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~ .. Table 1 Physical constants of rock

Table 2 JWL parameters of SB explosive

P-wave velocity, Vp (m/s) 6000
S-wave velocity, Vs (m/s) ‘ 3464
Density, p (kg/u) " "iv. 0 2700 -
Mean compresive strength, S¢ (MPa) 250

Mean tensile strength, S (MPa) 18
Internal friction angle, ¢ (degrees) 60
Fracture energy, Gf (Pa-m) 300

Coefficient of uniformity, m (--) 5
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A(GPa) | 254.8 R, 5. 661
B(GPa) | 5.578 R; 1.490
. C(GPa) | 0.914 w. 0.317

Remarks : P=Aexp(-R\V) +Bexp(-R;V) +CV*!;
P:Pressure ; V: Volume ratio.
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Fig. 3 Explanation of gas pressure in a blast hole;
(a) assumption for gas flow in a blast hole;
(b) change of gas pressure at the distance x
from the initiation point

Fig. 5 Distribution of maximum principal stress and
crack propagation process for the case of
(ta-1B)/o simultaneous initiation
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Fig. 4 Probability distribution of relative delay time
error, where fa, fz and #c are the initiation
time of charge holes A, B and C in Fig.1
respectively, and ¢ is the standard deviation
of delay time



Fig. 6 Distribution of maximum principal stress and Fig. 7 Distribution of maximum principal stress and

crack propagation process for the case of elec- crack propagation process for the case of elec-
tronic detonator initiation. Case 1: (fa, f3, fc) tronic detonator initiation. Case 2: (4, fg, fc)
=(+ 15ms, 0, +30ms). =(+ 60ms, 0, + 90 ms).
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Fig. 8 Distribution of maximum principal stress and  Fig. 9 Distribution of maximum principal stress and
crack propagation process for the case of elec- crack propagation process for the case of con-
tronic detonator initiation. Case 3: ({a, fs, fc) ventional DS detonator initiation
=(+120ms, 0, + 150 ms).
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,Infl,ue.n'ce of delay time accuracy on the fragmentation process

in smooth blasting
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" The fragmentatlon process of rock in the smooth blasting was analyzed by Finite Ele-
ment Method with taking mto account the crack propagatlon and the delay time error ‘of

. the blast initiation.

The effect of delay time accuracy on surface smoothness and remammg rock damage
can be mterpreted by analyzmg the crack propagatlon process and stress field in rock. The
characteristics of the maximum principal stress distribution indicate that the interference
of dynamic and/or quasi-static stress fields induced by blasts of adjacent holes plays impor-
tant role to control the crack propagation in SB with electronic detonator initiation. Fur-
thermore, it is-confirmed that the depth of damage in the remaining rock reduces by using
detonators with an accurate delay time and that the average depth of damage with the elec-
tronic detonator initiation is nearly equal to that with simultaneous 1n1t1at10n
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