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Fig. 1 Calculation diagram of the soil with sand interlayer
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Table 1 Hydraulic parameters in van Genuchten-Mualem model of different soils

(g/em®) 6, (em’/em’®) 6 (em’/em’) a (1/cm) n ! K (cm/min)
Al ] 1.40 0.050 0.372 0.012 1.680 0.5 0.034
S1 el 1.75 0.010 0.298 0.401 1.522 0.5 2.500
S2 (3] - 0.045 0.430 0.145 2.680 0.5 0.495
S3 3] 1.63 0.009 0.385 0.081 2.676 0.5 1.600
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Fig. 2 Effect of sand layer texture on infiltration characteristics of the soil with sand interlayer
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Table 2  Fitting parameters of cumulative infiltration under different sand layer texture
¢, (min) i, (cm/min) I R
Al Sl 64 0.043 2 6.1475 0.999 9
Al S2 64 0.044 5 6.1415 1.000 0
Al S3 64 0.048 1 6.122 6 0.999 9
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Fig. 3 Effect of initial water content on infiltration characteristics of the soil with sand interlayer
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Table 3  Fitting parameters of cumulative infiltration under different initial water content
0, (em’/cm’) 4, (min) i, (cm/min) 1, (cm) R2
0.132 72 0.043 3 7.049 7 0.999 9
0.148 68 0.043 1 6.605 2 1.000 0
0.165 64 0.043 2 6.1475 0.999 9
0.181 60 0.043 0 5.703 4 0.999 2
0.198 56 0.043 4 5.230 8 1.000 0
5
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4 5 4
2.4
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D=15cm h,=6 cm 4 i 7
. 1 2
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Fig. 4 Effect of sand layer thlckness on infiltration characteristics of the soil with sand interlayer
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Fig. 6 Effect of pressure head on infiltration characteristics of the soil column with sand interlayer
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Table 5 Fitting parameters of cumulative infiltration under different pressure head
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Table 4 Fitting parameters of cumulative infiltration under different sand layer burial depth
ho (cm) t, (min) iy (cm/min) 1) (cm) R?
10 10 0.061 6 2.161 6 1.000 0
20 30 0.048 0 4.0345 1.000 0
30 64 0.043 2 6.1475 0.999 9
40 105 0.040 3 8.274 9 1.000 0
50 155 0.0395 10.523 0 0.999 9
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ho (cm) £, (min) ir (cm/min) I, (cm) R?
2 74 0.038 3 6.1525 1.000 0
4 68 0.040 7 6.139 5 0.999 9
6 64 0.043 2 6.147 5 0.999 9
8 60 0.045 5 6.1329 1.000 0
10 57 0.047 9 6.134 8 0.999 9
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Simulation of Infiltration Characteristics in Soil with Sand
Interlayer Using HYDRUS-1D

FAN Yan-wei'?, HUANG Ning”, MA Xiao-yi’, BI Gui-quan', ZHAO Wen-ju'
(1 College of Energy & Power Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2 Key Laboratory of
Mechanics on Disaster and Environment in Western China, The Ministry of Education of China/ School of Civil Engineering and

Mechanics, Lanzhou University, Lanzhou 730000, China; 3 Key Laboratory of Agricultural Soil and Water Engineering in Arid
and Semiarid Areas, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: Based on the theory for water movement in non-saturated soil, the HYDRUS-1D was applied to simulate the
infiltration characteristics of the soil with sand interlayer. The impacts of various factors on the infiltration of soil with sand
interlayer was analyzed. The results showed that: sand interlayer structure has great effect on soil infiltration characteristics, with
a temporary water-blocking and infiltration-reducing. The process of infiltration reached the steady infiltration stage when the
wetting front passed through the upper interface of sand layer. The steady infiltration rate way affected by the sand layer texture,
sand layer burial depth and pressure head, and not affected by the initial soil water content and sand layer thickness. Soil water
distribution in profile of the soil with sand interlayer way not continuous, the soil of upper layer way basically saturated, and soil
of sand layer way unsaturated. Soil profile moisture way mainly affected by sand layer texture, sand layer burial depth and sand
layer thickness. The results obtained in present study will provide theoretical basis for agricultural water resource utilization and
engineering seepage control technique.

Key words: Sand interlayer; Influencing factors; Infiltration characteristics; Numerical simulation; HYDRUS-1D



