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Analysis of Dynamic Response and Structural Damage of Wind Turbine
under Wind Wave Load based on Different Pile-soil Coupling Effects

LI Zhi-hao, YUE Min-nan,LI Chun, YAN Yang-tian
(School of Energy and Power Engineering, University of Shanghai for Science and Technology ,Shanghai, China, Post Code ;200093 )

Abstract: Taking offshore large-scale DTU 10 MW monopile wind turbine as the research target, Kaimal
wind spectrum model and P-M spectrum were used to establish turbulent wind field and define wave dis-
tribution respectively, and the wave load was calculated based on diffraction theory. Soil parameters of a
wind farm in the East China Sea were selected to establish pile-soil coupling effect model. The dynamic
responses, fatigue life and stability of wind turbine under wind wave load based on different pile-soil cou-
pling effects were comparatively analyzed. The results show that the pile-soil coupling effect has a damp-
ing impact on the dynamic response of wind turbine under wind wave load, which will greatly reduce its
dynamic response. The pile-soil coupling effect cannot be ignored in the study of wind wave resistance,
otherwise the dynamic response will be overestimated. The dynamic response, fatigue damage and first-
order buckling factor of wind turnine based on pile-soil linear coupling effect and pile-soil nonlinear cou-

pling effect are relatively smaller. Compared with the pile-soil nonlinear coupling effect, the wind turbine
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dynamic response fluctuates severely based on the pile-soil coupling effect of multi-soil layer under the

joint action of wind wave, while the fatigue life and first-order buckling factor change slightly.

Key words: offshore wind turbine, pile-soil coupling effect, structural damage
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