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Abstract

The pore structure of gravelly soil has a great influence on the permeability and stability of soil
mass, and the microstructural characteristics of gravelly soil directly affect its macroscopic prop-
erties, which provides a reference for preventing and controlling the seepage erosion damage of
piping and flowing soil in gravelly soil. For the gravelly soil samples after the acquisition of a CT
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scan image, image pre-processing is based on the image reconstruction of a three-dimensional
digital core. The microstructure characteristics of gravelly soil are analyzed by porosity, pore con-
nectivity, pore size and particle size. A two-dimensional image of gravelly soil with well-developed
pores was reconstructed by simulated annealing, and the two-point correlation function and li-
near path function were taken as constraint functions. The digital core is reconstructed success-
fully, which is similar to the pore structure of real soil. Simulated annealing (SA) is an economical
and efficient modeling method, which requires less modeling data. By using the two-point correla-
tion function and linear path function to evaluate the reconstructed image, the pore structure of
gravel soil reconstructed by simulated annealing algorithm is similar to that of real soil, and the
reconstructed gravel soil digital core has a better effect.
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Figure 1. Reconstruct a three-dimensional image
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Figure 2. Distribution of pores
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Figure 3. Porosity layer by layer
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Figure 4. Connected pore distribution diagram
B 4. EBFLBRSHE

Figure 5. Distribution of isolated pores
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Figure 6. Effective layer by layer porosity distribution
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Figure 7. Schematic diagram of pore segmentation
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Figure 8. Aperture size distribution
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Figure 9. Pore volume distribution diagram
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Figure 10. Pore surface area distribution diagram
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Figure 11. Particle segmentation schematic diagram
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Figure 12. Particle size distribution diagram
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Figure 13. Particle volume distribution diagram
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Figure 14. Surface area distribution of particles
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Figure 15. Primitive soil samples
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Figure 16. Two-point correlation function
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Figure 17. Line-path function
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Figure 18. Reconstruct the soil structure
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Figure 19. Reconstruction of digital core and original soil function contrast map (a) Two-point correlation function (b)
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