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Wind tunnel test on wind-induced response of transmission tower
and tower line coupling system

ZHAO Guifeng' , XIE Qiang', LIANG Shuguo’ , LI Jie’
(1. College of Civil Engineering, Tongji University, Shanghai 200092, China;
2. School of Civil and Building Engineering, Wuhan University, Wuhan 430072, China;
3. State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to investigate wind induced dynamic responses of high-voltage transmission tower and tower-line
coupling system, aeroelastic models were designed based on a typical 500kV transmission tower. The responses of the
single tower model and the tower-line coupling system model were tested under the turbulent flow in a boundary layer
wind tunnel. The results show that the magnitude of the along-wind response and that of the across-wind response in
the turbulent flow is in the same order. The sensitivity of the responses of the tower-line coupling system model to the
wind is higher than that of the single tower model. The displacement responses on the top of the tower in the coupling
system are much larger than that of the single tower. The coupling vibration phenomena between the tower and the
cables are very obvious under the strong wind. The natural oscillation characteristic of the tower-line coupling system
changes constantly and the vibration frequencies different from the linear tower system are aroused, which reveals that
the wind-induced vibration of transmission tower-line coupling system has strong nonlinear dynamic characteristics. It
is concluded that the design process for tower and cables of transmission line system need consider the influence of the
coupling vibration.

Keywords: transmission tower-line coupling system; single tower; aeroelastic model; wind tunnel test; nonlinear

oscillation ; wind-induced failure
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Table 1 Member size of transmission tower
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L140 x 10 20. 00 18.85
L125 x 10 17.78 18.85
$0.4 x0. 1
1125 x8 N 14.34 18.85
190 x 8 % 10. 19 18.85
190 x7 k| 8.97 10.12
180 x6 =4 6. 84 10.12
$0.3 x0.07
175 x5 5.37 10.12
L70 x5 5.00 10.12
L63 x5 4.48 6.93
156 x5 3.96 6.93
156 x4 N 3.2 6.93
150 x5 % 3.52 6.93
$0. 21
150 x4 k| 2.84 6.93
145 x4 % 2.55 6.93
140 x3 1.71 6.93
A0 x4 2.25 6.93
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Fig.2  Aeroelastic model of transmission tower and

tower-line system
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Table 2 Testing items of sensors on tower model
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Table 3 Testing items of strain gauges on
insulators and cables
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Table 4 Testing nature frequencies of models
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Table 5 Testing damping ratios of models
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Fig.4 Peak responses and root mean square responses of single tower
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Fig.5 Comparison of peak responses and root mean square responses between single tower and tower-line models
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Fig 9  Photographs of failure models of transmission tower in wind tunnel test
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