Division of Strength of Materials and Structures (\

Faculty of Power and Aeronautical Engineering |

Finite element method
(FEM1)

Lecture 5B. Numerical integration - examples

03.2025




Example 1. 1D case

Analytically:
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Example 2. 1D case
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Numerical integration using 2 Gauss points :
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Example 3. 2D case @O e us
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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
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Volume calculation
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The calculation of this
determinant was shown in
the presentation:

Lecture 04B
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Area calculation
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