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Table 1 Basic physical properties of experimental soil

Soil texture Clay content Silt content Specific surface Specific gravity Clay mineral
(%) (%) (m*g?) (gem™)

. 10.01 53.82 0.72 2.63 N )

) 20.97 69.44 41 2.63 "
* 27.25 65.51 4.67 2.59 N .

- 3451 55.33 1.97 2.58 ”

* 1992 ** N 1987
0.01g 1.3
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Fig. 1 Shrinking and swelling characteristic curves of four soils studied(Sl=Sandy loam, L=Loam, Cl=Clay loam, C=Clay)
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Table 2 Properties of the three straight lines model fitted the shrinking processes
(Residual) (Normal) (Structural)
Soil U, Uy Uy
o r R k n R b% s R
0.702 0.079 0.928 0.516 0.726 0.986 0.585 0.524 0.995 0.287 0.342 0.376
0.646 0.110 0.989 0.525 0.685 0.991 0.562 0.545 0.999 0.210 0.264 0.318
0.597 0.371 0.994 0.521 0.775 0.988 0.613 0.411 0.995 0.188 0.253 0.305
0.719 0.128 0.966 0.707 0.249 0.997 0.738 0.138 0.931 0.099 0.252 0.368
3
Table 3 Properties of the three straight lines model fitted the swelling processes
(Residual) (Normal) (Structural)
Soil U, Uy Us
o r R k n R b% s R
0.703 0.053 0.956 0.660 0.238 0.997 0.726 0.034 0.997 0.232 0.324 0.343
0.646 0.091 0.979 0.593 0.358 0.979 0.654 0.122 0.979 0.199 0.258 0.290
0.604 0.249 0.990 0.565 0.468 0.984 0.594 0.354 0.984 0.178 0.254 0.238
0.716 0.098 0.999 0.713 0.149 0.997 0.729 0.084 0.997 0.059 0.250 0.336
R-
o ) Ud\Ub’\ US‘ UA\UB\ UG
y Y o o
1 1
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Fig. 3 Changes of geometry factor during the drying and wetting processes of four soils studied(SI=Sandy loam, L=Loam, Cl=Clay loam, C=Clay)
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Experimental Study on Soil Shrinking and Swelling Characteristics
during the Alternative Drying and Wetting Processes

HUANG Chuan-gin® SHAO Ming-an***

( 1. State Key Laboratory of Soil Erosion and Dry Land Farming on the Loess Plateaw Northwest Sci—Tech University of Agriculture and
Forestry, Yangling 712100, China 2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water
Resources, Yangling 712100, China)

Abstract:Soil swelling-shrinking is related to the change in soil volume with water content in the processes of soil
drying and wetting. The height and diameter changes of four soils were measured during drying and wetting processes
in this study. Meanwhile both the relations between soil volume and water content and soil swelling-shrinking
characteristics were analyzed. The results showed that the three straight lines model could fit the soil shrinking and
swelling characteristic curves well. The characteristic values of the curves were smaller than 1. This indicated that
during the processes of soil swelling and shrinking, the change of the soil specific volume was smaller than that of the
soil water content. Values of the geometry factors of four soils studied were equal to 1 at the beginning of shrinking,
less than 3 and greater than 1 at other swelling-shrinking phases. The geometry factor values in different phases
showed that soil swelling-shrinking was anisotropic and only subsidence occurred at the beginning of shrinking.

Key words: Alternative drying and wetting processes; Soil shrinking and swelling; Three straight lines model,
Geometry factor; Anisotropic



