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ABSTRACT

Six soil samples collected from slopeland orchard were used as study materials. The saturated
hydraulic conductivities of undisturbed and repacked column of these six soils were measured based
on the Darcy's Law. The conductivities of combined double layers of these six soils were also
measured and calculated. The results indicated that the saturated hydraulic conductivity values of
undisturbed soils were much larger than the repacked soils. The regression equation between
undisturbed soil saturated hydraulic conductivity (Ku) and repacked soil saturated hydraulic
conductivity (Kr) isasfollows:

Ku=2931Kr 0.782f +2.21D 5.363 (R?=0.956+*)

where f isporosityy, D istheratio of geometric mean diameter and effective particle diameter.
The relationship of measured and calculated double-layered soil saturated hydraulic conductivity for
the Da-Keng experimental areais

Km= 100.089x0.947 K¢ (r’=0.845**)

where Km is measured saturated hydraulic conductivity of double-layered soil, Kc is calculated
saturated hydraulic conductivity of double-layered soil.
(Keywords: saturated hydraulic conductivity, single-layered soil, double-layered soil)
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Fig. 1. lllustration of steady water flow through

double-layered soil column.
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Fig. 2. The flow chart of research.
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Table 1. The properties of the soil samples.
1 2 3 4 5 6
1.017 1.013 1.013 1.013 1.016 1.008
MF
3 1.238 1.413 1.491 1.432 1.300 1.338
P b (g/c)
3 2.371 2.332 2.346 2.343 2.396 2.406
p p(g/cm’)
2.96 2.30 1.99 1.03 0.60 1.02
O.M. (%)
) 47.79 39.43 36.47 38.86 45.74 44.40
Porosity (%)
244 321 2.78 1.47 0.15 1.27
Dso (mm)
0.13 0.20 0.16 0.07 0.01 0.06
D10 (mm)
4457 55.54 53.51 65.67 59.94 78.78
(%)
37.45 33.15 37.04 26.74 29.91 16.35
(%)
17.97 11.32 9.46 7.60 10.16 4.87
(%)
Texture
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2.
Table 2. The saturated hydraulic conductivity of undisturbed and repacked soil samples.

cm/hr cm/hr
1 4.195+0.788 1.899+0.129
2. 0.482+0.080 0.581+0.120
3. 5.570+1.131 0.193+0.014
4, 10.971+1.600 1.021+0.099
5. 2.311+0.371
6. 6.260+0.427
Sharma and Vehara, 1968 Ahuja et a.,

1984

2
2
=
0.876%*)
(r* = 0.040)
(cracks)
(earthworm holes) (decayed
roots)
1987
Mazurak,1950 Gardner, 1956
1987
(D50) (D10)

D D=D50/D10
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3.
Table 3. The packing of double-layered soil.

1 6
( 1 6 1 6)
1 1 1 1
2 3 4 5
2 2 2 2
1 3 4 5
3 3 3 3
1 2 4 5
4 4 4 4
1 2 3 5
5 5 5 5
1 2 3 4
6 6 6 6
1 2 3 4
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Fig. 4. The comparison of measured and calculated saturated hydraulic conductivity for
double-layered soil.
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Fig. 5. The comparison of saturated hydraulic conductivity between double-layered soil and lower
single-layered soil.
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Fig. 6. The comparison of saturated hydraulic conductivity of double-layered soil with the lower layer

soil.
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Fig. 7. The comparison of saturated hydraulic conductivity of double-layered soil with the upper
layer soil.
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