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Tab.2 Distributions used and
the corresponding abbreviations
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I XARAE 4347 ( Generalized extreme value) GeExtrVa
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X ROE S 734 ( Lognormal ) Logn
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Fig.1 PDF of wind load effect ratio
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Fig.2 CDF of wind load effect ratio
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Tab.3 Value of B, and B,
R v/ (mes™") By B.

22 1.51 1.10
24 1.27 1.10
26 1.08 1.10
27 1.00 1.10
29 1.00 1.10
30 1.00 1.20
32 1.00 1.20
34 1.00 1.20
35 1.00 1.30
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Tab.4 Statistical information of basic variables
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Tab.5 Abscissas and weights for
Gauss-Hermite quadrature with /=7

Wi,

f(Pcu,lO) (9)

i XGH, i Oy,

1 -2.651 96 0.000 97
2 -1.673 55 0.054 52
3 -0.816 29 0.425 61
4 0 0.810 27
5 0.816 29 0.425 61
6 1.673 55 0.054 52
7 2.651 96 0.000 97
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Tab.6 Mean value of B at v=22 m/s

Py S Fy M R AL

1 1.1 1.2
0.2 4.34 4.72 5.07
0.3 4.37 4.76 5.11
0.4 4.41 4.79 5.14
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Tab.7 Mean value of B at v=24 m/s

N L F T ZE R KL

1 L1 1.2
0.2 3.71 4.09 4.44
0.3 3.75 4.13 4.48
0.4 3.78 4.16 4.51
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Tab.8 Mean value of B at v=26 m/s

p LR T SRR

1 L1 1.2
0.2 3.13 3.52 3.87
0.3 3.16 3.55 3.90
0.4 3.20 3.59 3.94
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Tab.9 Mean value of B at v=27 m/s

p LR SE AR

1 1.1 1.2
0.2 2.85 3.25 3.60
0.3 2.89 3.28 3.63
0.4 2.92 331 3.67
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Tab.10 Mean value of B at v=30 m/s
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1 1.1 1.2
0.2 2.92 331 3.67
0.3 2.99 3.38 373
0.4 3.06 3.45 3.80
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Tab.11 Mean value of B at v=35m/s
P LR R R
1 1.1 1.2
0.2 2.99 3.38 3.73
0.3 3.09 3.48 3.83
0.4 3.19 3.58 3.93
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Average Reliability Analysis of Transmission Tower

Structure Based on Point Estimation Method
HUANG Xing', TIAN Lei’, YANG Yang', LIAO Xingjun', PU Fan', LI Zhong'
(1. Southwest Electric Power Design Institute Co.,Ltd.,Chengdu 610021, China;
2. State Power Economic Research Institute, Beijing 102209, China )

Abstract; At present, the codes of transmission towers are almost based on the construction of building codes, and the design
objects are mostly aimed at the load-effect ratio not greater than 3. However, the living load effect of the transmission towers is
higher than that of the existing codes, and the reliability of the components is reduced. In order to calibrate the reliability level
of transmission towers, regarding the load-effect ratio as a random variable based on the point estimation method is firsly
attempled, the weighted average reliability index of tower structure is obtained based on the distribution of load effect ratio as
input. Firstly, the samples of wind load-effect ratio of tower structural members are obtained through a large number of
structural analyses,and the distribution fitting is exploited to fit the distribution of load effect ratio. Secondly, applying the point
estimation method, the abscissas of the fitted load-effect ratio distribution are selected, the reliability index of these points is
calculated, and then the average reliability index according to the weight of each corresponding point. At last, the average
reliability index under different wind speed and different structure importance coefficients is calculated.

Key words : transmission tower structure; component reliability; point estimation; distribution fitting; average reliability index
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