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Rigid Punch Problems Using Variatiomal
Inequalities Represented by Green's Operator

%
Noboru Kikuchi

This study is concerned with the theory and application of variatiomnal
inequalities represented by Green's operator to rigid punch problems which
involve the deformation of a foundation indented by a rigid punch, including
approximations and solution methods. We first introduce the Pasternak foun-
dation which consists of a shear layer and continuous spring elements. This
case provides a simple case for studying the mathematical structure of rigid
punch problems by variational inequalities. Using the fact of existence of
Green's operator for the Pasternak foundation, the contact conditions are re-
presented within a system of inequalities which precisely implies the formu-
lation by a variational inequality. Existence and uniqueness of solutions are
proven by comparison theorem and well-posedness of the auxiliary problem. It
should be noted that the procedure of the proof implies a solution method.
Then, an approximation of the problem is introduced together with several nu—
merical examples. Since the problem is defined in the dual space of the space
which includes admissible displacements, special considerations are necessary
to approximate the problem. Then all above discussions are extended to the
case of linearly elastic foundations. It is worthwhile to note that the prob-
lem can be formulated only on the possible contact surface. This fact leads
a considerable effectiveness for computations. Thus, this study shows not
only a mathematical theory of rigid punch problems but also precise approxi-
mations and effective solution methods.
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