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Influence of Joint Characteristics on Crack Propagation in Rock Blasting

FEI Honglu, YANG Pengliang, GUO Jiwei, HU Gang, DING Wen
Institute of Blasting Technology, Liaoning Technical University ( Liaoning Fuxin, 123000)

[ABSTRACT] The influence of the number, width, position, and angle of joints on the propagation of rock blasting
cracks was studied by numerical simulation. A numerical model of double-hole blasting was constructed using RHT model,
and the propagation characteristics of explosive stress waves and explosive gases under different joint conditions were ana-
lyzed, as well as their effects on crack propagation. The results show that when a single layer of horizontal joint is set paral-
lel to the centerline of the blast hole, the central area of the joint is subjected to the superposition of stress waves and explo-
sive gases, resulting in significantly increased damage and fracturing. And the increase in joint width has a more significant
blocking effect on the propagation of explosive stress waves and explosive gases. When the joint width increases from 1 cm
to 15 e¢m, the length of the end cracks decreases from 108.6 c¢m to 49.7 cm, indicating that the increase in joint width can
lead to a decrease in the concentration of explosive gas and hinder the propagation of the end crack. When the joint angle is
30 °, the connectivity effect of the explosive cracks between the two blast holes is the worst. When the joint angle is 45 ©
or 60 °, the connectivity effect is significant. The increase in joint width weakens this connectivity effect, indicating that
the influence of joint angle and joint width on crack connectivity tends to be opposite. The rationality of the simulation re-
sults was verified using the mining engineering example of Guilin Lushan Cement Plant. It can provide references for impro-
ving the efficiency of blasting energy utilization, rock breaking effect, and safety in rock engineering.
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Tab.1 Parameters of the constitutive model of rocks

A U U L
2 660 0.18 0.05 21.9 167.8 0.04 1 3x107" 3x107"
e, £, B. B, A N Q, B g
3%x10" 3x10" 0. 032 0. 036 1. 60 0. 61 0. 68 0.01 0.9
g’ . A, N, N, P P, P, B,
0.7 0.01 1.60 0.61 3.0 1.006 125 6 1.22
B, A, A, A, T, T, X,
1.22 35.27 39.58 9.04 25.7 0 0.5
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Fig.2  Double-hole blasting model of rocks
B 2(a)H KK L=80 cm JEE B=1
em Vi ePEEMIFL A0 10 em, BFFE KT 312 B
1~ 4 HZMEE 10 em BN HSEE W, 5,
10, 15 cm) XA AR B Sy R, & 2(b)
RO L =120 em JEE B =1 em, 5 ML
FHC R 2R A0 T B B R 30° ., 45° , 60° I AN [A] i B
TeE W(S5, 10, 15 em) XA RBAE R LY B

B
3 BRERAY REEEMERSH
3.1 AFHERER AL R

S F AR (I~ S F Y VA= R a B LN N ]
I L O AT A B AL BT (5,10 (15 em A ]

(a) =1 cm (b) =5 cm

(¢) =10 cm (d) W=15 cm
B3 12K BEIEAS )55 2R 58 B XA A e 5 47
FR) S Ml

Fig.3 Influence of different joint widths on blasting damage

of the rock when the number of horizontal joint layers is 1
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Fig.6  Blasting damage of the rock with

different layers and widths of horizontal joints
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Fig.7 Crack length at the lower end with different joint

layers and widths
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Tab.2 Joint characteristics of limestone mine of Lushan Cement Plant
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Tab.3 Blasting parameters
o AR ILEZR, KRR M2 BRIRTE (1) /
°) ke (kg m™) m em(% )
N 25 0.30 0.129 1.17 >60(3) ;47 ~60(4) ; <20(40)
2" 70 0.30 0.255 1.05 45 ~60(5) ;20 ~45(40) ; <20(55)
3t 15 0.15 0.102 0.75 45 ~60(10) ;20 ~45(40) ; <20(50)
4% 15 0.15 0.114 0.80 >60(7) ;45 ~60(13) ; <45(20)
5 60 0.15 0.139 0.80 45 ~50(5) ;20 ~45(80) ; <10(15)
6" 35 0.15 0.135 1.10 45 ~60(7) ;20 ~45(7) ; <20(30)
7* 5 0.38 0.090 1.30 >60(15) ;45 ~60(20) ;20 ~45(35)
8" 5 0.45 0.070 1.20 >60(10) ;45 ~60(25) ;20 ~40(30)
9* 40 0.40 0.143 1.20 >45(5) ;20 ~45(55) ; <20(40)
10* 0 0.40 0.180 0.50 >45(5) ;20 ~45(55) ; <20(40)
1 10 0.15 0.157 0.60 >45(5) ;20 ~45(40) ; <20(55)
12¢ 20 0.15 0.130 0.70 >45(20) ;20 ~45(55) ; <20(25)
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Fig.9 Angles between the blast hole and the joint
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Fig. 10  Comparison of test results and simulation results
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