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| 1. Determine the maximum cable force, if the uniform distributed loading
wy = 70kN/m. (25%)

2. Beam AB is subjected to a uniform load of 200N/m and is supported at B by
post BC. If the coefficients of static friction at B and C are uz = 0.2 and
tic = 0.5, determine the force P needed to pull the post out from under the beam.
Neglect the weight of the members and the thickness of the beam. (25%)
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P 3. The transformation equations for plane strain are
& te&, g — &y

Ex, = 5 + ——z—cosze + %‘lsinZG,

Vxlyl - Ex — gy
2 2

Here axes x;y, are rotated through a counterclockwise angle 6 from xy axes.

sin20 + %—y cos20.

A. Derive the above transformation equations from the deformations of an
clement in plane strain. (10%)

B.  On the surface of a structural component in a space vehicle made of pure
aluminum (E = 70GPa, v=03 3), the strains are monitored by means of
three strain gages arranged as shown in the figure. The measured strains are
€4 = 1200 x 1075, &5 = 200 x 1075, and &, = 200 x 10~5. Determine
the principal strains and principal stresses in the material. (Show the
principal strains and principal stresses on sketches of properly oriented
elements.) (20%)

4. Abar having a circular cross section of 36mm diameter s 2m long and is held
upward. If it has a mass of 6kg/m, determine the largest angle 8 measured from
the vertical, at which it can be supported before it is subjected to a tensile stress
near the grip. (20%)
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