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Abstract: In order to assess the dynamic characteristics of the in-service wind tower structures in
intertidal zone under earthquake action, taking a 1 000 MW offshore wind tower in intertidal zone
as study object, the earthquake response of the wind tower was analyzed by considering tide level
and hydrodynamic pressure. The finite element model of wind tower was established, and the
dynamic analyses of structure in mean water depth condition and extreme high tide level condition
were carried, and the natural vibration characteristics of wind tower effected by scouring effect
were analyzed. The results show that the dynamic response of the structure caused by
hydrodynamic pressure is not obvious. The changes of dynamic performance indicators are within
5%. The scour will cause the change of soil thickness and lead to the change of dynamic
characteristics, which may affect additional vibration of wind towers.
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Tab.1 Parameters of Superstructure

femid | WUARE | LE&M | IR | BDE | BRE
B /m 12 /m JiiE/t i/t 1£/m 1£/m
88.50 | 115.00 | 199.71 | 227.47 3.07 4.50
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Tab.2 Soil Layers and Design Parameters

T+ 2% | b Zm W /m y/(kN « m™ %) qsik/kPa m/(kN+m %) $/(%) co/kPa €c Ye/mm
1 b 4 9.8 15 1400 32.0
2 Bt 3 10.0 30 1 600 30. 7
3 b 6 10.0 60 4 000 32.6
3-k JZRN 6 8.2 32 2 000 28.5

4 ARG £ 3 9.5 52 4 500 32 0.009 112.5
6-3 WA 12 10.0 84 6 000 34.1
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Fig. 1 Structural Dynamic Response Model
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Fig.2 Finite Element Model of Whole Structure
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Tab.3 Comparison of Structural Dynamic Response

Under 2 m Water Depth and Anhydrous Conditions

KL i % /m T/ (m o« s~ 2| ZHi/ (kN « m)
i /m | Gk | K 2m| gk | KE2m| K | KE2m
75 1. 348 1. 351 7.104 7.126 8 421 8 509

65 1. 049 1. 051 5.702 | 5.718 19 420 | 19 490

55 0.793 | 0.794 |5.243 | 5.297 31 070| 31170

45 0.588 | 0.589 |6.013 | 6.109 42 870 42 990

35 0.399 | 0.400 |5.925 6.042 53 650 | 53 770

25 0.254 | 0.254 |4.944 5.038 64 650 | 64 760

15 0.151 | 0.151 3.643 | 3.741 77 800 | 77 890
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Tab.4 Comparison of Structural Displacement and

Bending Moment Under Different Depths of Water

SR {7 %% /m 4/ (kN « m)
B /m K 2 m KI5 m KE2m | KES m
75 1. 351 1. 359 8 509 8 768
50 0. 687 0.693 36 640 36 930
25 0. 254 0. 264 64 760 65 140
0 0. 050 0. 054 100 100 100 400
—15 0. 004 0. 005 122 600 123 900
—30 2.221X10* 2.247X10 ¢ 10 400 10 570
—45 0. 000 0. 000 68 68
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Fig. 3 Calculation Models of Different Scour Depths
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Tab.5 Comparison of Structural Natural Frequencies
Under Different Scour Depths

Bk G il B R 5 m R 10 m
WA/ Hz | BEE/He | BRIE/ % | W3/ He | B/ %
1 0. 306 0.301 1.66 0.291 5.15
2 0.311 0. 305 1.97 0.295 5.42
3 0.916 0. 906 1.10 0. 890 2.92
4 1.225 1. 205 1.66 1.172 4.52
5 1. 460 1. 406 3.84 1.361 7.27
6 3.095 2.942 5.20 2.715 14.00
7 3.223 2.985 7.97 2.774 16. 19
8 7.017 5.819 20.59 5.683 23.47
9 7.061 6. 560 7.64 6.002 17. 64
10 8.186 6.597 24.09 6.124 33.67
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