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Q1  Figure Q1.1 shows a roof truss of a building that subjected to wind forces. A direct
pressure wind force of 5 kN, acting downward, at the midpoint of the rafter on the
windward roof slope, and suction wind forces of 10 kN, acting upward, at the midpoint
along the leeward rafter. These wind forces act perpendicular to the roof slope.

(a) Resolve the wind forces onto its respective x and y components.
(4 marks)
(b) Calculate the overturning moment of point C when both wind forces act
simultaneously. Do not consider reaction force from supports.
(15 marks)
(c) Determine the weight of the whole roof system that required to counteract the

overturning tendency caused by the wind forces. Do not consider reaction force
from supports.

(6 marks)
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Q2 Figure Q2.1 shows a proposed new covered extension between gridline B and C. In the
original recommendation, the new structural beam PQR is to be constructed with glued
laminated timber spaced at 2 m centre to centre.

(a)

® ©

Existing Industrial Office Building
Proposed New Covered Extension
Roof %
S
Tie Member
—
254x254x 89 uc
g Grade 5275 ke
" B
-+
Pin Support
. &
First Floor P Q R
 — | |
,-— New Structural Beam @ 2m c/c
7m
B
w
Perimeter of Building
Ground Floor
77/
Figure Q2.1

The vertical downward load (permanent action only) carried by the pin at Q is
70 kN.

(i) Draw the free body diagram for the proposed extension. Assume joint at
P is roller.
(2 marks)
(i) Calculate the tension force for cable SQ (tie member).
(5 marks)
(iii)  Determine the reaction force for the new structural beam.
(6 marks)
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(b) Consider if the pinned support of tie member is removed and replace with the
new pinned support at R. The 5 kN vertically downward load is applied at point
Q and 25 kN/m distributed load is applied along the beam.

(i) Draw the free body diagram for the new structural beam.
(2 marks)
(ii)  Determine the reaction force at P and R.

(10 marks)
Q3 Answer the following questions:

(a) Briefly explain the importance of finding the centroid of a cross-sectional area
in civil engineering and how does it affect the analysis and design of structural
elements.

(3 marks)

(b) Compare the centroid and the centre of gravity of a structural element,
highlighting their similarities and briefly explaining how these two concepts are
interconnected.

(2 marks)

(c) Figure Q3.1 displays an I-beam shaped, characterized by the following
dimensions: the top flange has a width of 12 cm and a thickness of 2 cm, while
the web measures 18 cm in height with a thickness of 2 ¢cm. The bottom flange
is 20 cm width and 4 cm thickness. Calculate the followings for this I-beam
cross-section:
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FIGURE Q3.1
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(i) The centroid of the cross-sectional area. Provide step-by-step
calculations.

(8 marks)
(i)  The moment of inertia of the beam about x and y axis.

(12 marks)

Q4  Answer the following questions:

(a) Briefly explain differences between kinetic and kinematic in the context of
dynamic.

(3 marks)

(b) A car moves in a straight line with a velocity of 2 m/s. It starts to accelerate at
60/v* m/s%. Determine:

(i) The velocity 3 seconds after the acceleration.
(6 marks)

(ii) The position 3 seconds after the acceleration.
(6 marks)

() Figure Q4.1 shows three toy cars, labeled as A, B, and C. each having masses
of my=01kgmp=02kgandm, = 0.3kg, are linked together and
subjected to a horizontal force of F=3 N. Assuming no friction, calculate the

following:

(i) The acceleration of the cars.
(5 marks)

(i) The force between car A and B.
(5 marks)

Figure Q4.1
- END OF QUESTIONS -
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