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8-node 2D quadrilateral element (accuracy, irregular shapes)

natural coordinate system cartesian coordinate system
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Isoparametric mapping

vectors of nodal coordinates

(V1)
Y2

(X1
X2
{xi}e = A > ; {yi}e:<
8x1 8x1
\Xg/

\Vg/

local vector of nodal parameters:

yil 4, Wi
i

(41
q>

\q16/

\Vg/




Isoparametric mapping

matrix of shape functions:
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Shape functions of the 8-node quadrilateral finite elment
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Transformation between natural and cartesian coordinates

partial derivatives of any function of coordinates (x, y) with respect to (¢, n):
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Transformation between natural and cartesian coordinates

differential operators:
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Transformation between natural and cartesian coordinates

inverse Jakobian matrix:
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Transformation between natural and cartesian coordinates
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Gradient matrix calculation

differential oparators in the coordinate system (x, y):
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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

strain vector for plane stress or plane strain conditions:
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Potential energy of loading and equivalent load vector

potential energy of loading in a finite element:
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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

lpJ = lpxr pyJ

equivalent load vector due to surface load: / 3
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Results on the edge between two 8-node FEs

continous DOF solution

not continous element solution
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Example. 2D model of a centilever beam (8-node FEs)

pressure

fixed support

element solution

Oy =
I
-3045 -1691 -336.56 1018 2372
-2368 -1014 340.577 1695 3049
stress o, stress Oy

element nodal | —

i 7 -743.468 -413.194 -82.921 247352 5771626
SOIUtlon SOIUtlon =578.331  -248.058 82.216 412.489 742
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