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SECTION A
Q1 (3
(L)
(c)

Describe the differences between internal forces and external [orces.
(4 marks)

Classily the f(ollowing (russes in Figure Q1(b)(1) and Figure QI(b)(ii) as

statically determinate, statically indeterminate or unstable If indeterminate
structure, state its degree of determinacy

(1)

Figure Q1(b)(i)
(3 marks)

(i1)

Figure Q1(b)(ii)
(3 marks)

The support and connection of a structure is shown in the Figure 1(¢). Classify
the structures whether statically determinate, statically indeterminate or unstable.
If this structurc is indeterminate, specify the degree of indeterminacy.

fixed o . pin

fixed §

T

Figure 1(c
(3 marks)
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(d) Figure 1(d) shows a truss subjected to corresponding loads with pinned support
at A and roller support at F. By using method of inspection,

SO KN

A 30 kN

l" 4 1

Figure 1(d)

(1) Determine the support reaction force at point A and F
(5 marks)
(11) Calculate the forces in all members with taken E = 200MPa.
(7 marks)
Q2 (a) Define the Principle of Virtual Work.
(2 marks)

(b) Figure 2(b) shows a truss with pinned and roller support at C and I respectively.
Assume the members are pin connected at their ends. Take cross sectional area,
A =100 mm* and modulus of elasticity, F = 200 GPa for each member By using
the method of virtual work ;-

B
t1
k 4
20 kN kN
Figure 2(b) TERBUKJ%
3
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(1) Determine the support reactions at C and F.
(6 marks)

(i1) Determine the internal forces for all member due to the external load.
(7 marks)

(iif)  Determine the virtual forces due to 1 unit load applied vertically
downward at A.
(/ marks)

(1v)  Determine the vertical displaceinent of joint A of the truss
(3 atks)
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SECTION B

Q3

Q4

(a)

(b)

(a)

(b)

(c)

State TWO (2) advantages and ONE (1) disadvantage of indeterminate truss
over a determinate truss.
(3 marks)

Figure 3(b) shows a truss is pinned support at A and roller support at hoth * and
D. A verlical load of 100 kKN is subjeoted al B.

F 2 g

;\\ \\\

v 100KN

I im 4m |
,- =§~
Figure 3(b)
(1) Prove that the truss is statically indeterminate and determine the

determinacy of the structure
(3 marks)

(i)  Calculate the internal forces due to the 100 kN force by eliminating

support at C.
(7 marks)

(i)  Remove the external load and apply a unit load vertically upward at C.
Calculate the internal forces in the truss due to the unit load.

(7 marks)
(1v)  Determune the final force in all members.

(5 marks)
Define space frame.

(3 marks)

Describe THREE (3) common types of member arrangement that result in zero

force member.
(6 marks)

A space frame in Figure 4(c) arc connected at A, B, C and D in a horizontal
plane through ball and socket joint. The joint of EF is at 5m height above base

and load at joint E and F act in a horizontal plane.
TITODRTTY A
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Q5 (a)

(b)

(i1)
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Figure 4(c)
Determine the coordinate each points and length each members.
(5 marks)
Calculate internal forces in all members.
(11 marks)

In slope-deflection equation, the end moment is affected by two behaviors, Name
these TWO (2) behavio.

(2 marks)
A continuous beam that built-in at A and C is subjected to loads as shown in
Figure 5(b).
120 kN
20 kKN/m
241 _ 75
7T £ 7
A B %
" 6m ., 3dm , 3m
Figure 5(b)
(1) Determine the degree of indeterminacy of the beam.

(2 marks)
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(i)

(iii)

(iv)

Calculate the end moments of the beam.
(5 marks)

Determine the reactions on supports.
(6 marks)

Draw the bending moment and shear force diagram of the beam.
Assumo no settlement at suppott occutted aud the tgidity, Bl is constant

(10 muaiks)

-FEND OF QUESTIONS
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Formula for fixed-end-moment
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