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Abstract— An effective stabilizer i.e RBI Grade-81(polymer) 

used as an chemical additive and can also be used in sub 

grade, sub base and base layer. The industrial waste like Fly 

Ash, Stone Dust, and Steel Slag etc. can be used with RBI 

Grade-81 as stabilizer to reduce the cost. The main aim to 

improve the quality and strength of WBM & WMM road to 

reduce the optimum thickness of the pavement. 
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I. INTRODUCTION 

The land available for construction is less because of 

increasing urbanization. Every land is being utilized for 

various structures from an ordinary building to sky scrapers, 

from bridges to airports and from village road to expressway. 

Soil being the cheapest and readily available construction 

material, has been popular with the civil Engineers, even 

though it has poor engineering properties. Engineers often 

face the problem of constructing facilities on or with soils, 

which do not possess sufficient strength to support the loads 

imposed upon them either during construction or during the 

service life of structure. Because of the poor engineering 

properties, the design of structures on such soils has been a 

cause of concern for various construction agencies. 

 From the stabilization point of view, the following 

are the main problems encountered in the Black Cotton soil: 

 It is very difficult to pulverize the soil as the dry lumps 

are difficult to break due to high dry strength and the wet 

soil is too sticky and unmanageable. 

 With the variation of water content, there is excessive 

variation in volume and stability of soil. 

 The soil shrinks on drying, resulting in the formation of 

extensive cracks. Black Cotton soil compacted at OMC 

also shrinks when dried as the shrinkage limit is much 

lower than the OMC. 

 It swells when comes in contact with moisture. The BC 

soil exerts high swelling pressure on being soaked. 

 These problems of black cotton soil should be 

avoided to enhance the engineering properties of soil so it can 

take the load coming over it safely. These poor engineering 

properties of soil are enhanced by stabilization techniques. 

Stabilization of soil is an effective method for improving the 

strength, stiffness and workability of the soil. 

A. USE of RBI Grade-81 Stabilizer 

RBI Grade-81 (Road Building International Grade-81) is a 

natural and chemical soil stabilizer. It is a unique and 

innovative product that was developed for the stabilization of 

a wide spectrum of soils in an efficient, least-cost manner. It 

has ability to react with a wide range of soil types and under 

different soil conditions. Clay, silt, sand and gravel based 

soils can all be stabilized with a single product, eliminates the 

requirement of multiple stabilizers for a given project. RBI 

Grade-81 is an odorless beige powder, which is insoluble in 

water, non UV degradable and chemically stable. It forms 

dust free surface. It is durable, permanent and hardens fast. It 

is aesthetical and environmental friendly. The volume 

stability of the soil is increased significantly with the addition 

of low dosages of RBI grade-81. It reacts with soil by 

hydration reaction and strength of soil treated with it 

increases with age. 

II. LITERATURE REVIEW 

The use of RBI GRADE-81 in road projects is recognized as 

an extremely effective method of converting poor quality soil 

into a strong and relatively impermeable layer. It permits the 

construction of pavement layers, embankments and 

reinforced earth structures in areas where they were not 

previously viable, while saving significant good construction 

material and time. 

 RBI GRADE-81 is calcium driven, inorganic soil 

stabilizer patented worldwide. Its specific formulation allows 

for stabilization of a broad range of materials without 

compromising the quality of the result. 

 Gunturi, M. et al., (2014) carried out a study on CBR 

and swelling behavior of expansive soil when treated with 

RBI Grade-81. The soaked CBR value and free swell index 

of untreated soil and soil treated with 2%, 4% & 6% RBI 

Grade-81 at 3 days, 7 days and 14 days curing period were 

determined. The author has taken two soil sample A & B of 

expansive soils for testing. The results show that the CBR 

value of untreated samples A & B were 2% & 2.19% which 

increased to 9.56% & 10%, 16% & 15% and 20% & 18% 

after 3days, 7days and 14days curing period at 2% RBI 

Grade-81. At 4% RBI Grade-81, the CBR values were 9.93% 

& 10.4%, 22% & 22% and 34.9% & 30% after 3days, 7days 

and 14days curing period. At 6% RBI Grade-81 the CBR 

values were 10.8% & 11.5%, 27% & 26% and 53.6% & 40% 

after 3days, 7days and 14days curing period. Free Swell 

Index values decreased significantly with curing period as 

well as with addition of RBI Grade-81. They also carried out 

a study on strength properties of problematic soils with 

stabilizer RBI Grade – 81 on the same soil samples A1 and 

A2 and with same Soil and RBI proportions. The authors have 

tested the soil samples for atterbergs limit, compaction and 

UCS and Field Emission Scanning Electron Microscopy of 

untreated and treated soil with 6% RBI Grade-81 at 7 days 

curing period was conducted. The UCS value of version soil 

samples A1 and A2 were found to be 138 kPa and 122 kPa 

which were increased to 209 kPa and 130 kPa after 3 days 

curing and 217 kPa and 148 kPa after 7 days curing with 2% 

RBI Grade-81. The UCS value was increased to 742 kPa and 

514 kPa after 3 days of curing and 794 kPa and 541 kPa after 

7 days of curing with 6% RBI Grade-81. After the test 

investigation they were concluded that the UCS value was 
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improved appreciably with the addition of RBI Grade-81 

under the curing period of 3 days and 7 days with the increase 

in the percentage of RBI the rate of increase of UCS also 

increased. The UCS value of sample A1 and A2 increased by 

425% and 430% respectively after 7 days of curing period 

with 6% RBI stabilizer. 

 Haricharan T. S. at. al., (2013) conducted laboratory 

investigation of expansive soil stabilized with natural 

inorganic stabilizer. In laboratory they have conducted the 

atterbergs limit test, compaction test, CBR test and UCS test 

with the addition of 0.5%, 1%, 1.5%, 2% and 2.5% RBI with 

black cotton soil. The CBR test were performed after 1 days, 

3 days and 7 days of curing and UCS test were performed 

after 0 days, 7 days, 14 days and 28 days of curing period. 

The plasticity index of soil and OMC value were decreased 

and MDD increased with the increase of RBI percentage. The 

CBR of untreated soil was 1.34% which increased to 14% 

with addition of 2.5% RBI-81 after 7 days of curing period. 

The UCS of untreated soil was found to be 208 kN/ which 

increased to 1032 kN/ at 2.5% RBI addition with 28 days of 

curing. With the investigation of test result the authors 

concluded that RBI Grade-81 is a good stabilizer to stabilize 

the black cotton soil. 

 Tejinder Singh and Navjot Riar, (2013) investigates 

the effect of RBI Grade-81 to stabilize the soil with the help 

of Atterberg’s limit test, Standard Proctor test and CBR test 

and analyze the cost difference between conventional method 

and cost of pavement constructed using 2%, 4%, 6% and 8% 

RBI Grade-81. The CBR value of untreated soil was 2.14% 

which has increased to 28.9%, 60.82%, 105.01% and 135.5% 

with the addition of 2%, 4%, 6% and 8% RBI Grade-81 after 

7 days of curing period and 4 days of soaking period. After 

the test, they concluded that RBI Grade-81 is very effective 

in stabilizing the highly plastic soil. This soil can be 

considered as stabilized sub base. They also concluded that 

expense of pavement reduced with RBI Grade-81.The 

pavement cost found to be minimum among all other cases, 

when it constructed with soil and 2% RBI Grade-81. The cost 

of pavement by conventional method was nearly 3 lacs which 

become approximately half with the addition of 2% RBI 

Grade-81. 

 K.V. Madurwar, et. al., (2013) conducted a study on 

effect of sodium silicate and RBI Grade-81 on black cotton 

soil to improve its engineering properties. The test results 

showed that Liquid limit decreased and plastic limit increased 

with the addition of admixture, thus resulting in reduction of 

plasticity index. The UCS and soaked CBR values increased 

with increase in RBI Grade-81, suggest its suitability as good 

stabilizer. But with the increasing dose of sodium silicate 

UCS and CBR value decreased, which indicating the 

limitation of sodium silicate to be used as a stabilizer. When 

the RBI Grade-81 was added to the soil the free swell index 

value was decreased but with the addition of sodium silicate 

it was increased. 

 B. M. Patil, K. A. Patil, (2013) studied the effect of 

RBI Grade-81 and moorum to stabilize the soil. The RBI 

Grade-81 and moorum were mixed with soil in different 

proportions and tested for OMC, MDD and soaked CBR. The 

soaked CBR of untreated soil was 2.56%. When the soil and 

RBI were mixed in the proportion of 98:02 & 96:04 the 

soaked CBR values were increased to 4.89% & 8.79%. When 

soil was mixed with moorum in the proportion of 90:10 

&80:20 the soaked CBR values were increased to 2.41% and 

2.84%. The soaked CBR values for the mixture of soil, 

moorum and RBI Grade-81 in the proportions of 88:10:02, 

78:20:02, 86:10:04 & 76:20:04 were found to be 3.4%, 

4.56%, 10.23% & 14.76%. The conclusion made on the basis 

of test results was that the CBR value of soil can be improved 

by using moorum and RBI Grade-81 as stabilizer. 
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