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Generalized Variational Principles of the Viscoelastic
Body With Voids and Their Applications

SHENG Dong fa"*, CHENG Chang jun', FU Ming fu’
(1. Shanghai Institute of Applied Mathematics and Mechanics, Department of Mechanics,
Shan ghai University, Shanghai 200072, P. R. China;
2. Graduate School of Engineering Mechanics, Institute of Civil Engineering,

Nanchang University , Nanchang 330029, P.R. China)

Abstract: From the Boltzmann’ s constitutive law of viscoelastic materials and the linear theory of e-
lastic materias with voids, a constitutive model of generalized force fields for viscoelastic solids with
voids was given. By using the variational integral method, the convolution type fundional was given
and the corresponding generalized variational principles and potential energy principle of viscoelastic
solids with voids were presented. It can be shown that the variational prindples correspond to the dif
ferential equations and the initial and boundary conditions of viscoelastic body with voids. As an appli-
cation, a generalized variational prindple of viscoelastic Timoshenko beams with damage was obtained
which corresponds to the differential equations of generalized motion and the initial and boundary con-

ditions of beams. The variational principles provide a way for solving problems of viscoelastic solids
with voids.

Key words: viscoelastic solid with void; variational integral method;, generalized variational principle;
generalized potential energy principle; Timoshenko beam



