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Abstract

Geological isolation system for high-level radioactive waste (HLW) in Japan is based on multibarrier concept
composed of engineered and natural barriers. Engineered barriers are composed of vitrified radioactive waste
confined within a canister, overpack and buffer material. Evaluation of heat transfer and water up-take behavior in
engineered barrier system is amajor issue for a safety assessment of engineered barrier system. So it is important to
observe and understand change of strain and stress in near field due to the effect of ground pressure, swelling
pressure and thermal stress, change of permeability of the rock with disturbed zone, change of temperature
distribution, and micro structure of disturbed zone of surrounding rock mass. And in order to observe and develop a
madel of coupled thermo-hydro-mechanical (T-H-M) process with these observations, Laboratory-scale test on
coupled thermo-hydro-mechanical process in engineered barrier system (COUPLE), based on a pit disposal
concept, was designed and constructed at PNC Tokai Works, Power Reactor and Nuclear Fuel Development
Corporation (PNC) in September, 1993. '

At the first stage of COUPLE, loading tests were carried out in November, 1993, and stress distribution was
observed. ' '

At the second stage of COUPLE, after excavation of pit, loading tests were carried out in April, 1994. And
disturbed zone was observed. _

This paper presents the results of the tests and the current state.
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