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DYNAMICAL BEHAVIORS OF ELASTIC TIMOSHENKO BEAMS
WITH DAMAGE ON VISCOELASTIC FOUNDATION

Sun Lixin"  Sheng Dongfa
( Civil Engineering Institute , Southwest Forestry University, Kunming 650224, China)

Abstract The differential equations of motion governing nonlinear dynamical behavior of elastic Timoshenko
beams with damage on viscoelastic foundation are given in this paper. It is known that the derived equations are
a set of nonlinear partial-differential equations. To this end, the Galerkin method is firstly applied to simplify this
set of equations, and a set of ordinary-differential equations are obtained. The Matlab software is then used to
simulate the dynamical behaviors of the elastic Timoshenko beams. Meanwhile, the influence of the load and the
viscoelastic parameters of foundation and the damage on the dynamic behaviors of beams is also studied. Various
numerical methods of nonlinear dynamics are used including time history curves, phase-trajectory diagram, Poin-
care sections and bifurcation figures. It is found that The stability of movement of the structure is strengthened

when the viscoelastic parameters of foundation are increased, but the damage of the Timoshenko beams reduces

the stability of movement of the structure.

Key words viscoelastic foundation, damage, Timoshenko beams, nonlinear dynamics
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ki =817 KB,/ (8B,") ,
by =By (48,7)/ (1 +v) =97 1B,/ (1608,*) ,
by =578,/ (2B,2) /(1 +v) +

277 kB, / (40B,*) ,
ky =277 1B,/ (808,%) ,
kyp =97 B,/ (4B,2) /(1 +v) +

7297 KB,/ (160B,*) ,
by =77'2,34/,312 +Bs ,kuy =B
kys =848,/ (178,) ,ky =97 B,/B)" + s,
by =Be ki =252mB,/(178,)



