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Objectives: Mechanics of Materialsinvestigates the stressing and the deformations of structures subjected to

applied loads, starting by the simplest structural members, namely, bars in tension or compression.
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In order to treat such problems, the kinematic relations and a constitutive law are needed to complement the equilibrium conditions which
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Problem 1. For the shown truss the two members are made of steel with E = 2 X 10°MPa, find: D

1. Theinternal forces in members AB & AC. Av

2. The required cross-section area Ay, of member AB if the allowable
stress is less than 0;; = 125 MPa and the vertical displacement of

joint A does not exceed 0.1% of the length of the member AC.

https://manara.edu.sy/ Mechanics of Materials 1 -2025-2026 - S1 12/10/2025



Problem 2. An aluminum truss is shown in the figure. Joint B is
forced to move downward by v = 2.0 mm; and to the right by
u = 1 mm. Length L = 1 m and the cross-sectional area of each
baris A = 8 x 10™* m2. The modulus is E = 70 GPa. Determine
(@) The elongation A in each member.

(b) The force N in each member.

(c) The components, F, & Fy , of the applied force that causes

the displacement, and its magnitude F.
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Problem 3. An aluminum truss is shown in the figure. Joint Bis loaded by

the shown force £ Length £ =1.00 m and the cross-sectional area of each
bar is A=0.0008 m?. The modulus is £= 70 GPa. Determine
(a) The displacements of joint B.

(b) The axial stress in each bar.
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of BD is 1 m. The cross-sectional areas are: A,,=360 mm?, A, =400 mm?,

and A, =450 mm?. The modulus of aluminum is £=70 GPa. Determine
1) The axial stress in members AD, BD, and CD.

2) The horizontal and vertical displacements of joint D, u, and v.
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