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In this thesis, characteristics of clayey silts with low plasticity located at western site of Korean
peninsula were analyzed focusing on the evaluation of fully undrained and partially drained
shear strengths. Several points of soil classification using Casagrande’s plasticity chart were
discussed and revised Polidori’s plasticity chart were suggested through verification of
applicability using Korean four different marine clayey soils.

Firstly, it was carried out to investigate the applicability and problems of soil classifications
based on the plasticity charts for natural marine soils taken from four different Korean coastal
areas, and also through comparison with the plasticity charts in Casagrande and Polidori. The
liquid limit and plastic limit of fine-grained soils could be altered according to both the
percentages of the silt and clay fraction, therefore, the silt fraction is proposed to be almost as
important as the clay fraction in relation between the Atterberg limits and these compositional
fractions. In conclusion, Polidori’s revised plasticity chart based on the CF=30% borderline
proposed by this study appears to be more appropriate for the classification of silt or clay. This is
because no distinction exists above the A-line where the natural soils taken from the four
different coastal areas lie on the empirical plasticity chart proposed by Casagrande, and these
soils were classified as silt by Polidori’s plasticity chart.

Secondly, a series of laboratory and in-situ tests were carried out to evaluate undrained strength
of clayey silts with low plasticity at Incheon and Gunsan sites. The applicability of UC in
determining the undrained strength of these soils was examined. It can be concluded that UC test
is not suitable for evaluating the undrained shear strength of low plastic soils. Therefore, in
evaluating the undrained shear strength of soil with a low plasticity index, effective confining



pressure that corresponds to typical marine clay should be applied to a soil specimen before
shearing in order to compensate for the lost residual effective stress. In this case, the CIU
(recompression test) proposed by Tsuchida and Mizukami can be quite useful in duplicating the
in situ shear strength of a soil. The undrained shear strength normalized by the yield
consolidation pressure, s,/p'c, are presented for four coastal sites, that is, Busan/Gwangyang and
Incheon/Gunsan having the characteristics of high and low plasticity, respectively. The field vane
shear strengths, su(FVT), were compared with the unconfined compressive strength, qu/2 which
has been used as a representative testing method in Korea.

Many researchers have suggested that the undrained shear strength normalized by the yield
consolidation pressure, s, /p'c depends on I, However, the undrained shear strength normalized
by the yield consolidation pressure, s,/p'; is in the range of 0.25 to 0.35, independently of the
plasticity index, Ip except for sy/p'c, using qu/2 values in case of soils having a low plasticity
such as Incheon and Gunsan clayey silts.

Bjerrum’s correction factor has been commonly applied to evaluate the mobilized undraimed
shear strength using the field vane test in Korea. However, the corrected undrained shear
strengths using Bjerrum’s correction factor, including Morris and Williams® method were
considerably underestimated for Korean marine clay when compared with the q,2 values that
have been used as the mobilized undrained shear strength for practical design in Korea.

Thirdly, partial drainage characteristics of clayey silts with low plasticity were analyzed using
laboratory and in-situ tests. When estimating whether low plastic soil is under partially drained
conditions or not, the approach recently proposed by Schnaid et al., can be quite useful. This
approach is based on plotting the normalized cone resistance, Qt, vs. the pore pressure parameter,
Bq in combination with the strength incremental ratio s,/o'y,, from the CPTU data. It is evident
that two-thirds of the results fall in the range where Bq < 0.3, corresponding to the domain in
which partial drainage prevails when testing normally consolidated soils at a standard rate of
penetration (2cm/s).

Fourthly, the comparison of stability analysis regarding fully undrained and partially drained
concepts for a low plastic soil, respectively, were carried out to check economic feasibility of
each design concept. The replacement depths were estimated by applying a series of internal
friction angles to consider its sensitivity under partially drained conditions. The estimated
replacement depths (Compulsory replacement method) and replacement ratio, as (SCP method)
were drastically changed with a slight change of internal friction angles. Accordingly, selecting
appropriate strengths in stability analysis 1s the most important thing. According to back analysis
from field measurement data at completed construction sites applied compulsory replacement
method and the analysis of CPTU based strengths, the internal friction angles under partially
drained conditions ranged from ¢™=5° to ¢'=15° At the present stage, it is very difficult to select
appropriate ¢ value to design improvement of clayey silts under partially drained conditions
beneath gravity type structures such as breakwaters, quay walls, and revetments. Therefore,
when applying partially drained concept in designing soft ground improvement, it is
recommended that the lowest ¢'=3-5 ° be applied to stability analysis from the view point of
safety side.



From now on, further in-depth study should be carried out regarding the applicability ot each
design concept focusing on the evaluation of partially drained strength (") of the intermediate
soil through detailed analysis of dissipation trend in CPTU data.

rim SCH e ok DR H ]

HESHDAREMED H 5 Z

) OUEMRI A Lo alold, Mo S8 3D 30% 2 EN & L TR Y U

ZRH BN LTE

— .« i

—J7, BEOC) RO LA DIEHEAREERHE 2 F TR 2B T,

R RO DR A & L TEAH A D5




intermediate soil with low plasticity from Incheon, Korea, International journal of offshore and polar

engineering, Vol. 24, No. 4, pp. 309-319, 2014.
2)  Juhyun Kim, Hiroshi Matsuda, Sangguk Jeong, Wonjin Baek : Applicability to Korean marine clay of
the mobilized undrained vane shear strength using correction factors, Marine Georesources and

Geotechnology, Vol. 33, 2, pp. 150-159, 2015.



