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Abstract
It is well known that the water infiltration rate depends on soil properties such as soil water content, water head, capillary

suction, density, hydraulic conductivity, and porosity. However, most of proposed infiltration models assume that the air phase
is continuous and in equilibrium with the atmosphere or air compression and air entrapment on infiltration was not considered.
This study presents experimental results on unsaturated water infiltration to relate air entrapment and hydraulic conductivity
function based on soil air properties. The objectives of this study were to measure change of soil air pressure ahead of wetting
front under air drain and air confined condition to find the confined air effect on infiltration rate, to reduce the entrapped air
volume related with soil air pressure to increase the soil permeability, and to make a basis of infiltration process model for the
purpose of improvement of infiltration rate in the homogeneous soil column. The results of the work show that soil air pressure

increases according to increasement of the saturated soil depth rather than the wetting front depth during infiltration process.
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ZdA BQF AT A AN £ SFT A|3E ol A x3t 9 Ex3} 54, S BAEEEeTY
£ o]Fel AR FFE v|AA =HER E=FH] ol o 22 EoFo] IFEAE et BEYY & 559 &
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HE golgE vlg o g Aol 224 oulE Rojsl= &
7% 2 (semi—empirical equation)¥} E&] %] —JE]7]- Ho
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5 Stk AP Es Horton“ (1938)¥} Holtan?]
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411932 L A2 54 9 (Klm and Han, 2008),
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AoA WU Ao 7hAe AF7t XA elct
(Philip, 1957). Mo 3t A3 AGAE2] Auto E}Etﬂ

AEEGE] FFE vAle A s, 5, BES 9A
B4, ZAR FUaF, =8 5 949 7PX]7} tHBond
and Collis—George, 1981; Touma et al., 1983; Ward
and Trimble, 2004). EFA<] ZAT AE-S &3l 23
¥7|(entrapped air)9] 7id-& Zimmerman(1936)°] *-
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1978; Fayer and Hillel, 1986; Faybishenko, 1995;
Wang et al., 1998; Sakaguchi et al., 2005).
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Experimental setup for simulating the effect of air entrapment.
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Fig. 2. Comparison of the outflow water from infitrometer and air
inflow into air—flowmeter.
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Fig. 3. Relationships between wetting front depth and air pressure
under the air drain condition(a), the air confined condition(b).
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Fig. 4. Wetling front in Unsaturated flow.
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Table 1. Degree of saturation of soil column for air

drain/confined condition
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