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Development of Shallow Seismic Reflection Survey for Tunnel (SSRT)
using Daily Excavation Blast as a Seismic Source

Abstract

One of the authors has developed the Shallow Seismic Refection Survey for Tunnels (SSRT) to
determine geological conditions ahead of tunnel face. In general, tunnel survey work requires
multiple pick-ups and seismic sources in the tunnel, and it takes 8 hours and occupies about 100m
behind the tunnel face. Therefore, for safety reasons tunnel surveys were often limited to
holidays (or other times when the tunnel excavation work was not executed). On the other hand,
drill and blast tunneling blast work is executed several times a day, producing significant
vibrations in the rock around the tunnel face. Therefore, it is thought that using daily excavation
blasts as a seismic source would be an efficient method for predicting and estimating geological
conditions ahead of tunnel face.

This paper describes the development of an SSRT method using daily excavation blast as a
seismic source (SSRT-D) and includes real-world results from experiments undertaken in a tunnel

(tentative name Takada 1 tunnel) located at the Shingu city, Wakayama Prefecture.
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