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Effective Method for Analysis of Heterogeneous Porous Media
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Abstract

The existing methods to analyze the heterogeneous porous media based on the similar media
concept are the microscopic Miller similitude(IViS), the macroscopic Miller similitude(MaS) and the
Warrick similitude(WS). The inter-relationship is found such that MiS < MaS C WS(C:subset).
The proposed method is based on the assumption that the scale variables @ = w and the moisture
content is dimensionless by introducing the effective degree of saturation instead of the degree of
saturation into WS. The method, without the loss of generality in view of the inspectional analysis,
can explain the heterogeneity of the media by using the scale variable ¢ only. The media of «
=1(average of @) means the equivalent media corresponding to the heterogeneous media, while the
standard deviation of @ may explain the degree of the heterogeneity of the media under
consideration. The hydraulic conductivity of the media with @>1 is greater than that of the
equivalent media, and the effective moisture content of the media with @>1 is also greater. Based
on these properties of the scale variable @, the ideal vertical one-dimensional heterogeneous porous
media is generated by using the technique of random number generation.

Keywords : heterogeneous porous media, similar media concept, scale variable, equivalent media,
random number generation
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Table 2. Hydraulic Properties of Soils

Soil Type 4. v, P in K, (cm/sec) Authors
Sand 0.180 125 36.0 0.0169 Poulovassilis(1970)
Caribou Silt Loam 0.125 20.0 425.0 0.00017 Topp(1971)

0,
wae ’ wmin :

effective moisture content

respectively
K saturated hydraulic conductivity (cm/sec)

314 FA 19984 8H

air entry value and minimum capillary pressure head measured by negative HO cm,
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