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Unsaturated wetting front model based on the whole process of rainfall infiltration

XU Xu', XI Yue', YAO Wenjuan2

(1. Department of Civil Engineering, Shanghai University, Shanghai 200444, China;
2. School of Mechanics and Engineering Science, Shanghai University, Shanghai 200444, China)

Abstract: The study of rainfall infiltration process is helpful for soil to give full play to its water storage
capacity, so as to alleviate the flood discharge pressure of urban pipeline network. In this paper, the rain-
fall infiltration process is segmented to determine the distribution function of soil water content in each
stage, and a modified unsaturated wetting front model is proposed. In addition, combined with the
Mein—Larson model, the soil unsaturated parameters were introduced to analyze the changes of soil mois-
ture content, infiltration depth and cumulative infiltration with time under different rainfall intensities. The
results show that the water content of the surface soil and infiltration depth change nonlinearly with time
during the infiltration process. For high—intensity rainfall infiltration, when the surface soil is saturated, wa-
ter accumulation begins to occur. The cumulative infiltration of soil ultimately depends on the saturated per-
meability of the soil. Comparing the calculation results of the four soils with the results obtained by the fi-
nite element method, the relative deviations are less than 5%, which verifies the reliability of the model.

Keywords: rainfall infiltration; wetting front model; soil moisture distribution; unsaturated parameters
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