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Abstract: The Yili loess of Xinjiang is characterized by strong collapsibility and high soluble salt content. For describing the
suction parameters in the stress state of the unsaturated soils, both the total and matrix suctions should be taken into account.
Therefore, the soil-water characteristic curve (SWCC) tests on Yili loess with different salt contents are carried out by using the
filter paper method. The total and matric suctions of Yili loess with different salt contents are measured. The solution
concentrations of samples with different salt contents are calculated. Additionally, the effects of salt content on the
collapsibility are analyzed. Based on the Gardner model, fitting models for SWCC of total and matrix suctions for Yili loess
which can consider the influences of soluble salt content are proposed. The test results show that the salt content has a certain
influence on the matrix suction of Yili loess of Xinjiang, and it has a great effect on the total and osmotic suction. The solution
concentration in the soil samples increases with the increase of the salt content, and there is a linear relationship between the
total suction and the concentration. With the increase of soluble salt content, the collapsibility of soil samples increases
obviously. The proposed SWCC models can consider the influences of soluble salt content, and they can describe the variation
of the total suction and matrix suctions for Yili loess with water content and soluble salt content.
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Table 1 Dissolved salt contents of soil samples

I FrE(gkg )
K' 0
Na* 23379
Ca** 0.7251
Mg*" 0.5291
cr 0.3535
SO2- 1.6161
HCO; 0.1861
CO;” 0
M 5.7478
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Fig. 1 Test equipment for filter paper method
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Fig. 2 Loading process of filter paper method
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Fig. 3 Calibration curves of suctions
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Fig. 4 SWCCs obtained by filter paper method
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Table 2 Saturated volumetric water contents
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Table 4 Solution concentrations in samples under different volumetric water contents
5 g/kg THf 8 g/kg THf 14 g/kg THf 20 g/kg TAf 26 g/kg THf
WREK  LREEW BREK RRRA BREK R REISK BRI EREK RRRAW
1% RIEZ/% 1% RIEZ/% 1% RIEZ/% 1% RIEZ/% 1% RIEZ/%

8.80 5.55 8.89 8.37 8.93 13.61 9.04 18.03 9.04 22.04
13.12 3.79 12.90 5.92 12.83 9.38 12.87 13.39 12.99 16.44
17.27 2.91 17.06 4.55 17.01 7.64 16.82 10.58 16.83 13.18
20.97 2.41 21.09 3.71 21.04 6.27 20.93 8.68 20.91 10.89
25.32 2.00 24.94 3.16 25.12 5.30 24.94 7.39 25.11 9.24
29.90 1.70 28.99 2.73 29.22 4.60 29.07 6.40 28.83 8.14
32.69 1.56 32.40 2.45 33.01 4.09 33.07 5.67 32.58 7.27
37.49 1.36 37.00 2.15 36.98 3.67 36.87 5.12 36.64 6.52
40.67 1.26 40.37 1.97 40.52 3.36 39.80 4.76 39.46 6.08
46.90 1.09 46.10 1.73 45.62 2.99 44.13 431 52.82 1.05
48.95 1.01 49.95 1.02 50.94 1.03 51.89 1.04
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ﬁ sk Fig. 7 Relationship between total suctions and solution
0 -~ 0 N concentrations of samples
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Fig. 5 Relationship between volumetric water contents and

solution concentrations of samples
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Table 6 Total suction parameters fitted by Gardner model

(=]

SRR a/(gke ) b n R’
5 346.131 1.225 0.977
8 690.785 1.267 0.980
14 2093.836 1.460 0.925
20 3724.745 1.760 0.920
26 5428.708 2.303 0.940
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Table 7 Soil parameters of collapsibility tests
HEHEE WIgH &K LA (iR iay s
" mm RN : — —
N(g'kg ) WRGIKE%  FEFRSI/KPa B FI/KPa TEHREE/%  ABUEKR/ % TR/ %
5 0.046 17.06 152.24 2035.05 2.97 48.23 1.01
8 0.048 17.54 151.30 3345.31 4.68 47.13 1.02
14 0.081 17.50 138.24 8796.89 7.90 47.84 1.03
20 0.110 17.23 166.34 11725.33 10.92 49.12 1.04
26 0.109 17.17 177.51 14431.17 13.75 49.78 1.05

TS IKRIE 10%2 LI, 550k b 5 75 Sh 35 2 v i
1, IR KEN 12%0RFEAT R, Bl ke
WHEAF ZiEsh&sEs NS dH, FH2 Ak Hr
— AR AR PRI S KSR, AR
£ 50 kPa 1+ RN ) MR B TEARE G, MoK LA,
R R fa, AREin g7 ikee . i M B 15 )
50, 100, 150, 200, 300kPa. Fl—ZIENTF, &
IR T 2 AN IRIK AT AR PR T . B TE &5 T
i v B B LU AR RV B R B 3 ) — 4 BRI P i
I TRV S KR 12% 8, FEARERFERIN ST
MR R BN 17 Fios.
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Fig. 17 Collapsibility coefficients under different net normal
stresses
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Fig. 18 SWCCs obtained by filter paper method and centrifuge
method
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Table 8 Matrix suction parameters fitted by Gardner model

(centrifuge method)

SRR a/(gke ) b n 0, R
5 15423 1129  11.397  0.995
8 17.545  1.073  11.429  0.997
14 18.557 1220  11.897  0.998
20 21.410  1.257  13.112  0.992
26 18.538  1.006  11.996  0.995

- b

20+ —A-n
- -0,
-~ 15

o
g ._4__—0/.\0
g

10+
5_

A—h— o S— 1
0 10 20 30

A Ralgke?)
19 Gardner RESH S MEBMX R (B OHE
Fig. 19 Relationship between Gardner model parameters and salt
contents (centrifuge method)
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