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Relation of Groundwater Flow Rate and Fracture System Associated
with Waterway Tunnel Excavation
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To verify the characteristics of groundwater inflow accompanied by the tunnel excavation, the flow
rate was measured before and after primary grouting. The relationship between the flow rate and

fracture system was also analyzed. The initial flow ratc was cstimated as 120,990 ms/day through
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six zones, which were characterized by a large amount of inflow before the primary grouting. After

the primary grouting, although considerable amount of inflow was still recognized at the six zones,
the flow rate was greatly reduced as 42844 m3/day. However, great recovery of water lovels was
not obhserved. Groundwater flow into the tunnel by excavation of the tunncl is mainly controlled by
the fracture system that include faults and joints developed in the host rocks. Four sets of
discontinuities affecting on the network of grondwatcr nflow in the study area were identified as

follows: NB0-85"W » 25° SW/B0" SW(TSet
SE(TSet 3), and N70-80°E « 80° SE(TSet 4).

1,

N40-50°E = 85° SE/85" NE(TScet  2),

NIO-20°E - &5

Key Words : tunnel cxcavation, flow rate, grouting, fracture, groundwater

GitE Ast3gone

=X mel Z@Aedh

Bl FEQ o S
42 Goodman et al.(1965)°] &3
Meiri(1980)& HEUZ F&5 & A
26 Slejr B BRE £E1EEd 2
g, BE59F A9 4A

I Rastgoen, faka

Nt

328

ATA G A G438
GE| A 7o ;]
alo] WrAEIE T o=

el AZIHEA HduzE

Ay

B ook o
o
of
=
o
T
-
[

>,
>
- T
v

{e]

e 2499,

-

HYINe



_ © o i
S I - U IR G T mﬂuuT
CTIEFLIER T4
Cz_ﬂ_ﬂﬁrmz%ﬁ_xol__,duﬂa
woa_hmﬁmoﬂommb #_ﬂmm_uwﬂ
o G R 7 I R
R g Eg
o 1052 S B W g " o
S oE b 8 2 < o W
o} = AN S (S
T £ s] ., oo 9 L ~.|A_| ot H e .Nr‘_
# £ ¥ " lle o T _11@. o 0l groJ 5
? £ ‘o ! o [ o S )
. > = 5§ : e T ol el B ok m .
- T— §c a e I o o
¢ 28 ’ R R
Z -3 T o s ’
mm ﬂww [ e ..m|=._ o M A o o] ku o oy ok
IF 2 ] . = I L
s 0 3 : T ﬁ.ﬂrz_ 4 9 4 ﬁ_ﬁ ny B o % o
: - 3 £ Bl o o 2y g ¥ Woak gy OF X
N 2 2 c B gp - B o a - o
| - 3 = W g DB g ®
0 - %Aﬁiﬂ%mﬂ%a&%
i g ET I S R flo ™
g o e g ,ﬂiﬂ%pré
- 2 il -, . -_ula | [ 3
£ g G W ml o0 Kk o= of
H of WO oor X i i on
T [ g - Q
; : £ LW N T TN RN AW
© T o
= E =
7 40 = vl
3 & i T e
) ;3 i e L i B
g 4 = A oF o W T
0] P © do EmW O <
2 : S Ko T T H o of - g H =
- - —_— [ = Q]
Vo > A He2Pg TE
w, e m.ﬂ El WA T w5 KK tow
roa B W mﬁr_ﬂ}ﬂﬂaﬂ.o_h%%}mﬁ
Ces, B 5 T E T o iof WOH Y R
[ »Wv%%m S T fout o w0 _.M w? o E m,m.n = Jl
m\ .‘uw. L TE B o “l _..Avlu.,n_ m o o .u_._v ! - o a
P ¥ 2 o % s ° o = y
o D ) 8 H h/_ & i e . L.ML ° m__l of hies =
oo, = vz 3 | “n ol) oo o L
B :2 PN | ] ] st Rl T Y oo Em o
sz g 2 — ol w 1) N N o __ o
o e wmHOLVE g ko3
0 = - = WO W — < o= 2 ool
Z s 5 A A g
i =) o Mo g = . oF W o=
= o _oov_hwl :._._lo.ol,mo)h._ls\_ho._ﬂ_o
< [Lts) — P I W 1_ '
0 W dr ARG < & ﬂ.. _Y e el
; Y e g e
o o T g By W
W —_ ; K A R e I el
a o__1_ do T e oo o I w_Ll
- vl — S 'y o L
2 bﬂﬂﬂouqibuz%m;
fe] T R \__u\_ ~ A_l I
] I~ S W T = o J 2]
™ R ~ J RN o
' — O# ﬂ_m._ ﬂ .m._ .A_| [
™ok N B

e

=

\:l—

A

329

o

W

< TBM(Tummel Boring Machine) &

= e



H S & =
g, BAG, ol&, 294, AW
, . = EEGEMND
- - ! . u ‘:: bl b e
! n - ' N =’" Craergarn b g Ty -
, S - ¢ ot
[ D A e
C \ "—'_“‘“-\__H ) B vers ey
e ) Gt umnd ity
{ Rt S ! Ayl
! . L . - b S e
. P AT vt

VpRele s S
e Can

HECRT E

RIS T

Sl st S
[ ETTY
—_—
-
-~y

W e sy Tonie |

—

1< i

[ETIWEIY

Figure 2. Geologic map of the study area.
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