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The Mechanism of Rock Breakage in Coyote Blasting
K. Sakamoto and K. Nawe
Asghi Chemical Industry Co.

(1) In a coyote blasting, the time between the incidence of the stress wave and
the occurence of the scabbing at the free surface was measured. For the purpose,
two kinds of experiments were carried out. First, the stress wave on a quarry
face were recorded and, from the record of the stress wave, the time of the scab-
bing was deriv;d. Next, the time of the scabbing was directly recorded by the
breakage of circuits of the conductive paint on a quarry face. These experiments
show the similar result, that is, the time of the scabbing was estimated to be
0.03 sec. in the coyote blasting of which charge was over 10 tons. From the
result, it is concluded that the scabbing is caused by the driving force of gace-
ous products within blasting chambers and not by the momentum of the stress wave,
because the time is larger than the period of the stress wave.
(2) The meaning of the blasting coefficient was investigeted under the assump-
tion that the rock breakage is caused by the statical pressure of the gaseous
products. First, by means of photoelasticity, a model experiment was carried
out to determine the crater coefficient. The coefficient "n" is determined as

n =k (¥a)t,
vhere (W/a) is the scaled charge depth and k is a constant. The result is also
conformed by Duvall-Atchison's experiment. Next, by referring to Kirkwood-
Bethe's theory, the effect of coupling between the explosive and the rock was
calculated. The factor "a" for the effect is derived as

a = k'(P Co%6)/cn,
where P is the detonation pressure, Co is the sonic velocity of the rock, Om is
the compressive strength of the rock, © is the function of the detonation pres-
sure, the particle velocity, the sonic velocity, the density and the enthalpy

for the gaseous products and those for the rock, and k' is a constant.





