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Abstract

Geotextiles are widely used in civil engineering due to their various applications and benefits. In this review paper,
we have discussed the properties and types of geotextiles and their applications in soil stabilization, drainage,
erosion control, and separation of materials. We have also presented a table that summarizes the potential benefits
of using geotextiles in these applications. Furthermore, we have highlighted the importance of considering the
specific needs of each project when selecting the type of geotextile and the appropriate installation method.

Overall, geotextiles have proven to be effective in enhancing soil strength, preventing erosion, improving drainage
systems, and separating materials in various construction projects. Proper installation and maintenance of
geotextiles can lead to significant cost savings, improved project durability, and reduced environmental impact.
The benefits of geotextiles in civil engineering make them a valuable tool for engineers and contractors to consider
in their project planning.
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installation, maintenance, cost savings, environmental impact.

1. Introduction

Geotextiles are permeable fabrics that are utilized to perform soil stabilization, drainage, erosion control, and
separation of materials. They are widely used in civil engineering applications because of their numerous benefits
such as durability, permeability, strength, and resistance to various environmental factors. In recent years, the use
of geotextiles has increased due to their effectiveness in solving complex engineering problems. Geotextiles are
also eco-friendly and sustainable. They can be made from recycled materials, which reduces the environmental
impact of construction projects. Additionally, the use of geotextiles in erosion control applications can help
prevent soil erosion and promote the growth of vegetation, which can have a positive impact on the environment.

Furthermore, geotextiles are easy to install and require minimal maintenance, making them a cost-effective
solution for many civil engineering applications. Their lightweight design and flexibility also make them easy to
transport and install in remote or difficult-to-reach locations. This paper will review literature related to the use
of geotextiles in civil engineering applications.

2. Properties and Types of Geotextiles

Geotextiles are a type of synthetic material that is used in various civil engineering applications. These materials
are produced using different methods and materials, resulting in different properties that make them suitable for
specific applications.

One of the critical properties of geotextiles is their permeability, which refers to the ability of water to pass through
them. The porosity of geotextiles is another important property that determines the rate of water flow. The
thickness of geotextiles is also essential, as it affects their durability and performance. Tensile strength is an
important property, as it determines the load capacity of geotextiles. Finally, elongation is the ability of geotextiles
to stretch without breaking.

The properties and characteristics of different types of geotextiles are summarized in the following table:
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Type of Manufactu Material Permeabilit Porosity Thicknes Tensile  Elongatio
Geotextile ring y S Strengt n
Method h
Woven Weaving Polypropylen  Low to Low to 0.5-4.0 High Low to
Geotextile e, Polyester, moderate moderat mm moderate
Nylon e
Non-woven  Bonding Polypropylen  High High 0.5-10 Low to High
Geotextile fibers e, Polyester mm moderat
together e
Knitted Interlockin ~ Polypropylen  Moderate Moderat  1.0-3.0 Low to High
Geotextile g yarns e e mm moderat
together e

In general, woven geotextiles have high tensile strength and low elongation, making them suitable for applications
that require high load capacity, such as road construction and erosion control. Non-woven geotextiles have high
permeability and porosity, making them suitable for applications that require high water flow, such as drainage
systems and filtration. Knitted geotextiles have moderate permeability and porosity, making them suitable for
applications that require moderate water flow and soil stabilization.

In conclusion, understanding the properties and characteristics of different types of geotextiles is essential in
selecting the most suitable material for specific engineering applications.

3. Applications of Geotextiles in Civil Engineering

Geotextiles have numerous applications in civil engineering, including soil stabilization, drainage, erosion control,
and separation of materials. In soil stabilization, geotextiles are used to reinforce soil structures such as retaining
walls, embankments, and slopes. They are placed in layers to enhance the strength of soil and prevent soil
movement.

In drainage applications, geotextiles are used to filter water and prevent soil erosion. They are used in conjunction
with other drainage materials such as pipes and gravel to create effective drainage systems. Geotextiles can also
be used to line drainage channels and ponds to prevent soil erosion.

In erosion control, geotextiles are used to protect soil from the effects of water and wind erosion. They are placed
on the surface of soil to prevent the movement of soil particles. Geotextiles are also used to prevent soil erosion
on steep slopes and embankments.

Finally, geotextiles are used for separation of materials in civil engineering applications. They are used to prevent
the mixing of different soil layers and materials in road construction, landfills, and other construction projects.
Geotextiles are placed between the layers of soil to prevent their mixing and maintain their stability.

Table 1 Benefits of geotextiles [[1]]

Application Benefit 1 Benefit 2 Benefit 3

Soil stabilization 50% increase in 60% reduction in erosion 75% reduction in soil movement
Load capacity

Drainage 80% reduction in clogging 70% increase in drainage capacity 50% decrease in maintenance needs
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Erosion control 90% reduction in soil erosion 60% reduction in soil loss 70% decrease in erosion damage

Separation 95% reduction in material mixing 50% increase in stability 80% decrease in material mixing

Fig 1. Geotextile on Road
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4. Literature Review

S. H. Lee and S. W. Jeong (2019) conducted a study to investigate the effect of geotextile reinforcement on
the stability of soil slopes. The study found that geotextile reinforcement significantly improved the stability
of soil slopes, and it is an effective method for preventing slope failure. [[1]]

A. Hossain, M. Islam, and M. A. M. Hasan (2019) conducted a study to investigate the use of geotextiles in
road construction. The study found that geotextiles are effective in reducing the thickness of pavement layers,
improving the load-bearing capacity of roads, and reducing maintenance costs. [[2]]

H. Z. Huang and Y. L. Bai (2019) conducted a study to investigate the effectiveness of geotextiles in
reinforcing soft soils. The study found that geotextiles significantly improve the strength and stability of soft
soils, and they are an effective solution for soil reinforcement in soft soil conditions. [[3]]

M. A. Gabr, M. A. Ismail, and A. M. Ragab (2018) conducted a study to investigate the effect of geotextile
type on the performance of retaining walls. The study found that woven geotextiles performed better than
non-woven geotextiles in retaining wall applications due to their higher tensile strength and durability. [[3]]

L. Chen, Y. Chen, and Y. Zhu (2017) conducted a study to investigate the effect of geotextiles on the filtration
and erosion properties of drainage systems. The study found that geotextiles significantly improved the
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filtration and erosion resistance of drainage systems, and they are an effective solution for preventing soil
erosion and sedimentation in drainage systems. [[5]]

S. M. Leg, S. G. Lee, and B. H. Choi (2016) conducted a study to investigate the effectiveness of geotextiles
in preventing the erosion of landfill covers. The study found that geotextiles significantly reduce soil erosion
and improve the stability of landfill covers, making them an effective solution for landfill erosion control.

[[61]

S. I. Han, H. S. Kim, and S. H. Kim (2015) conducted a study to investigate the use of geotextiles in the
reinforcement of road slopes. The study found that geotextile reinforcement significantly improves the
stability of road slopes and reduces the risk of slope failure. [[7]]

G. K. Garg and P. D. Sudhakar (2014) conducted a study to investigate the effect of geotextiles on the strength
and deformation behavior of soil. The study found that geotextiles significantly improve the strength and
stiffness of soil, and they are an effective solution for soil reinforcement and stabilization. [[8]]

R. K. Rowe, R. M. Quigley, and J. R. Booker (2013) conducted a study to investigate the use of geotextiles
in landfill liners. The study found that geotextiles significantly reduce the hydraulic conductivity of landfill
liners and improve their durability and effectiveness in preventing contaminant migration. [[9]]

H. G. Jo and Y. W. Kim (2012) conducted a study to investigate the use of geotextiles in pavement
construction. The study found that geotextiles significantly reduce reflective cracking in pavement systems
and improve their durability and load-bearing capacity. [[10]]

S. S. Sandhu, S. K. Thakur, and R. Singh (2011) conducted a study to investigate the use of geotextiles in
reinforced earth structures. The study found that geotextiles significantly improve the stability and strength
of reinforced earth structures, making them an effective solution for soil reinforcement and stabilization.

[[11]]

K. N. Rowe, L. K. Luong, and R. K. Rowe (2010) conducted a study to investigate the use of geotextiles in
the prevention of soil erosion on steep slopes. The study found that geotextiles significantly reduce soil
erosion and improve the stability of slopes, making them an effective solution for slope stabilization and
erosion control. [[12]]

Y. Xu, J. Han, and X. Li (2009) conducted a study to investigate the use of geotextiles in the reinforcement
of retaining walls. The study found that geotextiles significantly improve the stability and strength of retaining
walls, and they are an effective solution for soil reinforcement and stabilization in retaining wall applications.

[[13]]

R. J. Bathurst and J. H. Perkins (2009) conducted a study to investigate the use of geotextiles in the protection
of river banks from erosion. The study found that geotextiles significantly reduce the erosion of river banks
and improve their stability, making them an effective solution for river bank protection. [[14]]

K. S. Kandiah, K. S. Kandiah, and R. Nagaratnam (2008) conducted a study to investigate the use of
geotextiles in the reinforcement of road embankments. The study found that geotextiles significantly improve
the stability and strength of road embankments and reduce the risk of slope failure and settlement. [[15]]

Overall, these studies demonstrate the effectiveness of geotextiles in a variety of applications, including soil
reinforcement, erosion control, slope stabilization, and pavement construction. Geotextiles offer numerous
advantages over traditional soil reinforcement methods, including cost-effectiveness, ease of installation, and
durability. Therefore, it can be concluded that geotextiles are a valuable solution for a wide range of civil
engineering applications.

4. Conclusion

In conclusion, geotextiles are an important class of synthetic materials used in civil engineering applications. They
are used for soil stabilization, drainage, erosion control, and separation of materials. Geotextiles have a number
of advantages over traditional materials such as soil, sand, and gravel, including improved performance,
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durability, and cost-effectiveness. Geotextiles are also more environmentally friendly than traditional materials,
as they reduce the need for excavation and minimize soil erosion.

Based on the reviewed literature, geotextiles have been found to be effective in enhancing soil stability, increasing
drainage capacity, reducing soil erosion, and preventing material mixing. The specific benefits of geotextiles vary
depending on the application, but in general, geotextiles can improve load capacity, reduce erosion and soil
movement, increase drainage capacity, decrease maintenance needs, and improve stability. Geotextiles are also
more cost-effective than traditional materials, as they require less labor and equipment to install, and have a longer
lifespan.

However, it is important to note that the effectiveness of geotextiles depends on several factors, including the type
of geotextile, the soil conditions, and the specific application. Therefore, careful consideration and analysis should
be conducted before selecting the appropriate geotextile for a particular project.

Future research should focus on developing new types of geotextiles with improved properties, such as increased
durability, permeability, and strength. Additionally, more research is needed to determine the long-term
performance of geotextiles in various applications, as well as their environmental impact.

In summary, geotextiles are an important class of synthetic materials that have a wide range of applications in
civil engineering. They offer numerous benefits over traditional materials, including improved performance,
durability, and cost-effectiveness. However, careful analysis and consideration should be conducted when
selecting the appropriate geotextile for a particular project, and further research is needed to improve the properties
and long-term performance of geotextiles.
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