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DYNAMIC RESPONSE OF A PLATE RESTING ON A 
VISCOELASTIC SUBGRADE 

BISHAN KISHOR* 

INTRODUCTION 

, '. 

The theory of beams and plates on elastic foundations is one of the most important fields 
of·study in mechanics. Large number of paMrs have appeared on the subjectll ' and most 
of the studies in this field were based on the Winkler-Zimmermann hypothesis. H. Hertz 
(1886) was the first to give a complete analysis of floating elastic plates. Wymen'" and 
MeyerhoflO' analysed ice sheets as floating plates on liquid foundations.. An excellent 
account of plates on elastic foundations is available in the classical book"ofTimosheltklr. " 
and Woinsky-Kreiger"'. E. Reissner'" analysed thin plates on Winkler foundation having 
variety of boundary conditions including non-linear effects. Sinha'" solved the problem 
for large deflections and Woinsky-Kreiger'?) and Kaczkowski(8) solved the problem for 
anisotropic plates. Y.Y. Yu'" solved ;the problem for simultaneous axial and lateral loads. 

Freudenthal and Lorsch'·" and Hoshkin and LeeClll have presented investigations 
of infinite beams and plates on Maxwell and Kelvin type of foundations. Pister and Willi
ams'lt) and Pister'·S) show the application of Reissner type model representing differential 
shear. The dynamic response of a beam on a viscoelastlc subgrade has been discussed 
by Achenbach and Sun' .... 

The present paMr deals with the evaluation of dyanamic response of a plate resting on 
a viscoelastic subgrade and subjected to dynamic surface loads with spatial force distribu
tions corresponding to that for rigid base, uniform and parabolic distributions. 

FORMULATION OF THE PROBLEM 

In the present case an infinite elastic plate is considered resting on a three-element 
standard linear viscoelastic solid represented by a spring k. in series with a Kelvin-Voigt 
clement having spring k, and dashpot c. It appears as if an infinite number of viscoelastic 
elements are required to represent this system. But due to the linearity of the viscoelastic 
solid the analysis may be carried by considering spring and dashpot constants per unit of 
area. 

The differential equation of motion for a homogeneous, isotropic and thin elastic plate 
resting on a viscoelastic subgrade is given, for axisymmetric case, by the following; 

D \7'. W (R, t)+mo'Wat\R,t)=P(R, t)-Q(R,t) : .• {I) 

where, 

( o' I 0)' 
\7'.= oR; rR oR 

and the relation between the deflection of the viscoelastic element and the subgradereaction 
duo to its deformation is expressed by the following equation; 

oQ (R, t) oW (R, t) 
{{kt+k,)/k.l Q (R, t)+(c/k.) ---at-=k, W (R, tHc of" ... (2) 
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