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Research on Nonlinear Vortex-induced Vibrations of
Submerged Hoating Tunnel Tethers

GE Fel, HUI Lei, HON G You shi
(State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, CAS, Bejing 100080, China)

Abgtract : Mathematical model of nonlinear vortex-induced vibration was presented for predicting
the nonlinear dynamic responses of submerged floating tunnel (SFT) tethers which were
subjected to wave, current and oscillatory displacements at their upper end in horizontal and
vertical directions. The finite difference method was used to solve the dynamic equations of
tethers. The calculated results show that the transverse amplitudes of vortex-induced vibration
decrease when considering the coupling between the in-line and the crossflow vibrations. The
geometric nonlinearity of the tether inhibits the excitement of higher modes of vibration.
However , the inline amplitudes of vortex-induced vibration increase due to the coupled
vibrations. Periodical vibrationsof submerged floating tunnel caused by wave forcesplay the roles
of parametric exciter and forcing exciter to vortex-induced vibrations of tethers. In-line
amplitudes of vortex-induced vibration increase obviousy due to the external excitations, and the
transverse amplitudes of vortex-induced vibration exhibit a periodic behavior. These results
indicate that the higher modes of vibration are excited because of external excitations.

Key words: tunnel engineering; submerged floating tunnel ; finite difference method; vortex-in-
duced vibration response; tether; wave; current
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