Block Handling Technique

Results of Vacuum Suction Cup Performance Test
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Steel Plate

100 2 99.4 19.6
3 99.5 19.6
1 80.1 15.8
80 2 80.1 15.8
3 80.2 15.8
| 60.3 11.9
60 2 60.4 12.0
3 60.1 11.8

The gripping force to bentonite block with 30~50% sand is as same as gripping
the steel plate.
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Block Handling Technique

Vacuum Suction Cup Performance Test with Full-Scale Ring Assembled Blocks

Hoisting Frame with
4 Vacuum Suction Cups

Full-Scale Ring
Shape: 2260 mm x H300 mm

Assembled 8 Pieces Blocks
with Steel Band

Weight: 2.3 t
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Results of The Block method

v" Bentonite blocks with dry density of 1.97-1.98Mg/m?
were compacted 20~30Mpa using 20kN of single-axis
press machine.

v" The block construction system against degradation process
must be considered a water content balance between
block and surrounding condition in repository tunnel
including effects of air conditioning and ventilation
system, eftc.

v Four vacuum suction cups was evaluated that it has
sufficient capacity to handle a full-scale ring assembled
bentonite blocks.
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Selection of Pellet Material

Techniques for Pellet Forming

Compaction Chunk Drying / Freezing
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Full Scale Pellet Filling Test

Pellet Fill
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Full-Scale Pellet Filling Test
Simulated Disposal Drift

Simulated Disposal Drift

Overpack
(Dummy)

Drift Wall

Dummy
Overpack &
Simulated Drift Bentonite
Assembly Block
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Evaluation of Feed and Filling Performance
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Phase.1

Amount of Material Operation Time | Filling Speed
Weight (Mg) Volume(m?) h:m m3/h
Phase 1 2.67 2.06 0:42 2.94
Phase 2 6.12 4.74 1:57 2.43
Total 8.79 6.80 2:39 2.57
Average Dry Density (Mg/m3) 1.29

Session 3 — Paper N° 11 —Satohito TOGURI (RWMC)

s RUDINC



Evaluation of Feed and Filling Performance
Results : Detail of Local Point View

Tunnel Wall

Upper part (cross section view)
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Angle of Repose : 35~40°

Upper part (front view) "L“
(Phase.2)
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Evaluation of Feed and Filling Performance

Results: Dry Density Distribution

RI density meter

Explanatory note:
angle direction of tunnel axis (cm)

B0 H30 M60 190

)

Excavated buffer Level (cm)
- B3BBEEY

Dry density (Mg/m?)

n
% (em) 600
Results of dry density distribution on GL100cm (Sample)
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Evaluation of Feed and Filling Performance

Results :Tendency of Dry Density Distribution

Excavated buffer level (cm)
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Evaluation of Feed and Filling Performance

Results : Tendency of Grain Size Distribution

1.5 ; :
Explanatory note: excavated buffer level
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Relation between Percentage by Weight and Dry Density
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Results of The Pellet Filling Method

v Bentonite pellet can be filled into a disposal tunnel
without creating voids by using a screw conveyor and
filling system.

v'The screw conveyors are excellent to convey and fill
pellet because of their ability to maintain conveyance
capacity and minimize dust generation.

v’ The system could reduce low-dry density regions tend to
occur because of material segregation.

v' The average of dry density of 1.29 Mg/m? was obtained.
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Construction Procedure of In-situ Compaction Method

@Compaction

(DCompaction
of the side

of lower part

Inner Frame-box

T Buffer material

| - Buffer material

Disposal Tunnel Disposal Tunnel
@Compaction

of upper part

@Emplacement
of waste form

| Waste Package - Waste Package

Buffer material

—— Buffer material
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Procedure of Full Scale Compaction Test

Dynamic Compaction Machine

Concrete Pit(¢2360mm)

Inner Frame-box(¢860mm)

Compacted Buffer Material
(1.6~1.8Mg/m?)

! g W e

Compacti ipmeht (.)f‘ Inér Frame-box Syst

em
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Set Inner Frame-box Dropped the Weight Remove Inner Frame-box
L 2360 g
) | _
4 . |_i<7 Shaft 100kg Wire
Wire
)~ Weight 2000kg
68p 685 /
§ T y /_Cle.aran.ctes 0 Inner Frame-
n Inner ‘ N weigt-pit:S0mm Box
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[~ Weight-inner15mm
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Full Scale Compaction Test with Inner Frame-box

Lo/

Weight

Inner Frame-box

Weight (9860mm)

Con&ete
~ (92360jnm)

Compaction Equipment and Test Pit

Compacted Bentonite with Center hole Inside Wall of Compacted Bentonite
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Full Scale Compaction Test with Inner Frame

Conditions and Results of Compaction Tests

Compaction Total Total : Weight of Water Layer Dry density
Layer Energy Number Cnoglfeeg}l]o material Content Thickness | (Average)
(Ec) of Drop (Ec) (kg) (%) (cm) (Mg/m?)

S1 0.2 20 4.0 701.4 14.4 9.82 1.646
S2 0.15 20 3.0 729.1 14.5 10.45 1.607
S3 0.3 16 4.8 715.8 14.6 10.70 1.540
S4 0.3 24 7.2 697.6 14.4 9.30 1.729
S5 0.4 16 6.4 708.9 14.2 9.94 1.647
S6 06925 883: 0951((2200)) 80 13.0 702.6 14.6 8.87 1.824
S7 0.1(32), 0.2(16) 48 6.4 1068.8 14.5 15.32 1.607
S8 0.1(24), 0.2(24) 48 7.2 1394.5 14.7 20.12 1.594
S9 0.1 32 3.2 705.6 14.8 10.47 1.548
Total — 348 65.5 9560.5 14.5 133.91 1.644
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Full Scale Compaction Test with Inner F

Core Sampling Positions

rame

(15mm)

T
E;j Up Layer
% Middle Layer
Down Layer
;

Sectioned into 3
to 6 fragments

N =

| Down
Sampling Points (Horizontal) Sampling Points (Vertical)

The average dry density of each layer was in the range of 1.27-1.77 Mg/m3.
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Results of The In-situ Compaction Method

v Maximum dry density of 1.82 Mg/m?® was achieved by
applying the impact energy of 0.15 Ec (1Ec=5.5 kJ/m?) or
higher using the compaction test system.

v'The dry density of core samples were in the range of 1.27-
1.77 Mg/m?3, with a trend of lower dry densities near the inner
frame-box and 1n the lower part of each layer.

v'For the waste package emplacement pit formed by the inner
frame-box, no exfoliation or damage, that cause difficulties to
emplacement or affect on its performance, were observed.
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Conclusion : EBS construction Technologies
Technical feasibility of EBS construction technologies was widely evaluated through
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(Screw Feeder)

Simulated disposal drift

Result of full-scale
filling test

. ompacted bufer
Material

In-situ compaction Technique
(Full-Scale Dynamic Compaction)
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Pre-Assembled Concept
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