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QUESTION 1
a) 1) Why is it important to determine deflection of loaded beams in
structural engineering. (3 marks)
ii) State any two (2) methods of structural analysis that are used
to find deflection at any point for statically indeterminate
beams. (2 marks)

iiiy ~ What three (3) pieces of advice would you give to an engineer if
a reinforced concrete beam fails in deflection during analysis
and design? (3 marks)
b) For the beam shown in Fig Q1b determine.

1) The support reactions and fixing moments (14 marks)

ii) The deflection under the SOkN load using any of the methods
you specified in (1aii) above.

Use EI = 14MNm? (3 marks)
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QUESTION 2

Analyse the continuous beam shown in Fig Q2 by moment distribution
method. Draw the bending moment diagram and the shear force diagram.

The beam is prismatic. (25 marks)
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QUESTION 3
a) 1) Define shear centre of a section. (2 marks)
i) For the I-beam shown in Fig Qaii determine the maximum and
the average shear stress if a shear force of 100kN is applied.

(13 marks)

{00 ,
gDy
b i ] M\ (Xmm O Gk
I A In ey,

| So

b) i) State any three (3) software applications that can be used for
structural analysis. (3 marks)
i) What are the advantages of using computer applications in
structural analysis? (5 marks)

i) List any two (2) draw backs of using computer software in
structural analysis. (2 marks)
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QUESTION 4

a) Define the following terms:
i) Stress (2 marks)
ii) Strain (2 marks)
iii) Modulus of elasticity (2 marks)

b) A 10m section of steel [E = 200GPa and « = 11,9 x 10-6/°C] rail has
a cross sectional area of 7500mm?2. Both ends of the rail are tight
against adjacent rails that, for this problem, can be assumed rigid.
The rail is supported against lateral movement. For an increase in
temperature of 50°C, determine

i) The normal stress in the rail (6 marks)
i) The internal force on a Cross section of the rail (4 marks)
c) i) State four (4) major types of end conditions which are
considered un Euler’s column theory. (4 marks)
ii) What are the assumptions in Euler’s column theory? .
(5 marks)
QUESTION 5

Analyse the rigid frame shown in Fig Q5. Assume EI to be constant for all
the members. Draw the bending moment diagram.
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