
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 09 | Sep 2020                 www.irjet.net                                                                      p-ISSN: 2395-0072 

 

© 2020, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 2511 

STABILIZATION OF SOIL BY USE OF GEOMEMBRANE AND GEOFIBERS 

CHATRABHUJ1, DR. U.K. MAHESHWARI2 

1M.Tech  Scholar In  Civil Engineering with specialization in Geotechnical and Geo-Environmental Engineering,  
Kamla Nehru Institute of Technology, Sultanpur, Uttar Pradesh-228118, India. 

2Professor , Department of Civil Engineering, Kamla Nehru Institute of Technology Sultanpur, 
Uttar Pradesh-228118, India 

---------------------------------------------------------------------***----------------------------------------------------------------------

Abstract - In current geotechnical practice, the plan of fiber 
fortification undertaking requires testing of explicit fiber-
strengthened examples, which might be tedious. The 
customary plan approach for fiber strengthened soil 
necessitates that tests be led on fiber-fortified soil examples. 
This has potentially debilitated the utilization of fiber 
fortification procedure in geotechnical practice. The material 
in the book is composed for people at various levels. A lot of it 
is starting for an architect, yet serves to interface building 
standards with functional perspectives. The book isn't 
expected to be a conventional book. The most pieces of this 
book gave to a make a decent treatment between fundamental 
angles and trial ideas of the geotextiles and geofibers. 
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1. INTRODUCTION  
 

Geotextile is a manufactured porous material applied 
with soil, rock, or some other geotechnical building 
related material. Materials were first applied to streets 
in the times of the Pharaohs. Indeed, even they battled 
with shaky soils which rutted or washed away. They 
found that regular strands, textures or vegetation 
improved street quality when blended in with soils, 
especially temperamental soils. Recently, be that as it 
may, have materials been utilized and assessed for 
current street development. This reality sheet explains 
the disarray over terms and meanings of geotextiles, and 
examines their regular street and disintegration control 
applications. In the 1920's the province of South 
Carolina utilized a cotton material to fortify the 
fundamental materials on a street with low quality soils. 
Assessment quite a while later found the material in 
great functional condition. They proceeded with their 
work in the region of fortification and thusly inferred 
that joining cotton and black-top materials during 
development decreased splitting, raveling, and 
disappointment or the asphalt and the base course. At 
the point when engineered filaments turned out to be 
more accessible in the 1960's, materials were viewed as 
more genuinely for street development and support. As 
these new manufactured textures developed, there was 
disarray over terms and definitions. Materials and films 
now have reasonably well accepted definitions in the 
construction industry. It is produced by synthetic fibers 
made in a woven or loose nonwoven form. Geotextiles, 

also named as geosynthetics, are normally applicable to 
high-standard all-season roads, can also be used to low-
standard logging roads. American Society for Testing 
and Materials (ASTM), describes geotextile as any 
permeable textile material applied with foundation, soil 
rock, earth or any other geotechnical engineering 
related material as an integral part of a: man-made 
project, structure or system. Geotextiles are mostly used 
for: Reinforcement of Unpaved Roadways, Paved 
Roadways, Separation applications in Unpaved 
Roadways, Paved Roadways, Sediment Control etc, as 
part of geo-composites. Geotextiles are existed with 
more than fifty year. Though, the development of 
market and research work put in to practice in early 
1960s. Geotextiles are performing progressively in civil 
engineering construction and are still growing as an 
alternative, economically viable material. In recent 
years, the utilization of geotextiles in the world markets 
has grown at extraordinary rate. In India, geotextiles 
have been specially used in road and airport flexible 
pavements and in overlays. The growth of geotextiles in 
between 2000 and 2005 was grown at the rate of 4.6% 
annually, and during the next five years (i.e. up to 2012) 
it is predicted to 5.3 percent. The geotextile market is 
increasing in its growth rate, though these are now 
lower than previously forecasted and in compared to 
other applicators it has relatively little growth for end-
user of textiles. In the quantity, geotextiles reported a 
little growth, more than 250,000 tons in 2000, merely 
1.5 percent of the overall technical textile market. 
Furthermore, this sector with low unit values in small 
numbers gives a large margin. Geotextiles are mainly 
made from polyolefin, are light in weight and strong but 
cheap. These permeable woven geotextiles are generally 
used for filtration and impermeable membranes to hold 
out mud pumping. Certain fabrics provide high puncture 
resistance and offer a significant recognition in road and 
rail construction projects, or where the reliability of the 
sheet is required, as in landfill sites. It is noted that 
geotextiles have to be made in large quantities and that 
too cost-effectively, fibers for geotextiles are normally 
produced by melt-spinning. High Density Polyethylene 
experimental analysis of geotextiles & geofibers 
composites  is applied to receive reinforcement needs. 
Even staple fibers, monofilaments, multifilament yarns 
and slit films are also applied. The polymers as they are 
actually made and applied for geotextile production are 
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not available in their chemically pure form. For example, 
raw polyethylene in its colorless translucent form is 
rather subjected to light degradation; therefore, it is not 
applied as geotextiles applicants, but normally includes 
carbon black as ultraviolet (UV) light stabilizer. It is 
possibly the most light-resistant polymer in black form. 
Based on manufacturing process, geotextiles can be 
categorized as woven, nonwoven, or knitted. Woven 
fabrics are made by the traditional weaving method, 
giving a screen-like or mesh material with a variety of 
sizes of mesh openings and according to the tightness of 
weave. A woven fabric gives high tensile strength, high 
modulus, and low strains, but gives poor abrasion 
resistance and dimensional stability. While nonwoven 
fabrics have high permeability and high strain 
characteristics. They are produced in a number of 
geometric and polymeric compositions to satisfy a 
various applications. Many geotextiles are prepared by 
polypropylene. Fabric produced concrete revetment 
mats; silt filter fences, erosion control blankets, and 
fabric envelopes for pipe or mat under drains are the 
illustrations of common geotextile applications. A 
geotextiles long-term representation is due to the 
durability and creep characteristics of the polymer 
structure. The effect of ground, weather, sunlight, and 
aging conditions must be measured when applying a 
geotextile for a permanent base. Non-woven geotextiles 
are available in the form of polypropylene fibers and are 
needle punched. Nonwoven fabrics possess distinctive 
ability to lengthen locally to resist damage, superior 
permeability and frictional resistance, though their 
tensile strength is lower than that of woven fabrics. 
Knitted textiles exposed its fewer applications as 
geotextiles. Though, warp knitted fabrics are important 
for developed into reinforced soil applied for granular 
soil and are named as Directionally Structured Fibers 
(DSF). DSF directed to considerable economies in the 
application of polymer within the construction, in the 
form of its evidence for the absorption of tensile 
stresses. While examine, significantly less stress is to be 
found on weft element, then there is little grounds. 
Similarly Directionally Oriented Structures (DOS) are 
warp knitted fabrics with comparable sets of yarns put 
into the structure included by loop structures so that 
load is exactly put on the yarns to use their full potential.  

1.1 Materials used for stablisation 

(a). Geomembrane 

(b). Geofibers 

Geomembrane 

Geomembranes stand for another form of geosynthetics and 
are applied mainly for linings and covers of liquid or solid-
storage facilities. These are basically a resistant material, in 
the shape of manufactured sheet, which may be synthetic or 
bituminous. Therefore, the main task is as a liquid or vapor 
barrier and is also applicable for various applications. 
Applied for decorative water feature application and land 

design and recognized as flexible geomembranes as liners. 
This is because of the reality that the flexible geomembrane 
is cheap and flexible for many design ideas, besides having 
water containment capabilities. Geomembranes are 
experimental analysis of geotextiles & geofibers composites 
(published by WSEAS Press) commonly used as barriers in 
waste containment facilities and landfills due to various 
benefits associated with their use and because of regulatory 
requirements. Geomembrane are also increasingly being 
used in reservoirs, ponds, lined canals and other 
geotechnical projects. Geotechnical engineers often 
characterize the shearing resistance along interface between 
geomembranes and soils using results from interface direct 
shear tests. The results of these tests are used in an analysis 
of stability against sliding along the given interface. Interface 
shear testing between soil and geosynthetics has now 
become an essential part of the design process in 
geotechnical and geo-environmental engineering. 
Geomembranes are “impervious” thin sheets of rubber or 
polymeric material used primarily for linings and covers of 
liquid or solid waste containment facilities. Geomembranes 
represent the largest category (by cost), of geosynthetics 
products used in civil engineering applications. The growth 
in the use of geomembranes can be attributed to the various 
benefits associated with their application, their relative 
economy and increasingly stringent environmental 
regulations. The mechanism of diffusion in geomembrane is 
on molecular scale which is different from other porous 
media. Water molecules diffuse through narrow spaces 
between polymer molecular chains. Geomembranes cannot 
be regarded as totally impermeable as some amount of 
diffusion permeation is observed in geomembranes. A typical 
thermoplastic geomembrane will have diffusion 
permeability of the order of 10-11 to 10-13 cm/s. Because of 
their extremely low permeability, their primary function is 
as a liquid or vapour barriers. -Calendered Geomembranes: 
Calendered geomembranes are formed by working and 
flattening a molten viscous formulation between 
counterrotating rollers. Polyvinyl chloride (PVC), 
chlorosulfonated polyethylene (CSPE), chlorinated 
polyethylene (CPE), and, more recently, polypropylene (PP) 
are the most common calendered geomembranes. Specialty 
ethylene interpolymer alloy (EIA) geomembranes are used 
for unique applications. In most cases these engineered films 
are supported by a textile that provides tensile strength and 
enhances tear and puncture resistance. - Extruded 
Geomembranes: Extruded geomembranes are manufactured 
by melting polymer resin, or chips, and forcing the molten 
polymer through a die using a screw extruder. The sheet is 
formed either by a flat horizontal die or through a vertically 
oriented circular die to form either a flat wide sheet 
advanced on a conveyor belt, or cylindrical tube of “blown 
film'', filled with air which is collapsed and pulled by nip 
rollers mounted high above the die. Blown film 
geomembranes must be slit prior to wind-up. Common 
extruded geomembranes include high-density polyethylene 
(HDPE) and various lower density, or very flexible, 
polyethylenes (VFPE). Polypropylene (PP) is a relatively new 
type of extruded (as well as calendered) geomembrane. 
Variations in the manufacturing of geomembranes include 
texturing to enhance the interface friction between the 
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geomembrane and adjacent soils or other geosynthetics; 
coextruding different polymers into a single sheet to provide 
enhanced durability; and the availability of multiple 
thicknesses and sheet sizes. Geomembranes are thin, two-
dimensional sheets of material with very low permeability. 
This makes them ideal for forming waterproof or gas proof 
barriers between adjacent bodies of soil or soil and fluid. 
Some of their potential applications include sealing against 
fluid percolation along the coasts, river banks, reservoirs and 
experimental analysis of geotextiles & geofibers composites 
(published by WSEAS Press) in water storage. They are also 
used as buffers against pollutants. The manufacturing of 
geomembranes begins with the production of raw materials. 
These are polymer resin, plasticizer accelerators or 
retarders, filters, and processing aids. The raw materials are 
blended together and compounded before being extruded in 
sheet or cylindrical form. Extruders both melt the above 
materials and homogenize them into a consistent fluid mass 
in a partial vacuum. The vacuum eliminates air bubbles in 
the final product 

 

Geofibers 

Geofibers are usually polypropylene fibers blended into soils 
to create an ideal reinforcement system for the repair of 
slope failures, reinforcement of pavement subgrades, 
foundation stabilization, and improvement of retaining wall 
backfill. By synergistically meshing with the soil already on 
site, geofibers help create a soil reinforcement system with 
dramatically improved engineering properties They are 
made in the form of manufactured sheet, including a regular 
network of integrally associated parts, which may be linked 
by extrusion, bonding or interlacing, whose openings are 
larger than the constituents, made into a extremely exposed, 
network like arrangement, i.e. they have large apertures. 
They work as reinforcement materials. Coated polyester 
geogrids have been broadly applied in soil stabilization and 
geotechnical reinforcement uses. Geogrids are single or 
multi-layer materials usually made from extruding and 
stretching high-density polyethylene or polypropylene or by 
weaving or knitting and coating high tenacity polyester 
yarns. The resulting grid structure possesses large openings 
(called apertures) that enhance interaction with the soil or 
aggregate 

 

 
 

Uses of Geomembrane for Stablisation 
 
Geomembranes are giant impermeable membranes made of 
(un)reinforced polymeric materials and used to stabilize 
earth and to secure landfills ensuring containment of 
hazardous or municipal wastes and their leachates. 
Functionalities are varied: 

 
 basal liners 

 capping systems 

 cushioning layers 

 strengthening layers for soil reinforcement 

 containment liners 

 waterproofing membranes. 
 

In many of these applications, geomembranes are associated 
with a geotextile or geogrid underliner that protects the 
geomembrane from direct contact with stones, gravel, and 
other damaging materials. In the case of landfills and other 
waste storage, the geotextile or geogrid can also drain gases 
and leachates generated by certain wastes. 
 
Geomembranes and associated geotextiles are also used for 
the rehabilitation of channels, tunnels, reservoirs, and so on, 
economically providing complete reliability for 
waterproofing and avoiding liquid losses. 
Geotextiles are fabrics used to: 
 

 stabilize or reinforce soil for roads, railroads, 
airfields, embankments, retaining structures, 
reservoirs, canals, dams, bank protection, and 
coastal engineering 

 
 protect geomembranes from direct contact with 

stones, gravel, and other damaging materials 
 

 separate different layers of soil in civil engineering 
applications 

 
 Filter or drain soil in civil engineering applications, 

landfills, and so on. 
 
 
 

https://www.sciencedirect.com/topics/engineering/geomembrane
https://www.sciencedirect.com/topics/materials-science/geotextiles
https://www.sciencedirect.com/topics/materials-science/textile-fiber
https://www.sciencedirect.com/topics/engineering/civil-engineering-application
https://www.sciencedirect.com/topics/engineering/civil-engineering-application
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Advantages: 
 
 Geosynthetics, including geotextiles, geomembranes, 
geonets, geogrids, geocomposites and geosynthetic clay 
liners, often used in combination with conventional 
materials, offer the following advantages over traditional 
materials: - 
 
 Space Savings - Sheet-like, geosynthetics take up much 
less space in a landfill than do comparable soil and aggregate 
layers.  

 
 Material Quality Control - Soil and aggregate are 
generally heterogeneous materials that may vary 
significantly across a site or borrow area. Geosynthetics on 
the other hand are relatively homogeneous because they are 
manufactured under tightly controlled conditions in a 
factory. They undergo rigorous quality control to minimize 
material variation. 

 
 Construction Quality Control - Geosynthetics are 
manufactured and often factory “prefabricated” into large 
sheets. This minimizes the required number of field 
connections, or seams. Both factory and field seams are 
made and tested by trained technicians. Conversely, soil and 
aggregate layers are constructed in place and are subject to 
variations caused by weather, handling and placement.  

 
 Cost Savings - Geosynthetic materials are generally less 
costly to purchase, transport and install than soils and 

aggregates.  
 
 Technical Superiority - Geosynthetics have been 
engineered for optimal performance in the desired 
application. 

  
Construction Timing - Geosynthetics can be installed 
quickly, providing the flexibility to construct during short 
construction seasons, breaks in inclement weather, or 
without the need to demobilize and remobilize the 
earthwork contractor.  
 Material Deployment - Layers of geosynthetics are deployed 
sequentially, but with a minimum of stagger between layers, 
allowing a single crew to efficiently deploy multiple 
geosynthetic layers.  
 

 Material Availability - Numerous suppliers of most 
geosynthetics and ease of shipping insure competitive 
pricing and ready availability of materials. 

  
Environmental Sensitivity – Geosynthetic frameworks 
decrease the utilization of normal assets and the ecological 
harm related quarrying, shipping, and other material dealing 
with exercises. For example sediment fence, and street 
adjustment applications however are helpless decisions for 
subsurface seepage and disintegration control applications. 
In spite of the fact that the level tape cut film yarns are very 

solid, they structure a texture that has generally helpless 
penetrability. On the other hand, textures made with 
fibrillated tape yarns have better penetrability and more 
uniform openings than level tape items. 
 

Conclusion 
 
It ought to be called attention to that since the impacts of 
designing properties of soil and fiber and the scale 
consequences for the pressure strain–quality attributes of 
fiber strengthened soils have not been researched 
completely, the genuine conduct of fiber fortified soils isn't 
yet notable. Subsequently, further examinations including 
particularly largescale tests are expected to more readily 
comprehend the conduct of fiber-fortified soils. Also, further 
examinations are important to explain the crack instrument, 
the impact of earlier treatment of the filaments and the 
toughness of the composite at long haul and under more 
extreme conditions  
 
It is proposed that enormous volumes of reused squander 
filaments can be utilized as a worth added item to improve 
the shear quality and burden misshapening reaction of soils. 
Thusly, utilizing reused squander tire lines in soil 
fortification is by all accounts appealing. 
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