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Numerical analysis of seepage processes in unsaturated porous
media under nearly saturated conditions

CHEN Pan, WEI Chang-fu, WANG Ji-li, YI Pan-pan, CAO Hua-feng
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: In analyzing the seepage processes in unsaturated porous media, numerical instability may occur due to the difference
between the adopted physical and numerical models under nearly saturated conditions. To resolve the issue and improve the
numerical results, three methods are proposed and then implemented into the finite element code U-DYSAC2. Numerical simulations
are compared with the experimental data available in the literature, showing that the problems related to numerical stability,
convergence and accuracy can be induced by the high nonlinearity of soil water characteristics and hydraulic conductivity functions
under nearly saturated conditions; and significant numerical discrepancies can appear in predicting the water content and matric
suction of the porous media. Among the three proposed methods, modified Van Genuchten model (MVGM) method yields the best
results in calculating the moisture content; while the Line method achieves best prediction for matric suction. Consequently, in
analyzing the seepage processes in unsaturated porous media, it is crucial to introduce a proper analysis procedure such that reliable
numerical results can be achieved.
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Fig.2 Schematics of sand column flow test and
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Table 1 Material parameters for model

TR KM ORI AFRsE R MRS R R SIS R RE AR R skER
pS/glem®y  pV/(gem®)  pN/(g/em’) K"Y/kPa Ky /m’® u; /(Pa~s) u; /(Pas) n S /%
2.65 1.0 1.2 2.2x10° 7.37x10 12 1x10° 1.8x10° 0.340 11.76

®2 BEKKNISH
Table 2 Hydraulic parameters of model
TRERE 6, 6 n  a/kPa' s /kPa O, l
PB 0.340 0.040 7.927 0265 1.962
Line  0.340 0.040 7.927 0.265 1.962
MVGM 0340 0.040 7.846 0265 1.962 0.3415
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