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Shock converging effects produced by charge holders with

wedge—shaped air cavities and the mechanism of controlled crack

initiation.
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Fig. 2 Streak photographs of the shock wave pro-
pagation in PMMA blocks.
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Table 1 Specified mix proportions of mortar.
Water —cement ratio Water Cement Sand
W/C(%) W(kgf /of) Clkgf /nt) S(kgf /o)
55 303 551 1325
Table O Physical properties of mortar K2 v b H55% CERAL, ¥DOTRHESE*Tablel
specimens. IRt HHRIZ450% 300X 100mTH B, H4358T
Density (g led) 2.14 DA 8 A DHENEEEYTableDicRd, hi
—wave velocity (@l 8) 3.03 Dffiik, BiARE, BHRBKC BT 3 XoMER
P : ' # ($100%200m) DBEMOFHIELTRLTL 5.
s—wavevelocity ~ (m/s) 2.04 Fig. 4 RBRES T, BRILZAEUmO LB
Young’s modulus (kef {crd) 2.38% 105 21 2 AFTRRESIZ BER B Hrdb LT I X 60mn THESA
(dynamic) 2, BELHBEERS T £10 k> THEM Lte, Ul
Young’smodulus  (kgf /ed) 2.23x 105 ¥ —DAETERShHREOTH , 7V v 7l
mﬁd 12, 2.73CHBH, £7H—nEHDA—+—(2ILE
Compressive strength (kef /cd) 410 BHOREEHIET5-DDLDTHSE, £7H—1
Tensile strength (kef /cid) 34 EBiK L L EBERBTCs vy 7L, BROK
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Fig. 5 Fracture developed in mortar
specimens (decoupling in-
dex=2.73, no charge holder
used).
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Bxp.No, 4 Fig. 7 Crack formation produced by
the charge holder(Typell).
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Table I Summary of experimental results(charge holder: Type I ).

Exp. No. Crack length(cm) Angle of crack propagation I;‘:é?r;e Dmol;:ar
A side B side A side B side
1 it - - - not broken nothing
2 22.5 12.5 3 3 not broken nothing
3 - - - - not broken existing
4 - - - - not broken existing
5 22.5 22.5 5 2° controlled nothing
6 22.5 22.5 2 3 not broken nothing
7 22.5 22.5 2 12° not broken nothing
8 22.5 22.5 3 0° controlled nothing
9 22.5 22.5 0 10° not broken nothing
Table W Summary of experimental results (charge holder; Type2).
E Crack length (cm) Angle of crack propagation Fracture | Damage near
xp. No. pattern broehole
A side B side A side B side
1 22.5 22.5 0 0 controlled nothing
2 22.5 23.0 5° 10° not broken nothing
3 22.5 23.0 0 10° controlled nothing
4 22.7 22.5 5 3 controlled nothing
5 16.0 - 8 - not broken nothing
6 22.5 22.5 0 0 controlled nothing
7 22.5 23.0 3 13° controlled nothing
8 22.5 23.0 0 1n° controlled nothing
9 22.5 23.0 7 10° controlled nothing
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(b)

Fig. 8 Fracture pattern and fracture surfaces. (a)Fracture pattern. (b)Fracture

surfaces.

Fig. 9 Explosively loaded charge holders with
wedge —shaped air cavities.
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Blasting Methods for Crack Control by Utilizing Charge Holders

by Yuichi NAKAMURA*, Hirofumi MATSUNAGA**
Masaaki YAMAMOTO** and Kazuhiro SUMIYOSHI***

This paper describes a series of experiments of a new blasting method for achieving
crack control by utilizing the charge holder with two wedge —shaped air cavities. The
charge holder produces shock converging effects in the borehole. Radially outgoing shock
waves generated by initiation of explosives converge toward the apex of cavity. The shock
wave pressure acts effectively on the cavity walls. The tensile stress fields are produced on
the borehole at the locations of the apexes and controlled cracks are initiated. Results ob-
tained from blasting experiments using a electric detonator and mortar specimens
(450 x300 %< 100m) showed that the present method is feasible means for achieving crack
control. The charge holder is effective in eliminating the damage to the borehole walls and
in driving the controlled cracks to greater distances.

(*Yatsushiro National College of Technology, 2627 Hirayama—shinmachi, Ya-
tsushiro City, Kumamoto 866
**Asahi Chemical Industry Co., Ltd., Explosives Laboratory, 304 Mizushiri,
Nobeoka City, Miyazaki 882
***Nishimatsu Construction Co., Ltd., Chubu Branch Office, 2—~25-13 Izumi,
Higashi —Ku, Nagoya City, Aichi 461)
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