]

Miarodajna nosnosc¢ obliczeniowa sruby

Fyrd = MIN[Fy Ry, FbRrd1x Fbrazx] = Min[48.86[kN], 42.53[kN], 85.05[kN]] = 42.53[kN]

!

Kierunek Z



Sita sktadowa w srubie od wpltywu sity Scinajacej

Fyv.eqd = Vo/np = 90.00[kN] /6 = 15.00[kN]

Sita sktadowa w $rubie od wptywu momentu na kierunku z

Fuzed = (Mo*Xma)/Z[X2+27] = (2.47[ KN *22.50[ mmi )/174.38[ cn?] = 3.19[kN]
Sumaryczna sita na kierunku Z

F,ed = Fyed + Fuzea = 15.00[kN] + 3.19[kN] = 18.19[kN]

Miarodajna nosnos¢ obliczeniowa $ruby
F,rda = MiN[Fy rd, FoRra1z, Ford2z] = Min[48.86[kN], 28.78[kN], 58.41[kN]] = 28.78[kN]

!

Rozerwanie blokowe

Sity w elemencie

Sita poprzeczna
V() = NEd = 9000[kN]

Pole rozcigganej czesci przekroju netto

An = [ W - (n¢ - 0.5)*dg]*t = [85.00[mmm] - (2 - 0.5)*20.00[ mm] ]*7.50[ mm] = 7.50[ cn]
Pole $cinanej czesci przekroju netto

An = [hy - (N - 0.5)*dg]*t = [155.00[mm] - (3 - 0.5)*20.00[ mm] ]*7.50[ mm] = 7.88[cnY]
Nosnosc¢ na rozerwanie blokowe

Vettzra = 0.5 *Anlyz + (LV3)*,*An lyo = 0.5%315.00[ MPa] *7.50[ cn?] /1.25 + (1/v/3)*235.00[ MPa] *7.88[ cn] /1.00 =
201.35[kN]

!

Nos$no $¢ przekroju pr eta

Sity w elemencie

Sita podiuzna
No = NEd = QOOO[kN]

Wspotczynnik redukcyjny

B=0.5+0.3/(2.5 * dg) * (p;1-2.5*dg) = 0.5 + 0.3/(2.5*20.00[ mm] )*(60.00[ mm] -2.5*20.00[ mm] ) = 0.00
Pole przekroju netto

Anet = 0.00[ cn?

Obliczeniowa nosnos¢ przekroju netto

Nugrd = (0.9%A e *f)lymz = (0.9*0.00[ cn?] *315.00] MPa] )/1.25 = 0.00[ kN]

!

Obliczeniowa nosnosc plastyczna przekroju brutto
Nopira =(A*,)/ymo = (24.00[ cn¥] *235.00[ MPa] )/1.00 = 0.00[ kN]

!



Spoina pachwinowa t gczgca blach e wezlow g i element gtéwny

Sity w spoinach

Sita podiuzna

No = Ngg*sin(a) = 90.00[kN]*sin(60.00[Deg]) = 45.00[kN]

Sita poprzeczna

Vo = Ngg*cos(a) = 90.00[kN]*cos(60.00[Deg]) = 77.94[kN]
Mimosrod dziatania sity wzgledem $rodka ciezkosci uktadu spoin
€o = 69.64[ mm]

Rzeczywisty moment zginajacy

Mo = Vo*ep = 77.94[kN] *69.64[ mm] = 6.27[kNm]

Pole powierzchni spoin

A, = I*a = 250.00[ mm] *5.00[ mm] = 12.50[cn?]

Wskaznik wytrzymato$ci przekroju spoiny

W, = [I>*a]/6 = [(250.00[ mm])**5.00[ mm] /6 = 52.08[cm’]

Maksymalne naprezenie

0 = No/As + Mo/W, = 77.94[kN]/12.50[ cn] + 6.27[kNm] /52.08[cm’®] = 156.34[ MPa]
Naprezenie normalne prostopadte

oy = 0/V2 = 156.34[MPa] V2 = 110.55[ MP4]

Naprezenie styczne prostopadte

Tn = 0/V2 = 156.34[MPa] V2 = 110.55[MPa]
Naprezenie styczne réwnolegte

Ty = Vo/As = 45.00[kN]/12.50[ c?] = 62.35[MPa]

Naprezenie zastepcze
V[op*+3*(15%+1,%)] = V[(110.55[ MPa] )*+3*((110.55[ MPa] )*+(62.35[ MPa] ))] = 246.07[MPa]

Wspobtczynnik korelaciji
Bw=0.80



