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Fig. 1 Device for downburst simulation Fig. 2 Wind field for test
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Tab.1 Basic parameters of prototype and model
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Fig. 3 Layout of the

transmission tower
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Fig. 8 Displacement response of .1 under different wind speed
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Fig. 9 Displacement response of L1 in different wind direction
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Fig. 10 Displacement response at different heights (f=30°)
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Experimental investigation on dynamic response

of transmission tower under downburst winds

LIU Mu-guang', HUANG Lin-ling', ZOU Yun-feng’

(1. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China;
2. National Engineering Laboratory for High Speed Railway Construction, Changsha 410075, China)

Abstract: Based on self-developed experimental device, the simulation of large-scale steady state
thunderstorm impact wind profile is realized in conventional boundary layer wind tunnel has been
realized in this paper. Taking aeroelastic model of power transmission tower as study object, the
average displacement characteristics of power transmission tower under different types of
thunderstorm impact wind field are analyzed by using a non-contact displacement measuring
instrument to measure the wind-induced vibration response of the model. The characteristics of wind-
induced vibration are compared with those of conventional wind field category B. Experimental results
show that the wind-induced vibration response of power transmission towers is mainly first-order
bending mode along both directions, while torsional response and high-order bending response are not
significant. With the increase of wind speed, the displacement response of power transmission tower
increases parabolic type increase in different wind fields. The displacement response of power
transmission tower caused by the maximum wind velocity at the head of the tower is significantly
higher than that caused by the maximum wind velocity at the middle of tower. The response under
category B is between two types of thunderstorm impact wind. In addition, the difference of
displacement response under different wind fields is also increasing with the increase of wind speed.

Keywords: wind tunnel experiment; wind-induced response; aeroelastic model; thunderstorm impact

wind; power transmission tower



