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Periodically wrinkled plate model of the Föppl-von Kármán type

IGOR VELČIĆ

Abstract. In this paper we derive, by means of 0-convergence, the periodically
wrinkled plate model starting from three dimensional nonlinear elasticity. We
assume that the thickness of the plate is h2 and that the mid-surface of the plate is
given by (x1, x2) → (x1, x2, h2θ( x1h , x2h )), where θ is [0, 1]2 periodic function.
We also assume that the strain energy of the plate has the order h8 = (h2)4, which
corresponds to the Föppl-von Kármán model in the case of the ordinary plate. The
obtained model mixes the bending part of the energy with the stretching part.
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1. Introduction

The study of thin structures is the subject of numerous works in the theory of elas-
ticity. Many authors have proposed two-dimensional shell and plate models and we
come to the problem of their justification. There is a vast literature on the subject
of plates and shells (see [9, 10]).

The justification of the model of plates and shells, by using 0-convergence is
well established. The first works in that direction are [17, 18]. The thickness of
the plate is assumed to be h, a small parameter, and the external loads are assumed
to be of the order 0. The obtained model for plate and shells differs from the one
obtained by the formal asymptotic expansion in the sense that additional relaxation
of the energy functional is done.

From the pioneering work of Friesecke, James, Müller [13] higher order mod-
els of plates and shells are justified from three dimensional nonlinear elasticity
(see [13–16, 20, 21]. Here, higher order, relates that we assume that the magni-
tude of the external loads (i.e. of the strain energy) behaves like hα,α > 0 (i.e.
hβ,β > 0). Depending on different parameter α different lower-dimensional mod-
els are obtained (see [14]).

Different influence of the imperfections of the domain on the model is also
discussed in the literature. In [5, 7] it is assumed that the stored energy is non-
homogeneous function and oscillates with the order h, as the thickness of the plate,
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