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THREE-DIMENSIONAL CORRECTIONS FOR PLATES APPLIED IN-PLANE
AND OUT-OF-PLANE LOADINGS

TR — AR B B A1

By Ken-ichi HIRASHIMA and Yoshikazu NEGISHI

By using of the formulation of the authors’ general higher-order theory of plates which
satisfy exactly the boundary (loading) conditions of upper and lower surfaces of the plate, we

solve the particular problems of a semi-infinite, isotropically elastic plate of uniform
thickness with a sinusoidally varying in-plane (stretching) and out-of-plane (bending) edge

loads. Two types of approximate three-dimensional corrections to the elementary two

—dimensional plane stress solution are obtained as closed form solutions. Numerical results
for these solutions of appropriate truncated terms are compared with the plane stress and

plane strain solutions which depend on Poisson’s ratio.
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Semi-Infinite elastic plate with a sinusoidal
normal edge load (In-plane problem ).
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Fig. 2 Maximum and minimum values of 7u/0o at the
edge (y=0) for the case of Fig. 1.
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Fig. 4 Distributions of z/0o at the edge (y=0 and z=0)
with ba=2xb/l=4.0 for the case of Fig. 1.
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Fig. 5 Distributions of zz:/0o at the edge (y=0 and 2=5)
with ba=27b/l=4.0 for the case of Fig. 1.
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Fig. 6 Distributions of zz/0s toward the interior region
(x=0 and z2="5) with ba=2xb/l=4.0 for the case
of Fig. 1.
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Fig. 7 Distributions of rx/ov at the edge (y=0 and 2=
0.50) with ba=27b/I=4.0 for the case of Fig. 1.
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Fig. 8 Semi-Infinite elastic plate with a sinusoidal
tangential edge load (In-plane problem II).
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Fig. 9 Maximum and minimum values of zzx/00 at the

edge (y=0) for the case of Fig. 8.
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Fig. 10 Semi-Infinite elastic plate with a sinusoidal nor-
mal bending edge load (Out-of-plane problem I).
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