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Experimental Study on Elastic Shear Buckling of

Clamped Square Plates with Square Holes

Minoru Uenoya and Masaki Nakamura

ABSTRACT

Elastic shear buckling strength and post-buckling behavior of square steel
plates with square holes are investigated experimentally. The plates are subjected
to uniform in-plane shearing 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 elastic buckling load, test results show good
agreement with analysis within 14%. Experimental ultimate loads of the plates
with the ratio a/£ = 0, 0.3, 0.5 and 0.7 are 5.40, 5.90, 3.27 and 1.57 times
of the elastic buckling load, respectively.
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a/f = 0.7

Fig.3 Initial deflection(mm)
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Fig.5 Stresses of perforated plate at plate edge
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Fig.10 Elastic_ buckling of clamped square plate with square hole
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Fig.13 Deflection (mm)
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Table 3 Ultimate strength and post-buckling strength

Ultimate strength Post-buckling strength
Hole si Experiment Theory - .
06 8126 xporinen y Pue Pue Put P(ue Pue
d /Q Pue Q Put Q P X P A P t- P F"‘
(tonf) | ~ Qp | (tonf) Q» ! ° e ee ee
0.0 8. 80 0.906  10.817) 1.000] 0. 906 5.75 6. 34 5.40 1. 90
0.3 6. 40 0.592 | 8.329] 0.770} 0.768| b5.21 6.78 5. 90 0. 65
0.5 3.60 0.333 | 5.484 | o.507| 0.656| 3.26 4. 97 3. 27 0. 37
0.7 1. 80 0.166 | 2.347} 0.217| 0.767| 1.35 1.76 | 1.57 0.18
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Fig.14 Elastic buckling strength and ultimate strength
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