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DYNAMIC RESPONSE ANALYSIS FOR COUPLED PARAMETRIC
VIBRATION AND VORTEX-INDUCED VIBRATION OF
TOP-TENSIONED RISER IN DEEP-SEA
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(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract:

excitation are investigated for top-tensioned risers. The analysis model of TTRs is presented considering the

The calculation method and dynamic characteristics of coupled parametric excitation and vortex

moving boundary conditions, and the vortex-induced response, coupled parametric excitation and vortex
excitation vibration of TTRs in the shear flow are studied. The analysis method of dynamic response is proposed
to research the influence of parametric excitation on VIV of the TTRs. The result shows that the VIV response of
the TTRs contains the component of 1/2 sub-harmonic induced by parametric excitation, and that the parametric
excitation has important significant for transverse vibration of TTRs.

Key words: top-tensioned riser; vortex-induced vibration; parametric excitation; coupled parametric-vortex
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Fig.1 ~Sketch of a riser system
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Fig.2 Deflection-time curve of VIV at midpoint of TTRs
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Fig.4 Deflection-time curve of coupled parametric excitation-

vortex excitation vibration at midpoint of TTRs
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Table 3 Response statistics of coupled parametric
excitation -vortex excitation vibration
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