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Example Bending + Shear

Simple beam braced at ends
Beam span_ L:=5m
Point load at mid-span: F:=100 kN
Load safetyfactors: variable ¢,:=1.5 , permanent ¢,:=1.35
Moment and shear at mid-span:

L
Myi= @, e FZ: 188 kN-m

Oy F

Shear V,;:= =75 kN

Required resistances
Material safety factor: y,:=1.1

N kN
steel:=""S355": f,:=f (steel,10 Mm)=355 — , E:=E, =210 —;
mm mm
- - fy Y 3
Bending Capacity (eq. 6.13) Mzy=—- W, -> Wy'req::Md?:580-99 cm

M Yy

£ /3
Shear Capacity (eq. 6.18) Vy=A,—— -> Ay reqi=Vy YMf\/__:4_o3 cm?
Y \Eg ¥
Using search functions
Section Name contains N:=““HEM”
search for plastic modulus FI:=*Wply” Vi:=mw, .,=580.99 cm®
And Shear area F2:=*Avz” V2:=A, ,oq=4.03 cm?
Results sorted by self-weight S:=%G”
[ “HE160M™ ] [ 674.60]
“HEM160” 674.60
“HE180M” 883.40
“HEM180” 883.40
R:=Search,;;Name .2 (N, F1,V1,F2,V2,5)= “HE200M” | , data_sec (R, F1)-units,..(F1)= 1135.00 | cm
“HEM200” 1135.00
“HE220M™ 1419.00
“HEM220 1419.00
[30.81] [ 76.20]
30.81 76.20
34.65 88.90
34.65 88.90 kg
data_sec (R, F2)-units,..(F2)= |41.03|cm?, data_sec(R,S)-units...(S)= |103.00|—
41.03 103.00| ™M
45.31 117.00
45_.31 117.00

Selected section Is sec:=“HE160M”
I,:=1, ..c(sec)=5098 cm*
W=y, . sec(s€C)=674.6 cm®
Ayi=A,, sec(sec)=30.81 cm?

kN
Self-weight: swi=G,..(sec)-g=0.75 e




N , .
f,i=f, sec(sec,steel)=355.00 > (Uses thickness from section)
mm
b
Bending resistance (eq. 6.13) Mp,:i=—+W,=217.71 kN-m
M

f
Shear resistance (plastic)(eq. 6.18) Vpy;:=A4,- Y _—=574_.07 kN
v V3
Verification of combined shear and bending.

Vpq float,4
75+-kN<287.0-kN

Point 6.2.8 Par. (2) v,<

2
2 vy . N
= - —1] =0.55 foi=if 20 Vi< Viy :355-00W
Rd ny
else
|@-0)-£

Section class is Classyenging.,,(sec,steel)=1 --> simplification_

£
Resistance IS Mygi=o —— W,=217.71 kN.m
Y
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