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Summary

Water movement in swelling soils can be analysed by three treatments; one is that of Zaslavsky

(1964) who separated the water flux into two components in a space coordinate system at rest, the

second is that of Philip (1969) who set up the equation of continuity for water movement under the

condition that the soil mass of system is conserved.

The third is that of Yong (1973) and of authors

(1982) who proposed the flow equation of soil particle movement in a space coordinate system at rest.

This report shows the experimental water and solid profiles during the infiltration into the unconfined

and confined unsaturated swelling bentonite and discusses the third treatment refined and revised.

The apparent water diffusivity defined and calculated from water profiles tends to be minimum at

a mid-point of the whole volumetric water content region.

the volumetric solid content decreases.

The solid diffusivity tends to decrease when

The theory developed describes the relation between the apparent water and solid diffusivity and

suggests the relation between the Darcy’s hydraulic conductivity and solid conductivity assuming that

the potential responsible for the movement of soil particles is related to the water potential.

Finally, the mathematical method to solve the diffusion equation of swelling soils is represented in

case that there is an overall change of volume during infiltration into the unconfined soils.
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