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Abstract

In geotechnical engineering, the distribution and morphology of natural fractures have an impor-
tant influence on their fracture properties. In this paper, the rock compressive strength and crack
propagation law in the pressure test pool are studied in detail by using the discrete element par-
ticle flow numerical simulation software (PFC2P). By establishing five rock sample models without
cracks, 0° dip angle cracks, 30° dip angle cracks, 60° dip angle cracks, and 90° dip angle cracks, un-
iaxial compression tests were performed to observe the crack generation and propagation in the
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model. The results show that the compressive strength of the rock sample model without cracks is
greater than that of the rock sample model with cracks. The fracture dip angle will significantly
affect the compressive strength, propagation ability and crack number of the rock sample model.
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Table 1. Particle parameters
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Table 2. Bonding parameters
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Figure 1. Initial model of rock
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Figure 2. Failure results of rock uniaxial compression
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Figure 3. Uniaxial compressive stress-strain curve of rock model
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Figure 4. Uniaxially compressed fractured rock specimen
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Figure 5. Schematic diagram of crack propagation angle
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Figure 6. Schematic diagram of crack initiation and propagation of prefabricated cracks
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Table 3. Data table of numerical simulation
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Figure 7. Relationship curve between different model types and un-
iaxial compression strength
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