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Dam leakage detection based on entropy weight-variable fuzzy set model
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Abstract: Aiming at detecting the concentrated leakage passage in a dam, an entropy weight-variable fuzzy set
model for dam leakage detection was developed based on information entropy theory and variable fuzzy set theory.
Using a dam in southern China as an example, the indices to be detected were determined first, followed by the
weight of each index via the entropy weight method in the objective weight assignment method. Then, the
comprehensive membership degrees of different borehole water samples to precipitation, leakage water, and
groundwater, as well as the H value of each water sample, were obtained. Based on these values, the borehole
water samples were classified and their origins were determined. The results show that there are four concentrated

leakage passages in the dam, which accords with previous findings.
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Table 1 Classification standard of borehole water samples

KA pH BSE/(puS-cem™) p(Cl")/(mg - L") 8D/ % 80/ %

[k (5.01,5.73) (23.83,66. 58) (3.81,6.53) (-4.540,-4.170) (-0.695,-0. 628)
Bk (5.73,6.45) (66.58,109.33) (6.53,9.25) (-4.170,-3.830) (-0.628,-0.561)
Hi R K (6.45,7.17) (109. 33,335.00) (9.25,19.20) (-3.830,-3.340) (-0.561,-0.494)

2.3 it&EigTE
A 1 SCHRL 17 ] 0T LURA R AT AR B A2 & 22 R RO T A S TS L a,b] [ o, d ] BUEMERE T, 1, ;

(5.01,5.73) (5.73,6.45) (6.45,7.17)
(23. 83,66. 58) (66.58,109.33) (109. 33,335.00)
I, = (3.81,6.53) (6.53,9.25) (9.25,19.20) (6)

(-4.540, - 4.170) (-4.170, - 3.830) (- 3.830, - 3.340)
| (= 0.695, —0.628) (-0.628, —0.561) (-0.561, —0.494) |

(5.01,6.45) (5.01,7.17) (5.73,7.17)
(23.83,109.33) (23.83,335.00) (66.58,335.00)
I, = (3.81,9.25) (3.81,19.20) (6.53,19.20) (7)

(- 4.540, - 3.830) (-4.540, — 3.340) (- 4.170, - 3.340)
(- 0.695, —0.561) (-0.695, —0.494) (- 0.628, — 0.494) |
MW a,b] A, BV AL a0 THERAS PRINFE bR (R AE T 22 5 BE ARG SR I8 2 5 2 TR AGE: 75 pH L HS
B3R p(Cl7) 6D .6"0 1% 5 THFMFEFR I EK A 0. 1953.0. 1997.0. 1551.0. 2090 F1 0. 2408 ; FeJi5 i FH SCHik
[ 18] PR ] AR PURBE R ALHE N (a =1, p=1) TR 16 ANEEFLKEEXS £ U I £ A SR B T )3 —
fRAb 3, IH—ACS AR w, (@ =1,2,3 4RIXTREREZK B im7K R T 7K ) FIZCHRFE(E H W3R 2,
F2 BEFLKEEMNE—LRE BRI TR

Table 2 Membership degrees of borehole water samples after normalization and

characteristic values for different grades of water samples

LT u, uy us H TR SCHR[19] 4550
K0-025 0.3075 0.4271 0.2654 1.96 Bk BlwK
KO0+025 0.2868 0.4381 0.2751 1.99 Bk BlwK
K0+075 0.2458 0.5088 0.2454 2.00 Bk Bk
KO+125 0.2436 0.4299 0.3265 2.08 Bk Bk
K0+175 0.2216 0.5363 0.2421 2.02 Bk Bk
K0+200 0. 1469 0.4099 0.4432 2.30 R K HR K
K0+225 0.1547 0.4026 0.4427 2.29 TRk R K
K0+250 0.069 1 0.4024 0.5285 2.46 TRk K
K0+275 0.2737 0.4394 0.2869 2.01 Bk Bk
KO0+285 0.1688 0.4479 0.3833 2.21 BilwK Bk
KO0+300 0.1851 0.5199 0.2950 2.11 BilwK Bk
K0+325 0.1003 0.4726 0.4271 2.33 Bk Bk
K0+350 0.0702 0.4075 0.5223 2.45 Rk R K
K0+375 0.0844 0. 4055 0.5100 2.43 H K Hi K
K0+425 0.0970 0.4776 0.4254 2.33 Bk BIK
K0+475 0.2548 0.4856 0.2596 2.00 Bk Bk
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