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Abstract:-Presently, thes problem with expansive soils has been recorded all over the world. Expansive soils are 

not stable during all moisture conditions due to swelling and shrinkage properties.In monsoon they imbibe water 

and swell and in summer they shrink on evaporation of water there from. Because of this alternative swelling 

and shrinkage, lightly loaded civil engineering structures like residential buildings, pavements and canal linings 

are severely damaged. It is, therefore, necessary to mitigate the problems posed by expansive soils and prevent 

cracking of structures. Hence they are stabilized properly to reduce extensive damage to the structures. 

Utilization of industrial waste materials in improving the soil properties is cost effective and environmental 

friendly. The present study is carried out to establish the viability of using the combination of rice husk ash and 

lime in stabilizing expansive soils.This paper present literature review of rice husk ash and lime is added in 

Expansive soil, which includes current and future trends of research. 
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INTRODUCTION 

In civil engineering structures, various kinds of soils are used; however, some soil deposits in their natural form 

are suitable for construction purposes, whereas others are unsuitable without treatment, such as the problematic 

soils. These soils need to be excavated and then replaced, or their properties should be modified before they can 

sustain the applied loads by the upper structures. Typical of problematic soils are the expansive soils, which are 

frequently observed due to their existence worldwide, except the arctic regions. This kind of soil has caused a 

significant amount of damage in the United States due to its high susceptibility to volume change, sensitive to 

moisture content. The inherent volume change characteristics of expansive soils are mainly resulting from their 

fine-grained clay mineral content.Expansive soil which is also called as black cotton soil is very difficult to be 

used in construction. Thisis due to hot climate and poor drainage conditions associated with these soil 

formations. These soils inhibit the moisture from the surface in monsoon and summer season by means of 

evaporation. Owing to these reasons, the soil possesses cyclic swell-shrink behavior, low strength, high moisture 

content, volume change in soil, differential settlement etc. These failures may result in longitudinal and 

transverse cracking of pavements, surface distress, rutting of surface and deep cutting in foundations. To 

overcome these circumstances in the soil, it should be treated and stabilized in best way. Rice Husk Ash (RHA) 

is one of the agricultural waste produced in our country when the rice is milled from paddy. About 108 tons of 

rice husk is produced in our world annually. Rice husk consists of about 67-90% of silica. The silica is present in 

this rice husk in amorphous form and it is considered to be a pozzolanic material. It has been estimated that 

1000kg of rice produce 200 kg of rice husk from which 40 kg of rice husk ash would be generated. The rice husk 

ash is obtained by burning the rice husk at a temperature of about 6000ºC for 24 hours. 
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LITERATURE REVIEW 

Rice husk ash containing about 67 to 90% silica, which is highly chemically reactive. Several experiments and 

review studies are already documented by various different authors on rice husk ash as a soil stabilizer with and 

without other stabilizing materials. 

 

Bhasin et al. [1] made a laboratory study on the stabilization of black cotton soil as a pavement material using 

RHA, along with other industrial wastes like fly ash, bagasse ash, lime sludge, black sulphite liquor 

independently with and without lime. The RHA causes greater improvement than that caused by other wastes 

due to presence of higher percentage of reactive silica in it. In combination with lime, RHA improved the 

properties of black cotton soil significantly. 

 

Muntohar and Hantoro et al. [2]had studied the stabilizing effects of RHA and lime on engineering properties 

of expansive soil and had found improvement in engineering properties like IP, CBR, shear strength parameters 

etc. 

 

Basha et al. [3]had studied the effects of RHA and cement on plasticity and compaction properties of expansive 

soil (bentonite) and had recommended that 10-15% of RHA and 6-8% of cement as optimum percentages for 

stabilization. 

 

Chandra et al. [4] had stabilized a non-expansive clayey soil with RHA and lime sludge. RHA added to soil was from 5 to 

20% in steps of 5% and lime sludge from 4 to 16% in steps of 4%. Properties of the stabilized soil studied were, Atterberg‟s 

limits, maximum dry density (MDD), optimum moisture content (OMC), unconfined compressive strength (UCS) and 

soaked California bearing ratio (CBR) of soil. 

 

Ramakrishna et al. [5]had studied combined effects of RHA and cement on engineering properties of black cotton soil. 

From strength characteristics point of view they had recommended 8% cement and 10% RHA as optimum dose for 

stabilization. 

 

Rao et al. [6]had studied the effects of RHA, lime and gypsum on engineering properties of expansive soil and found that 

UCS increased by 548% at 28 days of curing and CBR increased by 1350% at 14 days curing at RHA- 20%, lime -5% and 

gypsum -3%. 

 

Sabat et al. [7]had studied the effects of polypropylene fibre on engineering properties of RHA-lime stabilized expansive 

soil. Polypropylene fibre added were 0.5 to 2% at an increment of 0.5%.The properties determined were compaction, UCS, 

soaked CBR, hydraulic conductivity and Ps. The effect of 0,7 and 28 days of curing ware also studied on UCS, soaked CBR, 

hydraulic conductivity and Ps .The optimum proportion of soil: RHA: lime: fibre was found to be 84.5:10:4:1.5. 

 

Sabat et al. [8]had studied the effect of lime sludge (from paper manufacturing industry) on compaction, CBR, shear 

strength parameters, coefficient of compression, Ps and durability of an expansive soil stabilized with optimum percentage of 

RHA after 7days of curing. The optimum proportion soil: RHA: lime sludge was found to be 75:10:15.  

 

Ms. Aparna et al [9]Roy has presented a study which gives details about soil which is stabilized with different percentages 

of Rice Husk Ash and a small amount of cement. The results obtained show that the increase in RHA content increases the 

Optimum Moisture Content but decreases the Maximum Dry Density. Also, the CBR value and Unconfined Compressive 

Strength of soil are considerably improved with the Rice Husk Ash content. 

 

P. K. Jayasree et al. [10]In this project, Soil stabilization with rise husk ash and lime sludge has proved to be 

effective in controlling the volume change behavior of expansive soils. The utilization of rise husk ash a waste 

by product of rise husk ash to change the volume change behavior is investigated. The testing program includes 
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a series of consolidation three dimensional shrinkage strain tests on both unreinforced and reinforced soil 

specimens. A considerable reduction in volume change behavior of expansive soil is observed after stabilizing 

the expansive soil with rise husk ash and lime sludge. 

 

George et al. [11]The study was the feasibility of co-composting rise husk ash and lime was tested with and 

without lime and rock phosphate amendment. The results revealed that the composting process facilitated by 

poultry manure amendment brought about bioconversion of rise husk ash to a final product in 45 days and the 

final product possessed physic-chemical characteristics required for quality organic manure. The results of plant 

test using cowpea as bioassay plant revealed that the compost reached adequate maturity from biological point 

of view for use as an organic input in crop production. 

 

AmitTiwariet al. [12]In this project ,analyze property of soil such as Atterberg‟s Limits, Compaction Curve 

(O.M.C. and M.D.D.), Shrinkage Limit, California Bearing Ratio, Swelling Pressure, Permeability, direct shear 

test, effect of Fly Ash, Coconut fiber & crushed Glass with various percentages along with Black cotton Soil, 

combination on the above proportion of ingredients, use of waste products instead of conventional materials like 

cement, lime, etc .This experimental study on 48 trial samples test were the physical properties of soil such as 

hygroscopic moisture content grain size distribution, specific gravity, Atterberg‟s limits, Direct shear test, 

Swelling pressure, MDD-OMC, CBR, Permeability test values are determined. 

 

Ashango et al. [13]had studied the static and cyclic properties of clay subgrade stabilized with RHA and 

Portland slag cement. The optimum percentage of RHA was found to be 10% and Portland slag cement as 7.5% 

for stabilization of expansive soil. They concluded that the stabilized expansive soil was found suitable for 

subgrade of flexible pavement as, there was significant increase in strength and the stabilized soil was durable. 

 

Sharma et al. [14] had investigated the behavior of expansive clay stabilized with lime, calcium chloride and 

RHA. The optimum percentage of lime and calcium chloride was found to be 4% and 1% respectively in 

stabilization of expansive soil without addition of RHA. From UCS and CBR point of view when the soil was 

mixed with lime or calcium chloride, RHA content of 12% was found to be the optimum. In expansive soil – 

RHA mixes, 4% lime and 1% calcium chloride were also found to be optimum. 

 

 

 

CONCLUSION 

The review of earlier studyIt was observed that the liquid limit of the expansive soil has been decreased by 22% 

with the addition of 20% RHA+5% Lime. It was noticed that the Free Swell Index of the expansive soil has been 

reduced by 88% with the addition of 20% RHA+5%Lime.Based on the present study, all stabilizers viz. FAand 

RHA attains its optimal strength. The resultsare based only on laboratory investigations andhence it is further 

recommended that the viabilityand long-term performance in field, of this materialshould be determined in 

actual highwayconstruction projects. 
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