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Development and application of meta-modeling to establish link between continuum
mechanics and structural mechanics

HORI, MUNEO
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The objective of the present study is to establish a meta-modeling theory,

in order to indicate superiority of solid element FE analysis. Using a Lagrangian of a continuum, we
prove that it is possible to make various modeling (posing a mathematical problem) by restring the
argument of the Lagrangian and taking variational with respect to the restricted argument. This is
the base of the meta-modeling theory.
The meta-modeling theory enables us to use various numerical analysis methods, each of which is to
solve a distinct modelin?. It is proved that solid element FEM analysis provides an exact solution
of a continuum. This implies that other numerical analysis methods such as structure element FE
analysis is an approximation of the solid element FE analysis. Comparison of a solid element EF
analysis with structure element FE analysis is meaningless in the view point of the meta-modeling
theory.
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Lagrangian of Continuum
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v: velocity
€: strain

Lagrange Equation
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Hamiltonian of Continuum
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p: momentum

Canonical Equation
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