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It is important to evaluate the stability of a repository for high-level radioactive waste not only
during the design, construction and operation phases, but also during the post-closure period, for
time frames likely exceeding several millennia or longer. The rock mass around the tunnels could be
deformed through time in response to time dependent behavior such as creep and stress relaxation.
On the other hand, it was revealed that chemical reaction of groundwater in rock has an influence on
the long-term behavior. Therefore, an evaluation of the microcracks influencing on rock mechanical
and chemical coupled phenomena is the issue to understand the past long-term behavior of rock
mass. In view of above points, this study has been started as joint research with Okayama University
from Fiscal Year 2016.

In Fiscal Year 2016, several kinds of elastic wave velocity were measured using ultra sonic
sensors and laser Doppler vibrometer to evaluate the anisotropy of different elastic wave in granite.
The velocity measurements were carried out focused on transmitted wave and surface wave. The
results showed that strong anisotropy was observed in transmitted P-wave velocity while weak
anisotropy was observed in transmitted S-wave and group velocity estimated by surface velocity
measurement. In addition, data obtained from surface velocity measurement was partitioned into
transmitted and reflected waves and analyzed them in detail. It resulted that elastic wave due to
mineral particles to compose granite was dispersed; however, significant dispersion was only
observed at specific location.

For the future study, understanding of the relationship between density and anisotropy of micro
cracks also anisotropy and strong dispersion of group velocity is important subject to estimate the
geometrical distribution of micro cracks in granitic rock.

Keywords: Crystalline Rock, Microcrack, Surface Wave, Transmitted Wave

This work has been performed in Japan Atomic Energy Agency as a joint research with Okayama
University.
* Okayama University
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