
Fundamentals of Finite Element Method Isoparametric Element - 1

Isoparametric Element

• Numerical integration
– Trapezoidal rule
– Newton-Cotes formula
– Legendre-Gauss formula

• Bilinear isoparametric quadrilateral element
– Transformation of element shape
– Interpolation of displacement
– Element stiffness matrix and load vector

   parametric element

master element

physical coordinate , natural coordinate ,x y  
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(Legendre-)Gauss Formula: 1D (1)

• Numerical integration
– Sampling point, weighting coefficient
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(Legendre-)Gauss Formula: 1D (2)
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(Legendre-)Gauss Formula: 2D (1)
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(Legendre-)Gauss Formula: 2D (2)
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Master Element  Physical Element (1)
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Transformation (1)
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Transformation (2)
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Transformation (3)
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Interpolation of Displacement (1)
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Interpolation of Displacement (2)
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Interpolation of Displacement (2)
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Element Equation (1)
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Element Equation (2)
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Element Equation (3)
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Element Equation (4)
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