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Quasi_Static Analysis for Viscoelastic

Tim oshenko Beams With Damage

CHENG Chang_junl, SHENG Do ng,fam, L1 Jing,jingl
(1.Shanghai Institute of Applied Mathem atics and Mechanics; Department of Mechanics ,
Shan ghai University, Shanghai 200072, P R China;

2. Department of Electromechanic and Autom atic Engineering,

Fujian University of Technology, Fuzhou 350014, P R China)

Abstract: Based on convolution_type constitutive equations for linear viscoelastic materials with dam—
age and the hypotheses of Timoshenko beams, the equations governing quasi_static and dynamical be-
havior of Timoshenko beams with damage were first derived. The quasi_static behavior of the vis-
coelastic Timoshenko beam under step loading was analyzed and the analytical solution was obtained
in the Laplace transformation domain. The deflection and damage curves at different time were ob-
tained by using the numerical inverse transform and the influences of material parameters on the quasi_

static behavior of the beam were investigated in detail.

Key words: viscoelastic solids with damage; Timosenko beam; quasi static response



