JNC TJ8400 2000-020

Hi L7 12 BV B PREREAN D BA 3R

— TSUREBD ML —3— R BROMBTEME —
(BB 1 7 )VBARRE RFEAEATHRESE)

B =

2000 4£ 2 H

BE S AR MR AL

5



ERBOEHIL T ET - - ERTHELIL. TRICBH S bEEaN,

T319-1184 RBBIAMKIEH KFHR4—49
BB Ao VB R
ZITERFAR XATHENE

Inquires about copyright and reproduction should be addressed to:
Technical Cooperation Section,

Technology Management Division,

Japan Nuclear Cycle Development [nstitute

4-49 Muramatsu, Tokai-mura, Naka-gun, [baraki, 319-1184
Japan -

© EE A2/ B RS (Japan Nuclear Cycle Development Institute)
- N000




JNC TJ8400 2000-020

20004 2 H

BN BV B AR OB SRS
7S5 7ABO ~L—Y— B ORI —
(BT 7 )VBAREEEHE WTRERFENEWRESE)

F#HHE > ftor —E* PR FER
B —R** =W R

C: = |

& VSOV EREY ORBAS BV T, BEROEER, AR 00l BR L THEEN DR
LM, 7508, 757 MICKOE#L, ATNU 7 ORESHZRED & EDICEEAORBREEEE S EHIC
D OERT D2HRERDH S,

TIT, OO EOHERESRFIGERLES INSHASES AT LAOEMIZE T 5720, ERNRBRBLUE

MERREZELCTINSOREZERNICTHEL TW ZENRETH S, FIEEIZ, HFFAECLIZBW
TR L MR —Y D THERRICBIT S L —3—RBROF— ST, BIEMFEFTICED 2 5
BREROTNIIHES TS TBBEOY—) DV AFAELTOFMERTS &3, E2REDFEDOMH
SHENMCEADLIABEOIAL PINT IR ZERL 2. UTICFOBREEZRT,

1) AECLHTFHRERICBWTEBL TV RV — > 7HERRICEDS, © ML—9—RR

2)

DT —FFR K OBERYT, © BEBBUEOT @R, @ T—rav FicEb3ERMER, DIE
BizoWToREZ21To 7=,

H2REDEEDD RS T MR U TEM O & > 7 HREE D OB E OFIBICOWTOHRBEI> 2 Y
— b7 S THROERM I OB T o 2.

FHREF L. ESRBEISMIBIRED A JIVERBBORECI VRELZMERRCE TS50 TH 2,
BHEMERE  RBEET RERL - VAR LSS~ AHBHER AN THERES L —F

* RERERRY (BR) EANBRILRT
* % BEBER (W) IARREAR



JNC TJ8400 2000-020

FEBRUARY, 2000

Investigation on Sealing Technique in Geological Disposal

M.Toida* , K.Masumoto* , M.Nakamura* ,
K.Okutsu** and K.Miura**

Abstract

For the geological disposal of high level radioactive wastes, after placement of the wastes, it is necessary to close
off ( to be called “sealing” hereafter ) the underground potential passages ( disposal pits, disposal tunnels, main and
connecting tunnels and access tunnels ) with an effective combination of engineered barriers such as buffers, backfilling
materials, plugs and grout. It is necessary to ensure the long-term durability to isolate disposed wastes in the system.

The results of the research works this year are as follows ;

1) The objectives are to discuss the design of tunnel sealing experiments at URL site. The results of research
were about (D tracer experiment and numerical analysis & evaporation measurement & presentation at the

coordination meeting

~ 2) The discussion was about the equipment of inclined compaction methods and bearing capacity of rock against

pressures for the concrete plugs.

This work was performed by KAJIMA Corporation under contract with Japan Nuclear Cycle Development Agency.

JNC Liaison : Barrier Performance Group, Waste Isolation Research Division, Waste Management and Fuel Cycle
Research Center, Tokai Works

* : Kajima Technical Research Institute

**.Kajima Corporetion, Engineeing Develorment Dept. Civil Engineering Design Div.
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2. 1 boxb—0 2 HEERROME

rxN—1) 2 THEERER (Tunnel Sealing Experiment, TSX) 1375 % AECL OHiF
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ER

ARBROERBINE, S RIIVRICHESEL - LHEP (Low Heat High Performance) 3>
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Keyved Concrete
Bulkhead

Keyed Highly Compacted
Clay-Block Bulkhead

Sand Filler

Sand Filler Pressure Supply
and Withdrawal
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EHTDDOR—Y TN SDEK, 227V = TS TEANDT 57 M1 Th s D
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DD, MEKEE LTI 6.49mLimin E7325. —H, F¥ 2N—HNITEDAATHWSEKE
12 6.94mL/min TH o7z, BEOKIEE2EXD E, TOEDTH S 0.45mL/Mmin SFHEIE 11
TWhRWI E &S, TOBDKIE, ¥t75 70X 1 7oy ZJRICRI SN0,
SRR B LD, NoRIVAARFEL THEBLZWERENE A 5N D,
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DRI AF NP R— " Rd 370, ERCEBRVFEHL THHXEEIZ40mTH-
7ro FBEE (Wall) OIMIICAR FL—2 3 ERNORE, BEORHGZENELEZR A1) —
LEBELE, RIAIN—LNICII4E0OREBREREL, 77 VICX>TRE/ST 72E0
THREZENF L — g VERICEDRALE. BRZEKERCFL—a VERNOERE
EEERICTEESBE20, BENST 7% b FIVEBICEMMERZVIROTICEE, HR
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2.3.3 RFTERERE NS

FFAFEHRENG, SR < ORRRE 2K OIRIC X 5BBRICL DRDSB b0
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RLADDTHBIRE (m2/hr) 2FTZ &Ik DR (ng/s/m?) VEHETESZ, ZORF
AT R E I R BRI 5 0 e 9,

SEOFAMLEE, >FL—a BN 6KETHS (B—2.6) . BIHEOFSHE o
EERICAND &, T - EASRER~ORNMENR bR E<, 75 VKT &
BCBAKER E720 5 5 LU N, BOSIDELORMEE 5 0E SEELT, Fox
VRIS < DR ERE L7z, SHURIEICIE L 0 — 2 RS 5700 L S 2 R R E |-
TEICREL, TORD 15cm BEOHBZEMNCESICLE. CNIRMERMESHTIZ
ST O TR ORHRIE AR Z RS BB S 0, BN TE 575124
BEICEDY 3L 50T 320 TH S, BHllE, NOFL—3 1 RMREGE 2 B R
LR F L— g S NASEERE L I R TG L 7=

BHUAOY, %516, %2 EEE 56 MTHo7A, EDZ OERITHE B-5, C-2, D10
SR B % 3 E OFHITIZE 53 A THoT. E7-, B1E, 582 EOHET
—H IS DNT W e, BICEBHEIER BN, COBBERET S0, 53H0
EHA T~ 2.7 IR T & 5 1B O 1 1278 540 bem O 2D 7-BHE EH L7
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B—28 IINFlL—a VBHERERT. T—F I 15 DBIIESNTVSY, K—2.8
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BIORFODMEZ 7Oy b U7z, 19984 8 A 14 BITAVF L —3 3 VEIlAH, BREE (EAE)
AT B8, HKZRA L7 1998 45 9 A 28 H B T 0.15g/sec 725 0.2g/sec DIETEE
LTHBLTWS, RFEHES—RNICKEREEZRTOR, Bt 770 5EKk0H -k
RTHBHETSVOMEIICEZ -V —h2RE L 1999464 A 15 BUBT, REHE
M2EBERDLTEY, COEZ—)Le— hOMRDH 572 2 &5, B0 O 0.12g/sec
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PRI 7S VR E = — b — FERE L TWRRD o 72/2®), o BN EREN
ERNIZD EEZ SNz, MR &8 3EFHANC BT 2RFEHEE M Z LT 5 &, 4
DB W TERRBER (75 X0EE) WEAMEICH> Twa ot L, 8 3EEHIO
DA THEHERBOREVWEENSKB B > TOPEBEI D OMAITEPFLTVD I &b
Bo ZOMEE N > RIVETE ETIEB/NER 6 0 3 AFITKIRLTHB O, HEICED DB H
MHEELOCTWEKTH S EDZ NFEL TWAHH D TERMBENKEL Rl En5,
F ¥ ON—RHNIKEEATS I EIZED, EDZIZH > TKERNZZ EERLTVWS,

X —2.13 ICIIAFHEEOHES iR T . SERAWZE U —TRD SN2 EREEED
PR, INFTORFHSERENS 0.5 mg/s/m2Ul ETH S 67, SEIOFHHKERN S, KFEHH
FEDY 0.5 mg/s/m? LB T 0 9 DHESHRE OB MAILS D EDDRNT —F DB ERIR L 7= fE
ROYHEE LB &, YHHEHAITIE 1.109 mg/s/m2, 55 3 EFHITIE 1.777 mg/s/m2 &72o 7=,
ZDOFRERNS B IEETIIERBEE IIRELZ>THY, Fyr N—HNITKEEATS
ZEITRD, BEHHEENREL BRI EBNONS,

2.3.5 EE

RFL—a  BBETROSNDBERKENEBEALAEDSHEINTVNS LRET S
&, BAREEAEREROHE CENITEN e ARMEREDHETES, NoFL—2a @t
BTROENZBEAKE 0.12g/sec WWABEEEL 50m2 D HEFEL TNWSD ET5 &, FIHWRK
FEROEEEVIH 2.4 mg/s/m? 12725, ZOMEEEANT, 8 3ERHAFERESOFESE 1.8
mg/s/m2 iERR/MhI W, TOHHELT, 56 ROBFTARFEHERTIE, XD ?%%%Z%@jt%
WEHAERIE L TWRWI ENEZ SN, £/7, BFAFEREOFMPE, FHO=HoA
IR F L —2a VERERBEAT S22, ANENSDKSOERBIZIOXRFL— 3
VERNOBENERL, TORDITEREED S OERFEEEENED L, HENICEIRER
BTN WEDFHR SN/ BN D 5.
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Aug.14, 1998 June 23, 1999
e =S

Measure intermittently

Local Evaporation
Measurement

Measurement 3
at 775 kPa

Initial Measurement 1
Measurement at 50 kPa

Measurement 2
at 500 kPa
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. Room 425 l 9
()
‘ G
clay bulkhead 3
£0
>
8y}
m S
:‘ l -
I3
. (]
inflow pg @5 g
¢ 300mm humidity g ¢
sensor O -
dry room . YR T P EL L.
(2.44m><1.215m _ 2
X H2. 12m) | _—outflow pipe ot
¢ 200mm ]
N . d
‘ ' o
re-circulation 3 H
. ' o < o
Room 424 - ‘ G ©
: - g
: 2 ) 2
v = e

ability of fan can be changed from 1(weak) to 3(strong)
ability of dehumidifier can be changed from 1(low) to 6(high)

inflow pipe

humidity&temp
sensor 19cm
outflow _ji """" o
4.0m - v
humidity&temp zl}:.aei%c ¢
Sensor ; o
inflow ,
30cm
A
__»b b

/L
plywood  dry room dehumidifier

25 AYFL—LarBoOLA7Y
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35+50

\
31+50

9+00

up sté%am

Measurement sections for local evaporation measurement

looking forward upstream

Section-C : 33+70

A-1 A-3

Section-A : 31+80

i
P
i
:
:
1
H
1
i
!
i
H
3

1 34+20

Section-C'

B-5

. T

B-1 -

B-14 8_138‘15

B-4

Section-B : 32+30

132+
82+90 B'-1 B-3

Section-B'

Section-D : 35+00 D-2 D-1D-3

D-4

B'-5

B'4

fmrmemimomomrmrmanme

© =
a a

..............................

Measurement points in each section

lovA77 bk

Al

<
©
i

BRI ERT
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Ventilation Test

Plas/tic Sheet

Steel Support

7 19
outflow on

humidity &temp sensor

Vapour(?) >
T itlow
' N
30cm ‘,'
-------------------------- ; 1l pa
S J [}es0
plywood dry room dehumidifier
If the inside of the plastic sheet is wet,
collect the water and measure the amount of drpops.
Local Evaporation Measurement
Wind Shield

by paper

~5cm Rock

¢

F—2.7 EREREHHOBRAE
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£1-C

0.50
ventilation
local evaporation
045 |——F=2r2 . - <
measurement 0 Q 0 ; @
initial Q) ®@ { pressure in chamber
0.40 hd ] | L~ 800kPa
¢ / ,rf
r
0.35 ® y ] sored
¢ /i put plastic barrier !J
0.30 ®. B ,J 600
_o T ;
n |4 |
B} ¢ }{’ ] /
- ' {
O S, y i
e &
(0] i
L @ ¢ / ; ]
@ ® n i { 400
! €
® ¢ ) Y ¢ N o R et P
. * s o ] Jeme @
0.15 s O T : o= 5———;-—.' ‘ *f %
MK Ny M / N : e e
h ¢ , ¢ NG Q @
® ﬁ | ; e 3o o
O 10 e e _ \ i ; / * & ez«
| o " s N ’
ol L
te] 1/\/~’ \! L/ ‘ \j/
}:“\v«\/ /Mj\wf} / E
0.00 : ‘
0 30 60 90 120 150 180 210 240 270 300

days (since Aug.1 1998)
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Section-A
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bottom left side top right side

.
= = R
i SEILI TR R ,_ z
4 % T T e R R e e L FEttE
T

_ Sectioma
Section-B
SeciioE*Ii
SectioE-C
Y D N e s U (S Section-C' _ |
Sectio_ri-ll
|
ﬁ U
{; * (unit : mg/s/m2)
| .
I
I

K—210 BEFTAEBEE 1 EEHUIKER
(50kPa, 1998411 §2~3HBITE)
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Section-A

I
|

f\ (]

{; * (unit : mg/s/m2)
l ‘

K —2.11 BFTZERHESE 20 AR
(500kPa, 199942 H8~10HAIE)
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Min.-2.52

______ — 0(—!_)\-'.

o ;
% * (unit : mg/s/m2)
| '

B —2.12 BTz E$E 30 E AR
(775kPa, 1999458 17~18HAIE)
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81-C

25

20

15

10

Frequency

under accuracy(?)

E Initial Measurement
O Measurement 1

0

[OMeasurement 2
E Measurement 3

Evaporation Rate (mg/s/m2)

Total Data Selected Data (>0.5)

number | Average number | Average
Initial Measurement 56 0.496 28 1.109
Measurement (1) 56 -0.119 8 0.927
Measurement (2) 56| -0.073 9 0.720
Measurement 3 53 0.388 18 1.777
mg/s/m2 mg/s/m2
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2. 4 FL—o—ilk
2.4.1 P —Y—HBROME

h =8B, Fr 2 N—HNDKE 800kPa iIZBNWT, Fv 2 N—RHICEASNLZ NV
— =75 DI BT BEHERBETAEDICERET Nz, ML —Y—&E L TIL, Nal &
%ﬂ?%%@?iyﬂwﬂwmwm)%ﬁ%btmlﬁﬁmfﬁ,757%5@@%*@10
BED 0.01mg/L LIF T, AREBRPOHTAKIIEENS IORED 2.Tmg/L ENv I T 5D
> REMENZ ENSRIENS. CLIZDWTIE, BZEROMBKPICEENS Cl DREEMN
53,000mg/L EBEWI ENS ML—Y—ITEAREEEZ SNz, I TDWTH, "I#L
TEDL R —H—TH5I ENERINZ.F ¥ >N—IZTEA L Nal DIREEE 1,000mg/L,
5= DIEE 15mg/L & L7z, Nal [3BE 1,000mg/L TESIZELE 800~961 1 S/em D
B%ERT,

2.4.2 bL—8—&A ,

kL —Y—0FAICE, BRERFICHWS 1,700L OFE5 > 712 b—Y—2EN LA,
ZDFEY I MEDEAET Tz Fy IN—HNEFHREZL TWABKOBMN 51,000L TH5 Z
EMS, 51kg @D Nal 8F v ON—RIZANIE, F¥ > /N—HND Nal IBED 1,000mg/L 1278
BT TH B, ERITIE, #50kg @ Nal &8 750g DT T2 Z TS5 >0 OKITHED LA
&, TOFHY I OKEETF Y N—RNICFEATEIIELLIOEDREZRERLZ,

LB —DBRAFEELT, —EF ¥ ON—HNOKERNWET M —Y—2FEAT 54
BT, BLETS/oRMERCA >N\ NEEXD, EHOKN, BAMCLD T Oy %
A LT TERENTWAHT T IV OREWEIT, WOl RESNRET S FREND
BT EMS, Fr o N—HNOKE 800kPa & F =8I, ERHETF ¥ > N—RNOKE KL
— P —KICERI R ABEEZRATOINERD /2. COMEEL T, B—2.14 1TRTLDIT,
SIID A > RISA T 2FIRA U THEH ST 79 5512 800kPa DNy 7 T Ly &y —inind
EDICLTEAZIT =, /2, 1HURTY 7 OKEF ¥ N—RNIZEAT 520 RER
ST ERWTEARTO =,

19994E7TH 14 HCF ¥ O N— AR L —Y—DHFAZET 2. TOE, Fv 2 /N—~Dht
ABFE VIS TmL/min TH 5 BEMT THEARESTT Uiz, BEAF, Fr 2N—HOEN
WEHBEARTH 830kPa T TLALREET, 4REFBICEAY P RAM TN TS VAR E
N, hL—Y—=0F v N—HNzflzLlI EPER SN,

Fx UN—RICERASNZ L —Y =0T 57 CEETAREEEET S0, 7570
EEICRERCEENPREINTVS N -2.15 CTRESEEEF ORBALEBEZRT . X/,
K —2.16,2.17 IKIdF ¥ X N—NOBRXEEEF OEZFRT . b L —T—ORAERIZENT,
F v N—DERBMEOEBERMEERE (CS4,C510,CS11) ZN@m</a>TWwWa 0K, hL—
H—DEBENRKENOTTF ¥ N—THICHE> TWeEDEEL NS, ML —U—DRE
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EF v N—ATH-IIT 57280, BRADKE—ALRY TERWTF v 2N—NOKE
Sz, 19994 8H 26 A5 9 A 17T HETEML MR, EBEKREEFH OMTIZIFR U
KD, Fx ON—NTO KL —H—RBEZIZIEE—ORE (1,000mg/l) ZkokEEZS
ns.

243 M—H—0OY>TUY

Mo—H—ZBRHT22009 7Y 0, Bt 752, 2220 —NTS5 70N
BLEY>T5—8T7 5 T8%B 0D OIKEERICALE T2 FBAES A OKER— 1 >4
LEZRNTT 7. FL—Y—8 A%, DIN4FMTIC 27— TS T OB S L
—Y—PREEN, TOROIA ) —RT 5705 DEKIE AmLimin THo7-. Ti-,
¥t 75 RN 51 2000 4E 1 AR TIR ML —B—@RHE I TWan,

FIBUKESHRRAQKER =D > Fns 0> 7 73, ¥t 75 7o HGT-8 & HGT-10
ZHW, FHIKEON, b7 55500 HGT-8-8 & HGT-10-8 MDHRTITEDB > TY
PTET->TVS (H-2.18) , K—2.19~2.22 {2 HGT-8 & HGT-10 123V} 5 FIBEKE D%
ML ZRT, 1999F 10 12BE 11 A 19 BITH > TY V2 F>TWS, Ty
OfER, HGT8-8 & HGT10-8 TRIBAKEAMETL THY, AUOMBAKEBETFTLTWS,
UL, 1m#EN/z HGTS -4 ® HGT10-4 TIHEE A EHENRN T ENGN D, T/, 20
P27 X BEBAEDETNEE TS0 2B ELND Z &g n5, 2hbz
EZRELT, Y27V 73 4EMIC 1 EEBKL TWS,

2000 € 1 A £ TICHEBKESAOKER— >IN E 4EQY > T > 7 5F>5THD,
TOMRERIT, RENTBNWT ML —H— BT OB R & kT 5,
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E

Standpipe (80m)
73—,_/\‘__.7 D*—éﬁ‘é 80mHead

1,700L ¥ & > &
30,000mg/L g —

&)
C:> BERST

BK 9 L/min

B—2.14 FvoN—=ADFL—Y—DEAFTE

F ¥ NN—RHOD
BRCEEF O E

Backfill 5 5# 40cm

AT

HGT-8

7 /a@

Room 423 \

B—215 F+yN—HAOESGEEESORSE &
BT L RE
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Conductivity( £ S/cm)

Conductivity —Clay End
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]

Lobsioibonanntab e st aiaras§ suannnlessbs ssn B ObEL oy g (ardnasa dbases

L

Fre I i—AMD o

TIUER=R

Aug 26 ~ Sep 17
r—H—1ER

L 1

August

September
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€T

Conductivity( 1 S/cm)

Conductivity ~Concrete End

100000 +- -
—(CS7
! —I — S8
I o = |- CSs9
- FrIN—AND
10000 - | / e "“-4\ | FS5H % Bi-ps - = = CS10
- r ..“‘L\‘ I
n"\’\\‘
“NM“--L,,
R S
1000
= e —— W m
Jf |
il Aug 26 ~ Sep 17
uly Fo—Y—BR
FL—H—A
100 - : ; ‘ ‘
July August September
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::’w::;:-%ﬂ.
— (40cm) %% =
TT HGT10-4
HGT8-4 l G
- HGTS-3 HGT10-3
HGT10-2
HGT8-2 G
< i i-
3m HGT10-1
: HGT8-1 10
"B E . . i
HGT4 HGTB HGT2 HGT8 #heT10

Room423

B2 18 EREBEEKEERGIE OKF )
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LZ-E
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8C-C

X g 7KE (KPa)
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500 -

———HGT10-5
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2. 5 bML—v—FBREmMmRT

2.5.1 fEFET IV

W+ 7S TMTR L —Y—@B2EETEIERCEIOTSTEDDO ML —S—DBTIRN
EEFIEL, BRSHMEREOFMMEEITD. AIEORE 9T, 4MPa OMERQBBAEH T F T
DLV —Y—BIHRILBmETEERLE (£-2.2) . SEREEBROREBIEWET IVELZITD
2w, MIRNIEE H RN % 800kPa T 150 HEISEM L 28, L —d—BWILBm 2525 L
7o

BT ET VIR —2.28,2.241CR T K DI, FiEl &R, bRV s RET I &
L, EFI)IVO™MEZAEKERE LUz, BHAY T abR—2.2I0R T XD ER U
1363E %, 14448 Db O E AWz, BERMBH T, (VTS V7HE, @QF 5T EAF—IY
R—F O, QRFEBEFHORFL— a3 E, OFLIIWMLTSEHEN5DEKELZS
L, EMENABEABREHELE (M-2.26). BHFHEHECOVWTS, EAKICIIRTEOD
REMEA N, B-23IlWEEO—EERT., LELSEOBITTIL, KREIUEORE T
HRB I DI, BT R EEBOFHEZEA I ES2DICEDZORSE, KEEFRORENMNE,
75 TRDOE KGR B S

2.5.2 el
F o IN—ADIMEICES T TS5 7D ORBKESHRLT S TN EDEKENEZS
Do ENTWS, EBOBERIZESZETILET D7D, LTOIEF TRE 21T o7,

D) ERINTWBHEBKES N SEBROEBETT N EHET S,

2) HELXDEEETIVIEBWTEBTMT &R, MBEKESTEZRDS,

3) EROMBKESMREHEL, RBPEREBO>TWEETINVEZRET 5,

4) WELEETFIICBWT, HRHINEBKENT Y F I T5L2IC7 5 TEBOBEKXE
BEEEE, BRNARETFIVERETS,

5 LEOBKRNZETINIBWT, bl —Y—BRSBEN ZEmT 5

A OEREKEDFL, F v > /N—RODETID 800kPa IZIE DWWz 1999 4 3 A 1 HFFAIC
BT 2oRBEELEZ, N—-227,2.28 IZI3E, KER—U S TANTAy I—ITX
STRYENZEREOMBAKEZRT., K—229 3, HEtTS7EROR—Y 2 J5
HGT-7,8,9,10 IZDWT, ZEXMICBITBMBKEZHTZELDEDDOTHD, TNL DN
5, KW T b > FIVEEEm N S 5 mBENZALE THAKETH 2 4MPa 2MEA L T3 DI
U, SRELWTE Tl b o FIVEEE 2 & 3 mBENL/ZALE T TIT 4MPa 2MEAL TW3 T &%
N5,

F7z, M—-2.27,2.28 ITWEF ¥ N—~OMEBICHBKEN LF U ZKEZ#H A THZ M
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TV, Zhhs, REICEIAHERER N FINVOEIDN3IMTH D T ENnh5. £z,
—3.30 WKISHLTSVADOERRNICRBLIZEL A—F —DHHMEEZRT . PZ14,
PZ15, PZ1613, &4 N FIVEEEMS 1.5 m, 90cm, 30cm BOEICERE L TWasELY/
A= —TH%, PZ16 IZDNWTIE, Fr o N—KNOKERLERT PZ27 OFRFELITEL<
MIELTHED, PZ15 IXDWT HEFREN S 20ZIFRHIE L TWa, —7, PZI4IEIEEAE
<, L5 mBfND &EF v XN—HNOENZRILITENELZNWT ENDR 5,

PLEDEHRE RN SBETESZBETTINER —2.31 ITRT . 4MPa 2305 2 BEE N & O
MEEEEL T, KEERICBNWT 4MPa Z2NET 2 EZRIE EF U 5 mic L7z#HE & 3mi
LB 25 —ABRE L. /2, FX oN—~OIMEICLDHERESZEERELT, M
FIVALD EDZ OB E ZHIEIETD 10em I L7ZEHEE 50em IZULEHED 2 r— XA E&E
Lz, #—241213, BEEFIVCEDWE 4 DOEH T —AERT,

i

*—2.4 BEEFIIEDIMBHRIr—2

AMPa from the tunnel

at bm at 3m

EDZ 10cm CASE B1 | CASE B2

50cm CASE B3 | CASE B4

2.5.3 ETFIVORE

B — 2N DWTEBIRAN 2325 L, BBRKES R 2ROz RZ R —2.82,2.33 ITRT,
Z DRI IIREIBKE QEJE B FRIC 7Oy R LTWS, ZORSE, SiERE (HGT-7, HGT-9)
DOREBKEAFIZR DB —H L TWAOIX CASE B2 T, K¥EWHiE (HGT-8, HGT-10) @
BB EAT IR BE < B L TWB DI CASEBS THDZ ENNh5D. ORI, MM
Wi & 0 BAKTERIEICBWT EDZ 2L EFIMLT 2542, EBEOHMBUKEN i SBEHT
HBHIEERLTVWS, K—2.384 1213 ANDRA %% SEPPI Probe & AW THIE L= s > R IVE
WOFKABRER 9ZRT. TOBBITBWTD, HEHMI D BKLEHANTBWTEKEN
BETLTWBRENKELZ>THEY, SHOMHIERE-ELTWE I ENGNS,

PLEDO#EMS, CASE B2 & CASE B3 IZDWTEBKEDEERT> . K—2.351TFD
BRERT., LTI 7MhE0BKER, K—2.35 OFEE()EQDMITHETEN, 757
HD 5 DEKBIINEL, BEAERT ST EERBOERFNSHTETVNEZ ENHN5,
—2.86 1213 CASE B3 OEBIMATER & U TOKES ERBESMZERT . EHOK+T T
SUMSOEKEELTIE, 1999 44 AIC 1.0mL/min(=1,400cm%/day), 1999 4 10 Al
0.2mL/min(=288cm¥/day) BNE SN TS, IOEEHIT S &, CASE B3 A 1999 45 10 A
R DIEKE 0.2mL/min & HEATEWAY, 1999 4F 4 AR OE/KE 1.0mL/min L DIEEZ/NE
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WIZ ENMB, FTTCASE C &LT, CASE B3OEFIEILICT S VEDD EDZ Oi%
KRB OB EREL LSBT DWW THEEN 2o 72, BEARIZIIWE E OBKREE 20 14
TEHZEICED, B-2.37 127 T & DITIFEE 1.0mL/min OE/KENFHERKEE L TE SN,

2.5.4 kL —U— SR

FIEE TOREHERICE T E, CASE B3 & CASE C IZDWT b L—8—BIIL R %52
MLz, —2.38 IR %RT. CASE B3 T, 1FE&BZITBVWTHRL—Y—i37
FSUDORMANEEELTE LT, TS5 7D EEDMEE TUMEBEL TWRWL, —4,
CASE C T3, 67 HABIZMNL—P—R@ TS /ORMPICEFEL TS,

KER—D 2 FF HGT-8 & HGT-10 Wz b L—¥—8 27 O 7EICBITS, 46
DIFFICEORDENB T L —0 Z)—H—T %K —2.39 1TRT, ZNIT 20004 1 AETO
HGT-8 & HGT-10 M50 H > 7Y U FIC L AE[BEEZ Oy Lz, bL—H—& AR
ORI, F v 2 N—NOEBITE D b L —P—BENTF v > N—NTH—IT/E> 7z 1999 4
9A 17 HEL. ERIEEIL, CASEB3 & CASEC DT L—0 Z)—H—7 ORIz 7oy k
Eh, EEOM —H—OBTREIZ 2 DDEFIINOHETH 5 Z ENHEE TE /=,
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(454

%z-2.2

BT —A—

iy

Flow Analysis Tracer Analysis
Analysis Boundary Condition Model Dispersivity Result
) Far from *! N s %3 Permeability
Pressure tunnel EDZ *2 D of i *4
S}geligy AMPa 5m 10 cm EDZ-2 107 1m/s 0.1m output CASE A1
Al
] 1.0m output CASE A2
71}; Rock 0.1m output CASE A3
1.0m output CASE A4
Unsteady | g51pa 5m 10 cm EDZ-2 10" /s - - CASE B1
Flow™5
- - - CASE B2
D RN i 8 g T
po | breakthrough | (\qppg
4 curve :
Pr
- — CASE B4
| 2x10-6mjs | 01m  |breakthrough | g s

% 1 : distance far from the tunnel surface

s 2 : thickness of EDZ around the tunnel and the key

% 3 : material of D’ adjacent to the vertical key

%k 4 . permeability of EDZ around the key

%5 : inject tracer 150 days after pressurization
% 6 : modified model of CASE B3




£eC

x£—-2.3 HBRMEE—F
. Specific | Coefficient of : .
Material PeI‘I(IIEjll;lllty Sforage Diffusion | Porosity Dlspe(ars)wlty
e (1/m) (m2/s) -
A Clay 3.0E-13 5.8E-04 1.0E-10 0.30 0.1 1.0
B Backfill 1.0E-11 5.8E-04 1.0E-10 0.21 0.1 1.0
C | Shot-clay 1.0E-12 5.8E-04 1.0E-10 0.53 0.1 1.0
D EDZ-1 1.0E-09 3.2K-07 1.0E-12 0.01 0.1 1.0
D' EorF 0.1 1.0
E EDZ-2 1.0E-11 1.7E-07 5.0E-13 0.005 0.1 1.0
F Rock 1.0E-13 5.0E-08 1.0E-13 0.0025 0.1 1.0




<@— Water pressure

/B
<

A : Clay

B : Backfill

C : Shot-clay

D: EDZ-1

D" EDZ-2 or Rock
E:EDZ-2

F : Rock

H-2.23  BHEFI
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s0cm 200cm 30cm

N 7] >
10cm -
i 10cm
- ¥ 2 ¢
100cm S%m
D’ D
: 95¢cm T
- — 10cm
9 D C | | D 5
10cm — = 5S¢ o
H A
B G
(350+450) /2=400cm
A :Clay
B :Backfill anfigted
H C :Shot-clay B ulxhea
D :EDZ-1
E :EDZ-2
F :Rock mass o
G :Sand
H,:Tunnel
4] ) r5ep L2 :For D Sem: —
10cm TOen
C
F P
T D
D bem .
- H $10cm
< 10cn
F
30cm 200cm 30cm
I > fe )

BM—2.24 BFBITETIVEE

2-35



4MPa

i

(1) : Clay bulkhead
(2) : Clay bulkhead ~ Steel support

(3) : Bvaporation measurement room

& —2. 25 BT AY o

downstream upstream
- Wall =

N
Analysis Area
35+560 31+50 3;0+25 29+00
4.0m 1.25;n 1.25m
5.7m 1.8m () Analysis Length
(4.25m) (1.95m)

B—2.26 BKREBOBRSUIE
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Room419

10m

:where porepressure increased

4.7

5.3

4.6

5.3

HGTH HGT7HGT9

3.9

4.0 |3.9 HGT9-1

5.1

5.2 |5.1 HGT9-2
5.4 i
l 4.4 |4.4 HGT9-3
4.2 ﬂ
7(19.8 HGT9-4
2.1 AL 2.1
8 1.5 = 1.3
———— (=l 0.8
<0.5 <0.5

after pressurizing

i

date : March 1 1999
unit : MPa

B—2.27 FR/KES M (SAEMTE)
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Plan View

=]

<0.5 HGT10-4

. 2.6 24 HGT10-3

4.0

2.3

3.5 3.6 HGT10-2

N T

3.1 8.3
3m 2.6 " 2.7 2.7 HGT10-1
"1 B A
HGT4 HGT6 HGT2 HGT8 HGT10
Room423

date : March 1 1999
f plo} unit : MPa
:where porepressure increased after pressurizing
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HGT7 (Vertical hole)

HGT9 (Vertical hole).
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Distance from the Bnetonite Key (m)
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IPC

- AMPa at 3m far
from the tunnel

i

|

Porepressure distribution
by hydrogeologic packer system

- EDZ 50cm thick

]

Pressure change after pressurizin
chamber by piezometers and
hydrogeologic packer system

........................

M :
| o .
T 1 T 111 1T T TTTy
i 4MPa |

v ! I

D : thickness 10cm—50cm

E : thickness 10cm—50cm

T
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I
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Case BT

Iimssure at 5m, EDZ IOCm]
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Case B3
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Case B2
|Pressure at.3m, EDZ 10cm
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o / —— Numerical Analysis
g 1,000 x A HGT9

a s i cr A HGTI10

0 A T |
0 05 1 1.5 2 25
Distance from Key (m)
Case B4
|Pressure at 3m, EDZ 500m|
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EV-C

B —2.33 FERAEORENTEEEREDE (HGT7,HGTS)

pressure

Case BT Case B2
lPressure at 5m, EDZ 100m| Iﬂ'essure at.3m, EDZ 10cm
4,000 4,000
“s 3,000 "= 3,000 -
§ A/x § / A
Li: 2,000 A // 2,000 gy
@ A A —— Numerical Analysis ﬁ i ? —»— Numerical Analysis
Zm 1,000 A HGT7 @@ 1,000 A HGT7
s &l m | _a HGTS w@: Al & 1 _a HGT8
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|Pressure at 5m, EDZ 50cm |Pressure at 3m, EDZ 50cm|
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- MVP2 o,=11:2MPa

o o_=45:4MPa

MVP7
&
MVP4
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Grey Granite

Granodiorite
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Sv¢

(cm®/day)

(2) EDZ: (3) EDZ :
(1) Clay Bulkhead (Plug-Support) (Ventilation Room)
(%.951:15 (4.25m)
Case B2 |
(Vertical Model) 0.004 42.2 104.8
Case B3
(Horizontal Model) 0.029 204.5 87.1
Measurement 1.0 mL/min = 1,440 cni'/day (April, 1999) Ventilation test ©
Data 0.2 mL/min = 288 cnf/day (October, 1999) 0.1g/s = 8640 c/day
Sampling Area 4.0m 125m 1.25m |
> =3 > Bent1te Plug

<
Analysis Area |
N ————

e R

\0/

<

~

4.25m 1.95m
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Porepressure distribution Flow rate distribution
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Ly-T

D : thickness 50cm

E : thickness 50cm
K=10"n/s =2 % 10%m/s

(CASE B3)

(CASE C)

Case CASE B3 CASE C
permeability —11 -10
around the key 10 'm/s 2%10 ‘m/s

205 mL/day 1,310 mL/day

seepage from

the clay bulkhead

target amount of seepage 1 mL/min = 1,440 mL/day
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CASE C
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2. 6 U—Uiay X

r RV T— SRR, 55 (AECL), RAJNC, BIRENS A ZIVEFEMR), 75>
A(ANDRA), 7AUNWIPP)D 4 HEICKZHEF IO 27 bTH B, FEOAE T OH
HEICHEETELLOARBEHET /20, FEROERZRE T2 I L2 E LBINH
OSAUEC 2H, SEOREZEMTHRESIN TV, AEREITE, 1999F4H21~228 175
7 EIFREESHA, 19994E10A 20~21 HICEE 8 BB MMM 1 5 THREES Nz,

Z 02 EQRBLHICH U TREEROIER, #iiN\OBINEORINREZT o/, BURIC
SHOMBEIZDWTOREZETD.

2.6.1 857 EFREEXE
(D SFNE

1999 £ 4 A 20 HA5 % JE/NTL pre-Meeting
1999 € 4 A 21 H~22 HAFRT 28 7 BIEINRESH
1999 44 B 22 BHF % 25 4 [ Steering Committee Meeting

EHITILT, BFY I FNNY 4 2RI OILHK 150km @ AECL #FRERYE (URL) I
THfE

(2) &FBmE

N.Chandler, D.Dixon, M.Gray, E.Kozak, J.Martino, P.Thompson
J.Ross, M.Ohta, K. Nuttall (AECL)

B.Vignal, A.Counut (ANDRA)

J.Tillerson, E.Ahrens (WIPP)

& (INC)

R.Read (Bruce Geotechnical Consultants Inc.)

T (B |

Prof. J.Graham (University of Manitoba)

Prof. R.P.Young (Keele University)

Prof. C.Fairhurst (University of Minnesota)
AEER QUEBERD)

(3) FEME
4 A 20 BIZEM S N7z Pre-Meeting TIEF ¥ > N\N—ADIFKEDEZS U T TF—FDF
T H T,
4 A21H~22H OPRELRE TORFHEEZUTITRT,
AU NI OIHER

131
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2.6.2 £ 8 Bl &%

(1) 2BAE

1999 4 10 A 20 H~21 B4 45 8 BB

1999 4F 10 A 21 BHA % % 58] Steering Committee Meeting

20 Bidh 4 = "N 4 Z RS QIR 150km O AECL #F5EEE (URL) 12T,
21 BRU 4 ZRT DS DY URFIVICTHRE

(2) =g

N. Chandler, D. Dixon, E. Kozak, J. Martino, P. Thompson, J. Ross, M. Ohta (AECL)
B. Vignal, A. Counut (ANDRA)

F. Hanson (WIPP)

G. Simmons (Ontario Power Generation)

R.Read (Bruce Geotechnical Consultants Inc.)

0. Didry (EDF)

For (BEE)

Prof. R.P.Young (Keele University)

Prof. C.Fairhurst (University of Minnesota)
AEHE (QLEERS)

(3) iR
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1

2)

3)

4)

5)

6)

7)

8)

Chandler N., D. Dixon, Gray, M., Hara, K., Cournut, A. and Tillerson, J. : An in situ
Demonstration of Technologies for Vault Sealing, Proc. 19th Annual Conf. Canadian
Nuclear Society, 1998.

For—iE, HHEEE, ZEH: Y URLICBITS b oxIbi—1) 273k, 55 54 E+
KBS R MRS, [-A280, pp.560-561, 1999.

MREERE b WA B T SEEEMOMSE (1) —HOR UM OMUER T > %
V=1 TRBROFMMEH —, BMRBLY 1 7V RFEMIZERE S, JINC TJ8400
99-055(2), 1999.

BEAS RN, UK, EARBHE, TOR  £ABLIIBITEXFlL—2arFA b
ZRAWEEAKEORE, # 23 EEBENFIIET LS ORI LHEMNE, p.182-186,
1991.

Chandler, N., Read, R. and Martin, C. : In situ Stress Measurement for Nuclear Fuel
Waste Repository Design, in Aubertin, M., Hassani, F. and Mitri, H. (eds.), Rock
Mechanics Tools and Techniques, p.929-936, Balkema, 1996.

Watanabe, K. : Evaporation measurement in the validation drift -Partl-, STRIPA
REPORT, TR 91-06, 1991.

Watanabe, K. and Osada, M. @ Evaporation measurement in the validation drift
—~Part2-, STRIPA REPORT, TR 91-27, 1991.

ANDRA : Use of the SEPPI Probe for EDZ characterization within the TSX
experiment, TSX-39, Atomic Energy of Canada Limited, 1999.
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3. B2XkEDFLDICED LS

3. 1 #MifFED
EBoARENFLEDE2FI7ZMNIBWTHBICHEDLAEERE LTiZ,. FHELEIYUTD
IXA Y MBS oI,

[ho 1T M E % & L7k, - REIFE D 2475 BT AE) ABKEICA A — D
TERV, BERPSLELEL 2,

T onTid, EEMICHTEROBER O LHERBRSI4BERSNLIbDEEZD
N5, WROFHOERTHoUREEL LN L, /2. SKB IZBV TTEUDOHEM A
BUES M THERBI T TOI T A,

M—3. 1 B2KEDFEDTRLAMHED OBE

(1) BLIREA#F

MEREE DB D IRBYEITIBEI I 87 £ 723 5 vk EFE. T — A58, EIEESE
Ny 7R —EDERANTIREZELbNE, IRE)T 282 71, FiFMIC L Y 5,000vpm FEEE
DIREEL % F5 4 S €5 b O TREMKOSTEIE 50cm BED b 0 25% v, TRt 60kg~80kg
DY DB, ¥ 8t BHBEOEEENZ 2 5 2 2 BB X ) BsERIcE L. BET
HOFTEIR A 5.2 2 DT, FTEHOTHER 30cm BED S OFE . EEF 60kg
~80kg D b DHE

M—-3. 2 &RBiavx2% (k) &30 ()

31



(2) SKB 04l _

SKB @ HRL Tid b Y FVHEE L OBEMEE*1T> Tww5 (David Gunnarsson et al.
1996) o S TH, JELESMIHOME D 2 IRBEETRELAL T v 7 2HVWTITo T
WBEH L7-4RE 7' L — M & . THIK® Dynapac LG700 %2t E L7=b D TH Y ,FE=E T00kg.
RS 84kN, RIR 25mm TH o7z, ERHWETIZKRDEBY TH 5,

-FEEONOERFME 7 L— FOSBEFMICEE L.
REMREBR L. 200 457 IR B X9 IT L7,

AR A HRIDIRICKE L 90" HFALMiATID & 51T L7z,
ARV Y BEIE— Y —ICEBE L7,

- R—ALLBEBNOT Y v F AV bRAMLI

§—3. 3 SKBICX 3 EHEEE0EE



RIS 2 AR L OFNTE BT ISR T

(a) Transportation of material into tunnel.

7

(b) Shovelling material in place for compaction.

/

el
e———

(c) Applying material close to the roof.

(d) Compaction of the inclined layers.

B—3. 4 *EHKFEDFIH
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3. 2 avyy—+7IrHOERENOR

KETR, Y2 )= b T T ERBY B 0B L BRI s ) — LTI
VER$ AIEICH L THA R H 2EHONE S P OMMRET 179 . SBRYMHICOVTIZE
—3. LIRLAbDEHAW, EHWEE LTEBEENAZERE L2y —X LBHEEICKE
MR 7z —A%%Fz (R-3. 2) o @—3. S5IERTEILZTRVEEEX, EAF
L CEEEDSRNE D LI BT RYVARVZOL XORLRLEHE LT, 75 7 O
BRI I 5B O—HMMEEFETZR L RE20cm & Lz GHoERE0—H %K — 3.
3T, WHEDA%ZET 255 3HIEREES 20cm DHETH TNV ELEET 155K
E{ @Y, KEEFMKT S EHEBRBEDOTr —XICBWTEEE 15 2HET 720 13 HIE
RS %#H 40cm L EETHAULRV DD ENThoiz, AkiE,. KEVCEORE ST 7 IME
B+ 5250, EDZ REROBRICL 2 ERYEHOET 2 L2 ZE LR ED T
CUEFHL b DEBEDbNL,

£—-3. 1 BFHYME

531138 @ (cm) 220
aEYHEE
EaESs
#7& 71(MPa) 15
NEERAC ) 45
RS
% H(MPa) 3
NEERAC ) 28

#£—3. 2 fEHWE

{EATE
EREs
R NREE 0.2MPa
AU A MERE+ K
IE (i1 T 1000m 48 4) 10.2MPa
MRS
R EEE 0.2MPa
R4 MEBE + 7K

TRYmMm

EEE —= BERE TRYSHFH
b, ' P ——

B—3. 5 fERAMELT)EOBHEN
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®—3. 3 FEER (ERE. KEZER)

[TRYAEC I RYfH(rad)| FEA Eih REE

0 0.00 2392.4

5 0.09 2383.3 14912.0 6.26
10 0.17 2356.0 7649.7 3.25
15 0.26 2310.9 5313.4 2.30
20 0.35 22481 4206.8 1.87
25 0.44 2168.2 3590.0 1.66
30 0.52 2071.9 3216.0 1.55
35 0.61 1959.7 2978.7 1.52
40 0.70 1832.7 2824.5 1.54
45 0.79 1691.7 2723.8 1.61
50 0.87 1537.8 2658.4 1.73
55 0.96 1372.2 2616.8 1.91
60 1.05 1196.2 2591.2 2.17
65 1.13 10111 2576.2 2.55
70 1.22 818.2 2568.1 3.14
75 1.31 619.2 2564.2 4.14
80 1.40 415.4 2562.6 6.17
85 1.48 208.5 2562.1 12.29
90 1.57 0.0 2562.1

[&& 3]
1) (#) HAREZREMRCES (1992) | AARRERES
9) David Gunnarsson et al. (1996) , Aspf) Hard Rock Laboratory Field Test of Tunnel

Backfilling, HRL - 96 - 28
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