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1. 1
U Table 1 Score membership of monitoring facility state
4
2 0 0.25 0.5 0.75 1
0 0 0 0.33 0.67
a. 0 0 0.25 0.5 0.25
6 p . 0 025 05 025 0
b 0.25 0.5 025 0 0
’ 0.67 033 0 0 0
6 M = p
T
p p p p p .
c. P =W M w
d. S =C °pl
2
Table 2 Evaluation indexes of operational state of monitoring facilities
/%
>90
>80~ 90
> 70 ~ 80
> 60 ~ 70
<60
2.4.2
2.4.1
-22 C = -2 -1012. 2.4.1
a. 3
Table 3 Score membership of dam state
pi=Wi° M,
p; i Wi+l -2 -1 0 1 2
i+ 1 2.572 0 0 0 0.33 0.67
. 0.25 0 0.25 0.5 0.25
M, i+ 1 0 0.25 0.5 0.25 0
3 0.25 0.5 0.25 0 0
4 . 0.67 0.33 0 0 0
b. P1
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Table 4 Evaluation indexes of dam safety
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b.
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C.
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Table 5 Exponential scales
0 1
1 1.277
3 2.080
1 99 =1.277 6 4.327
9%9 =1.277x 1.277 = 1.631 9 9
5.
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Fig. 3 Weight transfer between adjacent evaluation levels
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Table 6 Scores and weights of monitoring facilities
0.583 0.26 0.667 0.16
0.778 0.34 0.667 0.16
0.890 0.40
0.736 0.17
0.639 1
0.736 0.17
0.583 0.44
0.750 0.56 0.695 0.16
0.653 1 0.708 1
0.583 1 0.736 1
7 ~ 10 .
P O [0.0159 0.0502 0.2684 0.4498 0.2157
M = ép E: Eb.ozsl 0.1481 0.3519 0.3519 0.1250g
O O Lb.o278 0.1424 0.3128 0.3412 0.17580
u ’p ] [0 0.1875 0.4375 0.3125 0.0625
“lp Lo 0 0.25 0.50  0.25
M [p ] 0.0217 0.1061 0.3047 0.3885 0.1790
lp B 0 0.1106 0.3606 0.3894 0.1394
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0.0217 0.1061 0.3047 0.3885 0.1790
0 0.1106 0.3606 0.3894 0.1394)
0.0152 0.1075 0.3215 0.3887 0.1671 10

p = 0.70 0.30 -

7
Table 7 Weights of dam safety evaluation indexes

0.41 0.41 04 049
0.56 0.51
0.62 0.63
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0.32 0.30 0.56 0.59 1 1
0.44 0.41 1 1
S=C - p' = 0.585 11
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Multi-level fuzzy comprehensive dam safety evaluation method
based on dam safety monitoring systems
ZHENG Fu-gang' ? ° YOU Qiang-qiang' >
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2. National Engineering Research Center of Water Resources Efficient Utilization and Engineering Safety
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3. College of Water Conservancy and Hydropower Hohai University ~Nanjing 210098  China

Abstract In order to evaluate the status of dams scientifically and reasonably a multi-level fuzzy comprehensive dam

safety evaluation method was proposed based on the dam safety monitoring system. The method takes the influence of the

operational status of monitoring facilities into account comprehensively considers the running behavior of the dam and

regards the dam as a fuzzy entity. The method was applied to an example to evaluate the dam safety. The results show

that the method takes the influence of the reliability of monitoring data on the result of dam safety evaluation into account.

The evaluation results are scientific and reasonable and accord with the facts.

Key words dam safety monitoring system fuzzy comprehensive evaluation hierarchy analysis method





