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Problem 1 (20 Points)
For the truss shown below:
a.) Determine the support reactions at A and F.

b.) Determine the member force in members CA, CD, AD and AB by method of joint only.

c.) Determine the member force in members DI, DE, and BE by method of section only.

d.) Determine the member force in member EG by method of section only.

2 kN




Problem 2 (15 Points)
From the following figure, compute the support reactions at A and D. (B and C are hinges.)
Draw the shear and moment curves for each member of the frame. Sketch the deflected

shape.
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Problem 3 (20 Points)
a) Compute the horizontal displacement of joint B by the moment-area method. EI is
constant. The moment diagram produced by the 12-kip load is given in units of kip-ft.

A and E are fixed supports.

b) Sketch the deflected shape. What would be the horizontal displacement of joint D?
Hint: you don’t need to calculate the horizontal displacement of joint D. It can be

obtained automatically by sketching the deflected shape.
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Problem 4 (25 Points)

The suspension bridge in the figure below is constructed using the two stiffening trusses that
are pin connected at their ends C and supported by a pin at 4 and a rocker at B.

a.) Determine the minimum and maximum tension in the cable /H.
b.) Determine support reactions at A and B.
c.) Determine member force in member DJ and EG.

The cable has a parabolic shape and the bridge is subjected to the two point loads of 30 kN
and 50 kN as shown in the figure.




Problem 5 (30 Points)

From the beam below, use the virtual work method to determine:

(a) If P =40 kN is applied at the mid-span C, what would be the displacement at point C.
Due to shear and bending moment.

(b) If the temperature at the top surface of the beam is 35 °C , the temperature at the bottom
surface is 55 °C and the room temperature is 20 °C.

What would be the vertical deflection of the beam at its midpoint C and the horizontal
displacement of the beam at support B?

(c) If (a) and (b) are both accounted, what would be the vertical displacement of the beam at
its midpoint C.

Take o= 12(107%)/ °C. E =200 GPa, G = 80 GPa, ] = 200(10%) mm*and 4 = 35
(10*)mm?. The cross-section area is rectangular (K = 1.2).

260 mm




Problem 6 (20 Points)

By using the Castigliano’s theorem, determine the horizontal displacement of point C on the
frame.
Take E =200 GPa, 7 = 200(10%) mm?*

3 kN/m




