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Effect of the Diameters of Bore-hole and
Explosive Charge on the Rock Blasting.

by Tsutomu Murata and Kazumi Tanaka

In the provious paper,”’ we have intro-
duced a formula to calculate the blasting
coefficient in the case of density loading.

Let I be the weight of charge (kg). w
be the line of least resistance (m), then
we obtain the next formula

L= oU® sl it spssnminsrirreriesyseatonl )
and the blasting coefficient e is
c=858x10+-2eL1=054)
7
4 _(1_-!-_:(_.‘_1'}{;.’1)?’_ €2)
(14 kg4 ) :
where
o¢: the tensile strength of the rock
to be blasted
ky:  the compression coeflicient of the
rock
ks: the crushing coefficient of the
rock
f: “force” or the specific evergy
of the explosive
4: the cubic density of the explosi-

14

ve

the initial velocity of the explo-
sion gases from explosive

and ¢, is combined with the detonation
velocity D as follows,

TT—ad) (7
i1

Qo

20=Dy —ad)
where « is the covolume of explosion

gases, and ¥ is the ratio of specific heats

of them.

Now, in the case of file loading, the
diameter of charge is smaller than that
of bore-hole, so there is free space sur-.
rounding the charge.

Therefore, the coefficient of blasting e
should be larger than that calculated from
the formula (2). Let d, be the diameter
of bore-hole, dy be the diameter of charge
in it, then we get the coefficient of blast-
ing ¢ as follows,

10,50, (dufdy)?

e=06.00 % 10%¢; f
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{14-kgo*Po (dsde) P}

{1+ kqs*P0 (dod ) F)?

where p.- is the initial density of explo-

sion gases and is regarded approximately
as the density 4 of explosive itself.

As an example. we will calculate the
case of some blasting for a rock using a
special explosive.

The properties of the explosive are

f=8,650 1-kg/cm*®
D=54 km/sec
py=145 kgjl
9v=2.77 km/sec
And the mechanical properties of the rock
are

w(4)

g=2
k; =0.0574
ks=0.141

Then the blasting coefficients of density
loading and file loading are as follows,
(1) density loading (d./d,=1.0)
e=1.70
(2) file loading (dy/de=1.2)
c=2.56

The above explosive is a gelatinous dy-
namite.

In the case of powdery explosive of
lower density, the difference between the
blasting coefficients of density loading
and of file loading is not so much large
as in the case of gelatinous dynamite
above cited.

1) T. Murata, K. Tanaka: J. Ind. Expl. Soc.,
Japan, 12, No. i, 18 (1958)
(Nihon Yushi Co., Ltd. Taketoyo Plant)
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