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Question 1 [20]
1.1 Write down the stress and strain matlti_zg;:; St:or:
Plane strain (2]
Plane stress [2]
1.2 State the broad problem areas where the finite element method can be applied and give an
example of each. [5]
1.3 Detive an expression for themaximum shear stress, for the, plane stress case if the basic
transformation equations for plane stress ate used as the starting point. [5]

1.4 For the simple load case a¢"shown in Figure 1, determine the direction and }i‘é’e of the
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maximum expected shear stress.
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Figure 3 Bar system
Question 4 [22]
Consider the 2I) plane stress element in Figure 4.
4.1 Calculae the shape functions associated with the three nodes i, ) and k. [4]
4.2 Calculate the approptiate load vectors. [4]
4.3 Calculate the total force vector. [2]
4.4 Calculate the material propetty matrix. [2]
4.5 Calculate the matrix that relates the strains to the displacement§. 2]
4.6 1f the nodal displacements of the element are as follows:
W) (1)
v, 1
U, 2 1
1. 1=, X107 mm
v, 0 f
u, 2
&ka 2)
Whart ate the displacements at the point (3,2)? [4]
4.7  Calculare the stress state of the element. [4]
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Figure 4 2D Plane stress element (dimensions in mm)
Total matks [90]
28/ /. /2 o/ 3

Drebe 12




STRENGTH OF MATERIALS 4A
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