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Clay grouting experiment at the Kamaishi Mine

K.Hibiya', M.Toida Y.Shiogama’,
T. Yamamoto ', X, Masumoto™, M. Furuichi

Abstract

Grouting technique is used to improve the hydraulic conductivity of rock mass.
Especially, for improving the disturbed zone which are caused by the excavation of
cavern and the plug installation of adits, grouting will be useful. Properties
required for grouting are to have low permeability and long-term durability.

The purpose of experiments using bentonite materials were executed at the
Kamaishi mine is to evaluate the applicability of bentonite grouting to the
geological conditions in deep underground rock mass. Bentonite slurry of (.2~
8.0wt% was injected by the pressure of 1.0~1.5 (MPa) at the injection borehole
(£ =5m), and the monitoring was executed at the two observation boreholes
(£ =Tm), which were drilled at the distance of 3~5m from the injection
borehole,

The Lugeon tests for injection borehole and tomography measurements between
observation boreholes were executed before grouting and after grouting. The
applicability of bentonite grouting was discussed based on these results,

The results of grouting experiments are as follows :

1) By bentonite grouting, the hydraulic conductivity of injection horeholes were
improved form 107%~10"7cm, sec to 1078~10"%cnsec,

2) Injection rate and injection amount of bentonite slurry decreased with the
increase of bentonite content, and bentonite slurry of 8.0wt% could be hardly
injected in the fractured rock mass,

3) Radar tomography and resistivity tomography were useful techniques for
surveying the injection area of bentonite slurry.

York performed by KAJIMA Corporation under contract with Power Reactor and Nuclear
Fuel Development Corporation. .
PNC Liaison : Geological Isolation Technology Section, Waste Technology Development
Division, Tokai Works, Hiroyuki Ishikawa
% : Kajima Technical Research Institute
%% : Kajima Corporation, Nuclear Power Dept.
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F—A41T EABBRE R

| e . qE E |9 A
B R & BB N - H %
: A—N— (kg (kw) =y
T &Y — | MS5—400 BEEE 4200 X 2 K8
: BT T 610 7.9
757 b DP-5 HEE 0~60¢ /4
VA A I gl N HHESH 0~ 5MPa 204 3.7
) B
437 b MG—-10 HHE 0~105 £./%
Bl |8 B I ¥ | HHEESHS 0~3MPa 280 7.5
EHHEST | CMS —-100 | EAHEBRLE&ET
W E K| HE 6024 60 1.0
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4.3.1 HEAME
FRBRTHWEZRENI, 727 IUVATH S, BENBERXBTR 750 BT, &
RBOIOSNLEREOI I AR ERARLELABETY, ZBREIEEAKBVWTHER
OBEHRBEHIIZD>THED, BASNETSY MREBERNEZLHERICBE LS
&, VI MOEABRREBEY Y MIEVIZEBDDOLRDIEMEZILENS., £
=, T2 FOEAZLVAGMBIIRITIESFELLT, RRICETIHEORER
HEBZFTHIPNDDICTB I ENEPHEEIOND, BT, FIUMRI—U Y
TYATLEWRTZ—BERTHDI L5, BEFOHRALLTHRENINET
ERERBREHEELTHWTELRZEZZF VI O - LERELELHEBEOERS
RNbONERTHBEEALND. QLD ENS, ARRTRUTO&EERE
THoERBRER &L TERLE,

. BEHREB TH 7 T WV EARAEEDO H D,
LRENHELZNEDHMND D,
JL.EBIERTSEY, RABIUBRVAESETHE I &.

JZFVAR, B- 4R T IO, BRRNEERHREMELTHAWTERY
ZFNMVIEEERR B BERKRTH D, MESTEE - 4 I5RTLITR>THED,
TZZINVIE D BEANETIEEOneshHE/AE <, TRAETHLIEMSHBOR
REBEBTHD. ChEDI7ZFNVAE, LR3FHZL2THETDHOTHD, TR
BORBEULTETYTHS EHBLE,

RIZ, VoFNVADAR Y b FA FPAS) —OREEHELEREEZR~ 49, 410
CRT, SEORY FFA FRTU —ORERERICAEIN I ERTFEINEED,
RPE DBEICIEA X R 7V RESEES (SeMA AR RN, BR2630) 2HEVE.

SEORRTIE, RUrFA M ATU—QBEELT, BRLEKOERIHTS
K> hF1 rEROK B/ 2A035,



— y i ey +
x—4.8 577 MABEOM
1. B
Vv A Vo1
A= 2.6 ‘ 2.6
R 300mesh96%Ll Ei&8 250mesho0%Ll &8
BHEES 0.50~0.65 0.60~0.75
pH 9.0~10.5 9.0~10.5
x5 0% 10%LLF
B B | 20m.2gklk(JBAS-104) | 16ms/2gLl k(JBAS-104)

2. KERMEZESE

6 EENEE  #91.035
7%DERADEE  #11.040

Sio, Al,0, Fe,0, CaQ MgO Na,O K,0 tg ¢ Loss

VA 68.2 15.9 2.0 1.0 1.6 1.9 0.2 2.1

Vo1 70.2 14.2 25 2.0 22 25 0.2 46
(B %)

3. EEESE

TAEFLKE # K| HKIL in FEY L | AE7OL E 5|7 >

VA|{ N-+D N+D N-D 0.24 N+D N-'D 0.01 N-D

V1 N-D N-D N+D 0.14 N«D N-D 0.01 N-D
N - D. B TRRIEERS (B fppm)
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B/W FZ TV NG
(Wt %) ()

0.2 5.2

0.5 5.7

1.0 5.8

2.0 7.6

4.0 12.6

8.0 AlTEEE

£-4.10 EFARKOHE KBG-6)

B/W FX M bFEE
(wt%) (#)

0.2 5.0

0.5 5.1

1.0 5.9

2.0 7.1

4.0 13.8

8.0 BITEARE
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(1) BAFE

7S5y MEAL, BARKG-3, (TEMLAEBKRBROZER 4 1328 2EEL
T, BBNIEAREZ ERSCORMNEABEEALE, BAkOS2RBTH2E
TBA TR, KBG-3FLOMAEZL NP2 EREL, EABES 0.2 %55 0.5 1.0,
2.0 4.0 8 0wi% LEBNICLAET L. BAREZROERBANEZDRKE, 75
U hEAEBONSA TROZ ST MAROBECEERDASETHERI Y, BEN—
BB o718, ROFEABEBABTLE, ~H, BKOBRWARTH2BHEB T,
BBBA EFRE, KBC-6LORALEL 0MPaT, HABES 0. 2wt%H5 0.5 1.0,
2.0 4.0, 8.0wt% EEXINIC EREBBBPEAEEFLL, —HEABE 0 ISR
0.5wt% DEBET, BAEZL MPak Lz,

Y5y R EACBYAEABREOLBIIN A>T, /77 FOBM%EDOEA
BEToAUSIL, BEASEBEFLEBREREAKTOERZELE, LML, &
RBIHEANRTOBENERR TS D, RBIEEBEICHIENS >k, EHEEA
RERAT—BEOBEZPDEAT, 2AMIChE->TH->EBEbH 5,

(2 EARRER

F5 hEARBOEEIZ, F— 4.11 (KBG-3) 4.12 (KBG-O)ICRT LBV TH 5,
KBG-3 T, WHABE 0.2wi% 030N 2 ETHONTVNB O, M LAEXSITHER
TOEMBRBRTHD ZENSEERBMICHENRSY, 2HRCE->TT->db0%
FNEFNEEZDTEDbOTHD, O &ML, EBCSTOIFEARBE 0. 2wt2% &8 0w
t%OEFICOHBUTIRES, FARRHAZR -4 16ITxRT.

F—- L11EE— L DLOTAKERZLETHIEDMB X 51T, KBG-31E, KBG-6ICLL
CHLTHREARBIRBE TSR ICONLLETRY M MABOKREARIIL/2L
T, BEAR A PEIBWSEEERZ->TBY, KB-3FLABROF N L D #FEKHE
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KBG-6T DI AJREE 0. 9wt % &0. 5wi% OB, HAE &L MPalc EREERN, £
NICEDREARIFFA FENKESSEMTI E W ZEMIZAR ST, 1. 5MPaTiE
KEBFEI L BFHERAKASOFREERLSIERSTISUMNEANRTAEELEEALSNS,

BEABE 0. wi%id, RPAOFEAENTHEIILPOREARREZHERLBLSEN
ERLlC RSB, EAPBEAEATH S MPalZZL 21812, XEEZRDLD
foUlim. £/, B— 4. 1713KBG-3 HAROT U MREEBEAD ) —ZRHEERLE
bOTHBN, V—7RFAERCEEAERD NN,

KBG-6IcBWTH, HMABE 0. 2wt%id, KBC-3DBERLAERAOEATH S &
MEBFARRZHRAELLENSEN2HRAICLEASE R, EAWXREARATH 51, 0MPa
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SIZIEBG-1 EK ETU— V7 OHENRATNEZ Edbh 3, £, U—2nED
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BICBWREATHE, Ry W—A0XY ImOWIETHN>TVBEH, 2OFTF
OHIADLJVTH, FHOAREEOTSTIRSE->THBY, KEHFAICHE - -
TS5 RBRUAHTEREEZENS,

) BABELIAEE, XAROBEK

PHEAREEEABREORBERLELONR— 419, 4. 20752, FHEAE
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