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Reliability study on bearing capacity of monopile
wind turbines based on structure—soil coupling

TANG Su—xt, YIN Qi-lin, ZHAI Jin—jin, WANG Wei
(Jiangsu University of Science and Technology, Zhenjiang 212100, China)

Abstract: Large—diameter monopiles are an important type of offshore wind turbines (OWTs) foundations,
whose bearing capacities are the core issue in foundation design. In this paper, the BP neural network and
Monte—Carlo simulation coupled method were improved and used to study the reliability of the bearing capac-
ity of a large—diameter monopile wind turbine under serviceability limit state (SLS), considering the real geo-
logical condition and the correlation of wind speed, wave height and wave period. The bearing capacity analy-
sis was conducted based on the monopile—soil contact surface model. The accuracy of the numerical model
was verified in two conditions: sand and clay foundations, respectively. Then the finite element model was ad-
opted to determine the values of the training points of neural network. Finally, with the LW 8MW OWT taken
as an example, the reliability of the bearing capacity of the monopile—supported OWT under SLS was calcu-
lated. The improved method can provide a reference for the subsequent design and construction of offshore
wind farms in China.
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Tab.1 Parameter estimation and goodness—of—fit test results
for Pearson—III distribution of H, W, and T
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T 1.105x10°° 141.2 20.72 0.0941
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Fig.8 Cloud chart of soil displacement under different wind speeds
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Tab.6 Calculation results of the rotation in the mudline (partial data)
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#/(m-s™?)  HW/(m-s™) h 6r° #/(m-s™?)  HW/(m-s™) h 6r°
11.5 7.53 7 9 0.132 47 55 33.46 7 9 0.241 746
18 10.95 7 9 0.088 54 56 34.07 7 9 0.250 321
24.9 15.15 7 9 0.079 364 57 34.68 7 9 0.259 335
25 15.21 7 9 0.079 32 58 35.29 7 9 0.268 52
25.1 15.27 7 9 0.074 203 59 35.89 7 9 0.277 94
35 21.29 7 9 0.111728 60 36.5 7 9 0.287 614
45 27.38 7 9 0.166 773 65 39.54 7 9 0.339 897
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Fig.9 Cloud chart of soil displacement under different wave heights
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Tab.7 Distribution of the rotation at mudline caused by environmental parameters
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