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Studies on Lateral Percolation by Sand-Model

Yasuji Nomura, Shiomi Suikasso and Mitsuhiro Inouk

In this study, a few experiments on the steady state flow in the saturated
soil layer which has ponded water on the soil surface were performed as
a subject to investigate lateral percolation in tablelands and paddy fields.

The discharge and the piezometric head were measured with a sand-model
in order to understand the boundary conditions exactly as in the physical
phenomena. The distribution of the percolation rate on the soil surface
and the piezometric head distribution in the interface were investigated under
the various conditions of water levels and permeability of layered soil.
A numerical solution by means of the finite element method and the relaxation
method, analytical solution by D.Kirkham and the experimental values were
compared in the homogeneous isotropic soil layer, respectively. Furthermore,
the characteristics of percolation on the layered soil with a permeable layer
in the bottom of the ditch were considered.

The results obtained were as follows:

1) The piezometric head distribution in the interface of the saturated
soil layer changes very complicatedly under hydraulic and soil physical
conditions. The distribution can be expressed by the equation (5) except
the neighborhood of both ends of the interface. However, it is difficult
to determine a certain relationship between the coefficients in the equation
(5) and the various conditions of the experiment.

2) When the setting of boundary conditions is simple, numerical methods
are satisfactory as one of the analyses of the lateral percolation on layered
soil. Especially, the finite element method is suitable for percolation

analysis in case of the complex boundary conditions.
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