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ABSTRACT

In order to prevent air bubbles moving into the soil, porous plate becomes a must to me-
asure unsaturated soil water movement under the negative pressure condition. Thus, a stand-
ard instrument, such as using the pressure cell to measure unsaturated and tensiometer always
contains a porous plate to maintain water passing through soil column. The Soil Analysis
Handbook always specify the standard size of porous plate, procedures of measurement, and
equations to calculate experimental result.

The purpose of this paper is to point out the traditional equations, such as Gardner, Bru-
ce and Klute, have neglected the resistance of the porous plate and treated it as zero. Which is
not true in the measurement.

Therefore, equations were derived and experiments were conducted to prove that resi-
stance of prous plate existed in the unstaturated flow.

Two types of soil were used in this study. One was loamy sand of Tai-Tou,another was
silty loamy clay of Yung-An. Constand falling head method was found the resistance of the
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porous plate reduced 1994 of the hydraulic conductirity during-200cm pressure, but only contribu-
ted 396 of reducion at-300cm pressure for loamy sand soil. It also contributed 2094 of reducion
during-30cm pressure, but only 2.5%% at —200cm pressure. Therefore, resistance effect of porous
plate is dependent on type of soil and the degree of negative pressure. It become more significant
in coarse material and connot be neglected under low negative pressure condition.
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K(cm/sec) 7.80X10~° 6.85X10™% 4.07X10=° 2.80X10-° 2.27X10=%  8.70X10~7 4.22X10-7 6.08X10-7
Km(cm/sec) 6.42X10-% 5.71X10~% 1.85X10-° 2.58X10-¢ 2.13X10-° 8.49X10-" 4.17X10-7 5.98X10-7
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