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Influence of Foundation Damping on Fatigue Life of Monopile Foundation of
Offshore Wind Turbines under Long-term Cyclic Loading

LI Yutao, MA Hongwang
School of Naval Architecture, Ocean & Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: Under long-term wind and wave cyclic loading,the fatigue life of monopile foundation of offshore wind turbines will be
affected by varying foundation damping. For the monopile foundation of offshore wind turbines in sand, the fatigue damage analysis
model was established based on the Abaqus software platform, the nonlinear spring simulation was used for the pile-soil interaction,
and the wind and wave loading is calculated by the FAST based on the Kaimal spectrum and the Jonswap spectrum. Finally fatigue
damage and fatigue life of monopile foundation under operation and shutdown conditions were calculated based on the S-N curve
and Miner linear fatigue damage cumulative theory. The results show that, the foundation damping was reduced from 2% to 0.5%,
and the fatigue life of offshore wind turbines was reduced from 27.3 to 17.7 years. Moreover, the reduction of foundation damping
has a more significant adverse effect on the fatigue life of shutdown offshore wind turbines. During the design service period, the
fatigue damage caused by working conditions near the rated wind speed is relatively large. The study shows that the adverse effects
of reduced foundation damping under long-term loads should be considered in the fatigue design of offshore wind turbines.

Key words: monopile foundation; offshore wind turbine; foundation damping; fatigue life



