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Stress Recovery

Processinghase has solved for node displacements from
the (modified) master stiffness equations

Ku=f

Postprocessinghase now startsto get derived quantities.
Among them areinternal forcesand stresses.

The process of computing stresses from node displacements
Iscalled stress recovety
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General Comments

Stresses recovered from low order elements (e.g. 3-node
triangles and 4-node quads) often display
largeinterelement jumps.

In-plane bending situations are particularly troublesome
Jumps can be eliminated byterelement averaging at nodes
This usually improves the stress quality at interior nodes, but

may not be effective at boundary nodes.

Stress recovery over quadrilateral elements can be improved
by extrapolation from Gauss sample points
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The Berkeley Cantilever
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Nodal StressAveraging
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Table29.1 Natural Coordinates of Bilinear Quadrilateral Nodes

Corner & n g n Gauss £ n g 7
node node
1 ~1 -1 —/3 -3 1’ ~1/4/3 -1/¥/3 -1 -1
2 +1 -1 +/3 -3 2’ +1/v/3 -1/v/3 +1 -1
3 +1 +1 +4/3 ++/3 3 +1/4/3 +1/v/3 +1 +1
4 ~1 +1 —V/3 +J3 4 ~1/V/3 +1//3 -1 +1
Gauss nodes, and coordinatésndn’ are defined in 829.4 and Fig. 29.1
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Extrapolation to the Corner Points

Shape functions of "Gauss element"
N© =L@ -&)a-1),
NS = 21+ £)A-n),
NS = 21+ €)A+7),
N =22 -£)Q+ 7).

To extrapolate, replace th& andn' corner
coordinates of the actual element:
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Other " Gauss Element" Configurations
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