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INVERSE PROBLEMS AND PREDICTION OF WATER INFLOW
IN TUNNELS OF JINPING Il HYDROPOWER STATION

XIA Qiang" ?, WANG Xusheng’, POETERE?, WAN Li'
(1. School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China;
2. International Ground Water Modeling Center, Colorado School of Mines, Golden 80401, USA)

Abstract: Jinping Il hydropower station is situated in a karst area with mountains and valleys. The excavation of
large size tunnels will significantly change the conditions for groundwater flow, causing inflow in the tunnels and
impacts on surrounding environment. As indicated by the discharge patterns of groundwater in the auxiliary tunnel
during its construction, 12 fractured zones with high vertical conductivity are existing in the Jinping mountain.
Five three-dimensional stead state flow numerical models are built with MODFLOW. In the models, these
fractured zones are typically considered. UCODE is employed to calibrate the models according to observations of
groundwater inflow, and key parameters are identified and optimized for better modeling. Based on the
waterproofing technique in the auxiliary tunnel, the models predict water inflows in all tunnels before and after
waterproof protections, and the results are 40.35 and 31.19 m®/s, respectively. Excavation of the tunnels will
causes drying of two major springs in the area, and the springs could not be recovered unless more effective
waterproof protection is applied.
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Fig.1 Location map and digital elevation model(DEM)
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Fig.2 Geological profile and distribution of major water inflow points™
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Table 1 Stable water inflow after completion of auxiliary

tunnels® m®/s
HK A RoEia  PigERE FERK A
AK14 - 762
R— 0.20 0.20
BK14 - 888
I /- 0.50 0.50 AK13 - 878
R= 1.30 1.30 AK13 - 520
A 0.50 0.50 AK12 - 907
i 2.80 2.10 BK10 - 980
o 0.65 0.40 BK10 - 658
h= 0.10 0.10 BK10 - 262
i Y 0.09 0.09 AKS8 - 597
ik 0.70 0.40 BK6 - 472
. AK5 - 163
75 1.80 0.60
BK5 - 072
N Pi— 0.05 0.05 AK1 - 117
[lichsiY
i 0.05 0.05 BK2 - 633
it 8.74 6.29
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Fig.4 Schematic profile of fractured zones and the meshes
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Table 2 Infiltration coefficients and hydraulic conductivities
of various medial!
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P1 0.350 4.63x10 7
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T 0.462 4.63x10

Toy 0.350 4.63x10

Ts 0.150 9.26x10°®
SR 0.380 6.94x10 °(K T'1i)

2.72x 10 4 7))

4 BYUEREWIE

ASCEENT T PRI R TR RARIRE T S B
FUAEBBEE S BRI TUE B S, 5 Rk
ATH 5 MEBRBAL, 5 MR SRR
FEWE 5 fros. SHBUKRER LI 6.

4.1 UCODE 8# K%

303 I UCODE #1022 k[ )
PIAZ IE MODFLOW #5%, UCODE Z% i /K
FH ek 1 v 7 — AR A AR A 2 BOIUME, 0 (i
BB 2 ZZ B I I7 Rt/ o TP 77 (8 b ) 5]
XL S R AR BUR I S VN SR A 2%
Mo XL R DU G b DAk S R, A T AT
AR B L IX (1) SE B Ot o



F29% W1

Sk, AE B GOK Al BRI K R B S S T

* 3251

B f it B 2 4E UCODE 35 Tk HIE4T
MODFLOW, Lb# 14 A ZE 7K T A FL i & Al
MM &, A SRS EE, 5 26 2 I RIS
{2 ZE B 7 Bl /N 2AH4R 2 GBI 25
HAR TN 1%, A BTRRG IEIA B8k, 1t
N3 2 S B AP E RO AR AL S HL
Fi ¥l i T i RARRZS)

[
DLBE G5V« EE TR RIS TR

Bt R E R
v v
SRBR BRI | | B (952 R)

v v
DL K AR AR, 135
2 Fhi 44 F DRAIN [HEK &5k

Y !

BT S (72 1) BEI SO (BTS)R)

o

o 0 A VT KR

K5 B
Fig.5 Flow chart of the modeling
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at different points in the auxiliary tunnel
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Table 3  Estimated water inflow before waterproof protection

for the tunnel group m3/s
MK
K& ERes
g Hp A WABR &b
R A 011 0.36 1.08 1.14 2.70
M B 0.20 2.01 0.20 1.13 353
i THEK - 0.22 1.42 0.75 1.58 3.97
_ 1MIKEERE 0.40 2.60 1.38 3.15 753
BB I
2'51/KB%IH  0.40 2.60 1.38 3.15 7.52
3'5IKB%IE  0.40 2.60 1.38 3.15 753
45K 0.39 2.61 1.38 3.17 7.56
it 212 1420 7.56 16.47 40.35
EhiE A 012 0.37 1.10 1.15 273
4hiF B 0.20 2.05 0.20 1.14 3.59
i THEKI 0.16 1.06 0.56 1.12 2.90
) 1"5KB%IH - 0.30 1.94 1.02 2.23 5.49
Miis e
2'51/KB%IH  0.30 1.94 1.02 2.23 5.49
3'BIKB%I 0.9 1.94 1.03 2.23 5.49
45K 0.29 1.94 1.03 2.24 5.50
it 166  11.23 5.96 12.34 31.19
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