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KA and SA solutions

Kinematically admissible displacements (KA):

Statically admissible stresses (SA):
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Strain energy

Can be defined over arbitrary kinematically admissible (KA) field 
of displacements (and corresponding strains and stresses).

Work of external forces
(over virtual KA displacement field by given external forces):

Strain energy potential:
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Complementary energy

Can be defined over arbitrary statically admissible (SA) field of 
stresses (and corresponding strains and displacements).

Work of external forces
(trial tractions due to SA stress field 

over given external displacements):

Complementary energy potential:
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Equality of potentials

Proof

From Stokes:
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Extremum theorems
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Potential inequalities



8

Properties of solutions
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Approximate solutions
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Compression of a cylinder
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Conclusions

In this course we have covered a range of topics from continuum 
mechanics:

- energy minimisation and variational methods
- direct numerical solution methods based on trial functions and 
energy minimisation (Rayleigh-Ritz)
- connection between the variational approach and the FEM
- fundamentals equations elasticity and methods of solution
- fundamental singular solutions of elasticity, and the connection 
with the boundary element method
- energy principles and approximate solutions

Although the topics presented in this course were quite varied, 
my central purpose has been to help you see the way in which 
they are all connected in a logical way, through common 
principles, approaches and results.
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