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Galloping Characteristics of Iced Transmission Lines under the
Excitation of Periodic Aerodynamic Loads
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Abstract : In order to analyze the non-linear characteristics of the iced transmission line galloping, periodic excitation
load is added to the original aerodynamic load to simulate the synthetic effects of wind load and periodic excitation of
adjacent transmission lines. The component modal synthesis and Galerkin method are used to deal with the nonlinear partial
differential galloping equation so as to obtain the ordinary differential equation. The approximate amplitude solution is
obtained by using the multi-scale method to solve the self-excited system under strong excitation (forced self-excited
system), and the corresponding expression of the amplitude is derived. Then, the amplitude-frequency response function is
obtained by solving the forced self-excited system under weak excitation. It is found that in the forced self-excited system,
when the excitation amplitude increases continuously, the amplitude of the self-excited vibration will decrease continuously
until the self-excited vibration disappears, and a sudden breath phenomenon will occur finally. Based on this analysis, the
conditional judgment formula for the excitation amplitude to destroy the self-excited vibration is derived. After analyzing the
line parameters, it is found that the changes of wind speed, tension and elastic modulus will lead to the nonlinear
characteristics of hard springs in the forced-self-excited system, namely the instability of jump and multivalued response
amplitude will occur.
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