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Example 1. 1D case

Analytically:

Numerical integration using 1 Gauss point:
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Example 2. 1D case

Analytically : {(Vl> L 2\22’ 3

Numerical integration using 2 Gauss points :
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Example 3. 2D case

Analytically : E g S (%5+ %? X l72> th CJ%E




Example 4. Determination of equivalent forces in an 8-node element (analytical vs numerical integration)
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Example 5. Determination of equivalent forces in an 8-node element (analytical vs numerical integration)
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Numerical integration using 2x2 Gauss points :
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Example 6. 8-node element - numerical integration (n=3).
Find the area of the element and the volume V,,
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Reminder: Gaussian quadrature rule for 2D elements

______________________________________________

B 5 8
W1_W3_9 ’ W2_9
n ., n., 8 5 40
0,+V6 9 9 81
10 ) 5.5_25 Lo
(—ve,+ve ] | / 9 9 1\\X /X\ 5 5 25
> X—1(4V6,+V6) _ 99 81
(0{0) 5'5;(8_1 ,
—1 /x 0 \ 1 'g _1// K 1 3
(—v6,0) ] N 5.8_40 N5 8_40
X N #E,0) 9 o e | X 5 5 B
/ Y N
(—v6,—v6) =1 [(0,—v6) (e, —ve) 2.5225 —1 '8 5 40 L o o
9 9 81 9 9 81 PR
9 9 81
_______ : Win :




Volume calculation
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The calculation of this
determinant was shown in
the presentation:
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Area calculation
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