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Wind loading identification of transmission towers based-on wind tunnel tests of
full aero-elastic model

XIONG Tiehua, LIANG Shuguo, ZOU Lianghao
School of Civil and Architectural Engineering, Wuhan University, Wuhan 430072, China

Abstract:

In light of basic scale laws, a full aero-elastic model of a transmission tower was designed and
produced. Displacements and accelerations response of the aero-elastic model of the transmission
tower under various wind speeds and various wind directions were investigated through boundary layer
wind tunnel tests. The structure natural frequencies were identified by the acceleration power spectrum
method and the structural total mode damping ratios including structure damping ratios and
aerodynamic damping ratios were acquired by Hilbert-Huang transform method and random decrement
technique. A method was introduced to identify dynamic wind load spectra in the along-wind and
across-wind directions from displacement spectra based on pseudo-excitation method. As wind load
spectrum curves of the transmission tower had been identified, the experiential formulas of the
dynamic wind load models of the tower in along-wind and across-wind directions were established by
nonlinear least squares regression. Analysis results show the full aero-elastic model of the tower
produced in the test is very fine and its first order natural frequency is much closed to the one
calculated by FEM. Comparison between across-wind and along-wind force spectra indicate that the
energy of across-wind force spectra is distributed on a much wider frequency domain and their
dominant frequencies are 3 to 4 times of those in along-wind direction.

Keywords: transmission tower aero-elastic model wind tunnel test loading identification pseudo-
excitation method.
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