
Finite Element Method  
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Remark :  In general, the equilibrium is described by PDEs, FEM
                is a powerful method for discretization of PDEs.

 

 
FEM modeling of solids and structures can be carried out by the virtual work principle
which is directly link to the energy variation of the associated PDEs.  
 

Virtual Work Principle  Variational Principle≡  
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Example :  A bar under axial force  
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( )Let  be the inner stress. Let  be the strain satisfies 

Hooke's law gives the Stress-Strain relationship:
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Moreover, the actual force is  
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Finite element modeling:  

 
Idea: Divide the bar into segments called "element" 
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( )
 Choose a FEM space:

            Assume  is linear within each element.
Step1:
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Remark :  In case, mapping functions  shap functions, the FEM formulation
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 Summing or assembling element vectors and matricesStep3:  
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The discrete system can now be solved.

u Ku Fδ ⋅ − = −

 

 9


