The Journal of Engineering Geology Vol. 29, No. 2, June, 2019, pp. 113-122
PISSN : 1226-5268 elSSN : 2287-7169 https://doi.org/10.9720/kseg.2019.2.113

RESEARCH ARTICLE

a OPEN ACCESS

*Corresponding author: II-Moon Chung
E-mail: imchung@kict.re.kr

Received: 23 May, 2019
Revised: 20 June, 2019
Accepted: 20 June, 2019

(© 2019 The Korean Society of Engineering
Geology

This is an Open Access article

o dlstrlbut@d under the terms of

the Creative Commons Attrib-

ution Non-Commercial License (http://creative-

commons.org/licenses/by-nc/4.0/) which permits

unrestricted non-commercial use, distribution, and

reproduction in any medium, provided the original
work is properly cited.

Elgd=2[o= Qlol A|skr9] A5t & +2F Bt

2o - duap? - Huw . oyt - YR
BRANT|EUTY RELHATER, HYATY
MY, 42

S TS AT EA Y, B4

BRI SETY TESUATER, Gl
RN SUTY BEBHATER, HYHTLD

Evaluation of Groundwater Level Decline and
Water Quality Due to Tunnel Excavation

Min Gyu Kim' - Minsoo Kim? - Gyocheol Jeong® - Jeongwoo Lee* - Il-Moon Chung®*

'Department of Land, Water and Environment Research, KICT, Research Specialist
’Daelim Industrial Co. Ltd., Director

3Department of Earth and Environmental Science, Andong National University, Professor
“Department of Land, Water and Environment Research, KICT, Research Fellow
>Department of Land, Water and Environment Research, KICT, Senior Research Fellow

Abstract

In this study, the flow analysis to evaluate the extent of groundwater decline and the effect of the small
valleys caused by the decrease of groundwater level in the construction of road tunnel, and the
pollutant movement analysis to evaluate pollution of nearby water source by pollutant discharge
during tunnel construction, respectively. The decrease of the groundwater during the 30 month tunnel
excavation period was maximum 27 m and it was found to be the largest within 50 m from the tunnel
center. The flow of groundwater is shown in the form of flowing into the tunnels and the effects of
groundwater level decline were observed up to a tunnel radius of 200 m. As a result of the numerical
modeling of the contaminant transport to examine the influence of the polluted water discharge from
the tunnel, the range of the turbid water generated at the end of the tunnel is up to 120 m and it is

estimated that the risk of contamination of the small river is not large.
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Fig. 1. Finite element meshes for the groundwater flow analysis.
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Table 1. Measured groundwater level and rock characteristics

Well TB1 TB4 TB9 TB12 TB16
GW level
(EL. m) 171 182.5 280 225 146
Granite Diorite Diorite

Rock Soft rock Hard rock Hard rock ) )
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Fig. 2. Result of model calibration.
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Table 2. The spatial range of groundwater drawdown by tunnel construction

Item Range 4h
Within 50 m from tunnel center 11~27m
Groundwater drawdown 50~100 m from tunnel center 5~11m
100~200 m from tunnel center 0~5m
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Fig. 3. Groundwater drawdown by tunnel construction.
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Fig. 4. Groundwater velocity distribution by tunnel construction.

X-Distance (m)

(b) After construction

1400+

1200+

Y-Distance (m)

400

200+

Drawdown Distribution

-12.0

-15.0

-12.0

Stream -21.0

-26.0

T T
200 400 600 800 1000
X-Distance (m)

Fig. 5. Distribution of groundwater drawdown.

T T T T
1200 1400 1600 1800

Elevazion (Bl



E{2=2t0 2 QIot 2|51 Aot 2 S F7L - 119

lo
u
2
-{Oh
1o
[ol
ll
:‘?—l'_',
%
Y
A
i)
o

S,
_O|L
)
)
oo
o

AL 2] o} g o] F+ oYL 0
24 HgEie] YAttt QA= 0] st HE-gAL S WAk QE ATHKOWACO, 1995)°]] ]
7 A5k o, B s of A= st Aok AT} SSof| tieh AES 4-385te] 274 B AEF 1750 mg/LE A&t
B 7R 1Y HlETF 2000 m® o]slo]| P2 A8 7158 oS Table 37+ Zth

N
=
O

)

Table 3. Standard of water quality for under 2000 m*/day discharge

) Under 2000 m*/day
Region
BOD max COD max SS max
Clean area 40 50 40
“A” class 80 90 80
“B” class 120 130 120
Exceptional area 30 40 30
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Table 4. Spatial range of contaminant transport

Spatial range of diffusion

Scenario

80 mg/L 350 mg/L 875 mg/L 1400 mg/L 1750 mg/L
Case 1 100 m 50m 20 m Sm 0.1 m
Case 2 113 m 60 m 40 m 17m 0.8 m
Case 3 120 m 67m 47m 23m 1.0m
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Fig. 6. Distribution of contaminant concentration (after 1 year).
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