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On some problems of researches on soil-water retention curve
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Abstract: Three problems in the current researches on soil-water retention characteristics are analyzed and discussed, and the
following main conclusions are drawn. The soil-water retention characteristics are one of the constitutive relations of
unsaturated soils, and they cannot replace other constitutive relations. Exploring the soil-water retention properties with
perspectives, theories and methods for studying the constitutive relations can improve the research level. The forms of the
soil-water characteristic curve of soils with different types and in different regions are very different, and it is difficult to
describe them with the same empirical equation in the existing literatures. The testing method is an effective and reliable way to
determine the soil-water characteristic curve. The time required to measure the soil-water retention characteristic curve can be
dramatically shortened by improving the suction-measuring technology and the testing method. The actual suction magnitude of
filling soil, loess, expansive soil, red clay, etc., which are often encountered in projects, does not exceed 1500 kPa in their
working environment. The reasonable suction range, which has a significant effect on deformation and strength of soils, is
narrower. So there is no need to spend a long time to obtain the complete soil-water retention characteristic curve for the full

suction range.

Key words: soil-water retention curve; mechanics role; time-saving method to measure SWCC; reasonable suction range
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Fig. 1 Comparison of shear strength envelopes predicted by

models for different soil-water retention curves and test
results of remodeled glacial soil ['*)
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Fig. 2 Soil-water characteristic curves of several types of soils

during process of desorption ( p, is initial dry density)
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Table 1 Effective stress parameters of soil samples with different

dry densities”

T R
) T

(grem?)  70% 75% 80% 85% 90% 95% 98% 100%

1.56 0.10 0.15 021 032 046 0.68 086 1.00
1.70 0.13 0.18 026 036 051 071 087 1.00
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Fig. 6 Soil-water retention curves of Nanyang expansive soil*!
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Table 2 Mass moisture contents of SWCC tests on remodeling

expansive soil in Jingmen under different levels of suction®

HAT: %

S/ WALV LG FLER L eo
kPa 0764 0771 0888 0957 0964 Bkt

0 28.08 2836 32.65 35.17 3543 2393
10 2791 2819 3211 33.60 3271 23.87
20 27770 28.00 31.49 32,61 3143  23.68
40 27.10 2746 30.83 3150 30.06 23.51
80 26.06 2639 29.69 29.63 28.13 22.62
150 2499 2528 2845 2797 26.63 21.96
300 2336 23.68 26.64 2573 24.64 21.26
600 21.67 21.86 2436 2337 2259 20.62
1200 1933  19.61 2139 20.82 20.26 19.85

R 3 FNETFEERFIIELEHKEERKER 20% LR
BB A
Table 3 Matrix suctions of Jingmen remodeled expansive soil with

different dry densities at moisture content of about 20% 1)

MRS % T3 (gem3)  FKFEY%  FEFS)/kPa
70 1.30 21.12 1058
75 1.40 21.09 1523
80 1.49 21.59 1423
85 1.58 20.85 1336
90 1.67 19.79 1484

95 1.77 — —

4 PEERSY XA Ak B R 1 FE AR
Table 4 Shrinkage characteristic indices of expansive soil in some

areas of Chinal*!!

WitRS THRE ARRE R4n R4E Ui
K% (grem?) KE% % /% R

WS 23.8 1.58 114 57 194 036
A 245 1.53 120 53 185  0.32
WAL 256 1.58 140 50 159 0.1
P EE 275 1.59 75 65 235 032
PUNITERE  16.5 1.74 140 84 40 0.44
TS 32.7 1.42 21,7 48 200  0.29
“MZFEH 200 1.64 94 41 242 034
FALHEEE  20.3 1.78 11.8 44 145 048
mEELL 293 1.67 9.1 32 49 0.13
T R ST
1

27.8 1.66 8.6 6.4 22.7 0.24
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