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Abstract: It is inevitable that the building of long deep-buried tunnels in water-enriched area will destroy the
original balance of groundwater, which will have negative effects on construction and hydrogeological
environment nearby. Water transport in mountain and its influence as well as water inflow into tunnels during
excavation are complex three-dimensional(3D) problems influenced by a number of factors. Taking Jinping Il
hydropower station for example, the transport of groundwater in mountain rock during construction period has
been studied. A comparison between the calculated results and the observed data under present circumstances
indicates that the method and results are satisfactory, and then the distribution of groundwater after excavation is
studied as well as its influence on the two springs(Mofanggou and Laozhangzi springs) nearby and domestic water
of local people in construction area. Furthermore, control measures and criteria of water inflow in tunnels are
proposed for design and construction.
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Fig.1 Geological profile of diversion tunnel
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Fig.2 Geometric model of Jinping mountain
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Table 1 Infiltration coefficients and permeabilitiesof different

media
v NB R BIBEREI(m s
Py 0.350 4.63x1077
Toy 0.350 4.63x10°7
P, 0.150 4.63x10°7
Consam 0.408 4.63x10°7
T 0.150 9.26x10 ®
T 0.150 9.26X10°®
T2 0.380 4.63x1077
Ta 0.462 4.63x1077
A 0.380 6.94X10°
T VR SR A 0.485 4.63x10°7
LT IRIE K 0.408 4.63x10 7
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Fig.3 Nephogram of equal water head pressure of initial
seepage field along axial line of tunnel(unit: kPa)
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Table 2 Water heads along axial line of tunnel

2 R Ikm KkIm
0.000 1658.0
1.450 19245
3.500 2396.4
8.610 2 645.6
8.880 2588.4

10.900 24352
13.460 22357
17.870 1396.0
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Fig.4 Nephogram of equal water head pressure of seepage
field along west section 3+850 under present
circumstances(unit: kPa)
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Fig.5 Nephogram of equal water head pressure of seepage

field along Mofanggou spring under present
circumstances(east part)(unit: kPa)
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Table 3 Prediction of water inflow in tunnels m3/s
5 VEHB(To)  HB(Tw)  ARHB(T2y) it
N A 0.08 35 4.0 7.58
HDhiF B 0.05 25 0.8 3.35
He7Ki 0.60 25~35 1.8 4.90~5.90
LRIV 3] 0.05 35~55 2.2 5.75~7.75
2'5 KB I 0.05 3.0 12 4.25
3* 5K BER 0.05 25 14 3.95
451 KBS 0.05 15~3 08 2.35~3.85
ait 0.93 19~235 12.2 32.13~36.63
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Fig.6 Nephogram of equal water head pressure of seepage
field along west section 3+850 after excavation of
tunnel group(west part)(unit: kPa)
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Fig.7 Nephogram of equal water head pressure of seepage

field along Mofanggou spring after excavation of
tunnel group(east part)(unit: kPa)
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Table 4 Calculation schemes
E S R WEH e 5 238 R AR B 2 TES VB R Im
1 15 10
2 1.0 15
3 15 15
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Fig.9 Nephogram of equal water head pressure along section
of Mofanggou spring after grouting in scheme 3
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Fig.10 Appearance of groundwater in Jinping mountain after
grouting in scheme 3
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Table 5 Spring discharge with variable tunnel water quantities

J5 b T ZIET IR
T
Q/(m*+s7h % Qs/(m*+s7Y %
1 5.92 96.7 2.55 97.9
2 6.00 98.0 2.57 98.8
3 6.05 98.8 2.58 99.9
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