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Problem 1: 25 points

A steel shaft of diameter d=50 mm is loaded by a distributed twisting moment q, = 200 N.m/m

uniform along its length L =1.25m as shown in the figure below. The shear modulus of steel
G =80 GPa. Determine:

1- The torque and angle of twist distribution along the shaft
2- The angle of twist at the middle point of the shaft

* ie Y9 b D i}C’\:S'YCxW\‘

Qg

T 225 fo= 2ov T -7

~ oA p S A ‘t_n___,,m(_,, 8 A
(l:__g;:gj L; ? (.s Sr T d}

\Tl‘x‘)‘: ~2we R+ Se /ﬂm
dg = Ty dy R A D S B =
e / G\J-oh’ijf-&zs) Xt
) — :
) ° @) = Hegt e Nim=
G ix) cj__j (= Zewox +259) |y
G—mj ‘

dw) = ,.._L_. [~icm)(2?¢ 25’.;,)(1 + C

490879 2







Problem 2: 25 points

A box beam is built up of plate material riveted together as shown by the cross section below.
The beam is loaded by a constant distributed load over a segment AB and a concentrated load at
its right end. Estimate a suitable rivet diameter if the rivets are to be pitched at about 100 mm
intervals. The shear stress is not to exceed 50 MPa in each rivet.
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Problem 3: 25 points

The wooden T-beam shown in the figure below is made from 200x30 mm boards. Determine
the following:

1) The maximum tensile and the compressive stresses in the beam

2) If the allowable shear stress of the board is 0.80 MPa, will the beam support the loading
safely?

3) If each nail can support 1.5 KN in shear, what is the minimum number of nails that can
be used?
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Problem 4: 25 points

The cantilever tube shown in the figure below is made of 2014 aluminum alloy that has an outer
diameter of 30 mm, inner diameter of 25 mm, and yield strength of 276 MPa. The bending force
F=1.75 kN, the axial tension P= 9.0 kN and the torsion T=72 N.m are applied as shown.

determine:

1- The normal and shear stresses at point A.
2- The normal and shear stresses at point B.
3- Knowing that the equivalent stress for this combined loading is expressed by :

o, =+/0; +37,, . Which location is more critical A or B?
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