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QUESTION ONE (30 MARKS)

a) State any FIVE major differences between the classical methods and finite element
method in structural analysis. (5Mks)
b) In 2-D continua, the size of the elements is vital in determining the accuracy of the
analysis. Define the term aspect ratio and illustrate its effect on the accuracy of the
approximations. Use a typical 2-D continua of size 12units by 8units. (10Mks)

c) Show that the stiffness matrix of a truss element is given by:
c2 s —c®* —cs
K] = EAl ¢s 52 —cs —s?
[ |[-c? —cs ¢* cs
—cs —-s* ¢ s?
Where c and s are directional cosines depending on the orientation of the truss element.

(15Mks)

QUESTION TWO (20 Marks) e

't
Define the term shape function and hence derive the shape functions of a two-node beam
element using polynomial functions. (20 Marks)

QUESTION THREE (20 Marks)

Consider a two-bar truss shown in Figure Q3. All members of the truss have identical areas
of cross-section, A = 150mm?, and modulus of elasticity, E = 210GPa. Determine thé

determine the displacements of node 1 and stress in element 1-3. (20 Marks)
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Figure Q3: Two-bar truss

QUESTION FOUR (20 Marks) ’

A triangular finite element in a domain under 2-dimensional analysis is as shown in Figufe
Q4. The nodal coordinates give the geometry of the element in meters. Under applied loads,
the nodal solution gives displacements, in millimeters, at each of the nodes as follows;
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Where u; is the vector of horizontal and vertical displacements at the respective nodes.
a) Calculate the shape functions for the element. (15 Marks)
b) Calculate the displacements in point P. (5 Marks)
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QUESTION FIVE (20 Marks)

(a) State and explain the major steps in solving structural problems using the finite element
method. (11 Marks)

(b) In the analysis of structures using finite element method, coordinate systems must be
defined explicitly. With illustrations, describe the THREE major coordinate systems.

(9Mks)
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