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Experimental study on soil-water characteristic curve and permeability curve of
white sandstone and mudstone in northern Xinjiang
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Abstract: The foundation soil of large channels in northern Xinjiang is mostly white sandstone and mudstone, and its hydraulic
characteristics determine the formation and development of channel structural diseases. To this end, the white sandstone and
mudstone of Beitun Irrigation in Altay, Xinjiang are taken as the objects to test their physical mechanics and impermeability
indexes. According to the theory of unsaturated soil, the soil-water characteristic curve is obtained by the filter paper method,
and based on the Gardner, Van Genuchten and Fredlund & Xing models the parameters of the soil-water characteristic curve is
filled and their water-retention characteristics are analyzed; combined with the soil-water characteristic curve. Combined with
its soil-water characteristic curve, the Childs & Collis-Geroge model is used to study the unsaturated permeability curve. The
results show that the white sandstone and mudstone are expansive and low-permeability soil. The white sandstone has high
shear strength and low compressibility. The best fitting effect of the SWCC of white sandstone and mudstone are the GA model
and VG model, respectively, and mudstone has better water-retention performance than the that white sandstone. The relative
permeability coefficient decreases sharply with the increase of matrix suction. Within a certain range of matrix suction, they are
linear curves in a double-logarithmic coordinate system.
Key words: white sandstone and mudstone; soil-water characteristic curve; filter paper method; matrix suction; permeability
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Table 1 Physics, permeability and mechanical indexes of soil
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HXT T G 2.68 2.70

H H AR 2/% 43.0 96.0

2k J1/kPa 75 320

AR BT E % 10.0 17.0

BRTHE/ (g-cm™) 2.01 1.75
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Fig. 1 Test devices of filter paper method
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Fig. 2 Production process of sample
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A, wRIEARE KR (%) w, N T JIME (kPa).
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Table 2 Fitting parameters for three models of white sandstone

PEE FX 17! VG R GA 155!
a 107.74 43.63 290.74
n 0.39 0.46 0.40
m 1.70 0.48 —
W 0.11 0 1.6
R? 0.999 0.999 0.999
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Table 3 Fitting parameters for three models of mudstone

PEE FX 17! VG R GA 155!
a 832.45 2088.37 1992.85
n 1.387 0.805 1.11
m 0.763 0.803 —
W; 0 2.8 6.3
R? 0.970 0.997 0.998
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Fig. 3 Fitting effects of three models
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Table 4 Calculated values of CCG model
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Fig. 4 Curves of relative permeability coefficient
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