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necessary sometime in the future.
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Abstract The characteristics of rock fractures for engineering rock classification are investigated by analyzing three
dimensional point cloud generated from adjusted digital images of a tunnel face during construction and the tunnel
is reinforced based on the supporting pattern suggested by the RMR and the Q system using parameters extracted
from those images. As results, it is possible saving time required from face mapping to tunnel reinforcing work,
enhancing safety during face mapping work in tunnels and reliability of both the mapping information and selecting
supporting pattern by storing the files of digital images and related information which can be checked again, if
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REINFORCEMENT CATEGORIES:
1) Unsupported 6) Fibre reinforced shotcrete and balting. 9 - 12 cm
2) Spot bolting 7) Fibre reinforced shotcrete and bolting, 12- 15 cm

3) Systematic boliing
4) Systematic bolting, (and unreinforced shotcrete, 4 - 10 cm)
5) Fibre reinforced shoicrete and bolling, 5 - 9 cm

8) Fibre reinforced shoterete, > 15 em,
reinforced ribs of shoicrete and bolting
g) Cast concrete lining
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