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1. (20 points) Please use the slope deflection method (48 /& % i %) to determine the moments at each joint, i.e., Mz, Maa,
Mpgc, Mcp, Mep, Mpc, of the frame shown in Figure 1. £/ is constant for each member. Note that the sloping member AB will
cause the frame to move sideways to the right. Failure to use the specified method to answer will result in 0 points.
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2. (20 points) Please use the virtual work method (i /%) to determine the displacement at point C, shown in Figure 2. The
moment of inertia of the segment BC = 27 = 600 (10¢) mm*, whereas segments 48 and CD have a moment of inertia 7 = 300
(10%) mm*. The modulus of elasticity of the material is E = 200 GPa. Failure to use the specified method to answer will
result in 0 points.

3. (20 points) Please determine the distance X in Figure 3 of a bridge that the moving loads produce the same maximum
moment at the supports, My, as in the center C, Meenrer.

4. (20 points) Please determine the vertical reaction B, at the support B and the vertical force F, from the spring in Figure 4.
Then, draw the moment diagram. Each spring is originally unstretched and has a stiffness k = 12El/L3. EI is constant.
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5. (20 points) For the portal frame, a frame is fixed supported at its base, inflection points (hinges) occur at approximately the
center of each girder and column, and the columns carry equal shear loads. For a building bent deflects in the same way as a
portal frame, we can consider each bent to be composed of a series of portals. Then, as a further assumption, the interior
columns will represent the effect of two portal columns and will therefore carry twice the shear ¥ as the two exterior
columns (Portal methods). Please use this assumption to determine the approximate reactions at the base of columns, i.e., Az,
Ay, My, By, By, M3, of the frame shown in Figure 5.

RERASRE






