1. A prismatic bar CD of length L and cross-sectional area A is held between immovable
supports (Fig. 1). If the temperature of the bar is raised uniformly by an amount A T, what

thermal stress 0 1 is developed in the bar? (Assume that the bar is made of linearly elastic
material. E and o are the modulus of elasticity and coefficient of thermal expansion of the
bar, respectively.)  (25%)

2. A steel strut S serving as a brace for a boat hoist transmits a compressive force P = 54 kN to
the deck of a pier (Fig. 2a). The strut has a hollow square cross section with wall thickness t =
12 mm (Fig. 2b), and the angle 0 between the strut and the horizontal is 45°. A pin through the
strut transmits the compressive force from the strut to two gussets G that are welded to the
base plate B. Four anchor bolts fasten the base plate to the deck. The diameter of the pin is di,
= 18 mm, the thickness of the gussets is tg = 15 mm, the thickness of the base plate is tg = 8
mm, and the diameter of the anchor bolts is dpo; = 12 mm.

Determine the following stresses (units: MPa): (a) the bearing stress between the strut and the
pin, (b) the shear stress in the pin, (c) the bearing stress between the pin and the gussets, (d)
the bearing stress between the anchor bolts and the base plate, and (e) the shear stress in the
anchor bolts. (Disregard any friction between the base plate and the deck.)  (25%)

3. A cantilever beam AB of length L supporting a uniform load of constant intensity q is shown
in Fig. 3. Draw the shear-force and bending-moment diagrams for this beam.  (25%)

4. At a point on the surface of a pressurized cylinder, the material is subjected to biaxial stresses
ox= 90 MPa ando, = 20 MPa, as shown on the stress element of Fig. 4. Using Mohr’s circle,
determine the stresses acting on an element inclined at an angle 6= 30°. (Consider only the
in-plane stresses, and show the results on a sketch of a properly oriented element.)  (25%)
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