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Table 1 Performances of sample explosives

Sample Detonation Bubble |Shock Wave
Ex Iosl:ives Velocity Energy Energy
P $25c0 (km/s) | (MJ/kg) | (MJ/ke)
A-1 3.39 1.95 0.80
A-2 3.36 2.62 0.95
A-3 3.24 3.66 1.1%
A—4 2.36 4.38 1.09
B-1 1.63 2.00 0.82
B-2 2.36 2.05 0.76
B-3 3.39 1.95 0.80
B-4 5.10 1.68 0.78
C 2.73 2.40 0.76
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Fig. 1 Schematic diagram of secondary blasting of concrete block
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(e} Sample explosive C

-

(f) Sample explosive A—1(60g)

Fig. 2 The photograph of fragments of concrete block by blasting
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Fig. 4 Correlation between surface area and bubble
energy for sample explosives A and C
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Fig. 5 Correlation between surface area and detona-
tion velocity for sample explosives B
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Table 2 Multiple regression analysis

Predictor variables f:;ft;lacllggtr ession fmgx?zorg?flicient t value
Dv 0.32 0.32 2.85*
Eb 40.63 1.02 3.89*
Es -13.97 —0.06 -0.22

Variance ratio:28.05**

Multiple correction coefficient adjusted for the degree of freedom:0. 959
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The experimental study on the effect of performances
of explosives on rock fracture

Koichi KUROKAWA?*, Kenji HASHIMOTO*, Masaharu TABUCHI*

It is well not known the correlation between rock fracture and performances of ex-
plosives; for example, shock wave energy, bubble energy, detonation velocity and ballistic
mortar value etc.,

We used two types of sample explosives. One is an aluminized emulsion explosives
whose bubble energy is varied from 1.95 to 4.38 MJ/kg and other performances are main-
tained nearly constant.The other is an emulsion explosives with microballoons of different
size whose detonation velocity is varied from 1630 to 5100 m/s and other performances are
maintained nearly constant. We made experiments on secondary blasting of cubic con-
crete blocks whose volume are 1m3.In order to evaluate the degree of rock fracture, we
measured a surface area and a size distribution of fragments caused by blasting of each sam-
ple explosives whose charging weight are 30g.

It is shown that rock fracture has the strong correlation with bubble energy and detona-
tion velocity. The surface area increases proportionally with the increase of bubble energy
and detonation velocity. For example, the surface area is increased from 1.71 to 4.71m?
when bubble energy is increased from 1.95 to 4.36 MJ/kg. The surface area is increased
from 1.53 to 2.43 m? when detonation velocity is increased from 1630 to 5100 m/s. Average
particle size which is calculated from the size distribution is decreased with the increase of
bubble energy and detonation velocity. Rock fracture has no correlation with shock wave
energy.

As a result of multiple regression analysis, it is shown that the degree of effect of bub-
ble energy is about three times greater than that of detonation velocity, and shock wave
energy does not affect rock fracture.

(*Explosives and Blasting Research Group, Taketoyo Plant, Aichi Works, NOF
CORPORATION
61—1 Kitakomatsudani Taketoyo-cho Chita-gun Aichi-ken 470—23, Japan)
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