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TN EE RS T B0 Rm 3 km &b, 72 BT X B EP AT X R . 40 (5 1l 26.82 km?,
Hrb, R 6 km?, HE37 K HEGT % 14.8 km?, Tl 3% 3.84 km?, 1352 K AR 16100 2.18 km?.
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FHBOKEE (2 F718)) K 271 m, 5 (2 J5 1)) 157 m, MR 250052 2, B3I i o0 A 5 70
RIS W 2 A R R U A 2 - 1500 T PFC3D R B R IR P, 455 S
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(ball) HA21EH 0.8~ 1.2 m Y IEZS A3 R S b 18 2 110 52 777 B S B S R i f R AR
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Table 1  Physical and mechanical parameters
thickness density ~ Poisson’s elastic modulus  cohesion friction coefficient damping
No.  composition
H/m p/(kg-m™) ratiov E_ /GPa o./MPa " A

4 sandstone 90 2 600 0.22 39.25 29.32 0.72 0.30
3 sandy mudstone 40 2 500 0.25 29.73 0.43 0.57 0.19
2 sandstone 40 2570 0.22 23.25 19.32 0.72 0.15

1 coal 20 1200 0.40 1.43 10.00 0.36 0.20
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Fig.1 The model Fig.2 The setting of the blast point
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build a model of the slope

¥

set the blasting point and
the charge amount

«~—

determine the specific charge
amount for a specific point

define the affected areas by blasting:
crush area; rupture area; vibration area

v

distribute the chemical energy on each area

7

the chemical energy is converted to
particle kinetic energy in the rupture area

the particle kinetic energy is expressed
with the particle velocity

set the particle contact properties
in the rupture area and vibration area
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Fig.3 The flowchart for blasting simulation
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Fig.4 Schematic of the particle velocity
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Fig.6  The velocity vectors in a blasting process
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Fig.7 The summary of slope shapes after blasting under different conditions
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Blasting Process Simulation and Stability Study of
an Open Mine Slope Based on PFC3D

CUI Tie-jun'>, MA Yun-dong’, WANG Lai-gui’
(1. College of Safety Science and Engineering, Liaoning Technical University
Fuxin, Liaoning 123000, P.R.China;
2. Tunnel & Underground Structure Engineering Center of Liaoning Province,
Dalian Jiaotong University, Dalian, Liaoning 116028, P.R.China;
3. School of Mechanics and Engineering, Liaoning Technical University,
Fuxin, Liaoning 123000, P.R.China)

Abstract: To study the blasting process in an open mine slope, based on the theory of energy
conservation, it was assumed that all the chemical energy released during explosion was trans-
mitted to the surrounding rock body within a certain range and partially converted to kinetic en-
ergy, then the explosion energy was transferred and absorbed in the fractured and damping
rock until the ultimate balance at the end of this dynamic process. The PFC3D simulation plat-
form was employed to calcaulate the single-hole blasting processes with different heights, bur-
ied depths and charge amounts in the open mine slope, and the slope stability after blasting was
discussed. The simulation results show that: the blasting process can be divided into 3 phases.
In the first phase, the explosion impact plays a leading role, accompanied by the reverberation
of the velocity vectors. In the second phase, gravity is the dominant factor for the collapse of
the overburden rock. In the third phase, some particles roll or slip down and end in balance.
The time length of the following phase is bigger than that of the preceding one by almost 1 order
of magnitude. In general, the upper sandstone is stable after all sorts of blasting, i.e. the slope
top is stable. The lower sandstone and sandy mudstone are subject to a certain degree of dam-

age but still in control.

Key words: open mine slope; blasting; particle flow theory; PFC3D; stability
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