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Fig. 1 Mechanical Model of Cable-stayed Arch
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Table 1  The coefficients of averaging equation
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Fig.2  Frequency-response curves of cables: ) ~w, ¢
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NONLINEAR DYNAMICS OF CABLE-STAYED ARCH UNDER
CABLES SUBJECTED TO EXTERNAL EXCITATION "

Lii Jiangen'? Zhao Yueyu’ Wang Ronghui’
(1. School of Urban construction ,Zhongkai University of Agriculture and Engineering , Guangzhou 510225 ,China)
(2. School of Civil Engineering and Transportation ,South China University of Technology ,Guangzhou 510641, China)
(3. School of Civil Engineering ,Hunan University ,Changsha 410082, China)
Abstract The nonlinear dynamics of the cable-stayed arch under cables subjected to external excitation was inves-
tigated. The coupling nonlinear dynamics equations of the cable-stayed arch derived by using Hamilton principle
were used. First,the Galerkin method was used to discrete the nonlinear equation of planar motion. Then the method
of multiple scales was applied to perturb the discrete equations of motion,and the averaged equation under the pri-
mary resonances of cables was obtained. The impact of the vibration of cables over the vibration of arch under cables
subjected to external excitation was studied ,and the equilibrium solution ,the period solution and chaotic solution of
averaging equations were examined. The analysis results indicate that the internal resonance of the cable-stayed arch
possibly appears when the frequency of cables approaches close to the frequency of arch,the energy is transferred
mutually between cables and arch ,and the cable-stayed arch presents complicated nonlinear dynamics behavior such

as leap ,bifurcation and chaos within the resonance frequency region.
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