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Q1. Figure Q1 demonstrates a structure AB connected with cable BC. The 4 mm
diameter cable of BC is made of steel with Young’s Modulus of 200 GPa.
(Knowing that the cable maximum stress and elongation must not exceed

190 MPa and 6 mm respectively).
a) Determine the maximum load P that can be applied. (12 marks)

b) If the load P is applied at the centre of structure AB, and the other
parameters are remained constant, determine what would be the value of

the new P.
(8 marks)

Q2. A 15 m over-hanging beam support loads and a couple moment as shown in

Figure Q2.

a) Determine the reaction forces at A and D. (4 marks)
b) Write all equations for each section of the beam. (6 marks)
c) Draw the shear and bending moment diagrams. (6 marks)
d) Determine the points of contra-flexure. (4 marks)

Q3. The low strength concrete floor slab is integrated with a wide-flange A-36 steel
beam using shear studs to form a composite beam as shown in Figure Q3. If the

allowable bending stresses for concrete and steel are 10 MPa and 165 MPa

respectively, determine

a) the neutral axis of the structure (6 marks)
b) the moment of inertia, and (5 marks)
c) the maximum allowable internal moment M that can be

applied to the beam (9 marks)
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Q4. a) State FOUR (4) assumptions to determine the relationship of the

shearing stress in circular shaft subjected to torsions.
(4 marks)

b) Two solid steel shafts are connected by gears as shown in Figure Q4.
Knowing that the shear modulus, G of the shaft is 77 GPa and the radius
of gears B and C are 20 mm and 60 mm respectively. When a torque
Ta =75 Nm is applied at A, determine the angle of rotation of end A.

(16 marks)

Q5. An internal pressure, P of 12 MPa is applied to a cylinder tank with hemispherical
end shape as shown in Figure Q5. The length and the internal diameter, d of the
cylinder are 150 mm and 100 mm respectively. Assuming that there shall be no
distortion at the junction and the tensile hoop stress will not exceed 120 MPa.

Use E = 170 GPa and v = 0.28. Calculate;

a) the minimum allowable thickness of the tank (7 marks)
b) the hoop strain in the cylinder (3 marks)
c) the change in volume in the tank (10 marks)

Q6. The axle of an automobile is acted upon by the forces and couple as shown in

Figure Q6. Knowing that the solid axle diameter is 32 mm. Determine;

a) the principal planes and principal stresses at point H
located on top of the axle (15 marks)
b) the maximum shearing stress at the point. (5 marks)
- END OF QUESTIONS -
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Stress Transformation Equations

o, t+ o, Ty = Oy
Oy = +—5—cos 20 + 7,,sin 20
O — Oy
Tey = — —<——sin20 + 7., cos 20
Principal Stress
g,

tan 20, = —
! (o — ﬂ'}.)/z

o+ o, fo. — o\

C12= T4 £ 5 + Ty

Maximum in-plane shear stress

(o — 0y)/2

tan 20, = — —
oy
70, — Oy\2 .
Tmax — - 2 ' + Ty
o, + o,
Cavg = — 2

Absolute maximum shear stress

Tmax_~ Tmin

Tabs
fax 2
_ Tmax * Tmin
Tayg = >
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