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Qut-of-plane Response of Cables through Bifurcation under Inplane Forcing
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Kazuo TAKAHASHI, Takatoshi SHIRAISHI, Toshihiko ASO and Yasunori KONISHI

Qut-of-plane response of a cable through bifurcation under in-plane sinusoidally
time-varying load is analyzed. The nonlinear equations of motion of a cable in three
dimensions are solved by a Galerkin method. Nonlinear in-plane responses and the
corresponding out-of-plane vibrations are obtained for various sag-to-span ratios.
The frequency range where out-of-plane response exists varies with the change of the
sag-to-span ratio and its width is broad in the particular sag-to-span ratio. The
unstable regions are wide when the mode of the out-of-plane vibration is similar to

that of the in-plane vibration and are much affected by damping of the cable.
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