DEPARTMENT OF CIVIL ENGINEERING
CE-222 STRUCTURAL MECHANICS |
Endsem 19/4/10

(Each question = 20 marks)

Problem 1
Beams ABC and CDE are hinged together at C and supported as shown in Fig. 1. Assume El is same for

all members.

() Obtain the influence line (i.e., draw its sketch and obtain its equation) for shear at hinge
point C.

(i) A uniform patch load w kN/m of length L 4 M. MOVes across the connected beam structure.

Obtain the magnitude of the maximum shear at C and the corresponding location of the
patch load.
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Fig. 1

Problem 2

Consider the closed rectangular frame ABCD with rigid (i.e., welded) joints at A, B, C, D. The frame rests
on soil which exerts an upward uniform pressure load of 5 kN/m. In addition horizontal loads of 10 kN are
applied at B and C, and a downward vertical load of 20 kN is applied at O which lies at the center of BC,
as shown in Fig. 2. Assume E is same for all members, and | as shown in Fig. 2.

(i) Obtain the axial force, shear force, and bending moment at point O. Clearly indicate their directions
and magnitude in a sketch of section at O.
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Problem 3

The truss ABCD is pin jointed at A, B, C, D. Members AD and BC are not connected to each other. It is
supported by a vertical roller at A, a pinned support at C, and a horizontal roller at D. The applied loads are
120 kN applied downward at A, 60 kN applied rightward at B, and 80 kN applied leftward at D, as shown
in Fig. 3. Assume AE =40000KkN for all members.
Given support settlement/movement: When the truss is loaded, the support at D settles downward by 0.5

cm, and support at A moves rightward by 0.3 cm.

(i) Find the reaction at A and member force in BC (magnitude and direction).
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Problem 4

The continuously supported beam ABCD is supported and loaded as shown in Fig. 4.

() Determine the bending moments at all supports (magnitude and direction).
(i) Determine the reactions at all supports (magnitude and direction).
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Problem 5
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The structure shown in Fig. 5 comprises three members ACD, CE, and AE. Members ACD and CE are
connected by a pin/hinge at C. Members AE and ACD are connected by a pin/hinge at A. Members AE and
CE are connected by a pin/hinge at E. The support at A is a pin and the support at E is a roller. Assume EA
is the axial stiffness and EI is the bending stiffness for all members.

(i) Find the vertical component of deflection of point B using Castigliano’s theorem.
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