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Fig. 1 Unstressed configuration of damaged cable
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Fig. 2 Cable’s configurations and characteristics
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Fig. 3 Damage effects on mode frequencies
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Fig. 4 Damage effects on frequency response curves of the suspended cable
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Damage effects on time history curves, phase portraits,Poincare sections and frequency spectrums
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Nonlinear resonant response of suspended cables considering damage effects

ZHENG Pan-pan, ZHAO Yao-bing”, WU Xian-qiang
(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract: Suspended cables are inevitably damaged during construction,operation and maintenance, which
leads to changes in vibration characteristics. Based on the Hamilton’ s principle, three dimensionless
parameters of damage intensity,extent and position are introduced here. The in-plane nonlinear dynamic
model of the suspended cables considering the damage is established, and the infinite dimensional
dynamic differential equation can be obtained. The amplitude-frequency response equation and steady-
state solutions are obtained by using the higher-order multi-scale method. Numerical examples show that
the linear and nonlinear resonance response characteristics of the suspended cables are closely related to
damage effects. Once a suspended cable is damaged,its tension decreases and the sag increases,and a new
static configuration is generated. The natural frequencies of the damaged cable decreases with the
increase of the damage intensity. Damage effects make the crossover point between the symmetric and
antisymmetric mode frequencies shift and the internal resonant responses could be affected. The vibration
characteristics of the system are changed quantitatively and qualitatively due to the damage effects,and
the resonant response characteristics are significantly affected by damage with different sag-to-span
ratios. The damage effect can even directly change the amplitude of the steady-state response and the

number of stable solutions,causing large amplitude and endangering the safety of the structures.

Key words: suspended cable; damage effect; resonant response; multiple scales method; steady-state

solution
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