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Fig.1 Monopile offshore wind turbine model
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Tab.1 Partial parameters of monopile wind turbine
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Fig.3 Wind and wave intensity distribution at the study site
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Improved wind-induced fragility assessment method of offshore wind
turbines under typhoon and its application

HUANG Guo-qing', ZHAO Chen-zu', ZHOU Xu-hong', WEI Kai®, WU Feng-bo®, ZHANG Shi-yi*
(1.School of Civil Engineering, Chongqing University, Chongqing 400044, China; 2.School of Civil Engineering,
Southwest Jiaotong University, Chengdu 610031, China; 3.School of Civil Engineering, Chongqing Jiaotong
University, Chongqing 400074, China; 4.China Reinsurance (Group) Corporation, Beijing 100034, China)

Abstract: An improved method for analyzing the damage probability of monopile offshore wind turbines under the action of ty-
phoons is presented. The method contains four steps. Firstly, the typhoon wind hazard is estimated, and the wind and wave intensi-
ty at the monopile offshore fan is determined according to the simulated hurricanes. Secondly, the wind and wave loads are applied
to the monopile wind turbine, and the probability distribution curves of the extreme responses for the tower and pile foundation are
obtained. Thirdly, the probability distribution curve of bearing capacity is obtained based on nonlinear buckling analysis. Finally,
the failure probability of structure under the yield or bucking mode is obtained by combining with the yield fragility curves or buck-
ling fragility curves. At the same time, this paper analyzes the vulnerability of NREL 5 MW wind turbine based on the wind and
wave characteristics of a wind farm in Jiangsu. The analysis results can be used by engineers to improve the anti-typhoon perfor-

mance of the wind turbine.
Key words: fragility; monopile wind turbine; typhoon; yield; buckling
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