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Abstract: The accurate wind turbine tower-foundation finite element calculation model was estab-
lished to study the influence of viscous damping and material damping on the calculation of the dy-
namic response of the wind turbine foundation. Based on the measured data,an accurate finite ele-
ment model was provided for the follow-up study and the influence of damping on the calculation
of the dynamic response of the wind turbine foundation was studied. The wind turbine tower-foun-
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dation model was established,and the difference between the aerodynamic viscous damping of the
wind turbine and the material damping of the tower and the foundation were considered. The stress
of the upper flange on the foundation of the wind turbine with different damping was calculated by
COMSOL Multiphysics finite element software,and compared with the field measured stress. The
influence of damping on the calculation of wind turbine dynamic response is discussed. The meas-
ured values of wind turbine modes and the corresponding positions are in good agreement with the
simulated values. When considering aerodynamic damping and material damping,the stress ampli-
tude of dynamic response is reduced by 10 MPa, which the reduction is 31. 25% . When the viscous
damping was reduced by 2. 5 times, the stress amplitude was increased by 21. 4% . When the mate-
rial damping of steel was reduced by 2.5 times, the stress amplitude increased by 8.33% . If the
material damping of the foundation was reduced by 2.5 times, the stress amplitude increased by
12% . Damping plays a greater role in the calculation of dynamic response ;the greater the damping
of wind turbine, the smaller the dynamic response. Viscous damping has a greater influence on dy-
namic response of wind turbine than material damping. The effect of material damping of founda-

tion on dynamic response is greater than the influence of steel.

Key words : wind turbine foundation ;damping ; finite element;dynamic response calculation
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Fig. 6 First four order formation of wind turbine
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Fig. 10 Measured stress and simulated stress
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