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Determination of soil- water characteristic curve of unsaturated expansive soils using filter paper method
HUANG Zht quan, YUE Kang xing, LI Huan, LI Lei

(I nstitute of Resources and Environment, North China Institute of Water Conservancy
and H y droelectric Power, Zhengz hou 450011, China)

Abstract: The water content of the soil varies randomly in reality. In this paper, the filt er paper method was used to measure the

total and matric suction of the unsaturated expansive soil under any cyce path, and the total suction curve and soit water charac

teristic curve (SWCC) under any moisture change were obtained. The curve was fitted, and the capillary hysteresis internal vart

able model was used to calculate and validate the model applicability for expansive soils through the comparison of test and obr

served results. Results showed that SWCC determined by the filter paper method is similar to that measured by the tradit ional

met hods, and the curve under any change in moisture content does not coincide with the full curve. Under the same moisture

content, the smaller the difference betw een the moisture contents at the starting point of moisture elimination and absorption,

the higher the matric suction which is from desorption to moisture, and the low er the matric suction which is from moisture to

desorption. Capillary hysteresis internal variable model is suitable for the unsaturated expansive soil, which generates similar re

sults with the actual values.
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Fig. 1 The principle of the filter paper method
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Tab. 1 Physical and mechanical indexes of soil samples

sk W IR s BATEE RSk AdE
WL (%) We(%) Blp Pf(grem® % o(%) MKE(%)

fekrfi 43 22 21 1.69 21 50

1.3 Kk

ARUIEAGEAR I S AL W7 I, — J7 IR I 10 A B BY
FEREAT 563 00 R R, /K 2 YE [ 24% ~ 6%,
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lgb = 8.778- 0.2220 (o 226) (1) F R0 A5 ) JE AR K, A 50 ( 1) - 2 (4) A
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Tab.2 Moisture content, total and matricsuction of the soil samples under the wet and dry cycles
56 4 B 58 M I i P e R
G TREaKE BB ERRD RRAAKE | BW  BRR)  RAFRAKE  Rk) IR
(%) /kPa / kPa (%) / kPa / kPa (%) / kPa / kPa
1 24. 40 1528.5 86.4 5.70 56 509. 8 53 602.5 13.9 6 683.2 5 405.3
2 23.60 2380.3 339.9 8.31 38 556.2 32 887.4 16. 00 2734.5 2 530.1
3 21.71 5366.2 1 546.4 10. 42 28 109. 3 22 600. 3 17.99 1536.7 729.2
4 19. 46 8403.0 4 065. 1 11. 11 16 949.9 16 547.0 e e
5 17.90 12 109. 1 6 079.2 14.08 6542. 8 4929.1 16. 90 10573. 6 2097.6
6 15.27 16 858.2 10 674.9 16. 00 2722.7 1527.5 12.92 24 365.7 8 360.0
7 13.79 19 720.3 14 431.9 17.94 1429.4 824.2 8.24 43 566.7 32 932.4
8 11.82 31585.6 21 629.5 18.51 1250.4 706. 3
9 9.13 41325.7 40 503.3 20. 87 1044.7 302.5
10 6.41 55091.8 54 013.7 23.00 871.0 65.2
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Fig.2 SWCC determined by the filter paper method
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Fig.3 SWCC measured by pressure plate
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Fig. 4 Total suction curve of expansive soil in Nanyang
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Fig.5 Fitting curve of SWCC
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Fig. 6 Schematic of capillary hysteresis internal variable model
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Fig.7 The simulation results of the capillary

hysteresis internal variable model
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