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Elastic-plastic Buckling Analysis of Plates with Circular Holes

Subjected Uniform Shear Deformation

Minoru UENOYA

_ ABSTRACT

Elastic-plastic shear buckling of square plateé containing centrally located circular holes is
investigated analytically. The - plates are subjected to uniform shear stresses or uniform shear de-
formations. Ratios of the hole diameter to the plate length, d/y, are 0.15, 0.3, 0.5, 0.7 .and
0.85. The influence of the circular hole and in-plane loading condition on buckling strength is
considered on various sized holes. The results suggest that the buckling strength in the uniform
shear deformations is higher than the unfiorm shear stresses in the elastic and elastic-plastic ranges.
These phenomena are more remarkable in the clamped plates than the simply supported plates.
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(a) uniform shear stress
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(b) uniform shear deformatiom

Fig. 1 Perforated plate subjected to shear
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Table 1 Maximum circumferential stresses
0+/t, at hole edge

d/¢ | USS* | USD** | USD/USS
0.15 3. 08 2. 90 0. 942

0. 30 4. 35 3.50 0. 805

0. 50 6. 96 4. 19 0. 602
0.70 | 12.381 5.77 0. 469
0.85| 22.31 8. 29 0.372
USS* : uniform shear stress

USD** : wniform shear deformation
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Fig. 6 Stress distribution at boundary under

uniform shear stress
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Table 2 Elastic shear buckling
coefficient k

7, Simply supported plate
USS* | USD** | USDUSS
0. 15 8. 39 8.29 0. 988
0. 30 6. 24 6. 10 0. 978
0. 50 3.83 3.92 1. 023
0.70 2.13 2. 48 1. 164
0. 85 1.45 | -1.79 1. 284
Y : Clamped plate
USS* | USD** | USD/USS
0.15 | 18.15 | 13.486 1. 024
0.30 | 10.11 | 11.21 1. 109
0. 50 7. 18 9. 48 1. 320
0. 70 5.23.| 8.23 1. 574
0. 85 5.22 8. 33 1. 596
USS* : uniform shear stress

USD** . uniform shear deformation
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Table 8 TUltimate shear forces Q- Qp

d/¢ | USS* | USD** | USD USS

0.15 | 0.871 | 0.945 | 1.085

0.80 | 0.703 | 0.852 | 1.212

0.50 | 0.459 | 0.685 | 1.492

0.70 | 0.216 | 0.450 | 2.088

0.85 | 0.093 | 0.280 | 8.011
USS* : uniform shear stress

USD** : wniform shear deformation
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