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Abstract; To investigate the impact of a radially uncoupled charge structure on energy transfer and blasting
effects of explosives, with the goal of improving energy efficiency and enhancing rock crushing, dinitrodiazophenol was
placed in a standard shale specimen with a diameter of 50 mm and a height of 100 mm. A blasting model experiment
was conducted using four radial uncoupled charge coefficients —1,1.5,2 and 2. 5. The strain waveforms in the axial
direction of the specimen were analyzed using the ultra-dynamic strain testing system and the complementary set em-

pirical mode decomposition method. The strain behavior of different sections of the specimen was studied , along with
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the damage fractal dimension and crack development in these sections. The analysis of the explosive energy propaga-

tion laws,combined with the strain curve,revealed that the tensile strain peak values were generally higher than the

compressive strain peak values. The specimen eventually failed after experiencing significant and repeated tensile and

compressive stresses. Importantly ,when the radial uncoupling coefficient was 1.5 ,the energy utilization of the explo-

sive was significantly improved , along with the prolonged action time of the detonating gas. Additionally, the damage

fractal dimension of the specimen section with an uncoupled charge structure changed from top to bottom in an “n-

type” manner, resulting in the most uniform damage distribution across each section, a fully expanded crack area,and

the best blasting effect.
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Fig. 1 Diagram of the dilling specimen (unit:mm)
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Table 1 Radial uncoupled explosion strain

parameters at measuring point H,

REAEE WILER,  MER, BHKE/
ZHK, mm mm mm
\ 1.0 5.0 5.0 10.0
s L5 5.0 3.3 23.0
B2 Epbna 2.0 5.0 2.5 40.0
Fig. 2 Blasting loading device 2.3 5.0 2.0 62.5
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Fig. 3 Schematic diagram of charge under four radial uncoupling coefficient (unit; mm)
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Fig. 4 Strain-time history curves of four radial uncoupled charge structures
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Table 2 Important measuring point uncoupling

coefficient strain parameter table

5 K%E% PL AR, N AR UEE(E/
FHK, 10* pe 10° pe
1.0 1.9861 0.9716
i 1.5 2.9217 1. 8765
2.0 3. 5857 1.1077
2.5 2.9534 1.7136
1.0 2.2010 0. 9670
H, 1.5 1. 2880 0. 6078
2.0 1. 6657 1.1227
2.5 1.7779 1. 6207
1.0 1.2419 1.1145
", 1.5 1.2211 0. 4606
’ 2.0 1.1888 0. 4968
2.5 0.9199 0. 7638
1.0 0. 8088 0. 6388
i, 1.5 1.1495 1.3409
2.0 1.0266 1.0802
2.5 1.8813 1.9832
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Fig. 5 Schematic diagram of specimen

cutting position ( unit:mm)
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Fig. 6 Schematic diagram of specimen cutting
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Table 3 Dimensional calculation results statistics table
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