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Study on random properties of hydraulic factors in stochastic model
of unsaturated flows

LI Shao-long, YANG Jin-zhong, CAI Shu-ying
(National Key Laboratory of Water Resources and Hydropower Engineering Sciences, Wuhan University, Wuhan 430072, China)

Abstract: In order to analyze the random properties of hydraulic factors of unsaturated seepage, hydraulic properties of soils
were treated as random space functions, and stochastic numerical simulation for two-dimensional unsaturated seepage has been
conducted by the combination of Karhunen-Loeve expansion and perturbation method. It was shown that the variabilities of
water head and water content increased with the dryness of soils. The smaller the unsaturated parameter m in the Gardner-Russo
model. the larger the variability of water content. The variabilities of water head. water content and Darcian flux were sensitive
to the coarseness of soil texture. Anisotropy of soil properties decreased the variability of the vertical Darcian flux. Researches
on stochastic theory of unsaturated seepage should be strengthened.
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Fig. 1 Coefficients of variation of water head, water content and
flux with different values of m
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Fig. 2 Coefficients of variation of water head, water content and

flux as function of &
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Fig. 3 Effect of anisotropy on random properties of water head,

water content and flux
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