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Analysis of Sedimentation and Consolidation by Finite Element Method
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SYNOPSIS : A low solid-concentration suspension material is transited to a soil layer through two
stages which occur simultaneously, sedimentation and consolidation. While sedimentation occurs in
the uppermost part of material, in the remaining accumulated sediment part the soil particles form a
continuous structure, so called the ‘Terzaghi soil' and this structure consolidates under the weight of
upper part. Because of the formation of this structure, a discrete boundary, separating the sediment
from suspension is formed. This boundary is called a ‘shock boundary’ on which kinematic shocks
occur. In this study the sedimentation was considered as the solid flux on the standpoint of the
Eulerian coordinate system and consolidation as the fluid flux on the standpoint of Lagrangian
coordinate system Keeping the shock boundary commonly. From this basic understanding, a
program for one-dimensional anlysis of sedimentation-consolidation was developed using finite
element method. The comparison of the results obtained from the program and those of two
published papers verified the performance. To apply this program to real dredging field, two data
sets obtained from the tests of marine clay in this studv were analyzed.
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