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INFORMATION FOR STUDENTS

1. You have 10 minutes to read the paper. You must not begin writing during this time.
2. There are THREE (3) questions in this paper. Answer ALL THREE (3) questions.

3. Answer all questions in the answer books and graph papers provided. No other written
material will be accepted.
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Laptops, Mobile Phones, Mobile Devices and textbooks are also allowed.
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QUESTION ONE

Formulate the structural stiffness matrix (Ks) for the three (3) member truss shown in F igure 1.
Calculate the displacements at Node 1 when a horizontal load of 200 kN and a vertical load of

100 kN are applied at Node 1 as shown in Figure 1. All members have the same constant value of
EA. The matrix information sheet is attached. (Please use the numbering system as shown below).
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QUESTION TWO

Calculate the collapse load factor (A) for the continuous beam shown in Figure 2 and draw

the bending moment diagram at collapse. The plastic moment (M,) for each member is also
given in Figure 2 where M, = 200 kNm.

(25 MARKS)
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Figure 2
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Matrix Information Sheet

For Bar (Truss) elements (members)
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Transformation Matrices
—ldnstormation iviatrices

For Bar Elements

cosf siné 0 0
[T]= —siné cosé 0 0

0 0 cosé sin@

0 0 —sinf cosé

For Beam Elements

| cos@ sin@ 0 0 0 0]
—sinf cos# 0 0 0 0
0 0 1 0 0 0
HL] = )
0 0 0 cos@ sind 0
0 0 0 —sin@ cos@ 0
0 0 0 0 B g

Member Stiffness Matrix with respect to Global Axis for truss/bar elements.

E4 |c? GS =02 =l
SIKETRT=4 (g8 &7 —68 g
=% R (% o8
N i, A
Where C = Cos0 and S = Sinb

Note that the member forces [q] can be determined using [q] = [k] [T] [D].
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