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Abstract: This study explored the effect of dry-wet cycle on soil water repellency, and revealed
the internal mechanism of water repellency changing with water contents. The water drop penetration
time (WDPT) during 1-3 dry-wet cycle was tested, and the change law of soil water repellency in the
process of drying and wetting was analyzed; the T, curve of specimen under different water contents in
drying process was also measured to establish the internal relationship between pore water distribution
and WDPT. The results showed that the WDPT of soil first increased and then decreased with the
increase of water content; under the same water content, the WDPT during the moisture absorption
process was slightly higher than that during the dehumidification process; the soil water repellency
decreased significantly (more than 65%) after one cycle. The integral area and peak value of T, curve
decreased with the decrease of water content; the maximum value of T, curve decreased significantly

when the water content was less than 17.1%. This study found that dry-wet cycle did not change the
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dependence of soil water repellency on water content; at a certain relative humidity, the evaporation of

water in the pore with pore size larger than rc occurred simultaneously, but the water in the larger pores

finished this evaporation first. The change of "filling gas" was the main reason that caused the

dependence of soil water repellency on moisture content.

Key words: dry-wet cycle; soil water repellency; nuclear magnetic resonance(NMR); "filling gas"
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Fig. 3 Relationship between water repellency and water content
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Table 1 Characteristic parameters of 7> curve with various water content
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