American University of Beirut
Civil Engineering Dept. Faculty of Eng. & Arch.
Structures Il — CIVE410 - Homework [3] Spring 2011

Problem [1] (Vers.6: page 377- Prob.9-59, 9-60)

The steel beam with two overhanging ends, shown in the accompanying figure, has a modulus
of elasticity E=29,000ksi and moment of inertia /=245in". Using the method of virtual work,
determine:

[a] the vertical displacement of point C.

[b] the slope at point A of the beam.
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Problem [2]  (Vers 7: page 396- Prob.9-60, 9-61)

The structure shown in the accompanying figure consists of a bar ABC with rectangular cross-
section of 300mm by 100mm attached to a rod DB with a diameter of 20mm (DB acts as a
truss member).

Consider only the effect of bending in ABC (neglect axial deformation), and consider the
effect of axial force only in DB (neglect flexural deformation).

Use £=200GPa and the method of virtual work to determine:
[a] the vertical displacement of point C.

[b] the slope at point A of the beam.
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Problem [3] (Vers6: page 381- Prob.9-97)

For the three hinged frame shown, use the method of virtual work to determine the vertical
displacement of point C due to the given loads. Assume that the members are pin connected
at A, C, and E, and fixed connected at the knee joints B and D. Assume EI is constant.
Consider only the effect of bending (neglect effect of axial deformation).
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Problem [1] (Vers6: page 377- Prob.9-59, 9-60)

The steel beam with two overhanging ends, shown in the accompanying figure, has a modulus
of elasticity £=29,000ksi and moment of inertia /=245in". Using the method of virtual work,

determine:

[a] the vertical displacement of point C.

[b] the slope at point A of the beam.
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Problem [2]  (Vers.7: page 396- Prob.9-60, 9-61)

The structure shown in the accompanying figure consists of a bar ABC with rectangular cross-
section of 300mm by 100mm attached to a rod DB with a diameter of 20mm (DB acts as a
truss member).

Consider only the effect of bending in-ABC (neglect axial deformation), and consider the
effect of axial force only in DB (neglect flexural deformation).

Use E=200GPa and the method of virtual work to determine:
[a] the vertical displacement of point C.

[b] the slope at point A of the beam.
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Problem [3] (Verss: page 381- Prob.9-97)

For the three hinged frame shown, use the method of virtual work to determine the vertical
displacement of point C due to the given loads. Assume that the members are pin connected
at A, C, and E, and fixed connected at the knee joints B and D. Assume EI is constant.
Consider only the effect of bending (neglect effect of axial deformation).
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