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Fig. 5 An underground layer model and an example of calculation result for its model.
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The effect of propagation path on the blast vibration prediction

by Sunao KUNIMATSU?®, Takehiro ISEI*

The following empirical equation is commonly used for the purpose of the prediction of

the ground vibration induced by blastings.
PPV=K - W= - D-»

where, PPV is peak particle velocity, W is usually the sum of explosive charge with
detonators of same delay time, D is direct distance from source to receiver and K, » and n
are constants. In some sence, the characteristics of source and propagation path are rought-
ly considered in this equation. It is well known that the difference between measured and
estimated value vary widely.

In this paper, the characteristics of wave propagation through the layers are treated
numarically. The computer program coupled ray tracing method and calculation of Zoep-
pritz’ amplitude equation was developed under the assumption that underground structure
is known. The primary ray path of body wave is calculated firstly and next, reflection and
refraction coefficients at each layer boundary between media are calculated by using the
results of ray path in the program. Two calculation results of wave propagation toward up-
side or downside of a slope model having same dip in each layers are shown and discussed
as an example (see Fig.8). Moreover, the application of the results to prediction of blast
vibration has also been discussed.

(*Safety Engineering Department, National Institute for Resources and Environ-
ment, Ministry of International Trade and Industry, 16 —3 Onogawa Tsukuba
City, Ibaraki Pref., 305 Japan.)
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