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Abstract
N,) and the soil properties,

In this study, the values of the four kinds of cone factors(/V,, /V,, /V4,, and recently proposed
for the northeastern part of Shiwha area, were investigated. The measured and
calculated undrained strengths, which have been obtained from the various experimental data, were compared
with each other, and their relationship with the plastic index was also studied. The strength from the /NV,,
method was unexpectedly not reasonable and the higher values of cone factors were observed with the larger
plastic index.
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1. Introduction In this study, the reliability of the undrained strength

calculation using the four kinds of the cone factor values,

There have been generally three kinds of cone factors
(N> Nyen Ny,) and a new cone factor /V, was recently
proposed for estimating undrained strength from the cone
penetration test result(Campanella et al. 1984, Su et al.
2002, Kim et al. 2008, Kim 2009)[1-4]. The undrained
strength is estimated from the value of the tip resistance

g, minus total overburden stress o, over /V,, the g,

vo
minus the pore pressure behind the cone tip u; over /V,,,
the u; minus the static pore water pressure u, over /V,,,

or the ¢, minus u, over /V,.

for the soils in the northeastern part of Shiwha area, was
investigated together with the plastic index, which is a
representative soil property. The values of the four cone
factors have been already estimated from the results of
UU triaxial

compression, and vane shear testings(Kim 2011)[5]. The

the piezocone, unconfined compression,

subsoil profiles, the water content variation, and the
Atterberg limits are described in Table 1 and Fig. 1,

respectively.
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[Tabel 1] Subsoil profiles

depth (m) layer USsCS su (ymd)
6~16 sea sediment CL / ML 1.0~5.0
15~25 sea sediment SM / CL 0.3~4.0
10~30 bed rock SM 3.0~6.0
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(b) Atterberg limits with depth
[Fig. 11 Soil properties

2. Reliability of Cone Factor Method

Fig. 2 presents the measured and calculated undrained

strengths based on the four kinds of cone factors.
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[Fig. 2] Measured and calculated undrained strengths

The cone factor values used for calculation have been
determined 12~39 for NV,, 11~33 for V,,, 3~8 for
Ny,» 13~42 for N, (Kim 2011)[5].

The reliability of the undrained strength calculation
based on V,,, as shown in Fig. 2, did not produce a
reasonable results. This is unexpected because NV, is
based on the u; and u, , but the pore pressures like them
have been considered as the relatively exact parameters
indicating the situation of the soil behavior such as the
consolidation status. The reason that the reliabilities based
on NV, and NV, are better than it based on V,, is that
they use only u, or u, but not both. The /V, method
seems to give a little bit better results than the IV,
method, which can be since u, might be less stably
measured during the testing process than the static pore
water pressure u, . It can be said that such methods using

uy as [V, and N,, methods should be carefully used in

the case that u, is precisely measured.

3. Cone Factor and Soil Property

The pore pressure ratio By(u; minus u, over g, minus
0,) and the plastic index, the representative soil
property, are described in Fig. 3.

It is not likely that there is any relationship between
the both quantities in Fig. 3 and previous studies(Lunne
et al. 1985, 1997)[6][7]. However, the B, is a very
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constitutive item involving important factors such as the
pore pressures, the overburden stress, and the tip
resistance; therefore, it should be noted that the B, needs
to be further studied. Fig. 4 presents the cone factors and

the plastic index.
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[Fig. 3] Plastic index with pore pressure ratio
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(d) Plastic index with /V,
[Fig. 4] Plastic index with cone factors

The values of the all four kinds of cone factors based
on the field vane test rarely vary as plastic index, which
is a very important soil property, and thus it is reasonable
to determine the representative value for the site. On the
other hand, the cone factor values based on the
unconfined and UU triaxial testings clearly indicate, in a
greater or less degree, the increasing tendency with the
increase of the plastic index. This feature is a kind of new
founding unlike in the previous studies(Kim et al. 2008,
Lunne et al. 1985, 1997)[3][6][7]. As long as in this
study, it could be recommended with caution that the
representative value of cone factor should be determined
according to the plastic index range. This is a sufficiently
possible hypothesis but it needs a lot of data to reach an
obvious conclusion.

Fig. 5 suggests the relationship between the plastic

index and the ratio of the calculated to measured

undrained strengths based on the four types of the cone
factors. The ratio value of unity denotes the very high
reliability in the calculation method of undrained strength

based on a cone factor kind and a testing type.
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[Fig. 5] Calculated and measure undrained strength with
plastic index

For the three types of the cone factors except /V,,, the
ratio values from the field vane test result could be found
in the narrower band near unity than those from the
unconfined and UU triaxial test results. This meas that the
field vane test is recommended as the testing type in
which the undrained strength is obtained to get the cone
factor value, on the other hand, it can be said that the
N,, method should be used with great caution. The
fluctuation of the data in the /V,, method mainly results
from the difficultness in measuring the pore pressures in
the cone penetration test procedure.

The N, and NV, methods produced better results than
the /V,, and /V,, methods. This can be thought also due
to the experimental hardship in measuring the precise pore
water pressures. It might be concluded, as long as in this

study, that the two cone factor methods based on /V,, and
NV, could be recommended with the field vane testing for

the reasonable result.
The ratio values for the plastic index values less than
about 9 were generally underestimated for the three types

of the cone factors except /V,,. On the contrary, the ratio

values were generally overestimated for the plastic index
over 20. This tendency is growing for the unconfined and
UU triaxial testings rather than for the field vane testing
and the ratio tends to even increase with the increase of
the plastic index for the two testings. The overestimation
of the undrained strength might result in the opposite side

of the conservative design. The range of the plastic index
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needs to be considered in the determination of the

representative value of the cone factor.

4. Conclusions

In this study, the reliability of the four cone factor
methods, which are based on the four kinds of cone
factors NV, N, N,,, and V,, are investigated using
the experimental results of the unconfined, UU triaxial,
and field vane testings for soils of the northeastern part
of Shiwha area. The relationships between the methods
and the plastic index are also studied. The following

conclusions could be made.

® The methods based on /V,, and /V, were more reliable
than those based on /V,, and NNV,,. Specially, the
Ny, method did not give any reasonable results.

This is due that the method uses both pore pressures
uy and u, .

® Any relationship was not observed between the pore
pressure parameter and the plastic index. but the B,
is so constitutive in soil characteristics that it needs
further research.

® The representative value of the cone factors tend to
vary with the plastic index. The plastic index range
should be considered to determine the reasonable
cone factor value.

e[t might be concluded that the two cone factor

methods based on /V,, and /V, could be recommended

with the field vane testing considering the
relationship between the plastic index and the ratio
of the calculated to measured undrained strengths.
® The calculated undrained strength for the plastic
index values less than about 9 were generally
underestimated; however, it was generally overestimated

for the plastic index over 20.
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