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Abstract: The soil-water characteristic curve (SWCC) is an important curve describing the relationship between the suction of
unsaturated soils and the saturation or water content, and is an important basis for analyzing the strength, deformation and
seepage of unsaturated soils. It is very time-consuming to measure soil suction directly or indirectly indoors. In order to quickly
and accurately obtain the SWCC of unsaturated soils, an improved method for predicting SWCC based on the pore size
distribution (PSD) of soils is proposed. This method uses the mercury intrusion porosimetry (MIP) to measure the PSD of soils,
and the filter paper method is used to measure a suction value of soil samples and its corresponding saturation. Then according
to the test results at this point, the pore volume of soils measured by the MIP tests is corrected, and the pore volume after
correction is used to calculate the saturation of soils under different suction conditions. This method can overcome the problem
of small pore volume measured by the MIP tests. The comparative analysis of the predicted and measured SWCCs before and
after the correction of 9 groups of soil samples shows that the proposed method can predict the SWCC of unsaturated soils more
accurately. On this basis, the fitting parameters of SWCC and their probability statistical characteristics of multiple groups of
soils can be obtained conveniently and quickly.
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Prediction of soil-water characteristic curve based on pore size distribution of soils
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Fig. 1 Location of soil samples
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Fig. 2 Grain-size distribution and composition of soil samples
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Table 1 Basic physical parameters of soil samples
H \ T B
ETRe] TRES "% /(grem’?) Xﬂﬁg
“ 21.4 1.79 2.67
#2 20.7 1.76 2.66
1 #3 21.5 1.84 2.70
#4 20.0 1.66 2.71
#5 20.0 1.66 2.73
#6-1 15.0 1.50 2.74
#6-2 15.0 1.58 2.74
) #6-3 15.0 1.66 2.74
#71-1 15.0 1.50 2.73
#1-2 15.0 1.58 2.73
#1-3 15.0 1.66 2.73
#8-1-1%; #8-1-2%* 36.9 1.48 2.64
#8-2-1; #8-2-2 26.2 1.48 2.64
3 #8-3-1; #8-3-2 21.5 1.48 2.64
#9-1-1%; #9-1-2%* 36.1 1.54 2.69
#9.2-1;%9-2-2 22.0 1.54 2.69
#9-3-1; %9-3-2 18.4 1.54 2.69
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Table 2 Test results of MIP (soil sample No. 7-3)

No KIE p ED RER WM dm AV Mmax
' /psia /nm /(mL-g') /(mL-g") 1%
1 0.53 3402934.0  0.000 0.000 0.00
2 0.77 2362352.8  0.001 0.001 1.73
3 0.91 1978851.4  0.002 0.000 0.54
4 1.03 1751982.5  0.002 0.000 0.37
5 1.27 1428556.3  0.003 0.001 0.75
72 29988.53 60.3 0.084 0.001 0.76
73 32489.23 55.7 0.084 0.001 0.66
74 34988.89 51.7 0.084 0.000 0.25
75  37487.23 48.2 0.085 0.000 0.35
76 39973.55 45.2 0.085 0.000 0.30
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Table 3 Fitting parameters of SWCCs
Tl SWCC (RRIESE)

Uk a/kPa n Wr
#1 41.0 1.19 0.000
# 29.1 1.15 0.000
#3 453 1.14 0.000
#4 33.2 1.24 0.000
#5 29.7 1.18 0.000
#6 16.9 1.26 0.064
#7 24.6 1.27 0.031
#8 10.1 1.19 0.000
#9 25.2 1.14 0.000

A 28.3 1.20 0.011

cov 0.39 0.04 2.14
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