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1. A truss structure is shown below. By using the unit-force method {(as known as virtual work
method), prove that the vertical deflection A, at point 2 in Figure 1(a) is equal to the vertical
deflection A, at point 1 in Figure 1(b). (20%)

Figure 1(a) P

Figure 1{b}

2. Consider a cantilever beam AB with a vertical load P and a moment M applied at point B. Using the
conjugate beam method, compute the load P and moment M such that the vertical deflection A,
and slope 'HB at point B satisfy the following conditions A, =—-A{i.e, A, is pointed downward)
and &, =0. Express P and M in terms of A, respectively. Assume the bending rigidity £/ of the

beam is constant. {20%)
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3. A beam ABC with two tie rods is shown below. (1} Using the method of consistent deformation,
compute the tensions in the rods DB and DC. {2) Plot the shear and moment diagrams for the beam.
Assume that the bending rigidity for the beam is £/ = 1 kN-m? and axial rigidity for the both rods is
AE = 1 kN. Neglect the axial deformation of the beam. {30%)
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4. As shown below, a frame with a spring is subjected to a horizontal load 100 kN. Assume E/ for all
members is constant and the spring constant is k = (10/9)E7. The spring is un-stretched without
the load. (1) Using the slope-deflection method, compute the shears and moments at point C and
point D, respectively. (2) Plot the complete moment diagram for the frame. Plot the positive
moment on the compression side of the member. (30%)
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Figure 4




