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Abstract: The goal of this project is to use geotextiles to manage 

the location of the road in order to either increase the service life 
of the pavement or decrease its total thickness. Yet, it is still 
unclear whether employing this substance has any financial 
benefits. Typically, only agency costs and the durability of 
geotextiles are taken into account in life cycle cost analysis studies. 
This study examines the full life cycle costs of fibre stabilised 
pavements, taking into account all expenses associated with 
original construction, drainage, ongoing maintenance, 
remediation, and user fees. In order to assess the financial 
advantages of employing geotextiles in pavement design, a 
thorough methodology for life cycle economic cost analysis was 
built in this study. The ratio of cost-effectiveness to durability was 
used to calculate the advantage that resulted. The study's 
conclusions are only applicable to the structural components, unit 
costs, drainage systems, and performance models that were 
presupposed for this analysis. 
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1. Introduction 
The physical characteristics, purposes, design approaches, 

construction specifics, and construction processes of 
geotextiles—materials utilised in drainage and pavement 
design—are covered in this course. Pavements, filtration, and 
drainage are only a few of the geotextile's mentioned uses. 
Other geosynthetics, such as geogrids, geonets, membranes, 
plastic belt drainage, composite goods, and products 
constructed from natural cellulose fibres, are not covered in this 
course. 
 

 
Fig. 1.  Geo textile 

 
A kind of industrial fibres known as geotextiles is made of 

polyester or polypropylene resins. To create flat permeable 
sheets, materials are woven, needle punched, thermally or  

 
chemically bonded, or knitted together. Other uses for industrial 
textiles include pool covers, carpet lining, and car trunk lining. 
They are one kind of geosynthetic substance. In the past 15 
years, its popularity has steadily increased. It has over 80 
applications and excellent resistance. Biodegradable. In reality, 
geotextiles are textiles, but not in the conventional sense. They 
differ from organic components. Wool, silk, or cotton. 
Synthetic fibres known as geotextiles can be used to create 
flexible, porous, non-woven needle felt fabrics. 

2. Materials and Methods 

A. Geo-textile Components and Classification 
In a woven construction, filler yarns that run perpendicular 

to the length of the panel are interlaced with warp threads that 
run parallel to the panel's length (in machine direction). A 
geotextile with a woven construction has low elongation at 
break and high strength and modulus in the warp and fill 
directions. The module changes according to how quickly and 
which way the geotextile is loaded. Although the ultimate 
strength may rise when woven geotextiles are stretched to a 
point of stress, the modulus drops. 

It is possible to find a more thorough explanation of woven 
and knitted geotextiles in the literature and textbooks of the 
manufacturers of these still-expanding products. Non-woven 
geotextiles have been widely employed for filtration, 
separation, and drainage functions as well as moisture 
generating evidentiary barrier. Non-woven geotextiles are 
being used increasingly for practical reasons abroad. Although 
they may have a preferred orientation, threads are typically 
distributed randomly throughout the geotextile's plane. The 
fibres are immediately deposited on the moving belt during the 
spinning process to create a mat, which is later joined using one 
of the procedures listed below. 

B. Needle Punching 
Needle punching involves driving several barbed needles 

through one or more layers of mat perpendicular to the plane of 
the geotextile. The result of this operation is a mat-like 
mechanical entanglement of the strands. 

C. Resin Bonding 
When resin is added to the fibrous mat, the fibres are covered 
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and the contacts between the fibres are bonded. 

D. Combined Bonding                  
 To speed up manufacturing or achieve specific product 

properties, a mix of bonding processes may occasionally be 
used. 

E. Thermal Bonding 
This is accomplished either by using heterofilaments, which 

are fibres made of one type of polymer on the inside and 
covered or coated with a polymer with a lower melting point, 
or by combining fibres of the same type of polymer but with 
various melting temperatures in the mat. 

3. Functions and Applications of Geotextiles 
Depending on their physical, mechanical, hydraulic, 

degrading, and durability characteristics, among others, 
geotextiles have a variety of uses and functions. This is a list of 
a few of them. 

A. Filtration 
The geotextile's openings should be designed to stop soil 

particles from moving through them. Moreover, it serves as a 
conventional granulate filter size. Both the geotextile and the 
granular filter must let the passage of water, moisture, and gas 
without substantially increasing hydrostatic pressure. An 
example would be a drainage ditch next to the road that is lined 
with geotextile. Permeability is the ease with which liquids, 
gases, and air can permeate or seep into the earth. 

 

 
Fig. 2.  Filtration 

B. Drainage 
This is a reference to a strong nonwoven geotextile's capacity 

to allow water to flow through its three-dimensional geotextile 
plane. also exemplifies the geotextile's transmission function. 
Geotextile encourages lateral flow by reducing the kinetic 
energy of groundwater capillary upwelling there. A geotextile 
serves as a conduit for the flow of liquids or gases in its plane 
when functioning as a drain. One illustration is the usage of 
geotextiles as blankets and wick drains. 

 

                  
Fig. 3.  Drainage 

C. Reinforcement 
The introduction of geotextile into the soil resulted in a 

synergistic enhancement in the system's total strength, which 
was principally achieved through the following three 
mechanisms: 

1) A wheel load support made of a membrane. 
2) Lateral constraint caused by the friction of the geotextiles 

with the soil or aggregate. 
3) causing a possible failure plane to form on a different 

surface with greater shear strength. 
 

                  
Fig. 4.  Reinforcement 

D. Separation 
Two layers of soil with differing particle sizes are kept from 

blending together by geotextiles. "The introduction of a flexible 
porous fabric placed between separate materials to ensure the 
integrity and functionality of both materials may remain intact 
or may be improved" is the definition of separation. Separation 
in traffic applications refers to the function of geotextiles in 
preventing the mixing of two nearby soils. For instance, 
geotextile maintains the drainage and strength of the base layer 
by separating the fine subsoil from the aggregates.  

 

 
Fig. 5.  Separation 

E. Sediment Control 
When nonwoven geotextiles are impregnated with asphalt or 

another polymer, they serve this purpose. mixes that give it a 
low cross-plane and high in-plane flow permeability. The 
restoration of paved roads is a classic use of geotextile as a 
liquid barrier. Following the application of an asphalt adhesive 
coating, the non-woven geotextile is positioned on the already-
existing road surface in this instance. By absorbing the asphalt, 
the geotextile transforms into a waterproofing membrane, 
reducing vertical water flow into the road construction. 
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F. Erosion Protection 
Geotextiles shield soil surfaces from erosion caused by wind 

and rain as well as the drag forces of moving water. To protect 
less cohesive silts or erodible fine sands, it can be utilised in 
trench linings. To hold the geotextile in place, shield it from UV 
light, and dissipate energy from running water, it is placed in a 
trench and staked in place or covered with stone or gravel. On 
freshly sown slopes, it is also applied to provide temporary 
erosion prevention. The geotextile is fastened to the slope after 
sowing and keeps the soil and seed in place until the seeds 
germinate and a vegetative cover is created. 

 

                 
Fig. 6.  Erosion protection 

4. Limitations 
1) Geotextiles, especially synthetic varieties, may have the 

drawback of being light-sensitive and needing special 
consideration when being installed. 

2) If not adequately secured, some geotextiles may support 
higher runoff and may fly away. 

3) Geotextiles may need to be disposed of in a landfill, which 
makes them less desirable than vegetative stabilisation. This 
depends on the type of material utilised. 

4) The effectiveness of the fabric can be significantly 
decreased if it is not correctly chosen, designed, or placed. 
However, if careful consideration is given to the selection of 
geotextile type, technique installation, and lastly adequate 
maintenance after installation, all the aforementioned 
restrictions can be addressed. 

5. Conclusion 
The strength of the fabric and proper installation are key 

factors in the performance and efficacy of geotextiles. 
Geotextiles are a cheap and efficient technique to guarantee 

improved drainage and sub-layer stabilisation. This leads to the 
conclusion that the design of using geotextiles in road traffic is 
only very effective when done correctly and with attention. 
Subgrade strength and other desirable qualities can be attained 
in poor soils using a variety of techniques.  

The utilisation of conventional techniques for stabilisation, 
such as lime, cement, and fly ash, depends on their practicality 
and accessibility. For the expensive and non-biodegradable 
geotechnical challenges, Geosynthetics provides a wide range 
of products. Their usage of organic materials like coir should 
be kept to a minimum, and jute geotextiles could be an 
alternative to improve the subgrade of poor soil. The use of jute 
and coir geotextiles in road construction in underdeveloped 
areas was studied in the lab and on the ground. Such a 
successful application in locations where black cotton is soiled, 
such as on the road embankment, where it is costly, poor cut 
strength, excessive compressibility, swelling, and shrinking. 
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