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Determination of soil hydraulic properties
of unsaturated sandy soil using in situ permeability tests
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Abstract

A new field experimental method of determining unsaturated soil hydraulic properties
is proposed. In this method these properties are assumed to be represented by van
Genuchten’s closed-form expressions. Unknown parameters of this model are identified by
Genetic algorithms (GA) incorporating finite element analysis of transient axisymmetric
seepage flow. GA are search algorithms bascd on the mechanics of natural sclection and
natural genetics. They have become a popular global optimization method. A- ponded single-
ring infiltrometer technique, such as the Guelph Pressure Infiltrometer is performed.
Simultaneously the measured change of soil water content with time and cumulative
inflow data are used to identify unsaturated soil hydraulic function parameters. The
advantage of the proposed method is that it allows estimation of the unsaturated soil
hydraulic parameters by quite simple in-situ permeability test data. The utility of our
proposed method is demonstrated by using a numerical model and experimental data for
Tottori dune sand.
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Fig.1 Schematic diagram of the Guelph Pres-
sure Infiltrometer apparatus.
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Fig.2 Schematic diagram of device for measur-
ing soil water content (ThetaProbe).
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Fig.3 Schematic diagram of in situ experiment..
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Fig.4 Evolution of OF(b) in the search process
of the GA for numerical model.
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tion curves for numerical model.
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Fig.6 Estimated and measured unsaturated hy-
draulic conductivity for numerical model.
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Estimated VG model parameters
from GA for dune sand
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Fig.8 Evolution of OF(b) in the search process
of the GA for dune sand.
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Fig.10 Estimated and measured cumulative in-
flow with time for dune sand.
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Fig.11 Estimated and measured soil water reten-
tion curves for dune sand.
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Fig. 12 Estimated and measured unsaturated hy-
draulic conductivity for dune sand.
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bution to cumulative inflow during the in-
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ing the insitu permeability test.
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