American University of Beirut

Civil Engineering Dept. , ' Faculty of Eng. & Arch.
Structures Il — CIVE410 - Homework [4] Spring 2011
Problem [1]

For the truss shown in the accompanying figure, assume the members have a constant EA and
that all members are pin connected at their ends. Use E4=120,000 kN.

[2] Determine the force in each member of the truss. Use the reaction at B and the force in
member BD as redundants.

[b] Determine the horizontal displacement of point D.

Problem [2]

The beam ABC shown in the accompanying figure has a fixed support at A and roller
supports at B and C. Assume E= 200 GPa and 1=90(10°) mm”.

[a] Using the Flexibility Method (Virtual Work Concept) for analysis of indef(gr_[nihate
structure draw the Bending Moment Diagram of the beam. Use Yp and Y¢ as
redundants.

[b] Determine the slope at B.

[c] If support B has seitled 1.5 cm vertically downwards, determine the supports reactions
due to the given loads in addition to the vertical settlement at B.
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Problem 3]

The frame ABDF shown in the accompanying figure is fixed at A and pinned at F. Using
the Flexibility Method (Viriual Work Concept) for analysis of indeterminate structure and
using reactions at F as redundant determine the bending moment diagram of the frame.

Neglect axial and shear deformation. Use EI= 2.133x10° kKN.m>.
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Problem [4]

The queen-post trussed beam is used to support a uniform load of 4 k/fi. Determine the force
developed in each of the five struts. Neglect the thickness of the beam and assume the truss
members are pin comnected to the beam. Also, neglect the effect of axial and shear
deformation in the beam ABDF. The cross-sectional area of each strut is 3 in” and for the
beam I =600 in". Use E= 29,000 ksi.
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