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Impact of top-end heave on vortex-induced vibration of submarine riser

for deep-water platform
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Abstract: The dynamic coupling between top-end motion ( heave) and top-tensioned riser’ s vortex-induced vibration ( VIV) is
explored by our finite element simulations. First a coupled hydrodynamic force approach concerning vortex-induced lift force along
with fluid drag force is developed which regards the interaction between instantaneous riser motion and fluid dynamics. The structural
stiffness is changing during dynamic response. Then the dynamic responses of the integrated system involving both floating top-end and
a top-tensioned riser undergoing VIV are presented to examine impacts of platform heave in terms of heave frequencies and mode order
number on riser’ s VIV. Our numerical results show that the dynamic response displacement of riser becomes several times larger than
the displacement for the case without top-end motion. The impact of top heave on riser’ s VIV gets larger as modal order number drops.
Moreover an interesting phenomenon called the mode transition is observed particularly at lower vibration frequencies due to the
natural dynamic characteristics of the slender riser. Based on our results it is suggested that in practices of riser design a combined
excitation needs to be considered for accurate dynamic analysis of slender marine structures subjected to both top-end motion and VIV.
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Fig. 2 Dynamic responses of RMS displacements of the riser suffering top-end heave and VIV simultaneously
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