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Abstract

In non-blasting rock excavation, it sometimes needs to accurately control the extension direction
of fracture surface in order to achieve expected excavation effect. The laboratory test shows that
pre-cutting slot can perfectly control the extension direction of fracture surface, which is one of
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the effective means to obtain the expected excavation effect. The deep mechanism of how the pre-
cutting slot affects directional extension of rock fracture surface is simulated with MIDAS GTS NX
software. The simulation results show that the pre-cutting slot can conduce to obvious tensile
stress concentration which causes tension fracture surface at the end of the slot. In addition, the
direction of the tensile stress is perpendicular to the direction of the slot, so the extension direc-
tion of the fracture surface is parallel to the direction of the slot. In conclusion, the concentrated
tensile stress with special direction conducted by the pre-cutting slot plays a critical role in the
directional extension of the fracture surface.
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Figure 1. Test specimen schematic diagram
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Figure 2. Specimen to be loaded
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Figure 3. Universal testing machine
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Figure 4. Splitter
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Figure 5. Rock breaking effect of non-cutting specimen
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Figure 6. Rock breaking effect of grooving specimens
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Figure 7. Finite element calculation model diagram
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Table 1. The value of physical and mechanical parameters of the model
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Figure 8. Comparison of maximum principal stress after the first loading step
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Figuer 9. The maximum principal stress comparison diagram after the sixth loading step
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Figure 10. The comparison diagram of the change trend of

the maximum principal stress under different loading steps
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Figure 11. The maximum principal stress vector comparison diagram after the first loading step
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Figure 12. The maximum principal stress vector comparison diagram after the sixth loading step
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Figure 13. Comparison diagram of tensile failure zone under different loading steps
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