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Measurement of the Coefficient of Water Conductivity with a Pressure Transducer
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Summary

The falling-head permeability test with a stand pipe has been used for the determination of the
hydraulic conductivity of soil. This method requires a long time for the measurement in soils with
a low permeability. Therefore, the temperature and evaporation must be controlled throughout
the test.

Remy (1973) measured the hydraulic conductivity with a pressure transducer in a short time.
But he considered only the sensitivity of the pressure transducer and disreqarded the total sensitivi-
ty of the apparatus equipped with a pressure transducer.

A simple apparatus equipped with a presure transducer was designed to measure the hydraulic
conductivity of low-permeable soils, taking account of the total sensitivity of the apparatus includ-
ing the pressure transducer. The results were as follows:

1. In a saturated soil, the sensitivity S: can be expressed by the following equation.

Si=(AVs+AV,)/ AH+S

where, A Vs : Volume change of soil for experiment (erf)
AV, :Volume change of apparatus without the pressure transducer (o)
AH : Change in the difference of total head between the top and bottom part of soil (emH,0)
A Sy : Sensitivity of the pressure transducer (ef emH,0)

2. In an unsaturated soil, the sensitivity S: can be expressed by the following equation.

S: =8,+AV,/ AH

where, AV.: Volume change of air in soil for experiment (caf)

On the assumption that the air in the soil is uniformly distributed and by applying Boyle ’ s law.
S: =85+ {Paln (Ps/ Pz)/ (Pa *Pz)'“ 1} Va/ (Pa _Pz)

Where, P, : Absolute pressure on top of the soil when the measurement is completed (cnH.O)
Py . Absolute pressure at the bottom of the soil during the experiment(cmH.0)
Va: Volume of air in the soil after the end of the experiment (cf)
In the current experiment, S; =S, +5.0 X 107" V..
3. The value of the hydraulic conductivity measured by this method with pressure transducer
was in agreement with the value measured by falling-head permeability test with a stand pipe.

SPCPG Sep. 1988






