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Abstract

Groundwater seepage into a tunnel is one of the main causes triggering tunnel collapse
and the consequent ground subsidence. Thus, it is important to estimate adequately the
groundwater inflow rate and porewater pressure change during tunneling with time
elapse. In current practice, Goodman’s analytical solution (or image tunnel method)
assuming homogeneous ground condition around a tunnel is commonly used for
estimating groundwater inflow rate. However, the generally-used analytical solution
for estimating groundwater inflow rate does not consider groundwater level drawdown
and permeability change with depth, and the inflow rate can be overestimated in design
phase. In this study, parametric study was performed in order to investigate the effect
of groundwater level drawdown and permeability reduction with depth, and transient
flow analysis was carried out for studying the inflow rate change as well as
groundwater level and porewater pressure change around a tunnel with time elapse.

Keywords: Groundwater flow into a tunnel, Groundwater level drawdouwn,
Permeability reduction, Transient flow analysis

Journal of Korean Tunnelling and Underground Space Association

109



Joon-Shik Moon - An-Qi Zheng - Seoyong Jang

22

£ U Aol A BBt o] UhE ANESHe] 0 €1 Shole), meh Hg @ AR uhE At
S AR 719490 WIShE: H85] oS0k o] Fasth, Aol 28 AME710 2 ZFY5R Goodman®]
APRIE AFSLe] Aol AT ANGHIT, B9 5 2J5k9) Jelot Zolel T E4Als: wiste mefelA
G ARG A RS Sk IR 320 sl el 2 RN AR 21 ol 4
Ar0) A5 G oA S B 514 1 MBS B4 wlmelglon], ARl mhE Hjeld e et

o
N,
ol
3
O
AG,
r\l
]
>.
A/
gh
|
e
i
T
T
ol
N,
e
:(3%
T
(e}
B
=c|>L_|‘
>
m{o
4>
o
ol
;E
s

Bl =2tof| Qlof #[sl=2] wAl= H'E S Eetoto] AHIs], Ao =
HARlo] k. 2B = 2[5lo] 752 B AR DAl -5 oS5k 22 EE ] oF
A S Z-Q 3t EA| 2 thREo)A LItk Jo et al. (2016)2 A|5k=$] Hs]of| w2 2|l ;L
O, Yoo (2008)= Alskr7t B2 2] n|2|= G2 32k AAls = F H 15
Eld22F A] B8 = G o & Z[ske9]o] A5HE AlfsHA] il 57 1 &% tod B W
P AL QU shARE Aot = S5 2[Htofl A 2]ska=9] offio]l =2 Bd o] Z-¢- 22 A] A5t
9] s HEASRITE Rim (2009)= 7 #5742 &3l Aokl Aot 282 w=5191.2™, Shin (2005)= H
g 22 Al Alsk9] ASHEAlE Fig. 13 o] EARIC

phreatic  --. o
surfaces . _ Ty T

—»( tunnel |«—

/\\__w/\

Fig. 1. Groundwater level change due to tunnelling (Shin, 2005)
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Fig. 2. Field packer hydraulic conductivity measurements (Carlsson and Olsson, 1977)
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Fig. 4. Numerical model

Table 1. Numerical modeling cases

Groundwater Level Drawdown Permeability
Case | No groundwater level drawdown 10em/sec
Case 11 Groundwater level drawdown can occur 10*cm/sec
Case 11 Groundwater level drawdown can occur Varied with depth 4x10™ ~ 10 °cm/sec
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