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Wind force coefficient and vertical distribution of
wind loads on 1 000 kV UHYV substation frame
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(1. College of Civil Engineering, Hunan University, Changsha 410082, China; 2. Hunan Province Key Laboratory of Wind and Bridge
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Hefei 230000, China; 4. College of Civil Engineering, Heilongjiang University, Harbin 150086, China; 5. School of Civil Engineering,
Harbin Institute of Technology, Harbin 150090, China)

Abstract: The 1 000 kV ultra-high voltage(UHV) substation frame is a new type of substation equip-
ment in China, and its structural design is influenced by wind load and its effects. This paper calcu-
lates the wind coefficients at the body axis and wind axis of the integral and segmented structure by u-
sing the high-frequency force balance wind tunnel test data, and then obtains the vertical distribution
of wind loads on the structure, and examines the effects of the terrains and the wind incidence angles
on the wind force coefficients and the vertical distribution of wind loads. The calculation method of
the most unfavorable distribution of wind loads is proposed. The research shows that the uniform flow
and terrain A have the greatest influence on the wind coefficients at the structural body axis and wind
axis. In the frequency domain analysis, the power spectral densities of the wind force coefficients of
the turbulent field are greater than the corresponding values of the uniform flow field, and the first-
order frequencies of the three types of wind fields are in the range of 0. 3 Hz to 0. 4 Hz. At the same

time, the vertical distribution of wind loads on the structure under terrain B is greater than that under
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terrain A, and the most unfavorable positions of the structure are at heights of 31 m and 70 m. The 0°

and 90° wind direction are unfavorable to the structural wind force coefficients, drag coefficients, lift

coefficients and vertical distribution of wind loads.

Key words: ultra-high voltage (UHV) substation frame; wind tunnel test; integrality and segments;

wind force coefficient; vertical distribution of wind load
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