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Abstract; A new technology of loosen blasting assisted by high-pressure water jet spiral-notch
was put forward based on its unique advantages of water jet cutting, and the geometric model for
water jet notched boreholes was established based on experiments. Furthermore, by employing
fracture mechanics and Westergaard stress function method, the functions of complex variables
was confirmed, and the stress field acted upon the spirally water jet notching borehole by quasi-
static explosion gas was derived. The stress intensity factor of spiral-notch boreholes with high-
pressure water jet was determined, and the loosening effect of loosen blasting assisted by high-
pressure water jet spiral-notch was also analyzed. Finally, ANSYS/LS-DYNA was applied to
verify the theoretical model, and the results of the numerical simulation are almost comparable to
the model.
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Fig. 1 Blasthole schematic diagram
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Fig. 2 Charge schematic diagram
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Fig. 3 Experiment system of water jet slotting
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Fig. 4 Model of coal and rock mass
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Fig. 7 Morphology of slot by water jet slotting
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Fig. 8 Two-dimensional model of blasting
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Fig. 9 Numerical simulation model
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Fig. 10 Numerical simulation results
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