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In this paper, the elastoplastic buckling of rectangular plates over the Pasternak foundation has been
analyzed with the fixed and simply supported boundary conditions. Associated with the uniform loading
conditions on the plate by the in-plane compression and tension, the influence of the elastic foundation
is investigated in terms of two stiffness parameters, including the Winkler spring and the Pasternak
shear coefficients. In order to extract governing equations, two theories are used from the plasticity:
deformation theory (DT) with the Hencky constitutive relations and the incremental theory (IT) based
on the Prandtl-Reuss constitutive relations. By implementing the generalized differential quadrature
method to discrete the differential equations, influences of loading ratio, length to width ratio, plate
thickness, and the elastic foundation characters are studied. By comparing the obtained results with the
data reported in references, the accuracy of the model is verified. Consideration of results shows that
applying the elastic foundation causes critical buckling load to increase. In addition, enhancing the
elastic foundation parameters leads to amplifying the difference between buckling loads obtained from
two theories, especially in the larger thicknesses. Moreover, according to increasing the plate thickness
in the tensile state of the loading, application of the elastic foundation causes plate stress to reach a
value higher than the ultimate stress of the specimen.
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Fig.1 geometric schematic rectangular plate Subjected to axial loads
embedded in elastic medium modeled as Pasternak foundation model
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Table 1 The computational convergence rate for SSSS square plates
under equibiaxial loading
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Table 2 Comparison studies of buckling coefficient for SSSS square
plates under uniaxial and equibiaxial loadings with Incremental Theory
(IT) and Deformation Theory (DT) predictions
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Table 3 Comparison of buckling coefficient for a thin square plate (h/a = 0.001) subjected to uniaxial and equibiaxial loadings resting on

Pasternak elastic foundation
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Fig. 2 comparison of buckling coefficient for SSSS square plates with
analytical solution [8] under Elastic Theory, Incremental Theory (IT)

and Deformation Theory (DT) predictions
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Fig. 4 Variations of buckling coefficient with loading, thickness to
length ratios and pasternak shear modulus for SSSS square plates under
Incremental Theory (IT) and Deformation Theory (DT) predictions
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Fig. 3 Variations of buckling coefficient with loading,thickness to
length ratios and winkler modulus for SSSS square plates under
Incremental Theory (1T) and Deformation Theory (DT) predictions
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Fig. 6 Variations of effective stress with loading, thickness to length
ratios and pasternak shear modulus for SSSS square plates under
Incremental Theory (IT) prediction
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Fig. 5 Variations of effective stress with loading, thickness to length
ratios and pasternak shear modulus for SSSS square plates under
Deformation Theory (DT) prediction
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Fig. 9 Variations of buckling coefficient with aspect ratios, thickness to
length ratios and elastic foundation for SSSS plates under Incremental
Theory (IT) and Deformation Theory (DT) predictions
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Fig. 7 Tangent modulus versus loading ratio by Deformation Theory

(DT) in various thicknesses parameters and winkler modulus for SSSS

square plate.
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Fig. 10 Variations of buckling coefficient, with elastic foundation for
square plate under various boundary conditions, equibiaxial loading
and Incremental Theory (1T) and Deformation Theory (DT) predictions
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Fig. 11 Variations of tangent modulus, with elastic foundation for
square plate under various boundary conditions, equibiaxial loading and
Incremental Theory (IT) and Deformation Theory (DT) predictions
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