TUTORIAL # 8

[image: image1.png]5.65 and 5.66 For the beam and loading shown, design the cross sec-
tion of the beam, knowing that the grade of timber used has an allowable normal
stress of 12 MPa.
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Shear diagram: V,=21751N
V=21 757%(09)(15):15 0N
Ve =150-2)15)=-150 kN
Vp=-15 07%(09)(15):711 TSN

Locate Point £ where V" = 0.

By symmetry, £ is the midpoint of BC.
Areas of shear diagram:

4B (O 9)(15)+%(o 9X21.75-15)=1755 KN-m

BtoE: %(1)(15):75me

EtoC: %(1)(715):775@!



[image: image4.png]By anti-symmetry, CtoD: =-1755kN-m
Bending moments M,=0
My =0+1755=1755KN-m
My =1755+75=2505 KN-m
M =2505-75=1755KN-m
My =1755-1755=0
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[image: image5.png]5.69 and 5.70  For the beam and loading shown, design the cross sec-
tion of the beam, knowing that the grade of timber used has an allowable normal
stress of 12 MPa.
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[image: image7.png]By symmetry,  B=C
As-0 Beca25025-G@=0
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Aseas of the shear diagram:

AtoB: [rax=0oes)-158m

BioE: [m:&)a 5X0)=675kN-m

Ewc: [rax=-6758-m

CtoD: [ra=-1500.m

Bending moments M=0
My=0+15-15kN-m
Mg=15+675-825kN-m

M =825-675=15KN-m

Mpy=15-1
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[image: image9.png]5.73 and 5.74 Knowing that the allowable stress for the steel used is
160 MPa, select the most economical wide-flange beam to support the loading
shown.
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Lightest acceptable wide flange beam: W530%66 4




