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Wind-Induced Response Analysis of 1 000 kV Lattice Independent

Lightning Protection Tower
LIN Wangyong™, CHEN Yin, ZHANG Hua
( Central Southern China Electric Power Design Institute Co., Ltd. of China Power Engineering Consulting Group ,
Wuhan 430071, Hubei, China )

Abstract: [Introduction] This paper is aimed to study the wind-induced response of 1000 kV lattice independent lightning protection
tower and propose the reasonable value of wind-induced vibration coefficient. [Method] The wind-induced response of 1000 kV lattice
lightning protection tower was analyzed in this paper with the help of finite element software ANSYS based on the Davenport fluctuating
wind speed power spectral density function adopted in the Load Code for Building Structures and the structural random vibration theory
and frequency domain analysis method. The wind-induced vibration coefficient was compared with that calculated by the simplified
formula recommended in the Standard for Design of High-Rising Structures. [Result] The analysis results show that the overall
deformation of the lightning protection tower meets the specification requirements for the class B landform when the basic wind pressure
is not greater than 0.60 kN/m’; The wind vibration coefficient value obtained from the simplified formula recommended in the Standard
for Design of High-Rising Structures and the recommended value in the Technical Code for the Design of Substation Buildings and
Structures are generally smaller than the value obtained from the finite element analysis, so special attention should be paid to it during
structural design. [Conclusion] According to the comparative analysis results of this paper, it is recommended that the wind-induced
vibration coefficient can be uniformly taken as 2.20 during the structural design of 1000 kV lattice independent lightning protection
tower.
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Fig. 1 Finite element model of 1000 kV lattice lightning rod
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Tab. 2 Structural parameters of lightning protection tower
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ml 1.60 1.84 0.79
m2 1.62 4.19 0.49
m3 1.76 471 0.42
m4 1.86 6.67 0.37
m5 1.90 7.92 0.35
m6 1.99 9.18 0.30
m7 1.95 10.44 0.33
m8 2.00 12.58 0.30
m9 2.09 15.02 0.26
m10 2.02 16.65 0.29
mll 2.05 18.30 0.27
m12 2.13 19.94 0.24
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Tab. 3 X-direction displacement response and wind-induced
vibration coefficient

BE FHfiBm HERAEm A0iBm  KURFR
ml 1.33E-01 4 .46E-02 2.44E-01 1.84
m2 1.17E-01 3.91E-02 2.15E-01 1.83
m3 1.01E-01 3.36E-02 1.85E-01 1.83
m4 8.41E-02 2.81E-02 1.54E-01 1.84
mS 6.73E-02 2.24E-02 1.23E-01 1.83
mé 5.21E-02 1.73E-02 9.53E-02 1.83
m7 3.88E-02 1.28E-02 7.08E-02 1.82
m8 2.73E-02 8.98E-03 4.98E-02 1.82
m9 1.66E-02 5.42E-03 3.01E-02 1.82
ml0 8.61E-03 2.78E-03 1.56E-02 1.81
ml] 3.24E-03 1.04E-03 5.83E-03 1.80
ml2 3.69E-04 1.13E-04 6.51E-04 1.76

WIR R B4 {E 1.82
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Tab. 4 Y-direction displacement response and wind-induced
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Tab.5 Comparison of X-direction wind-induced vibration
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Tab. 6 Comparison of Y-direction wind-induced vibration

coefficients
o H Fféfnfjﬂ)iiifrﬁ% ff/ﬂ%ﬁ&‘ﬁfr% -
RIE Y RIE Y
1 2.18 1.92 -13.54%
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4 2.14 1.90 -12.63%
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