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Fig.1 Shape of stress wave in space and time
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Fig.2 Lagranges chematic diagram for
propagation form of P wave and S wave
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Fig.3 One dimensional Lagrange schematic

diagram of the two-hole interaction
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Fig.4 Scheme diagram representing the

interaction between gas flow and stress wave
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Tab. 1 Status parameters of the explosive
/(g mm”’)  FEHE/(mm-ms™')  A/MPa B/MPa w R, R, E/(J-m™)
1x107° 3200 1x10° 3.18 x10* 0.047 9 8 3.54 4.268 x 10°
%2 BaHA A
Tab.2 Parameters of rocks
B/ (g - mm™) HiPEAR 5/ MPa 1Rk v N AR B, B, T,/MPa A N
2.414 x107° 16.7 x 10° 2.0 1.22 1.22 3.527 x 10* 1.6 0.61
BURRREE/MPa AHXTBI VISR AHXT R R Qo B T,/MPa  ZZRAERIER/ % SH RN AER/ %
35 1.0 0.3 0.6805 0.0105 0 3x10°° 3x10°°
WK 4 27 DACH JE47 AR 2 I AEAe AR C C X
REAE R/ % NAE R/ % R4 AR ¢ ! '
3 x10% 3 x10% 0.032 0.036 0.001 0.53 0.7 0.5
D, D, B INFAG R 4 I A A, N, G A,/MPa A,/MPa
0.04 1.0 0.01 1.6 0.61 0 3.527 x10* 3.958 x 10*
A,/MPa &35t [ 1/ MPa JESEH J1/MPa ZILIREL Iy TEZ N
9.04 x 10° 23.3 6 x10° 3 1.188 4
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Fig.6 Extreme surface and load of the RHT model
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Fig.7 Bench fragmentation
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Fig.8 Section in the middle of two blast holes
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Fig.9 Remaining area of the section in the

middle of two blast holes
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Fig. 10 Damage curves at the middle point of the
two holes on the top of the line
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Numerical Simulation of the Impact of Precise Time Delay

on Rock Fragmentation in Bench Blasting
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(DSchool of Mechanic & Civil Engineering, China University of Mining & Technology ( Beijing) ( Beijing, 100083)

(@State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology ( Beijing, 100081)

[ ABSTRACT]

In order to study effects of the precise time delay interval on rock fragmentation, the finite element soft-

ware was used to simulate the rock fragmentation under different time delay intervals. The results show that the reasonable

delay time setting is advantageous to control the rock fragmentation on top, and can improve the fragmentation distribution of

rock. Through the analysis of the relationship between siress wave and detonation gas, it is found that the results of delay

interval time is close to those of numerical simulation. The delay time interval is 6 ms,and the resistance line is 3 m. And

when the relationship between delay time interval and resistance is 2 ms/m, it is conducive to the rock fragmentation under

this numerical simulation.
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