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Abstract: Soil reinforcement can be described as the technique to increase the engineering properties of the soil. In this way, using 

natural fibers to reinforce soil is quite popular. The main purpose of the soil reinforcement is to increase the bearing capacity of the soil. 

In soil reinforcement, the reinforcement elements are of different materials and various forms based on the intended use. To increase 

the strength of adjacent structures, the reinforcement can be provided permanently or temporarily. Various materials, forms, and 

applications of soil reinforcement have been included in the current topic of discussion. 
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1. Introduction 
 

In soil reinforcement, Improvement is done in the 

engineering characteristics of the soil.  Geosynthetics is a 

polymer product that we can use in civil engineering to 

strengthen fasting in various types of construction work. 

Geosynthetics have various types of major products 

categories. Where there is a high level of need for stability, 

we can use geosynthetics materials because the nature of 

polymer present in them suitable for use in the field. 

Properly formulated, however, geosynthetics can be also 

used in exposed applications. Geosynthetics are present in a 

broad range of forms and materials, each to suit a slightly 

different end use. These products have a broad area of 

applications and are presently used in various civil, 

geotechnical, transportation, geoenvironmental, hydraulic, 

and private development applications including roads, 

airfields, railroads and embankments, retaining structures 

etc. 

 

2. Function of geosynthetics 
 

2.1 Separation 

 

To prevent the two materials from the mixture of soil, a 

Geotextiles has been placed between a fine soil and a coarse 

material. With the introduction of this barrier, the uneven 

materials are each able to working properly Fig. 1(a).  

 

 
Figure 1a: Separation function 

 

2.2 Filtration 
 

Geotextiles placed in contact with the soil, it allows passage 

of water during the preventing the soil particles. Permittivity 

and soil retention are required simultaneously over the 

design life of such application Fig. 1(b).  

 
Figure 1b: Filtration function 
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2.3 Drainage 

 

Drainage is the system or process by which water or other 

liquids are drained from a place. 

 
Figure 1c: Drainage function 

 

2.4 Reinforcement 
 

A Geotextiles used to develop the mechanical properties of 

an earth structure by interacting with soil through interface 

shear Fig. 1(d). 

 
Figure 1d: Reinforcement function 

 

3. Mechanism 
 

As shown in fig 2(a), an aggregate layer is loaded by a 

wheel or track, the aggregate tends to move as unless it is 

prevented from Geosynthetics reinforcement. Geotextiles 

with best frictional abilities can provide tensile resistance to 

lateral aggregate movement. 

 
Figure 2a: Lateral restraint 

 

As shown in fig 2(a), an aggregate layer is loaded by a 

wheel or track, the aggregate tends to move as unless it is 

prevented from Geosynthetics reinforcement. Geotextiles 

with best frictional abilities can provide tensile resistance to 

lateral aggregate movement. 

 
Figure 2c: Bearing capacity increase 

 

To move the analogy of a wheel load to a footing, to follow 

an alternate higher strength path, the Geosynthetics 

reinforcement forces the potential bearing capacity failure 

surface. This tends to increase the bearing capacity of the 

roadway in fig 2(c). 

 

 
Figure 2c: Membrane tension support 

 

4. Design methodologies 
 

4.1 Design-by-experience 

 

This method is based on previous experience. It is 

recommended that the application is not operated by the any 

original function or an unrealistic test method. 

 

4.2 Design-by-cost-and-availability 

 

In this method, by dividing the funds available by the area to 

the covered by the Geosynthetics, the maximum unit price of 

Geosynthetics is calculated 

 

4.3 Design-by-specification 

 

Where common application areas are listed along with 

minimum (or sometimes maximum) property values, in this 

method often consists of a property matrix . On applications 

by most of the governmental agencies and other large users 

of geosynthetics, the property matrix is usually prepared. 

 

4.4    Design-by-function 

 

The common approach of this method consists of the 

following steps: 

 Assessment of the particular application, define the 

primary function of the Geosynthetics,are as follows, 
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reinforcement, separation, filtration, drainage, fluid barrier 

or protection. 

 The list of loads and constraints, imposed by the 

application should be made. 

 Explain the design life of the geosynthetics. 

 Determine the required functional property (e.g. strength, 

permittivity, transmissivity, etc.) of the Geosynthetics for 

the primary function. 

 Test the allowable property of the Geosynthetics. 

 Determine the factor of safety, using below equation; 

 Check into Geosynthetics along more properties, if this 

factor of safety is not acceptable. 

 Check if any other function of the Geosynthetics is also 

critical, and repeat the above steps, if this factor of safety 

is acceptable. 

 If many Geosynthetics are found to meet the required 

safety factor, then select the Geosynthetics based on the 

cost-benefit ratio.  

 

5. Advantage of geosynthetics 
 

Geosynthetics used in roadways on soft sub grades, may 

provide several cost and performance benefits, including the 

following Fig 3, 

 

 
Figure 3: Dealing with problematic subgrade material 

 

 By reducing the intensity of stress on the subgrade and 

preventing the base aggregate from penetrating into the 

subgrade. 

 Controls subgrade fines from pumping. 

 Control contamination of the base materials which may 

grant more open- graded, free draining aggregates to be 

supposed in the design. 

 Decreasing the depth of excavation required for the 

removal of unsuitable subgrade materials. 

 Decreasing the thickness of aggregate required to stabilize 

the subgrade. 

 Decreasing disturbance to the subgrade during 

construction. 

 Allowing rise in subgrade strength over time. 

 Decreasing the differential settlement of the roadway. 

 Decreasing maintenance and extending the life of the 

pavement 

 
 

6. Lifetime Cost Comparison over 15 year 

Period 
 

The initial cost comparison over 15 yr periods in given 

below fig. 4. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: Lifetime cost comparison over 15 yr period 
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7. Conclusion 
 

Geosynthetics material is used as excellent soil 

reinforcement materials for soils. It will be economical and 

more suitable for the road construction. Geotextiles is 

recommended for that section of the road, where CBR is less 

or it is a vulnerable section and water logged area. The use 

of geosynthetics sheet in road construction work initially is 

costly but in future reference it will be economical in life 

cycle. At low cost we can do better road construction if we 

use Geosynthetics sheet where CBR is minimum because it 

is less costly in comparison than geosynthetics use in whole 

construction work. Using Geosynthetics, the project cost 

might increase slightly but considering long term planning 

the road will be serve has a efficient road in comparison to 

other traditionally techniques. 

 

References 
 

[1] Ankit Singh Negi, Mohammed Faizan, Devashish 

Pandey,Siddharth, Rehanjotsingh, (2013), “Soil 

stabilization using lime”, International Journal of 

Innovative Research in Science, Engineering and 

Technology,ISSN: 2319-8753, 2,(2), 448-453. 

[2] Prashant Patil, Ipupu Mena, ShubhamGoski, Yogesh Urs, 

(2016), “Soil Reinforcement Techniques”, Int. Journal of 

Engineering Research and Application, ISSN: 2248-

9622, 6(8)  (Part -2), 25-31. 

[3] Aparna Verma, RohitMaurya, BaikunthNath, (2016), 

“Role of Geosynthetic in rural roads”, International 

conference on Emerging trends in Civil engineering. 

[4] Study on Developing Measures to Promote the Use of 

Geosynthetics in India, (2013), Technology Mission on 

Technical Textile, 76. 

[5] AASHTO, Standard Specifications for Geotextiles-

M288, Standard Specifications for Transportation 

Materials and methods of sampling and Testing, 18
th 

Edition, (1997), American Association of State 

Transportation and Highway Officials, Washington, 

D.C.. 

[6] AASHTO, Task Force 25 Report – Guide Specification  

and  Test  Procedure  for Geotextiles, Subcommittee on 

New Highway materials, (1990), American association of 

State Transportation and Highway officials, Washington, 

D.C..  

[7] AASHTO, Interim Guide for the Design of Pavement 

Structures,(1972), American AssociationState 

Transportation and Highway Officials, Washington, 

D.C.. 

[8] ASTM,  Soil   and  Rock (II):  D 4943- latest;  

Geosynthetics,  Annual  Book  of  ASTMStandards, 

Section 4, Volume 04.09, American Society for Testing 

and Materials, West Conshohocken, PA, 1997,1246. 

[9] Barksdale, R.D., Brown, S.F., “Potential benefits of 

Geosynthetics in Flexible pavemenr systems”, National  

co-operative highway research program report 315, 

Transportation Research Board, Washington, D.C., 1989, 

56. 

 

 

 

 

Author Profile 
 

Aparna Verma received the B.Tech degree in 

civil engineering from HCST Mathura in 2011 and  

M.Tech degree in Civil Engineering from KNIT 

Sulatnpur in 2015.She is currently persuing her Ph.D 

in Civil engineering from MMMUT Gorakhpur. 

 

Paper ID: ART20176998 1574 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



