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1. A 50-mm-diameter solid shaft is made of elastic, perfectly plastic material and is subjected to a torque 7'=
4.0 kN m. Determine the angle of twist (¢) of this 4-m-long shaft if the yielding shear stress (z,,) is 124
MPa and the yielding shear strain (y,,) is 0.0016 rad. (25%)

2. On the basis of the bending moment and shear strength of the beams, which one of the two glulam beams
(a or b) would you choose? How much stronger (in shear) is it than its competitor? The allowable bending

stress ¢ and transverse shear stress 7 are the same for both beam a and beam b. There is no slip at glue
joints. (25%)
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3. Determine the absolute maximum and minimum shear stress for the given stress states. (25%)

16 ksi

4. Derive the buckling equation for this non-sideway column with a rotational spring attached at support B.
The coefficient of the rotational stiffness is fg. (25%)
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