The Journal of Engineering Geology, Vol.20, No.4, December, 2010, pp. 449-459

7|8HE M0 W X5l Hat x| 2

OlFe! - BpM™ - WRY? - WRYYS - whMT - LRS- UTC
SRR Eh A PR AA 2R, R B e e BT 1e e,
WFAA71eAT ANATR, WA AAD AT FEALATRY,
EESE R ETAL AN, FFFALFAL K-waterd 74

Numerical simulation of the change in groundwater level due to
construction of the Giheung Tunnel

Jeong-Hwan Lee!, Se-Yeong Hamm'*, Jae-Yeol Cheong?, Jae-Hyeong Jeong®, Ki-Seok Kim®*,
Nam-Hoon Kim®, and Gyoo-Bum Kim®

'Division of Earth Environmental System, Pusan National University
’Radwaste R&D Center, Korea Radioactive Waste Management Corporation
3Geotechnical Engineering Research Department, Korea Institute of Construction Technology
“Mineral Resource Research Division, Korea Institute of Geoscience and Mineral Resources
*Dowha Consulting Engineers Co., Ltd.
SK-Water Institute, Korea Water Resources Corporation

FARAHL A32H A9 Al FAF FE A9 A3re W Wrksy] A FAA Aok & A7
oM A71ArERA R o] A7I% S 71FEE A9 B A4 bE Aekee dEH B Ak

FE2%FE Frheint. ol8 dlatd FEAds 9 A38A AR A/MAY BAF ARE olgARen, 53] 715H
L5

o @R ke FFolEdol B W AdE F9Fl niXe 9% IRET F3F A 2dY 2% 2
T/ &dol 40% W, Askr FEFL o 306 mYdayR BrHHGCH, olmf) BFH Ak WEF(6.30 mpt A
Aae] HEZ(6.20 myS ME WL

80} : 1B, Aaks wdd, AArzx, A7A, Qs

i,

=N

We performed numerical simulations of the excavation of an underground structure (the Giheung Tunnel) in
order to evaluate the rate of groundwater flow into the structure and to estimate the groundwater level around the
structure. The tunnel was constructed in Precambrian bedrock in Gyeonggi Province, South Korea. Geological and
electrical resistivity data, as well as hydraulic test data, were used for the numerical modeling. The modeling took
into account the strike-slip faults that cross the southern part of Giheung Tunnel, as these structures influence the
discharge of groundwater into the tunnel. The transient modeling estimated a groundwater flow rate into the tunnel
of 306 m’/day, with a grout efficiency of 40%, yielding good agreement between the calculated change in groundwater
level (6.20 m) and that observed (6.30 m) due to tunnel excavation.
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Fig. 1. Location of the study area.
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Fig. 2. Geology and fracture system of the study area (modified from Oh and Yuhn, 1972; Daewoo Engineering &
Construction Co., 2006; Korea Institute of Construction Technology, 2007).
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Fig. 3. Relationship between surface elevation and groundwater
level, based on observed well data in the study area.
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Fig. 4. Groundwater level in the study area from 9 May
2007 until 22 October 2008.
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Fig. 5. Fault zone and survey lines of electrical resistivity.
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respect to tunnel grouting efficiency (0%~100%).
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Table 4. Rates of groundwater discharge into the tunnel with varying grouting efficiency.

Efficiency of tunnel grouting Hydraulic conductivity

Groundwater level fluctuation (m) Groundwater discharge

(m3/day)

(%) (m/sec) 0 day 790 day 3650 day

0 2.3910° 59.8 52.7 595 339
20 1.9110° 59.8 53.1 59.6 326
40 1.4310°% 59.8 53.6 59.6 306
60 9.5610 59.8 54.4 59.6 275
80 4.7810° 59.8 55.9 59.6 213
100 0.0010° 59.8 59.8 59.8 0
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