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Influence of Rock Mass Structure on Bench Blasting Effect

FU Peng
( Guangxi Weilong Highway Co. ,Ltd., Nanning 530000, China )

Abstract: As a discontinuous and anisotropic heterogeneous structure, rock mass is randomly distributed with
joints , cracks , faults and other structural planes. The existence of structural planes has an important influence on blas-
ting effect. In order to explore the influence of the angles and locations of structural planes on bench blasting effect,
LS-Dyna numerical simulation and field experiments were conducted based on Beskuduk open pit coal mine. The nu-
merical simulation results show that when the dip of the structural plane is less than 30 degrees,the peak stress is
less affected. When the dip of the structural plane is greater than 30 degrees, the initial peak value of the explosion
stress wave increases with the increase of the angle. In addition, the position of a weak interlayer in a bench affects
the energy release. Compared to the situation that the weak interlayers are located in the upper area of the bench, the
blasting effect when the weak interlayers are located in the middle and lower areas, the energy release is more obvious
with a worse blasting effect, therefore a specific blast method is needed to solve the problem. The field practice shows
that with the increase of the structural plane angle,the boulder yield presents a decreasing trend. For the situation
that the weak interlayers are located in the middle and lower part of the bench,the method of increasing the subdrill-
ing to 0.5 m and adding 3 ~5 m depth to the inclined holes can effectively reduce the boulder yield, improve the
blasting effect and the shovel loading efficiency.
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Fig. 1 Compression test and the stress-strain curve
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Fig. 2 Tensile test and the stress-strain curve
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Table 1 Rock mechanical parameters
W/ (kg - m™)  HRRGURIRE/MPa BURGRIE/MPa SPERLEE/GPa IAFALL
2532.50 43.08 6.19 34.88 0.24
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Fig. 3 Numerical model (unit:m)
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Table 2 JHC model parameters

RO G A B c N FC T EPSO EFMIN
2700 14.86E+9 0.79 1.60 0.007 0.61 48E+6 4E+6 1.0 0.01
SFMAX PC uc PL UL D, D, K, K, K,
7.0 16E+6  0.001 0.8E+9 0.1 0.04 1.0 85E+9 -171E =9 208E +9
*k3 TEREFESY
Table 3 Parameters of air state equation
CO C'1 C2 C3 C4 CS Cﬁ EO VO
0.0 0.0 0.0 0.0 0.4 0.4 0.0 2.5E+5 1.0
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Table 4 Parameters of explosives
EARE W/ (g-em™) B/ (m -7 BV (W/Zkg)  BEE/(L/kg)
A2y 1.1 4100 4560 960
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Fig. 4 Blasting equivalent stress nephogram of different structural plane angles

FERAY TS I 2 1T ) Aff o — e S5 2500 ) W
D, &l 4 Ca) 2R FHALIR SR T =X [m] of A A A 1~ 4
AL, BEKE LI T LAY R, Wil g b AR 8 g -k
Mk aniEl 5 iR S0 A S  FLN sl T, M
DN (ARG IR BT . AR T ICZE A TR 5, 0°
1 30° PRI E 0 AH 4fs 10 77 W5 TO 24 T 114 X6F R ZH.
FEB L3, 32 4540 T8 PR 2552 e 45 /0N 5 445 14 T 44 A
It 30°f5  MHUFABR R, B 46 I T A LR K
2.2 HRBEEEMEXNAEMIREZN

(1) gAY

SRR & B Z AR 25 S R, A DB
M A s ez i 6 s e S A RS KZEN &
B AT VR N 25 2 KPR35 & RIS,
AR 5 2% o

SIS AN [ A6 9 553 22 J 2 XoF 080 SR 1 5 e
PR X R LT 1) b = AR Y s g

JZRIFThE, el 7 P,

—— TCEEWE  —— Jeff60°
0.0000010 —— Kf0° ——JAM90°
’é‘ — %ﬁ 30°
T 0.0000008
3
S 0.0000006 -
2
2
£ 0.0000004 -
£y
= 0.0000002 |

0 200 400 600 800 1000
Time

FS AR 28 R T A R A A0 g il 2k 1
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Fig. 7 Schematic diagram of weak interlayer
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Fig. 8 The weak interlayers located on the upper part of bench
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Fig. 9 The weak interlayers located in the middle of bench
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Fig. 10 The weak interlayers located in the middle and lower part of bench
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Fig. 11 Bench with different structural plane inclinations
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Table 5 Fragmentation distribution table
WS S AL T L AR T 53 L/ %
- fiifh/° (kg'm%) <20cm <30cecm <50em <75 cecm <100 em <120 em <150 cm
10 0.46 38.66 54.34 66. 80 80. 87 89.67 94.78 98.17
15 0.47 39.78 55.26 66.39 80. 86 92.09 95.32 97.56
3.5mx6.5m
57 0.46 38.09 56.78 68.56 82.95 93.89 97.77 99.38
84 0.47 38.66 50.43 69.63 85.46 96. 19 99.93 100. 00
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Fig. 12 Muck pile after blasting
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Fig. 13 The boulders above weak interlayer
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