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Prediction of air-entry value and soil-water characteristic curve of soils with
different initial void ratios
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Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)
Abstract: The prediction method for soil-water characteristic curve under different initial void ratios is the foundation of the
study on hydro-mechanical coupling of unsaturated soils, so it is of important research significance. For this purpose, the
prediction method for air-entry value of soils with different initial void ratios is established based on the fractal theory. The
fractal dimension of different initial void ratios is studied and discovered to be approximately the same rule. On this basis, the

prediction method for soil-water characteristic curve of soils with different initial ratios is established by using the fractal model.

The experimental results show that the proposed prediction method is reasonable.
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Fig. 1 Soil water characteristic curves in terms of mass water
content under different initial void ratios
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Table 1 Experimental results of soil-water characteristic curve

H PIGHALBRLL e
Ji/kPa  1.115 1.037 0.964 0.897 0.833 0.719 0.613

0 0.402 0.377 0.350 0.323 0.303 0.270 0.223
15 0.309 0.297 0.315 0.304 0.303 0.270 0.223
30 0.280 0.272 0.291 0.274 0.274 0.258 0.223
80 0.243 0.237 0.252 0.259 0.242 0.237 0.218
160 0.222 0.216 0.224 0.243 0.221 0.219 0.214
280 0.202 0.199 0.204 0.203 0.202 0.203 0.204
450 0.187 0.186 0.189 0.186 0.188 0.190 0.192
700 0.182 0.183 0.183 0.181 0.184 0.185 0.186
1250 0.180 0.178 0.180 0.174 0.178 0.181 0.181
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Fig. 2 Fractal dimension for e;=1.115
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Fig. 3 Fractal fitting of soil-water characteristic curve for e;=1.115
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Fig. 4 Predicted and fitting results of air-entry value under
different initial void ratios
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Fig. 5 Experimental and predicted results of soil-water characteristic curves under different initial void ratios
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