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A combination method of experimental and numerical estimations for predicting the relative hydraulic

conductivity of unsaturated soil
ZHAO Xiao-long', QIU Xiuw mei', BIAN Harr bing'?, QIU Qing tai'
(1. College of Water Conservancy and Civil Engineering, Shandong A gricultural University, Taian 271018, China;
2. LEM3 CNRS 7239, Universit de Lorraine, 57045 Metz, France)

Abstract: The relative hydraulic conductivity of unsaturated soil is sensitive to the change of saturation, so it is hard to determine

the relative hydraulic conductivity through experiments. Based on the generalized Darcy s Law and van Genuchten s model, a

simplified numerical model for predicting the relative hydraulic conductivity of unsaturated soil was derived. T hrough the simple

evaporation experiment and numerical analysis, the relative hydraulic conductivity with function of water saturation was obr

tained. T he numerical results were compared with the observed experimental data, w hich suggested that this method has certain

reliability and it has certain innovation in the aspects of the finite element back analysis of model parameters. H ow ever, the prac

tical accuracy of the new method needs further verification through experimental comparison.

Key words: unsaturated soil; saturation; evaporation experiment; numerical analysis; relative hydraulic conductivity
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Fig. 1 Evaporation apparatus
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Fig.2 Soil sample in the cutting ring
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Fig.3 Flow chart of the method
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Fig.4 The suction distribution of inner soil at three times
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Fig.5 The water saturation distribution of inner soil at three times
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Fig.6 The fitting curve of the experimental data points
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Fig.7 The variation curves of relative hydraulic conductivity and
water saturation of soils
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