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1. Answer any five (5) questions.
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QUESTION 1

Analyse the following by slope deflection method. Draw the shear force diagram and
the bending moment diagram. El is constant (Fig. 1).

QUESTION 2

Determine the maximum deflection for the encastre beam shown in Fig. 2 as an

expression of El (20 marks)
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QUESTION 3
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Fig. 3

Usc the moment distribution to determine the end moments for the beam shown in
Fig. 3. Determine the support reactions. Draw the shear force diagram and bending
moment diagram. (20 marks)

QUESTION 4

a) Give Euler’s formula for the following cascs:
i) Pin ended column : '
1) Pinned on one end, fixed on the other
111) Fixed ended column
1v) Fixed at the bottom, free at the top (8 marks)
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b) Find the Rankine critical wad for a strut with an [-section as shown in Fig. 4

given:

Fig. 4.

o, = 325MPa, E=205MPa and L= 16m. The strut is built in rapidly at each
end. Flanges and web are 10mm thick. (12 marks)

QUESTION 5

A 4 meter supply supported beam shown in Fig. 5 is carrying a central 1kN point
load. Determine the shear force at the support and draw the shear stress

distribution diagram on the supports. (20 marks)
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QUESTION 6

a) What will be the stress induced in a steel bar when it is heated from 15°C to
60°C, all expansion being prevented. For mild steel:

;= 210GN /m?

s 11 53¢ 108 e °C . (4 marks)
b) A standion is formed by bull welding together four plates of steel to form a

square tube of outside cross-scction 200mm X 200mm. The constant metal

thickness is 10mm. The inside is then filled with concrete.

1) Determine the cross sectional arca of the steel and concrete. If E for

steel is 250GN/m? and this value is twenty times that for goherete.  Find
when the standion carries a load of 368.8kN.

11) The stress in the concrete.
111) The stress in the steel.
1v) The amount the standion shortens over a length of 2m. (12 marks)
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