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Transverse vibration of cables under elastic boundary conditions

CHENG Peng, FENG Zhi-min, CHEN Yue-hua*, ZHANG Gang, YAN Wei
( Faculty of Maritime and Transportation, Ningbo University, Ningbo 315211, China )

Abstract: The linear springs and the torsion springs are applied to both ends of the cable. By introducing the
boundary springs and defining stiffness constants to the springs, the transverse vibration model of the cable
under arbitrary elastic boundary conditions including all the classical boundary conditions can be easily obtained.
The displacement of the transverse vibration of the cable is extended to a Chebyshev series, which makes the
constructed functions sufficiently smooth in the whole solution domain. The transverse vibration of the cable
under different boundary conditions is also investigated. The test results are in good agreement with those from
the references for verifying the correctness of the constructed model. The analysis on influence of boundary
stiffness and torsional stiffness on the transverse vibration characteristics of the cable is conducted, indicating
that the influence of the boundary condition on the natural frequencies of the cable should by all means be taken
into consideration.

Key words: stay cable; transverse vibration; elastic boundary constraint; Chebyshev series; natural frequencies



