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Fig.2 Effective stress—time curves of measurement point
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Numerical Simulation of Blasting Effect of Continuous and Segmented Charge

Based on SPH-FEM Coupling Method
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Abstract: To investigate the blasting effects of continuous and segmented charges, a two-dimensional
numerical model of single-hole blasting was developed by utilizing ANSYS/LS-DYNA finite element software.
This model employed both the finite element method (FEM) and the smooth particle hydrodynamics-finite
element method (SPH-FEM) coupling technique to simulate the rock mass’ s single-hole blasting process.
Initially, a two-dimensional numerical model was constructed to assess the feasibility and advantages of the
SPH-FEM coupling method. Subsequently, using the SPH-FEM coupling approach, three-dimensional
numerical models for continuous and segmented charges were developed. The models facilitated a comparative
analysis of vibration velocity, pressure fields, effective stress distribution, and damage characteristics of the rock
located 1 meter from the blast hole. The study reveals that within the two-dimensional model, the simulation
outcomes of the two algorithms exhibit a similar trend, with the damage range being largely consistent. Notably,
the SPH-FEM coupling method demonstrates crack propagation with greater clarity, and the simulation results
for the crushing area and it more accurately reproduces the dynamic response process of rock mass blasting. The

final ejection velocity of the sectional charge rock reached 69.6 m/s, representing a 12.3% increase compared to
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the continuous charge. Additionally, the stress peak of the free plane mass point, located 1 meter from the blast
center, increased by 646 MPa. Under identical blasting parameters, the segmented charge structure yields
superior blasting performance and effectiveness.

Key words: rock mass damage; crushing area; effective stress distribution; particle throwing velocity; burst
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