
ME 360L: Solution to Exam 2 
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The matrix B is  
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     b) The constitutive matrix D is the matrix for plane stress 
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The matrix DB becomes 
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And the element stiffness matrix K becomes 
 

2
10

2 0 0
0 0 2

2 0 0 0.9 2 0.9
0 0 30.002 10 128.2 10 0.6 0 0 3 0.6 3
0 3 02

0 0.7 1.05 0 1.05 0.7
2 0 3

0 3 2

tA
−

⎡ ⎤
⎢ ⎥
⎢ ⎥ − −⎡ ⎤
⎢ ⎥× ⎢ ⎥= = × − −⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥− −⎣ ⎦⎢ ⎥− −
⎢ ⎥

− −⎣ ⎦

TK B DB
 



                    7

0 1.8 4 1.8
2.1 0 2.1 1.4

0 2.1 3.15 0 3.15 2.1
1.282 10

1.8 0 0 9 1.8 9
4 2.1 3.15 1.8 7.15 3.9

1.8 1.4 2.1

4

9 3.9 10.4

0
0 1.4

− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥− −

= × ⎢ ⎥− −⎢ ⎥
⎢ ⎥− − − −
⎢ ⎥
− − − −⎣ ⎦

K  

 
    c) The displacements at node 1 are 
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     d) The stresses in the element are 
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2. a) 
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d)   
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