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Abstract

Rock is a natural porous material. Its pore structure will change its physical and mechanical
properties, thus affecting the stability of the overall structure of the rock. Rocks with different
porosity have different mechanical properties. The rocks with the same porosity and different
distribution characteristics of pore size have different mechanical properties. Therefore, this pa-
per focuses on the influence of porosity and pore size distribution on rock mechanical properties
under uniaxial compression. The main contents are as follows: 1) Based on the mercury injection
test results of the granite pore size distribution structure at different temperatures, numerical
value models were established for nine granite samples with porosity of 2%, 5%, and 10%, and
pore size distributions of 2, 2.5 and 3 fractal dimensions. 2) The differences in rock mechanical
properties under different pore size distributions were studied, and the influence laws of the
fractal dimension of porosity and pore size distribution on the stress-strain curve, compression
strength, elastic modulus, crack propagation path and failure mode of the rock were obtained.
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Table 1. System resulting data of standard experiment
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Table 2. The radius of each circular hole when the fractal dimension is 2

2. PEHCR 2 FRERNALER

W (mm?) 42 1 (mm) 4% 2 (mm) 42 3 (mm) 42 4 (mm) 42 5 (mm)
100 0.446 0.631 0.892 1.262 1.785
250 0.705 0.998 1411 1.995 2.822
500 0.998 1411 1.995 2.822 3.990
Table 3. The radius of each circular hole when the fractal dimension is 2.5
< 3. MY 2.5 RERFNFLER
W (mm?) 42 1 (mm) 4% 2 (mm) 4% 3 (mm) 42 4 (mm) 42 5 (mm)
100 0.508 0.670 0.884 1.166 1.539
250 0.802 1.059 1.397 1.844 2.433
500 1.135 1.497 1.976 2.607 3.440
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Figure 1. The 2D model of the pore when the porosity is 2%
and the fractal dimension is 2
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Table 4. The radius of each circular hole when the fractal dimension is 3

4. SRHERCR 3 IEERNILEE

A (mm®) 4% 1 (mm) 242 2 (mm) 242 3 (mm) 242 4 (mm) Je42 5 (mm)
100 0.547 0.690 0.869 1.095 1379
250 0.866 1.090 1374 1731 2.181
500 1.224 1.542 1.943 2.448 3.084
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Figure 2. The 2D model of the pore when the porosity is 2%
and the fractal dimension is 2.5
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Figure 3. The 2D model of the pore when the porosity is 2%
and the fractal dimension is 3
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Figure 4. The 2D model of the pore when the porosity is 5%
and the fractal dimension is 2
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Figure 5. The 2D model of the pore when the porosity is 5%
and the fractal dimension is 2.5
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Figure 6. The 2D model of the pore when the porosity is 5%
and the fractal dimension is 3
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Figure 7. The 2D model of the pore when the porosity is
10% and the fractal dimension is 2
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Figure 8. The 2D model of the pore when the poros-
ity is 10% and the fractal dimension is 2.5
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Figure 9. The 2D model of the pore when the poros-
ity is 10% and the fractal dimension is 3
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Figure 10. Stress-strain diagram when fractal dimension D =2
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Figure 11. Stress-strain diagram when fractal dimension D = 2.5
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Figure 12. Stress-strain diagram when fractal dimension D =3
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Figure 13. Stress-strain diagram when porosity = 2%
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Figure 14. Stress-strain diagram when porosity = 5%
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Figure 15. Stress-strain diagram when porosity = 10%
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Figure 16. The relationship between porosity and compressive strength
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Figure 17. The relationship between fractal dimension and compressive
strength
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Figure 18. The relationship between porosity and elastic modulus
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Figure 19. The relationship between fractal dimension and elastic modulus
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