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Effect of soluble salt content on water-holding characteristics of Ili loess

WANG Yu-guo, ZHANG Ai-jun, ZHAO Qing-yu, YU Chun-liang
(College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China)
Abstract: The loess in Ili valley region of Xinjiang have great differences from that in Loess Plateau, mainly characterized by
different causes, strong collapsibility and high soluble salt content. The researches on the engineering properties of Ili loess are
the need for the development of loess mechanics and the building of Belt and Road. The water-holding characteristics of Ili
loess under different soluble salt contents are studied by centrifuge modeling. The water-holding characteristics of Ili loess and
Loess Plateau are compared, and the soil water characteristic curves are fitted and analyzed. Based on the Gardner model, a soil
water characteristic curve model with soluble salt content is proposed. The results indicate that the content of soluble salt has a
certain influence on the matrix suction. The change of matrix suction mainly occurs in the boundary effect zone and transition

zone. Compared with Loess Plateau loess with the same density, Ili loess has strong water-holding capacity under high

saturation, and with the decrease of saturation, the soil water characteristic curve tends to be consistent.
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Table 1 Soluble salt contents of soil samples

A SR (gkg )

K* 0

Na* 0.9532

Ca** 0.0246

Mg 0.0287

Ccr 0.1663

SO2- 0.9285

HCO; 2.8419

Co;” 0.2795

M 4.9361
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e R LA S S Bl 5, 8, 14, 20, 26
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Table 2 Relationship between centrifuge speed and suction

¥ el P [a)
bar kPa n/min /min
0.01 1 310 10
0.1 10 980 26
0.2 20 1387 36
0.4 40 1961 45
0.6 60 2402 51
0.8 80 2774 55
1 100 3101 58
2 200 4385 68
4 400 6202 77
6 600 7596 83
8 800 8771 87
10 1000 9806 90
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Fig. 1 Characteristics of soils with different soluble salts
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Table 3 Fitting parameters of Fredlund & Xing model

S

. S; a n m R
H/A(g'kg")
5 0.799 0.203 25927 0.801 4.049 0.997
8 0.798 0.202 25964 0.792 3.669 0.999
14 0.794 0.207 25979 0.989 3.476 0.999
20 0.791 0.200 25994 0.938 3.326 0.995
26 0.791 0.197 26.012 0.924 3.141 0.997

(2) Gardner #i%Y

AF, ar n, m AWESE, Hd m=1-1/n. P&
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%= 4 Gardner {REIE S

Table 4 Fitting parameters of Gardner model

SR )
1 Ss Sr a n R
N(g'kg )
5 0.995 0.197 12.672  0.961 0.9979
8 0.995 0.197 14.552  0.921 0.9988
14 0.996 0.207 17.259  1.148 0.9990
20 0.986 0.201 17.942  1.083 0.9957
26 0.984 0.200 19.229  1.044 0.9970

Z& 5 Van Genuchten 2B E S

Table 5 Fitting parameters of Van Genuchten model

S

. S; a n m R’
#/(gke
5 0973 0.175 5.241 1.634 0.388 0.998
8 0973 0.167 5.381 1.574 0.365 0.999
14 0985 0.188 8.149 1.762 0.432 0.999
20 0971 0.183 8.234 1.727 0.421 0.997
26 0968 0.177 8.301 1.680 0.405 0.997
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Fig. 2 Fitting results of three different models
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