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Proposing a Method for Evaluating the Seismic Velocity of the Ground
Using Blasting Vibration Data
(Improvement Project of Ogori Tunnel on Yamaguchi Ube Prefectural Highway)
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Summary Effects of blasting vibration on the habitability of nearby residences should be monitored when excavating a tunnel by
blasting, particularly near the tunnel entrance. Seismic velocity is measured for each blast using velocity measuring transducers
installed near structures of interest, and is compared with the standard value. Because the strata of the ground change complicatedly
near the mouths of a tunnel, the changes need to be correctly understood at early stages to select appropriate supports and tunneling
methods. Various kinds of surveys, such as boring surveys and seismic prospecting and other kinds of geophysical exploration, are
commonly conducted at the design stage, but their precisions are insufficient, and thus observation of the cutting face and
measurement data obtained during execution are also carefully investigated. However, the surveys cannot make a direct search of the
ground ahead of the cutting face.

The authors devised a simple method for estimating the seismic velocity of the ground ahead of the cutting face by using
vibration data obtained while controlling blasting vibration. The method can prove the changes of the strata near
the mouths of a tunnel at a certain frequency and is thus useful for evaluating the ground near the mouth, where
the strata change intensely.

Key Words - blasting vibration, peak particle velocity, seismic velocity, seismic survey
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