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Elasto-plastic Shear Buckling Strength of Square Plates with Reinforced Circular Holes
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Elasto-plastic shear buckling of square plates containing reinforced circular
holes is investigated analytically. The perforated plates are subjected to uniform
shear stress or uniform shear deformation, and are simply supported, clamped or mixed
supported on all four edges. Ratios of the hole diameter to the plate width,d/ g,
are 0.15,0.3,0.5,0.7 and 0.85. The influence of location and shape of reinforcement
around the circular hole or diagonal sections of the plate and loading conditions on
buckling strength are considered. Relationships are presented between the buckling
strength of plates, the size of the hole , width and depth of the reinforcement

For the elastic and elasto-plastic buckling, increasing the depth of the reinforcement
is much more effective than the width. In the location of the reinforcement, the
diagonal section is effective for the small holes and the edges of the circular holes
is effective for the large holes.
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(a) Uniform shear stress (b) Uniform shear deformation

Fig. 1 Perforated plate subjected to shear
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Fig. 2 Location, thickness and width of
reinforcement

Table 1 Width of reinforcement 2b/ g

Location of Hole size d/g )
reinforcement 0. 15 0.3 0.5 0.7 0. 85
0.05 0.09 0. 05 0.05 |0.025
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- 0.15 0.15 0.15 | 0.15 | 0.075
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Viagonal section] g 19 { 0.1¢ | 0.10 | 0.10 {0.050
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Fig. 8 Coordinate of perforated plate
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a) Uniform shear deformation

Fig.5(a) Spread of plasticity (2b/ g =0.10, h/t=8)
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b) Uniform shear stress

Fig.5(b) Spread of plasticity (2b/ ¢ =0.10, h/t=8)
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