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Stability analysis of submerged floating tunnel tether

SU Zhibin, SUN Shengnan

(School of Architecture & Civil Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract: To study the stability of submerged floating tunnel tether, the vortex-induced vibration equation of tether is set up, which is
simplified by Galerkin method. The stability of tether vibration is judged by Lyapunov exponent method. Effects of dynamic and static
tension ratio, damping ratio and parametric excitation frequency of tether on its vibration stability are analyzed. The results show that
the stability of submerged floating tunnel tether depends on dynamic and static tension ratio, damping ratio of tether and frequency ratio
(‘the ratio of parametric excitation frequency and the first order modal frequency of tether) ; when the frequency ratio is around 1 and 2,
with the increasing of dynamic and static tension ratio and decreasing of damping ratio, the tether changes gradually from stable state to
instable state and the instable region of tether increases gradually.
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Fig. 1 Diagrammatic sketch of submerged floating tunnel
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Tab. 1 Basic parameters
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Fig. 2 Lyapunov exponent solving graph Fig. 3 Relationship between dynamic and static tension ratio and

stability of tether
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