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Experimental Study on Effect of Charge Decoupling
Coefficient on Crack Propagation in Rock by Blasting
under Initial In-situ Stress
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Abstract; Decoupled charge can change the action mode of explosive products on rock,so as to obtain different
effects of rock fragmentation. In order to study the influence of charge decoupling coefficient on rock crack propaga-
tion by blasting under initial stress,a kind of transparent material conforming to the mechanical properties of hard
rock was used to carry out similar model tests of blasting under bidirectional equal load. The test results show that:
The propagation of the longest radial crack is along the direction of maximum principal stress in the model specimen
with equal confining pressure; nder the initial stress state, the decoupling coefficient has an obvious effect on the
crack propagation. Both the length of the longest radial crack and the average length of radial main cracks on the
model specimens decrease with the increase of decoupling coefficient. And the maximum and average diameters of

circumferential fractured zone decrease with the increase of decoupling coefficient; Under the initial stress state ,the
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diameter of the crushed zone increases first and then decreases with the increase of decoupling coefficient. During

blasting excavation of deep rock mass,the relationship between the propagation length of the radial main crack and

decoupling coefficient can be used to design parameters of controlled blasting,so as to reduce the overcutting and un-

dercutting on surrounding rock and enhance the efficiency of tunneling blasting. The research results are of great sig-

nificance to enrich the theory of deep rock blasting and engineering practice.
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Fig. 1 Schematic diagram of roadway section size( unit:mm)
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Fig. 2 Model test equipment system
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Table 1 Test scheme for blasting of transparent model specimens

B Bl FAHEARE BAER BARE/ Y EE#it/MPa  EERinEk/MPa
=2 R/ m (Kp) mm cm HRE T, =0y og,=0;,
FTG -1 400 1.2 3 2.5 0.025 0.3 1.2
FTG -2 400 1.4 3 2.5 0.025 0.3 1.2
FTG -3 400 1.7 3 2.5 0.025 0.3 1.2
FTG -4 400 2.0 3 2.5 0.025 0.3 1.2
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Table 2 Basic physical and mechanical parameters of the model specimens
BHRS y/(kN - m™®) E/GPa @ g/MPa  g,/MPa
FTG-1~4 12.3 0.552 0.28 5.71 0.408
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Fig. 4 Model specimens after explosion
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Table 3 The diameter for crushed zone and annular fracture ring

- FAAREER
ARG  ERXERm Mo  WER-1 WAR-2  BE
FTG -1 1.8 6.8 7.6 7.2 7.4 7.3
FTG -2 2.3 6.2 7.2 6.2 6.4 6.5
FTG -3 1.9 6.2 6.8 6.0 5.6 6.2
FTG -4 1.2 5.6 5.8 6.6 5.0 5.8

Bl TEREHHRER TREGLX B 0,0 MIX AL AN EREARHER, BitRs a8 s

FIER—A%RE
24

EWR AR /cm
— — — [\
2 o ® o

—
[\
T

1i2 1i4 1I.6 1I.8 210
FRARN
WIS FIERR BB R I A

Fig. 5 Diameter for crushed zone varies with the
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decoupling coefficient under initial stress
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Fig. 6

decoupling coefficient under initial stress
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Fig. 7 Crack propagation of specimens after explosion
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Table 4 Radial main crack length in the model specimens

e EREUCE/ om
AHHS WA 1 W2 &3 4 FHfE/ em
FTG -1 7.2 9.7 8.0 7.6 8.1
FTG -2 8.2 8.6 4.3 — 7.0
FTG -3 3.1 3.7 — — 3.4
FTG -4 3.3 — — — 3.3
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