The Seventh International Conference on Computational Modeling of Fracture and Failure of Materials and Structures

Some remarks on a new space of generalised functions of bounded variation

G. Dal Maso', R. Toader**

1 SISSA, Via Bonomea 265, 34136 Trieste, Italy, dalmaso @sissa.it
2 University of Udine, D.M.LF., Via delle Scienze 208, 33100 Udine, Italy, toader @uniud.it

The variational approach to rate-independent evolu-
tion problems relies on a time discretization scheme,
where the approximate solution at a given time is ob-
tained by solving an incremental minimum problem
which involves the solution at the previous time. In
this framework, the study of crack growth in linearly
elastic-perfectly plastic materials in the small strain
regime leads to incremental minimization problems
that involve the crack as well as the elastic and the
plastic parts of the strain, which in general lack of
regularity. In the generalized antiplane case the crack
is represented by a rectifiable set, the elastic part of
the strain is a square integrable function, while the
plastic part is a measure. It is convenient to express
these problems in terms of a functional which de-
pends on the displacement. However, since the func-
tional to be minimized does not provide a control
on the jump of the displacement, there are bound-
ary conditions for which the minimum problem does
not have a solution in the space of functions with
bounded variation.

In order to obtain the existence of a solution to such
problems we introduced in [1] a new space of gen-
eralized functions of bounded variation. We stud-
ied the fine properties of the functions belonging
to this space and proved a compactness result. We
also proved the lower semicontinuity of the func-
tionals involved in the incremental minimum prob-
lems. Moreover, by adapting a nontrivial argument
introduced by Friedrich in [3], we showed that ev-
ery minimizing sequence can be modified to obtain a
new minimizing sequence that satisfies the hypothe-
ses of our compactness result. Therefore the Direct
Method of the Calculus of Variations can be applied
providing the existence of a solution to the incremen-
tal minimum problems.

In this talk I would also like to mention some re-
sults on the Gamma convergence of related function-
als recently obtained together with Gianni Dal Maso
[2]. In particular, we proved that a class of integral
functionals defined on this space is invariant under

Gamma convergence. This result can be applied to
the study of some homogenization problems, both in
the periodic and in the stochastic case.
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