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An Analytical Study of Stresses in a Square Flat Plate Subjected
to a Concentrated Load Using the Three-Dimensional Theory of Elasticity
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Abstract

In the stress analysis of plate, Classical plate theories are generally used. But, in applying these
theories the stresses underneath the concentrated load point cannot be analyzed because the
solution of stress fails to converge. In this paper, therefore, an attempt is made to analyze the

stresses directly underneath the concentrated load point for a supported square plate by using the

three dimensional theory of elasticity and the potential theory of displacement on the supposition

that uniformly distributed load acts on the central part of it. In order to clarify the validity of the

theoretical analysis, experiments for strain are carride out with a square plate. It is shown that

these theoretical results are in close agreement with experimental results. Specially, this analysis

is in a good agreement with actual phenomenon in case of the thick plate.
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Fig. 1 A square plate subjected to a partial distributed

load
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Table 1 Results of static 3-point bending test

P(kg) lex(x107%)|ey (x107%)| E (GPa) y

1.27 135.5 | —30.5 | 66.4 0.225
1.03 109 —23.5 | 66.9 | 0.216
0.71 73 -15.5 | 68.9 | 0.212
0.375 39.8 -9.0 | 68.1 | 0.226
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Fig. 7 Comparsion of analytical result with experimen-
tal result of strains ¢y, ¢, at the 50mm apart
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tal result of strains e, ¢, at the 50mm apart
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