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Abstract: The constitutive model of the soil-water characteristic curve is an important constitutive relation
in the study of unsaturated soil mechanics. It is an important characterization curve reflecting the water-
holding characteristics of unsaturated soil. There are many factors affecting the soil-water characteristic
curve, including external factors such as stress state, climate change, and internal factors such as dry den-
sity, pore connectivity state, mineral composition. In this paper, based on the filter paper method test,
the soil-water characteristic curve of the unsaturated purple soil in the Chongqing section of the Three Gor-
ges Reservoir was determined. Since its fitting parameters are of great significance for analyzing the water-
holding characteristics of unsaturated soils, four models, Gardner, van Genuchten, Fredlund-Xing, and
two-stress variable generalized soil-water characteristic curve model (W-G), were used to fit the test re-
sults. Then, the fitting effect of the W-G model was verified by comparing the overall fitting and the point
fitting. Furthermore, the regularity of the influence of initial dry density on the soil-water characteristic curve of
unsaturated purple soil was discussed based on the W-G model. The results show that: O From the overall fit-
ting point of view, the van Genuchten and W-G models have the best fitting effect. From the point of point
fitting, compared with the van Genuchten model, the fitting accuracy of the W-G model is better and more
stable. Data volume dependency is lower. And W-G is less dependent on the amount of experimental data.
@ The initial dry density has a significant effect on the soil-water characteristic curve of unsaturated purple
soil. Soil samples with high dry density have lower initial saturated water content, higher air intake value
and good water holding capacity. Its corresponding SWCC is relatively flat. The parameter a related to the
air intake value of the soil decreases as a power function with the increase of the dry density, and the actual
residual water content of the soil increases linearly with the increase of the dry density. The W-G model
can well describe and predict the water-holding properties of unsaturated purple soils, especially when
there are few experimental data points.

Key words: unsaturated purple soil; soil-water characteristic curve; initial dry density; water holding prop-
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AR OCR, IR 4 A SWCC 2 B AL AT LG, d b X g B SR et n
SWCC # AL, SR 5 F) FZAR B AR 58 (8 - 9 SWCC 72T % B R AR T i 28 AL ML, deeJm X o TGS B 2
BOEAT o8 . A1 I S RE T % AR B 3R, Z5ienE .

(D) J7 LAk R 2 (W-G) REBS AR 47 My 40L& A [A] 1 %5 2 48 4 1) SWCC; 5 van Genuchten, Gard-
ner & Fredlund-Xing B AAH e, W-G BB B AT AT H 2 B4 A H05 ROR . IF EL a6 Bl AR B4k, 7
BB SR S LR . WREILA B RE BE ) SWCC, HAUA M R R E. W, BIERMmE T
BRI AT. @itz ] W-G Jr BT O AN 28 L KB AT G, 1R E KR 0, R I XY
T KRB B ROk A 1g (@) -1g(D )P, A MBEA. By BImED 1R 5, BI85 15 3145
=i M L ) B 4% SWCC.

(2) TH XS L1 SWCC MR, aURE T %5 B R, fLBR B S A2 B/, FLIR B B s, =
ST IR EA v e R L T A 5 Jo W g B R, 7 A ) A W0 i T P AR R R R I ) A RE Ak R
K FEB R B IR, AR SEBRER A B K AR T BRI NS K, Rk RE A3 LA R,

(3) il W-G HAIE S A, B, TR SH#EIEA XN S E o E. Lo H, « 5THEZ
[ 119 2 22 1T LR pR G AT R . AHOC R BN 0. 967, AHSCPERSR s X L A4 3 FhAS 6] 5 X A5 s 1 B A 1A R
Tk, TR S R AR RS KR A B A PR ) B L, HORAE RO T R R A s R . )
7120 10° kPa X B B 5R AR & K ZIEALF G LR AIRAS. M ILZ T, HW T2 3 000 kPa XN Y & 7K 4 2 52
PRokp & KR E NGB, RGBT 7 PR R R E K R SR TR EZ AR, LB L
PR PE RS, HAHSKR RSB 0. 996, Ui 2 8 BA B B A9 AH G M.
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