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Fig. 1 Configurations of the stayed cable and its characteristics
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Temperature effects on the resonance responses of

stay cables under support excitation
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Abstract: Based on the incremental thermal field theory,the nonlinear dyr}e\l 1{\ odel of stay cables with
ters in the cable tension force

thermal effects was established by introducing two non-dimensional pagame

and the sag,and the nonlinear vibration equations of motion were ive’,d}by the Hamilton’s principle.
Under support excitation,these differential equations were dlscret’(e by the Galerkin method. The first
two in-plane and out-of-plane mode shapes were selected in forming the dynamic response and the
Runge-Kutta method was used to solve these ordinary dlfférg\tlal equations from forward sweeping to
backward sweeping. The amplitude-frequency responsedfurves of the numerical examples show that the
natural frequencies decrease with temperature chang@% ihe resonance interval drifts;the location of the
jump point shifts; the resonance response ar/n,p\ itudés change; under the excitation of the support
motions, many more modes might be excit %6\1 e temperature is changed,so the energy of different

modes and the energy transfer between diffdrent modes varies under temperature changes.

Key words: stay cable;temperature variatjon;resonance response; Runge-Kutta method

) aL
y!«) ?/
4§ )
N
/

5| F§ Z~ XX /Cite this paper:

X B K P IR A AT S F8 Sl AR R S AR e o S e (). TS ) AR . 2017, 34(5) 1 644-649.

ZHAO Yao-bing,SUN Ce-shi. Temperature effects on the resonance responses of stay cables under support excitation [J]. Chinese
Journal of Computational Mechanics,2017,34(5):644-649.



