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Fatigue life analysis of the foundation structure of offshore wind turbine

LI Wei', LI Hua-jun’, ZHENG Yong-ming', ZHOU Yong'
(1. HydroChina Huadong Engineering Corporation, Hangzhou 310014, China; 2. Ocean University of China,
Qingdao 266100, China)

Abstract : The evaluation method of fatigue damage and fatigue life for foundation structure of offshore wind turbine
is investigated. The fatigue damage and fatigue life of a tripod foundation is calculated using the method based on
the S-N curve and linear damage cumulative rules ( Miner rules). Three action modes of fatigue loads, named the
increasing mode, the concussive mode and the sine mode, are considered in the fatigue analysis of the foundation
under two kinds of fatigue loads, single load and multi-load. The ratio of the fatigue limit to the stress level caused
by the fatigue load, named safety factor, is used to evaluate the ability of resisting fatigue. The forging effect
caused by the load sequence is proved. The effect of load sequence is ignored in the linear accumulation theorem of
fatigue damage for the independent stress level. The destructive action of fatigue load mode of concussive mode is
greater than the increasing mode and less than the sine mode. The fatigue damage of the foundation under a

decreasing fatigue load is more serious than the one under an increasing fatigue load.

Key words: offshore wind turbines; fatigue life; linear cumulative damage; safety factor
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