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The fragmentation distribution caused by liquid CO, transient of

rapid acquisition and characterization
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Abstract: The cracking technology by liquid CO, transient has been increasingly applied to rock excavation. The
rapid acquisition and systematic characterization of the fragmentation distribution have important application value
for rapidly evaluating the effect of liquid CO, transient cracking under field conditions. In order to solve the
problems of incomplete information acquisition, complicated operation, and large workload, a new method is
proposed in this paper that combines the UAV camera technology and the MIPS image processing technology to
comprehensively and quickly obtain the broken rock feature information (area, perimeter, maximum chord length,
etc. ) and apply it to liquid CO, transients. On this basis, through the comprehensive analysis of the inhomogeneity
and curvature characteristics of the block information, the fractal theory was used to describe the distribution of
liquid CO, transient fragmentation, and the fractal dimension D was applied to quantitatively characterize the
fragmentation distribution of the broken rock. The field experiment results show that the “UAV camera + MIPS
image processing” technology could extract the rock block information quickly, accurately, and completely.
Moreover, the fractal dimension could better characterize the distribution of split block. The larger the fractal
dimension was, the higher the proportion of small pieces was, and otherwise the lower it was. This study provides a
new important technical support for timely analysis and rapid adjustment of borehole scheme and corresponding
technical parameters.
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Fig. 1  Structure of CO, blasting device
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Tab.1 Parameters of CO, blasting device

HARIME B AR SOALAR T Ak R PSS FL A B .
WA CO, et
/mm /mm /kg /mm /R
95 7 95 1 300 44 120 OEZ 2.5
108 #1 108 2 000 100 140 52k} 7.0
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Tab.2  Pore network parameters of CO, blasting device

BLER ERILRE FLNBEE SR L FLEBECEYE) FLHEECESE) WEmeE S METTEIES
i H EhfLEL
/mm /m /AR /m /m /m (FH{E) /m
95 i, 120 4 2 1 0 0 5 0.3
95 Z1L 120 4 2 13 1.5 1.5 5 0.3
108 Hifl, 140 4 1 1 0 0 5 0.3
108 ZA1L 140 4 1 13 1.5 1.5 5 0.3
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Fig.2 Planning flowchart of the aerial line
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Fig.3 Schematic diagram of the aerial photography
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Fig.4 Basic process of image processing
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Fig.5 Original image and processed image
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Fig. 6 Results of methods comparison
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Fig. 7  Total volume of fragmentation caused by liquid CO,
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Fig. 8  Composition of fragmentation caused by liquid CO,
transient
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Fig.9 Grain size grading curve of the cracked block
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Tab.3 Block grading characteristics of fragmentation caused by liquid CO, transient

WH dyg dy ds deo C, =dg/dyy C = d%O/(dJO X dgy )
95 HAL 10.98 23.24 46.96 53.31 4.855 0.923
95 4L 78.91 153.28 208.27 214.43 2.717 1.389
108 BLfL 17.10 30.73 44.47 60.13 3.516 0.918
108 Z1L 63.39 140.05 159.16 166.51 2.626 1.858
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Fig. 10  Fractal theory diagram
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Tab.4 Cumulative percentage under the massive rock sieve and fractal results of liquid CO, transient
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PRBBET O b FHIC R
<5 <10 <20 <30 <50 <70 <90 <130 <150 <190 <230 D
95 HflL 0.71 7.19 21.92 42.45 42.45 99.99 2.030 0.970 0.982
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108 Fpf.  0.08 1.36 11.39 26.89 59.26 100.00 2.817 0.183 0.988
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Fig. 11  Fractal results of liquid CO, transient
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