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A Study of Isolation Concept for Transuranic Radioactive Waste Isolation System
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Abstract

It is reasonable to dispose of tramsuranic (TRU) waste in a large hollow
excavated in a deep geologic formation because TRU waste is generated with
less heat release, though in greater amounts, compared with high-level
radioactive waste (HHLW). On the other hand, TRU waste should be isolated
from the human habitat for a long pericd of time as it contains radionuclides
with half-lives greater than 100 thousand years.

This study is concerned with the examination of critical events related to
the long-term stability of waste isolation system, development of large-
hollow isolation techniques and design considerations. The present authors
obtained the following results this fiscal year:

1) All the events that had been selected and examined in fiscal 1995 and
1996 were reviewed with consideration for the results of other researches.
After confirming that nothing had been missed, all the events were
reorganized. In addition, the present insights into each event were
summarized, together with design concepts related to each event, remaining

issues and steps to be taken. In so doing, the present authors identified the
* future direction of research;

2) As a means to evaluate the stability of waste isolation system against the
volumetric changes of engineered barrier materials, it was assumed that
bentonite, having been selected among other engineered barrier materials,
developed pores in its perimeters. The saturated bentonitels self-sealing
performance was then examined, as well as its water-sealing function and

1ii



density distributions after volumetric changes. A swelling test was also
performed on the samples of saturated bentonite to supplement the self-
sealing performance test. Based on the results obtained through these tests,
the present authors evaluated the stability of the isolation system against
the volumetric changes of engineered barrier materials;

3) Assuming the immediate post-closure period, the deformation behavior
and load-bearing capacity of the bottom bentonite layer under the
undersaturated condition were evaluated. The present authors also
reviewed a research carried out in fiscal 1995 which was concerned with the
deformation behavior of the bottom bentonite layer under the saturated
condition;

4) A tentative analysis was performed adopting the Okubo Model which was
found to be most viable in a research carried out under commission in fiscal
1995. In so doing, the outlock for the feasibility of the large-hollow isolation
system was examined;

5) A series of tests were carried out to measure the swelling pressures and
permeability coefficients of Na-bentonite, Ca-bentonite artificially altered
from Na-bentonite (Ca-converted-bentonite simple substance), natural Ca-
bentonite, and a mixture of silica sand and Ca-converted bentonite, by
subjecting them to the saturated calcium hydroxide solution; and

6) For the evaluation of hollow stability, numerical analyses were carried
out on a number of isolation technigques that had been adopted in the design
of existing isolation systems. The present authors managed to evaluate the
structural stability of hollow, using the deformations and loosened regions
obtained through the analyses.

Work performed by KAJIMA Corporation under contract with Power Reactor and
Nuclear Fuel Development Corporation.
Contract No.090D0268
PNC Liaison: Isolation System Analysis Section, Waste Technology Development
Dnnsmn Tokai Works, Katsuhiko Ishiguro
:KAJ IMA Technical Research Institute
**  KAJIMA Corporation, Civil Engineering Design Dept.
**% :KAJIMA Corporation, Information Processing Center
wx&% : KAJIMA Corporation, Nuclear Power Dept.
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