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Q1 (a)

DAC 12503

Draw and label the stress-strain relationship diagram.

[2 marks]

(b) Based on your understanding in Q1(a) briefly describe the following terms:
elastic limit. plastic limit, yield stress. and strain hardening.

[8 marks]

(c)  Three types of bars named cooper. bronze, and aluminium are connected as
shown in Figure Q1(c). Determine the following;

~—|— 500N | «¢——1500N — P 2000 N
Bronze P
Acsomnt Ao
E = 130GPa E=70GPa E =68 GPa
Figure QI(c)
(i) The force needed in each bar for equilibrium. Your answer must
include the FBD sketch for each cross-section.
[6 marks]
(ii) The normal stress for each bar.
[6 marks]
(iii)  The total deflection of these bars.
[3 marks]
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Q2 A simply supported beam that has a length of 6 m is shown in Figure Q2. If it is
loaded with a triangular distributed load of 45kN/m from A to B.

(i)

(iii)

(iv)

45 KN'm
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Figure Q2
Determine the support reactions.

[5 marks]

Generate the shear force diagram based on a detailed calculation.
[7.5 marks]

Generate the bending moment diagram based on a detailed
calculation.
[7.5 marks]

Based on your answer in Q2(ii) and Q2(iii), identify the inflection

point.
[5 marks]
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Q3 (a) Figure Q3(a) shows a simply supported beam with cross-section of
30cm x 50cm loaded with a uniform distributed load of 30kN/m. The reaction
support at both A and B is 90kN (1).

30 kN/m

6m

Figure Q3(a)

(i) Calculate the maximum moment of the beam.

[2 marks]
(ii)  Calculate the moment of inertia of the beam.
[4 marks]
(iii)  Calculate the maximum bending stress in the beam.
[4 marks]
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(b) A simply supported beam AB has the cross-sectional area shown in
Figure Q3(b). A distributed load of 40 kN/m is acting on the beam. If it is
subjected to a shear of, V = 80 kN,
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Figure Q3(b)

6m

i Calculate the heights of y, and yp.
[4 marks]

ii. Determine the second moment of inertia, I for the composite T shape.

[3 marks]
iii. Determine the shear stress magnitude over the cross section
at B (flange) and C (web).

[6 marks]

iv. Draw the shear stress distribution profile across the beam section.
[2 marks]
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Q4  The state of stresses on a plane is given as ox = 15MPa, oy = 3MPa and tx, = 4MPa.
By using Mohr’s circle method,

(i) Sketch the state of stress of the element.
{4 marks]

(i) Calculate the value the of center and radius of the circle.
[4 marks]

(iii)  Determine the stresses when it is oriented 40° counterclockwise.
[9 marks]

(iv)  Calculate the normal and shear principal stresses of the plane element.

[6 marks]
v) Sketch the transformation stresses on the element.
[2 marks]
-END OF QUESTIONS-
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