324 11
2010 4F

# L B W

111 Chinese Journal of Geotechnical Engineering Nov.

Vol.32 No.11

2010

0

1IN % & SR R RS

TR E, HLIN

CHJBR K A e Bt S PR 582 e, RS 5 450011)

B . BREE RO, SR REE A S, FIENRE, ST 2B I E R T,
FIH BURSA-WOLF AU TARKREAY, f)ais A r ik AR AR s Il 0 B I B . 456 TR, 2
N2 A MR AU SORAR T B U B 7 5 IR R () R . B ST SRR A A R A, R 22T R
(SSE) W/, WZILTIE; R F—MBIRIBIEALE, ERRZE TR N TS5 Bae T BER K EE AL
JA AN R BT E, AT T S A AR B KB B R TNVERLRIN, 3R R G TR e AT R
FE0. RV EERBIRAT T iR E, KEERZKE VRN, BEZ TR R .

KRR RN SRG BIRHEI; B BTl RS WUH

PESES: TV 1 XHERFRINAG: A XEHS: 1000 - 4548(2010)11 - 1800 - 06

EEE N EHE@9r0- )5, WrEEFEA, WL, B, FEANFEE LEBRRR SR Emal:
Xinjianwang@163.com.

L ocation detection of concentrated-leakage passages in dam by
groundwater temperature

WANG Xin-jian, PAN Ji-shun
(Faculty of Geotechnical Engineering, North China University of Water Conservancy and Electric Power, Zhengzhou 450011, China)

Abstract: With concentrated |eakage passages linearized and the locations parameterized, a temperature analytic formula for
multi-passage |eakage is established. The optimum solution to locations of |eakage passagesis got by use of inverse analysis. In
case study, the two-dimensional temperature detection model for linear |eakage passages is set up by simplification. Firstly, the
location of single concentrated-leakage passage is calculated by optimization. If the SSE is less than the specific value, the
calculation is terminated. Otherwise, the location of the next concentrated-leakage passage is calculated and so on until the SSE
is small enough. Two intense-leakage passages are located and three dight-leakage passages are roughly located at the left
abutment of Douhe Reservair in this calculation. The proposed method is more accurate than the qualitetive investigation such
as isotopic tracer. It indicates that the method is effective that the leakage |oss of water in Douhe Reservoir distinctly decreases
after the abutment is repaired.
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Table 1 Lowest temperatures and distances of holes
BN 5 “10 "9 "8 7 "6 "5 "4 "3 2 !
P10 B B /m 0 50 100 140 180 220 260 300 340 380
AR EC 13.3 9.7 135 14.1 14.2 16.4 17.5 18.6 19.1 19.7
*2 BRENBEITESSHEE
Table 2 Values of parameters for single leakage location cal culation
W9 TLA AL GHE) 1%4& TS
X, b, b, V&t b, b, SSE &I SSE
vl 55 5 5 7 63.6611 3.0635 1.3255 6.4908 20.1270
s 45 7 38.1649 2.8316 2.1508 8.7133 19.2982
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Fig. 3 Optimized temperature at X,=55
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Table 3 Values of parameters for 2-leakage-location cal culation

. I E AR T4
R -
Xee Kot b, b, b, RE Kot Xep b, b, b, SSE & 1E SSE
175 5 379103 166.7730 2.8056 1.1004 -2.5507 0.0604 0.2974
38.1649 28316 0.8495 1.4158
I 185 13 375343 187.3492 29757 0.9406 -2.6235 0.8333 1.4679
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Fig. 8 Rectified residuals and fitting curves
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