
© 2022 JETIR May 2022, Volume 9, Issue 5                                                                     www.jetir.org (ISSN-2349-5162) 

JETIR2205918 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org i133 
 

COMPARATIVE STUDY FOR SOIL 

SUBGRADE IMPROVEMENT USING HAIR 

FIBER AND SHEEP WOOL FIBER: A REVIEW 
1Parag Suresh Bhoi, 2Prof. Swapnil R. Joshi, 3Prof. Sachin B. Kajabe 

1PG Student, 2Assistant Professor, 3Assistant Professor 
1Department of Civil Engineering, MECOERC Nashik, Maharashtra, India 
2Department Of Civil Engineering, MECOERC Nashik, Maharashtra, India 
3Department Of Civil Engineering, JITCOERC Nashik, Maharashtra, India 

 

Abstract :  Aggregation of strong waste is one more major issue looked by the world for which enormous area of land is needed for 

its removal. Then again, engineers attempt to use these soiled squander materials in the structural designing development dependent 

on its achievability or appropriateness on their exhibition. The really true this review is to research the reasonableness of strong 

waste materials, for example, human hair strands and sheep fleece filaments during the time spent soil subgrade adjustment as a 

support which can supplant regular business fiber materials. The impact of support boundaries for example fiber content on 

Kaolinite earth will saw through a progression of lab tests, for example, consistency limit tests, compaction tests and unconfined 

pressure tests. The experimental outcomes uncover that the consideration of arbitrarily dispersed human hair fiber in soil 

fundamentally further develops the designing properties of soil.  

Soil adjustment is the interaction where, expansion of material in soil accomplished for improves soil properties. Obligation of an 

architect is to use of waste materials in added substance material so that waste arranges viably with upgrades in properties. Parkways 

subgrade assumes a significant part to circulation of heap of upper layers to bring down soil securely. Human hair is squander whose 

arrange isn't in our grasp it is a non-biodegradable material as in early years. It uses is extremely viable/fundamental for a superior 

ecological condition. Subgrade is required for a wide range of asphalts for example adaptable or unbending. This review will be 

giving us a superior choice for us to utilization of human hair and sheep fleece fiber for a superior natural condition. 

Index Terms - Soil Subgrade, Soil Stabilization, Human Hair Fiber, Sheep Wool Fiber, California Bearing Ratio Test, etc.  

I. INTRODUCTION 

Aggregation of strong waste is one more major issue looked by the world for which enormous area of land is needed for its removal. 

Then again, engineers attempt to use these soiled squander materials in the structural designing development dependent on its 

achievability or appropriateness on their exhibition. The really true this review is to research the reasonableness of strong waste 

materials, for example, human hair strands and sheep fleece filaments during the time spent soil subgrade adjustment as a support 

which can supplant regular business fiber materials. The impact of support boundaries for example fiber content on Kaolinite earth 

will saw through a progression of lab tests, for example, consistency limit tests, compaction tests and unconfined pressure tests. 

The experimental outcomes uncover that the consideration of arbitrarily dispersed human hair fiber in soil fundamentally further 

develops the designing properties of soil. 

Soil adjustment is the interaction where, expansion of material in soil accomplished for improves soil properties. Obligation of 

an architect is to use of waste materials in added substance material so that waste arranges viably with upgrades in properties. 

Parkways subgrade assumes a significant part to circulation of heap of upper layers to bring down soil securely. Human hair is 

squander whose arrange isn't in our grasp it is a non-biodegradable material as in early years. It uses is extremely viable/fundamental 

for a superior ecological condition. Subgrade is required for a wide range of asphalts for example adaptable or unbending. This 

review will be giving us a superior choice for us to utilization of human hair and sheep fleece fiber for a superior natural condition. 

Subgrade execution relies upon these fundamental qualities; 

1) Load-bearing limit 2) Moisture substance 3) Stabilization with concrete or black-top fastener 4) Additional base layers 5) Strength 
and firmness of sub grade soil. 
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figure 1. soil subgrade. 

1.1 Properties of Soil Subgrade 

1)Stability 2) Incompressibility 3) Durability 4) Drain Ability 5) Ease of Compaction 

1.2 Ground Improvement Techniques 

Sub grade soils should have great compacting properties. An all-around compacted sub-level surface builds the strength and 

solidness of street asphalts. Because of simplicity of compaction guarantees high thickness and strength. Sub level soils should have 

protection from enduring in this manner hold the ideal support. Ground Improvement in its broadest sense is the adjustment of any 

property of a dirt or shake to further develop its designing properties. This might be an extremely durable measure to work on the 

finished office or a brief interaction to permit the development of an office. Different cycles of ground enhancements are accessible 

to build the strength, diminish compressibility, decrease penetrability, or improve groundwater conditions. Further, on the off chance 

that there is any establishment trouble in the current constructions, set up establishment treatment can be applied to restore the 

design. The procedures engaged with the achievement of the necessary improvement offices are alluded to as geotechnical 

processes. 

Ground Improvement Techniques might be grouped dependent on the idea of the interaction in question; the material utilized, 

the ideal outcomes, and so forth Different procedures utilized are compaction, seepage techniques, pre-pressure, and vertical 

channels, vibration strategies, grouting, and infusion, mechanical, establishing and substance adjustment, geosynthetics, and 

incidental techniques. 

Different techniques for ground treatment for delicate ground can be comprehensively sorted into the underlying (inflexible) 

and the geotechnical arrangements dependent on different contemplation, which incorporated the stature of fill, thickness and 

compressibility of the dirt just as time and cost. 

Following strategies for ground treatment can be taken on for different unfortunate ground conditions; 

1)Vibratory surface compaction and Deep Vibro-compaction 2) Removal and replacement of soft cohesive deposits of limited 

thickness 3) Preloading of existing soft/loose fill 4) Dynamic Replacement 5) Stone Column 6) Piled Embankments in areas having 

soft soil to large depth 7) Viaduct for high embankments on ground having very deep soft soils with organic deposits. 

1.3 Objectives of Ground Improvement Techniques 

The most widely recognized conventional targets incorporate improvement of the dirt and ground for use as an establishment 

or development material. The average Engineering targets have been  

a) Increasing shear strength, toughness, solidness and security. 

b) Mitigating unwanted properties.  

c) Modifying penetrability, the pace of liquid to course through a medium. 

d) Improving effectiveness and efficiency by utilizing techniques that save time and cost. 

 

II. LITERATURE REVIEW 

 

2.1 Insha Rehman et. al. [2021] investigated on adjustment of soil with fiber human hair and surkhi for roadways subgrade. Soil 

adjustment is the cycle wherein, expansion of material in soil accomplished for improves soil properties. Obligation of a specialist 

is to usage of waste materials in added substance material so that waste arranges successfully with upgrades in properties. 

Expressways subgrade assumes a significant part to conveyance of heap of upper layers to bring down soil securely. Human hair is 

squander whose arrange isn't in our grasp it is a non biodegradable material as in early years. It usage is extremely 

compelling/fundamental for a superior ecological conditions. Subgrade is compulsory for a wide range of asphalts for example 

adaptable or inflexible. This review will be gave us a superior choice for us to utilization of human hair and surkhi for a superior 

ecological conditions. 

2.2 Anjanadevi K. An et. al. [2019] concentrated on soil adjustment utilizing jute and human hair fiber. For the most part clayey 

soil displays bothersome designing properties like helpless bearing limit and higher compressibility. Subsequently the improvement 

of soil at a site is key. There are numerous stabilizers to work on the strength of soil like jute, gypsum, fly debris, Rice-husk debris, 

Cement, lime, utilized elastic tires and so forth In the current review, we added jute and human hair as stabilizer to work on the 

properties of clayey soil. Marine mud accessible in the beach front area of Ernakulam locale is utilized in this review. The goal of 

this review is to work on the strength of the clayey soil by making soil-jute and hair combination. The dirt example are ready by 

adding 0%, 0.5%, 1%, 1.5% of jute with length of 2 cm and hair in differing rates, for example, 0.5%, 1%, 1.5%, 2%. Standard 

delegate test, unconfined compressive strength test, Atterberg's breaking point test, California bearing proportion test are led to 

investigate the Optimum dampness content (OMC), Maximum dry thickness (MDD), compressive strength of soil blend, list 
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properties and furthermore subgrade strength. By the expansion of jute and hair greatest dry thickness, unconfined compressive 

strength, California bearing proportion esteems increments and ideal dampness content, fluid breaking point esteems diminishes. 

2.3 Rayed Alyousef et. al. [2019] concentrated on impact of sheep fleece fiber on new and solidified 

properties of fiber built up concrete. Fiber supported cementitious composites are acquiring consideration inconstruction industry 

due to the high strength, malleability and energy retention limit. Substantial creation is as yet getting looked at to work on the 

manageability and ecologically security. Thusly, normal fiber built up concrete is the great other option. In spite of the fact that 

sheep fleeces are creating an immense measure of waste, which can be used as building material in concrete if appropriately reused. 

The expansion of sheep fleece in substantial blend was not extremely new; it has been utilized for protection purposes. In this 

exploration the mechanical properties of sheep fleece fiber supported cement (SWFRC) were examined. Complete sixty barrel 

shaped examples and crystals were tried in this test to survey the new and solidified properties of SWFRC. The point review was 

satisfied by the outcomes got from the parted malleable test and flexural test. The powerless rigidity of cement was upgraded by 

the expansion of high malleable sheep fleece and the breaks spanning impact of smooth and versatile filaments were attempted to 

improve the pliability and flexural limit of cement. In the interim, the compressive strength decrease because of expansion of sheep 

fleece in cement can be limited by appropriate treatment, which should have to examine correspondingly. 

2.4 Sangamesh B. Pantoji et. al. [2018] performed test review on mechanical properties of sheep fleece and e-glass. Composites 

assume an imperative part in the field of mechanical assembling. It turns into the substitution device in the field of assembling. 

Composites are the material where we can join multiple materials and produce another material. Sheep fleece is the normal fiber 

material which can be effectively accessible and this has different great properties like it ingests dampness, it is a solid and sturdy 

material and so on with this the precisely evolved Eglass material has been added, as it got higher strength, great holding limit. By 

varing the layers of sheep fleece and E-Glass information has been investigated and looked at and decide the better composite. 

Elastic, Impact, Hardness tests are directed on the Sheep fleece and E-Glass composite. Information are dissected and analyzed. 

Composite 1 has better ductile, Hardness and effect strength, contrasted with other 3 composite examples. Mechanical properties 

can be fluctuated with the layer drawn strategy. It is likewise seen that, the composite example which is having E-glass as its first 

layer, it has higher strength. As the sheep fleece is accessible normally, so different tests can be done on this composite to use it in 

future. 

2.5 K. Shankar Narayanan et. al. [2017] concentrated on adjustment of earth with human hair fiber. This exploration paper bargains 

about the investigation of Human Hair fiber for adjustment of soil test. Soil support strategy has been effectively utilized in present 

occasions to further develop the shear strength boundaries of the feeble soils. Human hair fiber is a characteristic non biodegradable 

waste material, which makes wellbeing and ecological issue. Actual properties of soil like Atterberg's cutoff points, compact ion 

attributes and strength qualities of virgin soil not entirely set in stone. The dirt example was treated with various rates of Human 

Hair fiber (0.5%, 0.7%, 0.9%, 1.2% and 1.5%). The strength of the dirt example expanded up to 1.2% for soil test and afterward it 

diminished. This paper gets that the use free from Human hair fiber invigorates high for sweeping mud. In light of the tests results 

and examination directed on soil test the accompanying ends were given, it very well might be reasoned that human hair can be 

utilized as a characteristic supporting specialist for adjustment of delicate clayey soils. Human hair fiber has great strength 

properties, minimal expense and high durability to biodegradability. It is likewise helpful for the steadiness of inclines. It very well 

may be utilized as support in the adaptable asphalts then the sub-grade thickness diminishes. 

 

III. OBJECTIVES OF THE STUDY 

3.1 Objectives 

a) To study the behavior of soil with hair fiber. 

b) To study the behavior of soil with sheep wool fiber. 

c) To analyze index properties of soil and engineering properties of soil. 

d) To perform experiment on soil collaborate with fiber. 

e) Improvement soil properties of soil using hair fiber and sheep wool fiber and to find optimum contain between this two 

fiber. 

3.2 Problem Statement 

A non-industrial nation like India which has a huge topographical region and populace, requests tremendous framework for 

example organization of streets and structures and so forth Wherever land is being used for different constructions from 

conventional house to high rises, scaffolds to air terminals and from provincial streets to turnpikes. Practically all the structural 

designing constructions are situated on different soil layers. Soil can be characterized as a material comprising of rock particles, 

sand, residue, and dirt. Transportation of soil materials by wind, water and ice structures distinctive soil arrangements like those 

found in stream deltas, sand ridges and chilly stores. In India, soils are characterized into six gatherings specifically alluvial soil, 

marine soil, laterite and lateritic stores, far reaching soils, desert soil and stone stores. 

Soil adjustment is the interaction which includes upgrading the actual properties of the dirt to further develop its solidarity, 

toughness and so on by mixing or blending it in with added substances. The various kinds of techniques utilized for soil adjustment 

are, Soil adjustment utilizing concrete, Soil adjustment utilizing lime, Soil adjustment utilizing bitumen, Chemical adjustment and 

another arising innovation of adjustment that is adjustment of soil by utilizing Geo materials and Geo manufactured filaments. The 

above techniques can be utilized alone or in mix. This proposal utilizes hair fiber and sheep fleece fiber for soil subgrade 

improvement. 

 

IV. METHODOLOGY 

The simply describes the experimental strategy of this study step by step, 

a) Review of the current writing on soil subgrade improvement methods. 

b) Selection of types soil test. (Earth, Delicate Soil, Dark cotton Soil, etc.) 
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c) To track down more investigation about sheep fleece fiber. 

d) Selection of wellsprings of hair fiber and sheep fleece fiber. 

e) To discover properties of sheep fleece fiber 

f) To discover list properties of soil and taking some test on soil like unconfined pressure test CBR test uniaxial shear test. 

g) Comparative examination of hair fiber and sheep fleece fiber. 

h) Interpretation of results and end. 
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VI. CONCLUSION  

From the above discussions, the methodology is fixed. The focus will be to get accurate results by testing soil subgrade using 

sheep wool fiber and human hair fiber.  
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