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Instructions to Candidates
You should have the following for this examination
-Answer Booklet, examination pass and student ID
This paper consists of FIVE questions. Attempt any THREE questions.
Do not write on the question paper.

Question ONE

An |- section girder, 250 mm wide by 300 mm deep, with flange and web thickness 20 mm is used as a simply
supported beam over a span of 7 m. The girder carries a distributed load of 5kN/m and a concentrated load of
20 KN at mid span.

Determine:-
(a) The second moment of area of the cross-section of the girder. ( 5marks)
(b)  The maximum stress set up. (15 marks)
Question TWO

At a certain section a beam has the cross-section shown in Fig.Q2. The beam is simply supported at its end and
carries a central concentrated load of 400 KN together with a load of 250 KN/m uniformly distributed across the
complete span of 4m. Draw the shear stress distribution diagram for a section 1 m from the left-hand support
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Question THREE

A simply supported beam is loaded as shown in Fig. Q3. AB length is 6 m with a point load of 30KN applied at
a distance 4 m from A.

Determine:-
(a) The equations of the elastic curve between each change of load point. (10 marks)
(b) The maximum deflection of the beam. (20 marks)

Question FOUR

A fletched composite beam consists of two timber sections each 150 mm wide by 400 mm deep and a steel plate
30 mm thick by 400 mm deep as shown in Fig. Q4. Using the method of equivalent sections;

(a) Determine the moment of resistance of the composite beam if the maximum stress in the timber is
limited to 7.5 MN/m? (10 marks)

(b) Find the maximum intensity of a uniformly distributed load which the beam can carry over a simply
supported span of 5m.

Take Esteel = 200 GPa2 and Etimber = 10GPa (10 marks)
Question FIVE

(a) From the figure shown Fig. Q5, show that for a body subjected to direct stresses in two mutually
perpendicular directions accompanied by a simple shear stress is given by:-
Ox+0y _ Ox~0y

0 =—————0C0s 20 — 1,,,8in20  and 7=

Ox—0y

sin 260-ty,, cos 26

(b) Using (a) above, show that

+ _ 2
01,2 :axzay t \/[(—zeay) +T9%y]
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