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HYDROGEOLOGICAL RESEARCH (I) IN SHAFT EXCAVATION EFFECTS TEST

Masakuni HORITA* Mitsnaki HURUICHI **
Katsuo ITO*** Ken SUD##%%

Abstract

Excavation in rock , like a tunnel or a shaft, changes mechanical and hydrological properties of
surrounding rock mass. It also changes the hydrologic condition around it, and it may change
groundwater flow in rock. The shaft excavation effects test aims to evaluate such effects
quantitatively. This report is a part of the test to evaluate methodology to monitor the
hydrological change induced by shaft excavation. It also offers a meﬂlodoiogy to predict the
hydrogeological change during and after the excavation of a shaft.

In this research, hydraulic pressure in subsurface ground is measured during the shaft
excavation. Water sampling and simple measurement of pH and electric conductivity are
performed during a year. The monitored pressure is analyzed to understand the effects due to
excavation of a shaft, water sampling, seasonal change, and so on. The physicochemical
character of ground water in different sublayers tells us the characteristics of aquifers and their
continuity.

Three dimensional FEM analysis of unsteady groundwater flow is perflormed to predict the
hydraulic condition during the shaft excavation of a shaft. The FEM model is developed based
on the hydrogeological model proposed in the previous report "HYDROGEOLOGICAL
RESEARCH (I) FOR SHAFT EXCAVATION EFFECTS TEST". A comparison is done in
hydraulic pressure distribution and in discharge into the shaft between the monitored value and
the analyzed value.

Work performed by Shimizu Corp., Kajima Corp., Taisei Corp. , and Ohbayashi Corp. under
contract with Power Reactor and Nuclear Fuel Development Corporation
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F 422 BhkF—srox D (£5RB)

% E|# ® pH |muE|(RkE| &
(m) (m) (£8/cm) (£
%THE0 68.0 | 244.0 7.9 187 80 | %1 @K
THB02 68.0 | 244.8 7.8 160 6 | %2EHRK
YeTHSO 285 | 2475 7.8 160 36 % 1 Bk

(erid TISERRARRERO/HO/KESBHREE (1D 1 (1990 B8

# 423 BAF—s0E LD (BitE)

B | P | P | s | F S| F
YeTHIA 33.8 | 253.2 7.5 166 146 # 1 migk
TH1A2 33.8 | 252.6 7.5 149 6 % 2 Bl
YeTH2A 328 | 2572 7.1 125 30 % 1 BlERAK
TH2AZ 32.8 | 2%6.5 7.3 136 6 5 2 Bk
YeTHIA 4.5 | 250.5 1.5 137 71 # 1 B2k
TH3A2 46.5 | 2511 7.6 150 6 % 2 [k
YeTHAA 6l.0 | 249.0 7.2 180 59 % 1 mHRK
THAA2 6.0 | 248.5 7.8 190 7 3 2 EIRk
TH4A3 6.0 | 248.5 7.8 165 6 % 3 EIFHK
THEA 104.0 | 206.8 8.9 345 43 1 Bk
Y¢THSA 64.0 | 2120 8.1 220 57 % 1 @Kk
TH8AZ 64.0 | 2121 8.1 248 7 5 2 Rk

Getd TIUHBHIRAREERO/- HOEHARE (1D ¢ 180 8
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£ 424 BARF—FOE LD (LIERRRE L)

# Ei#E ®| pH |BXE HRKE| £
(m) (m) (uS/cm) (4
FTHITU 70.8 | 216.2 8.1 290 40 £ 1 \HRA
THITU2 70.8 | 216.2 8.0 258 5 £ 2 [EEA
YeTH2TU 74.8 | 215.2 8.2 270 42 8 1 miRK
TH2TU2 748 | 215.2 8.2 340 6 % 2 MRk
TH2TU3 74.8 | 215.2 8.1 320 6 5 3 [ERAK
72TH3TU 85.5 | 21L5 8.4 270 62 % 1 Bk
TH3TU2 85.5 | 212.1 8.2 283 7 55 2 @R
THATU 83.0 | 221.1 7.7 230 48 % 1 EHRAK
THATU2 83.0 | 206.8 8.7 225 7 5 2 El$RAK
TH8TU 8.5 | 180.6 7.7 221 40 % 1 EERK

(i3 DIVUBRIRARRRO- Ho/KESRRRE (1D 1 (%90 28

£ 425 BAF—20FLd (LBFRRB T

R | Ty | P Ca RG]
THITLU | 10L8 | 184.6 8.4 200 12 £ 1 @Rk
THITLLZ | 138.3 | 148.1 9.6 18 | 7T # 9 @ik
THeTLU | 109.8 | 179.5 8.6 190 | 48 1 EFK
THPTLUZ | 109.8 | 179.5 8.3 220 2 # 2 [k
TH2TLL 150.3 | 138.0 9.3 180 | - 49 % 1 BRIk
TH2TLL2 | 150.3 | 139.0 8.9 185 8 %5 2 Bk
THSTL 124.0 | 173.6 8.9 187 47 2 1 @K
TH3TL2 124.0 | 173.6 8.8 200 B % 2 BI¥RAK
THATL 152.5 | 157.6 9.2 275 44 % 1 BIERK
THATL2 152.5 | 151.6 8.9 282 6 5 2 [IERoK
THBTL 12..0 | 1851 7.8 145 48 551 BERK

%426 BAF—soTED (JEEE)

* (mgE R (m-)r%- pH ﬁzﬁﬁ . 7(k125ﬁ -
THIG 166.3 | 120.1 7.8 238 43 2 1 ERA
THEG 160.0 | 116.1 7.8 215 41 %1 @Rk
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& 541 ZEABRIHOTILD

Month Rain River Evaporation WaterContent  WaterTable Monthly Discharge
1 89 OCT. 7.1 -4.1 -3.1 -5.1 -B6.5 0.8
2 NOV. 8.0 -3.5 -1.7 0.9 -28.7 1.3
3 DEC. 3.4 -2.9 -2.1 2.8 -20.0 -0.9
4 90 JAN. 4.3 -4.6 -2.4 5.3 8.1 -1.9
5 FER. 14.6 : -24.1 -0.7 0.0 67.3 -10.1
6 MAR. 11.5 -11.0 -1.0 2.3 -18.9 -0.3
7 APR. 4.7 -15.1 -6.3 3.7 13.5 -4.8
8 MAY 16.7 -13.2 -9.0 -7.8 -14.8 2.7
9 JUN. 14.4 -6.4 -5.7 2.0 3.7 4.0
10 JUL. 13.0 -7.1 -7.1 0.1 -13.9 0.9
i1 AUG, 7.1 -2.3 -7.8 7.8 -48.1 -0.6
12 SPT. 33.3 -16.8 -5.1 19.9 32.7 13.2
13 90 OCT. 14.3 -11.6 -4.0 -5.1 27.7 -0.2
14 90 NOV. 9.6 -5.8 -1.9 1.4 -7.8 . 2.4

% Rain(em) : KR

1 River(co) : AINTREHRD SHIRBAEREN D OKBEHE L. MKEERBOBME L bo, HHEERE L,
11+ Bvaporation(cm) : EREE

1554 ﬁater Content (em) : HWAS O AZFE(LEMKER - EHROBUERS D OKE (@) E LTE L LD,

$$44t Water Table{cm) :

CCTRGELRMT S mETOLEEMRE Lic,  (F : k438N, & : kIED)
TR DEENC L B7KAELEMKE S B U BHHY D OkE (@) & LTELE,
(I : /RESEIm. & : k&) _
C @ VWater Table(en) OFHER., TEOTHERSEn= 0.47 THZIEFTEELT

- HToREAV,

Water Table(em) = 0.47 x #Fk{zZEEh (cm)
Z CCHUTF AR ZES (em) (3. EFR & N TSSO B R vV vic,

#3424+ Monthly Discharge(mn/month) : #'F7k#EHR = Rain— River— 0.7 X Evaporation

o F ok R R/ B)

20
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