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ON THE FORMULATION FOR THE CONNECTION

PROBLEMS OF ELASTIC BODIES

Nobuyoshi TOSAKA#

It is hardly necessary to comment on the importance of the connection
problems of two or more over elastic bodies in different fields of structural
engineering. Indeed, as it is well known, these exist many actual examples.
The complexly connected structures with a different shape and rigidity and the
thin shell structures with edge beams are typical ones.

This paper is devoted to a basic formulation of the connection
problems of two linear elastic bodies. But, the contact problem as the
another important one in elasticity does not be included in this paper. On
the formulations, we adopt a general three dimensional elastic body as the
model of actual structures, because it is reduced to a two(wall, plate, shell)
or one dimensional elastic body(beam, rod) through the introduction of some
appropriate assumptions on displacements and stresses.

The problems are treated as the coupled mixed type boundary-value
problems with the continuity condition of displacement vectors and the balance
condition of surface traction vectors on the interface boundary connects with
two elastic bodies. We establish three formulations: the weak one, the inverse
one, and the variational one. These completely characterize the solutions of
coupled mixed boundary-value problems.

Moreover, the discrete expressions of approximate solutions for our
problems, which are based on the derived weak and inverse formulations, and used
for the derivation of our discrete expressions. Next, from the inverse
formulation, it is pointed out that the boundary integral equation method is
applicable to the connection problems. The two variational principles of the
connection problems are established in the variational formulation. They are
the principle of potential energy type and complementary energy type which are
considered as the extension for the variational principles of hybrid type in
finite element method.

* Associate Prof. Dept. of Mathematical Engineering, College of
Industrial Technology, Nihon Univ.
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