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Abstract

This study established a three-dimensional dual-disc cutter rock-breaking model using PFC3D dis-
crete element software, validated the model’s accuracy based on laboratory test results, and inves-
tigated the rock-breaking efficiency of granite formations under different confining pressures, cut-
ter spacing, penetration depths, and temperature conditions. The results indicate that under the
same temperature conditions, confining pressure and cutter spacing have a suppressive effect on
rock-breaking efficiency; as penetration depth increases, the contact between the cutter and the
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rock becomes more sufficient, and with the rise in rock layer temperature, the rock-breaking effi-
ciency gradually increases.
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Figure 1. Disc cutter model
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Figure 2. 3D model of rock breaking by disc cutter
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Table 1. Micro-parameter calibration results
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Table 2. Calibration results for macroscopic mechanical parameters
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Figure 3. Particle fracture and crack patterns in rock breaking by disc cutter
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Table 3. Comparison of PFC3D simulation results with results by Cho et al.
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Figure 4. Results under different confining pressures and temperature conditions
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Figure 5. Results under different cutter spacing and temperature conditions
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Figure 6. Results under different penetration depths and temperature conditions
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