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_ M=xy, 113%10°%(81.25—25) 80 ©
D 7.1 % 106 T
M * 11.3 * 106 * (81.25 — 50
_ Yc _ ( ) — 497
I 7.1 % 106

=M*yd=11.3*106*0=0MPa

Oa ] 71 % 106

mm?

mm?2

129.3

= 129.3 MPa — tension

mm?2

= 89.5 MPa — tension

= 49,7 MPa — tension
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69.6
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= 29.8 MPa — compression

= 69.6 MPa — compression
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5, =129.3 MPax| 222 ™M | _ ¢9 5 MPa g, =129.3 MPax| 2> B | 1.7 MPa
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Y. =100.0 mm —81.25 mm = 18.75 mm vy =125.0 mm —81.25 mm = 43.75 mm
o, =129.3 MPax el Lo 29.8 MPa (compression) &y =129.3 MPax o i 69.6 MPa
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Saint-Venant

The shear stresses at the corners are zero, and the
maximum shear stress occurs at the midpoint of the

longer side.
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Open thin-walled cross-section in torsion
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Closed thin-walled cross-section In torsion
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o. = f. = 20 MPa

gy = f, = 400 MPa
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Es
— =95
n EC

1
YA *xy 5bh? + (n— 1)Asd _ (0.5%350 % 400%) + (9.5 — 1) * 2121 * 350

V=74, T bh+(n-D4, (350 * 400) + (9.5 — 1) * 2121

1 ho\
I = Eth + bh (E — )7> +(n—1A,(d—-y)? =223 *10° mm*

_ M=xy  33.7x10°*217
Cemax = T T T T 935109

= 3.27 MPa

Mx(d—7%) 33.7%106 % (350 —217)
k =

o =1 I, 2.23 % 10°

= 19 MPa

= 217mm
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Steel I-beam

75cm ——— / IPE 180 x 91
Ry E Fj,=F cos 30°=34.6 kN

v F,=Fsin 30°=20.0 kN

A= 2395 mm?

IPE18 -
S=1.463 x10° mm3




Steel I-beam

/ IPE 180 x 91
F,=F cos 30°=34.6 kN
30° :
i

_____________ ' F=40.0 kN

F,=Fsin 30°=20.0 kN
Ry, = F, =34.6 kN = 34600 N M = 20000 * 0.75 = 15000 N —m
R, =FE,=20kN = 20000 N
F, 346
,=fn _ 34 600 Nz =14.45 MPa
A 2395 mm

o=l DPDUONm 055 npa

S 1.463x10° mm°




Steel I-beam

/ IPE 180 x 91

Fj,=F cos 30°=34.6 kN

Cp = 14.45 MPa +102.53 MPa =116.98 MPa tension

Gpoe = 14.45 MPa —102.53 MPa = —88.08 MPa compression

N =s,/c,, =(248 MPa)/(116.98 MPa) =2.12




Steel I-beam

75 cm ———— / IPE 180 x 91
E Fj,=F cos 30°=34.6 kN

F,=Fsin 30°=20.0 kN

o, =+102.53 MPa 0,=14.45 MPa =0p,+0,=116.98 MPa

N\

OGsop

0,=-102.53 MPa Opyy = 0,— 0 =—88.08 MPa
(a) (b) (c)
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(a) One fixed end, (b) Both ends (¢) One fixed end, (d) Both ends
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