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Direct measurement method and prediction formula for permeability
coefficient of unsaturated soils
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(1. Department of Engineering Mechanics, Dalian University of Technology, Dalian 116085, China; 2. State Key Laboratory of Structural

Analysis of Industrial Equipment, Dalian 116085, China)

Abstract: Various measurement methods and prediction models for the permeability coefficient of unsaturated soils are
summarized. A method for measuring the permeability coefficient and a prediction model are proposed. This measurement
method, based on the multistep outflow method, can measure the soil-water characteristic curve and the water content of the
soil samples in real time. In this method, the increment of gas pressure potential is divided into two parts: one part overcomes
the osmotic resistance and drives pore water, the other balances the surface tension of hydrostatic equilibrium conditions and
converts it into matrix potential, then, the permeability coefficient can be obtained by the Darcy's law. On the other hand, the
predicted model is derived based on the equilibrium equation of the water phase. Only one parameter is required, and this
parameter can be more easily obtained by using the permeability tests on saturated soils with different porosity values. A
number of test results in the literatures are employed to validate the proposed measurement method and predicted model, and
they indicates good agreement with the experimental data.
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Fig. 1 Diagram of experimental setup
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Fig. 2 Diagram of measurement method
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Fig. 3 Permeability coefficient-effective saturation curves and

matric suction-effective saturation curves
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Table 1 Experimental data of saturated permeability at different

porosity values and curve-fitting parameters for test soils

+% n  kJ(mm-h") U B R?
0395  3.43 0.455
0423 493 0.363
%Z%E%gi; 0449 635 0318 4507  0.902
0463 1097  0.19
0493  13.62  0.178
0449 8.0l 0252
0471 1227 0.181
Cﬁgli‘gft"a 0485 1566 0150  6.180  0.998
0527 3120  0.089
0559 4805  0.065
0417 177211 0.00098
0435 2017.37  0.00093
AR 0444  2210.06 0.00089 2293  0.910
0452 2423.62  0.00084
0460 2722.03  0.00077
0401 0392 410
FERUR 0.470 1.500 1.47 7.351  0.993
0.530  5.400 5.20
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Fig. 4 Comparison between predicted and measured permeability

coefficients
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