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2-D Axisymmetric Non-linear Finite Strain Consolidation Model
Considering Self-weight Consolidation of Dredged Soil
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Abstract

Vertical drains along with the preloading technique have been commonly used to enhance the consolidation rate of
dredged placement formation. In practice, vertical drains are usually installed in the process of self-weight consolidation
of a dredged soil deposit because this process takes considerable time to be completed, which makes conventional
analytical or numerical models difficult to quantify the consolidation behavior. In this paper, we propose a governing
partial differential equation and develop a numerical model for 2-D axisymmetric non-linear finite strain consolidation
considering self-weight consolidation to predict the behavior of a vertical drain in the dredged placement foundation
which is installed during the self-weight consolidation. In order to verify the developed model in this paper, results
of the numerical analysis are compared with that of the lab-scaled self-weight consolidation test. In addition, the model
verification has been carried out by comparing with the simplified method. The comparisons show that the developed
model can properly simulate the consolidation of the dredged placement formation with the vertical drains installed during
the self-weight consolidation. Finally, the effect of construction schedule of vertical drains and of pre-loading during
the self-weight consolidation is examined by simulating an imaginary dredged material placement site with a thickness
of 10 m and 20 m, respectively. This simulation infers the applicability of the proposed method in this research for
designing a soil improvement in a soft dredged deposit when vertical drains and pre-loading are implemented before

the self-weight consolidation ceases.
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Table 1. Material properties of Kaolinite

Soecific Liquid Plastic | Plasticity

Material Cg)ravit Limit Limit | Index | USCS
Y () (%) (%)

Kaolinite | 2.65 61.2 30.4 30.8 CH

Fig. 3. Lab-scaled self-weight consolidation test equipment
embedding vertical drain
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