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Influence of End Excitation Phase Difference on Subharmonic

Resonant of Suspended Cable”

Li Cong Sun Ceshi’ Zhao Bihang
( College of Civil Engineering, Chongqing Jiaotong University, Chongging 400074, China)

Abstract Complex nonlinear dynamic phenomena will occur when the suspended cable is subjected to
multiple parametric excitations. In order to study the effects of parametric excitation under different pha-
ses on the harmonic response of suspended cable, the model of suspended cable with parametric excita-
tion at both ends is established, and the infinite-dimensional discrete equations of motion are obtained.
The subharmonic resonance in plane is studied by using the multiple scales method verified by numerical
integration. The general expressions of equivalent excitation amplitude and response phase of multi-exci-
tation system is given, and the effects of different combinations of in-plane two excitations on the re-
sponse amplitude and phase are qualitatively analyzed. The results show that the effect of multi-point ex-
citations phase difference on the suspended cable response amplitude varies with 2x as a periodic variation
and is symmetric about n. These excitations make the response phase of the system shift based on the re-
sponse phase of the suspended cable. When the phase difference excitation between them gradually chan-
ges from 0 to w, the phase-frequency curves also shift by n. The excitation phase difference does not
change the soft and hard properties of the system, but affects the response amplitude and the width of

the resonance region, and the width of the resonance region is symmetrical about ¢ =0.
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