PRECONDITIONING OF NONSYMMETRIC SADDLE POINT SYSTEMS AS ARISING IN MODELLING OF VISCOELASTIC PROBLEMS^∗

MAYA NEYTCHEVA^† AND ERIK BÄNGTSSON^‡

Abstract. In this paper we consider numerical simulations of the so-called glacial rebound phenomenon and the use of efficient preconditioned iterative solution methods in that context. The problem originates from modeling the response of the solid earth to large scale glacial advance and recession which may have provoked very large earthquakes in Northern Scandinavia. The need for such numerical simulations is due to ongoing investigations on safety assessment of radioactive waste repositories. The continuous setting of the problem is to solve an integrodifferential equation in a large time-space domain. This problem is then discretized using a finite element method in space and a suitable discretization in time, and gives rise to the solution of a large number of linear systems with nonsymmetric matrices of saddle point form. We outline the properties of the corresponding linear systems of equations, discuss possible preconditioning strategies, and present some numerical experiments.

Key words. viscoelasticity, (in)compressibility, nonsymmetric saddle-point system, preconditioning, Schur complement approximation, algebraic multilevel techniques

AMS subject classifications. 65F10, 74D05, 45D05

∗Received November 2, 2006. Accepted for publication March 31, 2008. Published online on October 6, 2008. Recommended by M. Hochbruck.

†Uppsala University, Department of Information Technology, Box 337, SE-751 05 Uppsala, Sweden (Maya.Neytcheva@it.uu.se).

‡Uppsala University, Department of Information Technology, Box 337, SE-751 05 Uppsala, Sweden (Erik.Bangtsson@it.uu.se). Presently at RaySearch Laboratories AB, Sveavägen 25, 11135 Stockholm, Sweden.