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Abstract: The paper conducts the vibration monitoring for the foundation vibration of 70 mono-pile offshore wind
power towers and 7 of the towers on a wind farm for one year, and calculates their strong vibration characteristics
under the action of typhoon, yaw impact, etc. Monitoring data analysis shows that:the yaw of the nacelle
against the wind direction will cause strong tower vibration, and this type of strong vibration lasts for tens of
seconds, sometimes the vibration acceleration at the top of the tower reaches 14 m/s?, and the basic vibration
acceleration is close to 3. 5 m/s?;under the action of the typhoon, the vibration acceleration value of the tower
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is close to 12.5 m/s?, and the vibration acceleration value of the foundation is close to 4.5 m/s*; by analyzing the
natural frequency value of the tower tube during the one-year operation of the wind power tower, it is found that
the natural frequency values and damping ratio of the first 3 orders have not changed. The monitoring results show
that the single-pile wind power tower will generate strong vibration during typhoons and yaw impact. The strong
vibration of the wind power tower caused by the nacelle yaw occurs too frequently, which may cause vibration
fatigue of the wind power tower, which should be paid attention to. The research results of this paper can provide
reference for the design, operation safety monitoring and damage diagnosis of this type of wind power tower.
Keywords: Vibration monitoring; Single-pile offshore wind power towers; Typhoon; Strong vibration of tower
caused by yaw
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Fig.3 Typical vibration acceleration waveforms and
spectrograms in December 2018
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Table 2 Statistics table of the measured values of the
first-order natural frequency of 7 wind power towers in
December 2018 and December 2019

BEEgS 2018412 20194E 12 A AL /(%)
7G43 0.352 0.356 1.13
7G52 0.346 0.346 0
7G53 0.350 0.352 0.57
7G55 0.350 0.346 -1.15
7G56 0.342 0.342 0
7G62 0.338 0.340 0.59
7G67 0.342 0.342 0

=3 TEXEBEE2018F 12 8, 2009F 12 ANE 2 M
EESETE Sl E i
Table 3 Statistics table of the measured values of the
second-order natural frequency measurements of 7 wind
power towers in December 2018 and December 2019

BfEgms 20184E 12 5 20194E 12 AR/ (%)
7G43 2.936 2.936 0
ZG52 2.907 2.935 0.96
ZG53 2.942 2.935 -0.024
7G55 2.963 2.961 -0.07
ZG56 2.849 2.792 -2.00
7G62 2.898 2.905 0.24
7G67 2.943 2.936 -0.24

R4 7TERBIET2018FE 12 A, 2019 F 12 ANE 3 M
BEEMELNESITR
Table 4 Statistics table of the measured values of the

third order natural frequency of 7 wind power towers in
December 2018 and December 2019

EfEgms  20184F 12 H 20194E 12 3 ABfbK / (%)
7G43 5.356 5.248 -2.01
ZG52 5.420 5.420 0
ZG53 5.237 5.237 0
ZG55 5.417 5392 -0.46
ZG56 5.267 5.235 -0.61
7G62 5.326 5.358 0.60
7ZG67 5.348 5.348 0
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Fig.6 Typical vibration acceleration waveform of tower top
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Table 5 Statistics of maximum vibration acceleration and
maximum wind speed of the tower during a typhoon

B BETROKINE  EEREOIE B K RGE

G5 EME/ (msD  FEHE/ (msT / (mes™)
7G43 12.537 3.709 33.7
7G52 11.065 2.972 31.9
7G53 10.674 4.068 33.7
7G55 11.308 4.560 34.9
7G56 9.784 3.074 32.7
7G62 12.065 3.428 33.2
7G67 10.762 3.219 32.1
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Fig.7 Typical vibration acceleration spectrum during typhoon
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Fig.8 Typical vibration acceleration waveform of the tower
during the yaw of the nacelle
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Table 6 Statistics of vibration intensity of the tower caused

by yaw in March 2019
B IETERAIE  EEREOINE  WATRIRK
Gi's  BEME/ (s EEH (ms?) H/ (ms?)
72G43 9.634 1.583 106
ZGS52 1.709 2.043 87
ZG53 8.538 1.384 23
7G55 3.906 2.957 279
ZG56 2.860 2.438 309
ZG62 7.306 0.872 53
7G67 7.943 0.757 74

& 7 2019 §F 9 ARSI ENZIERNIRDEES T

Table 7 Statistics of vibration intensity of each tower
caused by yaw in September 2019

B DU R R
GiE EE/ (msD FEE/ (ms?) o
/ (m's®)
7G43 2.782 1.792 297
7G52 2.958 3.476 263
7G53 9.063 1.983 284
7G55 3.253 3.052 396
7G56 4.083 3.508 493
7G62 7.859 1.256 206
7 9.487 1.580T 264
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