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This work is concerned with the numerical solution of the evolution equations of thermo-
mechanical systems, in such a way that the scheme itself satisfies the laws of thermody-
namics. Preserving structure integrators are widely developed for conservative (Hamilto-
nian) systems, being the most representative method the well-known energy-momentum
due to Simó and Tarnow [1]. Recently, after the works of Romero I. [2], these ideas
are being used in evolution system with irreversible processes, i.e non-conservative, such
as those with internal dissipation mechanisms (viscoelasticity, plasticity, damage). In
this context, the structure meant to be preserved is understood in the thermodynamical
way, namely, the integrator must intrinsically satisfy the laws of thermodynamics as in
conservative problems this one preserved the Hamiltonian.

Within this framework, we present a novel integration method for the dynamics of an
isothermal viscoelastic continuum body. This method exactly preserves the continuum
laws of thermodynamics intrinsically, plus equations symmetries. The resulting solutions
are physically accurate since they preserve fundamental physical properties of the model.
What is more, they show an excellent performance with respect to the method’s robustness
and stability. Proof for these claims will be provided in the presentation as well as
numerical examples that illustrate the method’s performance.

The viscoelastic behaviour is modeled according to Holzapfel and Simó [3] (regardless
of temperature). Such model is able to simulate large-strain deformations although the
viscoelastic evolution equations are linear. Our approach is based on a double semidis-
cretisation, spatial (FE-based) and temporal, being on the latter one where we do our
main contribution.
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