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STUDY ON MECHANISM OF CONFINED INFILTRATION (2)

By Yasuo IsumarA and Eiichi SHIMOJIMA

Synopsis

The air existing initially in the void of soil is not free to escape, because it is needed to be
displaced by the water falling as rains on the land surface. In order to disclose such mechanism
of air-water exchange during ponded infiltration, the theoretical consideration was carried out.
From the experiments of ponded infiltration into the column of dry sand, it was found that the
moisture profile is formed by quasi-saturated and unsaturated zone, and, in the homogeneous
field, the former developes in the neighbourhood of the surface of sand and the latter follows
the former downwards.

In order to clarify the mechanism of air-water exchange through the quasi-saturated zone,
the ordinary differential equations were solved. These equations are obtained by combining
the quasi-analytical solutions reduced already for the unsaturated zone with such assumed relations
for the quasi-saturated zone that the movement of water obeys the law of Darcy’s type and, for
the movement of air, the relation is given by the linear combination of the length of the quasi-
saturated zone and the pore-air pressure at the lower end of such the zone. After comparing
the calculated results with the observed ones, it was found that both show a good agreement.
Therefore, it was concluded that the above two relations assumed for the quasi-saturated zone

- are meaningful and available.
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Fig. 1 Distribution of particle size. Fig. 2 Example of moisture profile during
ponded infiltration.
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Fig. 4 Pore-air pressure, corresponding to Fig. 3.
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