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Comprehensive evaluation of large-scale aqueduct safety based on
dynamic weight-cloud model
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Abstract; In view of the defect that the traditional safety evaluation method of aqueduct ignores the dynamic change of index weight and
cannot reflect the impact of danger factors on the actual operating state of aqueduct in real time, a comprehensive evaluation method of
aqueduct safety based on the dynamic weight-cloud model is proposed, in which the dynamic weight model is introduced to dynamically
weight the evaluation index, and the cloud model is used to obtain the membership degree of evaluation index. This method was applied
to the safety evaluation of the M River aqueduct in the middle line of the South-to-North Water Diversion Project and compared with the
research results of static weight model. The results showed that the dynamic weight model realized that the calculation result of the
weight of evaluation index layer changed in real time with the project operation state, and at the same time had a higher sensitivity to
the identification of risk factors, which improved the applicability and accuracy of the evaluation method for the comprehensive
evaluation of aqueduct safety under complex operating environments.

Key words: aqueduct; comprehensive evaluation of dynamic safety; dynamic weight; cloud model
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Fig.3 Schematic diagram of the M River aqueduct project
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Table 1 Evaluation index weight of the M river aqueduct
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Table 2 Grading standard of evaluation index membership

&3 A, A, A, Ay As B,/mm B,
T4 =1.05 =1.05 =1.2 =1.05 =1.0 T BT (kKSR LT, TTlRK
% 0.95~<1.05 0.95~<1.05 1.0~<1.2 0.95~<1.05  0.95~<1.0 <20 1E/K MR AR, Tolw /K
M2  0.85~<0.95  0.85~<0.95 0.8 ~<1.0 0.85~<0.95 0.9~<0.95 >20 ~50 (kKSR , A iR K
V2% <0. 85 <0. 85 <0.8 <0. 85 <0.9 >50 1E K S H ™ &, M Ew K
st B, B, C, C,/mm Cs Cs
I% =1.0 TCH BT, DTS 1 TCHA B T <0.15 =1.0 Jey RS J
BRIk, 822 H Uik s . .
4 ~ ’ L] 5 I B ~0. .9~ . 7 L ;E‘w 2y
%% 0.95~<1.0 ST 2 mmy BIMBIN >0.15~0.25  0.9~<1.0  Ji5E JERERAT 1/4 AT
TRE IR, TSk 2 A TR ; —
4 ~ ’ R .25 ~0. .8 ~<0. 5% TR SR
Mm% 0.9 ~<0.95 ST 2 mmy FEBRK >0.25~0.35 0.8~<0.9 BT ELZRRAT 1/3 MiEF
IV <0.9 JEE TR JEE BN >0. 35 <0.8 Mioe R AT 1/2 S

VE L AUV JY Cy AR LIS C, DL 2L % R A R R

BT 2 K AR B R SR PPN AR B AR R AR, 2 1F 1) = & A g A O Fe e g = 1A
RIA RSP 25 (B 5 A58 ¢, FNREELSRIE C MRIB K, DRI br iR 1 A A,
P IHEAR A S BR 13 25217 WP HE v i 28 42 SF R @ BE e = (0. 604,0.396,0,0) , 7] B A] 45 21 H
A PEHFHEBRAS [ B HGT o AS ) S 2 1) SR B, S5 SR 36 3,

1.0 1.0
‘ i [\s I\ /\
NERTAVAT A AN 1
F X % £ %
B 0.6 S £ B 0.6
i 0.4 % 0.4
0.2 0.2
N S A ot EL %
0 0.1 0.2 0.3 0.4 0.5 0.7 0.8 0.9 1.0 1.1
C,/mm Cs
(a) ZEESEE (b) IREELIRE

Es5 THisirREZE
Fig.5 Cloud map of evaluation index membership
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Table 3 Calculation result of evaluation index membership degree
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Table 4 Comparison of evaluation results
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