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Fig. 1 View of the underground galleries at the

Experimental Coal Mine

Fig. 2 Maeasured point A in the level drift
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Table 1 Condition in blasting Experiment

No. Explosives Weight (g) Initiation method
1 S-1 400 Indirect
2 S-1 400 Direct
3 Shiraume 400 Indirect
4 Shiraume 400 Direct
5 Shiraume 300 Direct
6 Shiraume 300 Indirect
7 S-1 300 Direct
8 S-1 300 Indirect
9 Shiraume 600 Direct

10 Shiraume 600 Indirect
1 S-1 600 Indirect
12 S-1 600 Direct
®Pick up
Dbata fecorder
A/D Converter

I

Fig. 3 Measured point B in the inclined shaft
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Fig. 4 Flow chart of experiment
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Fig. 5 Power-spectrum analysis of measured
point A in experiment No.5
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Fig. 7 Power-spectrum analysis of measured
point B in experiment No.6
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Fig. 8 Power-spectrum analysis of measured
point B in experiment No.8
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Stress (P/R)

@ s 1e 15 28 25 3@ 35
Time Step (dt)
Fig. 9 Input of triangle stress
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Fig. 13 Numerical fracture patterns of Indirect In-
itiation Method
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Discussion on Blasting Effect of Difference between Direct and Indirect Initiation

by Yuji OGATA*, Makoto TANAKA*, Toshiyuki TESHIMA®*,
Yutaka KOGA* and Takehiro ISEI*

The blast vibrations have been measured to know the difference in blasting effect bet-
ween direct and indirect initiation method, and analyzed the power-spectrums of those
vibrations. And the simulation analysis of the blasting effect have been conducted using a
finite element method. Conclusions are briefly summarized as follows;

(1) From the observation and the analyzed results of the blast vibrations, it is showed
that the total energies given to the rock body from both the direct initiation and indirect in-
itiation are roughly same.

(2) In the simulation analysis of blasting effect using a finite element method,
however, it is shown that the indirect initiation have larger blasting effect than the direct in-
itiation.

(3) As the conclusion of those results, the indirect initiation uses the energy of ex-
plosives itself effectively for its blasting more than the direct initiation.

(*Coal Mine Safety Research Center, Kyushu, National Research Institute for
Pollution and Resources
1142 Nishinogo, Usui-Cho, Kaho—gun, Fukuoka Pref., 820-5, Japan)
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