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Fig 1. Topological Map For The Second Model 
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Fig 2. FE Model For The Second Model 
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Fig 3. Local Model For The Foundation 
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Table 1. Wind Turbine Parameters 

  

/MW 2.0 

/m 115.5 

/m 56.5 

/kg 11460 

 130 



 

 

/m 97 

/kg 55000 

( )/kg 138000 

/kg 378000 
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max� 0.04
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Fig 4. The Seismic Acceleration Design Response Spectrum 
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Table 2. Modal Results 

 

/Hz 

  

 

 

 
  

1 0.283 - 0.265 0.250  

2 - 0.281 0.270 0.253  

3 1.729 - 1.305 1.079  

4 - 1.446 1.177 1.078  
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Table 3. Seismic Load Results 

     

 
/kN 39.1 37.4 87.0 

/kNm 2675.9 2521.5 2671.6 

 
/kN 38.9 39.0 86.7 

/kNm 2640.3 2619.7 2753.9 
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Fig 5. Modal Shape Comparison 
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Table 4. Comparison Of The Inertia Force Coefficient 

 

 

 

 1 2 3 4 

/Hz 0.2654 0.4895 0.5133 0.8047 

/ 2m s�!  0.12381 0.22436 0.23497 0.36365 

 463.5 57.4 74.6 15.7 

 57.4 12.9 17.5 5.7 

 

 

 

 1 2 3 4 

/Hz 0.2496 0.4890 0.5118 0.8045 

/ 2m s�!  0.11662 0.22417 0.23428 0.36357 

 498.2 70.8 86.2 34.7 

 58.1 15.9 20.2 12.6 
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Table 5. Relationship Between Seismic Load And Foundation 

Stiffness 

 

  

/kN /kNm /kN /kNm 

0.1 31.5 2739.1 31.8 2793.4 

0.5 52.9 2493.7 55.0 2571.0 

1 87.0 2671.6 86.7 2753.9 

5 74.4 3051.2 81.2 3354.4 

10 57.9 2636.6 59.3 2739.2 

50 49.3 2552.2 47.9 2648.3 

100 52.2 2551.4 67.9 2664.9 

500 37.7 2523.7 39.6 2622.3 

1000 37.5 2522.6 39.3 2621.0 

10000 37.4 2521.6 39.0 2620.0 

 

 6(a).  

 
 6(b).  

 6  
Fig 6. Relationship Between Tower Bottom Load And Foundation 

Stiffness 
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SEISMIC LOAD CALCULATION OF WIND TURBINE TOWER 
 

Peng Chao1 Zhou Zhihong2 
(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 


