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Table 1 Water level and characteristic temperature

H T, T, T T, Ts Ts
H 65.851m  3.677m 0.06 H 1 0 0 0 0 0 0
T, 17.659C  8.512C 0.48 T, 0 1 0.20 0.10 0.03 0.02 0.01
T, 17.498°C 8.161 C 0.47 T, 0 0.20 1 0.50 0.17 0.08 0.06
T 17.475°C  8.085C 0.46 T 0 0.10 0.50 1 0.33 0.17 0.11
T, 17.190°C  7.973C 0.46 Ty 0 0.03 0.17 0.33 1 0.50 0.33
Ts 17.095°C  7.608C 0.45 Ts 0 0.02 0.08 0.17 0.50 1 0.67
Te 16.962°C  7.114C 0.42 Te 0 0.01 0.06 0.11 0.33 0.67 1

2.2
30
1 300 0.001.
-11
1 1

Table 2 Relativity between water level and characteristic temperature
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Gravity dam safety reliability analysis based on artificial neural network

WEI Hai YANG Hua-shu WU Liang
College of Electric Power Engineering Kunming University of
Science and Technology ~ Kunming 650051 China

Abstract In order to improve the reliability of safety analysis for gravity dams the main factors influencing gravity dam
deformation such as water level and temperature were considered as random variables and their probability
distributions were calculated. Then the artificial neural network ANN  with strong non-linear mapping ability ~was
employed to simulate dam deformation and to establish performance function of the hidden trouble deformation and
abnormal deformation in the dam body combining with the statistical model of dam deformation. Finally the reliability
theory was used to analyze dam safety reliability and sensitivity. The analysis results of a case study show that temperature
has a greater effect on the probability of dam hidden trouble deformation and abnormal deformation than reservoir water
level because of great variability of temperature. The reliability index of the dam decreases with the increase of reservoir
water level and is greatly influenced by temperature especially the average temperatures in the first five days and ten

days.

Key words gravity dam safety reliability artificial neural network statistical deformation model





