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The piezocone penetration test (PCPT) is an effective in-situ testing method for the characterization of saturated clays. While
various PCPT-based consolidation analysis methods were developed, uncertainties still exist, which are associated with the type
of interpretation methods and model parameter determination. In this paper, a methodology for the analysis of horizontal
consolidation using PCPT dissipation test results is explored and proposed for the application in vertical drains. Based on the
concept of time-drainage distance relationship, a direct correlation model between field horizontal consolidation and PCPT
dissipation processes is proposed. The proposed method refers the whole range of the PCPT dissipation process, and thus more
realistic consolidation prediction is expected. PCPT dissipation test results and time-settlement data from the test site are used
to evaluate the correlation parameter for the proposed method. In order to validate the proposed method, experimental test
results were collected from the literature and used to compare measured and predicted consolidation behavior. It is observed
that the results from the proposed method show reasonably close agreement with measured field consolidation settlements.

INTRODUCTION

The routine procedure for the determination of consolidation
properties for clays is commonly based on laboratory consolidation
tests using undisturbed soil samples. When a target sampling
depth is deep, which is frequently encountered in marine clay
deposits or offshore seabed soils, significant uncertainties are
involved in the sampling process and estimated properties. The
uncertainties are mainly related to sample disturbance, which alters
in-situ soil conditions, and experimental limitations in deeper-depth
sampling. For example, Chung (1999) reported that settlements and
consolidation time can be underestimated by 120% to 600% in
marine clay deposits due to sample disturbance.

The piezocone penetration test (PCPT) is a common in-situ testing
method that has been widely used for the soil characterization
and other geotechnical purposes. PCPT is particularly effective
for offshore soils as the mobilization and dissipation of excess
pore pressure are measured and various types of measurements can
be obtained. The majority of PCPT applications for clays have
focused on the mobilization of the PCPT excess pore pressure and
the coefficient of consolidation, cr (Levadoux and Baligh, 1986;
Teh and Houlsby, 1991; Burns and Mayne, 2002).

For the estimation of cr from PCPT dissipation results, the 50%
degree of consolidation is often adopted as a reference value, while
cr can vary depending on the degree of consolidation (Schnaid
et al., 1997). Interpretation methods also need to be addressed
for the variability and uncertainties of cr values. Various PCPT
interpretation methods have been proposed for the determination
of cr (Torstensson, 1977; Baligh and Levadoux, 1986; Teh and
Houlsby, 1991). According to Chu et al. (2002), the values of cr ,
estimated by using the method of Baligh and Levadoux (1986),
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are higher than those estimated by Teh and Houlsby (1991), who
introduced the rigidity index Ir to reflect more detailed mechani-
cal condition of clays. Moreover, cr differs from the horizontal
coefficient of consolidation, ch, which represents the actual field
consolidation process and a consolidation property necessary for
the design of vertical drains. The correlation between cr and ch
is somewhat empirical, as the cone penetration into undrained
clay causes changes in soil and stress conditions, and thus the
dissipation mechanism is different from the field horizontal consoli-
dation. Owing to such empirical aspect, the cr − ch correlation is
often assessed by a project design engineer based on local soil
condition.

In the present paper, a PCPT-based consolidation analysis method
is proposed based on the concept of the coupled dissipation
correlation between PCPT and field horizontal consolidations. For
this purpose, a normalized consolidation time relationship is defined
and introduced into the correlation model between PCPT and field
horizontal consolidations. The model parameters for the proposed
correlation model are evaluated by using field test results, and an
equation for the evaluation is presented based on PCPT results.
Sample cases are selected and used to compare measured and
predicted results.

COEFFICIENT OF CONSOLIDATION

Laboratory Consolidation Tests

The determination of the coefficients of consolidation (cv or ch)
from laboratory consolidation tests is subjected to various uncer-
tainties due to sample disturbance. Carrubba (2000) investigated
the effect of undrained stress relief on consolidation properties for
reconstituted clays. It was observed that the undrained stress relief
plays an important role in the process of sample disturbance for
normally-consolidated clays and more evidently for anisotropically-
consolidated soil samples. Shogaki (1996) proposed a method




