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ABSTRACT

This research is to mix coarse material (using Ecological Environmental Protection
Brick material) with fine material (using quartz sand) in different ratio to analyze the
hysteresis influenced by mixed porous material. A numerical model will be used to
understand the change of infiltration curve under different mixed conditions.

This research combines basic property experiments of the test porous material, the
hysteresis sand box test, and hysteresis numerical model. Basic property experiments of
the test porous material include measuring specific gravity, saturated hydraulic
conductivity, residual water content and sieve analysis. Hysteresis sand box test used a
designed sand box with TDR and tensionmeter measuring water content and tension in
the mixed porous material relatively, to characterize the water retention curve and to find
the related parameter. We adopted a hysteresis FDM model developed by Wang (2002) to
simulate the infiltration of water in different mixed porous material.

Result shows the hydraulic conductivity and water retention curve of different mixed
porous material can be obtained by our sand box test. The higher ratio of the fine material
in the mixed porous material, the hysteresis would be more obvious. The hysteresis model
developed by Wang (2002) can also describe the water movement in the mixed porous
material. The results show higher porosity (or higher saturated hydraulic conductivity)
does not necessarily result in higher infiltration velocity under unsaturated condition. The

unsaturated infiltration velocity depends on the unsaturated hydraulic conductivity

calculated from the water content.

Keywords: Sand box test, Hysteresis, Infiltration.
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