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Fig. 1 Explanation of the procedure predicting the
VL for ground motion induced by delayed
blasting
(a) A model velocity wave form of delayed

blasting vibration,

(b) The time history of the VL.
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Fig. 2 A flow sheet for blasting design considered
control of ground vibration induced by
blasting.
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Table 1 Duration of ground motion induced by a single shot blasting or
simultaneous blasting recorded on rock or surface soil at various

sites.
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Fig. 4 A accelerogram recorded on rock at 100m
from blasting source.
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Fig. 5 The velocity wave form integrated the wave
form shown in Fig. 4.
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motion of delayed blasting.
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Prediction of the Vibration Level of Ground Vibration Induced

by Delayed Blasting

by Sunao KUNIMATSU*, Fusanori MIURA**, Takeshi IMAMURA***
and Koji NAKAGAWA**

As vibration level (VL) is a unit which includes human response for vibration, it is used to
estimate environmental vibrations. In cases where the blasting vibrations are treated as en-
vironmental vibrations, the VL should be used to estimate the blastiong vibrations.

The purpose of this study is to propose a predictive method of the VL of blasting vibration
induced by delayed blasting (VLd). The charge weight of the explosive per delay and delay
time are determined before the blast. The VLd is predicted by the following procedures:

(1) Prediction of the peak particle velocity (PPV) and duration (Td) of vibration in each

delay,

(2) Prediction of the VL of each delay,

(3) Prediction of the VLd.

The VLA is calculated by adding the VL of each delay and the VL considered attenuation
caused by the delay time in the order of the number of delays.

(*Industrial Safety Department, National Research Institute for Pollution and

Resources, Ministry of International Trade and Industry, 16-3 Onogawa Tsukuba
City, Ibaraki Pref., 305 Japan.
**Faculty of engineering, Yamaguchi University, Tokiwadai, Ube City, Yamaguchi
Pref., 755 Japan.
***Jbe Industries LTD., Akasaka, Minato-ku, Tokyo, 107 Japan.)
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