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1. The normal stress on the rectangular cross-section varies linearly for the position (y, z) in the cross-
section. Thatis, o, hasthe form o, = a + by + cz. The values of o, atcomers A4 (1,-4,2),B (1, 4, 2),
and C (1, 4, -2) are 0,4 = 12 MPa, 0,5 = 8 MPa, and g, = 12 MPa, respectively. Determine the

bending moment M,,. (25%)

2. The prismatic axial rod AC of 3-m long is made of linearl'y EPP (elastic-perfectly-plastic) material with
gy = 250 MPa and E = 200 GPa. The bar has a constant cross-sectional area of A = 500 mm?2. There
isa 1 mm gap between the right end, C, and the adjacent rigid wall. One contracted point load P is
horizontally acting along the longitudinal direction of the bar at B, 2 m from the left fixed end, 4. Sketch
an axial load P versus axial displacement § diagram and mark three sets of values (&, P) at the gap-

ciosing, yielding, and plastic case, respectively. (25%)

3. Ifthe EPP model is applied for the plastic design of the beam, determine the ratio of shape factor (f./f;)
between a beam with circular section, f; and square section, f;, respectively. The height of the square

section is as same as the circular section. (25%)

4. A mass m 1s dropped from height 4, impacting one uniform cantilever beam 4C at point B, at a distance
BL from the cantilevered end, 4. Determine an expression that relates the maximum tip deflection.

8¢,max> t0 the drop height 4 and location and to other parameters: m, E, I, B,and L. (25%)




