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ABSTRACT: Geosynthetic materials are becoming increasingly popular in civil engineering because of their ability to 

improve road performance and durability. However, the use of geosynthetic materials in road construction is often 

limited by several factors such as: B. Cost, technical limitations, lack of knowledge and experience, environmental 

concerns, availability and access to materials and regulatory restrictions. This paper examines the limitations 

underlying the use of geosynthetic material for civil engineering in road construction and focuses on how these 

limitations can be overcome through careful evaluation, education and training, research and development of new 

materials and technologies. Geosynthetics are synthetic materials specifically designed for use in civil engineering, 

including road construction. They are designed to provide a variety of benefits including increased strength and 

durability, improved drainage and filtration, and reduced environmental impact. Despite these advantages, the use of 

geosynthetics in road construction is often limited by several factors that can make it difficult to integrate into a project. 
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I.INTRODUCTION 

 

India is a huge country with very diverse climate and terrain conditions. The resulting different subsoil conditions 

create a number of problems for civil engineers. Over the past two decades, the demand for the construction of civil 

engineering structures in a variety of topographical conditions has increased. To improve poor subsoil conditions in 

unfavourable locations, civil engineers traditionally rely on conventional raw materials such as brick, cement, steel, etc. 

However, situations arise where there is uneven quality and/or unavailability of the desired soil in and around the 

construction site, leading to high material transport costs. These and other technical limitations associated with building 

traditional structures on weak soils are driving civil engineers to seek alternative solutions. One such alternative that 

has become a popular material/technique in recent years is geotextiles and related products, now commonly referred to 

as geosynthetics. In most cases, plastics are made from chemical fibres; however, they can also consist of natural fibres. 

In fact, geosynthetics are synthesized for use in civil engineering projects to facilitate construction, ensure better 

performance of structures, and reduce long-term maintenance. They are widely used in almost all geotechnical and 

hydraulic engineering projects.  

 

Generally, such projects include airport and highway surfacing, railways, canals, coastal erosion works, dams, 

embankments, retaining walls, etc.in the last decade. The use of geotextiles has experienced phenomenal growth 

worldwide. However, the Indian engineering community is still learning about this family of new materials through 

field and laboratory research, field trials, conferences and workshops. Actual use has been very limited compared to 

perceived need and potential. Recent trends in the use of geotextiles in the Indian context have been summarized. With 

the confidence gained from the limited Indian experience. The 1995 version of the Road and Bridge Works 

Specification submitted by the Department of Surface Transport (Road Wing) included geosynthetics for use in 

underground drainage. Road reinforcements, slope stabilization work and reinforced soil structures. 

 

Historically, great advances in building technology have only come about because of simultaneous advances in 

building material technology. Big, great buildings started to appear as we moved from using wood to stone to 
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reinforced concrete floors and more recently reinforced concrete. Metal construction enabled the construction of 

bridges and buildings larger than would have been possible with braided steel or other traditional materials. Since the 

geotechnical materials are earth and rock, it is hard to imagine that the same advances in geotechnical construction and 

ceramics could be made in our field. The integration of other soil improvement strategies is largely due to the 

development of construction equipment by manufacturers and contractors. Geosynthetics have been used extensively in 

geotechnical and environmental engineering for four decades. Over the years, these products have helped designers and 

contractors solve a variety of engineering problems where the use of traditional building materials is limited or 

expensive. There are a variety of geosynthetic types and geosynthetic applications in geotechnical and environmental 

engineering. Due to space limitations, this document reviews progress in the use of these materials for consolidation 

and environmental protection. Polymeric reinforcement materials are the underlying basis for the greatest advances in 

engineered materials geosynthetics.  

 

Geosynthetics are a planetary product of polymeric (synthetic) materials used with earth, rock, or other geotechnical 

(geo)materials as part of a public engineering project or program. There are some developments that have grown so 

quickly and consistently. Before the term geosynthetics was coined, all related products were grouped under one 

keyword, geotextiles. Giroud outlined the advances in this field with his global theme “From Geotextiles to 

Geosynthetics: A Revolution in Geotechnical Engineering” at the 3rd International Geotextile Conference in Vienna. In 

a statement, he noted that "without geotextiles, geotechnical engineering is no longer possible". This statement will be 

even more effective in 2016 with new and innovative products. Some examples of this use of prefabricated 

geosynthetic vertical drains (PVD) to reinforce soil acceleration instead of sand channels, reinforced soil walls instead 

of reinforced concrete walls, reinforced soil embankments instead of unreinforced flat embankments, geosynthetically 

compacted combined rock drainage substitutes, etc. 

 

II. CONSTRAINTS TO THE USE OF GEOSYNTHETICS IN ROAD CONSTRUCTION 

1. Cost: 

One of the main constraints to the use of geosynthetics in road construction is cost. Geosynthetics accoutrements can be 

more precious than traditional accoutrements used in road construction, similar as concrete or asphalt. This can make it 

delicate for somesystems to justify the use of geosynthetics.    

 

2. Lack of Knowledge and Experience   

Numerous masterminds and contractors may not be familiar with the use of geosynthetics in road construction, which 

can make it  delicate to incorporate them into a  design. This can affect in a lack of understanding of the benefits and 

limitations of geosynthetics, and a lack of knowledge of how to duly design and install them.    

 

3. Specialized Limitations   

Geosynthetics accoutrements have certain specialized limitations, similar as their strength and continuity. In some 

cases, traditional accoutrements may be more suited to the specific conditions of a design. For illustration, some 

geosynthetics may not be suitable to repel heavy business or extreme rainfall conditions.    

 

4. Regulatory Constraints   

Some nonsupervisory agencies may not allow the use of certain types of geosynthetics accoutrements, or may bear 

fresh testing and instrument before they can be used in construction systems. This can add to the cost and complexity of 

incorporating geosynthetics into a design.    

 

5. Vacuity and Access to Accoutrements   

Depending on the position and vacuity of geosynthetics accoutrements, it may be delicate or precious to gain them for 

use in road construction systems. This can be a particular concern in remote or underdeveloped areas, where 

transportation and logistics may be more gruelling.      

6. Environmental enterprises   

Some geosynthetics accoutrements may have negative environmental impacts, similar as releasing dangerous chemicals 

into the soil or water. This can be a concern for nonsupervisory agencies and design stakeholders, and can make it 

delicate to gain blessing for the use of geosynthetics. 
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III. OVERCOMING CONSTRAINTS TO THE USE OF GEOSYNTHETICS IN ROAD CONSTRUCTION 

Despite these limitations, there are ways to overcome the barriers to the use of geosynthetics in road construction. One 

way is to carefully assess the specific needs and requirements of each project and consider the benefits and limitations 

of using geosynthetics. This can help determine if the use of geosynthetics is cost effective and appropriate for a 

particular project. Education and training can also help increase awareness and knowledge of geosynthetics among 

industry professionals. This can include training in the design, installation and maintenance of geosynthetics, as well as 

training on the benefits and limitations of geosynthetics in road construction. 

 

 
 

IV. A BRIEF HISTORY OF GEOSYNTHETIC WORKS IN INDIA 

 

An excellent summary of the development and application of geosynthetic technology in India can be found in Rao and 

Saxena, Rao and Rao. The first geotextile workshop was held in New Delhi in 1985. Rao tells the story of the 

development of geosynthetics in India. Work related to geosynthetics in India dates back to the mid-1980s when a road 

was built over a railway bridge in Ludhiana in 1985 using polymeric reinforcement cords and lakes as recycled 

materials. The height of building was about 8 m. This wall has reported a 15% cost saving plus savings during 

construction due to the nature of the approach. For more details on the various geosynthetic structures, see. India's 

particular contribution to geosynthetics lies in the natural materials of coir and jute. These products are used in many 

geosynthetic systems such as soil erosion, water and leachate control, low volume road construction, accelerated 

reinforcement, paving fabric to control exposed cracks inflexible roads, etc. Among the various functions that can be 

achieved by geosynthetics are fragmentation, Water, filtration, liquid barrier, erosion control. 
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V. FUNCTIONS OF GEOSYNTHETICS 

1. Drainage  

Geosynthetics can allow water to pass through their plane. Advanced geosynthetics with high aircraft penetration 

perform drainage functions where they are placed in the ground to prevent water overflow and transport them quickly 

toward the aircraft without fine particle migration. 

2. Screen 

When a flowing liquid (water, air) stalls particles, the geosynthetic stops the fine particles and allows the liquid to pass. 

Although the collected particles increase the pressure of the liquid, the strainer can withstand the pressure. 

3. Barrier/Containment/Impregnation 

Some geosynthetics can be used as an unstoppable barrier against liquids or gases. It can also be used as a 

soundproofing. Inaccessible on runways and aircraft, geosynthetics act as hydraulic barriers when placed under the 

weight of soil by preventing water erosion through large amounts of soil. Water rise from ditches can be controlled by 

placing a liner on the bottom and sides of the ditch. 

4. Protection  

Geosynthetics can protect against injury and death. For example, the geotextile can act as a flood on the geomembrane, 

preventing or reducing any kind of damage to the geomembrane layer during construction. Geosynthetics are used to 

protect the underlying layer from potential damage from the presence of angular objects such as beads and stones on 

the fence. 

5. Separation  

Geosynthetic can separate the two layers of soil, preventing them from mixing. Gravity geosynthetics, when created 

between two types of soil with vastly different particle sizes, perform the task of keeping them apart and preventing 

particles from mixing. For example, when building sidewalks, a basic-size unit is often placed directly on the ground 

floor. If this road is soft clay, the gravel tends to dig into the ground under the road load, resulting in a mixed soil. 

Basecoat performance will degrade over time with mixing. This can be avoided by laying geosynthetics in line of sight 

between the subsoil and the base course. It prevents mixing and leads to better method performance. 

6. Filtration 

Geosynthetics can allow water to pass through a plane while blocking or retaining soil particles. Filtration Strong 

geosynthetics where they are found between two layers of soil, one pure refined and the other rocky, through which 

water flows, creating the function of flexible filtration. They allow the passage of water without the passage of a fine 

particle of earth and water. Geosynthetics can be used in place of soil conversion filters when suitable soil is not 

available near the site. 

7. Reinforcement  

Geosynthetics can increase soil size and improve structural stability in terms of strength and deformation compared to 

unstable soils. Highly elastic reinforcing geosynthetics perform the task of stabilizing the soil where they are applied in 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                                          |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal | 

|| Volume 12, Issue 4, April 2023 || 

| DOI:10.15680/IJIRSET.2023.1204186 | 

IJIRSET©2023                                                               |  An ISO 9001:2008 Certified Journal   |                                               3618 

 

one or more layers to improve earthworks performance. The soil itself performs well under pressure but is not in good 

condition and soil performance is enhanced by the ability to handle the force of geosynthetics. This improves soft soil 

loosening, improves stability on steep slopes and reduces ground pressure behind end structures. 

8. Erosion Control 

Geosynthetics can be used to prevent or reduce soil erosion due to precipitation and surface water currents. 

Geosynthetics can be used for temporary or permanent erosion control along embankments. Temporary geosynthetics 

for erosion control contain decaying natural fibers such as jute. Distributed on a slope in the form of trellises or mats, 

they prevent soil erosion until plant growth sets in and then subsides. Permanent Erosion Control Geosynthetics are 

products made from the-layer cellular structure that provide erosion control, support plant growth and trap greenery to 

strengthen the root system. 

 

VI. CONCLUSION 

 

Geosynthetics are increasingly used in civil engineering for road construction due to their excellent mechanical 

properties, durability and economy. However, there are still some limitations that limit its widespread use in certain 

applications. One of the main limitations is the lack of standardized testing methods for geosynthetics, which makes it 

difficult to compare products from different manufacturers. This can create inconsistencies in product performance and 

make it difficult to select the most appropriate product for a particular application. Another limitation is the lack of 

knowledge and awareness among engineers and contractors about the proper design, installation and maintenance of 

geosynthetics. 

This can lead to improper installation, which can affect product performance and ultimately lead to failure. In addition, 

there are also environmental concerns associated with the use of geosynthetics, particularly with regard to their disposal 

at the end of their useful life. While some products are recyclable, others may need to be sent to landfill, which can 

have a negative impact on the environment. In general, although geosynthetics have many advantages for road 

construction, it is important to consider these limitations when selecting and designing with these materials. Addressing 

these limitations through standardization, education, and environmentally sound disposal can help further encourage 

the use of geosynthetics in construction. 
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