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Table 1 Fracture toughness for several rock types

Type of rock Kic/(MPa-m'?) Type of rock K/(MPa-m"?)
Siltstone 0.35-2.56 Dolostones 1.70-2.57
Limestone 0.95-2.17 Granite 1.12-2.80
Shale 0.42-1.10 Marble 0.82-2.67
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Fig. 1 Correction factor for stress intensity factor
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Fig.2 Fracture mechanics model of groove blasting
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Table 2 Mechanical parameters of experimental granite specimens

. S Elastic Poisson’s Compressive Tensile Dynamic tensile
Density/(g-cm™) )
modulus/GPa ratio strength/MPa strength/MPa strength/MPa
2.72 41 0.23 200 20 32
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Fig. 4 High-speed photography experiment platform
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Fig. 6 Specimens after destruction
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(e) =760 ps (f) =960 ps (g) =2 100 ps (h) =3 700 ps
K8 BliE 1 s R AR
Fig. 8 High-speed photographic results of specimen 1
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Fig. 9 High-speed photographic results of specimen 2
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Displacement/mm Displacement/mm Displacement/mm
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0 0 0
(a) =100 ps (b) =200 ps (c) =500 ps
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Fig. 10 DIC analysis results of specimen 1
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Fig. 11 Measurement points locations of specimen 1 Fig. 12 Displacement-time curves of points 4, and 4,

P13 il 2 B9 DIC 23 Bréli 2R o 78 =100 ps IF, EF3E SR B ES , M FL A R IR K 25 QR SR8,
BRI, 48— 2L R . 7E =200 ps B, A AR SR TRTRE ) 480 2 9 R KR 2%, S
T DB AGR Y, S ECHRA BE  R R (A 13 FATHE TR ), Bei, B E RS B
AT 75 o X AFRT R, o T poE e B R, AR IR RO X 3R 7 1) s 3 32 B, 75 [
— KLk b, BE S i 2 B0 I ELHUEE R . FE =2500 s B, 7E AR R EE 44 0 R AR 1 2 ) 4
T, BRSO IR TR, T RMIESL OB T o il T B, Jo ik M B A A A 1 TR

Displacement/mm Displacement/mm Displacement/mm
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0 - 0
(a) =100 ps (b) =200 ps (c) =2 500 ps
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Fig. 13 DIC analysis results of specimen 2
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ig. 14 Measurement points’ locations of specimen 2
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Fig. 15 Displacement-time curves of points B, and B, Fig. 16 Displacement-time curves of points C; and C,
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Damage Process of Double Base Propellant Grooved Blasting on Granite Slab

WANG Duoliang', LI Hongwei', LIANG Hao', LI Shiying®, WU Yanmeng', ZHAO Jing’,
LI Chunzhi®, XIAO Zhongliang®

(1. School of Chemical and Blasting Engineering, Anhui University of Science and Technology,
Huainan 232001, Anhui, China;
2. School of Chemistry and Chemical Engineering, Nanjing University of Science and Technology,
Nanjing 210094, Jiangsu, China;
3. Luzhou North Chemical Industries Co., Ltd., Luzhou 646003, Sichuan, China)

Abstract: Aiming at the current groove blasting problems of additional damage, the feasibility of double
base propellant for groove blasting was explored. Based on the propellant gas release behavior, the pressure
change of the double base propellant in the closed hole was calculated. Combined with high-speed
photography and digital image correlation (DIC) method, two groups of experiments were carried out with
propellant loading density of 0.84 and 0.96 g/cm’ to investigate the dynmic destruction process of granite
slabs under the action of propellant. The results show that the granite slabs in the two groups of experiments
were cracked along the groove direction at 100 ps after ignition, and the cracks penetrated through the slabs
at 200 ps; the specimen with a charge density of 0.96 g/cm® had a larger separation speed between the upper
and lower slabs after fracture, and the upper and lower slabs were cracked by the friction of the blocking
rubber and the inertia of the specimen, and the cracks were in the vertical direction at 2 500 us. The grooves
around the blast hole provide space for the effect of the propellant gas, and the grooves can effectively guide
the direction of crack propagation, no crushing zone formed around the hole wall. The quasi-static pressure
generated by the combustion of double-base propellant is the main driving force for crack initiation and
propagation. The experimental results have some implications for the use of double base propellant in
controlled rock blasting projects.

Keywords: grooved blasting; rock fracture; double base propellant; dynamic destructive process; digital

image correlation
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