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PART A

Q1 The steel (£ =200GPa, v=0.32) vertical post is loaded to the forces as shown in Figure Q1.
If the strain gauges a and b are firmly attached at point A give readings of & = 300p and & =

175p. Determine the magnitudes of P; assuming that P; = P,. There is no transverse force
occurs at point 4. Solve the following problems:

(a) Sketch the free body diagram at point 4,

(5 marks)
(b)  Find the moment of inertia of the cross section,

(5 marks)
©) Find the normal strains at point A, and

(8 marks)
(d)  Find force P;.

(2 marks)

Q2 (a)  Explain the importance of buckling of columns analysis in a building structure.
(4 marks)
(b)  Steel bar AB in Figure Q2 is pin connected at its ends for buckling in y-y axis. Given
w = 4kN/m, E;, = 210 GPa and oy, = 380 MPa:
i) Construct the Free-Body Diagram (FBD) of the given frame ABC,

(4 marks)
ii)  Determine the maximum load P can be supported by the frame,

(8 marks)
iii)  Determine the factor of safety with respect to buckling about the y-y axis.

(4 marks)

2 CONFIDENTIAL



TERBUKA

CONFIDENTIAL - BDA20903

Q3 (a) Define the main difference between thick and thin cylinders and give an example for
each type of cylinder
(4 marks)

(b)  Derive the expression of longitudinal stress, o, for a closed thick cylinder which has

inner radius, Ry and outer radius, Rz and subjected to internal pressure only.

(6 marks)

(c) Figure Q3 shows a cross section of composite cylinder that is made by shrinking a

tube of 330 mm internal diameter and 50 mm thick over another tube of 330 mm
external diameter and 50 mm thick. The radial pressure at the common surface, after
shrinking is 180 MPa. Suppose the compound cylinder is subjected to an internal fluid
pressure of 1200 MPa, determine;
i) the hoop stresses at inner radius and outer radius of inner cylinder,

(5 marks)
i) the hoop stresses at inner radius and outer radius of outer cylinder.

(5 marks)

Q4 (2 Compare the differences between brittle and ductile materials. Give an example for
each material with their corresponding mathematical expressions.
(8 marks)
(b) A horizontal shaft of 75 mm in diameter and 350 mm in length projects from a bearing
as shown in Figure Q4. The vertical load of 10 kN, horizontal compression load of 12
kN and torque, 7 Nm are applied at the free end of the shaft. If the safe stress for the
material is 145 MPa and assuming the Poisson’s ratio is 0.3. Determine the torque, T
to which the shaft may be subjected using the following theories:
i) The Tresca Theory, and
i) The Von Mises Theory
(12 marks)
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Q5 Anoverhanging beam is roller-supported at point B and pin-supported at point D is loaded as
shown in Figure Q5. Using an Integration Method and assume that E/ is constant, determine:

(a) the reactions at points B and D,

(7 marks)
(b) the equation of the elastic curve, and
(10 marks)
(c)  the deflection at point C.
(3 marks)

Q6 (a) Derive the expression of Castigliano’s 2™ theorem for linear displacement and slope
(6 marks)
(b)  The bolt in Figure Q6 has a diameter of 10 mm and the link AB has a rectangular
cross section that is 12 mm wide by 7 mm thick. The bolt is tightened so that it has a
tension of 500N. Both members are made of steel with elastic modulus of 200 GPa.
By neglecting the hole in the link and with the help of free body diagram, determine
the strain energy.
i) In the bolt due to axial force.
i) In the link due to bending
(14 marks)

- END OF QUESTION -
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Formula:
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