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Abstract: In this paper, a nonlinear vibration model of cable and bridge coupling is established, the dis-

placement response of the model is solved, and the influences of bending stiffness on the displacement re-
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sponse of the cable are considered. Firstly, the vibration equation of the stay-cable is obtained by the
Hamiltonian variational principle. Then, the vibration equation of the cable and bridge coupling model is
obtained with dynamic tension as the medium. Based on the Galerkin method, the vibration equation is
transformed into an ordinary differential equation, the common vibration mode of this ordinary differential
equation is analyzed with the multiple scales method, and the four-order Runge-Kutta method is described.
Finally. the vibration equation is systematically analyzed with a numerical example. The results show that
the coupling between in-plane and out-of-plane of cable and bridge is significant, and in-plane vibration dis-
placement of cable is far greater than out-of-plane swing displacement of cable; that for the dynamic analy-
sis of small-diameter cables, the influences of bending stiffness on vibration characteristics of cable are
negligible, but for the dynamic analysis of large-diameter cables, the influences of bending stiffness on vi-
bration characteristics of cable should be considered; that for small-span and small-tension cables, the ben-
ding stiffness does not change the nature of their resonance, but the conditions of resonance tend to have a
left deviation, and the trend of in-plane displacement is not obvious, but the trend of out-of-plane displace-
ment is significant; and that for the long-span and large-tension cables, the influences of bending stiffness
on the condition of resonance of cable can be ignored.

Key words: cable; coupling; resonance; multiple scales method; displacement response
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