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�e consolidation characteristics of kaolin, bentonite, their mixtures, and natural clays have been widely evaluated. However, the
effect of pore fluid on the consolidation characteristics of artificially structured kaolin-bentonite mixtures should be more
investigated. In this study, the oedometer tests were carried out on mixtures of kaolin with 10%, 20%, and 30% bentonite
reconstituted with distilled water and 1M NaCl. �e testing samples with an “artificial structure” were prepared using the
preconsolidation procedure. �e test results show that bentonite greatly affects the consolidation behavior of mixture samples,
especially when the pore fluid is distilled water. In the case of distilled water, the addition of bentonite to kaolin clay significantly
increased the compression index (Cc), swelling index (Cs), and coefficient of volume change (mv). In this case, the mv of mixture
samples increased significantly at low effective axial stress (σ′a) levels (less than the preconsolidation pressure) and then decreased
as the σ′a further increased. In the case of 1M NaCl as the pore fluid, the Cc, Cs, and mv slightly changed with the increase of
bentonite content. �e research results also confirmed that the effect of saline water on the compression index was noticeable
when the liquid limit of soil with distilled water was higher than 110%, and the compression index of soil with distilled water was
higher than 1. Regarding the coefficient of consolidation (Cv), the Cv of kaolin sample increased as the σ′a increased, and this trend
was independent of the pore fluid chemistry. By contrast, the Cv − σ′a trend of mixture samples depended not only on the pore
fluids but also on the stress level.

1. Introduction

�e compressibility of clays is one of the most important
aspects in geotechnical engineering, especially regarding the
settlement calculation. It has been widely studied in terms of
different clay minerals and different pore fluids [1–8]. �e
results indicated that there was a significant difference in the
compression behavior of bentonite and kaolinite with dif-
ferent pore fluids. It may be attributed to the difference in
surface charge and clay mineral structures [7, 9–14]. For
bentonite, the compression behavior accords with the
double layer theory and strongly depends on the pore fluid
chemistry.�e increase in ion valence and ion concentration
of the pore fluid leads to a decrease of the compressibility
and swelling ability. For kaolinite, the pore fluid also affects

the compressibility but with a smaller degree than for
bentonite. Robinson and Allam [7] and Sridharan and Rao
[8] noted that the compressibility of kaolinite was mainly
governed by mechanical factors, while it of bentonite was
mostly controlled by physicochemical effects. However,
Chen et al. [3] noted that the compressibility and swelling of
kaolinite were controlled by both chemical and physico-
chemical factors. �e compressibility of kaolinite was in-
dependent of pore fluid properties under stresses of 300 kPa.
�e controlling factors of compression may affect the
consolidation coefficient (Cv). Robinson and Allam [7]
showed that the Cv increased with consolidation pressures
when the controlling factor of compression behavior was
mechanical and decreased with consolidation pressure when
the controlling factor was physicochemical. Recently, Dutta
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and Mishra [5] investigated the consolidation behavior of
bentonite mixed with different salt solutions. �e research
results showed that the consolidation parameters, including
Cc, coefficient of volume change (mv), and t90 (90% of
consolidation) of the bentonite, decreased while Cv in-
creased with the increase of salt concentration. Moreover,
the Cv decreased as the consolidation pressure increased
regardless of the salt solution.

�e consolidation behavior of kaolin-bentonite mixtures
has also been examined. Di Maio et al. [4] studied the
consolidation behavior of kaolin-bentonite mixtures and
natural soils mixed with distilled water and indicated that the
mineral compositions, especially smectite, had a significant
effect on the volume change behavior. Fan et al. [15] inves-
tigated the compression behavior of kaolinite-Ca-bentonite
mixtures using for wall backfill. �e samples were mixed with
distilled water at different initial water contents. �e research
results showed that the compressibility depended significantly
on the initial water content and bentonite content. Besides,
they indicated the existence of the remolded yield stress on the
inverse “S” shape of compression curves, and it had a unique
correlation with e1 (void ratio at 1 kPa). Recently, Lodahl and
Sørensen [16] examined the effects of pore water chemistry on
the unloading-reloading behavior of reconstituted kaolin-
bentonite mixtures. �e research results showed a significant
effect of smectite mineral, pore water salinity, and cation
valence in the pore fluid on the volumetric compression in
both virgin state and overconsolidated conditions.

From the literature, it can be seen that the reconstituted
samples of kaolin, bentonite, and their mixtures have widely
been used to investigate the consolidation characteristics of
soil since kaolinite and bentonite are two of common clay
mineral types in soil. In addition, bentonite is commonly
used in civil engineering applications such as the slurry wall,
cutoff wall, and barriers in landfill [1, 15, 17–21]. Besides the
reconstituted samples, the undisturbed samples were often
used to investigate the consolidation behavior of natural
clays. However, for undisturbed samples of natural clays, the
effect of pore fluid chemistry on the consolidation charac-
teristics was often examined using the intrusion or leaching
procedures [22–28]. �us, the reconstituted samples are
commonly used to investigate the effect of pore fluid
chemistry with different concentrations on the consolidation
behavior of soils.

In general, the consolidation characteristics of recon-
stituted kaolin, bentonite, their mixtures, and natural clays
have been widely investigated. Nevertheless, the samples were
often prepared by mixing with distilled water or saline water
at their liquid limits in the form of a slurry and packed into the
oedometer rings in thin layers or at the optimum water
content and then compacted in the oedometer ring. �ese
procedures may lead to the existence of air bubbles within the
soil sample. In this study, the preconsolidation procedure
using a consolidation tank will be employed to prepare
samples for oedometer tests. Accordingly, the mixtures of
commercial kaolin and bentonite were mixed with distilled
water and 1M NaCl in the form of a slurry and then pre-
consolidation in the consolidation tank under a certain
pressure. In this case, these preconsolidation samples showed

an “artificial structure” and were used as testing samples.
�e 1D consolidation test was employed to investigate the
consolidation behavior of these samples. In this investigation,
the consolidation parameters, including compression index
(Cc), swelling index (Cs), coefficient of volume change (mv),
and coefficient of consolidation (Cv) of kaolin and kaolin-
bentonite mixtures with distilled water and 1M NaCl in the
pore fluids, were reported and evaluated. �e factors
governing these parameters were also discussed.

2. Materials and Methods

In this study, commercial kaolin and bentonite widely
consumed in Japan were used. �e physical properties of
kaolin and bentonite are shown in Table 1.

�e sample mixtures were created by mixing 90%, 80%,
and 70% kaolin with 10%, 20%, and 30% bentonite (dry
weight), respectively. Kaolin and kaolin-bentonite mixtures
were mixed with distilled water and 1MNaCl solution in the
form of a slurry at about 2 times their liquid limits.
According to the research results of Di Maio et al. [4], the
compression index of some clays, including Ponza ben-
tonite, Bisaccia clay, Marino clay, and kaolin, was almost
unchanged when the concentration of NaCl solution in the
pore fluid was higher than or equal to 1M.�e slurry sample
was then stored in the humidity chamber for 24 h at room
temperature (20± 2°C) to prevent the loss of moisture
content and reach a homogeneous state. �e double-
draining consolidation tank with an inner diameter of 15 cm
and a height of 30 cm was employed for sample preparation
(Figure 1). �e inside wall of the consolidation tank was
highly cleaned and coated by a thin layer of petroleum jelly
to minimize the friction force between the wall and the soil
samples and to easily extrude samples after consolidation.
�e slurry was transferred into the consolidation tank using
a spoon, and a vacuum pressure of 70 kPa was applied for
about 1 h to release the air bubbles trapped in the slurry. As
reported, the water content of remolded samples for the
oedometer test should be closed to the liquid limit to
mitigate the effect of initial water content on results
[5, 17–19, 29]. �us, in this study, the vertical load of 45 kPa
will be applied to consolidate the slurry in the tank to
produce the preconsolidation samples, which have the water
content closed to the liquid limit. �e consolidation process
would be finished until the end of the primary consolidation,
which was confirmed by judgment based on the 3t-method
[30, 31]. �e method has been widely used for the prepa-
ration of preconsolidation samples in the laboratory test in
Japan [32–34]. After finishing the consolidation process in
the tank, the vertical load was unloaded, and the cylindrical
tank containing the sample was removed from the top and
bottom plates. Since the inside wall of the cylindrical tank
existed a thin layer of petroleum jelly, the sample was easily
pushed out by hand. �e specimens to be used in the
oedometer tests were cut from the preconsolidation samples
using a cutter ring with a height of 2 cm and an inner di-
ameter of 6 cm. �e oedometer tests were carried out
according to a Japanese standard (JGS 0411-2009) [35].
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Some physical properties of testing samples are shown in
Table 2. In this table, the water content was determined
following ASTM D2216-10 [36] using the oven drying
method. �e Atterberg limits of testing samples were de-
termined according to ASTM D4318-10 [37]. It should be
noted that in the case of 1M NaCl as the pore fluid (saline
soil sample), the conventional method for determination of
water content may give the erroneous results since the
dissolved salt remains with soil solids when the pore water
evaporates [38]. �us, in this study, to eliminate the errors,
the water content and Atterberg limits of saline soil samples
were calculated and determined as the procedure shown in
Noorany [38]. Accordingly, the water content was corrected
based on the converting formula with salinity content (r) of
5.8% (1M NaCl), and 1M NaCl solution was used to de-
termine the Atterberg limits of saline soil samples. Before
applying a load, the same solution as the pore fluid in the soil
sample was poured into the oedometer cell to prevent the
leaching of salt from soil sample to the cell solution, and the
entire consolidation cell was covered by a plastic bag to
prevent evaporation during testing [3, 5, 17–19]. �e tests
were performed according to the Japanese standard [35] and
at the room temperature of 20± 2°C.

3. Test Results and Discussion

3.1. Compression and Swelling Behavior. Consolidation test
results of samples with distilled water and 1M NaCl as the
pore fluids are shown in Figures 2(a) and 2(b). As can be
seen from these figures, the mixtures with higher bentonite
content showed higher void ratios and faster deformation
levels at low pressures. However, this trend was almost
diminished at high pressures. �e decrease of the void ratio
at low pressures was remarkable when the pore fluid was
distilled water. In the case of distilled water as the pore fluid,
the compression curves of mixture samples exhibit an

inverse “S” shape, which is clearer for the mixtures with
bentonite content more than 10%.�e inverse “S” shape was
also found in the remolded clayey soils [39, 40], in the Na-
bentonite slurry [41], and in the Ca-bentonite slurry for wall
backfill (with bentonite content from 10% to 15%) [15].

From e− log σ′a curves, the yield stress (preconsolidation
pressure) is determined based on the method of Casagrande
[42] and denoted as “apparent yield stress.” As shown, the
apparent yield stress value of all samples tends to decrease as
the bentonite content increases. Furthermore, the apparent
yield stress in the case of distilled water (Figure 2(a)) is lower
than that in the case of 1M NaCl as the pore fluid
(Figure 2(b)). As mentioned above, all samples were first
subjected to a consolidation pressure of 45 kPa in the
consolidation tank until the end of primary consolidation, so
the yield stress (preconsolidation pressure, Pc), theoretically,
should be equal to 45 kPa regardless of the effect of sampling
and load increments. However, the value of apparent yield
stress for samples with distilled water in the pore fluid is
smaller than the calculated value of 45 kPa, except for kaolin
sample (Figure 2(a)), whereas it for samples with 1M NaCl
in the pore fluid is higher than 45 kPa (Figure 2(b)). �e
differences between apparent and calculated yield stresses
and the decrease of apparent yield stress with increasing
bentonite content can be explained based on the modified
effective stress concept at the particle level as proposed by
Sridharan and Prakash [43]. In the case of distilled water as
the pore fluid, the diffuse double layer (DDL) thickness of
mixture samples is large; so, the repulsive forces dominate,
resulting in low modified effective stress, and this, in turn,
decreases the apparent yield stress to lower than the cal-
culated value [26, 44, 45]. In the case of 1MNaCl as the pore
fluid, the attractive force will dominate due to the decrease of
DDL thickness and results in an increase of the modified
effective stress. Although the overburden stress is removed
by sampling, the internal effective stress still existed within
the soil sample [45]. �us, in this case, the increase of
modified effective stress will increase the apparent yield
stress to higher than the calculated value. Besides, in both
cases of distilled water and 1M NaCl, the decrease of ap-
parent yield stress with the bentonite content is attributed to
the decrease of modified effective stress as the bentonite
content increases.

�e change of coefficient of compressibility (Cc) and
swelling index (Cs) with different bentonite proportions and
pore fluids are shown in Figure 3. It is well known that
compression and swelling behavior depends much on the
DDL thickness. �e DDL thickness around smectite parti-
cles in distilled water is much higher than that around
kaolinite particles [10, 11, 13, 14]. As reported by Sridharan
and Rao [8], there are two factors controlling the volume
change characteristics of clays, namely shearing resistance

Table 1: Physical properties of kaolin and bentonite.

Sample Specific density, ρs (g/cm3) Liquid limit, wL (%) Plasticity index, IP Clay fraction, CF (%) Activity index, A (−)

Kaolin 2.645 77.5 42.1 46 0.92
Bentonite 2.759 405 351.3 62 5.66

Guide rod

Top drainage

Cylindrical tank

Piston
Filter paper + porous disc

Filter paper + porous disc

Sample

Bottom drainage

Dial gauge

Pressure

Top plate

Bottom plate

Figure 1: Consolidation tank for sample preparation.
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and DDL repulsive forces, in which, the DDL repulsive
forces play an important role in explaining the compress-
ibility behavior, especially for smectite mineral [6, 8, 10].
�erefore, higher bentonite content leads to higher com-
pressibility and swelling ability. �e Cc and Cs increased

significantly with an increase in bentonite content when the
pore fluid was distilled water (Figure 3(a)). �is indicates
that, in the case of distilled water, the compression and
swelling behaviors of mixture samples depend much on
bentonite content and are mainly governed by
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Figure 2: Void ratio—effective axial stress relationship. (a) Distilled water; (b) 1M NaCl.
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Figure 3: Influence of bentonite content on the compression and swelling indices.

Table 2: Some physical properties of testing specimens.

Pore fluids % bentonite Liquid limit, wL

(%)
Plasticity index, IP

(%)
Water content, w0

(%)
Initial void ratio,

e0
Bulk unit weight, c

(g/cm3)

Distilled
water

0 77.5 42.1 75.1 1.989 1.55
10 112 77.1 100.2 2.660 1.45
20 136 99.7 121.6 3.250 1.39
30 172 129.1 156.8 4.239 1.31

1M NaCl

0 64 30.0 63.1 1.661 1.62
10 73 40.4 65.0 1.728 1.61
20 75 42.8 67.4 1.791 1.60
30 77.5 44.5 68.5 1.846 1.59
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physicochemical factors. Figure 3(b) presents that the Cc
increases slightly with increasing bentonite content when the
pore fluid is 1M NaCl, while the Cs is almost unchanged. It
reveals that, in the case of 1M NaCl, compression and
swelling behaviors are mostly controlled by mechanical
factors. �is attributed to the DDL is almost suppressed at
high ion concentration of 1M [5]. �e Cc and Cs values of
kaolin are almost similar in both cases of distilled water and
1M NaCl as the pore fluids. �is confirms that the behavior
of kaolin is mainly controlled by mechanical effects [7, 8]. It
can be seen that the behavior in compression and swelling of
mixture samples mixed with 1M NaCl is similar to that of
kaolin.

Figure 4 shows the relationship between the normalized
compression and swelling indices concerning the pore fluid
and bentonite content. As shown in Figure 4, theCc andCs of
mixture samples decrease significantly when the pore fluid is
1M NaCl. Additionally, the normalized swelling and
compression indices decrease notably with 10% bentonite.
�is indicates that 10% of bentonite is sufficient to change
the Cc and Cs dramatically.

�e relationship between the normalized compression
and swelling indices concerning the pore fluid and liquid
limit of clay with distilled water is shown in Figure 5. �e
data in Figure 5 are collected from previous studies. Yuk-
selen-Aksoy et al. [29] investigated the effect of seawater on
the compressibility characteristics of different clays. Di Maio
et al. [4], Mishra et al. [17], and Shariatmadari et al. [20]
examined the effect of saline water with the concentration of
1M in the pore fluid on the compressibility characteristics of
clay. As shown in Figure 5, the effect of 1M NaCl on the
compressibility characteristics of kaolin-bentonite mixtures
in this study (pink symbol) is noticeable when the liquid
limit for distilled water, wL, is higher or equal to 112% (a
mixture of 10% bentonite and 90% of kaolin). �is has
confirmed the research finding of Yukselen-Aksoy et al. [29]
that the effect of saline water on the compressibility char-
acteristics was significant when the liquid limit of soil for
distilled water was higher than 110%.

�e relationship between the compression index of soil
with saline water and distilled water as the pore fluids is
shown in Figure 6.�e data in Figure 6 are collected from the
previous study, which investigated the compression index of
soil with saline water concentration up to 1M
[4, 17, 20, 29, 46]. �e dotted line in Figure 6 shows that the
compression index of soil with saline water (Cc(Saline)) is
almost equal to that of soil with distilled water (Cc(Distilled)).
�is indicates that when the Cc(Distilled) is lower than 1, the
effect of saline water in the pore fluid on the compression
index is insignificant. By contrast, as shown by the
continuous line, the Cc (saline) is significantly lower than the
Cc (distilled). In other words, when the Cc (distilled) is higher
than 1, the effect of saline water on the compression index is
noticeable. As indicated by Tiwari and Ajmera [46], two
different correlations here can be attributed to the presence
of smectite mineral in soil samples. According to their re-
search results, the salt solution, NaCl affects significantly the
compression behavior of smectite-dominated soils. In par-
ticular, the compression indices of soil samples having

smectite content above 10% can be decreased by up to 77%
when at treatment with 0.5MNaCl. By contrast, the effect of
NaCl on the compression behavior of kaolinite- and illite-
dominated soils is not significant with the decrease of
compression indices of about 10%. Similarly, in this study,
the effect of 1M NaCl on the compression index of kaolin is
also insignificant, whereas this effect is noticeable when 10%
bentonite is added.�us, the presence of smectite mineral in
soil significantly affects the effect of salt on the compression
behavior of soil.

3.2. Coefficient of Volume Change (mv). �e variation of
coefficient of volume change (mv) with consolidation
pressure for kaolin and kaolin-bentonite mixtures in the
presence of distilled water and 1M NaCl is shown in Fig-
ure 7. As shown in Figure 7(a), in the presence of distilled
water, the mv of kaolin is almost unchanged at low pressures
of less than 50 kPa (at normally consolidated state), and
then, it decreases as the consolidation pressures increase. By
contrast, the mv of kaolin-bentonite mixtures initially in-
creases, and then, it decreases with the increase in the
consolidation pressures. In particular, for 30 B sample, the
mv increases significantly at effective axial stress of less than
25 kPa and decreases with increasing effective axial stress
above 25 kPa. For 10 B and 20 B samples, the mv increases
with effective axial stress up to 50 kPa, and then, it shows a
declining tendency. It should be noted that all samples were
preconsolidated at an effective axial stress of 45 kPa; so, in
theoretical, the volume change (compressibility) at effective
axial stress of less than this value was small [40]. However,
for mixture samples mixed with distilled water, the DDL
thickness is large, the repulsive forces at particle level are
dominant, and the void ratio is high at low effective axial
stress levels. �us, the increase of the effective axial stress at
the low range can lead to a significant reduction of the void
and increases the mv [5]. After reaching the peak value, the
coefficient of volume change decreases with the increase of
effective axial stress.
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As shown in Figure 7(b), in the presence of 1M NaCl,
the mv of all samples tends to decrease with increasing
effective axial stress. Since the DDL thickness is small in
the case of 1M NaCl, the effect of DDL on the volume
change is insignificant [5]. In this case, the pre-
consolidation pressure in the tank has no effect on the
mv − σa

′ tendency. In both cases of distilled water and 1M
NaCl as the pore fluids, the mv increases with the increase
of bentonite content, especially at low pressures. �e
increase of bentonite content leads to an increase in DDL
thickness and void ratio, and this results in a high mv [5].
Besides, as shown in Figures 7(a) and 7(b), the volume
change coefficients of all samples slightly change with
increasing bentonite contents at an effective axial stress of
higher than or equal to 400 kPa since the void ratios and
DDL thickness are small at above this stress.

3.3. Coefficient of Consolidation (Cv). �e coefficient of
consolidation (Cv) was determined based on the square root
of the time fitting method (Taylor’s method) [47]. �e
logCv − σa

′ (Cv − σa
′) relationship is shown in Figure 8. As

shown in Figure 8(a), the Cv − σa
′ trend with distilled water

in the pore fluid inversely changes when bentonite is added
to kaolin clay. �is indicates that the clay mineral signifi-
cantly affects the Cv − σa

′ trend, especially in the case of
distilled water. Moreover, as with the tendency of mv

(Figure 7(a)), the Cv of 30 B sample sharply decreases at
effective axial stress below 25 kPa and that of 10 B and 20 B
samples decreases with increasing effective axial stress up to
50 kPa (Figure 8(a)). �is reveals that the mv and Cv of
mixture samples with distilled water in the pore fluid sig-
nificantly decrease at stress levels less than the apparent yield
stress (at overconsolidated state). �e difference here can be
due to the factors controlling the compressibility charac-
teristics of kaolin and kaolin-bentonite mixture samples.�e
main controlling factors of mixture samples mixed with
distilled water are physicochemical since the DDL thickness
of these samples is large. In particular, the physicochemical
effect is pronounced at low stresses and high void ratios
[7, 11]. In the case of distilled water, the DDL thickness and
void ratio of mixture samples are large at low stresses, and as
mentioned above, the increase in effective axial stress at the
low range leads to an increase in volume change coefficient
(mv) (Figure 7(a)). �is phenomenon is also observed for
bentonite in the presence of different pore fluids [5]. Since
the Cv is inversely proportional to the mv, the significant
increase of mv at low stresses will lead to a rapid reduction in
the Cv. After decreasing to the minimum value, the Cv

increases slightly or is almost unchanged with increasing
effective axial stress. �is may be attributed to the similar
reduction in both permeability (k) and the coefficient of
volume change (mv) [48].
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In Figure 8(b), the Cv for all samples mixed with 1M
NaCl shows an increasing trend with the effective axial
stress. In this case, the preconsolidation pressure in the tank
does not affect the Cv − σ′a trend.�is trend is similar to that
of the kaolin sample with distilled water in the pore fluid
(Figure 8(a)). �e trend of Cv − σ′a here can be attributed to
the main controlling factors of kaolin, and mixture samples
mixed with 1M NaCl are mechanical and result in in-
creasing Cv with effective axial stress [7]. In general, the
Cv − σ′a relationship of the kaolin sample shows an in-
creasing trend and is independent of the pore fluid chem-
istry. By contrast, the Cv − σ′a trend of mixture samples
significantly depends on the pore fluid chemistry. Accord-
ingly, with distilled water in the pore fluid, the tendency of
Cv of mixture samples depends on the effective axial stress
levels, whereas with 1M NaCl in the pore fluid, the Cv of
mixture samples increases with the effective axial stress,
regardless of its levels.

�e results of the Cv − σ′a trend in this study contradict
the statement of Terzaghi et al. [48]. Terzaghi et al. predicted

that the Cv was almost unchanged over a wide range of
effective axial stress since both the permeability (k) and mv

decreased as the consolidation pressures increased. How-
ever, previous studies show that the Cv is not constant over
the range of effective axial stress [7, 49–51]. It can be in-
creased or decreased with increasing stress depending on the
clay mineralogical compositions. In this study, the result of
Cv − log σ′a relationship also shows that the Cv may increase
or decrease with the increase of effective axial stress
depending on the mineral compositions and stress levels.
Moreover, the research result of this study also shows that
the pore fluid chemistry significantly affects the Cv − σ′a
trend, especially for kaolin-bentonite mixture samples.

4. Conclusions

In this study, the effect of pore fluids on the compressibility
characteristics of kaolin-bentonite mixtures prepared using
the preconsolidation procedure had been extensively
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investigated. Based on the analysis of the test results, some
conclusions are drawn as follows:

�e compression and swelling behavior of kaolin-ben-
tonite mixtures depended on the behavior of smectite
mineral to the pore fluids, especially when the pore fluid was
distilled water. In the case of distilled water, the compression
curves of mixture samples showed an inverse “S” shape. �e
apparent yield stress of preconsolidation samples could be
lower or higher than the calculated one depending on the
mineral compositions and pore fluid chemistry.

Regarding the consolidation parameters, the addition of
bentonite led to a significant increase of Cc, Cs, and mv of
kaolin-bentonite mixtures, especially in the case of distilled
water in the pore fluid. In this case, the mv of mixture
samples increased at low effective axial stress (σ′a) levels, and
then, it decreased as the stresses further increased, while the
mv of kaolin sample showed a decreasing trend with the
increase of σ′a. By contrast, when the pore fluid was 1M
NaCl, the mv of kaolin and mixture samples showed a de-
creasing trend with increasing σ′a. �is indicates that the
mv − σ′a trend depends on mineral compositions, pore fluid
chemistry, and stress levels. �e research results have
confirmed that the effect of saline water on the compression
index is significant when the soil had the liquid limit with
distilled water higher than about 110% and the compression
index with distilled water higher than 1.

�e coefficient of consolidation (Cv) of the kaolin sample
increased with the increase of σ′a regardless of the pore fluid
chemistry. However, for mixture samples, the Cv increased
with the σ′a when the pore fluid was 1M NaCl, while it
decreased at low σ′a levels when the pore fluid was distilled
water. �is shows that, as with the mv − σ′a trend, the
Cv − σ′a trend also depends on the mineral compositions,
pore fluid chemistry, and stress levels.
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Géotechnique, vol. 27, no. 4, pp. 517–531, 1977.

[26] J. K. Torrance, “A laboratory investigation of the effect of
leaching on the compressibility and shear strength of Nor-
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