
A 3D stress block: Stresses are shown on positive x,y and z faces only



Concept of Generalized Hooke’s law
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Generalized Hooke’s law in 3D

(Stress-strain relationships)
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E= elastic modulus

ν = poisson’s ratio
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G= shear modulus



Hooke’s law in 2D
Plane Stress Problem
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Assumptions:

0;0;0 === yzxzz ττσ
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A thin plate subject to in plane (x-y) loading 

Other stress and strain quantities 
are non-zero



Hooke’s law in 2D

Plane Strain Problem
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Other stress and 
strain quantities are 
non-zero
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A cylindrical pressure tube 
constrained between rigid 
walls



Volume Change

Original Volume
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Final Volume

Ignoring square 
terms of strain, since 
they are small

Volume change:
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21Dilatation (e): Change in Unit Volume


