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Dynamic Modeling of Transmission Line Galloping Vibrations
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ABSTRACT

This paper is concerned with the dynamic modeling of transmission line undergoing galloping
vibrations. To this end, the kinetic and potential energies of a uniform wire vibrating in space are
derived. The equations of motion suitable for numerical simulations are derived using the assumed
mode method and Lagrange equation. The resulting equations of motion are expressed in matrix
form. To cope with bundled transmission line, the spacer was modelled by a spring element. As a
numerical example, a two-wire transmission line combined by spacers was considered. Natural
vibration characteristics show that the in-plane vibrations of the transmission line appeared in low

frequency range, which may lead to galloping.
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Figure 1 Coordinate system for transmission line
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Table 1 Parameter values for transmission line
Parameter Value Unit

PA 6.172 kg/m

A 26x10™ m?

E 72.4 GPa

G 27.6 GPa

I, 0.25555 kg m*/m

J 1.076x107® Pa

L 350 m

T 47150 N

d 19.7

FAAMNS A3 Al THe] AHo] M7} 7474 o] <]
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Figure 4 Natural mode shapes
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