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Fig.1 Simplified diagram of bucket foundation force mode
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Fig.3 Optimize design calculation process
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Fig.4 Stress cloud diagram concrete tension and compression
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Fig.5 Stress cloud diagram of steel structure
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Fig.6 Stress cloud diagram concrete tension and compression

FEAh R A AR T = s 7 s
B 7 AT, K Mises W )4 77.84 MPa, i /N T
WL JE IR 5 345 MPa,

Mises i /)/Pa

+7.784e+07
+7.143e+07

+4.578e+07
+3.936e+07

+7.296¢+06
+8.831e+05

B7 WNEMENEE

Fig.7 Stress cloud diagram of steel structure
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Fig.9 Stress cloud diagram of steel structure
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Table 3 Optimized inversion results with different

safety margins

Hhr FEMESHIRAE BB BRIERMT BRK Mises

W R % MPa MPa % 71/MPa
1.10 0.77 327 317 80.90
1.20 0.75 2.73 30.5 77.84
1.30 0.83 1.17 295 7534
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Optimization inversion of offshore wind turbine with
bucket foundation

Hu Defang', Zhang Guanhao®, Jiang Qi?, Cai Dong', Liu Chenguo', Chen Lulu'

(1.Xiangshui Changjiang Wind Power Generation Co.,Ltd., Yancheng 224600, China; 2.School of Civil

Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Based on the concept of load safety margin, the structure optimization inversion design
was complemented for one offshore wind turbine supported by bucket foundation in order to reduce
the amount of materials and structural cost while ensuring the strength and stability requirements
of the structure. Hence, the optimization feedback analysis model and calculation process of
offshore wind turbine supported by bucket foundation has been established and the origin bucket
foundation was optimization design considering the three safety margin values of 1.10, 1.20 and
1.30. It can be seen in the results that the optimized foundation structure still has a better safety
reserve after considering the safety margin with the design indicators of the bucket foundation
structure, which all can meet the design requirements. This research provides a new idea for the
optimization design of offshore wind turbine structure.

Keywords: offshore wind turbine; bucket foundation; feedback analysis; structural optimization;

safety margin
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