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Relationship among suction, void ratio and water content of expansive soils
during wetting process

XIN Zhi-yu, TAN Xiao-hui, WANG Xue, LI Peng, WANG Xian-en

(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: By means of soil water characteristic tests and wetting tests under different initial void ratios, the relationship
between the initial void ratio and the fitting parameters of soil water characteristic curve and volume change curve are discussed.
Surface fitting is carried out to establish the relationships among void ratio—gravimetric water content—initial void ratio, void
ratio—suction—initial void ratio, gravimetric water content—suction—initial void ratio and volumetric water
content—suction—initial void ratio. The test results show that in the gravimetric water content (or suction) —initial void
ratio—void ratio coordinate, the volume change surface contains saturation and unsaturation parts. In the wetting process, the
gravimetric water content at turning point between saturation and unsaturation parts increases with the initial void ratio, while
the suction at this point decreases on the contrary. In the suction—initial void ratio—gravimetric water content (or volumetric
water content) coordinate, the soil water characteristic curves that correspond to the specific initial void ratios are plane curves
with constant vertical coordinates. However, in the suction—void ratio—gravimetric water content (or volumetric water content)
coordinate, the soil water characteristic curves that correspond to the specific initial void ratios are space curves with variable
vertical coordinates, which can reflect the influences of both the initial void ratio and the variation of the void ratio during test
process.
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Table 1 Tests results of SWCC
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0.1 37.8 0.1 41.1 0.1 429 0.1 442
2.0 35.6 2.0 36.9 1.4 384 27 389
5.7 33.0 5.7 33.8 3.6 338 46 340
17.0 28.3 17.0  28.8 17.0 285 150 287
64.5 223 645 225 645 224 602 26.6
187.8 18.7 196.0 232 2045 189 2045 19.1
546.2 159 5462 159 5462 163 5300 16.4
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