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Bending and buckling solution of composite viscoelastic plate using the

generalized exponential basis function method
Arash Palizvan, Farshid Mossaiby*, Hossein Amoushahi

Civil Engineering Department, University of Isfahan, Isfahan, Iran.
*P.0.B. 81744-73441 , Isfahan, Iran, mossaiby@eng.ui.ac.ir

Keywords Abstract

Viscoelastic plate In this study, we employ first-order shear deformation theory to calculate maximum deformation and

Generalized exponential basis critical buckling load of moderately thick viscoelastic composite plates. These quantities are calculated over

functions time under in-plane and out of plane loadings. The mechanical properties of the viscoelastic material are

Plate bending, assumed linearly by expressing the modulus of relaxation in the form of the Prony series. Constitutive

Plate buckling equations are expressed as polynomials in the Laplace-Carson domain. Also, the Illyushin’s approximation

lllyushin’s approximation and inverse Laplace-Carson methods have been used for calculating the response of these relations in the

method time domain. Finally, the method of generalized exponential basis functions is used to solve the governing
equations for different values of time. Finally, the method of generalized exponential basis functions is used
to solve the governing equations for different time values. The time-history of maximum deflection and
critical buckling load are presented for the plates with different boundary conditions. The results of bending
and buckling of the simply-supported plates are compared with the existing literature. Plates with two
edges simply-supported and other edges fixed as well as those with all edges fixed are considered under
transverse and in-plane loading, to investigate the effect of changing boundary conditions. Several problems
with different boundary conditions are considered which many other analytical and semi analytical
methods are unable to handle. In all cases the proposed method has been able to outperform the other
methods.
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Table 2 Critical buckling load of square plate under uniaxial loading (¢ = 0)
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Table 3 Critical buckling load of square plate under hiaxial loading (@ = 0.5)
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Table 4 Critical buckling load of square plate under biaxial loading (@ = 1)
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Fig. 5 Effect of change of coefficient c; on the deflection history of
center of simple viscoelastic square plate (y = 0) under uniform load
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Fig. 6 Effect of change of coefficient c, on the deflection history of
center of simple viscoelastic square plate (y = 0) under uniform load
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Fig. 7 Critical buckling coefficient history of viscoelastic square plate
(y = 0) under uniaxial load for different boundary conditions
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Fig. 2 Maximum deflection history of viscoelastic square plate
(y = 0) under uniform load for different boundary conditions
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Fig. 3 deflection history of center of viscoelastic composite square
plate (y = 0.1) under uniform load for different boundary conditions
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Fig. 4 Effect of parameter y on the maximum deflection of
viscoelastic square plate for different values of relaxation function @
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Fig. 8 Critical buckling coefficient history of composite viscoelastic
square plate (y =0.1) under biaxial load (@ =1) for different
boundary conditions
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Fig. 9 Effect of ratio % on the critical buckling load of composite

viscoelastic square plate (y = 0.1) for constant value of relaxation
function @ = 0.1 under uniaxial loading (a = 1) for different
boundary conditions
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