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Fig. 1  Configuration of suspended cable
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Fig.2 Natural frequency and mode of suspended cable
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Fig.3 The amplitude — frequency response curves:
(a) The natural frequency of the first symmetric ;

(b) The natural frequency of the third symmetric
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Fig.4 FFT of Nonlinear Response of suspended cable;

(a) increasing the frequency; (b) decreasing the frequency
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Fig.5 The amplitude — frequency response curves:
(a) The natural frequency of the first symmetric;

(b) The natural frequency of the third symmetric
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NONLINEAR OSCILLATIONS OF SUSPENDED CABLES USING
THE CONTINUATION METHOD

Zhou Haibing' Liu Weichang®
(1. College of Civil Engineering ,Hunan University ,Changsha 410082, China)
(2. Guangdong Metallurgical Architectural Design & Research Institute , Guangzhou 510080, China )

Abstract The dynamic response of a suspended cable subjected to a harmonic excitation was investigated. Based
on the assumption of quasi — static stretching due to the fact that the transverse wave speed is much lower than the
longitudinal wave speed,the nonlinear governing in — plane equation of the suspended cable was derived by means
of Hamilton principle, which took into account the geometric nonlinearity of the suspended cable. And the dis-
placement of the suspended cable was expanded in a series of the natural modes of the suspended cable. Then, the
Galerkin method was used to obtain a finite — dimensional dynamical system. The periodic motions of the suspen-
ded cable were examined by means of the shooting method and the continuation method , while the non — periodic
motions were studied through direct simulations. A comparison with the direct numerical results was performed. At
last, the effects of the amplitude of the harmonic excitation on the periodic motion of the suspended cable were in-

vestigated.
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