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Table1 Damage and failure results of specimens

) ) Radius of crushing zone/mm Number of cracks Average crack
Specimen No.  Crack penetration type - - - - - -
Left side Right side Leftside  Right side length/mm
S-1 Penetrated 9.61 9.35 13 13 16.98
S-2 Penetrated 9.99 9.98 13 11 18.90
S-3 Penetrated 10.21 10.08 8 5 18.55
S-4 Not penetrated 12.72 12.12 13 12 19.32
S-5 Not penetrated 12.83 13.13 11 15 20.50
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Table 2 Damage variables in different areas of the specimen

Damage variables in different regions

Specimen No.
Left part Middle part Right part Leftarea I Rightarea I Leftarea I Rightarea I Area Ill
S-1 0.108 41 0.217 40 0.143 84 0.944 65 0.960 75 0.226 13 0.308 11 0.029 32
S-2 0.15512  0.217 06 0.114 41 0.959 40 0.882 10 0.282 54 0.202 86 0.020 43
S-3 0.15594  0.156 67 0.138 33 0.909 68 0.916 03 0.205 54 0.177 00 0.026 95
S-4 0.18796  0.22113 0.173 87 0.995 47 0.956 00 0.211 06 0.191 31 0.019 31
S-5 0.226 17 0.192 44 0.258 36 0.942 80 0.996 45 0.178 02 0.292 02 0.013 48
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Damage and Fractal Analysis of Double-Hole Blasting

HUO Fei'?, LI Xianglong'?, WANG Jianguo'?, CUI Guangjiu'?,
HOU Meng’, KONG Xiangjie*, SUN Fangyixiong®

(1. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China;
2. Advanced Blasting Technology Engineering Research Center of Yunnan Province Education Department,
Kunming 650093, Yunnan, China,

3. Zhejiang Gaoneng Corporation of Blasting Engineering, Hangzhou 310030, Zhejiang, China;

4. Yunnan Ranyi Chemical Technology Co., Ltd., Qujing 655600, Yunnan, China)

Abstract: To investigate the damage and failure characteristics of the double-hole blasting medium,
theoretical analysis and model experiments are conducted in this study. Based on the analytical solution of
the elastic plane strain problem in the double-hole blasting model, a theoretical model is established to study
the evolution of the dynamic stress field during double-hole blasting. The damage of double-hole blasting
with different blast hole spacing is studied by the model experiment; the damage in different regions around
the blast holes is analyzed by partitioned research and fractal dimension quantification. The study shows that
as the blast hole spacing increases, the super position effect of stress waves decreases, the radius of the
crushing zone and the average length of the main crack gradually increase, the number of cracks decreases
first and then increases. Additioanlly, the increase of blast hole spacing lead to gradual decrease of the
damage along the direction of the blast hole connection, while the damage perpendicular to the direction of
the blast hole connection gradually increases. Small hole spacing is conducive to the penetration of cracks
between holes and promotes cracks expansion along the direction of the blast hole connection. With
increasing blast hole spacing, the damage variable in the left and right regions of the specimen gradually
increases, and reaches a minimum value in the central region when the blast hole spacing is 50 mm. The
damage variables in area [ and area II first decrease and then increase, while the damage variable in area Il
gradually decreases. The damage variable distribution in the polar coordinate system shows that area [
exhibits a uniform damage pattern, and area II gradually transitions from an elliptical to a circular
distribution. Based on the relationship between the fractal dimension of the damage area and the damage
variable, a fractal damage model for double-hole blasting of poly(methyl methacrylate) (PMMA) material is
constructed.

Keywords: double-hole blasting; crack growth; fractal dimension calculation; damage variable; fractal

damage modeling
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