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Abstract: In order to improve the prediction model of the permeability coefficient of saturated soil based on nuclear magnetic
resonance (NMR) , and to increase the accuracy of NMR in predicting the permeability coefficient of saturated soil. Based on NMR
relaxation time 7, spectrum curve and capillary theory, a new prediction model of the permeability coefficient for saturated soil was
established by considering the influence of capillary tortuosity on the permeability coefficient. To validate this model, consolidation
permeability tests and NMR tests were conducted on silty clay samples from the Jinan Metro Peijiaying Station. The changes in
porosity and permeability coefficients during consolidation were analyzed, and the permeability coefficients and T, spectra for various
porosity states were measured. The new model was used to predict the saturated permeability coefficients for different T, spectra of
the samples, and these predictions were compared with results from four existing NMR permeability models. The results indicated
that the samples primarily consisted of small and medium pores, with the reduction in total porosity during consolidation mainly due
to the compression of medium pores. The permeability coefficient decreased with a decrease in porosity, exhibiting a power function

relationship. Introducing average tortuosity in the NMR 7, spectra and capillary model significantly improved the accuracy of
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predicting the permeability coefficient of saturated soils. Compared to existing models, the root mean square error between the

predicted and measured values of the new model was reduced by 43.1% to 67.0%.

Keywords: NMR; saturation permeability coefficient; capillary theory; mean tortuosity; 7, spectral curve
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Table 1 Indicators of basic physical properties of soils
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