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One-dimensional Consolidation Analysis by Estimation of
Nonlinear Consolidation Coefficient
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Abstract

Therzaghi's theory of one-dimensional consolidation is restricted in its applicability to relatively thin layers, with
initial condition of low water content and small incremental loading, because it assumes infinitesimal strain and linear
material function. For this reason, Gibson et al. established a rigorous formulation of the one-dimensional nonlinear
finite strain consolidation theory. But this theory has difficulties in the estimation of nonlinear material function, the
transformation of coordinate and the modeling of construction history. In this study, nonlinear material function is
formed and numerical computer program is developed for the analysis of nonlinear finite strain consolidation theory.
The developed program consisted of several forms and modules. These forms and modules with graphic-user-interfaced
format are used in the analysis of consolidation practices. The developed program is able to consider step loading
construction, regress proper nonlinear material function and apply different finite strain consolidation parameter, g(e)
or A (e). For the purpose of the verification of the developed program, the results of case study and the prediction of the
developed program are compared. The results of comparison agree fairly well with the prediction and measured data.
And with varying finite strain consolidation parameter, g(e) or A (e), the sensitivity of predicted values were examined.
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