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WIND DISASTER VULNERABILITY ANALYSIS OF THE TRANSMISSION
TOWER BASED ON PROBABILITY RELIABILITY

Fan Cunxin' Ge Yijiao' Xie Liyu’
(1. Key Laboratory of Structure Engineering University of Science and Technology of Suzhou Suzhou 215011 China;
2. Research Institute of Structural Engineering and Disaster Reduction Tongji University Shanghai 200092 China)

Abstract: In this paper a wind disaster vulnerability analysis of a cat-head-shaped transmission tower based on
probability reliability was presented. The diagrams of the wind disaster vulnerability of the transmission tower in
different damage state were drawn. Based on the analysis of the wind disaster vulnerability of the transmission tower in
two direction it is clear that the structural response and the structural bearing capacity follow a log normal
distribution. And the tower can easily be damaged by the strong wind.
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Table 1 Model parameters
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m m m /MPa (kgem™) GPa CPa
41.5 35 6 345/235 0.3 7 850 206 2.06
1
Fig. 1  Finite element model of the transmission tower
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Table 2 Definition of the damage state
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Fig.3 Frequency statistic of the threshold value in serious
damage state
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Fig.2  Frequency statistic of the threshold value in slight Fig.4 Frequency statistic of the threshold value in collapsing state
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Table 3 Statistic parameters of the 0 at 0° wind

direction angle

0.005 0 0.031 4

0.010 1 0.031 4

0.035 1 0.059 8
4 90° 0

Table 4 Statistic parameters of the  at 90° wind

direction angle

0.005 0 0.042 1
0.010 0 0.042 1
0.033 5 0.057 1
)
0°  90°
(2)  (3):
Ing = 2.073 8lnv — 12.917 7 (2)
Ing = 2.093 4lnv — 13.264 0 (3)
a—0° ; b—90°
5 0

Fig.5 Regression analysis of the § of the

transmission tower
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Fig.6 Frequency statistic of the § at 0° wind direction angle
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Fig.7  Frequency statistic of the § at 90° wind direction angle
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Table 5 Statistic data of the response of the structure
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Fig.9 The diagram of the wind disaster vulnerability at
90° wind direction angle
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Fig.8 The diagram of the wind disaster vulnerability at
0° wind direction angle 5
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