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Abstract

Our work is going to deal with the bending of a beam resting on an unilateral
elastic foundation and develops further the ideas from the article [?]. In some
cases the beam has fixed connection with the foundation. Such problems are
linear. However there are applications where the beam is not connected with
the foundation. This so-called unilateral case represents an interesting nonlinear
problem and cannot be solved by easy means. We propose here first a new
formulation of this problem which is based upon the idea of a decomposition.
This way we can convert the usual variational formulation of our problem to a
saddle-point formulation.

In the second part of this paper we will deal with a numerical solution using
the finite element method. The system of equations for the saddle point is
nonlinear and nondifferentiable. It can be handled by the transformation to a
complementarity problem which is solved by the nonsmooth Newton method.

References:

[1] C. L. Dym, I. H. Shames, Energy and Finite Element Methods in Structural
Mechanics, Taylor & Francis, New York, 1991.

[2] I. Ekeland, R. Témam, Convex Analysis and Variational Problems, SIAM,
Philadelphia, 1999.

[3] R. Facchinei, J.-S. Pang, Finite-Dimensional Variational Inequalities and
Complementarity Problems, Volume I and II, Springer-Verlag, New York,
2003.

[4] M. Fortin, R. Glowinski, Augmented Lagrangian Methods: Applications to
the Numerical Solution of Boundary-Value Problems, North-Holland, Ams-
terdam, 1983.
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