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Evaluating Self-Weight Consolidation for Dredged Soil Mixed with
Coarse-Grained Soils
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The sedimentation and self-weight consolidation of dredged soil is influenced by segregating sedimentation. Various prob-
lems occur depending on the sedimentation characteristics, which are difficult to predict. Accordingly, the authors calculated
the volume and density ratios for a fine-grained soil layer in dredged soil after the completion of sedimentation and self-
weight consolidation. Then, they calculated the resulting settlement. This method was found to be effective for evaluating
the settlement caused by sedimentation and self-weight consolidation.

INTRODUCTION

In areas undergoing large-scale dredging and reclamation, the
depth of dredging increases continually. Characteristics such as
the location of the sand discharge pipe, input velocity, water con-
tent, and space and height of reclamation all influence the sed-
imentation and self-weight consolidation of dredged soil; hence,
predicting the engineering properties of dredged soil is difficult. In
addition, because the physical properties of dredged soil, includ-
ing grain size distribution and specific gravity, vary according
to the region, location, and depth, predicting its behavior dur-
ing reclamation is impossible (Arulrajah et al., 2004; Chu et al.,
2009). Clay with a high plasticity index is the primary soil used
in research investigating the engineering properties of dredged
soil that vary from sedimentation to consolidation (Arulrajah and
Bo, 2008; Bo et al., 1999). In addition, many research projects
have focused on the effect of changing several conditions such
as the water content and the height of suspended solids; in par-
ticular, methods for predicting the volume change based on sed-
imentation and self-weight consolidation tests are being applied
to new designs (Lee et al., 2011). Although many studies have
been conducted using models to investigate depositional proper-
ties, including the effect of a continuous input of dredged soil, the
results of these studies suffer from problems related to generaliza-
tion, because they do not account for variations in the engineer-
ing properties of dredged soil during reclamation. In this study,
to investigate the characteristics of sedimentation and self-weight
consolidation for dredged soil in accordance with changes in the
grain size, the grain size is varied for the general sedimentation
test, and the characteristics of sedimentation and self-weight con-
solidation obtained are compared with those obtained in previous
studies. As the method of analyzing sedimentation and self-weight
consolidation is based on the Yano method (Yano, 1985), the end
time of self-weight consolidation was not appropriate, because
of the inflection point in self-weight consolidation progress with-
out respect to the creep consolidation. Also, the settlement in
the dredged soil containing mostly coarse-grained soil was over-
estimated because the influence of segregating sedimentation was
not considered. To overcome this problem, hydraulic and stan-
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dard consolidation tests are performed to evaluate the end time of
self-weight consolidation. Also, the authors calculate the deposit
ratio of fine-grained soil and coarse-grained soil after completing
sedimentation and self-weight consolidation, measure the density
distribution for evaluating sedimentation and self-weight consoli-
dation, and suggest a method to obtain more reasonable results.

CHARACTERISTICS OF VOLUME CHANGE FOR
DREDGED SOIL

Characteristics of sedimentation

In general, suspended solids exhibit four types of sedimenta-
tion patterns: free fall of settling particles, free fall of flocs, hin-
dered settling, and settling due to self-weight consolidation. It
is not known whether these four patterns can be applied to liq-
uid clay. However, the grain size of clay has been analyzed for
the free-settling pattern, and the compression-settling pattern was
observed by Mikasa (1963). Thus, these four patterns are expected
to appear. Which pattern occurs depends on the density and the
coagulation of the suspended solid. For liquid clay, the water con-
tent and salt concentration determine the sedimentation pattern.
In general, as the ion density in the water increases, so does
the coagulation of clay, and single grains likely will form. Imai
(1984) conducted research by adopting salt concentration as a
scale for expressing coagulation. Imai varied the ratio between the
water content and the salt concentration contained in liquid clay
to observe the resulting sedimentation patterns and then classified
the patterns, as shown in Fig. 1. Further, Imai (1981) studied gen-
eralized sedimentation properties, as shown in Fig. 2, using the
results of sedimentation tests performed using clay obtained from
Osaka Bay. This figure clearly depicts the interrelation between
settling and sediment formation. The process of soil sedimenta-
tion in general consists of three stages. In the flocculation stage,
no settling takes place, but flocculation yields flocs. In the set-
tling stage, the flocs gradually settle, forming a layer of sediment
that undergoes consolidation and reduction of water content. The
boundary between the upper settling zone and the sediment is the
birthplace of new sediment. As the sediment grows, the settling
zone becomes thinner and finally vanishes. In the consolidation
stage, all of the sediment thus formed undergoes self-weight con-
solidation and finally approaches an equilibrium state.

Characteristics of self-weight consolidation

Self-weight consolidation begins in the lower layers by simul-
taneous sedimentation and deposition; the velocity of self-weight




