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1. Beam AB of a length L has a fixed-support at A and a roller support at B (see Figure 1). Support B is also
restrained by a linear rotational spring with stiffness kp =2EIl/L, which provides a resisting moment
My due to rotation at B. If the beam is subjected to a support settlement A at support B, use the 4th-
order differential equation of the deflection curve EIV™ = —q(x) and the successive integration
method to compute the equation of the deflection curve v(x) . (b) Compute the reaction moments M,
and My atsupports Aand B. (sbAR 48 F 45 & F 3% 5 B F it 4-)(25%)
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Figure 1

2. Acantilever beam with a rectangular cross-section is loaded by a horizontal force O and a vertical force P
thatact at the mid-height of the beam (see Figure 2). Two strain gages are placed at point C, which is also
located at the mid-height of the beam. Gage A measures the strain in the horizontal direction, and gage B
measured the strain at an angle 60° to the horizontal. Determine the forces Q and P, if the measured
strains are £, =145x10"and g, =-165x10"F. Assume the material has E = 200 GPa, and v=1/3,
and the cross-section of the beam is 20 mm wide and 175 mm deep. (25%)
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3. Asimply supported composite beam of 3 m long carries a concentrated load P (see Figure 3), which acts
at the center of the span. The beam is constructed of a wood member, 100 mm wide by 150 mm deep,
and is reinforced on its lower side by a steel plate of 8 mm thick and 100 mm wide. (a) Locate the neutral
axis h measured from the top surface of the beam. (b) Compute the maximum zllowable load P, ., if
the allowable stresses for the wood and steel are G =5.1MPaand o, =100 MPa, respectively. (25%)
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Figure 3

4. Asshown in Figure 4(a), an ideal column with both ends fixed against rotation is subjected to an axial load
P . (a) Establish the 2"-order differential equation of the deflection curve for this column. (b) Find the
solutions for the critical load P, and the buckled shape (see Figure 4(b)) of the column by solving the
established 2"-order differential equation of the deflection curve. Assume El of the column cross-section
is a constant and the column length is L. (25%)
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