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NUMERICAL METHODS FOR VISCOELASTIC AND THERMOELASTIC

PROBLEMS

——————————————————

Abstract. We present some numerical methods for different models of viscoelastic and
thermoelastic plates in bounded reference configurations.

First, we consider the classical Timoshenko system for vibrations of thin rods. The
system has an indefinite damping mechanism, i.e. it has a damping function a = a(x)
possibly changing sign, present only in the equation for the vertical displacement. The be-
havior of this model is of exponential decay under certain hypotheses about the damping.
We verify numerically the importance of these hypotheses in the asymptotic behavior.

Second, we consider different models of thermoelastic plates in a bounded reference
configuration: with Fourier heat conduction or with the Cattaneo model, and with or
without inertial terms. Some models exhibit exponential stability, others are not ex-
ponential stable. In the cases of exponential stability, we give an explicit estimate for
the rate of decay in terms of the essential parameters appearing (delay τ ≥ 0, inertial
constant µ ≥ 0), using multiplier methods. The singular limits τ ↓ 0, and, in partic-
ular, µ ↓ 0 are also investigated in order to understand the mutual relevance for the
(non-) exponential stability of the models. Numerical simulations underline the analytic
estimates.

The first part of this contribution is based on work with Luci H. Fatori, Tas de
Oliveira Saito, and Eiji R. Takahashi (U. de Londrina), The second part is based
on recent joint work with Jaime E. Muñoz-Rivera (LNCC, Brasil), Reinhard Racke
(University of Konstanz, Germany), and Octavio Vera (U. del B́ıo-B́ıo).
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