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[ABSTRACT] In order to study the damage and fracture range of tunnel surrounding rock under water-uncoupled blas-
ting load, based on elastic wave theory, Mohr-Coulomb strength theory, and fracture mechanics principles, a calculation
method for the damage range of the surrounding rock in the crushed zone, fracture zone I, and fracture zone II was pro-
posed, considering the influence of circumferential stress. Simulations were conducted using LS-DYNA software to verify
the reliability of the calculation formula for the damage range of single hole surrounding rock under water-uncoupled blasting
load. Combining fractal dimension theory, the damage law of single-hole blasting in sandstone under water medium condi-
tions was explored under different uncoupling coefficients. The results indicate that the radius of the crushed zone is 373
mm, located within the range of 300400 mm in the simulation results. The radius of fracture zone I is 490 mm, located
within the range of 470-500 mm in the simulation results. The radius of fracture zone II is 1 597 mm, slightly larger than
the simulation results. Compared with existing calculation methods, this method has higher accuracy and error control with-

in 10% . As the uncoupling coefficient increases, the damage range of the the surrounding rock under the water-uncoupled
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charge conditions will gradually decrease by 15% to 90% ,which can effectively protect the rock wall. The increase of the

water medium surface will increase the peak pressure of the shock wave acting on the hole wall, enhance the energy of the

explosive acting on the surrounding rock, and increase the degree of rock fragmentation, resulting in more primary and

secondary cracks, with growth rates of 0.03% , 0.10% , 12.68% , and 44.00% , respectively.

[KEYWORDS] water-uncoupled blasting; uncoupling coefficient; fractal dimension; cracks in the surrounding rock
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Fig.1 Schematic diagram of water-uncoupled blasting
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Fig.2 Stress on the rock unit around the blast hole
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Fig.3 Schematic diagram of damage zoning of the
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surrounding rock in water-uncoupled blasting
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Fig.6 Blasting load curves under different water

uncoupling coefficients
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Fig.8 Distribution characteristics of rock blasting damage with water-uncoupled charges
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Fig.9 Morphology of cracks in the surrounding rock after blasting under different water uncoupling coefficients
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Fig. 11  Binarized images of cracks in the surrounding rock after blasting
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Fig. 12 Fractal dimension curves of the fracture after water-uncoupled blasting
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