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Example 1. QUAD-8node: Find coordinates and det [J] at point P.

coordinates in the natural system: 74
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Shape functions of an 8-node quadrilateral element
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Example shape function and its derivative for node 1
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Shape functions and their derivatives for an 8-node element
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Coordinates of point P approximated by shape functions

Cartesian coordinates:

LN(Kn r)j {Y"'}c = 34925 mm
LN(Sr.'Irl {g = 6.9761 mm
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Determinant of the Jacobian matrix for point P
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N -0.09623 | -0.16667 | 0.096225 | -0.16667 | 0.140883 | 0.525783 | 0.525783 | 0.140883
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det[J] 9.821367




Equivalent load vector in the 8-node quadrilateral element

=>» Determination of the equivalent force in an 8-node element
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Example 2a Determination of the equivalent force in an 8-node element due to surface load

We will look for the equivalent force at node 2 resulting from the constant load p acting on the edge2-3
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Example 2b Determination of the equivalent force in an 8-node element due to surface load

We will look for the equivalent force at node 6 resulting from the constant load p acting on the edge 2-3
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Example 2 Determination of the equivalent force in an 8-node element due to surface load

Equivalent forces resulting from the constant load p acting on the edge 2-3
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Example 3 Determination of the equivalent force in an 8-node element due to mass loads
We will look for the equivalent force at node 2 resulting from the constant mass load X
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Example 3 Determination of the equivalent force in an 8-node element due to mass loads
We will look for the equivalent force at node 6 resulting from the constant mass load X
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Example 3 Determination of the equivalent forces in an 8-node element due to mass loads

Equivalent forces resulting from the constant mass load X = | X, Y]
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