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Measurements of Acoustic Emissions during Tunnelling in Granitic Rocks

ANIVERT - B RSB+ 5 [ 2
Toyokazu OGAWA, Takuya TANI, Mitsuo KOBAYASHI, and Yukinobu YOSHIDA

During the construction of Seifu-Shintosen tunnel in Hiroshima, rock rumbling took place, and cracks developed in the
lining shotcrete. The tunnel was located in fresh, hard granite, and the rock cover was approximately 40 m when rock
rumbling was first heard. It was postulated then that rock rumbling and crack initiation in lining could be due to stress
concentration around the advancing tunnel face and micro failures in the rock mass, both triggered by blasting. In
other words, if acoustic emission (AE) events were counted immediately after blasting, it would be possible to tell
whether lining shotcrete would crack and/or spall. To verify these hypotheses, initial stresses were measured in the
rock mass close to the tunnel. Also performed was a numerical excavation analysis, taking into account the gently
dipping discontinuities, such as layering and stratification. On the other hand, an AE monitoring system was
established in the field. For safe tunnel construction, an evaluation standard for the selection of proper tunnel support

system was then formed, based upon the AE measurement, and the tunnel face geology observation results.
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