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CE222 STRUCTURAL ANALYSIS FINAL EXAMINATION

Question One [Integration Method]

A simply supported beam shown in Figure Q1A is of span 20 m and carries two
concentrated loads 4 KN at 8 m and 10 kN at 12 m from one end.

Calculate;
(a) the deflection under each load, (6 marks)
(b) the maximum deflection. (4 marks)

E =200, 000 N/mm2, | = 10° mm#4
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(c) Determine the equation for the elastic curve for the cantilevered

beam in Figure Q1B. El is constant. (10 marks)
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Question Two [Moment-Area Method]

Using the Moment-Area Method, determine the slopes at B and C for the mild steel beam

shown in Figure Q2, and also the deflection at the load point C. (20 marks)
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Question Three [Slope Deflection Method - Beam]

Use the Slope Deflection Method to determine the moments ot A, B, C and D for the steel
beam shown in Figure Q3 below and plot the shear force and bending moment diagrams
for the beam. Assume El is constant. (20 marks)
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CE222 STRUCTURAL ANALYSIS FINAL EXAMINATION

Question Four [Energy Methods: Virtual Work/Castigliano’s Theorem]
{a) Determine the vertical displacement at joint A for the truss shown in Figure Q4. Each

bar is made of steel and has a cross-sectional ared of 600 mm2.
Take E =200 GPa. Use the Method of Virtual Work. El is constant. (10 marks)

(b) Solve (a) using Castigliano’s theorem. (10 marks)

2m
Figure Q4
Question Five Stiffness Matrix Method — Beam

Determine the reactions at the supports shown in Figure Q5. Assume 1 and 3 are fixed
and 2 is a roller. El is constant.

(20 marks)
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Question Six Moment-Area/ Conjugate Beam Method

(a) Determine the slope and the displacement at the end C of the beam in Figure Qé

using the Moment-Area Method. E = 200 GPq, | = 70x10¢ mm?. (10 marks)
(b) Solve the problem in (a) using the conjugate-beam method. (10 marks)
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Figure Qé
Question Seven Slope Deflection Method - Frame

Using the Slope Deflection Method, determine the reactions at the supports and the
moment at B for the frame shown in Figure Q7, then draw the moment diagram for
each member of the frame. Assume the support at A'is fixed and C is pinned.

El is constant. (20 marks)
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Question Eight [Energy Methods: Virtual Work/Castigliano’s Theorem] -

(a) Determine the slope and displacement at point A for the beam shown in Figure Q8.
Use the principle of virtual work. El is constant. (10 marks)

(b) Solve the problem in (a) using Castigliano's theorem. (10 marks)

L

END OF EXAMINATION! ALL THE BEST!
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CE222 FINAL EXAMINATION INFORMATION SHEET

L
Table for Evaluating f m m’ dx
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INFORMATION SHEET

Member Global Stiffness Matrix
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Beam Analysis Using Stiffness Method
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These equations can also be written in abbreviated form as
q = kd

Structure Stiffness Equation
Q = KD

Q and D are column matrices that represent both the known and
unknown loads and displacements. Partitioning the stiffness matrix into
the known and unknown elements of load and displacement, we have

[Qf] " [KHKL]{B“:]
Q, Ky | Ky LDy

which when expanded yields the two equations
Qe = KD, + Kl
Q, = KD, + KDy
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