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A fractal model describing the relation between clay content

and soil-water characteristic curve

TAO Gao-liang' > ZHANG Ji-r’ ZHUANG Xin—-shan’ YANG Lin’
1. State Key Laboratory of Geomechanics and Geotechnical Engineering — Institute of
Rock and Soil Mechanics — Chinese Academy of Sciences  Wuhan 430071  China
2. School of Civil Engineering and Architecture ~ Hubei University of Technology ~Wuhan 430068 China
3. School of Civil Engineering and Architecture  Wuhan University of Technology ~Wuhan 430070  China

Abstract Clay content of soil has an important influence on soil-water characteristic curve. To establish a
theoretical model describing the influence of clay content on soil-water characteristic curve the relation be-
tween the clay content and fractal dimension in terms of mass has been established by means of a fractal
theory. This relation was verified by test data and used to explain the basic rule that the fractal dimension
increases with the increase of clay content. On this basis a fractal model which reflects the influence of
clay content on soil-water characteristic curve was suggested based on the previous results. The results
show that the soil-water characteristic curves predicted by the model are in good agreement with several
tests data. The model was applied to predict the soil-water characteristic curves of some soils with different
clay content and shows the influence of clay content on the soil-water characteristic curve i.e. large clay
content corresponds to large water content of volume in the case of same soil suction.

Key words soil clay content soil-water characteristic curve fractal model
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