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Fig. 3 Optical arrangements of a shadowgraph system.
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Fig. 4 PMMA plate for optical visualizations of
stress waves.
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(a)21.8usec

Fig. 6 Shadowgraphs of stress wave in the PMMA
plate without the chage holder.

rf—LMRALLVGE, BROBBRIZELVWRE
TAHEHBREGEOFRCELL, Kl LCEEAR
DA EROBAICHAMEGE Uy, ZhIiCHLT,
PR+ ¥ — A LSS, ERILEFICEVT,
FEEE@CH L TREHEOTHEBRDOERLPE
W00, KEHEOFNEROEAINAE(LHT

(b)19. Opsec

(c)16. 8usec
Fig. 5 Shadowgraphs of stress waves in the PMMA plate produced by the charge holder(Type I —1).
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Type II-2
Fig. 7 Top views of the lead speciemens after blasting. The charge holders are used.



Type 1

Vo S ‘5&
Type II-2

Fig. 8 Sectional views of the lead specimens along the A— A’ lines shown in Fig.7.

Table 1 Summary of experimental results(charge holder: Type I - 2).

Angle of crack
Exp.NO Crack lenlgth (co) propaglatlon Fracture pattern Eggﬁgﬁz near
Aside | Bside Aside ! Bside
1 22.5 i 22.5 3 0° controlled nothing
2 22.5 | 23.0 3 5 controlled nothing
3 22.5 i 22.5 2* 0 controlled nothing
4 23.0 | 230 S controlled nothing
5 25 | - 0 - not broken nothing
6 22.5 E - 0 ! - not broken nothing
7 2.5 ! 230 3 I & ¥ controlled nothing
8 2.0 | 225 S T 5 controlled nothing
9 25 1 2.0 2 15 controlled nothing
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Controlled fracture

Control fracture plane |

~ (b)Type II-1
Fig. 9 Fracture patterns in mortar specimens.
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The effectiveness of charge holders for blast crack control

by Yuichi NAKAMURA®*, Masaaki YAMAMOTO** and Hirofumi MATSUNAGA**

The effectiveness of the charge holders with two wedge-shaped air cavities for blast
crack control is studied experimentally. The charge holder produces shock converging ef-
fects in a borehole and the shock wave pressure acts effectively on the cavity walls. The ten-
sile stress fields are produced on the borehole wall at the locations of the apexes of cavities
and controlled cracks are initiated. The following results were obtained from model ex-
periments using a electric detonator as a charge, PMMA plates for optical visualizations of
stress waves, mortar specimens and lead ones for examining blasting effects. The
photographs taken by the laser-shadowgraphy show that the stress waves propagate out-
ward from the apexes of two wedge-shaped air cavities along the crack control directions.
The blasting effects caused by the actions of shock waves and gases in the charge holders in-
itiate the cracks forming a control fracture plane. The charge holders are effective in
eliminating the damage to the borehole wall and in driving the controlled cracks to greater
distances.

(*Yatsushiro National College of Technology, 2627 Hirayama-shinmachi, Yatsu-
shiro City, Kumamoto 866
**Asahi Chemical Industry Co., Ltd., Explosives Sales Department, 1 —1—1
Uchisaiwaicho Chiyoda-Ku, Tokyo 100)
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