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Abstract

Vortex-induced vibration (VIV) is one of the common dynamic responses of deep-sea risers in com-
plex ocean environments, often leading to fatigue damage of the riser structure. This study analyzes
the VIV of rigid risers, with a focus on the in-line and cross-flow vibration characteristics. In the
numerical simulation process, a coupled system of ordinary differential equations is constructed to
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describe the interaction between the structure and the wake oscillator. The fourth-order Runge-
Kutta method and the finite difference method are employed to solve the system. The simulation
results show a high degree of consistency between the two numerical methods, verifying the accu-
racy and effectiveness of the proposed approach. Furthermore, based on this method, the variation
of displacement amplitude with reduced velocity is investigated under a series of mass ratio and
structural damping ratio conditions.
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Figure 1. Model of vortex-induced vibration for a rigid cylinder
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Figure 2. Variation of the dimensionless displacement x with dimensionless time t
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Figure 3. Variation of the dimensionless displacement y with dimensionless time t
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Figure 4. Variation of the dimensionless oscillator p with dimensionless time t
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