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ABSTRACT  

Significant length of roads wanted to be built in India under different projects require development over poor 

sub level soils. The execution of a street to a great extent relies on upon properties of the sub level soil. One 

such sub grade soil frequently experienced is the dark cotton (BC) soil. It is inorganic earth of medium to high 

compressibility, high shrinkage and swelling property, hard when dry, however lose its quality totally when in 

wet condition. As an aftereffect of wetting and drying process, vertical development happens in the dirt mass 

prompting disappointment of asphalt, as settlement, substantial misery, breaking and unevenness. With a 

specific end goal to enhance the execution of streets on such soils Coir material has scope as fortification. It is 

normal that with the incorporation of coir geo textile layer underneath Granular Sub base (GSB) layer would be 

useful in confining the development of upper asphalt layers because of regular dampness variety in sub grade 

broad, shrinkable soil.  

Keywords:  Black Cotton (BC) soil, Coir Geo textile (CGT), Sub grade, Granular Sub base (GSB), 

Rural Roads.  

I. INTRODUCTION 

Road transport is a lone method for transport that offers itself to the entire group alike. It is acknowledged 

actuality that of the considerable number of modes the transportation, street transport is the closest to the general 

population. India is a rural nation. There are around 5.76 lakhs towns in India. The making of better access in 

country regions is an absolute necessity for the creating nations like India. In India the streets have been named 

national thruway, state roadway, significant areas street, other region street and town streets. In light of the 

assets accessible these streets are built with an assortment of material and differing development detail. The 

Rural roads are built with nearby material and are either cleared or unpaved. The decay of these streets is 

administered by the conduct of the road material and absence of upkeep exercises. These outcomes in rutting, 

pot gaps, folding and so on which makes a terrible shape and stances issues for the architects. Further, 

inadequate seepage, change in climate condition, expanded movement thickness and ineffectively evaluated 

material are the explanations behind the weakening which brings about higher expense of support for the repair 

procedure. Since the accessibility of assets is constrained, enhanced and cost successful procedures are to be 

considered to make the asphalt issue free.  

Black cotton soil is found in broad locale of Deccan Trap in Indian. They are of variable thickness, underlain by 

dark sticky material known as "dark soil". Dark cotton soil when interacts with water it either swells or recoils 
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and bringing about minutes to the structure which are by and large not identified with direct impact of stacking. 

By virtue of its high volumetric changes it is not appropriate for development. It swells and therapists 

unreasonably because of present of fine mud particles. Interchange swelling and contracting of soil is in charge 

of differential settlement of structure so dark cotton soil must be dealt with by utilizing reasonable admixtures to 

balance out it. In my exploration work adjustment of dark cotton soil is finished by utilizing lime as an 

admixture. Trial work has been completed with 3% and 5% of lime substance. 

Dark cotton soil (BC soil) is a profoundly clayey soil. The dark shading in Black cotton soil (BC soil) is because 

of the nearness of titanium oxide in little fixation. The Black cotton soil (BC soil) has a high rate of dirt, which 

is transcendently montmorillonite in structure and dark or blackish dim in shading. Sweeping soils are the dirts 

which extend when the dampness substance of the dirts is expanded. The mud mineral montmorillonite is for the 

most part in charge of broad attributes of the dirt. The sweeping soils are likewise called swelling soils or dark 

cotton soils. The structures on Black cotton soil (BC soil) bases create undulations at the street surface because 

of loss of quality of the sub-level through softening amid storm. The physical properties of Black cotton soil 

(BC soil) change from spot to place 40 % to 60 % of the Black cotton soil (BC soil) has a size under 0.001 mm. 

At as far as possible, the volume change is of the request of 200 % to 300% and brings about swelling weight as 

high as 8 kg/cm2/to 10 kg/cm2 . Thusly Black cotton soil (BC soil) has low bearing limit and high swelling and 

shrinkage qualities. Because of its curious attributes, it shapes an extremely poor establishment material for 

street development. Splashed research facility CBR estimations of Black Cotton soils are for the most part found 

in the scope of 2 to 4%. Because of low CBR estimations of Black cotton soil (BC soil) extreme asphalt 

thickness is required for planning for adaptable asphalt. Research and Development (R&D) endeavors have been 

made to enhance the quality attributes of Black cotton soil (BC soil) with new advances. The development of 

establishment for structure on dark cotton soils postures test to structural designers. 

The most widely recognized kind of adjustment are recorded beneath  

• Lime adjustment  

• Cement adjustment  

• Chemical adjustment  

• Bitumen adjustment  

• Salt adjustment 

1.1 Geo – Textiles  

Geo textiles are porous fabrics which, when utilized as a part of relationship with soil, can partition, channel, 

strengthen, secure, or deplete. Regularly produced using polypropylene or polyester, geo textile fabrics come in 

three essential structures: woven (looking like mail pack sacking), needle punched (taking after felt), or warmth 

fortified (taking after pressed felt). 

Geo textile composites have been presented and items, for example, geo grids and networks have been created. 

Generally speaking, these materials are alluded to as geo synthetics and every setup— - geo nets, geo grids, geo 

tubes, (for example, TITAN Tubes) and others— - can yield benefits in geotechnical and natural building 

outline.  



 

316 | P a g e  
 

 

Geo textile Pavement 

II. LITERATURE REVIEW 

Mehndirata et al. led a study in light of the common geo-materials in expressway banks. In this study, they 

attempted to expand the life of coir and in addition to lessen the microbial assault and speedier debasement by 

utilizing concoction specialists. Babu et al.  had detailed another outline philosophy utilizing IRC Rules, to 

fortify the sub-grade utilizing a characteristic geo-material in order to enhance the quality of sub-evaluation. In 

this paper, an outline philosophy utilizing IRC Guidelines for the configuration of Coir geo-material fortified 

streets had   been discovered on the premise of research center test information and scientific details when the 

CBR esteem is under 2 percent. The strategy received was to fortify the sub-grade utilizing geo-materials. 

 

III. METHODOLOGY 

3.1 Pavement Evaluation On Roads With Coir Geo-Textiles  

As a feature of the task show of the utilization of coir geo textiles in street development, NATPAC started 

asphalt assessment concentrates on streets laid with coir geo textiles amongst sub grade and sub base layers also, 

coir geo textiles laid for dike security. Two street extends were chosen in Thiruvananthapuram Region for 

asphalt assessment thinks about, where coir geo textiles were laid amongst sub grade and sub base layers. This 

was done part of the joint exploration venture embraced by Coir board and College of Engineering, Trivandrum.  

3.2 Coir Geo Textile Reinforced Roads   

The road stretch conveys low volume of activity with a carriageway width of 3.5 m. Coir geo textiles of H2M5 

evaluation were laid around 150m length by Local Self Government Department under the specialized 

supervision of College of Engineering Trivandrum in November 2010. NATPAC started assessment of 

execution of coir geo textiles fortified roads. A comprehensive condition study and BBD review was done to 

assess the practical and auxiliary execution of the street. A control area of 100m length was brought the street 

stretch to look at the execution of streets laid without coir geo textiles. The outline of the consequences of the 

overview. A thorough condition study and BBD overview was done to assess the useful and basic execution of 

the street. A control segment of 100m length was likewise brought the street stretch to think about the execution 

of streets laid without coir geo textile 

3.3 Coir Geo Textiles For Soil Structure Protection 

Both sides of the street are paddy fields. Streets are falling apart quick many the storm because of the 

disintegration of street banks and submerged logged condition. In this way powers of Panchayaths with the 
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assistance of Coir Board, laid Coir geo textiles around 1kmalong the street bank. This coir ensured dike stretch 

was chosen for execution assessment alongside another 1km control stretch of un ensured dike stretch. 

Demonstrates the laying of coir geo textiles, coir geo textiles laid study stretch and BBD review in advancement 

along NATPAC started assessment of execution of coir geo textiles laid roads around 1km length. Activity 

volume employing through the street is low (ADT 800 PCU) furthermore it pulls in Sensible measure of truck 

activity amid the harvest season. A comprehensive condition overview and BBD study was done to assess the 

practical and auxiliary execution of the street. A control segment of 1Km was moreover brought the street 

stretch to think about the execution of streets laid without coir geo textiles. 

3.4 Geo Textiles Separation  

In division capacities geo textiles keep fines in the sub grade from moving into the base course. Tests 

demonstrate that it takes just around 20% by weight of sub grade soil blended into the base course to diminish 

its bearing ability to that of the sub grade. This issue as a rule is because of the development of a lot of water. At 

the point when extensive burdens cross the surface of the roadway they set up a pumping activity which 

quickens this water detachment must permit water to travel through it while holding the dirt fines or sand 

particles. It ought to give water a chance to go through it at the same rate or marginally speedier than the 

neighboring soil. 

3.5  Design Considerations For Using Geo Textiles In Separation  

At the point when utilizing geo textiles, consider the accompanying.  

1. The past execution of geo textiles in comparative sorts of soil 

2. You should know strong attributes and the porousness of the sub grade, and match them to the 

penetrability criteria of the geo textile.  

3. Select the fabric quality necessities on the premise of constructability. All the more particularly, it must 

withstand situation and survive the development time frame without puncturing, tearing, bursting, 

scraping, and so forth 

4. Use standard burden rules for planning asphalt quality with no recompense for the geo textile.  

5. In a current roadway, verify whether extra sub base was included beforehand for additional basic 

backing to counter the dirt shortcoming and diminish rutting under development hardware to three 

inches. Assuming this is the case, lessen that sub base by 39%-half and incorporate a geo textile in the 

outline between the sub grade and sub base.  

6. Select the spread deliberately. In the event that you will apply a surface course, you may utilize a 

cleaner total with not exactly 15% fines. On the off chance that this will be a rock street and activity 

will travel specifically on the total, then you should give more fines (no less than 15%) or the total will 

whip off the fabric. 

3.6  Utilization Of Jute Geo Textiles In Road Construction  

India is an extensive maker of jute. Jute is an ease, renewable, biodegradable and eco-accommodating 

characteristic item. Jute geo textiles are utilized as a part of numerous geotechnical applications. A progression 

of field tests were completed by CRRI utilizing jute geo textiles for various capacities, are portrayed as takes 

after: separator keeps the entrance of sub grade material into voids of granular base course.  
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Geo textile pavement 

The porousness trademark of the fabric likewise helps in quicker scattering of pore weights furthermore, 

guarantees better waste which brings about better long haul execution of the asphalt. 

3.7 Jute Geo grid for Erosion Control of Denuded Slopes  

On the premise of field studies, directed in the past by CRRI, it has been inferred that shallow conciliatory slides 

constitute a critical extent of avalanches in regions with moderate precipitation force and where soil spread is 

medium strong in nature. 

 Development and soil molecule relocation, and velocities up the disappointment of the road. Two vital criteria 

for selecting a geo textile for partition are porousness and quality. The geo textile utilized for 

Description of property Value 

Type Non – woven 

Tensile strength 2.81 kn/m 

Thickness 6.91mm 

CBR push through load 0.5 Kn 

Index puncture resistance 0.077 kn 

In plane permeability 9.2 X 10-4 m/s 

Falling cone test No clear hole formed 

Failure strain 30% 

3.8 Road Embankment Construction  

The procedure for enhancing the building attributes of Black cotton soil (BC soil) for street dike development is 

as per the following:  

In the wake of recognizing the extends where a treatment to reinforce the establishment bank is required, the 

inadmissible Black cotton soil (BC soil) ought to be expelled to the profundity of 1600 mm underneath common 

ground level (NGL). After removal, the ground ought to be checked for thickness. 

 

Road embankment 
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IV. CONCLUSION 

Certain basic contemplations are vital for accomplishment in any use of Geo textiles. We should know the dirts 

to choose the best possible geo textile in street development and upkeep. In numerous establishments, 

penetrability may abrogate sympathy toward sturdiness and imperviousness to blasting, puncturing and tearing. 

In different establishments, for example, a separator in a street where the geo textile will be subjected to extreme 

burdens, toughness is of concern. Permeability ought to likewise dependably be considered in division uses to 

permit dampness to move uninhibitedly through the framework. This keeps away from inordinate hydrostatic 

weights which cause soil disappointment. Most geo textile framework disappointments result from uncalled for 

establishment, ill-advised choice of fabrics, a change of conditions from the first outline, or a blend of these 

variables. 
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