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A Summary of the Pseudo-Excitation Method for
VIV Fatigue Damage Analysis of Marine Risers

ZONG Zhi, WU Feng
(Liaoning Engineering Laboratory for Deep-Sea Floating Structures,

School of Naval Architecture & Ocean Engineering, Dalian University of Technology;
State Key Laboratory of Structural Analysis for Industrial Equipment
(Dalian University of Technology) ;

Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration ,
Dalian, Liaoning 116024, P.R.China)

Abstract: The marine riser is an important part connecting the undersea drilling and the off-
shore platform. The primary factor causing the fatigue damage of marine risers is the vortex-in-
duced vibration. Due to the random effects of ocean currents, the vortex-induced vibration of
the riser is uncertain. Quick and reliable analysis of such random vibration is of great impor-
tance for the engineering design of the riser. Compared with the deterministic excitation, the
random excitation is much more difficult to analyze, and the pseudo-excitation method is an ef-
ficient tool for this problem. In recent years, the pseudo-excitation method was applied and ex-
tended by the author and his collaborators for the analysis of vortex-induced vibration of marine

risers, and many achievements were made, which were briefly summarized.

Key words: marine riser; vortex-induced vibration; fatigue damage; random vibration; pseu-
do-excitation method
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