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Assessment of Water Inflow in Mountain Tunnel and Back
Analysis for Tunneling Construction
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Abstract ; In this paper, a case study of Tsengwen reservoir transbasin diversion tunnel is presented, with the emphasis

being placed on the topics of hydrology. Three-dimensional hydrological model is applied to assess the amount of tunnel

inflow and to estimate the effects on the adjacent groundwater environment. The hydrological model is established based

on the regional geological maps and a series of geological investigations and in-situ tests. The hydrological parameters are

calibrated according to the results of the aquifer tests, the measurements of the observation wells and weirs within the

tunnel and the total inflow at tunnel portals. The hydrological model can be used to assess the future hazards due to the

tunnel inflow. The results of assessment provide a good feedback for tunneling design and construction.
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Table 1 ~ Observation results of groundwater
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Table 2 Water permeability test results in east section of east wa-

ter diversion tunnel

mi PR e seont SRR AT
9.4~10.9 K PAEEEIS 1.5 1.39x107°
8.2~9.7 K- PAEZELS 1.5 1.60x10°*
4.6 ~6.1 IKF- PAESESS 1.5 9.37x107°

OR+940 o 6 111 Wy WEHE LS 7.16x10-°
8.0~9.5 Ecy PAESE'S 1.5 4.61x107°
5.9~7.4 EEH PAESELS 1.5  1.32x10°°
8.4~9.9  JKF PAESESS 1.5 2.29x10°°
7.2~8.7 K PAESES 1.5 6.18x1077
5.3~6.8 IR PAEEESS 1.5  3.54x107°

1K 380 9.4~13.0 K L IE 3.6 4.82x1077
8.4~9.9 W|H W 2E 1.5  6.01x107°
6.5~8.0 Each PAESES 1.5 2.47x10°°¢
10.0~13.0 dEF P} 5 3.0 1.19x1073
6.5~13.0  TEH FREIE 6.5 3.41x107°

3 KRR

AR S hE A AR 2 s B 30 )2 3 o St
TIIKSCEFGORL, HE N7 DX = 4Rk SO FTRE S AL, K
PR SCHU TR PE Z AN [R] , BT K 53 Sy 224> 7K S ot B
TCo ASCRHAIHLT K 3 T 84 GMS HEHe = 4 K SCHy
F (A A, GMS i 32 58 2 AR 41 5 5] 3l S5 o) 5 B
(USGS) frk &z MODFLOW #iik FEMWATER #&iik
KR RA T A T, Horh MODFLOW 28 51 5
WRLGZ E R R TS 20 R 2 R 550E, 2
B e FOE TR Had Ve R 4F (Laronne & Gvirtz-
man, 2005 ; Blainey et al. , 2006; Risser, 2006) ,

2 THAE BB, A R MODFLOW 5k 2
LPF (layer property flow) A7 B 22 73 255K il 3 T /K Ui
Bl A ] HAE EA K SCHLZ , FLAT Sy 545
DA [B) 22 3t i, AN 52 K SCHLZ BT RS Z B . = F
B A R I B0 B 12, ik B R TR
HY S R Z A m o
3.1 #RBIEST

ARSI i 22— 2 K SCH M AR 2 A R
740 m x40 m x40 m, g% B 314 240 74,
BOSFRZE A X 402 DA B IE S5 RIE )G
FIFARAR Z = A 7K SCHE ST SR 2 A% L&) 4 TR
3.2 JKRICHRYEME

AR SCIIT ST 2 = A K S ST AR T 3 T AR
ZALA TEEE , A DX 3l T 1 ] (& 1) R 4R
BT I B b 1 i 4 b 5 T 1 (181 2) R A s )2
b TR 3 7 Ak R 22 A 7K SCHb BT S T, WL S s,
/K SCH B TT A ST, HLEA R 7 1 7K ST b o e

BRI 2 2 N T RAT 22 A K 1 i 56 7T 75
247K SCHIL T BT 22 7 B R ( HR M R I S 4 A B
2A7,2005)
3.3 b TRkENE

ARSCR AR A BT 2 IR, 2 B 26 1
WIR A K XK R 2 R KR 4R AN E VR
0.58 m; IR K Z AEFMEGEE H 0.51 m; B2
BRAEIK X0 22 AR T U 0 2 5 RG240
0.25 m,
3.4 MREURVBEME

BFFETE 22 LT 8K X 2 LU b 2R T 4 1 4%
PR 3, T AKX 2 L RO TG 2
TR A 5 K Sk 5 . RIRA 7K Sk (B B AR R B e B B
JFF 158 S =2 WL S K L W R, AR 4R S 4
(2007) PR A A 2 (2 (1)) 25 % BF 58T B Y
R K ASE =2 25 M)A L BN 6 iR, 55 K B 2 )
RIS KIBINE T %

4 ZHKSOMRBE SRR Z W
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Table 4  Permeability coefficient of each fault

Fig. 8 Curves of simulated water inflow quantity and measured

water inflow quantity of east section of east tunnel
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