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Full-scale demonstration of Sealing Technique in Geological Disposall] [ [J
O Document Prepared by Other Institute, Based on the Trust Contract [

M.Toida*, Y.Shiogama*, H.Atsumi*, Y.Suyama*
J.Kawabata*, K.ltou* K.Okutsu*, H.Takamura*

Abstract

To establish sealing technique suitable for geological environmental conditions of
Japan, it is necessary to obtain data related with this sealing function through
laboratory tests and in-situ tests. It also is necessary to put these data to practical use
and to establish the estimating method of the sealing technique.

This report deals with the sealing function tests under heating condition of
supplying water, following the pressurized tests of supplying water at the AECL in
Canada until last year. These test results are reported here together with the data,
interpretation and analysis of tracer test results. Information arrangement for the
establishment of estimation method of sealing function is also performed.

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 Corporation
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<model7a> ) A, B HAHBKEHD
_" ||E*§ ||na kx[m/daz]lky[m/day] kxlm/s] _|ky[m/s] [n Ss
8.64E-09] 8.64E—09] 1.00E-13] 1.00E-13] _ 0.0025] 5.00E-08
2.59E-08] 2.59E-08] 3.00E-13| 3.00E-13 0.3| 5.80E-04
8.64E-07| 8.64E-07| 1.00E-11] 1.00E-11 0.21] 5.80E-04
8.64E-08] 8.64E—08] 1.00E-12| 1.00E-12 0.53] 5.80E-04
8.64E-05] 8.64E-05| 1.00E-09] 1.00E-09 0.01] 3.20E-07
EDZ-2 D’ 8.64E-07| 8.64E-07[ 1.00E-11] 1.00E-11 0.005| 1.70E-07
EDZ-2 |E 8.64E-07] 8.64E—07] 1.00E-11] 1.00E-11 0.005| 1.70E-07
%’J‘i *mm,méaﬁmmgx
=F i kx[m/day] |ky[lm/day] |[kx[m/s] |kylm/s] |n Ss
8.640E-09] 8.640E—09] 1.00E-13] 1.00E-13]  0.0025] 5.00E-08
1A 2.592E-08] 2.592E-08| 3.00E-13] 3.00E-13 0.3] 5.80E-04
(=] 8.640E-07| 8.640E-07] 1.00E-11] 1.00E-11 0.21] 5.80E-04
8.640E-08] 8.640E—08| 1.00E-12| 1.00E-12 0.53] 5.80E-04
() 8.640E-05| 8.640E—-05] 1.00E-09| 1.00E-09 0.01] 3.20E-07
|ID 1 6.048E-06] 6.048E-06] 7.00E-11] 7.00E-11 0.005] 1.70E-07
[E 6.048E-06| 6.048E—06] 7.00E-11] 7.00E—11 0.005] 1.70E-07
<model8a> gafn. W 5HEKFE U
|| ||E*§ |nE"—.T x[m/daz]lky[m/day] kx[m/s] |kylm/s] |n Ss
[F |8.64E-09] 8.64E-09] 1.00E-13] 1.00E-13]  0.0025] 5.00E-08
2.59E-08] 2.59E-08] 3.00E-13] 3.00E-13 0.3] 5.80E-04
B 8.64E-07| 8.64E-07] 1.00E-11] 1.00E-11 0.21] 5.80E-04
8.64E-08] 8.64E-08] 1.00E-12] 1.00E-12 0.53] 5.80E-04
8.64E-05| 8.64E—-05] 1.00E-09] 1.00E-09 0.01] 3.20E-07
D’ 8.64E-07| 8.64E-07] 1.00E-11] 1.00E-11 0.005| 1.70E-07
8.64E-07| 8.64E—07| 1.00E=11] 1.00E-11 0.005] 1.70E-07
<model8b> _ % WIHFKEHMK
| |E=XE |25 |lkx[m/day] |ky[m/day] [kx[m/s] |ky[m/s] |n Ss
1 rock [ 8.640E-09] 8.640E—09] 1.00E-13] 1.00E-13] _ 0.0025] 5.00E-08
2 clay [la 2.592E-08| 2.592E-08| 3.00E-13| 3.00E-13 0.3| 5.80E-04]
3 back fill_|[B 8.640E-07| 8.640E—07] 1.00E-11f 1.00E-11 0.21] 5.80E-04
4 shot_cray [IC 8.640E-08| 8.640E-08| 1.00E-12| 1.00E-12 0.53] 5.80E-04
5 EDZ-1__|D 8.640E-05| 8.640E-05| 1.00E-09] 1.00E-09 0.01] 3.20E-07
6 EDz-2 |D’_ |/ 6.048E-06] 6.048E-06] 7.00E-11] 7.00E-11 0.005| 1.70E-07
:lHEDZ—Z |E__1'6.048E-06] 6.048E-06] 7.00E—11] 7.00E-11| _ 0.005] 1.70E-07
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Partially connected & isolated

unloading fractures. No / _______
oxidation phenomena.

.:: Opalinus
: Clay

.
.

o

.

Excavation method | Extent of EDZ Frequency of EDZ Orientation of
(locations indicated [m] fractures EDZ fractures
in Figure 3) (see drawing) range [m’']
Pneumatic ap = 0.70 ~19 Subvertical dip, parallel to
hammering tunnel wall, oblique to
data from only 2 boreholl bedding
in new gallery ay >1.2 not known Inclined, subparallel to
bedding
Blasting 0.60 < a, < 1.10 1-7 (along ay) Subvertical dip, parallel to
tunnel wall, oblique to
data from 10 in bedding
security and new gallery | 0,30 < a, < 1.25 4-15 (along a,) Inclined, subparallel to
bedding
data from 8 side nichesin | 0.65 < ay < 0.75 g - :g (a:‘mg ay) Slmjc;lnﬁi%bﬁ:gim
pesudyitunnsl 035 <by < 1.20 (along by) bedding
Road header 0.10 < a;, < 0.60 1 -9 (along ay) Subvertical dip, parallel to
data from 8 boreholes in tunnel wall, oblique to
new gallery bedding
030 < a, = 090 2- 8 (along a,) Inclined, subparallel to
bedding
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; t 3.0 = = l
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H ! H \ /)V PW-N2, 0.75 m from the shaft wall
W-ve H i H .
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Aspd Hard Rock Laboratory - 300-450 m level
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ASPO HARD ROCK LABORATORY- BACKFILL AND PLUG TEST

Overview
Arrangemer}ts | 1
| |
1 | |
: : |—> A : Bentonite
I | Blocks 50/50 y  Ofing
: : bentonite/crushed rock  Blocks 20/80 |
| | apd bentonjte pellets | benlpn‘ns/crus!}ed rock
| | | ] | 1
.\~~~
.,
.
Drainage
materlal

) e

I
|
|
]
!
I
1
1
|

— —— Desired borshales for water pressure measurements
(will be adapted to existing holes)

EEEN  Pressure cylinder

(O  Borshole for cables and tubes

esss- Drainage layer

% Drainage layer unit
04.2-4 0O0OO

Instrumentation
Inner part (A)
Backflll with high bentonite content

2. Total pressure (8}

@ Posltive water pressure (23+52)
€ Negative water pressure (deg. of saturation) (25)
X Temperature (2}

$ = Prossure oylinders {2)

04.2-5 JOogoooo

[} TUNNEL BACKFILL

RETAINING WALL

B CONCRETE/STEP 1

CONCRETE / STEP 2

COMPACTED BENTONITE

EDZ

U4.2-6 JOoooooo
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