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Fatigue damage of the tether of tension leg platform

ZENG Xiao-hui, SHEN Xiao-peng, WU Ying-xiang
(Division of Engineering Sciences, Institute of Mechanics, CAS, Beijing 100080, China)

Abstract: Most of the existing methods for analyzing fatigue damage of the tether of tension leg platform (TLP)
restrict the displacements of TLP to small magnitude, leaving out of the case of account the case of finite
displacements in adverse operation state. If finite displacements are considered in the mathematical model, many
nonlinear factors will be introduced. And the dynamic responses of TLP are largely different from that of small
displacements. Then it is important to study the fatigue damage of the tether induced by nonlinear wave loads in
the condition that TLP moves with finite displacements. The stress time histories of the tether in random waves are
calculated, and then the rain flow counting method is employed to obtain the fatigue load spectrum. The Miner
linear cumulative law model is used to get the fatigue damage of the tether of TLP in adverse operation state. The
short-term analysis of fatigue damage of ISSC TLP in certain sea state is performed. The calculate method for the
prediction of reliability of the tether is shown.

Key words: ocean engineering; tension leg platform (TLP); fatigue damage; short-term analysis; finite
displacements; nonlinear dynamic response; wave loads
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