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A model for determining the permeability coefficient of saturated and unsaturated soils based

on micro pore channel and its application

TAO Gaoliangl' ., KONG Lingwei2
(1. School of Civil, Architecture and Environmental Engineering, Hubei University of Technology, Wuhan 430068, China;
2. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: To reveal the influence mechanism of deformation on the saturated and unsaturated permeability
and establish the corresponding prediction method from the micro perspective is of great significance for
seepage analysis and hydro—mechanical coupling study of saturated and unsaturated soils. Using the fluid me-
chanics theory, the relation between the permeability coefficient and the equivalent pore—size of micro pore
channel has been established. On this basis, by using the capillary theory, a new model was presented to
determine the permeability coefficient of saturated and unsaturated soils from soil-water characteristic curve
(SWCC), which was testified to be reasonable based on existing experimental data. Combining this model
with prediction method of SWCCs of deformation soils, the saturated and unsaturated permeability coeffi-
cients of Wuhan deformation clay were predicted. The results show that the predictions of the saturated per-
meability coefficients are in good agreement with the experimental results, which decrease in orders of mag-
nitude under compression deformation condition. In double logarithmic coordinate, unsaturated relative perme-
ability coefficients decrease with the increase of matric suction for the suction stage greater than the air en-
try value, which has the approximately same slope for different initial void ratio and present as a “brush”
profile. In condition of the same matric suction, the smaller initial void ratio is, the greater unsaturated rel-
ative permeability coefficient is. In the suction stage smaller than the air entry value, unsaturated permeabil-
ity coefficient is approximately equal to the saturated permeability coefficient. In the suction stage greater
than the air entry value, unsaturated permeability coefficient decrease with the increase of matric suction,
which show the approximately coincident line in the condition of different initial void ratio.

Keywords: deformation clay; saturated and unsaturated permeability coefficient; micro pore channel;

soil-water characteristic curve

(ST 4ME: & R)

— 709 —



