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Q.1 (a) Define the following terms used in theories of structures:

1. Node

2. Element

3. Discrete

4. Degree of freedom (8 marks)

(b) Explain the three steps of direct stiffness matrix (3 marks)
(c) Derive the element stiffness matrix and explain all the terms of the matrix.
(14 marks)

Q.2. Figure 1 shows the nodal forces and displacements at each node. Obtain the global

stiffness matrix for the structural system. (15 marks)
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Q. 3.
X
Figure 2
Given the spring system shown in figure 2 above
k1 =300 N/mm, kz = 200 N/mm, ks = 300 N/mm
F1=0N,P=800N, U1 =Us4=0,

Find: (a) The global stiffness matrix

(b) Displacements of nodes 2 and 3

(©) The reaction force at node 1 and 4

(d) The force in the spring 2 (15 marks)
Q.4. For the beam shown in figure 3, find the rotations of joints 2 and 3 and the bending

moment diagram. Take. El = 6 x 10° kNm?. (15 marks)
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Q.5.

For the truss shown in figure 4 determine the displacement at nodes 2 and 3. (15 marks)

L =260 mm
1 A =200 mm?
E = 69 kN/mm? 3
(1)
L =150 mm (2)
A =200 mm? (3) N
E =69 kN/mm?* =300 mm
A =100 mm?
e E =207 kN/mm?
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Figure 4
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