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N(x,t)= | ofx,z t)dA. (3)
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Leaderman [13] , O(x, z,t)

O(x,z,t) = Eog(&x,z,1))+ I§E>(t— Veg(&x,z,t))dT, (4)
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g( €

g(€x,z,1)) = €x,z, 1)+ BE(x,z, 1)+ Y (x,z, 1), (5)
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xi(t) = abe “‘Le“g,( T)dT,

13
x2(t) = obe “I0e°Tg2( T)dT.

(10)
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q2(t) + ga(t) = xo(t) = fot), @(t) =~ axoft)+ abga(t).
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xx(t) =—- wi(t)+ abgi(t)-
(15) (16
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B= 4.5 Y=12000, b= 0.1, f1(t)= feos(Qt), f2(1) = 0, b2 = 0.
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Nonlinear Dynamic Behaviors of
Viscoelastic Shallow Arches

YI Zhuang-peng', WANG Lian-hua’, ZHAO Yue yu®
(1.School of Civil Engineering and Architecture, Chan gsha University of Science
and Technology , Changsha 410114, P.R . China;

2. College of Civil Engineering, Hunan University , Chan gsha 410082, P.R. China)

Abstract: The nonlinear dynamic of nonlinear viscoelastic shallow arches subjected to the external
excitation is investigated. Based on the d Alembert principle and the Eulee-Bernoulli assumption, the
governing equation of shallow arch was obtained, where the Leaderman constitutive relation was ap-
plied. The Galerkin method and numerical integration were used to study the nonlinear dynamic prop-
erties of the viscoelastic shallow arches. Moreover, the effects of the rise, the material parameter and
excitation on the nonlinear dynamic of shallow arch were investigated. The results show that viscoelas-

tic shallow arches may have chaotic motion for certain condition.

Key words: viscoelastic shallow arch; Leaderman constitutive relation; Galerkin method; bifurca-

tion; chaos



