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INSTRUCTIONS

1.

2.

This paper contains FOUR (4) questions and comprises FIVE (5) pages.
Answer ALL FOUR (4) questions.

All questions carry equal marks.

An Appendix of ONE (1) page is attached together with this paper.

This is an Open Book Examination with restriction to only ONE (1) sheet of A4 size
paper containing any reference materials.

A pin-jointed truss is subjected to three point loads as shown in Figure Q1.

(@) Determine its external and overall determinacy.

(3 marks)
(b)  Calculate the reactions at all supports.
(2 marks)
(c) Calculate the internal forces of members CJ and BD.
(20 marks)
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Figure Q1
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() Determine its overal] determinacy.
(2 marks)

(b) Caleulate the reactions at all supports,
' ' {8 marks)

{c) Draw the bending moment in the TENSION SIDE of the beam. Indicate the:

values of the bending moments at points A, B, C, D,EF, G H, l,J, Kand L.

(15 marks)
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(a) As shown in Figure Q3(a), a beam ABCD with constant £/ is simply supported at
: A and pinned at C. A 24 kN downward point. load is applied at B. An anti-
- clockwise point moment equal to 8, kNm is-applied at C. A downward uniformly
distributed loading of 24 kN/m is applied between C and D.

(i)  Using the Macaulay’s Method to derive the deflection curve for the beam
in terms of x, M, and El. ‘

(i) Determine the value of M so that the rotation of the beam at A is zero.
(15 marks)

El constant for the whole beam
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Figure Q3(a)

(b) A beam ABC with constant E1=100,000 kNm? is simply supported at the end A
and pinned at the end C is shown in Figure Q3(b). A 100 kNm anti-clockwise
point moment is applied at the end A. A 100 kNm clockwise point moment is

applied at the point B and the end C. Use the Moment Area Method to compute
the rotation at A and the deflection at 8.

{10 marks)
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Figure Q3(b)
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r(a) A pin-jointed truss is subjected to a 120 kN point load at joint £ ang joint G as
' shown in Figure Q4(a). The £A values of all members are equal to 200,000 kN
Use the Method of Virtual Work to compute the.vertical deﬂectio'n__e!t' C.

- (12 marks)

EA = 200,000 kN for all members

Figure Q4{a)

(b) A cantilever beam ABC of length 21 s subjected to a point load P at the free en’d
’ C as shown in Figure Q4(b). The flexural rigidity of the beam is equal to 25/ and
EJl for the span AB and the span BC, respectively. Use the Method of Virtual

Work to determine the vertical deflection at the free end C in terms of ¢, £/
and P.

(7 marks)

Figure Q4(b)

Note: Question No. 4 continues on page 5
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(¢) By using the results from parts (a) and {b) and the Method of Superposition,
determine the vertical deflection at the joint::H for the structure shown in
Figure Q4(c). T

- - (6 marks)

EA = 200,000 kN for all tfruss members

120 kN 120 kN
- YE

Figure Q4{c}
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