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Study on Response Equivalence Between Base

Acceleration and Wind Loads in Wind Turbine Tests
Feng Youquan, Chen Junling
( Department of Building Engincering, Tongji University, Shanghai 200092, China)

Abstract ; The relationship between the wind load and the base acceleration is obtained by analyzing the dy-
namic response of single-degree-of-freedom system. Then the generalized flexural stiffness and the generalized
mass of first vibration modal in wind turbine tower are achieved by the modal analysis. The top displacement his-
tory is derived from the base moment history, and so the velocity and acceleration history are obtained by Savitz-
ky-Golay smoothing algorithm and the method of difference. The Fourier transform of the resulting acceleration
from the difference is carried out and the low-pass filter is used to remove the high frequency components. The e-
quivalent acceleration is achieved through the inverse Fourier Transform. In addition, the results of finite ele-
ment analyses indicate that the dynamic response applied the base acceleration could agree well with that of the
known response under the wind load. Therefore, the tests of vibration control for wind turbines could be carried
out on the shaking table.

Key words : wind turbine ; tower; shaking table; response equivalence



