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Abstract: The CBR test has been endorsed to be valuable in assessing REINFORCED subgrade soils. When testing examples 

in the wake of splashing with and without REINFORCEMENT, one can secure two estimations of CBR for examination. 

Nonetheless, the need to assess REINFORCED subgrade soils under stacking conditions comparative - as conceivable to those 

in field is justified. The key expectation of this examination is to think about the upgrades of asphalt grid life cycle when 

strengthened by geosynthetics. For this reason, four testing asphalt gatherings were developed to reproduce the genuine 

existing field conditions as could be allowed. One gathering was the control area while the other three were strengthened 

with geotextiles and geonets. Recreated traffic rehashed burdens were connected on the networks while comparing vertical 

distortions of asphalts surface were estimated at stacking plate edge. It was reasoned that testing generally bigger scale 

models by continued stacking is more sensible than by CBR test. What's more, geonets perform superior to geotextiles when 

utilized as REINFORCEMENT. 

 

Index Terms: Reinforced pavement, Geosynthetics, repeat loading test, CBR test 

 

I. INTRODUCTION 

 

In versatile pavement style, subgrade vertical deformation is taken into account one amongst the main failure distresses. Recent 

style changes are brought by significant wheel masses and better traffic levels. The result of environmental conditions throughout 

the year on subgrade properties initiates quicker propagation of pavement deformation. Chemical stabilization of weak subgrades, 

thicker pavements thickness or subgrade reinforcement are some alternatives adopted for reducing pavement vertical deformation. 

Geosynthetics are recognized as material that may develop the performance of main road pavements, significantly those made on 

weak soils. 

 

Koerner et al (2012): Geotextiles, geonets, geogrids and geocomposits are forms of well-known geosynthetics. Geotextiles carries 

with it artificial threads that are created by either a plain- woven or a non-woven approach. Geogrids and geonets are fictitious from 

polypropene or high pertinacity polyester [4]. 

G.S.Ingle et al (2017) The basic operate of geotextiles in up pavement’s performance is thought as separation, filtration and generally 

reinforcement. Geogrids and geonets are thought-about primarily as reinforcing members. However, geocomposits are believed to 

with success act as setup, reinforcement and filler.Numbers of laboratory studies have indicated that geosynthetics reinforcement 

improves the performance of versatile pavement by savings either in base course thickness or in increasing the service life. Despite 

the great laboratory proof for the versatile pavement bolstered with geosynthetics, the mechanism that allows and governs the 

reinforcement operate continues to be unclear [3]. 

Giroud J.P et al (2011): When a pavement system is bolstered, wheel load is distributed over a bigger space of subgrade-base 

interface As shown in figure-1. The result are going to be lower vertical stress and deformation of subgrade surface. to attain a more 

robust distribution of wheel load, an exact vertical deformation should be reached [2]. This vertical deformation is needed beside 

enough friction between subgrade-geosynthetic-base interfaces to supply the uplift load of reinforcing material. 
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Figure-1: Relative load distribution at subgrade-base interface for reinforced and un- reinforced flexible pavement 

 

If geosynthetics has enough tensile resistance, the subgrade vertical deformation could also be controlled. Therefore, subgrade 

stabilization by reinforcement is a lot of pronounced for weak soils (to initiate enough vertical deformation) even it's needs enough 

pavement thickness (to act as surcharge load for interface-friction production). it's believed that a roaring style is that satisfies the 

balance between these 2 constrains. Some researches all over that the geotextiles effectiveness is critical once deformation was 

accrued and urged that “the higher the tensile moduli of materials as measured by the modulus of secant, (i.e. the tensile force in 

KN/m divided by corresponding strain in mm), the larger the number of subgrade strengthening achieved” [1]. different researches 

all over that the advantages of geotextiles are derived from their separation and filtration characteristics [3]. 

II. TESTING PROGRAM 

 

The performance of versatile pavements strengthened with geosynthetics may be evaluated by exploitation laboratory tests, field 

tests or numerical simulations. These 3 practices not solely differ wide, however conjointly gift totally different views on 

performance. The testing program during this study was conducted at the route engineering and soil lab, college of engineering. 

The program encircled 2 phases; the primary, enclosed the routine testing of materials together with subgrade, base and 

geosynthetics characteristics of materials like gradation, most dry density and optimum wet content(OMC), specific gravities, 

Golden State Bearing quantitative relation (CBR) values. Physical and tensile properties of geosynthetics were conjointly evaluated. 

Additionally, the CMBR values of compacted subgrade soil previous and past to soaking upon reinforcement with differing types of 

geosynthetic were determined. The second section comprised testing the subgrade soil as a vicinity of pavement section within a 

testing model simulating the sector condition before and once reinforcement. 

Four totally different pavement sections were created in especially factory-made steel moulds. One take a look at section was un-

reinforced, management section; 2 take a look at sections were strengthened with textiles and therefore the fourth was reinforced 

with a geonets. 

Following the development of every section, the pavement surface was repeatedly loaded by a rigid plate, at constant time; the 

surface rutting was measured exploitation mechanical sensitive dial gauges. The elements and strategies of constructing take a look 

at sections are summarized below. 

 

Testing Equipments 

 

CBR Testing: The CMBR Experiments were distributed in a very changed mould of 300mm diameter and 175mm height with a 

collar of 50mm. A specially designed higher ring was factory-made to anchor the reinforcement. The schematic of the tested 

strengthened matrix is shown fig .2 
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Fig 2.CBR Reinforced Soil-Aggregate matrix 

 

Repeated Loading Testing: A rigid steel mould with 350mm x 350mm cross-sectional and 500mm height as shown in figure-3 was 

factory-made for pavement section inclusion. The mould was supplied with a side- hinged door to permit soil removal. The door 

had 2 locks for adjustment in situ throughout compaction and testing. Mould joints were rigorously sealed to forestall any outpouring 

of water. The subgrade material was compacted manually victimization the changed proctor ram down seven layers of 40mm 

thickness. Before compaction, soil was water mixed rigorously with planned wet content. Compaction was then continuing till a 

legendary batch weight filling a pre-set volume to attain the specified most wet density. Constant approach was followed in base 

layer compaction overlaying the remainder of 500mm height. The system was ready to permit activity base surface deflections 

victimization sensitive dial gauges. A steel frame supplied with steel hammer was utilized to use the recurrent load. Weight of 

dropping hammer associate degreed height of drop were adjusted to use a surface stress representing dual-tire loading of an 80kn 

(18,000Ib) shaft. The dropping load was recurrent victimization an electrical motor and speed controller system kind of like that of 

the mechanical proctor compactor. The loading standardization discovered that a drop weight of three.5kg (34N) with drop height 

of 40mm and a circular loading base of 40mm diameter were required for applying a surface stress of zero.05kg/cm2 (73psi). The 

loading frequency was regarding 80RPM (1.3Hz). 

 

 
 

Fig.3.Repeated load test Testing Materials 

 

The management check sections consisted of a compacted silty-sand subgrade and well-graded sandy-gravel base course. For the 3 

bolstered sections, geotextiles and geonet was set at the base- subgrade interface. Characteristics of the testing materials are 

illustrated within the following sections. 

Subgrade soil; The subgrade soil was fine poorly stratified silty-sand classified as A-3 kind in line with AASHTO classification 

system; it absolutely was obtained from Egypt north-coast close to Port-Saied. Non- Plastic fines content was eighty three, the 

particular gravity was a pair of.747 and also the most dry density was one.759 at associate degree OMC of twelve.3%. 

 

http://www.ijrti.org/
https://www.ijert.org/cfp


           © 2020 IJRTI | Volume 5, Issue 1 | ISSN: 2456-3315 

IJRTI2001001 International Journal for Research Trends and Innovation (www.ijrti.org) 4 
 

Base course 

 

A sandy gravel soil was used as a base course within the testing model. The gradation of the bottom course combination met the grade-

D specification of AASHTO soil aggregate mixture. The changed proctor most dry density was a pair of.36t/m3 at associate degree 

optimum water content of six.5%. 

Reinforcing materials; One geonet (type-1) was hand-picked for testing, (type-2) had a plain- woven structure of 3mm by 2mm 

aperture size with a zero.44mm nominal thickness and average weight of sixty three.5 gm/m2. The second, (type-3) had additionally 

plain-woven structure with 2mm by zero.2mm aperture. Its nominal thickness was zero.2mm and its weight was 70gm/m2. All 

geosynthetics thicknesses were measured unloaded; i.e. at zero overburden pressure. Also, the 3 reinforcing materials were hold on 

and experimented at temperature (25+2oC). 

The wide-width durability of various reinforcing materials has been measured and computed at textile engineering department, 

college of engineering, using the Italian (ENEL) normal equation at totally different strain levels[1] and are given in Table-1. 

alternative routine testing of geosynthetics like degradation resistance with time, puncture resistance, chemicals resistance and 

natural process resistance were out of scope of this study. 

SUMMARY 

 

Based on the review on the materials, knowledge obtainable and testing technique followed, the subsequent will be summarized. 

Evaluating reinforcing geosynthetics materials in road applications through applying static load by that The performance of 

geosynthetics materials below continual load testing, that simulate the particular loading condition, is found to be a lot of realistic. 

However, each dynamic and static tests are counseled. A geonet is found to be higher than geotextiles as a reinforcing material. A 

geotextiles could act chiefly as separation layer in a very pavement system. 
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