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Table 1. Wind Turbine Parameters
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Table 3. Seismic Load Results
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Table 4. Comparison Of The Inertia Force Coefficient
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Table 5. Relationship Between Seismic Load And Foundation

Stiffness
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SEISMIC LOAD CALCULATION OF WIND TURBINE TOWER

Peng Chao', Zhou Zhihong®
(1. GuoDian United Power Technology Co.,Ltd, State Key Laboratory of Wind Power Equipment and Control, Beijing 100039, China;

2.Zoomlion Heavy Industry Science & Technology Development Co.,Ltd., Changsha 410013, China)

Abstract: Three different sophisticated-level finite element models of wind turbine are established, and modal analysis is
conducted. The seismic loads of tower bottom are calculated according to the mode-decomposition response spectrum
method. The results show that, after considering the flexibility of blades, the modal frequencies of the tower decrease, and
the seismic loads of the tower bottom decrease on the whole. After considering soil-structure interaction, the tower
frequencies decrease further, but the bottom seismic loads increase, as the loads are influenced by the modal frequencies and
shape together, the change of modal shape makes the modal participation factor increases, which covering the reduced
contribution from modal frequencies. The seismic loads of the tower bottom change with the foundation stiffness irregularly.
When the foundation stiffness takes a certain value, the bottom shear forces and bending moments will reach the maximum
values, which should be avoided during design. The blade and soil-structure interaction are important for the modeling of
wind turbine and should be considered when calculating the seismic load.

Key words: wind turbines; tower; seismic loads; mode-decomposition response spectrum method; soil-structure interaction



