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Tab.1 Main faults in the calculation area
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Fig.1 3D finite element mesh control section

TELEG M iH 3 DS N (9 HUIE L5 2 45 AR
1 B Al DI = A BT A% . TSR A A
A BT R A& 1 B K 166 553 A, BT EBCR
166 168 4>, A AL = 4 A FRoT (A% e £ 224
A BRICMAR UL 2.,
22 WEGHREH

THEA B A 1 A A 45 C B R WK Sk i

S T
iz O\~

(d) WUIEX P52 TR ERTME

(c) FI2IER BIR TG
2 HEEB-ZSERTINERTIELEHERTNIZE
Fig.2 Calculation model 3D finite element mesh and

main structural finite element mesh diagram
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Tab.2 Inversion analysis and calculation of

working conditions
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Tab. 4 Leakage rate at various times during the process

of reservoir water level decline
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0 309. 05 0.09 1.20 0.11  0.85 2.25

3 307. 36 0.08 1.05 0.10 0.75 1.97

6 305. 84 0.07 0.9 0.09 0.67 1.76

9 304. 30 0. 06 0.83 0.08 0.59 1.56

12 303. 04 0. 06 0.74 0.07 0.53 1. 39

15 301. 87 0.05 0.67 0.06  0.47 1.25

18 300. 64 0.05 0.61 0.06 0.43 1.14

21 299.53 0.04 0.55 0.05 0.39 1.03

24 298. 49 0.04 0. 50 0.05 0.36 0.94

27 297.52 0.03 0. 46 0.04 0.33 0. 87

30 296. 61 0.03 0.45 0.04 0.32 0. 84

level within 30 days
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Tab.5 Reservoir seepage calculation conditions
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Fig. 4 Contour map of groundwater level in the

calculation domain under various working conditions
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Fig. 5 Calculation results of working condition
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Tab. 6 Leakage amount of various parts of the dam

site area under condition GK3
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/(mes D) R RIRE hRB fARB BBEE
6.50x10° 2.79 0.22 1.55 4.56
6.00x10 * 2.25 0.19 1.49 3.93
5.50x10"° 1.83 0.18 1.40 3.41
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Fig. 6

Influence of fault permeability coefficient on

the seepage flow rate of various parts of the dam site area
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Numerical Simulation and Analysis of Three-dimensional Seepage in

a Reservoir Under Influence of Multiple Faults

YU Yang-feng',YU Jia-ao”, YE Wei'?, LI Zi-yang'"”’
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. College of Water Conservancy &. Hydropower
Engineering, Hohai University, Nanjing 210098, China; 3. Dam Safety Management Center of
the Ministry of Water Resources.Nanjing 210029, China)

Abstract: The geological conditions of a certain reservoir area and dam site are complex, with multiple penetrating
faults. In order to analyze the seepage situation in the reservoir area and the dam body, the finite element method was
used to conduct three-dimensional numerical simulation of the seepage field in the dam and reservoir area. Based on the
actual operating conditions, parameter inversion was conducted, and the anti-seepage safety of the dam was analyzed and
evaluated based on the distribution of water head and the calculation results of seepage flow. The results indicate that the
change of permeability coefficient of faults in the reservoir area has the most significant impact on the seepage flow rate of
the left bank and dam section, and the left bank seepage is more severe. The seepage line of the dam body is relatively
high, and there are cracks in the upstream anti-seepage panel, causing jet flow in the high water level dam body. There is
a lot of accumulated water in the corridor, and the comprehensive anti-seepage and drainage system facilities of the dam
are not perfect. The overall seepage flow in the dam site area is too large. especially in the thin watershed on the left
bank, where leakage is more severe. There are serious problems with dam foundation leakage and seepage around the
dam, and it should be treated.

Key words: fault influence; reservoir leakage; three-dimensional seepage; finite element method; concrete dam





