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A rectangular isoparametric element in two dimensions, featuring four nodes
positioned at the corners is depicted in Figure Q1.1. Determine the following:

(a) Shape functions in the coordinate of (&- n).

(4 marks)
(b) Jacobi matrix [J]

(13 marks)

(c) Displacement matrix [B]

(8 marks)
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Figure Q1.1

Figure Q2.1 displays a truss structure comprising three members and four
nodes, supported by three pinned connections. Every node has two degrees of
freedom. Node 3 experiences a vertical load of 20 kN applied to it. Take A=
300 mm? and E= 200 GPa. Determine the following using the direct stiffness
matrix method:

(a) Global stiffness matrix.
(11 marks)
(b) Nodal displacements at node 3.
(4 marks)
(c) Reaction of supports.
(6 marks)
(d) Internal force in all members.
(4 marks)
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Q3 A l-Disoparametric bar element with 4 nodes, and a rectangular isoparametric
element with 9 nodes, are shown in Figure Q3.1 and Figure Q3.2,
respectively. Derive the shape functions using zero method for both elements.

(25 marks)
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Q4  Figure Q4.1 shows a beam with a total length of 4m, subjected to a
concentrated load at the end. This beam comprising two members and three
nodes. Every node has two degrees of freedom. Node 3 experiences a vertical
load of 5 kN applied to it. EI is constant. Using the direct stiffness matrix
method, determine the following:

(a) Stiffness matrix of beam structure.

(12 marks)
(b) Displacements at (D1, D2, D3 and D4).
(8 marks)
() Reactions of supports.
(5 marks)

Figure Q4.1

- END OF QUESTIONS -
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APPENDIX A

For truss structure:
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For beam structure:
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