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TABLE 5.6 Sampling points and weights in Gauss-Legendre
numerical integration (interval —1 to +1)
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TABLE 55 Newton-Cotes numbers and error estimates

Upper bound on
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Reduced order integration can make the structure less stiff:)

Cases against reduced order integration:

It can result in nonphysical solution by introducing nonphysical (&\]\
ZERO ENERGY MODES
Wi WKM

AWYs \0>5 2 o 9e @Ak\p*/
— W,

These are the shapes that have zero strain right at the reduced scheme Gauss points (here just 1 point) but realistically have nonzero strains
elsewhere. But with reduced order integration we miss these points.
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elsewhere. But with reduced order integration we miss these points.
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Total Deformation
Type: Total Deformation
Ut mm

Time; 1

04022008 14:13

0,84450 Max

0.75075

I 05563

L] 6,56306

L 046922
037537

B 0,25153

Bl 18769

0.093943

0O Min

How to check if the under-integration is safe, that is, it does not introduce nonphysical zero modes
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Another example:
2D elasticity



