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Abstract: This paper is concerned with simultaneous topol-
ogy and shape optimization of elastic contact problems. The struc-
tural optimization problem for an elastic contact problem consists in
finding such topology as well as such shape of the boundary of the
domain occupied by the body that the normal contact stress is min-
imized. Shape and topological derivatives formulae of the cost func-
tional obtained using material derivative and asymptotic expansion
methods, respectively, are recalled. These derivatives are employed
to formulate the necessary optimality condition and to calculate a
descent direction in a numerical algorithm. Level set based method
is employed in numerical algorithm for tracking the evolution of the
domain boundary on a fixed mesh and finding an optimal domain.
In order to increase the efficiency of the level set based numerical
algorithm, the radial basis function approach is used to solve the
equation governing domain boundary evolution. Numerical exam-
ples are provided and discussed.

Keywords: contact problem, structural optimization, level set
method, radial basis functions.

1. Introduction

The paper is concerned with the numerical solution of a structural optimiza-
tion problem for an elastic body in unilateral contact with a rigid foundation.
The contact with a given friction, described by Coulomb law, is assumed to
occur at a portion of the boundary of the body. The displacement field of
the body in unilateral contact is governed by an elliptic variational inequal-
ity of the second order. The results concerning the existence, regularity and
finite-dimensional approximation of solutions to contact problems are given in
Haslinger and Mäkinen (2003), Hlavaček et al. (1986). Primal-dual algorithms
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Radial basis function level set method for structural optimization 639



640 A. MYŚLIŃSKI
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