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1. (15%) Fig. 1 shows a steel pipe of length L, = 800mm, outside diameter d; = 200mm, and
inside diameter d; = 150mm is compressed by an axial force P = 600kN. The material has
modulus of elasticity E = 210 GPa and Poisson's ratio v = 0.3. Determine the following
quantities for the pipe:

(1) (5%) the deformation &
(2) (5%) the lateral strain &'
(3) (5%) the increase in the wall thickness At

Fig. 1

2. (15%) Arigid beam ABCD is supported by bar (I) and (IT) as shown in the Fig. 2. Assume that
there is no strain in the vertical bars before load P is applied. After load P is applied, the normal
strain in rod (I) is -6 X 1074,

(1) (5%) Determine the deformation &; of rod O
(2) (5%) Determine the deformation &y; of rod am
(3) (5%) Determine the normal strain in rod In

400 mm
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Fig. 2
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3. (20%) The beam has the rectangular cross section shown in Fig. 3. If the linear distributed load
w = 1 kN/m, determine
(1) (10%) the reaction forces N4 and Np
(2) (5%) the moment of inertia I,
(3) (5%) the maximum bending stress in the beam.
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Cross Section of Beam

Fig. 3

4. (20%) The 50-mm-diameter A992 steel shaft (circular cross section) is subjected to the torques
shown in Fig. 4. The shear modulus ¢ = 75 GPa, find
(1) (10%) the torques Tap and Trc in this shaft.
(2) (5%) the polar moment of inertia J of this shaft.
(3) (5%) the angle of twist of the end A.

200 N'm 800 N-m

600 mm 600 mm

Fig. 4
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5. (30%) The state of plane stress is shown in Fig. 5, determine
(1) (15%) the principal stresses and the associated orientation angle.
(2) (15%) the maximum in-plane shear stress, average normal stress, and the associated
orientation angle.

Notice the orientation angle is positive as the angle is Counterclockwise, negative as the angle
is Clockwise
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Fig. 5




