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An Analysis of Extrusion of Buffer Material into Fracture Behavior by Diffusion Model
(Research Document)

Kazuhiro Matsumoto™*, Kenji Tanai®, Takeshi Kanno***, Yumiko Iwata™™**

Abstract

The buffer that will be used as a component of the engineered barriers system swells when
saturated by groundwater. As a result of this swelling, buffer may penetrate into the
surrounding rock zone through open fractures. It sustained for extremely long periods of time,
the buffer extrusion could lead to reduction of buffer density, which may in turn degrade the
assumed performance. In this report, the viscosity of bentonite was measured as one of the
parameter of diffusion model. In addition, the simulation analysis was carried out to confirm
the applicability of diffusion model. Moreover, an analytical evaluation on extrusion behavior
of buffer into rock fractures was performed to estimate the long-term stability of buffer as

reduction of density.

1) Measurement of the viscosity of bentonite

The viscosity of bentonite is measured by the Rheometer. The viscosity of bentonite indicated
tendency to non-Newton flow. The viscosity of bentonite at water contents of 400-1000 % was
estimated. The evaluated value of the viscosity was modified based on this measurement.
2) Simulation analysis of an experiment results

The simulation analysis of the experimental result using diffusion model was performed to
confirm applicability of this model. The results of the simulation reasonably agreed with
obtained experimental result.
3) Example analysis of a long-term stability of buffer

The analysis of a long-term stability of buffer as reduction of density was performed to compare
with the results in H12 report. In this analysis, the density of the buffer material decreased
earlier than the results in H12 report. In addition, a long-term change in the density of the
buffer material under seawater condition was preliminarily calculated. As a result, it is

indicated that extrusion behavior is not significant under seawater condition.

Barrier performance group, West isolation research division, Waste management and fuel cycle research center

g Inspection Development Corporation

e Ishikawajima-Harima Heavy Industries Co., Ltd.
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