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Rainwater Infiltration into Slope Soil Restrained by Capillary Barrier of Soil and Plant
Cover over Soil Surface

Rurika UEHARA! Misa KANDA? and Toshihiro MORI®*

(Received on 26 December, 2008)

Summary

Capillary barrier is a simple soil layer system which is composed of a fine soil layer underlain by a coarse soil layer.
Water infiltrated into soil is halted just above a boundary surface between the fine and coarse soil layers due to a physical
difference in water retention characteristics of both layer soils. When the boundary surface between soil layers tilts, water
retained flows along the boundary surface, and a downward movement of infiltration water into the soil below the boundary
surface is restricted. Waterproof by the capillary barrier with a tilted boundary surface decreases rainwater infiltration into
soil, and keep a soil slope stable because of small deterioration of soil strength due to wetting as well of small increase of soil
mass. This special and attractive feature leads to a possible adoption of the capillary barrier as effective measures for slope
protection of natural soil or embankment. In the study soil moisture contents were measured in sand soil layer underlain
by gravel layer constructed in a natural sand slope. After a trench about 50cm wide was excavated in the natural sand
slope, gravel was compacted into the layer of 10cm thickness in the trench, and then the sand excavated was put back and
compacted into about 20cm thick layer. Inclination of the boundary surface between the soil layers was 20 degrees. The
sand is classified into "Sand" with less-5% fine and coarse fractions, and the gravel is siliceous with typical particle size of 4 to
7mm. Dielectric probes ECH20 were employed to measure volumetric moisture contents at 15, 10, 5 and 1lcm above and lcm
beneath the boundary surface between the soil layers. The volumetric moisture contents in the soil were measured during
four months together with precipitation. The results showed effective waterproof by the capillary barrier of soil.
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