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. INTRODUCTION

In the modern world, building construction is pregging at a very fast pace.
Geotextiles are in high demand to quickly and gafedrry out projects such as the
construction of national roads, highways and cefilgineering structures. Various soil
amendment techniques and materials are used tessdtiirese issues. Geosynthetics are used
for a variety of applications, from erosion conttolenhancing and improving underground
drainage. However, one of the most common apptinatis road construction, especially
temporary roads such as construction roads, acoads, and logging roads. Geosynthetics
are man- made products. It is in the form of aililkexsheet and is made from synthetic
polymer materials and natural materials.

Geosynthetics are mainly classified into six major products. geotextiles, geomembrane,

geogrid, geo-cell, geo-net and geo-composites. & gessynthetic products are widely used
in geotechnical engineering as separators, filtérsins, stiffeners, hydraulic barriers,

protectors and erosion control systems. Extensarel Imovements and disruptive land
movements affect many projects around the worlidygmily transportation.

The soil movement is due to expansion and contrackhiehavior as a function of
humidity levels in different weather conditions. Tounter this movement, geomembrane
sheets are placed horizontally over the road, @cim a barrier against moisture and as a
separation between the ground and subsoil. Geonaerabhas a high success rate in
improving the quality of roads and trails around world.

Geomembranes combined with other geosynthetic ralgigeocells, geogrids, or
geotextiles) are commonly used for embankment Igiabnd soil reinforcement in building
roads and railways in hills and valleys againssien.

1. Geo-textile Components and Classification: For detailed descriptions of non-woven
and knitted geotextile manufacturing processessuworiterature and manufacturers'
manuals can be referred. Nonwoven geotextiles &telyvused for filtration, separation
and drainage functions, and are also used to fooistare barriers. Abroad, the use of
non-woven geotextiles has increased significamypfactical purposes. The spunbonded
process involves spinning yarns on a moving weforim a carpet, which is then installed
using various methods.

* Punching: Punch bonding is a process where barbed needigsuahed through flat
fiber fabric layers to mechanically intertwine fdals, creating a mattress. Composite
geotextiles are materials that combine multiple wfacturing techniques, such as
needled nonwoven mats, to facilitate manufactuoingchieve desired properties.

Durability of Geo-Textiles Sunlight damages polysigrshysical properties,
reduced by carbon black addition, but not elimidatesulting in brittle material at
cold temperatures. Chemicals in groundwater reaitts polymers. The selection of
geo-textiles and their varieties should considextdis such as potential harm to
polyester and low pH water for optimal performance.

Copyright © 2024 Authors Page 422



Futuristic Trends in Construction Materials & Citahgineering
e-ISBN: 978-93-5747-752-9
IIP Series, Volume 3, Book 6, Part 6, Chapter 3
SUBGRADE SOIL STABILIZATION WITH GOSYNTHETICS

2. Geo-textile Functions and Applications. Geo-textiles possess various properties,
applications, and functions based on their physicedchanical, hydraulic, degradation,
and endurance properties.

3. Filtration: Geotextile openings prevent soil particle movemam function as particle
size filters, passing water, moisture, and gaselowt significant hydrostatic pressure
increase and their permeability properties can $exbased on their use. Permeability
refers to the ease with which soil can infiltrate.

4. Drainage: Geotextiles, with their three-dimensional struetuiacilitate water flow and
facilitate lateral flow by dissipating groundwateapillary rise. They also serve as
drainage conduits, such as core and cover drainigtiid or gas circulation.

5. Reinforcement: Geotextile introduction enhances total systemngtie through three
mechanisms, primarily through the introduction ojeotextile into soil. It is a type of
membrane that supports wheel loads. The lateedsis caused by the interfacial friction
between the geotextile and the soil/aggregate.stipport surface's potential failure plane
is forced to transform into an alternate surfadd wicreased shear strength.

DRAINAGE

REINFORCEMENT
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II. LITERATURE REVIEW

Milad Saghebfar et al (2016) the study evaluates geogrids, revealing that these
synthetics improve pavement performance, prediet@& factor, and improve durability,
thereby reducing operating costs.

Ravindra Kumar et al (2020) studied that Geotextile uses in pavement
construction are examinedin this research, whictudes a literature Research and review.
A recent study suggests geogrids are a better elioidlexible pavement reinforcement than
geotextiles, and airport pavement design shouldimos, with geotextiles not used for
general aviation airport subgrade support untildat field testings are completed.

Suyog Gore et al (2019) studied that the road's service and function elldisrupted
if the road is not maintained regularly, owing iteaicial considerations. Geotextiles are used
in pavements to prolong service life, reduce maabee, and reduce system thickness.
Weaved geotextiles between soft subgrade and basesec improve flexible pavement
performance, outperforming non-woven geotextiles wuhigher puncture resistance.

Dini M et al (2018) studied findings from an experimental survey orival stress
measurements have been reported in this study. stimly used four geotextile
placements, including vertical and horizontal. \éhipressure on simulated pavement layers
are also measured. The lowest pressure was fountheinhorizontal treatment, with
significant differences.

Ayush Mittal and Shalinee Shukla (2018) studied the performance of flexible
pavement is largely dependent onthe subgradevguith acts as the basis for the pavement.
Geo synthetic material is increasingly popular doecost- and time-saving advantages,
environmental friendliness, and consistency acress#s. This study used non-woven
geotextile and biaxial geo grid, approved by thdidn Roads Congress, and conducted
compaction, soaking, and UCS tests.

1. CONCLUSION
It is concluded from the current study that sodsforced with geotextile fibers can
offer higher performance in terms of load-bearirgacity, higher stress distribution and

lower deformation compared to unreinforced soils.

It is also speculated that fiber geotextiles prevedfective subsoil amendment and
effective protection of soil structure.

Therefore, it is proposed to construct test traegisig fiber geotextiles (woven and

non- woven) with completely different geometriespigéd to different soil conditions and
evaluate their performance.

Copyright © 2024 Authors Page 22



Futuristic Trends in Construction Materials & Citahgineering
e-ISBN: 978-93-5747-752-9
IIP Series, Volume 3, Book 6, Part 6, Chapter 3
SUBGRADE SOIL STABILIZATION WITH GOSYNTHETICS

REFERENCES

[1]

(2]

(3]

[4]

Milad Saghebfar, Mustaque Hossain, and Bruce A.inses (2016), “Performance of Geotextile-
Reinforced Bases for Paved Roads”, TransportatieseRrch Record: Journal of the Transportation
Research Board, 2580(2580):27-33. DOI: 10.3141/2%80

Ravindra Kumar, Utsav Singh, Priyanshu Saini, Vasmarma, Matloob Ali, (2020), “A Study Review on
Geosynthetics use on Flexible Pavement Design”,HRNATIONAL JOURNAL OF ENGINEERING
RESEARCH & TECHNOLOGY (1JERT), 9(6), pp.886-888. DQ0.17577/IJERTV9IS060561

Suyog Gore, Amol Patil, Dipil Karale, Onkar MagduReetika Sharan, (2019), “Laboratory Studies on
Geotextile Reinforced Soil for Pavement” InternatibResearch Journal of Engineering and Technology
(IRJET), 6(4), pp. 4061-4064.

Dini M., Nikooy M., Naskovets M.T., Ghomi A. (2018)JExperimental investigation of vertical and
horizontal reinforcement geotextiles in forest rqaasement”, J. For. Sci., 2018, 64(7):296-302 | DOI
10.17221/154/2017-JFS

[5] Ayush Mittal and Shalinee Shulkla (2018) "Effect bion-Woven Geotextile and Biaxial Geogrid

Reinforcement on the Strength Behaviour of Subgai®, JOURNAL OF FOREST SCIENCE, 64, 2018
(7), pp. 296-302.

Copyright © 2024 Authors Page 722






