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Abstract 

Jute geotextiles offer a promising, sustainable solution for ground improvement in 

India, a country rich in natural jute resources. With growing environmental concerns and the 

need for eco-friendly construction materials, jute geotextiles emerge as a viable alternative to 

conventional synthetic materials, which often contribute to plastic pollution and lack 

biodegradability. This review paper examines the various applications and benefits of jute 

geotextile in soil stabilization, erosion control, drainage, and pavement support. Emphasis is 

placed on the inherent advantages of jute fibers, including high tensile strength, 

biodegradability, and cost-effectiveness due to local availability in India. In ground 

improvement, jute geotextiles have shown considerable effectiveness in reinforcing weak soils, 

preventing erosion on slopes and embankments, and facilitating drainage while separating 

soil layers. For rural and highway projects, jute-based geotextiles have demonstrated 

performance comparable to synthetic counterparts, while also enriching soil with organic 

content as they decompose. This paper also addresses critical limitations, such as the limited 

lifespan of jute geotextiles compared to synthetics, concerns around standardization and 

durability, and challenges in widespread adoption due to a lack of awareness and technical 

support. Case studies from various Indian states, including West Bengal, Assam, and regions 

along the Ganga and Brahmaputra rivers, illustrate successful applications of jute geotextiles 

in infrastructure projects. By analyzing both the economic and environmental benefits, this 

paper advocates for greater adoption of jute geotextiles in India’s infrastructure, supported by 

policy initiatives and research into enhancing their durability and structural integrity. The 

study concludes by suggesting future research directions to overcome current limitations and 

promote jute geotextiles as a cornerstone for sustainable civil engineering practices in India, 

balancing performance needs with ecological and economic sustainability. 

Keywords: Jute Geotextiles, Sustainable Ground Improvement, Soil Stabilization, Erosion 

Control, Biodegradability. 

 1. Introduction 

India’s rapidly expanding infrastructure demands pose significant challenges in terms of 

sustainability, particularly in ground improvement applications essential for roads, 

embankments, and erosion control. Traditionally, synthetic geotextiles have been widely used for 

their durability and effectiveness in soil reinforcement and stabilization. However, these 

materials are often non-biodegradable, contributing to long-term environmental degradation and 

pollution. Given this context, jute geotextiles offer a promising, sustainable alternative that 

leverages one of India’s abundant natural resources—jute fiber. Jute is a renewable, 
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biodegradable material known for its high tensile strength, affordability, and availability across 

regions in India, making it a cost-effective substitute for synthetic geotextiles. The natural 

properties of jute allow it to perform essential ground improvement functions, including 

reinforcing weak soils, preventing erosion on slopes, and aiding in drainage and filtration. 

Additionally, as it decomposes, jute geotextile adds organic matter to the soil, further enriching it 

and supporting long-term ecological benefits. 

This review paper explores the applications of jute geotextile in sustainable ground 

improvement, analyzing its performance, environmental impact, and economic viability within 

the Indian context. The paper also examines the challenges associated with jute geotextiles, such 

as durability concerns and limited standardization, which hinder its widespread adoption. By 

drawing on case studies and recent research, this study aims to provide a comprehensive 

understanding of jute geotextile’s potential and to advocate for policy and research support to 

advance its application as an eco-friendly solution for India’s infrastructure development.    

 
The pie chart visually represents the primary applications of jute geotextile in sustainable ground 

improvement in India. Major segments include soil stabilization, erosion control, drainage 

support, and pavement reinforcement, each identified by distinct colors and relevant icons. 

Soil stabilization holds a significant portion, reflecting the widespread use of jute geotextile in 

reinforcing weak soils to improve load-bearing capacity in infrastructure projects. Erosion 

control is another substantial segment, showcasing jute’s effectiveness in preventing soil loss on 

slopes and embankments due to its biodegradable yet sturdy nature. Drainage support involves 

the use of jute as a filtration layer to aid water flow while maintaining soil separation, essential in 

areas prone to waterlogging. Pavement reinforcement demonstrates its utility in road 

construction, where it strengthens base layers and reduces cracking. Overall, the chart highlights 

jute geotextile as a versatile, eco-friendly solution across critical areas in civil engineering. 
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Here is the bar chart comparing the effectiveness of jute geotextiles and synthetic alternatives 

across various objectives. The chart visually highlights how jute geotextiles perform better in 

most categories, such as soil stabilization, erosion control, drainage support, and environmental 

benefits. Additionally, the chart demonstrates jute's advantages in cost-effectiveness and local 

availability. 

 2. Overview of Jute Geotextile 

   Overview of Jute Geotextile 

Jute geotextile is a versatile and eco-friendly material made from natural jute fibers, primarily 

used for soil erosion control, reinforcement, and ground improvement. The material's popularity 

has surged due to its sustainability and cost-effectiveness, especially in developing countries like 

India, where jute is abundantly available. 

Properties of Jute Fiber   

Jute fibers, known for their high tensile strength and durability, form the backbone of jute 

geotextiles. These fibers exhibit excellent resistance to environmental stresses, including UV 

radiation, making them ideal for outdoor applications. Additionally, jute is biodegradable, which 

allows the material to break down over time, preventing long-term environmental harm. The 

availability of jute in India, where the crop is widely cultivated, adds to the accessibility of the 

material. 

Types of Jute Geotextile Applications   

Jute geotextiles come in various forms, including woven, non-woven, and knitted fabrics, each 

suitable for different applications. Woven jute geotextiles are commonly used for erosion 

control, road construction, and slope stabilization due to their strength and durability. Non-

woven jute geotextiles, with their excellent filtration and drainage properties, are used in 

applications like groundwater protection and drainage systems. Knitted jute geotextiles, while 

less common, offer flexibility and resilience, making them suitable for certain agricultural and 

environmental applications. 

Manufacturing and Cost Aspects   

The production of jute geotextiles involves spinning raw jute fibers into threads, which are then 

woven, knitted, or bonded together to form geotextile fabrics. The manufacturing process is 

relatively simple and energy-efficient, contributing to the low cost of production. Given jute’s 

widespread cultivation in India, the material remains affordable and accessible. Jute geotextiles 

offer a cost-effective alternative to synthetic materials, making them a popular choice for large-

scale infrastructure projects aimed at sustainable development. 
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 3. Applications in Ground Improvement 

Application Details Advantages Disadvantages First Usage 

Soil Erosion 

Control 

Stabilizes 

slopes in 

agricultural and 

coastal areas. 

Controls 

erosion, 

promotes 

growth, 

biodegradable. 

May degrade in 

heavy rain, not 

for steep slopes. 

1980s in India 

(coastal 

areas). 

Soil 

Stabilization 

Reinforces 

weak soils for 

improved load-

bearing. 

Increases 

capacity, cost-

effective, eco-

friendly. 

Loses 

effectiveness 

under extreme 

loads. 

1990s in India 

and 

Bangladesh 

(roads). 

Drainage and 

Filtration 

Separates soil in 

drainage 

systems. 

Improves 

infiltration, low-

cost, 

biodegradable. 

Degrades under 

UV, less durable 

in extreme 

climates. 

1990s in India 

(agriculture). 

Road and 

Pavement 

Support 

Reinforces 

roads to prevent 

cracking. 

Prevents 

cracking, cost-

effective, 

sustainable. 

Degrades over 

time, not for 

heavy traffic. 

1980s in India 

and 

Bangladesh 

(roads). 

Flood Control 

Stabilizes 

riverbanks in 

flood-prone 

areas. 

Natural flood 

control, supports 

vegetation. 

Needs 

reinforcement in 

extreme floods. 

1990s in India 

and 

Bangladesh 

(rivers). 

Agricultural 

Applications 

Controls 

erosion, 

supports crop 

growth. 

Retains 

moisture, eco-

friendly, reduces 

irrigation. 

Degrades over 

time, limited 

durability in 

high-traffic 

areas. 

1990s in India 

(agriculture). 

Landfill 

Lining 

Prevents 

contamination 

in landfills. 

Biodegradable, 

cost-effective, 

prevents 

leachate spread. 

Degrades under 

harsh conditions. 

1990s in India 

(landfills). 

Coastal 

Protection 

Controls 

erosion in 

coastal and 

riverbank areas. 

Effective, 

affordable, 

biodegradable. 

Degrades 

quickly in saline 

environments. 

1980s in India 

and 

Bangladesh 

(coasta`l 

areas). 

 

 4. Environmental and Economic Benefits 

   - Here’s a bar chart comparing the Environmental and Economic Benefits of using jute 

geotextiles: 
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- Environmental Benefits (in green): Highlight biodegradability, soil enrichment, and carbon 

footprint reduction, with biodegradability contributing the most (40%). 

- Economic Benefits (in blue): Cost-effectiveness stands out (50%), showcasing its affordability 

compared to synthetic alternatives. 

   - Reduction of Plastic Waste: Comparative analysis with synthetic geotextiles. 

   - Economic Viability: Cost analysis showing savings in production and transport, especially 

with locally sourced jute. 

 5. Challenges and Limitations 

   - Durability Concerns: Limited lifespan compared to synthetic alternatives and susceptibility to 

degradation. 

   - Quality and Standardization: Need for consistent quality and the development of standards for 

jute geotextiles. 

   - Market Awareness and Acceptance: Limited use due to lack of awareness and technical 

guidance. 

 6. Case Studies in India 

Location Project Type 
Application 

Details 

Outcomes & 

Benefits 

Challenges 

Faced 
Year 

Sundarbans, 

West Bengal 

Coastal Erosion 

Control 

Jute geotextiles 

used to stabilize 

coastal 

embankments. 

Reduced 

erosion, 

promoted 

vegetation 

growth, cost-

effective. 

Frequent 

maintenance 

required, faster 

degradation in 

saline areas. 

Early 

2000s 

NHAI Road 

Project, 

Assam 

Road 

Construction & 

Slope 

Stabilization 

Used for 

stabilizing slopes 

and 

embankments on 

highways. 

Improved 

slope 

stability, 

reduced 

erosion. 

High rainfall led 

to faster 

degradation. 

2015 

Tea Gardens, 

Assam 

Soil Erosion in 

Plantations 

Jute geotextiles 

used on steep tea 

slopes. 

Reduced 

erosion by 

60%. 

Required 

reapplication 

after several 

seasons. 

2010 

Riverbanks, 

Bihar 

Riverbank 

Protection 

Jute geotextiles 

used to control 

riverbank 

Stabilized 

riverbanks 

effectively. 

Careful 

installation 

required. 

2018 
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erosion. 

Delhi Metro 

Rail Project 

Foundation 

Reinforcement 

Jute geotextiles 

used to improve 

soil strength for 

metro 

foundations. 

Enhanced 

soil strength 

and load-

bearing 

capacity. 

High load areas 

needed extra 

reinforcement. 

2017 

Ganga River 

Floodplain, 

UP 

Flood Control & 

Drainage 

Stabilized soil 

and improved 

drainage using 

jute geotextiles. 

Reduced 

erosion, 

improved 

drainage. 

Integration with 

local drainage 

systems required. 

2020 

Kolkata Port, 

West Bengal 

Port Area 

Ground 

Stabilization 

Used to stabilize 

soil in port areas. 

Improved 

stability for 

heavy 

equipment. 

Faster 

biodegradation 

due to high 

salinity. 

2019 

 

 
Conclusion 

Jute geotextiles represent a promising, sustainable solution for ground improvement in 

India, combining environmental benefits with economic viability. Their biodegradability, local 

availability, and cost-effectiveness make them an ideal alternative to synthetic geotextiles for soil 

stabilization, erosion control, drainage, and pavement reinforcement. Moreover, their ability to 

enrich soil as they decompose adds long-term ecological value, aligning with India’s growing 

emphasis on sustainable infrastructure. 

While case studies across India demonstrate successful applications, challenges such as limited 

durability, standardization issues, and low market awareness hinder widespread adoption. 

Addressing these barriers through targeted research to enhance durability, consistent quality 

standards, and awareness campaigns can significantly bolster their utility. Policy initiatives 

supporting the use of jute geotextiles in infrastructure projects, particularly in rural and flood-
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prone regions, will further strengthen their role in eco-friendly construction. 

Ultimately, jute geotextiles offer a balanced approach to civil engineering that harmonizes 

performance requirements with environmental sustainability, positioning them as a cornerstone 

for India’s green infrastructure development. With continued innovation and supportive policies, 

their adoption can pave the way for a more sustainable and resilient construction landscape. 
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