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Theoretical equation to predict permeability coefficient for unsaturated sandy soils
and its application in the quality analysis.of pavement drainage base layer
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Abstract: A better understanding of the moisture flow in the pavement drainage base layer can be achieved by the permeability
coefficient for unsaturated soils, which farm this.kind of layer. In response, an equation to predict unsaturated permeability
coefficient was proposed based on,the’Hagen-Roiseuille equation and Darcy law for sandy soils. The similarity relation between
pore size distribution and soil water<tetention curve was used to derive an integration equation based on the capillary theory.
The proposed equation was then validated against both water retention and saturated-unsaturated permeability data for six sandy
soils from the hydraulic_property database (UNSODA), illustrating that the proposed equation is superior to other published
equations for predicting thevrelative permeability coefficients during drying in the matric suction range lower than 1000 kPa.
Finally, the application ofsthe proposed equation was presented based on the evaluation of the time-to-drain on the quality
analysis of the pavement drainage base layer. The research results can provide theoretical support for the design of pavement
subsurface drainage system.
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Fig. 1 Water laminar flow in a single cylindrical capillary tube
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Fig. 2 Conceptual link between pore size cumulative function and
soil water retention curve (data from literature[14])
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Table 2 Fitting parameters of soil water retention curve for six

sandy soils
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4000 394 517 051 091 026 174 313 1019
4142 555 447 082 105 021 217 390 13.02
4132 892 980 059 196 010 267 7.48 1572
4151 727 091 127 7810, 027 139 6.24 47.23
4050 5.08 489 041 /3583424 126 459 1543
4010 6.24 299 0.68 9942 ~0.23 143 522 1853

RS +4 O\ Pa(glem®) k, (cm/d)
4000 Lille > 0.38 1.46 99.6
4142 Retie b 0:35 1.63 153.1
4132 Poppel i 0.33 171 79.8
4151 Postel &b 0.36 1.62 143.7
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Fig. 6 Prediction of the proposed equation to relative permeability
coefficient versus matric suction during drying-wetting for sandy
specimen No. 4890
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