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Fig.1 Blasting pattern
Arrangement of delay steps of 20 milli-
second delay blasting and leugth and
angle of bore hole.
# : delay step, charge: #1;100g, #2;
200g

Fig.2 Movement tranceof steming (broad line) and rock

(fine line) in case of direct initiation with

sand

stemming. Figures show theframe number of high
speed film after initiation.
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Photo1 Movements of stemming and rock in case of direct initiation (Experiment No.11).
Gel (inside) and sand were used for stemming materials.
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Photo2 Movements of stemming and rock in case of indirect initiation (Experiment No. 8).
Stemming materials are same as Phote 1.
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Photo 3 Movement of stemming and rock in case of direct initiation (Experiment No. 6).
Sand (inside) and water tamping were used for stemming materials.
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Table 1 Behavior of stemming and rock (Experiments Group ) in case for direct initiation of

Sanvex-300 Explosive.

(DHO(2(D(4) (5) (6)| (7> |(8)|(9)] (10 1)
0-1.7
1 |p1|sv|B Sand 78 TIn|al| 2 0 (all)
2 |DI}|SV| B | SameasExp.No.1 | 16 7 16| 5 10 Same as Exp. No. 1
50
3 |DI|SV]| W | SameasExp. No.1 3 69 - - Gralvel 10 or 40 (#2), 0 (other)
only
Water (inside) 30 or 43 (#1)
4 |DLISV B and sand 3 2 245 3 40, 72, 85, 95 (#2)
5 {DI|SV] B Same as Exp. No.4 | 13 63 541 5 8 0 (alD)
6 | DI |sv|w| Sand(inside) 1| @ |s2{al s 20 (#2), 0 (other)
and water
(1) Experiment No. (6) Time for beginning of movement of (9) Average movement
(2) Initiation method stemming after initiation (ms) speed of rock between
(3) Explosives (7) Average burst speed of stemming 0 to Im (m/s)
(4) Rock condition between 0 to 2m (10) Distance of rock
B. better W.worse  (8) Time for beginning of movement of movement (m)
(5) Stemming material rock after initiation (ms) (11) Depth of remaining

bore hole (cm)
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Table 2 Behavior of stemming and rock (Experiment Group "b")

(1)(2)](3)|(4) (5) (6) (7) ((8)](9)]|C10 (11)
7]IN|SV| B Gel (inside) and sand | 10 44 32| 8|27 0 (al)
- 0—-0.8m
8|IN|SV| B Gel (inside) and sand | 23 5 3| 51|15 Same as Exp. No. 1
.. 0—0.6m
9 1IN |SH| W | Gel (inside) and sand 8 12 26| 5 | 16 | Same as Exp. No.1
. 0—1m
10|IN|SH| B Gel (inside) and sand | 10 10 8 |30 Same as Exp. No. 1
11 | DI | SV Gel (inside) and sand 8 2 214 1N Same as Exp. No.1
12 | DI | SV Gel (inside) and sand | 41 12 411 8 | 11 Same as Exp. No. 1
13 | DI | SH Gel (inside) and sand | 12 5 21 3 7 Same as Exp. No.1
.. 0—1.8m
14| DI|SH| B Gel (inside) and sand | 21 12 45| 4 |12 Same as Exp. No. 1
(1) Experiment No. (5) Stemming material (9) Average movement
(2) [Initiation method (6) Time for begining of movement speed of rock between

DI : Direct Initiation

IN : Indirect Initiation (7)
(3) Explosives

SV : Sanvex 300

SH : Shiraume
(4) Rock condition

B : better-

W worse

(8
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of stemming after intiation (ms)
Average burst speed of stemming (10)
between 0 to 2m

Time for begining of movement
of rock after initiation (ms)

0 to 1m (m/s)
Distance of rock
movement (m)
Depth of remaining
bore hole (cm)

an

—=w=e= gtemming
4 = rock
[
’

Distance (m)

——— Time (ms)

Fig.3 Speeds of stemming and rock in case
of direct initiation. Both sand and wa-
ter were used for stemming. Figures
show experiment number and the rock
movement was not measured in case of
experiment No.3.
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Fig.4 Speeds of stemming and rock in case of
indirect initiation. Gel (inside)and sand
were used for stemming. Figures show
experiment number.
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Fig.5 Speeds of stemming and rock in case of
direct initiation. Gel (inside)and sand
were used for stemming. Figures show
experiments number.
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Comparison of Blasting Effect between Direct and Indirect Initiation (1)

Behavior of V-cut Blasting

by Yutaka KOGA* Toshiyuki TESHIMA* Makoto TANAKA¥*
Shigeo MATSUURA* Akiu HONMA* Kazumi MACHIDA®*
Kazunori KIKUKAWA®* and Sadayoshi YOSHINAGA*=*

Conducting the cut blasting by 20 millisecond delay electric detonator at a
limestone quarry bench, the delay times for the beginning of moving of the stemming
material and rock, and their moving velocities after the initiation were analyzed by
a high-speed camera. The effectiveness of several kinds of stemming materials and
the difference between the direct and the indirect initiations were also examined.

As a brief of the results, we conclude that ;

(1'’The higher moving velocities and larger amount of the ejected stemming mat-
erial were observed in case of direct initiation,

{2)The lower moving velocities and the larger amount of the ejected stemming
material, and the better blasting results were observed in case of the indirect
initiation compare with the direct initiation, and

{31The gel-stemming material gave the best blasting effect compare with sand or
sand- water stemming materials.

(*Coal Mining Research Center, Kyushu, National Research Institute for
Pollution and Resources: 1142, Nishinogo, Usui-cho, Kahogun, Fukuoka
Pref., 820-05 Japan,

*Sunagawa Colliery, Mitsui Coal Mining Co., Ltd. : 22 Kamisunagawa,
Sorachigun, Hokkaido 073-02 Japan,
** Production Div., Mitsui Coal Mining Co., Ltd.: 2-1-1
Nihonbashi-Muromachi, Chyuo Ward, Tokyo, 103 Japan,
=+ Miike Colliery, Mitsui Coal Mining Co., Ltd. ; 170,
Harayama-Machi, Ohmuta, Fukuoka, 836 Japan,
w=ex Miike Branch, Mitsui Construction Co., Ltd.: 1-70,
Nishi-Minato-Machi, Ohmuta, Fukuoka, 836 Japan)
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