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Nonlinear Dynamics Response of Casing Pipe
Under Combined Wave Current

TANG You gang, GU Jiayang, ZUO Jianli, MIN Jian gin
(Department of Naval Architecture and Ocean Engineering, School of Civil Engineering,
Tianjin University, Tianjin 300072,P.R . China)

Abstract: The vortex induced nonlinear vibration of casing pipes in the deep water was studied con-
sidering the loads of current and combined wave_current. The vortex_induced vibration equation of a
casing pipe was set up considering the beam mode and Morisoni s nonlinear fluid loads as well as the
vortex excited loads. The approach of calculating vortex_excited nonlinear vibration by Galerkin’ s
method was proposed. The natural vibration frequencies and modes were obtained, and the response
induding primary resonance induced by current and the composite resonance under combined wave_
current for the 170 m long casing pipe in the 160 m depth of water were investigated. The results
show that the dynamics response of casing pipe obviously increases, and the complicated response
behaviors of casing pipe are described under combined wave _current.

Key words: casing pipes in the deep water; fluid dynamics, combined wave current; vortex_excited

vibration; composite resonance



