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Capillary Hysteresis Model in Unsaturated Flow
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Abstract

A new model which requires one branch of main curves for the model calibration is developed
based on the assumption that the weighting factor accounting for the pore blockage effect against
air entry, P.8), in Mualem's Model IlI-1 has a linear relation to the dimensionless pore radius
r. The proposed model simulates experimental data more accurately than existing models which
require one branch of main curves for the model calibration. Previous study showed that Model
-1 is the most appropriate model among domain models which require two branches of main
curves for the model calibration. In comparison of the propesed model with Model 1lI-1. both simu-
late hysteresis curves with almost the same accuracy. The proposed model can be applied efficiently

in analyzing the unsaturated flow.
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(b) main drying process
(¢) primary drying process
(d) primary wetting process
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Fig. 2. Hysteresis Loop of Mualem Diagram
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ting, drying process
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Table 1. Soils Used for Calculating weighting factor P.(0)

Soil Type e, e, Yo Y. Woin Author(s)
Sand 0.27 0.09 5.0 125 36.0 Poulovassilis™
Dune Sand 0.300 0.095 8.0 228 58.5 Gillham et al®
R&A Sanvdﬂ“ 0.31 0.05 19.6 412 63.0 Curtis & Watson®
#17 Sand 0.29 0.05 20.0 338 56.0 Banerjee & Watson"”
Beach Sand 0.29 0.06 3.6 19.6 50.6 Poulovassilis"”
Rubicon Sandy Loam 0.37 0.16 9.5 68.3 250.0 Topp"?
Rideau Clay Loam 0415 0.285 0.0 24.0 4200 Topp™®
Caribou Silt Loam 0.440 0.315 0.0 20.0 425.0 Topp"™®

©.(or ®,) : volumetric saturated{or residual) moisture content
¥, Vi V. - maximum, minimum capillary pressure head and air entry value measured by negative H,O

cm, respectively
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