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HARD ROCK TUNNELING FOR CROSS-SECTIONAL ENLARGEMENT OF
EXISTING WATER TUNNELS

Tatsuya NOMA, Akira KOJIMA and Masahiro INOUE

In the partial widening work at existing tunnel, in order to adopt a blasting combination drilling for
hard rock excavating that are not adopted by the mechanical excavation, to prevent damage due to blast-
ing vibration to an existing tunnel, the test construction with varying doses per stage where it was carried
out, the generation vibration is reduced significantly became clear that the blasting of 1 hole 1 stage. Also,
the finished drilling without damaging the existing tunnel by one hole one stage by the electronic detona-
tor that can be set in the field seconds time difference and DS electric detonator, non-explosive fracturing
agent, and a combination of drilling by breaker further.
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