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Investigation on Sealing in Geological Disposal

T.Inaba* , M.toida* , Y.Shiogama* , T.Yamamoto* ,
S.Yasui¥ , E.Fukazawa* , M.Tanaka* , H.Yamamoto* ,

M.Furuichi**

Abstract

For the geological disposal of high level radjoactive 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, liaison tunnel
and construction tunnels ) with an effective combination of engineered barriers such as buffers, backfilling materials,
plugs and grout. It is necessary to ensure the long-term liability to isolate disposed wastes in the system.

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

1) To determine the deformation properties of unsaturated bentonite and saturate-bentonite mixture, three cyclic

triaxial tests were carried out.

2) The objectives are to discuss the design of tunnel sealing experiments at URL site. The results of research are
as follows;
(D instrument types and layout
@ clay bulkhead construction
@ tracer experiment
@ clay grouting trial

Work 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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ARRANGEMENT OF INSTRUMENTS FOR BENTONITE PLUG
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Chamber __| TR |

e —— e,

Pressure

Clay/Sand it -
Backfill I‘Eﬁ- 4 Teao e Steel Support

Measuring Sections

Legend : s Thermo-couple Psychrometer a Piezometer

UNIT :: mm

= Farth Pressure Cell

* Earth Pressure Cell
( Radius Direction )

( Axis Direction )

B=3.11  752Wmc Eompesns -



N
INSTRUMENTS FOR BENTONITE PLUG

g1

Instruments Sect. (D | sect. @ | sect. @ | sect. @ | sect. ©) secl.® I Total
Thernocouple Psychromeler 21 |25 |25 |25 |25 Ji21
Piezometer | 4 4 8
Earth Pressure Cell (Radius Direction) 4 4 4 12
“Earth Pressure Cell (Axis Direction) 4 ‘ 2 2 8
Tolal 8 21 31 29 31 29 1149
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- Backfill
Downstream side Upstream Side
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Gasket (25mm sq x 2mm thick)

Cable (9.5mm OD)

Bentonite Gasket Installation on Cables Within Clay Bulkhead

Gasket

Cable (9.5mm OD)

Rubber Stopper Gasket Installation on Cables Within Clay Bulkhead
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Instrument Leads

/ 76mm pipe

Pipe to be grouted
following cable installation

Perforation in pipe

JLJr.Ju}

I

Water Discharze and Collection
Tube (fixed at one end to the
perforation in the steel pipe to
facilitate drainage of the porous
plate)

Porous Stainless Plate

Steel Plate
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Reinforced
Concrete
Bearing
Ring

Collection

tray

Stainless Steel Plate
Rock Bolt

r

/ /(‘/‘/\ VKo
*

Steel Shell
Restraint

through

concrete )
Drain slot
?ressgre drilled in the floor
ransaucer  ysing overlapping

Line-drilled boreholes

slot in

the floor .
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£33 ANZhFahTOviEomitE

Component Composition  As-Placed Properties Swelling Hydraulic
Pressure  Conductivity
. (kPa) - {m/s)
Dense Clay ~ 70% Kunigel  ~1.9 Mg/m’ Dry Density < 1000 < 10"
Blocks 30% Sand ~1.7 Mg/m® Clay Density
~14.5% Gravimetric m/c
> 90% Saturation
Shotclay 70% Kunigel 1.2 to 1.4 Mg/m’® Dry Density 150-200 <5x 10"

30% Sand 1to 1.17Mg/m’ Clay Density
~ 22% to 25% Gravimetric m/c
~ 60% Saturation

Jointand Gap 70% Kunigel  ~ 1 Mg/m’® Dry Density <100 <10
Filler 30% Sand ~ 0.8 Mg/m’ Clay Density
Backfill 10% Kunigel  ~2.1 Mg/m® Dry Density nil ~ 1070
90% ~ 0.7 Mg/m® Clay Density
Aggregate ~ 8% Gravimetric m/c .
Tunnel Fill  100% ~2.1 Mg/m® Dry Density nil ~10°
Aggregate ~ 8% Gravimetric m/c

m/c - moisture content
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£-3.4 EAH OB KRBt R
Hydraulic test resuit
borehole jlength(cm) [ test length{em)! K (m/s)
G1 0.97 0.85) 6.33E—-13
G2 0.91 0.64{ 2.06E-12
G3 - 0.94 0.82] 2.28E-11
0.69| 1.95E-12
G4 0.66 0.54| 5.76E-14
G5 0.69 0.597| 3.86E-14
#—-3.5 FEARE ‘
propartion {spent time to 500kPa|injection time at 300kPaj  total injection
vol.(L)
0.2% 47min. 4hrs, 53.21
0.5% 20min. 3hrs, 20min. 60.52} !
1.0% 16min. 1hr. 33min. 29,79
2.0% 12min, Thr. 42min. 30.44]
4.0% 16min. Thr, 39min. 17.57] .
6.0% 20min. Thr. 50min. 12.50
8.0% 16min, Thr. 52min. 4.06
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Clay Grouting Trial 419-006-car-EXT1 Channels 50486 and 50487 &
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Conductivity(mS/cm)
proportion | slurry flushing | outflow

0.2% 0.823 0.821 0.800
0.5% 0.836 0.836 0.807
1.0% 0.886 0.860 0.848
2.0% 1.002 0.974 0.966
4.0% 1.208 1.060 1.142
6.0% 1.388 1.227 -
8.0% 1.587 1.336 0.977

Mixing waten 0.788

Dam water 0.235
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Large Scale Test
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Small Scale Test
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