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Fig. 1 Vibration time history of a single hole shot
PPV=2.0dmm/s
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Fig. 2 Estimated vibration time history of a
production blasting. PPV=242mm/s
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Fig. 3 Observed vibration time history of a produc-
tion blasting. PPV=293mm/s
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Fig. 4 Relationship between the relative PPV and
the common delay interval
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Fig. 5 Distributions of estimated relative PPVs
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Fig. 6 (a) Vibration time history of a single hole
shot. PPV = 3.25mm/s
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Fig. 6 (b) Estimated vibration time history of a
two-holes delay blast. PPV=221mm/s
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Fig. 6 (¢) Estimated vibration time history of a
four-holes delay blast. PPV=2.18mm/s
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Fig. 6 (d) Estimated vibration time history of an
eight-holes delay blast. PPV=1.70 mm/s
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Fig. 6 (e) Estimated vibration time history of a six-
teen-holes delay blast. PPV=1.89 mm/s
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Fig. 7 Relationship between the relative PPV and
the delay interval
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Fig. 8 An example of delay time setting for a unit
interference blasting
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Fig. 10 (a) Estimated vibration time history of a
four-holes delay blast. PPV=2.21mm/s
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Fig. 10 (b) Estimated vibration time history of an
eight-holes delay blast. PPV=196mm/s
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Fig. 10 (c) Estimated vibration time history of a six-
teen-holes delay blast. PPV=196mm/s
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Fig. 12 (a) Estimated vibration time history of a
four-holes delay blast. PPV=295mm/s
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Fig. 12 (b) Estimated vibration time history of an
eight-holes delay blast. PPV=196mm/s
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Fig. 12 {c) Estimated vibration time history of a six-

teen-holes delay blast. PPV=2.30mm/s
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Consideration on local blast vibration control by delay blasting

Gento MOGI*, Tatsuya HOSHINO**, Tsuyoshi ADACHI*
Jiro YAMATOMTI®, Shao-Quan KOU***

In this research, local blast vibration control based on the theory of superposition of
waves was investigated. Firstly, the influence of delay time errors of conventional electric
detonators upon the level of local blast vibration was examined. Secondly, for a further effec-
tive local blast vibration control, a new delay blasting design concept "“combined delay blasting”
that postulates the use of ‘electronic detonators, which virtually have no delay time errors, is
proposed.

For a delay blasting with uniform detonation time intervals, an optimum time interval
to minimize the local PPV (Peak Particle Velocity) is obtained based on the relationship
between the PPV and the time interval, which is derived by superposing identical vibration
time histories of each single hole shot. However, due to the scattering of the actual delay
time caused by errors, PPV of a production blast seldom coincides with the estimated one. Since
the expected value and the variance of PPV mainly depend on sensitivity of PPV around the
nominal delay time, it is proposed that not only the optimum but also several sub-optimum can-
didates of delay time should be examined taking error into consideration.

Concerning the "combined delay blasting”, its concept and some simulation results are pre-
sented. The estimated reduction effect of blast vibration of a delay blast based on this concept
was quite favorable, indicating a possibility for further effective local blast vibration control.

(*The University of Tokyo School of Engineering Department of Geosystem

Engineering 7-3-1, Hongo, Bunkyo-ku. Tokyo, 113-8656
*Mitsui Mining & Smelting Co., Ltd.
**Luled University of Technology)
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