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Fig.1 Stayed cable model under the dynamic boundary

condition in both ends
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Fig.2 Stayed cable model based on VFIFE
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Fig. 3 The displacement time history curves of the cable

under axial support excitation
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Tab.1 The RMS of the displacement response at the

mid-span of the cable
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Vector form intrinsic finite element based simulation on

parametric vibration of cables

DUAN Yuan—feng' , HUANG Jia-si", DENG Nan', WANG Su-mei*, YING Zu—guang4, HE Wen’
(1.College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China; 2.Huadong Engineering Corpo-
ration Limited, Power China, Hangzhou 311122, China; 3.National Rail Transit Electrification and Automation Engineering
Technology Research Center (Hong Kong Branch), Hong Kong 999077, China; 4.Department of Mechanics, School of Aeronau-
tics and Astronautics, Zhejiang University, Hangzhou 310027, China; 5.Zhejiang Province Key Laboratory of Advanced Manufac-
turing Technology, Zhejiang University, Hangzhou 310027, China)

Abstract: The parametric vibration is mainly caused by the vibration of the end supports connecting the cables. The cable is the
main force component of the cable-stayed bridge. A small disturbance of the stayed cable will be motivated to oscillate with large
amplitude once the natural frequency of cables meets a certain multiple relationship with that of support motion, which will cause
security problems of bridges. As the complexity of nonlinear problems in the parametric vibration, the traditional analytical meth-
ods are unsuitable to be applied in engineering. Hence, the vibration analysis of the stayed cable under dynamic boundary conditions
were conducted based on the Vector Form Intrinsic Finite Element method (VFIFE) in this paper and the accuracy of the results
were validated by comparison with numerical solution of the governing equations. In addition, the characteristics of the main reso-
nance regions and the main parameter resonance regions excited by axial support motion were discussed. The effects of the angle of
inclination, damping ratio and the wind loads on parametric vibration were also analyzed, respectively. The results showed that the
VFIFE method is enable to efficiently simulate the parametric vibration of cables under various conditions, which is benefit to engi-

neering application.
Key words: stay cable; parametric vibration; vibration simulation; Vector Form Intrinsic Finite Element method ; numerical solution
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