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Regarding closure technology of underground facilities on geological disposal of the high-level radioactive waste, closure
performance of a disposal facility should be assessed from view points of both engineering technology and performance assessment,
not only depending on individual technology. Thus, based on closure concept described in H12 report, closure performance of the
backfilled repository focused on radionuclides migration from a repository to a major fracture zone was discussed.

We aimed at the case of via a connecting tunnel and a minor fracture zone as a potential of migration path other than host
rock. Current knowledge on performance of the closure elements as backfill and water stopping plug, hydraulic properties of
excavation damaged zone and concrete lining was summarized. Then, a fault tree was analyzed and a closure scenario was discussed
for its closure performance.

The assessment was concluded that the scenario of existence of the critical path via a connecting tunnel and a minor fracture
zone has low potential because the scenario will be prevented by function of closure elements and by low potentiality to meet all
necessary conditions simultaneously, and that the scenario of the critical path via host rock in H12 report is relevant.
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Fig. 5 Fault tree on potential radionuclide transport between a disposal panel and faults
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Fig. 6 Fractal distribution of fracture trace length normalized
by 1km x 1km scale (after [13, 14])
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Fig. 7 Correlation between the thickness of a concrete
lining and theratio of dissolved bentonite [10]
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Fig. 11 Result of the fault tree analysis on radionuclide transport between a disposal panel and faults

AND

—

—

6.2
Fault

110




Vol.10 No.1-2

7
A
2
pH
A
8

fault

111

(6]

[7]

fault

JNC TN1400 99-022 (1999).

3

JNC TNI1400 99-023
(1999).
Chandler, N. Cournut, A., Dixon, D., Fairhurst, C.,,
Hansen, F., Gray, M., Hara, K., Ishijima, Y., Kozak, E.,
Martino, J., Masumoto, K., McCrank, G.,, Sugita, Y.,
Thompson, P., Tillerson, J., Vignal, B.: The five years
report of the Tunnel Sealing Experiment: an international
project of AECL, JNC, ANDRA and WIPP, Atomic
Energy of Canada Limited Report AECL-12727 (2002).
Dahlstrom, L.-O.: Aspd Hard Rock Laboratory Test Plan
for the Prototype Repository, SKB Progress Report
HRL-98-24 (1998).
Dereeper, D., Volckaert, G.: The RESEAL Project: A
Largr Scale In-situ Demonstration Test for Repository
Sealing in an Argillaceous Host Rock, Backfilling in
Radioactive Waste Disposal, 6" International Workshop
on Design and Construction of Final Repositories,
Brussels, March 2002 (2002).
Borgesson, L.: Aspd Hard Rock Laboratory Test Plan for
Backfill and Plug Test, SKB Progress Report HRL-98-08
(1997).
SKB Backfill Requirements in KBS-type repository -A
POSIVA/SKB Workshop, SKB IPR-02-05 (2002).



(9]

(1]

[12]

[13]

[19]

ONDRAF/NIRAS

Disposal, 6™ International Workshop on Design and

Backfilling in Radioactive Waste

Construction of Final Repositories, Brussels, March 2002
(2002).

5, No.1, pp.51-58(1998).

14 JNC
TN8400 2003-010 (2003).

Thury, M. Gautshi, A., Mazurek, M., Muller, W., Naef, H.,
Person, F., Vomvoris, S. and Wilson, W.: “Geology and
Regional Investigations 1981-1993 within the Nagra
Radioactive Waste Disposal Programme”, NAGRA TR
93-01 (1994)
OECD/NEA:
Development, A report of the NEA Working Group on the

Systematic  Approaches to Scenario

Identification and Selection of Scenarios for Performance
Assessment of Radioactive Waste Disposal, Paris (1992).

11 A04 (2002).
Sawada, A., Ohnishi, Y., Ohtsu, H. and Nishiyama, S.:
Applicability of the concept of fractal to fracture network
model in rock mass, Rock Engineering problems and
approaches in underground construction, Choi, Ryu, Jeon
& Moon (eds), 1, pp.203-210 (2002).

1 33 3 pp.133-146 (1992).
pp.58-72 (1993).
22 1 pp.67-87 (1981).

33 3
pp.147-156 (1992).

JNC TN8400 99-044 (1999).
JNC TN8400 99-090 (1999).
PNC TJ7308 93-005 vol.1

1993

43 3 pp.11-14(1995).

JNC TN1400 99-021 (1999).

pp.265 (1996).

112

(23]

[26]

[27]

[28]

[30]

[31]

March 2004

pH
JNC TN8400 99-057 (2000).

Gray, M., Shenton, B.: For better concrete, take out some
of the cement, 6™ ACI/CANMET Symposium on the
durability of concrete, Bangkok, Thailand (1998).

Pusch, R.  Backfilling with Mixtures of Bentonite/Ballast
Materials or Natural Smectitic Clay?, SKB TR-98-16
(1998).

JNC TN8400 99-040 (1999).

I JNC TN8430
2003-002 (2003).

JNC TN8400 2002-005
(2002).
Martino, J., Chandler, N., Dixon, D., Sugita, Y., Vignal, B.
and Hansen, F.: The Tunnel Sealing Experiment and
Application to Repository Seal Design, Proceedings of the
10" High-Level Waste
Management Conference, Las Vegas, 2003, pp.602-609
(2003).

International Radioactive

[32] Dixon, D., Martino, J., Chandler, N., Sugita, Y. and Vignal,

B.: Water Uptake By A Clay Bulkhead Installed In The
Tunnel Sealing Experiment At Atomic Energy of
Canada’s Underground Research Laboratory, Clays in
Natural and Engineered Barriers for Radioactive Waste
Confinement, Abstracts, p.111, International Meeting

(2002).



