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Study on Prestressed Concrete Reactor Vessel (PCRY) Structures

—I1-4 Effective Elastic Constants
for Perforated Concrete Plates—

PCRYV Research Group

Abstract

A procedure for analyzing the stresses in perforated plates based on treating the perforated mate-
rial as an equivalent solid material with modified elastic constants has been established. This paper
presents these constants, referred to as effective elastic constants, for perforated concrete plates with
triangular penetration patterns such as top head slabs of prestressed concrete reactor vessels. A for-
mulation of the relationship between the effective elastic constants and the elastic constants of the
material is derived from the two-dimensional elastic theory, and extensive numerical results covering a
wide range of ligament efficiencies in the perforated plates with reinforcement are given for the plates.
Finally, the applicabilities of these values to the plates in bending are examined in a number of exam-

ples.
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