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Q1

The strength of material depends on its ability to sustain a load without undue
deformation or failure.

a) Figure Q1.1 shows the conventional stress-strain diagram. Label the important
point on the diagram and briefly describe the behaviour for each segment on the
diagram. [Re-sketch the diagram into your answer booklet]

P

o)

Figure Q1.1 Stress vs Strain

(4 marks)

b) A steel bar with E=200 GPa has dimension as shown in Figure Q1.2. If an axial
force of 95 kN is applied to the bar,

P y 25 mm
T~ )/ X
P
Z
1.0m 115 mm
Figure Q1.2 Steel Bar
i) Calculate the normal stress in the bar.

(2 marks)

ii) Calculate the deformation in z-direction.
(4 marks)
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If the Poisson’s ratio of the bar is 0.45, determine its strain at both x-

iif)
and y-direction.
(1 mark)
iv) Determine the changes in the dimension of the cross section of the bar-.
(4 marks)

Three different bars are stacked together as shown in Figure Q1.3.

c)
| 12m ; 23m ; 4.0m |
I | 1 1
1000 N < P> 500N ¢ ——1500N - ¢— P 2000N
Copper Bronze Alursiniom
A = 400mm? A = 800mm? A = 1200mm?
E = 130GPa E =70 GPa E =68 GPa

- Figure Q1.3 Three Bars

Determine the internal forces for each bar.

i)
(4 marks)
ii) Calculate the deformation for bronze bar ONLY.
(2 marks)
iii) Calculate the total deformation for the bars.
(4 marks)
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Q2 A simply supported beam is subjected to loads as shown in Figure Q2.1. As future
engineer, you need to;

20 kN
10kNm 30 kKN/m I
BN o o S
A B/ C D E
AN AN
Tm 1m 2m Tm
- s o
/ 7 7 7

Figure Q2.1 Simply Supported Beam

a) Calculate the reaction supports.

(3 marks)
b) Construct the shear force and bending moment expression for each section by

using cut section method.

(8 marks)
c) Draw the shear force diagram.

(5 marks)
d) Identify the contra point on your SFD and calculate its distance from point A.

(4 marks)
e) Draw the bending moment diagram.

(5 marks)
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Q3

Your senior engineer has done the first part of the calculation for deflection of simply
supported statically determinate beam. The FBD and cross section of the beam is
illustrated as in Figure Q3.1. The reaction support at roller is 66.7 kN (1) and at pin
is 53.3 kN (7). You need to continue the calculation by;

300l mm
25 kN/m 20 kN S v | ] -
Y A 4 hA _—
BT o = 200 mm |
i 5 | 175 mm
A B C a | a
o 4m s 2M ‘\:)* o _150:mm o
Figure Q3.1 Beam and its Cross Section
a) Sketch the shear force and bending moment diagram and identify the maximum
bending moment.
(6 marks)
b) Construct the slope and deflection expression for the beam by using Macaulay
method.
(4 marks)
c) State the boundary condition.
(2 marks)
d) Determine the coefficient of the slope and deflection expression.
(6 marks)
e) Calculate the second moment of inertia, I for the beam.
(3 marks)
f) Determine the slope and deflection located 3.0m to the left from point C.

Given E=5x10° N/mm?.
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Q4 An element is subjected to stresses. ox = -46 kKN/mm?, oy = 0 kN/mm? and
Txy = -19 kN/mm?. Analyse the Plane Transformation problem by using equation
method.

a) Sketch the stresses on the element.

(3 marks)

b) Determine the stress on x-axis and y-axis if the element is rotated 15° clockwise
from positive x-axis by using equation method.

(7 marks)
c) Sketch the transformed stresses.
(4 marks)
d) Calculate the orientation and the principle stresses of the element by using
equation method.
(6 marks)
e) Calculate the maximum in-plane shear stress of the element by using equation
method.
(5 marks)

-END OF QUESTIONS-
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