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ABSTRACT 

Geotextiles, a recently developed field in civil engineering 

and other sectors, have a wide range of potential uses around 

the world. Modern pavement design and maintenance 

methods heavily rely on geotextiles. Their use in 

transportation applications in particular has increased 

dramatically across the board. Geotextiles are excellent 

building materials for projects including highways, harbours, 

and other types of infrastructure. They have a promising 

future because of their multifaceted traits. 

The article includes a summary of several natural and 

synthetic textile fibres used to make geotextiles. 
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1.INTRODUCTION 

One of the earliest textile goods produced by humans was 

geotextiles. Mats made of grass and linen can be seen in 

archaeological excavations of ancient Egyptian locations. 

When building roads during the time of the Pharaohs, 

geotextiles were employed to stabilise the edges of the roads. 

When roads were being built on unstable soil, these early 

geotextiles were comprised of natural fibres, cloths, or 

vegetation combined with soil to improve road quality. 

Geotextiles have just lately been tested and used in the 

construction of new roads. Today's geotextiles are highly 

developed goods that must adhere to a number of 

requirements. Specialized equipment is required to make 

industrial fabrics that are made to order. 

For more than 30 years, geotextiles have been utilised with 

great success in the building of roads. Their main job is to 

divide the sub base from the sub grade, which makes the road 

building stronger. This task is accomplished by the 

geotextile, which creates a dense mass of fibres at the 

boundary between the two layers. 

One of the most adaptable and economical ground alteration 

products has been geotextiles. Nearly all branches of civil, 

geotechnical, environmental, coastal, and hydraulic 

engineering now use them. The other three main elements of 

the field of geosynthetics are geocomposites, geomembranes, 

and geogrids.  

Geotextiles are permeable textile fabrics that are employed in 

contact with soil, rock, earth, or any other geotechnically 

significant material as a crucial component of a civil 

engineering project, structure, or system, according to ASTM 

(1994). 

Geotextiles must adhere to various requirements, including 

Plant growth is impossible without the passage of materials 

between air and soil, hence it must be roots, for example, 

should be able to penetrate it, and rainwater from the outside 

should be able to seep into the soil. Extra water should also 

be able to drain out of the ground without eroding the soil. 

The appropriate selection of textile fibre is crucial if you 

want geotextiles to have all these features. Nylon, polyester, 

and polypropylene are some of the different synthetic fibres 

used in geotextiles. Ramie, jute, and other natural fibres can 

also be utilised. 

         The varieties of fibres appropriate for use as geotextiles 

have been discussed in this work along with their 

fundamental properties, uses, and applications in diverse 

fields. 
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2. IMPORTANT CHARACTERISTICS OF 

GEOTEXTILES 

 The characteristics of geotextiles are broadly classified as: 

 1. Physical properties:  

a) specific gravity  

b) weight  

c) thickness  

d) stiffness 

e) density .  

2. Mechanical properties:  

a) tenacity  

b) tensile strength  

c) bursting strength 

d) drapability 

e) compatibility 

f) flexibility  

g) tearing strength  

h) frictional resistance  

3. Hydraulic properties:  

a) porosity 

b) permeability  

c) permittivity 

d) transitivity 

e) turbidity /soil retention 

f) filtration length etc.  

3. FIBRE SELECTION FOR GEOTEXTILES 

For a variety of uses, several fibers from the natural and 

synthetic categories can be employed as geotextiles. 

3.1 Natural materials: Geotextiles are made from natural 

fibers like paper strips, jute nets, wood shavings, or wool 

mulch. Geotextiles must last longer than 100 years in some 

applications involving soil reinforcement. However, 

biodegradable natural geotextiles are made with a 

purposefully short lifespan in mind. They are typically 

employed to stop soil erosion until ground-level vegetation 

can be fully developed. The most popular types of natural 

fibers are: 

• Ramie: 

• Jute  

3.2 Synthetic Fibers: Polyester, polyamide, polyethylene, 

and polypropylene are the four main synthetic polymers that 

are most frequently utilised as the primary raw materials for 

geotextiles. 

 

• Polyamides (PA)   

• Polyesters (PET)  

• Polyethylene (PE) 

• Polypropylene (PP) 

4. GEOTEXTILES TYPES 

A permeable synthetic material made of textiles is called a 

geotextile. Typically, polymers like polyester or 

polypropylene are used to create them. In addition, three 

main categories of geotextiles are prepared: woven fabrics, 

non-woven fabrics, and knitted fabrics. 

❖ Woven Fabrics: Numerous geosynthetics are of the 

woven kind, which can be further split into a variety of 

groups based on how they were made. These were the 

initial products created with synthetic fibers. As their 

name suggests, they are made using methods that are 

akin to weaving common garment materials. This type 

is distinguished by the appearance of two parallel sets 

of threads or yarns—the warp, which runs along the 

length, and the weft, which runs perpendicularly. 

                     The bulk of low to medium strength 

woven geo synthetics are made of polypropylene, 

which can take the shape of monofilament, 

multifilament, silt film, extruded tape, or any of these. 

To balance performance and cost, a variety of yarn 

types are frequently utilized in both the warp and weft 

directions. Monofilament and multifilament 

construction yield higher permeability than flat 

construction alone. 

 

 

 

 

 

 

 

Fig 1 Woven geotextile, 
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Figure 2.Non-woven geotextile, 

❖ The non-woven: Short staple fiber or continuous 

filament yarn can be used to make non-woven 

geosynthetics. The use of heat, chemical, mechanical, 

or a mix of these methods can glue the fibers together. 

The qualities of the non-woven geo synthetics are 

mostly unaffected by the type of fiber (staple or 

continuous) utilized. Non-woven geotextiles are created 

by mechanically interlocking fibers or by chemically or 

thermally joining filaments. While chemically bonded 

non-woven are often thicker, typically in the range of 3 

mm, thermally bonded non-woven have a wide range of 

aperture widths with a typical thickness of about 0.5-1 

mm. On the other hand, mechanically bonded non-

woven typically range in thickness from 2 to 5 mm and 

also have a tendency to be somewhat heavy since a lot 

of polymer filament is needed to create enough 

entangled filament cross wires for effective bonding. 

❖ Knitted fabrics: Another method used in the 

production of knitted geosynthetics is knitting, which 

was originally developed for the textiles used in 

garments. This procedure involves weaving a number 

of yarn loops together. Figure depicts a knitted cloth as 

an example. There aren't many knitted types made. All 

knitted geosynthetics are created by combining the 

knitting technique with another geosynthetics 

production technique, such as weaving. 

 

Figure 3. Knitted geotextile , 

Aside from these three primary categories of geotextiles , 

other geosynthetic materials include         geonets, 

geogrids, geo-cells, geo membranes, geo composites, 

etc., each with unique properties and uses.  

5. GEOTEXTILES' FUNCTIONS 

A geotextile is any textile that is used to cover dirt .the goods 

are employed in applications such as pipeline reinforcement, 

street reinforcement, and embankment reinforcement (Figure 

4). They can be employed with an open-mesh surface, like a 

woven or, less frequently, a warp-knitted structure, or with a 

closed fabric surface, like a non-woven, depending on the 

purpose that is required. Six distinct functions—separation, 

filtration, drainage, strengthening, sealing, and protection—

define a geotextile's mode of operation in any application. 

The geotextile executes one or more of these tasks at once 

depending on the application. 

                                           

 

           Fig. 4 shows the applications for geotextiles. 
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5.1. Separation 

In order for the integrity and functionality of both materials 

to remain intact or enhance, separation is defined as "the 

introduction of a flexible porous cloth inserted between 

dissimilar materials." Separation in transportation 

applications describes how the geotextile works to keep two 

nearby soils from interacting with one another. For instance, 

the geotextile maintains the drainage and strength properties 

of the aggregate material by separating fine subgrade soil 

from the aggregates of the base course. Figure 5 shows how 

separation has an impact. 

                                                      

  

Figure 5 shows how separation has an impact. 

Since the foundation of construction on a polluted layer is the 

single most significant cause of premature collapse, they are 

utilized in all classes of highways and other civil foundations. 

Separators are used to stop the pumping effect brought on by 

dynamic loads and to help water flow while retaining soil 

particles. Thickness and permeability are the most significant 

defining qualities in these kinds of geotextiles. Some of the 

areas where this technology is used are:  

Some of the areas where this technology is used are:  

• Between stone base courses and land fills;  

• Between the subgrade in railroads; 

• Between sand drainage layers and geomembranes 

• Under parking lots, curbs, parking slabs, sport and 

athletic fields, and sidewalk slabs. 

6. TEST AND RESULT  

TEST VALUE 

LIQUID LIMIT 35.56 % 

PLASTIC LIMIT 11.42 

PYCNOMETER METHOD 2.39 

 

6.1 STANDARD PROCTOR COMPACTION 

Soil compaction is the process in which a stress applied to a 

soil causes densification as air is removed from the pores 

between the soil grains. It is an instantaneous process and 

always takes place in partially saturated soil (three phase 

system). The Proctor compaction test is a laboratory method 

of experimentally determining the optimal moisture content 

at which a given soil type will become most dense and 

achieve its maximum dry density. 

 

6.2 CALIFORNIA BEARING RATIO (CBR) TEST 

The test is an empirical test which gives an indication of the 

shear strength of a soil. The great value of this test is that it is 

comparatively easy to perform and because of its wide use 

throughout the world, there is a vast amount of data to assist 

with the interpretation of results. The CBR test is essentially 

a laboratory test but in some instances the test is carried out 

on the soil in-situ. 

TEST WITH MATERIAL ( NON WOVEN) 

TEST WITHOUT MATERIAL  
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CONCLUSION 

 

STANDARD PROCTOR TEST 

C.B.R VALUE TEST 

    LOAD (KG) 

WITH SHEET  WITHOUT 

SHEET 

WITH 

SHEET 

WITHOUT 

SHEET 

W/C DRY 
DENSITY 

W/C DRY 
DENSITY 

 
311 

 
444 

13.8

8 

1.86 13.2

8 

1.90 

 

After the testing, we found that the soil is more stable in 

dynamic loading with geotextile material and also gain 

the maximum dry density in less water content 
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