SPACE ADAPTIVE FINITE ELEMENT METHODS FOR DYNAMIC OBSTACLE PROBLEMS^∗

HERIBERT BLUM^†, ANDREAS RADEMACHER^†, AND ANDREAS SCHRÖDER^‡

Abstract. The necessity to approximate dynamic contact problems arises in many engineering processes. Because of the local effects in the contact zone, adaptive techniques are suited to improve the finite element discretisation of such problems. In this article, the Newmark method in time and finite elements in space are used to approximate the solution numerically. A spatial error estimator is derived from the semidiscretised problem. The approach relies on an auxiliary problem, which is a variational equation. An adaptive refinement process is based on this error control. Numerical results illustrate the performance of the presented method.

Key words. dynamic obstacle problem, a posteriori errror estimation, mesh refinement, finite element method

AMS subject classifications. 35L85, 65M50, 65M60

∗Received January 2, 2008. Accepted for publication July 21, 2008. Published online on April 17, 2009. Recommended by A. Meyer.

†Institute of Applied Mathematics, Technische Universität Dortmund, D-44221 Dortmund, Germany ({heribert.blum,andreas.rademacher}@mathematik.uni-dortmund.de).

‡Department of Mathematics, Humboldt-Universität zu Berlin, Unter den Linden 6, D-10099 Berlin, Germany (andreas.schroeder@mathematik.hu-berlin.de).