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In plane free vibration analysis of cable-beam
composite structure with cable damage

WU Junyu', CONG Yunyue '?, KANG Houjun'?, GUO Tieding'?, SU Xiaoyang'*’
(1. School of Civil Engineering, Guangxi University, Nanning 530004, China;

2. Engineering Mechanics Research Center, Guangxi University, Nanning 530004 , China)

Abstract:In order to investigate the effect of cable damage on in-plane free vibration characteristics of
cable-beam composite structures, three dimensionless parameters of cable damage intensity, extent and
position are introduced in this paper to establish an in-plane dynamic model of single-cable cantilever
beam composite structures with cable damage. The eigenvalue problem of in-plane free vibration of a
single cable-cantilever beam model is solved by the method of separation of variables. At the same time,
the finite element models under undamaged and damaged conditions of the cable are established for
verification,and the results are in good agreement with the theoretical results. The results show that the
frequency of the combined structure will decrease obviously only when the sag or damage intensity and
extent of the cable are large. When the damage intensity and extent of the cable increase to a certain
value,1:1 in-mode resonance phenomena tend to appear for high order frequencies. The asymmetric
initial configuration caused by damage can increase the frequency of the combined structure, and some
mixed modes of the combined structure change to local modes, while some local modes change to mixed

modes.

Key words: cable-beam composite structure; cable damage; structural dynamics; free vibration; internal

resonance
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