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Experimental Study on Elasto-—plastic ShearfBuckhng of
Clamped Square Plates with Square Holes

Minoru UENOYA and Masaki NAKAMURA

ABSTRACT

Elasto—plastic shear buckling strength and post-buckling behavior of
square steel plates with square holes are investigated experimentally.
The plates are subjected to uniform shear deformations and clamped
along plate edges. The square holes are centrally located. Ratios of
the hole length a to the plate length £, a/ £, are 0.3, 0.5 and 0.7.
Comparisons are made with previously reported analytical results.
Elastic stresses along the plate edges and the hole edges show reasonable
agreement with the results from finite element analysis except corners of
the plates. For elasto—plastic buckling loads, test results show fairly
good agreement with analytical results. For ultimate loads of the plates
with the ratio a/2 =0, 0.3 and 0.5, the test results are less than the
analytical results because of the deflections caused by the buckling.
For the case of a/£ =0.7, the test result is greater than the analytical
results because of no deflection caused prior to plastic failure.
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Fig.4 Stresses of unperforated plate
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Fig.6 Circumferential stresses at hole edge
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Table 1 Initial deflection

a/t 0 omax(mm) 0 omax /1
0.0 0.30—0.27 0.09—0.08
0.3 | 0.08-0.45 | 0.03—0.14
0.5 0.21-0.10 0.07—0.03
0.7 0.40—0.30 0.13—0.09
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Table 2 Elasto—plastic buckling strength

E iment Theo

Hole size —— o it P,
P Q P Q |z —

a/ﬁ - Pct

(tonf) Qp (tonf) Qp

0.0 32.93 | 0.906 | 32.367| 0.890 | 1.017
0.3 24.29 | 0.668 | 22.548 | 0.620 | 1.077
0.5 14.73 | 0.405 | 18.002 | 0.495 | 0.818
0.7 9.35 | 0.257 7.892 1 0.217 | 1.185

Table 3 Ultimate strength and post—buckling strength

Ultimate strength Post— buckling strength
Hole size Experiment Theory p p P p

a/ ¢ P Q Pu Q P“° P"c P"° P"t
(tonf) | Q, | (tonh) | Q, u o o ot

0.0 34.0 0.935 | 36.37 | 1.000 | 0.935 1.05 1.03 1.12

0.3 26.0 0.715 | 28.00 | 0.770 | 0.929 1.15 1.07 1.24

0.5 16.0 | 0.440 | 18.44 | 0.507 | 0.868 | 0.89 1.09 1.02

0.7 9.5 0.261 7.89 | 0.217 | 1.204 1.20 1.02 1.01
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