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Experimental study of the soil-water characteristic curve of
unsaturated laterite under different affecting factors

LIU Xiaowen YE Yunxue
( School of Architectural Engineering Nanchang University Jiangxi Nanchang 330031 China)

Abstract: The soil-water characteristic curve of the typical laterite in Jiangxi is tested with the GEO-¥xperts
pressure plate apparatus under different affecting factors. The influence of different particle sizes dry
densities water contents pre-eonsolidation pressures moisture and moisture absorption cycle repeated
moisture and moisture absorption cycle on soil-water characteristic curve is examined. The suitable soil-water
characteristic curve equation for the Jiangxi typic laterite can be obtained with the experimental data fitted by
three kinds of commonly used SWCC model ( Brooks and Corey model van Genuchten model and Fredlund
and Xing model) . The scope of model parameters of soil-water characteristic curve is put forward. Finally
this paper puts forward a hyperbolic curve model of SWCC. It is very convenient to calculate the residual
moisture content and the parameter variation range for this model is small and easy to select. The results are
used as reference for engineering practice.
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Table 1 Grain component of the soil sample
° /%
( VG ) 2 mm 1 mm 0.5 mm 0.25 mm 0.074 mm

van Genuchten( 1980)

100 87.9 67.8 20. 1 5.4
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Fig.1 Schematic diagram of the GEO - Experts
pressure plate apparatus 13 . B-C
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. . 32.1 % B-C b,
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(w,, = 15%)
w=14.2% 14.9% 16. 2% 17. 4% 18. 8%
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Fig.2 SWCC under different water contents
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2 mm-1 mm.0.5 mm
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Table 2 SWCC fitting parameters under different affecting factors

B-C VG FX
A ¥y, a/kPa™! n m a b ¢ 0,
14.2 -0.067 0 0 0.033 111.7 193. 88 2.98 0. 08 0.243
14.9 -0.071 0 0 0.034 136.7 193. 64 2.99 0. 075 0.252
/o 16.2 -0.107 0 0 0. 051 673.9 288. 45 2.2 0.17 0.272
w/ 70
17.4 -0.187 0 0 0. 087 1056. 7 237.24 1.38 0.32 0.293
18.8 -0.225 0 0 0. 106 584.9 194.2 1.26 0.26 0.318
1.73 0. 395 0. 258 1. 368 8.76 0.08 4. 668 0.282 13.79 16. 41
/ (g'cm’3) 1.79 0.39%4 0. 260 0.772 8.59 0. 108 7.712 0. 109 10. 28 5.99
pa i 1.85 0.38 0.251 0. 507 7.89 0.117 8.017 0. 066 9.51 3.51
50 0. 404 0.236 10. 19 1. 184 0. 085 2.434 0. 537 12. 8 21.93
P/KP 100 0. 404 0. 248 11. 07 1.19 0. 057 2.036 0. 761 12.96 16. 65
a
200 0. 405 0.258 11.23 1.212 0. 042 1. 955 0. 986 13. 18 18. 88
<2 0. 401 0.241 12.71 1.277 0.071 5.945 0.249 13. 64 10. 88
4/ <1 0.413 0.258 12. 89 1. 151 0. 069 5.877 0.232 13.94 8. 54
mm
<0.5 0.4 0. 26 12. 86 1.334 0. 063 4. 837 0.367 13.72 12. 66
50 0. 337 0.223 0. 809 0.19 0.771 1.36 0. 199 1.319 1. 148
100 0.339 0.235 0. 345 0.256 0. 127 1.09 0. 608 2.749 1. 898
/kPa 200 0.35 0.245 0. 309 1.677 0.153 0.914 0. 704 1.944 1. 499
3 4
Fig.3 SWCC under different dry densities Fig.4 SWCC under different consolidation pressures
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5
Fig.5 SWCC under different particle sizes

0 o 2

6
Fig.6 SWCC during drying and wetting cycles under

different consolidation pressures

3.6

7
Fig.7 SWCC under repeatedly drying and wetting cycles
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3
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Table 3 Three kinds of model parameter values
range under different affecting factors
B-C VG FX
A iy, « n m a b c
0.3~ 0.1~ 0.0~ 0.1~ 0.01~ 1~ 1~ 0.1~
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Table 4 Fitting parameters of the saturated clay under

different influencing factors

al% b w /% ¢ 1% 6,/% Al%
pa=1.73g/em®  6.931 -0.362 14.43 25.8 25 0.8
pa=1.79 g/em®  6.896 -0.342 14.5 26.0 26 0
pi=1.85g/em®  6.986 -0.34 14.31 25.1 26.5 1.4
P =50kPa 7.763 -0.485 12.88 23.6 23.1 0.5
P =100kPa 7.412  -0.448 13.49 24.7 24.1 0.6
P =200kPa 7.13  -0.408 14.03 25.7 25.1 0.6
d <2 mm 7.627 -0.547 13.11 24.1 23.5 0.6
d<1 mm 7.06 -0.416 14.16 25.8 25.3 0.5
d<0.5 mm 7.039 -0.341 14.21 26 25.4 0.6
(P=50kPa) 7.754 -0.293 12.9 22.3 23.1 0.8
(P=100kPa) 7.438 —0.264 13.44 23.5 24.1 0.6
(P=200kPa) 7.14 -0.222 14.01 245 25.1 0.6
4 3 0.
(p]‘
0.06 ~0. 08 b -0.6 ~ -
0.2.a b 3
4.2
10 15
5 9
S w o

Fig.8 (u,-u,)/o~(u, —u,) +b curve of different experiment conditions

5 (

15 )

Table 5 Experiment data ( from reference 15 )

S/kPa /% ( S/w) /100kPa
60 15.38 3.901
100 13. 86 7.215
150 13.34 11.244
250 11.82 21. 151
350 11.31 30. 946
500 11. 09 45. 086
9 S/w-S
Fig.9 Relationship of S/w-S
9 S/w-S S/
w=a*S+b a =0.0945 b = -2.292
w, =10.58%
2 FX
10 6 o
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