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effective water proofing process.

ABSTRACT The purpose of this study was that manage effectively the excavation process of
the transport tunnel in DONGHAE mine area by investigating the variation of the surface and
groundwater flow system around the tunnel and neighbouring villages. Thus, the effect of
excavation and water-proofing process on the water system has been studied through the naked
eye survey of the tunnel and the surface outcrop, joint survey, core drilling, the measurement of
the surface water quantity, evapotranspiration and precipitation analysis, rock hydraulics
approach, the pressure test of boreholes, the variation of the water level, and finally the
numerical analysis. From above approachs, we derived the conclusion that the exhaustion of the
surface water was not caused by the tunnel excavation but by the continuous drought during 1
year, and that the effect of the excavation on the groundwater system was minimized by
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Fig. 2. The surface geoclogical map of SAM-CHUK area including the experimental basin.
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Fig. 3. The studied experimental basin marked by the surface and crossectional geclogy.
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Table of Rock Propetry Data (Borehole No. 3)

Rock Depth Specific Porosity Wave Velocity Dynamic Dynamic
type (m) gravity (%) (m/sec) Young's Poisson's
Modulus Ratio
P wave S wave 10%(kg/cm?)
Quartzite 1-4 2.561 3.43 3670 1980 4.34 0.30
Shale 5-14 2.86 0.66 5560 2700 8.21 0.38
Limestone 14-32 2.80 1.46 5450 2505 7.74 0.36
Dolomite 32-51 2.62 0.31 4795 2185 5.33 0.37

*presented values are averaged on each rock type



Table 2. The properties of intact rocks for borehole No. 4
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Table of Rock Property Data (borehole No. 4)

Rock Depth Specific Porosity Wave Velocity Dynamic Dynamic
type (m) gravity (%) (m/sec) Young's Poisson's
Modulus Ratio
P wave S wave 10°(kg/em?)
Wormy 4-5 2.74 2.26 4940 1919 4.19 0.41
limestone
Wormy 8-20 3.00 5.07 3710 2100 594 0.26
limestone
Wormy 23-35 2.90 4.56 4270 2200 6.12 0.36
limestone
Wormy 41-47 2.79 0.36 4940 2230 5.90 0.37
limestone
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Table 3. The length of daylight time, and adjustment coefficient according to the latitude.

6 7 8 9 10 11 12

Month 1 2 3 4 5
Latitude
30 104 11.0 119 12.8 13.6
375 9.8 10.6 11.8 13.1 14.1
40 9.6 10.5 11.8 13.2 14.3
Adjustment 0.82 0.88 098 1.09 1.18
coefficient

141 139 131 123 114 106 102

148 144 135 124 112 101 9.5

150 146 136 124 111 9.9 9.3
123 120 113 103 093 084 0.79
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Fig. 8. The relation of the monthly average pre-
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during the last 10 years.
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Table 4. The evaluation of lost quantities using Coutagne and Turc equations, and comparison with the eva-

potranspiration
Input data Lost quantity(mm) Ratio to The ratio of potential
precipitation (%) transpiration to
Coutagne Turc Coutagne  Turc precipitation(%)
Average during T:12.5°C 638 633 47 48 55
the last 10 years P:1350mm
During 1994 T:13.6°C 649 635 60 59 71
year P:1083 mm
0 ntrance

O Choneun Temple

Shineum San

Tunnel Linel2085m

: Seepage Concentration in Tunnel
D: Test Site for the Flow Rate of Stream 0 1km

Fig. 8. The surface water flow in the basin and the measuring point for water quantity.
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Fig. 9. (@) The trajectory method when the surface
water flows through pipe.
(b) The trajectory method when the surface
water flows through partially full pipe.
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Table 5. The result of measurements for the surface water flow during seven months.

Measurement of Flow Rate by Trajectory Method in Choneun Temple Valley

Drainage area : 3.09 km® Gradient : 466/1000 Discharge | Specific
Discharge
Date | # [Dialem) %percen.| x(cm) | x(in) |Flow(gpm)|FLow X %|Flow(lpm)| m%day | m%day/km®
13/8 1 10.2 7 0.31 23.8 | 9.37 121 38.0 167.2
1994 | 2 10.2 6.5 0.36 22.0 | 8.66 121 439 193.3
3 10.2 7.5 0.26 20.0 7.87 108 28.6 1259
4 10.2 7 0.31 24.5 9.65 135 42.4 186.5
Average 38.2 168.2 242.2 78.3
04/11 | 1 10.2 7 0.31 33.0 | 12.99 176 55.2 243.2
1994 | 2 10.2 | 6.5 0.36 27.0 | 10.63 142 51.5 226.8
3 10.2 7 0.31 34.0 | 13.39 182.5 57.3 252.2
4 10.2 6.5 0.36 27.0 | 10.63 142 51.5 226.9
Average 80.3 2373 341.6 1104
29/11 1 10.2 7 0.31 35 13.78 189 59.3 261.1
1994 | 2 10.2 4.5 0.56 25 9.84 135 75.4 332.2
3 10.2 6.5 0.36 29 11.42 149 54.0 238.0
4 10.2 7 0.31 30 11.81 162 50.8 223.8 322.3 BolaA
Average 599 277.1 399.1 128.98
12/01 | 1 10.2 9.2 | 0.098 5 1.97 27 2.65 11.66 16.79 5.43
1995
07/02 | 1 10.2 9 0.118 5 1.969 27 3.18 13.99 20.14 6.51
1995
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