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Following the derivation in [1] we arrive at the following (non-linear) weak formulation
for large deformations
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The dependence of the second Piola-Kirchhoff stress tensor T on the displacement U and
potential other quantities has to be specified. Polymers and soft tissues are often modelled
as viscoelastic continua which are characterised by a spontaneously elastic and dissipative
viscous behaviour. There are at least two different models for viscoelasticity. In [2, p. 242]
the model of fading memory is used to arrive at the stress–strain relation
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G(C(U (t)); s) : (∆C(t − s, t) − I) ds

T (t, U ) = he (C(U (t))) +
0

with a function G(C; ·) which is pointwise a fourth order material tensor and where
the right Cauchy-Green tensor C(U (t)) depends solely on the current displacement, but
∆C(t−s, t) depends on the whole history of the displacement U . This stress-strain relation
is accurate for large strain deformations which are slow with respect to the properties
of the considered material. Another model for the stress–strain relation is based on
thermodynamic with internal state variables, [3], and results in
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T (t, U ) = 2

∂ψ (C, G)
∂C



subject to F t, G, Ġ, C = 0,
C(U (t)),G(t)

with a differential(-algebraic) equation describing the evolution of the internal variable G.
The aim is to improve the simulation of these materials, to achieve results with a higher
accuracy with lower computational cost. We give some remarks about the discretisation
and adaptivity in time and space.
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