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Elastic Shear Buckling Strength of Square Plates
with Reinforced Circular Holes

Minoru UENOYA and Masaki NAKAMURA

ABSTRACT

Elastic shear buckling of square plates containing reinforced circular holes is
investigated analytically. The perforated plates are subjected to uniform shear st-
ress or uniform shear deformation, and are simply supported or clamped on all
four edges. Ratios of the hole diameter to the plate width,d/¢, are 0.15, 0.3, 0.5,
0.7 and 0.85. The influence of the circular hole and loading condition on buckling
strength is considered. Relationships are presented between the buckling strength
of plates, the size of the hole and depth of the reinforcing ring. In addition the resu-
Its of an experimental study on square plates with circular holes which are rein-
forced to equal buckling strength of the unperforated plate are presented. The ra-
tio of the width to the thickness of the test plates is 333. The plates are subjected to
uniform shear deformations and clamped at all four edges. Results are compared
with analysis and experiments for various sized holes. Comparison of analytical
results with test shows good agreement on the elastic buckling strength for unper-
forated plate and the plate of d/¢ =0.3, and fairly good agreement for the plates
of d/¢ =0.5 and 0.7. It is shown that the experimental ultimate loads of the perfo-
rated plates with reinforcements are from 5.6 to 7.0 times of the 1initial buckling
loads.

Key words : elasto-plastic buckling, shear load, perforated plates, square holes
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Fig. 1 Perforated plate subjected to shear
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Fig. 3 Maximum circumferential stresses
at hole edge with reinforcement
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Fig- 11 Load vs lateral deflection
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~ Fig13 Elasto—plastic buckling of square plate
with reinforced circular holes
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Table 3  Ultimate strength and Post—buckling strength
Ultimate strength Post-buckling strength
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d/ﬂ Pue Q Put Q P P P K P P
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