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1. Abeam of T-section is supported and loaded as shown in the figure. The cross section has
width b = 65 mm, height h = 75 mm, and thickness t = 13 mm. (a) Draw the shear and
bending-moment diagrams. (10 %) (b) Determine the maximum tensile and compressive

stresses in the beam. (15 %)
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2. Lateral bracing for an elevated pedestrian walkway is shown is the figure (left). The
thickness of the clevis plate ¢. = 16 mm and the thickness of the gusset plate 7, = 20 mm
[see figure (right)]. The maximum force in the diagonal bracing is expected to be =190
kN. If the allowable shear stress in the pin is 90 MPa and the allowable bearing stress
between the pin and both the clevis and gusset plates is 150 MPa. What is the minimum
required diameter dp,;, of the pin ? (25 %°)

3. An aluminum pole for a street light weights 4600 N and supports an arm that weights 660
N (see figure). The center of gravity of the arm is 1.2 m from the axis of the pole. A wind
force of 300 N also acts in the (- y) direction at 9 m above the base. The outside diameter
of the pole (at its base) is 225 m, and its thickness is 18 mm. Determine the maximum
tensile and compressive stresses ¢ ;and o ., respectively, in the pole (at its base) due to
the weights and the wind force. (25 %)
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4. A steel beam ABC is simply supported at A and held by a high-strength steel wire at B
(see figure). A load P =1 kN acts at the free end C. The wire has axial rigidity £E4 =
1335 kN, and the beam has flexural rigidity EI = 86 kN-m? What is the deflection ¢ of
point C due to the load P ? (25 %")
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