
Finite element method
(FEM)

Institute of Aeronautics and Applied Mechanics

03.2021

8-node quadrilateral element



2

8-node 2D quadrilateral element (accuracy, irregular shapes)
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Isoparametric mapping
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Isoparametric mapping
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Shape functions of the 8-node quadrilateral finite elment
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Transformation between natural and cartesian coordinates
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Transformation between natural and cartesian coordinates
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Transformation between natural and cartesian coordinates
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Transformation between natural and cartesian coordinates
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Gradient matrix calculation
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Gradient matrix for plane stress and plane strain conditions
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Strain energy in the 8-node QUAD element
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Potential energy of loading and equivalent load vector
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Equivalent load vector in the 8-node quadrilateral element
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Example. Equivalent load vector due to mass forces (gravity load)
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Equivalent load vector due to surface load
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Results on the edge between two 8-node FEs
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Example. 2D model of a centilever beam (8-node FEs)
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