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Limitation of Steady State Methods
for Measuring Hydraulic Conductivity of Unsaturated Soils

Hidenori IwaMa, Kazuo OGAWA

Hokkaido National Agricultural Experiment Station

The hydraulic conductivity of unsaturated soils was measured in applying steady state

method with a suction type equipment.

In this equipment, to apply the suction and

hydraulic head gradient at both ends of the soil column, it is necessary to lower the

level of the tank supplying water and the drain point from the position of the soil column.

The measurement with this equipment are more stable than those with pressure type

equipment and the cost is lower.

Limitation in the use of this equipment involve the hydraulic contact and connection

between soil and filter.

The first problem arises when there is poor contact between

soil and filter due to the existence of a small contact area, defective connections and

uneveness.

The second problem arises when the flow rates in the soil column restricted

by the permeability of the filter in the case of highly permeable soils with high moisture

content,

As a result, permeability of filters under unsaturated conditions is lower than

that under saturated conditions, because hydraulic connections between filter and soil are

less satisfactory under unsaturated conditions.

The measurement of the suction profile in the soil column is necessary to identify

these problems and enable to carry out steady state measurement.

Several methods

whereby fine sand, filter paper and other materials promote contact between soil and

filter can be applied to alleviate these shortcomings.
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