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Structural Damage Analysis of Wind Turbine based on
ABAQUS Earthquake Excitation
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Abstract: The tower structure of towering wind turbine is a typical mechanical structure with a slender
flexible body with a large concentrated mass at the top. Compared with traditional building structures , it is
highly susceptible to seismic loads. Based on the finite element analysis software ABAQUS, models for the
wind turbine tower, foundation platform and soil are established. Through FAST, the unsteady thrust of
wind turbine is derived,acting on the nacelle on the top of the tower, and the seismic acceleration time se-
ries is applied on the bottom of the soil to conduct the modal analysis, stability analysis and dynamic re-
sponse analysis of wind turbine structure. The following conclusions are drawn: the main motion forms of
the tower are rocking motion and bending vibration. The first-order natural frequency of the tower is 0. 290

Hz ,which is greater than the rated rotational frequency of the wind turbine of 0. 202 Hz. The rotation of
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the blade does not cause the wind turbine tower to resonate. Under the wind load, the tower undergoes lat-

eral buckling,and the buckling position is located at the bottom of the tower and gradually develops up-

ward with the increase of the modal order,with relatively large buckling factor. Under the action of seismic

load , the longitudinal buckling of the tower occurs,and the buckling position is also located at the bottom

of the tower and gradually develops upward as the modal order increases. The buckling zone is relatively

larger than the wind load,and the buckling factor is relatively small.

Key words: wind turbine,seismic, finite element,dynamic response ,buckling
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i Ji h P T i & T P 5
1By 19.674 10 1.894
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4 20.754 45 2.782
5k 21.407 5 Br 2.803
6 G 21.591 6 B 3.007
7 B 22.203 7 B 3.477
8 B 22.399 8 B 3.611
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