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Question 1

Figure Q1 below shows a simply supported beam ABCDE, which is supported at B
and D, with overhanging portions, AB and DE. The beam carries a partial UDL of 30
kN/m between D and E, a vertical point load of 15 kN at A and a vertical point load of
40 kN at C, as shown in Figure Q1.

For the beam:

a. Determine the value and direction of the support reactions at B and D.
(5 marks)

b. Draw the Shear Force diagram. Show the values of shear force at A, B, C, D,
and E along the beam and indicate the points along the beam where high
values of bending moment will occur.

(8 marks)

c. Draw the Bending Moment diagram, indicating the values of bending moment
at significant points along the beam.
(10 marks)
d. State the value of the maximum bending moment and its position along the
beam.
(2 marks)

Total 25 marks
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FIGURE Q1
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Question 2

Figure Q2 shows a pin jointed truss, with a pin support at A and a roller support at F.
The truss is subjected to three vertical loads: 30 kN at joint C, 20 kN at joint D and 40
kN at joint G.

a. Use the formula (m + r — 2] = 0) to demonstrate that the truss is statically
determinate.
(2 marks)

b. Determine the values of the three support reactions at supports A and F.
(6 marks)
c. Using the Method of Joints, determine the value and type of force in each
element of the truss and summarise your answer on a diagram of the truss

layout.
(17 marks)

Total 25 marks
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Question 3
Figure Q3 shows a three pin frame, pinned to supports at A and E, with a third pin at

C. There is a horizontal point load of 40 kN at position B, and a horizontal point load
of 30 kN at position D as shown in Figure Q3.

a) Calculate the value of the support reactions at A and E. (5 marks)
b) Draw the axial force diagram (AFD) (5 marks)
C) Draw the shear force diagram (SFD) (7 marks)
d) Draw the bending moment diagram (BMD) (8 marks)

For b), ¢) and d), show all important values on the diagrams and produce
accompanying calculations to show how these values have been derived.

Total 25 marks
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Question 4

Figure Q4 shows a cross-section of an asymmetrical steel beam with a cantilever
span of 8 m. The allowable bending stress either in tension or compression is 200
N/mm?.

a) Determine the position of the horizontal neutral axis of the beam.
(6 marks)

b) What is the value of the second moment of area | about the horizontal neutral
axis of the beam section?
(12 marks)

b) What is the maximum force A that can be applied vertically downward to the
cantilever beam without exceeding the allowable bending stress in the beam?

(4 marks)
c) What is the maximum uniformly distributed load (UDL) that can be applied

vertically upward to the cantilever beam without exceeding the allowable
bending stress in the beam (ignore the point load A)?

(3 marks)
Total 25 marks
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Figure Q4
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