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Fig. 7 Tower top accelerations under seismic excitations

h1F4 1% 1 /kPa

3007
) I
200f —— HRRIT

100

0

-100r

-200r

-300 A . . . . . . ,
10 11 12 13 14 15 16 17 18
oy Tal/s

a. NIRRT 1




7 EICAEAE . MR R I L X BLES R ) B 2023

300

R
200L AT

100¢

i 1 ) /kPa
o

-200r

300—7T 12 13 14 15 16 17 18
EREINS
b. W FIHAR- T3
B8 900y [y 356 i ik il ) )7

Fig. 8 Axial stress in 90° at the tower base under earthquakes
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Table 5 Comparison of tower accelerations under seismic loads
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Table 6  Comparison of tower base stress in 90° under seismic
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Fig. 9 Tower top accelerations under combined test cases
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Table 8  Comparison of tower base stress in 90° under united

loads
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DYNAMIC MODEL TEST AND NUMERICAL ANALYSIS OF AN
OFFSHORE WIND TURBINE UNDER SEISMIC LOADS

Wang Wenhua'?, LiXin'?, Li Ying’, Wang Bin'*
(1. State Key Laboratory of Coastal and Offshore Engineering , Dalian University of Technology, Dalian 116024, China;
2. Institute of Earthquake Engineering , Faculty of Infrastructure Engineering , Dalian University of Technology , Dalian 116024, China;
3. Chinese-German Institute of Engineering , Zhejiang University of Science and Technology , Hangzhou 310023, China;
4. Powerchina Huadong Engineering Corporation Limited , Hangzhou 311122, China)

Abstract: The dynamic model of an offshore pentapod wind turbine is designed based on the hydro-elastic similarity,
also an FE model of the dynamic model is established in ANSYS. A series of dynamic model tests and numerical analysis
are carried out under the pure or combined seismic, wind and sea load conditions. The hydro-elastic similarity is proved
to be credible to carry out dynamic model tests of offshore bottom fixed structures. Moreover, the numerical results are
found to be agree well with the experimental data, and the coupling effects of the seismic, wind and sea loads are found.
Finally, it can be concluded that the coupling effects should be considered in the seismic analysis of offshore wind
turbines in order to obtain reasonable structural responses.
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