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1.(25%) A steel bolt of length L=12in.passes through a copper sleeve of the same length,
as shown in Fig.1, and the nut is turned up just snug at temperature T = 70°F.
Subsequently the nut is tightened up n = 1/2 turn and the entire assembly is raised to a
temperature T=140°F. What stresses will exist in the bolt and the sleeve ? The
cross-sectional area of the steel bolt is Ag =1/2 sq in., its modulus of elasticity Eg
=30(10)° psi, the coefficient of thermal expansion is og = 6.5(10)® in./in./ F® and the
thread pitch p = 1/8 in.. For the copper sleeve, Ac = 3/4 sq in., E¢ =1 6(10)6 psi, and ac

=9.3(10Y"® in./in/ F° .
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Fig.1

2.(25%) A solid circular bar ABCD with fixed supports is acted upon by torques T and
2To at the locations shown in the Fig.2. Find : (a) the reactions at ends A and D. (b)
the maximum angle of twist of the bar.

Fig.2

3.(25%) A simple supported composite beam 3 meter long carries a uniformly distributed
load of intensity q = 6.0 kN/m (see Fig.3). The beam is constructed of a wood
member, 100 mm wide by 150 mm deep, reinforced on its lower side by a steel plate 8
mm thick and 100 mm wide. Find the maximum bending stresses in the wood and

steel, if the moduli of elasticity are Ew =10 GPa for the wood and Es =200 GPa for
the steel.

Fig.3

4.(25%) A plane stress element is subjected to stress ox = 6500 psi and txy = -2800 psi
('see Fig.4). It is known that one of the principal stresses equals 7300 psi in tension.
(a) Determine the stress oy . (b) Determine the other principal stress and the
orientation of the principal planes; then show the principal stresses on a sketch of a
properly oriented element.
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