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3. Numerical Analysis of One-Dimensional Consolidation Problems

Masaki KOBAYASHI*

Synopsis

It is essential to accurately predict settlements in big land reclamation projects. In practice
settlement analyses are almost perfeormed using Terzaghi’'s classical theory of consolidation. Al-
though settlement analysis of reclaimed lands can be assumed to be one-dimensional, a number
of simplified assumptions in Terzaghi’s theory deteriorate the accuracy of the prediction.

In this report a numerical analysis of one-dimensional consolidation is developed by using the
finite element method to take into account time-dependent loading, large strains, self-weight of soil,
nonlinear time-dependent stress strain relationships, settlement dependent submergence, layered
soil deposits and other such phenomena.

The effects of simplified assumptions of Terzaghi’s theory are examined by comparing cassical
analyses with numerical ones. It is shown that the effect of layered soil strata is significant in
predicting the rate of consolidation. )

Finally, classical and numerical analyses were compared for a field problem. Although the
classical analysis significantly underestimated the rate of settlements, results of the numerical
method agreed favourably with the measured settlements. The changes of water contents and
undrained shear “strength due to consolidation were predicted by the numerical method. It is
shown that predicted decrease of water contents agreed favourably with the obsereved one,
whereas numerical results overestimated the increase of shear strength.

* Chief of Soil Mechanics Laboratory, Soils Division
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