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Experimental study on soil-water characteristic curves of sandy loess
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Abstract: A series of laboratory tests are conducted on sandy loess taken from Yangcheng Tunnel of Haoji Railway under
different dry densities by the combination of tensiometer method, filter paper method, and dew point hydro potential meter
(WP4C) method. The soil-water characteristic curve (SWCC) of sandy loess in a wide suction range is obtained, and the effect
of the initial dry density is emphatically studied. The van Genuchten model is used to fit the SWCC test results under different
dry densities and the air entry value of the SWCC is determined. The microscopic pore structure of sandy loess with different
dry densities and water contents is studied by scanning electron microscope tests. The change rules of the initial saturated water
content, water loss rate and air entry value of SWCC under different dry densities are observated from a macro-micro
perspective. The test results show that the volumetric water content of sandy loess decreases with the increase of matric suction,

and the pore structure of soil changes from more overhead pores to more uniform medium pores with the increase of dry density.

The initial saturated water content and water loss rate gradually decrease, and the air entry value gradually increases.
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Table 1 Basic physical parameters of sandy loess
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Table 2 Fitting parameters for SWCC models

SWCC il 81 2 B3 R?
Gardner 1574 9.409 0.791 — 0.984
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Fig. 1 Fitting results of test data of SWCC models
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Fig. 2 Comparison of SWCCs of sandy loess, loess and sandy soil
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Fig. 3 SWCCs of sandy loess under different dry densities
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Table 3 Fitting parameters for van Genuchten model

TH#EE/(gremd)  SH1 ZH 2  BH3 R?
1.40 0.852 2.655 0.148  0.9846
1.55 0.602 2.040 0.176  0.9930
1.65 0.118 1.229 0.410  0.9897
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Fig. 4 Relationship between air entry value and dry density of
sandy loess

5 AARIFET% B L—KRHE - &Rt L, mr

DA, AR 7K R 2 5 o W ) R 3G 03 /)
FET-55 FERARI, WA KRR m, LFERRIKE
R, #AUERC. fETE RS, MRS KR
i RIKGEFEC, LRERRKVEREEDR, B



14 s LT OB % R 2020 4
B BEE TR, T KHE 2k SN TR G4 B AR BT AN B B FE 45 3, T LA
60 . o140 glesd B ERIRTHE T, BR LN B IR0 R
503 o e RS KIOBE LR, TERATRES TR B2 ks, W

— . —-van Genuchtenf K1 &

< 40 ;
S ) A Q=165 glem
- 30 Ay - - - van GenuchtenB< R &
* ;0
<
§ 20
10
0 . L . . TTAL
100 10 100 102 10° 10* 10°
FERIK 1Y kPa

El 5 REFEE TR REL SWCC 3tt
Fig. 5 Comparison of SWCCs of sandy loess under different dry
densities
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Fig. 6 SEM images of sandy loess
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