University of Baghdad Second Year Class

College of Engineering Date: 8/6/2013

Civil Engineering Dept. Time allowed: 3 hrs.
Instructors:

Strength of Materials

Dr. Ala'a H. Alwan & Dr. Ali H. Al-Ahmed Final Examination

Note: Answer FIVE questions only

0.1 (20 Marks)

Two rigid beams ABC & CD are connected together by an internal roller at (C) and

supported by a composite flexible cable (steel & aluminum) at (B) as shown in the figure
below. If E; = 200 GPa and E, =70 GPa, determine: '

L. The stresses developed in steel & aluminum.
2. The vertical deflection at C.
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Sec. a-a

0.2 (20 Marks)

(13 Marks) A. For the figure shown. If E = 200000 MPa & v — 0.25, determine:
1. The angle of twist at the free end.
2. The maximum shearing stress.
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(7Marks) B. Derive the torsion formula Jor a solid circular shaft.

0.3 (20 Marks)

The beam shown in the figure below is supporting three concentrated forces each of
(P) at A, C & D. If the allowable stresses in beam material are 80 MPa and 6 MPa for
bending and shear respectively, calculate the safe force (P) that can be applied.
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0.4 (20 Marks) 50"

The section shown in the figure is subjected to a shear - — 1 10
force (V= 6.408""). Each bolt can resist a shear force | T 5
of 2 *". Determine: : H =+
1. The spacing of each bolt. 10"
2. The shear center of the section. | o 60 ™
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0.5 (20 Marks)

For the sign board shown in the figure,
find the state of stress at element A and
element B.
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52 (20 Marks)
For the figure shown, by using the moment area method, find the value of height (h) that

make zero deflection at point (d).
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