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Abstract: The purpose of this paper is to give some theoretical results, under
weaker hypotheses imposed on the external, internal, linear potential loads and three
measurable portions with non null area of the boundary of the shallow shell, for the
local existence and uniqueness of solution to the stationary von Karman equations,
with free-type boundary conditions of the elastic shallow shell. Finally, in some
theoretical results, we describe an iterative method for constructing a unique weak
solution for the problem.
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1 Introduction

In nonlinear three-dimensional elasticity theory, the stationary von Karman equations are
two dimensional equations for the nonlinearly elastic shallow shell. The mathematical
model is a modeling of the physical situation of buckling phenomenon of the elastic
shallow shell, which is perturbed by the external and internal forces and potentially non
conservative loads L(.) applied to the system, see [3]. In case of free-type and mixed
homogenous boundary conditions, we know the static von Karman equations for vertical
displacement u of the middle surface of the reference configuration of the shell from a
plane, and the Airy stress function ¢ has the form, see, for instance, [3].
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