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Fig.1 Calculation diagram of dam anti slip stability

3 HBRESM
31 HENBARBANERGHH

T8 N EBINK B AR RN E 58 T
AW IE 2~4, HE 2~4 FTH: O E B
T ORI T4E B AN KNG, B s i 48 b 7E
K0-+058. 0~131. 5, H:#" K0+058. 6 ,K0O-+060. 5.
KO+073.4,K0+085. 1 Mk Mtk , Ko+ 096. 8,
K0-+100. 2, K0+ 105. 9, K0+109. 7. K0+ 121. 4,

(F)KO+128.4

2 RiESMNKABHRBZERE

Fig.2 Typical image of low culvert external
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Fig.3 Location map of main external and internal

water infiltration points of low culvert
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Fig. 4 Relationship between water infiltration

points and leakage volume outside low culverts
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Fig.5 Finite element model and grid division of dam

centerline and culvert pipe section
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Tab. 1 Statistics of physical and mechanical parametric statistics of dam geotechnical correction
— EE FEE BRI BB BRI MR KTFBERE EHBBERE firs
ARIRA JkN-m ) /(kN-m ) c/kPa /()  ¢/kPa ¢/ K,/(em+s ) K, /(em+s ') EHM
Wik (5e) 18.3 8.5 17.7 25.4 18.2 24,3 2.0X10° 1.5%10 ° 0.35
[GIRZES 20. 4 10. 6 24.6 18.8 25.3 17.6 9.6x10 ° 7.2X10°°%  40.00
I WA 4 19. 4 9.5 19.8 23.3 20.7 22.5 6.0x10"" 5.0x10"" 0. 40
HEoK 14 23.6 13.6 0 32.0 0 35.0 2.0X10 % 2.0X10 * 0. 60
WL G KAk 23.2 13.2 200.0 40. 0 200. 0 40. 0 8.0X10° 6.0X10 ° 0. 80
WL 55 KAk 25.8 15.8 500. 0 50. 0 500. 0 50.0 1.5%X10° 1.2X10° 5. 00
0 A 4 il e 12.6 3.2 0 10. 0 0 10.0 2.0 2.0 0. 20
K2 XM LEFEVEEN@SRITEER
Tab. 2 Calculation results of dam centerline and dam culvert pipe cross section seepage
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o HET N — — GBS e —— — LS B U
B ey Heok g 14 H/(Les ) ey BiwilEY HEK B 74 H/(Les )
B 5 14 CH IR ) c B 5 14 304 42 fit THT CHB IR ) c
Kl S 176.5 m 0.701 0.234 0.003 96 6.82 1.90 0.878 2.78
LRI IEH &KL 0.777 0.259 0.004 69 11.20 2.02 0.919 3.11
LMWK AL 0. 846 0.288 0.005 61 14. 60 2.16 1. 030 3.34
FVFELT ] 40. 000 0. 600 40. 00 0. 35 0. 600
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Fig. 6 Seepage slope under 176. 50 m water level, normal storage level, and check flood level conditions
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Fig. 7 Stability of upstream and downstream dam slopes

& 7

against sliding under various working conditions of

dam centerline and culvert pipe position section
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Tab.3 Results of anti sliding stability of upstream and downstream dam slopes under various

working conditions of dam centerline and culvert section
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RN T] KAz U R FURI R VR R RIS B Py B
INERRE NERFRE NERFRH DNERFR !
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Stability Analysis of a Dam Based on Image Recognition and AutoBank
YAO Ji-hua', WU You-lun',SONG Zi-long',LIU Ya-ling”, LIANG Jing-wei',
SONG Wen-jie' s YANG Yuan-li'
(1. Hunan Institute of Water Resources and Hydropower Research, Changsha 410007, China;
2. Hunan Jiuyi Engineering Design Co. , Ltd. , Changsha 410018, China)

Abstract: The total leakage amount behind a certain reservoir dam reaches 16. 7 /s, with the seepage points being the
drainage body at the dam foot and the low culvert, but the anti-seepage body inside the dam is weak to slightly permeable and
tightly cemented. The image recognition results reveal that the dam body outside the low culvert pipe has formed a penetrating
leakage channel. This article selects the centerline of the dam body and the cross-section of the culvert pipe position as example.
Based on measured data such as the physical parameters of the rock and soil of the dam body and the leakage amount behind the
dam, AutoBank modeling was used to calculate and modify the stability of the dam, while simulating the stability of the rein-
forced dam. The results show that the water inside the low culvert pipe comes from the water seepage outside the pipe wall, and
the leakage points are generally concentrated in the pile number KO+ 058~0-+131. 5, mainly in the form of rain or jet, while
other sections are in the form of drip or no seepage. The dam body within 2. 9 m outside the culvert pipe has formed a penetrating
leakage channel, which is the main cause of drainage and culvert pipe leakage. The central section of the dam is in a state of seep-
age and anti-sliding stability under the conditions of 176. 50 m water level, normal water storage level, and check flood level. The
cross-section of the dam culvert pipe location undergoes seepage failure under various working conditions, and the calculated total
leakage is in good agreement with the on-site measured value; Except for the anti-sliding instability of the upstream dam slope
under the condition of sudden water level drop, the dam slopes under all other conditions are stable. After reinforcement, the
dam is in seepage and anti-sliding stability under all working conditions.

Key words: image recognition; AutoBank; external water infiltration; leakage channel; stability





