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When the groundwater outflow occurs due to tunnel excavation during the road and railroad construction,
depletion of groundwater resources, deficiency in the living and agricultural waters, and changes in the sur-
face water flux are expected. The MODFLOW is a most commonly used and three dimensional finite differ-
ence model to predict changes in the groundwater system due to the tunnel construction. A conceptual model
is one of the most important elements for the proper modeling results. Essential information will not be ex-
tracted from an oversimplified conceptual model while excess time and resources with much field data are re-
quired for the very complicated one. This study presented a comparison of the modeling results depending on
some conceptual models and discussed construction of the efficient conceptual model for reasonable and real-
istic results in the tunnel modeling,
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Fig. 1. Flow chart of the groundwater flow mod-
eling process (Reilly, 2001)

9 (groundwater divide) .2 11# st B-5E4 44
2,59 2 & € AR s F AR dAst
FAAAZANA sHH e A=E AH 9 AT E o] &
s, 9 #AS 051 m2 AL SHTHFig



BEndgA gRde] ne

A fE AESAT HlaAF 225

|
£050

Fig. 2. Input of basic data for groundwater modeling: (a) model domain, (b} modeling boundary, (c)
zonation for hydraulic parameter input and (d} groundwater monitoring wells.
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Table 1. Hydraulic properties for groundwater flow modeling
Hydraulic conductivity (cm/sec)
. Specific storage
Zone Geologic unit Porosity (-
gl (1/m) y 0
Kx=Ky Kz
Zone | Biotite granite 25x10° 25x10° 1.2x10° 0.10
Zonell  Carbonate rocks 5.0x10° 5.0x10°® 1.0x10° 0.20
Shale, sandstone, § : g
Zonelll & Sandsione 5 ox10° 2.0x107 15x10° 015
conglomerate
L = J&m
e
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R f swww fi
3= ——-} b i - o e
la »ﬂ"-‘-L =180m J L=10m L = I 5!
K,
Day 304 Day 638 Day 730 Day516 Day 516 Day 730 Day 638 Day 304
Excavation start Excavation complete Excavation start  Excavation complete Excavation start
(Day 1) (Day 942) (Day 304) (Day 942) (Day 1)

Fig. 3. Tunnel excavation schedule.
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Fig. 4. Concept models for the tunnel flow modeling: (a) type 1, (b) type 2 and (c) initial water level prior to
tunnel excavation.
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Fig. 5. Water level changes for the type 1: (a) day 364, (b) day 730, (c) day 940 (excavation complete),
and (d) 1 year after excavation completion.
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Fig. 6. Head changes for the type 2: (a) day 364, (b) day 730, (c) day 940 (excavation complete), and (d)
1 year after excavation completion.
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Fig. 7. Changes in heads during and after the excavation:
(a) water level in layer 1 (type 1), (b) water level in
layer 1 (type 2), and (c) heads in layer 2 (type 2).
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Fig. 8. Comparison of groundwater flux into the tunnel:
(@) cumulative flux, (b) daily flux, and (c)
groundwater flux per unit tunnel length.
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Fig. 9. Effects of initial head distribution: (a) simulated steady-state
head in model layer 1, and (b) oscillation (not converge) in the
simulation.

Table 2. Elevation of tunnel bottom around the groundwater monitoring well

231

Monitoring well TW1 TW2

Tunnel bottom

. 249.8 247.6
elevation (m)

242.77
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