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Fig.1 The specific dimensions of the bucket foundation

and tower
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Table 1 Basic parameters of selected offshore wind

turbine structure
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Fig.2 The relationship between the rotor speed and

wind speed
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Fig.3 Vibration displacement spectrogram under typical

parked conditions
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Fig.4 Finite element model of OWT supported by bucket
foundation
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Table 2 Geological parameters of the soil

BE BAE R4iERE BRSO NEEM
L= m kN/m? MPa kPa (°)
1 3.5 8.5 3.73 13.0 11.6
2 1.0 9.7 9.39 5.0 33.8
3 1.5 8.7 3.83 22.0 11.9
4 2.0 9.2 7.41 7.0 324
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gk2
R WRE E&isRE B NEEM
= m kN/m? MPa kPa )
5 35 9.7 5.53 31.3 15.6
6 9.1 8.3 3.77 18.7 11.0
7 59 8.9 6.44 8.4 29.3
8 3.0 8.3 3.77 18.7 11.0
9 3.0 10 5.74 56.5 18.4
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Fig.5 The vibration shape of the finite element model of
the OWT
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Table 3 Comparison result of first—order natural frequency

of structure
WM ARRICEIRH,  BASCIN/H 1R %
1 By 0.349 0.350 0.29
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Fig.6 The relationship between the thrust coefficient and
the wind speed
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Fig.7 Wind load on the rotating plane of the turbine
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Fig.8 Schematic diagram of wave load on bucket foundation
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Fig.9 Wave load on the foundation
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Fig.10 Vibration response of tower top under condition 1
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Fig.11 Vibration response of tower top under condition 2
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Fig.12 Vibration response of tower top under condition 3
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Table 5 Calculation results of different conditions
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The influence of wave load on the vibration response of the
offshore wind turbine supported by bucket foundation

Chen Lulu', Jiang Junni*?, Liu Chengguo', Cai Dong', Hu Defang'
(1.Xiangshui Changjiang Wind Power Generation Co.,Lid., Yancheng 224600, China; 2.School of Civil
Engineering, Tianjin University, Tianjin 300072, China; 3.Changjiang Institute of Survey, Planning, Design and
Research, Wuhan 430010, China)

Abstract: The wide shallow bucket foundation with concrete arc transition section is subjected to
significantly larger wave loads which will easily affect the vibration response of the entire
structural system. For an offshore wind turbine (OWT) supported by bucket foundation, a finite
element model of the whole wind turbine was established based on the measured vibration data,
and then the influence of wave loads on the vibration response of the tower top of the OWT
supported by bucket foundation was simultaneously analyzed through the established finite element
model. It is shown in the analysis results that the vibration response of the tower top caused by
wind load is greater than that caused by wave load during the operation period. Subsequently, the
influence of the wave load can be ignored compared to the wind load when the wave height is
small. In addition, the impact of wave loads on the vibration response of the tower top increases
with the increase of external wind speed and wave height and the corresponding impact on the
vibration displacement response of the tower top is greater than the vibration acceleration.

Keywords: offshore wind turbine structure; bucket foundation; finite element model; wave load;

vibration response
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