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THE TECHNOLOGY DEVELOPMENT OF DOWNWARD ROCK BOLT
BY DRILLING WITHOUT USING WATER

Akira TODA, Minoru YAMAGISHI and Takashi TOUSHIBA

Downward rock bolts may be applied as one of the measures against the heaving of tunnels in service.
Rock bolts are generally constructed using drilling water, but in tunnels where heaving occur, a construction
method that does not use drilling water is desirable. Therefore, the authors have developed a technology
that drilling without using water for soft ground. The effect was confirmed by test construction. In addition,
since there was almost no discussion about how to place rock bolts after drilling and how to check the
quality, not only drilling technology but also a series of downward rock bolts were constructed. In this
paper, we report the measures for the construction problems of downward rock bolts and their effects.
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