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Fig. 1 The chart of the program for one-dimensional flow through unsaturated soils
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Table 1 Water content (8) in different depth (x) in lateral seepage experiment
(cfn) 5 10 15 20 25 30 35 39 41
(cm’?cm’) 0.453 0.455 0.451 0.445 0.440 0.427 0.427 0.416 0.398
(Cfn ) 43 45 47 48 49 50 51 55 60
(cm’/ecm’) 0.393 0.381 0.360 0.341 0.270 0.112 0.063 0.050 0.050
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Table 2 The relationship between diffusivity (D) and water content (8)
(em’/cm®) 0.10 0.20 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44
(cm’l/)min) 0.012 | 0.054 | 0.133 | 0.215 | 0.537 | 0.982 1.562 | 2.652 | 5.938 | 16.289
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Fig. 2 Verification of the results of numerical computation
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Fig. 3 Curves of distribution of water content for lateral seepage
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Fig. 4 The relationship between wetting front (x¢) and time () for lateral seepage
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Fig. 7 The curve of distribution of water content for vertical downward flow
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Table 3 The relationship between 7, 7, 75 and water content (8) in the
process of vertical infiltration

0(cm®fcm?) n(cm/min'/?) 7:(cm/min) m(cm/min’/?)

0.445 0 0 0

0.40 1.24 0.0204 : 0.00043
0.38 1.43 0.0174 0.00049
0.36 1.54 0.0163 0.00043
0.34 1.60 0.0163 0.00043
0.30 1.65 0.0163 0.00043
0.25 1.67 0.0163 0.00043
0.20 1.69 0.0163 U.00043
0.15 1.71 0.0163 (1.00043
0.10 1.72 0.0163 0.00043
0.028 1.73 0.0163 0.00043
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Fig. 8 The relationship between the rate of vertical downward infiltration (f) and time (1)
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NUMERICAL METHOD OF ONE-DIMENSIONAL FLOW
THROUGH UNSATURATED SOILS

Lei Zhi-dong and Yang Shi-xiu
(Qinghua University)

Summary

The present paper deals with a matrix equation for one-dimensional flow through
unsaturated soil derived from the finite element method and a BASIC program
which has been applied to solve the problem of lateral seepage in soil in a DJ-130
computer. Better agreement is observed between the results obtained from the equa-
tion and the data from experiment as well as Philip’s analytical and quasi-analytical
solution, and the program is proved applicable. With the aid of this program, the rate
of lateral seepage, the relationship between wetting front and time, the vertical infil-
tration upward from ground-water table and that downward from wetted soil surface
are computed and discussed preliminarily.



