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Simple Bending Equation:


Second Moment of Area of common shape:
a. Rectangular cross-section:
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b. Circular cross-section:
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Slope and Deflection of Beams:




1. QUESTION ONE (30 marks)

An I-section girder, 250 mm wide by 320 mm deep, with flange and web thickness of 25 mm is used as a simply supported beam over a span of 7 m. The girder, that has a modulus of Elasticity of 21 MN/cm2, carries a distributed load of 5 kN/m and a concentrated load of 20 kN at mid-span. Determine:
i. The radius to which the upper surface of the beam is bent.
ii. The maximum stress set-up.





2. QUESTION TWO (35 marks)

Consider the beam loaded as shown in Fig. 1.
i. Draw the Shear Force and Bending Moment Diagrams. Values of shear force and bending moment at points A, B, C, D, E, F and G should be provided.
ii. Determine the position and magnitude of the maximum Bending Moment.
iii. Determine the position of any point of contraflexure.
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Fig. 1: Beam’s applied loads and supports











3. QUESTION THREE (35 marks)

The beam shown in Fig. 2 is 13 m long with an E value of 250 GN/m2 and second moment of area value of . 
i. Draw the Shear Force and Bending Moment Diagrams.
ii. Determine slope and defection in the middle of the beam.
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Fig. 2: Beam’s applied loads and supports
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