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Analysis of Influencing Factors on Fatigue of Offshore Wind Turbine

Monopile Foundation
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Abstract; [ Introduction ] The paper aims to discuss the factors which influence the accuracy of monopile foundation evaluation.

[ Method ] Firstly, beam model and local finite element model were bulit to simulate the monopile foundation structure response. Sec-

ondly, the fatigue damage coming from wave was evaluated by spectrum fatigue method. Finally, the factor of the transfer function,

wave theory and the penetration which influencing the fatigue life of the monopile foundation was discussed in this paper. [ Result ]

According to the analysis results, it can be get the conclusion that the transfer function and the type of penetration have significant

effect on the fatigue strength of offshore monopile foundation. [ Conclusion ] We demonstrate the feasibility of the computing method

and analysis results, this work provides some guidance for practical application.
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Fig. 1  Global model and boundary condition of
monopole foundation
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Fig. 2 Local fine mesh FEM model of monopole foundation
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Tab. 1 Parameter input for fatigue evaluation
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Tab. 2 Wave scatter diagram

H,/m

t/s

0.15 0.25 0.35 0.45 0.75 1.25 1.75 2.25 2.75 3.25
1.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.50 0.09 0.35 0.35 0.22 0.30 0.00 0.00 0.00 0.00 0.00
2.50 0.01 0.55 1.04 1.07 3.95 0.28 0.00 0.00 0.00 0.00
3.50 0.00 0.10 0.83 1.10 5.46 2.81 0.42 0.01 0.00 0.00
4.50 0.00 0.18 0.39 1.32 8.55 3.29 0.48 0.06 0.00 0.00
5.50 0.00 0.17 0.55 1.79 11.04 5.06 0.35 0.02 0.00 0.00
6.50 0.00 0.12 0.40 1.05 8.05 4.51 0.64 0.08 0.02 0.00
7.50 0.00 0.00 0.07 0.38 5.61 7.11 2.08 0.21 0.07 0.00
8.50 0.00 0.00 0.02 0.18 2.16 5.79 3.42 0.14 0.13 0.04
9.50 0.00 0.01 0.19 0.14 0.55 0.69 0.91 0.08 0.00 0.06
10.5 0.03 0.01 0.04 0.19 0.16 0.03 0.00 0.02 0.02 0.01
11.5 0.00 0.00 0.13 0.08 0.26 0.08 0.01 0.02 0.01 0.00
12.5 0.00 0.00 0.04 0.07 0.35 0.01 0.01 0.00 0.00 0.00
13.5 0.00 0.00 0.03 0.06 0.34 0.08 0.00 0.03 0.00 0.00
14.5 0.00 0.00 0.00 0.00 0.24 0.10 0.00 0.00 0.00 0.00
15.5 0.00 0.00 0.00 0.00 0.03 0.03 0.00 0.00 0.00 0.00
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Fig. 3 Max principle stress plot of local FEM model
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Fig. 4 Curve of base shear distribution (3 ~20 s)
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Tab. 3 Wave parameter for getting transfer function
B4l |
JE/s P/ m JEH/s P/ m
9. 00 6. 321 9. 00 6.321
8. 00 4. 994 8. 00 4. 994
7. 00 3.824 7. 00 3.824
6.50 3.297 6. 50 3.297
6. 00 2.809 6. 00 2.809
5.50 2.361 5.50 2.361
5.25 2.151 5.45 2.151
5. 00 1.951 5. 40 1.951
4.75 1.761 5.30 1.761
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Tab. 3(Cont. ) Wave parameter for getting transfer function

H—l St i
JE/s W E/m JEI/s W/ m
4.50 1.580 5.25 1.580
4.25 1. 410 5.20 1. 410
4. 00 1.249 5.15 1.249
3. 80 1.127 5.1 1.127
3. 60 1.011 5.00 1.011
3. 40 0.902 4.95 0.902
3.20 0.799 4.9 0.799
3. 00 0.702 4.8 0.702
2.90 0. 656 4.7 0. 656
2. 80 0.612 4.6 0.612
2.70 0.569 4.5 0.569
2. 60 0.528 4.4 0.528
2.50 0. 488 4.3 0. 488
2. 40 0. 450 4.2 0. 450
2. 30 0.413 4.1 0.413
2.20 0.378 4.0 0.378
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Tab. 4 Accumulative damage ratio basing on different

wave theory
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Fig. 6 Electric cable penetration of monopole foundation
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Tab. 5 Accumulative damage ratio for different penetration type
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Fig. 7 Stress concentration of different penetration type
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