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Dynamic response analysis of the catenary riser due to internal flow
and ocean current

KUAI Yan-rong ", ZHOU Ji-fu™"?, WANG Xu"

' (Key laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of
Sciences, Beijing 100190, China)
t(School of Engineering Sciences, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the finite element method, the dynamic response of the catenary riser under
the action of internal flow, ocean current and vessel motion was simulated. The action of internal
flow on the riser was calculated by the theorem of momentum and the action of ocean current on
the riser was calculated by the Morison equation. The results show that the equivalent stress and
horizontal displacement of catenary riser change periodically with time. The maximum
equivalent stress and horizontal displacement increase with the displacement amplitude and
decrease with the increase of motion period. Further, the maximum equivalent stress and
horizontal displacement decrease with the density and velocity of the internal flow.

Key words: catenary riser; internal flow; ocean current; dynamic response
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