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For a linear elastic material
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In general
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Complimentary strain energy density,

Definition:
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Generalizations to 3-D stresses and strains
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Complimentary strain energy density
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Strain energy density for a linear elastic, isotropic material
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For a shear strain acting on a face of area A
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Adding up all these contributions to the strain energy density
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Total Strain Energy Expressions for Various Loadings

Axial Loads
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Bending

1. flexure stresses
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2. Bending shear stress
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This strain energy is much smaller than that due to flexure for 
long, slender beams and is often neglected 



Torsion
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