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ABSTRACT

For repository construction related to the Japanese geological disposal program,
geological mapping of shafts and gallery walls will be conducted over long distances.
However, the quality and amount of geological data acquired using traditional
techniques such as visual observations of researchers and simple orientation
measurements using a clinometer depend on the researcher experience and skill.
Therefore, efficient techniques must achieve high data quality, but with low labor usage.
Three-dimensional (3D) laser scanning, which can instantly acquire point clouds
representing the 3D shape of an object surface, can resolve these difficulties. However,
the quality of geological data obtained from point clouds remains unclear. Consequently,
the applicability of 3D laser scanning to geological mapping for the geological disposal
program cannot be evaluated. This study was undertaken to raise geological mapping
efficiency for the geological disposal program.

First, methods to obtain geological data from point clouds were developed using the
geological mapping dataset compiled in parallel with 3D laser scanning of the Mizunami
underground research laboratory project. Then geological data were obtained using the
developed methods. The geological data from point clouds were compared to geological
data obtained using traditional techniques to verify the quality of geological data from
point clouds and their contribution to efficient geological mapping. Then, a methodology
was constructed for evaluating the suitability of host rock of the underground facility. It
was organized considering hydrologic conditions. The importance and role of geological
mapping were emphasized based on results of nuclide migration analysis and geological
model construction. Finally, this study evaluated the applicability of 3D laser scanning
to geological mapping of the geological disposal program.

Two methods to obtain geological data from point clouds were identified from results
of this study. One method maps the lithofacies and alteration zone on reflection intensity
image analysis. Another method extracts fracture data by interpretation of images
showing the wall surface shape. Geological data obtained from the point cloud can
reproduce most geological data obtained using traditional techniques. Especially, water-
conducting features and the alteration zone can be extracted effectively. Actually,
geological mapping is important for updating of geological models and for reducing the
uncertainty of the transmissivity distribution, which is a hydraulic parameter. From this
viewpoint, the usability of 3D laser scanning is clear.
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