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PART A

Q1  Figure Q1.1 shows the part of the architectural drawing for structural building. Answer
the following questions.

i ®
OO @ Op[
Ah‘,m :ﬁ — 1200 ::: 1780 j2oc
D E! i
1 e, G
i "7—5’3},<ﬁ 7\ H i
N /|, Vi
N AL e K
: G o
@] .
. . STAGE

i r
oL i

Figure Q1.1
(i) Draw the idealized roof truss with nodai loads, assume 1.5kN vertical load at
outer nodes and 3kN vertical load at each internal nodes with downward
direction.
(2 marks)
(i1) Check the stability and determinacy of the roof truss.
(3 marks)

(ii)  Calculate the reaction of the truss support if the support at A is considered as
pinned meanwhile the support at I is roller.
(5 marks)

(iv)  Calculate the member forces of BC, BA and BN.
(10 marks)

(v) Member of BN and HJ need to be removed due to certain reasons. Discuss the
action taken in analysing the truss structure, sketch also the new free body
diagram after member removal.

(5 marks)
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PART B

Q2 Figure Q2.1 shows a frame with fixed connection at A, B and D. If the EI is constant,

determine;
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Figure Q2.1

(i) Fixed end moment for each member.

(2 marks)
(ii) Slope-deflection equation for each member.

(3 marks)
(iii)  Slope at B, Os

(5 marks)
(iv) End moment for each member.

(5 marks)
(v) Reactions at supports A and D.

(5 marks)
(vi)  Shear force diagram and moment bending diagram.

(5 marks)
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Q3  Answer the following questions.
(a) Describe the concept of ‘carryover moment’ in moment distribution method.
(2 marks)
(b) Figure Q3.1 shows a continuous concrete beam with fixed supports at both ends

labelled as point A and D and pinned supports at point B and C. The beam is
subjected to a point load of 200 kN and uniform distributed load of 30 kN/m.
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Figure Q3.1
(1) Determine the stiffness and distribution factors of each member of the beam.
(13 marks)

(ii) Calculate the internal moments within the member of continuous beam.

(10 marks)

Q4  Influence line represents the variation of the shear and moment at a specific point in a
member. The simply supported beam with overhang as shown in Figure Q4.1.
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Figure Q4.1

(a) Construct the influence line for the shear at point C.
(9 marks)

(b) Construct the influence line for the moment at point C.
(6 marks)
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(c) If point load of 7kN and 10kN stop at the position as shown in Figure Q4.1:

(i) Determine the shear force at C
(5 marks)

(i) Determine the moment at C

(5 marks)

Q5 Figure Q5.1 shows the cross-sectional area of beam. Given, oy = 250 N/mm?
Permissible stress, ob = 175 N/mm?. Calculate the following;
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Figure Q5.1

(i) Elastic Modulus

(6 marks)
(ii) Yield moment, My

(4 marks)
(iif)  Plastic moment, Mp

(6 marks)
(iv)  Plastic modulus, Zp

(3 marks)
(v) Shape Factor, S

(3 marks)
(vi)  Load factor, A

(3 marks)

- END OF QUESTIONS -
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APPENDIX A

FIXED END MOMENT
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APPENDIX B

GENERAL FORMULATION FOR SLOPE DEFLECTION EQUATIONS

Or can be write down as:

B = I T 1 12

_4EI6x 2EI8y 6EIA

+ My

__4EIfy 2EIBx 6EIA

2EI 3A
Mxy = T [ZBX + Hy —T] e M‘;y

2E] 3A
MYX == _L—' [ZBy + Bx = T] + M}EX

MEy also known as Fixed end moment(FEM)
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