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An Interpretation of Soil Water Retention Curves
of Weathered Soils Using Micro-Membrane

L A 5 Oh, Seboong
7 A A Kim, Seongjin
Abstract

It takes a long period to conduct the test on soil water retention curve (SWRC) in unsaturated soils. To improve
such a problem, the high air entry disk has been replaced by micro-membrane. After the soil water retention test, the
results by the micro-membrane were compared with those by the ceramic disk. Multiple samples in 5 regions were
used to validate that SWRCs by micro-membrane are equivalent to those by ceramic disk. Therefore, a quick procedure
based on micro-membrane has been developed, which makes it available to acquire much soil water retention data. The
data of SWRCs were obtained for total 29 samples using ceramic disk or micro-membrane. For Korean weathered soils,
the unsaturated hydraulic characteristics are sorted by three groups. Based on van Genuchten model, the group is divided

by the parameter n, and the value of n could be correlated to the void ratio as each function.
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Table 1. A comparison of ceramic disk and micro-membrane

Item Ceramic disk Micro—membrane

Maximum air entry value 5 bar (500 kPa) 2.5 bar (250 kPa)
Pore size 0.45 um
Typical thickness 0.14 mm
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Table 2. Basic properties on physical and geotechnical features

samples | (Mo | iy | gy | USCS | Gs Yaot:g G(r;,v)eI S(E;:)d ((Jl/a>y Um(f&;mty cu(réact)ure
KM 1.74 1.605 8.42 SW 2.53 0.58 7.33 90.45 2.22 7.47 1.32
Y2-5 1.78 1.48 20.45 SM-SC 2.69 0.82 17.26 68.9 13.84 - -
Y2—-6 1.78 1.48 20.45 SW 2.72 0.84 11.66 83.41 4.93 8 1.13
Y3-1 1.64 1.34 2.25 SP 2.69 1 2.2 96.81 1 5.2 1.1
Y3-2 1.64 1.4 17.09 SP 2.7 0.94 15.96 83.19 0.85 6.21 0.83
Y3-3 1.81 1.55 16.94 SP 2.75 0.78 4.35 93.08 2.57 5.75 1.22
Y4-4 1.79 1.46 22.6 SP 2.71 0.85 13.87 85.43 0.7 7.5 0.83
Y4-5 1.67 1.44 15.6 SW 2.66 0.84 12.63 81.47 5.9 9.44 1.38
Y4-6 1.69 1.46 15.6 SW 2.71 0.86 10.5 83.5 6 9.14 1.29
C3-2 1.27 1.07 18.24 SP 2.38 1.22 9.44 89.54 1.03 9.38 0.74
C3-3 1.53 1.26 21.45 SW 2.56 1.03 20.98 77 2.03 12.35 1.79
C3—-4 1.61 1.22 32.26 SP 2.69 1.21 18.36 77.79 3.85 12 0.93
C3-5 1.64 1.31 24.88 SP 2.86 1.18 23.48 74.32 2.2 12.5 0.75
C3-6 1.5 1.33 12.91 SP 2.67 1.01 15.96 80.03 4.01 12 0.86
Al— 1.59 1.48 7.5 SP 2.64 0.79 - - 3.7 - -
A2-1 1.8 1.52 18.2 SM 2.66 0.75 7 54 37 140.6 0.6
A2-2 1.9 1.74 9.2 SW-SM 2.64 0.52 22.9 68.1 9 15.9 1.6
A3—1 1.76 1.5 17 SM 2.68 0.78 3.3 79.1 17.6 - -
A3-2 1.73 1.59 9.1 SW-SM 2.72 0.72 7.6 81.4 11 - -
Ad—1 1.89 1.68 12.3 CL 2.67 0.59 28.7 31.1 40.2 - -
A4-2 1.88 1.73 8.6 SM 2.65 0.56 12.1 72.9 15 - -
D1-2 1.55 1.41 9.8 SM 2.66 0.89 - - - - -
D1-3 1.68 1.42 18.2 SC 2.67 0.88 - - - - -
D2-1 1.91 1.54 23.6 CL 2.68 0.72 12.5 23.7 63.8 - -
D2-2 1.99 1.7 16.6 SM 2.66 0.58 13.2 51.8 35 - -
D2-3 1.84 1.61 141 SM 2.66 0.65 3.5 47.3 49.2 - -
D3-1 1.83 1.64 11.5 SC 2.67 0.54 2.9 57.3 39.8 - -
D3-2 1.83 1.66 10.3 SC 2.68 0.54 1.7 48.4 49.9 - -
D3-3 1.84 1.61 14.4 SC 2.66 0.59 24.6 45.3 30.1 - -
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Fig. 3. Soil water retention curves for KM region
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Table 3. Hydraulic characteristics and shear strength properties for weathered soils

Samples uscs 0s up (kPa) 0 n ¢ (kPa) o ()
KM SW 0.222 0.93 0 1.12 - -
Y2-5 SM-SC 0.355 2.44 0 1.12 12.1 28.0
Y2—-6 SW 0.316 31.45 0 1.33 7.6 30.5
Y3-1 SP 0.395 1.69 0 1.10 13.8 31.2
Y3-2 SP 0.411 2.53 0 1.20 14.5 31.7
Y3-3 SP 0.370 0.68 0 1.08 24.5 29.3
Y4-4 SP 0.354 0.98 0 1.07 1.5 30.7
Y4-5 SW 0.347 0.43 0 1.09 8.0 24.0
Y4-6 SW 0.376 0.28 0 1.1 15.0 25.2
C3-2 SP 0.427 1.58 0 1.44 9.1 33.8
C3-3 SW 0.389 1.05 0 1.22 7.9 32.0
C3-4 SP 0.460 6.19 0 1.12 7.8 33.6
C3-5 SP 0.456 1.09 0.16 1.21 6.0 32.2
C3-6 SP 0.427 7.05 0 1.39 10.1 29.0
A1-2 SP 0.290 0.17 0 1.1 2.1 37.4
A2—-1 SM 0.340 4.18 0 1.17 - -
A2-2 SW-SM 0.274 0.35 0 1.18 - -
A3—1 SM 0.281 1.57 0 1.20 9.3 30.1
A3-2 SW-SM 0.341 1.95 0 1.33 4.2 35.5
Ad—1 CL 0.420 7.30 0.27 1.52 4.4 24.8
A4-2 SM 0.288 2.98 0.15 1.40 18.1 27.7
D1-2 SM 0.315 0.99 0.02 1.10 12.0 31.7
D1-3 SC 0.386 2.03 0.01 1.09 15.3 27.8
D2-1 CL 0.355 6.787 0.10 1.12 15.5 26.3
D2-2 SM 0.380 1.961 0.13 1.51 13.8 31.5
D2-3 SM 0.378 10.53 0.001 1.22 13.0 30.3
D3-1 SC 0.374 8.965 0 1.52 8.8 27.0
D3-2 SC 0.470 26.0 0 1.38 5.7 29.3
D3-3 SC 0.395 22.08 0 1.17 10.2 26.4
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