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An application study of seismic interferometry ahead of tunnel faces (II)

Abstract

The previous paper described an application study of the seismic interferometry method as a new idea for
surveys ahead of tunnels and examined the suitability of this method. Seismic interferometry can be applied to
tunnel surveys without the need for special seismic sources, and it is thought that it could also be applied to the
various noises that occur with tunnel work and help to simplify the measurement system in tunnels. The seismic
noise associated with the seismic interferometry method appears at first glance to be highly random and without
correlation, and therefore it is generally said that irregular waves are suitable. Although it is held that data for
processing should be as long as possible, quantitative evaluation of seismic noise using the seismic interferometry
method has not yet been conducted. This paper describes the suitable seismic noise generated during the tunnel
work process for geological surveys ahead of tunnel faces using seismic interferometry, in the aim of making
seismic interferometry practical for surveys ahead of tunnel faces. We propose an NRI value that shows the
randomness of seismic noise, and we compared the white noise and inspected the validity of the NRI value. We also
estimated the suitable data length on auto-correlation processing using this NRI value, and we theoretically

proposed how to mute the early time rising of auto-correlation waves.
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