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Study on Rock Fracturing for Tunnel Excavation Using Hydraulic Spritter
Kazuhiro FUKUDA, Hiroshi KAZAMA, Shimizu Corporation
Yoji lshijima, Hokkaido University

Abstruct
Various non-blasting methods for excavating hard rock tunnels have been reported, however,
the overall efficiency is not satisfied. As the initial fracturing is not sufficient, conven-
‘tional non-blasting methods require additional fracturing of the rock using breakers, and this
leads to decreased efficiency. In this study, model tests and numerical analysis were conducted
to elucidate the mechanism of rock fracturing by splitters and to obtain the optional arrange-
ment of splitting holes. The results indicate that the stroke (width of crack opening) of a
splitter plays a vital role in rock fracturing. And during the initial stage of excavation,
triangle layout of three splitting holes facilitates the tunnel excavation works even when
there is little free surface. We fabricated a hydraulic splitter having the splitting force of
850ton and the stroke of 32mm for on-site tests. This newly developed splitter demonstrated the
capability of high efficiency non-blasting excavation without using breakers for additional
fracturing
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