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Application of incremental nonlinear consolidation theory for unsaturated
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Abstract: Based on the incremental nonlinear consolidation theory for unsaturated soil and the relative dry density as the
internal variable, the bidirectional coupling analysis of soil deformation and water transfer of a high fill project in Yan’an New
District of northern Shaanxi is carried out. The influences of the post-construction settlement of the fill and rainfall infiltration
on its settlement and water distribution are predicted. The results show that compared with the traditional double-line method,
the incremental nonlinear consolidation theory for unsaturated soil can simulate the process of construction and rainfall and the

deformation of soil and the movement of water in soil at the same time. Especially it can make the calculated results be more

reasonable by considering the bidirectional coupling effect between the soil deformation and water transfer.
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Fig.1 Area of analysis
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Fig.2 FEM model for fill
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Table 1  Basic parameters of fill
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Table 2 Mechanical parameters of fill
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Fig.3 Curve of filling progress
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Fig.4 Variation of suction, vertical stress,saturation and dry
density along with depth at Point JCS26 after
completion of filling for 5 years
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Fig.6 Curve of water infiltration on filling surface caused by
rainfall at Point JCS26
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Fig.7 Time-dependent variation curves of total water head at
different depths below Point JCS26
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Fig.8 Time-dependent variation curve of ground settlement at

Point JCS26
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