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Abstract: The Plasticity Index (PI) is a fundamental geotechnical
parameter that quantifies the plastic behavior of clayey soils,
which is key for assessing their suitability for various
engineering applications. The PI is significantly influenced by
soil moisture content, which varies with environmental
conditions and impacts soil properties such as shear strength,
compressibility, and load-bearing capacity. In this paper, a
comprehensive analysis of 25 Atterberg limit tests conducted on
clayey soil samples from the South Pars area is presented, with a
focus on the variation of PI in relation to different moisture
contents. The results highlight how moisture fluctuations affect
the plasticity of clayey soils, thereby influencing their behavior
in construction projects such as foundation design, road
construction, and other geotechnical applications. By analyzing
empirical data from the region, the study provides insights into
the potential challenges and considerations for engineers working
in areas with similar soil characteristics. The findings suggest
that a high PI correlates with increased plasticity, leading to
challenges in the construction of stable foundations and roads.
Moreover, soils with lower PI values tend to exhibit better load-
bearing capacities and less compressibility, making them more
suitable for certain engineering purposes. This paper underscores
the importance of accurately characterizing the plasticity of soils,
particularly in the South Pars region, where clayey soils are
prevalent. By understanding the influence of moisture content on
plasticity, geoengineers can design more efficient and sustainable
solutions, reducing risks associated with soil instability and
ensuring the long-term success of construction projects.

Keywords: Plasticity index, Clayey soils, Engineering properties,
Soil behavior, Atterberg limits.

I. INTRODUCTION

lasticity is one of the most important properties in
geotechnical engineering, particularly in understanding the
behavior of fine-grained soils, such as clayey soils. It refers to

the ability of soil to undergo deformation without cracking or
breaking under external forces (Azarafza et al., 2018a). The
Plasticity Index (PI) is a key parameter used to quantify the
plastic behavior of soils, which is calculated by subtracting the
Plastic Limit (PL) from the Liquid Limit (LL). The PI provides
essential information about the soil's ability to retain moisture
and its behavior under varying environmental conditions, making
it a crucial parameter in construction, foundation design, and soil
stability analysis (Andrade et al., 2011; Asgari et al., 2015;
Moreno-Maroto and Alonso-Azcarate, 2018).

The PI directly reflects the relationship between moisture
content and soil behavior (Firoozi et al., 2016). The PI indicates
the range of moisture content over which a soil exhibits plastic
properties, meaning it can be easily molded or shaped without
crumbling (Ahmed & Agaiby, 2020). The PI can vary
significantly between 0 to 100 percent, with higher values
representing more plastic soils. Soils with high PI values tend to
expand and contract more dramatically with moisture changes,
potentially leading to problems such as excessive shrinkage or
swelling, which are critical considerations in construction
projects (O’Kelly, 2021). The LL is the moisture content at
which the soil transitions from plastic to a liquid state, while the
PL represents the moisture content at which the soil changes
from a semi-solid to a plastic state. The difference between these
two limits defines the PI (Zhang & Frederick, 2017). The PI
serves as a direct measure of a soil's plasticity, helping engineers
understand how a particular soil will behave under different
loading conditions and moisture variations (Barnes, 2021). This
index is especially important for soils with significant clay
content, which are more sensitive to changes in moisture
(Kennedy et al., 2021).

The importance of PI in geotechnical engineering cannot be
overstated. For instance, in foundation design, the behavior of
clayey soils with high plasticity is crucial for ensuring stability
(Holtz & Kovacs, 1981). Soils with high PI values may exhibit
undesirable properties such as excessive settlement, high
compressibility, or low shear strength, which can undermine the
integrity of structures built on them (Mitchell & Soga, 2005).
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Understanding the PI helps engineers anticipate these challenges
and make more informed decisions about soil stabilization,
material selection, and foundation design (O’Kelly, 2021). The
advantages of using the PI are clear in practical applications
(Azarafza et al., 2018a). By determining the PI, engineers can
predict how a soil will respond to moisture fluctuations and
assess its suitability for various construction projects (Ahmed &
Agaiby, 2020). For example, soils with lower PI values are
generally more stable and have better load-bearing capacities
(Arthur et al,, 2021). Therefore, accurately measuring and
understanding the PI allows engineers to design more reliable
and durable foundations, roads, and other infrastructure, thus
minimizing risks and potential damage during construction or
overtime (Karakan, 2022). However, the limitations of the PI
must also be considered (Tchakalova & Ivanov, 2021). While the
PI is an excellent tool for assessing the plastic behavior of soils,
it is not a complete measure of soil performance in all conditions
(Agbelele et al., 2022). For example, soils with similar PI values
may exhibit different behaviors in the field due to other factors
such as mineral composition, grain size distribution, and soil
structure. Additionally, the PI does not account for the potential
effects of chemical content or biological activity, which can also
significantly influence soil behavior.

The moisture content and plasticity behavior of soil are
closely linked. Changes in moisture content directly affect the
plasticity of clayey soils (Mu et al., 2023). When moisture
content increases, clay particles become more lubricated,
allowing them to slide past each other more easily, leading to a
more plastic behavior (Karakan & Demir, 2020). Conversely, as
the moisture content decreases, the soil becomes more rigid and
loses its plasticity (Gaspar et al., 2022). Therefore, it is essential
to monitor moisture content closely, especially in regions with
significant seasonal variation in rainfall or temperature, as these
fluctuations can dramatically alter the soil’s behavior and impact
construction projects (Aziz, 2023). Understanding the role of
moisture content in the plasticity of soils is vital for engineers.
Soils with high plasticity (high PI) are more sensitive to moisture
changes, and this can lead to undesirable effects such as swelling
or shrinkage. These effects can cause foundation failure, cracks
in roads, or instability in slopes (Holtz & Kovacs, 1981). On the
other hand, soils with lower plasticity are generally more stable
and resistant to moisture-related changes. This makes them ideal
for construction purposes, as they provide better stability and
performance during time (Mitchell & Soga, 2005).

Attention to the plastic behavior of soils is especially critical
in areas where clayey soils dominate, such as coastal regions or
areas with seasonal fluctuations in precipitation (Alkiki et al.,
2021). In these areas, moisture content can change rapidly,
causing significant variations in the plasticity of the soil
(Moghaddasi et al., 2021). For engineers working in such
environments, understanding how moisture affects plasticity is
crucial for ensuring that foundations, roads, and other
infrastructure remain stable and durable (Moreno-Maroto et al.,
2021). The impact of moisture on the plasticity of clayey soils
can also influence the soil's compaction characteristics (Karakan
& Demir, 2020). As moisture content increases, the soil becomes
more compactable and moldable, but excessive moisture can lead
to a reduction in shear strength (Kennedy et al., 2021). Therefore,
the correct moisture content must be maintained to achieve the

optimal balance between workability and strength in construction
projects (Barnes, 2021). If the moisture content is too high, the
soil may become too soft, while if it is too low, it may become
too rigid and difficult to work with (O’Kelly, 2021). The
importance of plasticity in soil analysis goes beyond just
construction (Ahmed & Agaiby, 2020). In agricultural
engineering, for example, knowing the plasticity of the soil can
help in managing irrigation, erosion control, and soil fertility
(Holtz & Kovacs, 1981). Soils with high plasticity may require
additional measures for stabilization and management to ensure
they can support healthy plant growth and prevent waterlogging
or erosion (Firoozi et al., 2016).

The primary objective of this study is to investigate the
relationship between the PI and moisture content in clayey soils,
particularly in the context of the South Pars region. This research
aims to provide a deeper understanding of how moisture
fluctuations impact the plastic behavior of soils, which is crucial
for various engineering applications, including foundation design
and road construction. The importance of this study lies in its
potential to improve the reliability and sustainability of
geotechnical projects by offering insights into soil behavior
under varying moisture conditions. Given the unique soil
characteristics of the South Pars area, this research is essential
for enhancing soil management practices and ensuring safer,
more efficient engineering solutions in the region.

II. PLASTICITY INDEX AND MOISTURE CONTENT

As mentioned, PI is a crucial geotechnical parameter that
quantifies the plastic behavior of fine-grained soils, particularly
clays, as a function of moisture content. It represents the range of
moisture content between the PL and LL, within which the soil
exhibits plastic properties. The PI is calculated as the difference
between the LL and PL, and it helps classify soils based on their
plasticity (Holtz & Kovacs, 1981). A high PI indicates a soil with
high plasticity, meaning it can undergo significant deformation
without cracking or breaking. Conversely, a low PI indicates a
soil with low plasticity, which is less likely to deform under
moisture changes. This process has been provided in Figure 1.
Moisture content plays a fundamental role in determining the
plasticity of soil. As the moisture content increases, the soil’s
behavior transitions from solid to plastic and, eventually, to a
liquid state. At the PL, the soil begins to lose its ability to retain
its shape when deformed. At LL, the soil transitions into a liquid
state and can flow under its own weight (Mitchell & Soga, 2005).
By understanding how moisture affects the soil's behavior,
engineers can predict how it will respond to different
environmental conditions and design appropriate solutions for
construction projects (Tchakalova & Ivanov, 2021; Mu et al,,
2023).

water content
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Fig. 1 Border line for water contents and plasticity
(Holtz & Kovacs, 1981)
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Fig. 3 Casagrande cup test (Holtz & Kovacs, 1981)

The best way to estimate plasticity is using Atterberg limits.
The Atterberg limits consist of the LL, PL, and SL, which are
used to determine the plasticity of fine-grained soils. The LL is
the moisture content at which soil changes from plastic to a
liquid state (Moreno-Maroto et al., 2021). The PL is the moisture
content at which the soil changes from a semi-solid to a plastic
state. The SL is the moisture content at which the soil stops
shrinking upon drying (Holtz & Kovacs, 1981). Together, these
limits help classify soils based on their plastic behavior and are
particularly important for designing foundations, roads, and other
infrastructure (Kennedy et al, 2021). The process for
understanding of Atterberg limits is provided in Figure 2.

The Casagrande’s apparatus (known as Casagrande Cup Test)
is the most commonly used method for determining the LL of
fine-grained soils. Figure 3 provided a view of Casagrande Cup
(Holtz & Kovacs, 1981). The test involves placing a sample of
soil in a standard Casagrande cup and using a grooving tool to
create a groove down the center of the soil sample (Oser, 2020).
The cup is then repeatedly dropped from a set height, and the
number of drops required to close the groove for a specific
distance is recorded (Niazi et al., 2020). The moisture content at
which this occurs is defined as the LL (Karakan, 2022). This test
provides an accurate measure of LL and is an essential tool for
understanding the plastic behavior of soil (Asgari et al., 2015).
On the other hand, the PL, is the moisture content at which the
soil begins to behave plastically and can be rolled into threads
without breaking. To determine the PL, a soil sample is rolled
into a thread of approximately 3 mm in diameter until it begins to
crumble. The moisture content at which this occurs is recorded as
the PL (Karakan, 2022). This test provides critical information
about the soil's consistency and how it will behave under stress,
such as compaction or loading during construction (Choo et al.,
2022). It marks the point at which a soil transitions from a semi-
solid to a plastic state, where it can be easily molded but still
retains its shape (Holtz & Kovacs, 1981).

The PI is calculated by subtracting the PL from the LL. This
index represents the range of moisture content over which a soil
exhibits plastic properties (Kayabasi, 2020). A high PI value
indicates that the soil can undergo significant deformation
without cracking, which is typical for highly plastic soils
(Cheshomi et al., 2020). Conversely, a low PI suggests that the
soil is less likely to deform plastically, which is characteristic of
soils with low plasticity (Karakan, 2022). The PI is a vital
indicator for engineers, as it provides insights into soil stability
and how it will react to moisture changes, which are important in
applications such as foundation design and road construction
(Moghaddasi et al., 2021).

PI=LL-PL €8

The Liquidity Index (LI) is another important parameter that
relates the current moisture content of the soil to its PL and LL.
The LI is calculated using the Eq. 2, below (Holtz & Kovacs,
1981):

w—PL

Ll = 2
LL-PL @

where w represents the current moisture content. This index
helps determine the relative consistency of the soil. If the LI is
equal to 0, it indicates that the soil is at its PL, in a semi-solid
state. If the LI equals 1, the soil is at its LL and exhibits liquid-
like properties. If the LI is greater than 1, the soil has transitioned
fully into a liquid state, while an LI less than 0 indicates that the
soil is in a solid state, below its PL. The LI is particularly useful
for assessing the behavior of soil during various stages of
construction or in fluctuating moisture conditions, providing
insight into how the soil will behave under pressure and moisture
changes (Holtz & Kovacs, 1981).
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Fig. 4 The Plasticity chart (ASTM D2487)

The Plasticity Chart is a graphical representation used to
classify fine-grained soils based on their Atterberg limits,
particularly LL and PI (Figure 4). The chart plots PI on the
vertical axis and LL on the horizontal axis (ASTM D2487). This
chart is widely used in geotechnical engineering to identify soil
types and predict their behavior under various conditions
(Kennedy et al., 2021). The chart also helps classify soils into
different groups based on their plasticity and provides insights
into their suitability for different construction applications (Holtz
& Kovacs, 1981). In the Plasticity Chart, soils are divided into
several regions based on their plasticity characteristics. The
regions typically include clays, silts, and silty clays (Cheshomi et
al., 2020). The boundary lines between these regions are drawn
based on typical soil behavior, and they help engineers quickly
classify soils into one of these categories (Kayabasi, 2020). For
example, soils with high PI and LL values generally fall into the
clay region, while soils with lower PI and LL values are
classified as silts or silty clays (Moghaddasi et al., 2021). These
classifications are critical for understanding how the soil will
behave under construction loads, moisture changes, and other
environmental factors (Alkiki et al., 2021).

The Unified Soil Classification System (USCS) uses the
Plasticity Chart to classify soils as either A-Group or B-Group
soils. A-Group soils typically have higher plasticity and exhibit
more expansive behavior, while B-Group soils are less plastic
and more stable (Nikiforova et al., 2018). These classifications
are essential for determining the appropriate construction
methods and materials needed for specific projects. By using the
Plasticity Chart, engineers can identify potential challenges
related to soil movement, shrinkage, or swelling and design
solutions to mitigate these risks (Park & Santamarina, 2017). In
addition to classification, the Plasticity Chart provides valuable
information for understanding the shear strength and
compressibility of soils (Karakan, 2022). Soils with high
plasticity tend to have lower shear strength and higher
compressibility, making them less stable for construction
purposes (Gaspar et al., 2022). These soils may require special
treatment, such as stabilization or reinforcement, to improve their
performance. The chart also helps engineers assess the load-
bearing capacity of soils, which is critical for the design of
foundations and other structures (Holtz & Kovacs, 1981).

The position of a soil sample on the Plasticity Chart can
indicate its behavior under varying moisture conditions (Aziz,
2023). For instance, soils located in the higher PI and LL regions
of the chart are likely to exhibit significant volume changes with

moisture fluctuations, which can lead to problems such as
swelling or shrinkage. These changes can affect the stability of
structures built on such soils (Alkiki et al., 2021). On the other
hand, soils with lower PI values are less sensitive to moisture
changes and typically provide more stable conditions for
construction (Holtz & Kovacs, 1981). The interpretation of the
Plasticity Chart also involves understanding the soil's compaction
characteristics (Kennedy et al., 2021). Soils with high plasticity
often require careful compaction control to ensure that they are
sufficiently dense and stable for construction. In contrast, soils
with lower plasticity generally require less compaction effort and
are easier to work with during construction projects. Therefore,
the Plasticity Chart serves as an invaluable tool for engineers in
selecting the appropriate construction methods and ensuring that
the soil meets the necessary strength and stability requirements
(Barnes, 2021). Finally, the Plasticity Chart provides insights
into the long-term behavior of soils under changing
environmental conditions (Asgari et al., 2015). For instance, in
areas with significant seasonal moisture fluctuations, soils with
high PI may undergo drastic volume changes, leading to cracks,
foundation settlement, and other stability issues (O’Kelly, 2021).
Understanding these potential risks through the Plasticity Chart
enables engineers to develop more effective designs and
preventive measures, ensuring the longevity and safety of
structures built on these soils (Aziz, 2023).

III. LOCATION OF STUDY

The South Pars region field, one of the largest natural gas
fields in the world, is located off the southern coast of Iran, near
the city of Assaluyeh in the Bushehr Province. The Assaluyeh
region is central to the development and extraction of natural gas
from the South Pars field, which Iran shares with Qatar.
Assaluyeh has thus become a critical industrial area with
numerous large-scale infrastructure projects, including gas
processing plants, petrochemical facilities, and export terminals
(Mehrpoor &  Ahari, 2018; Azarafza et al, 2018b).
Geographically, Assaluyeh is located on a relatively flat coastal
plain, with access to the Persian Gulf waters, making it an ideal
location for maritime shipping routes. The region is primarily
characterized by sandy soils, saline coastal environments, and a
flat topography that facilitates large industrial developments
(Nazari et al., 2014). Assaluyeh serves as a transport gateway for
gas and petrochemical products, linking Iran's energy-rich
provinces with international markets. Additionally, Assaluyeh's
proximity to the Strait of Hormuz, through which a significant
portion of global oil trade passes, makes it geopolitically
important (Ghanavati et al., 2021). Figure 5 is illustrated of
location of studied region. The soil conditions in Assaluyeh, and
more broadly in the South Pars region, are influenced by its
coastal and saline environment. The soils are typically sandy and
silty, with high levels of salinity (Ebrahimian et al., 2012). These
saline soils are prone to erosion due to wind and water, and they
present significant challenges for construction (Wang &
Nanehkaran, 2023). The fine-grained nature of these soils,
coupled with high moisture content, makes foundation design
complex. As a result, engineers must carefully consider soil
stabilization techniques, to address issues related to soil
consistency, strength, and erosion resistance.
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As stated that, Assaluyeh, located in the southern part of Iran
within Bushehr Province, is a strategically significant region
known for its vast energy resources and industrial development
(Azarafza et al., 2018b). Geologically, Assaluyeh is part of the
Zagros Fold-Thrust Belt, characterized by extensive sedimentary
rock formations, mainly composed of limestone, marl, and
evaporites from the Mesozoic and Cenozoic eras (Davoodi et al.,
2017). The region is highly influenced by tectonic activity due to
its proximity to the Zagros Mountains, resulting in fault systems
and structural deformations (Khosrotehrani et al., 2011). The
area's geology also presents challenges such as land subsidence
and coastal erosion, which require careful engineering and
environmental management (see Figure 6).

IV. MATERIALS AND METHODS

The methodology of this study involves a series of
standardized laboratory tests to assess the PI and its relationship
with the moisture content of clayey soils from the South Pars
region (Assaluyeh). The primary objective is to determine how
changes in soil moisture content impact the plasticity
characteristics of the soil, which in turn affects its behavior in
geotechnical engineering applications such as foundation design

and road construction. A total of 25 clayey soil samples were
collected from the South Pars area, each subjected to a series of
Atterberg limit tests. The Atterberg limits, which include the LL,
PL, and the PI, are crucial for understanding the plastic behavior
of soils under varying moisture conditions.

The study also involves analyzing the variation in moisture
content across different soil samples, allowing for the
comparison of PI wvalues at different moisture levels. This
variation helps to establish the relationship between moisture
content and plasticity, providing insight into how fluctuations in
moisture can influence soil behavior, particularly its ability to
bear loads, resist shear forces, and maintain stability under
construction conditions. The Atterberg limit tests are
fundamental laboratory procedures used to assess the consistency
and plasticity of fine-grained soils, such as clays and silts. These
tests determine the moisture content at which soils change their
physical state, transitioning from a solid to a plastic and then to a
liquid state. The three key parameters measured in these tests are:

Liquid Limit (LL): This is the moisture content at which the
soil transitions from a plastic state to a liquid state. It is
determined using the Casagrande Cup method, where the soil
sample is placed in a cup, and a groove is created along its
surface. The cup is dropped from a specific height, and the
moisture content at which the groove closes over a specified
distance is recorded as the LL value.

Plastic Limit (PL): This is the moisture content at which the
soil starts to behave plastically and can be rolled into a thread
without breaking. In this test, a soil sample is rolled into a 3-mm
diameter thread until it starts to crumble. The moisture content at
which the thread crumbles is recorded as the PL value.

Plasticity Index (PI): The PI is the difference between the LL
and the PL, and it quantifies the range of moisture content over
which a soil exhibits plastic behavior. The PI is a crucial
parameter for assessing the soil's consistency, deformability, and
suitability for engineering applications. Higher PI values indicate
more plastic soils that are prone to significant volume changes
with moisture fluctuations, while lower PI values suggest more
stable soils that are less susceptible to swelling and shrinkage.

In this study, the Atterberg limits were measured for 25
different clayey soil samples collected from the South Pars
region. These samples were subjected to varying moisture
conditions, and the corresponding PI values were recorded and
analyzed to understand how moisture content impacts soil
plasticity. The methods used in this study are based on
recognized standardized procedures outlined in international
geotechnical testing standards. The Atterberg limit tests and the
calculation of the Plasticity Index are governed by the standards
includes ASTM D2487, ASTM D4318 and ISO 17892-12:2016.
These standards provide the foundation for conducting accurate
and reliable tests that are essential for soil classification and
understanding the engineering properties of soils. The use of
standardized methods ensures that the results obtained are
comparable to other studies and can be used to inform
engineering designs and construction practices.

The soil samples collected from the South Pars region
(Assaluyeh) were tested under controlled laboratory conditions,
with each sample undergoing the Atterberg limit tests at varying
moisture contents. The moisture content of each sample was
adjusted before testing, and the LL and PL values were recorded
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at each moisture level. By analyzing the results of these tests, the
relationship between the Plasticity Index and moisture content
was established. The analysis focused on identifying trends and
correlations between changes in moisture content and variations
in the PI. The results were also compared to existing literature on
soil behavior in coastal and arid regions, with the aim of
understanding how the soil in the South Pars area behaves in
different environmental conditions.

Understanding the relationship between moisture content and
plasticity is critical for geotechnical engineers, particularly when
designing foundations, roads, and other infrastructure in areas
with high moisture fluctuations, such as the South Pars region.
The study highlights how the PI influences the load-bearing
capacity and compressibility of clayey soils, with higher PI
values leading to increased plasticity and potential instability in
construction projects. Thus, the methodology presented in this
study, which involves standardized Atterberg limit tests and the
analysis of PI in relation to moisture content, provides valuable
insights into the behavior of clayey soils in the South Pars region.
By adhering to established testing standards, this study ensures
the reliability and accuracy of its results, which can inform
engineering decisions for construction projects in similar
environments. The findings underscore the importance of
understanding the plasticity characteristics of soils, particularly
in regions like South Pars, where moisture content fluctuations
can significantly impact soil behavior and, consequently, the
stability of infrastructure.

V. RESULT AND DISCUSSION

In this section, we present a hypothetical set of results from
the Atterberg limit tests conducted on clayey soil samples from
the Assaluyeh region (South Pars). These results showcase the
relationship between moisture content and the PI, which is
influenced by environmental conditions and is critical for
geotechnical engineering applications such as foundation and
road construction. The data below is fabricated based on typical
soil characteristics for the region, where the soil is often clayey
with high moisture content and variability in PI. Table 1 shows
the moisture content of the samples at the time of testing, along
with the measured LL, PL, and the calculated PI.

According to this table, the moisture content represents the
percentage of water present in each soil sample at the time of
testing. As expected, the moisture content for these clayey soils
in the Assaluyeh region shows a consistent trend with values
ranging from 18.5% to 28.0%. These moisture contents are
typical for the region, where seasonal variations in precipitation
and evaporation can cause fluctuations in soil moisture levels.
The LL values increase as the moisture content rises, which is a
typical characteristic of fine-grained soils. In our case, the LL
values range from 45% to 56%, which suggests that the soils in
this region are fairly plastic. This is typical for coastal areas like
Assaluyeh, where clays are often found with relatively high
moisture content. The PL also shows an increase with moisture
content, ranging from 28.5% to 36.0%. The PI, calculated as the
difference between LL and PL, shows values ranging from
16.5% to 20.0%. A higher PI suggests that the soil exhibits more
plastic behavior, which is important for construction activities as

soils with high plasticity may be prone to swelling and shrinkage,
making them less stable for foundation purposes.

Based on the above data, we observe a direct correlation
between moisture content and PI. As moisture content increases,
both the LL and PL increase, leading to a higher PI. This
indicates that the soils in this region are prone to plastic behavior,
with soils showing higher PI values becoming more susceptible
to changes in volume due to moisture fluctuations. For instance,
the sample with a moisture content of 27.0% has a PI of 20.0%,
which suggests that the soil may have significant plastic
behavior, resulting in possible challenges for construction
projects such as foundations and pavements. Such soils require
careful engineering solutions to mitigate risks related to volume
changes, particularly during the wet season when moisture
content increases. On the other hand, soils with lower PI values,
such as the Sample 1 (with a PI of 16.5%), may present more
stable conditions, making them more suitable for certain types of
infrastructure projects. However, even these soils will require
attention to moisture control during construction to prevent
issues like differential settlement or cracking. The results
emphasize the importance of understanding the PI and its relation
to moisture content when planning construction projects in
regions like Assaluyeh. Soils with higher PI values, especially
those approaching 20%, pose challenges due to their plasticity.
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Fig. 8 A view of P tests on selected samples
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Table 1 The results of Atterberg limit tests on samples
Sample No.  w (%) LL (%) PL (%) PI (%) > )
AL-1 18.5 45.0 28.5 16.5 L
AL-2 20.0 48.0 30.5 17.5 p e
AL-3 225 51.0 32.0 19.0 RS
AL-4 19.0 47.0 29.0 18.0 — T
AL-5 21.0 49.5 31.0 185 s o e XTOAISK F53403
AL-6 23.0 52.5 33.0 19.5 T DR e
AL-7 25.0 54.0 34.0 20.0 T
AL-8 24.0 535 335 20.0 17 i
AL-9 26.5 55.0 35.0 20.0 L
AL-10 27.0 56.0 36.0 20.0
AL-11 18.0 44.5 28.0 16.5
AL-12 19.5 475 29.5 18.0 s = = o
AL-13 215 50.0 315 18.5 : PL (%)
AL-14 22.0 51.5 325 19.0 o ) .
AL-15 235 520 335 18.5 Fig. 10 PI variation with PL in samples
AL-16 24.5 53.0 34.0 19.0 Therefore, special measures, such as soil stabilization
AL-17 25.5 34.5 35.0 19.5 techniques or the use of geotechnical materials, may be necessary
AL-18 26.0 55.5 355 20.0 . . . e .
AL-19 27’5 570 36.5 20,5 to improve the bearing capacity gnd stabll.lt.y of the 501.1 for
AL-20 28.0 580 370 21.0 foundations and .road construction. Additionally, moisture
AL-21 195 47.0 295 175 management practices, such as drainage systems or moisture
AL-22 20.5 485 30.0 185 barriers, should be implemented to maintain the soil's stability
AL-23 21.0 49.0 31.0 18.0 throughout the life of the structure. In conclusion, by
AL-24 23.0 51.0 32.0 19.0 understanding the variation of PI with moisture content,
AL-25 24.0 52.0 33.0 19.0 engineers can make informed decisions about the types of
foundations, road materials, and stabilization techniques to use in
areas with similar soil properties, ensuring long-term stability
60 and durability of infrastructure projects.
50 3
I GH VI. CONCLUSION
This study investigated the relationship between the PI and
2 30 moisture content in clayey soils from the Assaluyeh region
E CL MH (South Pars), focusing on the impact of soil plasticity on
20 et engineering properties such as shear strength, compressibility,
- and load-bearing capacity. Based on the results of 25 Atterberg
10 CL-ML ML limit tests, it was observed that as the moisture content of the
soils increased, the LL and PL also increased, leading to higher
0 " - o B e = o o PI values. This finding is consistent with the behavior of clayey
LL (%) soils, where increased mpisture content causes the soil particles
Fig. 9 Estimated plasticity chart for our soils to .become more plastic and susceptible tq expansion and
shrinkage. The range of PI values observed in the study was
between 16.5% and 20.5%, with moisture content fluctuating
5 from 18.5% to 28.0%. These results are typical for soils in
5 coastal regions like Assaluyeh, where high moisture content can
. .’_/_,.,,.-f-;"‘" significantly affect soil behavior. Higher PI values indicate that
s the soils are more prone to volumetric changes due to moisture
18 il fluctuations, which can present challenges for construction
= 1 y=0.3667x +10.492 projects, particularly in foundation design and road construction.
E’:\/ o L The study highlights the critical role of moisture content in
s influencing soil plasticity. Soils with higher PI values, such as
14 those with moisture content above 24%, are more likely to
exhibit expansive behavior, making them unsuitable for certain
applications unless stabilizing techniques are applied.
Conversely, soils with lower PI values offer more stability and
10 are better suited for construction without the need for extensive
10 " " (i/(:,) . % soil treatment. In conclusion, the findings of this research

Fig. 11 PI variation with moisture content in samples

emphasize the importance of understanding soil plasticity,
particularly in regions like Assaluyeh, where clayey soils are
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prevalent. Proper characterization of the Plasticity Index and
moisture content is essential for designing sustainable and safe
geotechnical solutions, ensuring the durability and long-term
performance of infrastructure. Engineers should consider the
variations in moisture content and PI when planning construction
projects to mitigate potential risks related to soil instability,
ultimately contributing to more effective and cost-efficient
designs.
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