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Study on the fractal properties of soil pore structure using NMR technology
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[ Abstract] Soil pore structure characteristics constitute a crucial factor governing soil permeability. Using silty
clay as the research object, centrifugal-NMR tests and triaxial consolidation-NMR tests were performed to investigate
the fractal characteristics of soil pore structure within the framework of fractal theory. The results demonstrate that
consolidation pressure exerts a significant influence on the macropore content of soil samples, whereas its effect on the
content of mesopores and micropores is negligible. The impact of consolidation pressure on soil pore structure is primarily
dominated by the modification of macropores. The pore structure of soil samples presents dual fractal characteristics.
Under various consolidation pressures, the fractal dimensions of macropores and total pores in soil samples all lie within
the interval [2, 3], satisfying fractal behavior and exhibiting a strong negative linear correlation with void ratio. This
provides a novel method for predicting the fractal characteristics of macropore and total pore structures in soils based on
void ratio.
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