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1. Draw appropriate deformation shapes of a plane strain element Y T 2 /x]
subjected to gy, €y, Yxy Separately and derive the following 71 ds
strain transformation equation. (20%) dy
Tx1y; =—2(ex —~za:y-)sin6cos€)+yxy (cos2 6—sin? 8) 4]
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i | 2. Determine the locations of the shear centers S of the (a) Z
() ; ih ! ®  |h section and (b) channel section with uniform thickness t?
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3. A cantilever beam AB of length L and height h is subjected to a temperature change varying hnearly
between the top and bottom of the beam. Let the temperature at the top be Ty and at the bottom be T,
(T; >T,) . Before the temperature changes, a small gap A exists between end B and the top of a spring
(stiffness k). If the deflection of end B is greater than A, compute the force in the spring. (20%)
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pressure p = 2.4 MPa and an axial compressive force F = 471 kN. Two strain gages are mounted on the
surface of the tank as shown. Assume that the recorded strains are €4 =355x10" and ep =30x1075,
Calculate (i) the modulus of elasticity E and the Poisson’s ratio v of the tank, (ii) the absolute maximum
shear stress Ty, in the tank. (20%)
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5. A circular tube and a Square tube are constructed of the
same material and subjected to the same torque T. Both
lubes have the same length L, same wall thickness t, and
Same cross-sectional area. (i) What are the ratios of their
shear stresses 1;/1, and angle of twist $1/92 ? (i)
Which tube is more efficient than the other? Why? (20%)




