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Abstract— This research paper clarify about the In 
India, one-fifthcpart (1/5th) of the landcarea is covered by 
‘black cottoncsoil’ which is also knowncas 
‘expansivecsoil’. Thesecsoils are in abundance incarid 
and/or semi-aridcregions. ‘Black soils’ areccreate 
problems in constructioncactivities, now & then. 
Theyccause severe damage tocthe structure becausecof its 
alternate swell-shrinkcbehavior. This happenscdue to 
alternatecdrying and wettingcof black soil. The soil 
mustcbe stabilized andcstrength becincreased in 
appropriatecproportion, to avoidcthese circumstances. 
Usecof chemicals orcwastes as a stabilizingcagent, 
mechanical methodscetc, are somecamong many such 
methodscthat help to modifycand / or improve 
theccharacteristics of the existingcsoil. If we use anycof 
the above mentionedcmethods, then the propertiescof the 
soil can be improvedceffectively andcbeneficially. Waste 
generationcin India is a seriouscproblem. We can 
findcwaste in India incevery nook and corner. Itcincludes 
domesticcwastes, waste fromcindustries, wastes 
fromcagricultural/farm produce etc. We cancuse this 
waste as acstabilizing agent, weccan improve the 
strengthcof the soil andcconsequently, reduce the costcof 
construction. It alsochelps in disposingcthe wastes 
efficiently. And this in turn, makescthe environmentceco-
friendly.  We havecdone this research as acstudy with sole 
aim of findingcthe effects of ‘Rice Husk Ash’ (R.H.A.) on 
thecsoil. It is an agriculturalcwaste. Study iscdone on the 
index &cengineering characteristicscof the 
‘expansivecsoil’ , added in suitablecproportions.. The soil 
propertiescsuch as indexcproperties, free 
swellingcindex(FSI), ‘unconfined compressivecstrength’ 
(U.C.S.) are determined bycreplacing R.H.A. partially in 
cblack cotton soil’. Thiscinvestigation is donecon a 
clayeycsoil, taken fromcJhansi (Uttar Pradesh), in 
ordercto study the improvementcin its 
geotechnicalcproperties by addingcdifferent percentages 
ofcRHA (10, 20 and 30%) andchydrated lime (3, 6 and 
9%) bycweight. According to Laboratorycresults, O.M.C 
increases andcM.D.D decreasescwith the 
increasecin %age of RHA & addedcLime. In this study, 
with thecincrease in % age of limecadded for 
stabilizationcof soil; RHA mixescand the soil 
gainscstrength.  
Keywords: cotton soil, domestic wastes, agricultural waste, 
compressive strength. 

 

 
1. INTRODUCTION 

IncIndia, ‘Black cottoncsoils’ covers almost onecfifth(1/5th)to 
onecsixth(1/6th) part ofctotal area that isccovered by land. 
The ‘Blackccotton soils’ coverscan area, mostlycconsisting of 
the Deccanplateaucregion.Map showscthat-Andhra  Pradesh, 
TamilcNadu(T.N.), WesterncMadhya Pradesh(M.P.), 
GujaratcKarnataka and few parts ofcUttar Pradesh(U.P), Bihar 
andcJharkhand are coveredcby this soil. ‘Blackccotton soil’ 
which is actypical ‘expansive soil’ hascgot shrink 
swellcbehaviour , i.e., it swells incthe presence ofcwater and 
shrinkscwhen it becomescdry. Consequently itscstrength 
parameterscare uncertain. Thiscbehavior is due to 
thecpresence ofcmontmorillionite, a mineral which hascgot a 
typical structure incwhich gibbsitecsheet of 10 A0 is followed 
bycsilica sheet of the samecthickness. Again it is followedcby 
a gibbsite sheet and incbetween 2 such unitscwater is 
entrapped, whichcis the root cause ofcproblem.  
 

In this review paper section I contains the introduction,  
section II describe the objectives of study, section III 
BlackcCotton Soil / Expansivecsoil, section IV contains the 
literature review details, section V contains the details about 
material & method, section VI describe the experimental work, 
section VII describe the result details, section VIII  provide 
conclusion of this research paper. 

2. Objectivescof Study  
Ourcobjective is to see thecimprovement in engineering 
characteristicscof ‘Black cottoncsoil / expansive soil’ 
bycadding certain additives incdefinite percentage and 
seecthe improvement. The main parametercwhich has to be 
observedcis ‘free swellcindex’ which is a 
preliminarycindicator for swellcshrink behavior of soil 
undercconsideration. In our case, we havecchosen 
‘RicecHusk’ as ancadditive.  

• Studyingceffects of ‘Rice huskcash’ (R.H.A.), an 
additive, on expansivecsoil, in terms of F.S.I and 
strengthcparameters.  

• A comparative studycof strength was donecwith the 
4 different proportionscof ‘Ricechusk ash’(10%, 
15%, 20% and 25%).  

• A comparativecstudy of strength was donecwith the 
fix %age of ‘ricechusk ash’ (optimum percentage).  
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• Studyingcthe suitability of stabilizedcsoil for 
flexiblecpavement(s).    

• To study andccompare other propertiescof soil 
sample with thecstabilized soil.  

3. BlackcCotton Soil / Expansivecsoil  
• ‘Blackccotton / expansive soil deposits’ 

covercmainly 20% of India’s landcsurface. They are 
residual soils ofcbasaltic origins and 
arecfoundmostly in the DeccancPlateau, parts of 
Bundelkhand, Kerala, Telanganacand few parts 
ofcGoa.  

• Ourcconcern as an ‘Engineer’ is notcthe 
agriculturalcproperties of ‘Black cottoncsoil’ which 
might be goodcfor cultivation ofccotton but those 
propertiescwhich are verycproblematic for 
engineering purposescbecause of its swell - 
shrinkcbehavior.   

• Our purposecis to study thecimprovement in 
characteristicscof ‘Black cottoncsoil’using certain 
additivescwhich in ourccase arecR.H.A.  
 

4. RELATED WORK 

4.1 GeneralcCharacteristics  
Suchcclayey soil, whencpresented to water, 
demonstratesccritical increment incvolume. 'Dark cottoncsoil' 
is framed throughcfar reachingcphysical – 
compoundcadjustment. Illinite, Kaolinite, 
Montmorillonitecare progressivelycinclined to changes 
inctheir volume. Thecmonmorellonite substance is 
thecdominating mud mineralcsubstance in 'dark cottoncsoil'. 
Patches ofcthis dirt can be seen incpractically allccountries 
(in world's guide of soil). Indiancdark cottoncmuds are 
ordinary instancescof soil covering aczone around 20 % of 
all outcland zone.  

4.2   Naturecand Behavior ofcClayey Soils  
Soil thatcshows elective swell - recoilcconduct (because of 
dampnesscvariances) is knowncas 'far reachingcsoil'. This 
conduct iscbecause of the nearness of the mudcminerals, 
having extending crosscsection structure.   

Amongcthem, montmorillonite is dynamiccand assimilates 
waterccommonly in immense volumes. Thecdirt is hard as 
longcas it is dry, yetcloses its quality on wettingcfor example 
completely. Thecsplits show upcon the outside ofcthe dirt 
when itcdries. In most pessimistic scenarios, thecbreak width 
is rightcaround 150 m.m. also, headscout down to 3 
metercbeneath the groundclevel(G.L.).   

The montrimollonitecmineral is shaped by acsoluble 
situation, absence ofcdraining and the nearness 
ofcmagnesium(Mg) particles. Semi-bone-dryclocales with 
generallyclow precipitation are positivecconditions for 
thecarrangement of thiscmineral. The parent mineralcfor 

montrimolloniteccomprises of magnesiumcminerals, 
calciucfeldspars and socon.   

Othercdirt minerals of somecsignificance are-kaolinitecand 
illite. Conditions thatcsupport developmentcof Kaolinite are - 
drawncout draining under acidicccondition and 
highctemperatures with lastingcrocks containingcferric 
iron(Fe).   

Illinite mineralcis framed undercconditions like thosecwhich 
lead to thecarrangement of montrimollonite andcfurthermore; 
thecnearness of potassium(K) in thecparent mineral 
iscimperative.   

'Indiancdark cotton soils' arecframed by enduringcof basaltic 
rocks andctraps of Deccanclevel. Be that as itcmay, their 
event onclimestone gneiss, slates, shale, sandstone, 
andclimestone is additionallycperceived. This dirtcis found 
generallycin the surface, withcthickness of layers 
differingcfrom 0.5 meter to incexcess of 10 meter. 
Nearnesscof 'titanium' in littlecamounts records to 
thecparticular darkcshade of this dirt. Cottoncdevelops in 
thiscdirt, in like manner.  

4.3 Characteristicsccreating problem incExpansive soil  
Duringcstormy season, soilcswells as it ingests 
immensecmeasure of water. Incsummers, the dirt dampness 
getscdrained, and offerscascend to the shrinkagecsplits on the 
outside ofcsoil . The electivecswell – contractcconduct results 
in thecarrangement of hurl, andcsubsequently thiscdirt 
settlescseverely.   

The abovecswell - contract propertyccauses hurls in soil 
comingcabout splits in structurecwhich is bolsteredcon 
suchcsoils.   

1) 4.4 High Compressibility   
'DarkcCotton soils' are veryccompressible andcplastic, when 
they arecsoaked. High greatnesscof merged settlementcis 
found in footingsclaying on suchcsoil(s).   

2) 4.5 Swelling   
Differentialcdevelopment is foundcin the structures thatcare 
worked incsummers, contrastedcwith those in 
blusterycseason; in light ofcthe fact that the 
'characteristiccwater content' is lowcin dry season. Wecsee 
breaking incstructures that arecbolstered by soils thatcshow 
highcswelling on beingcpresented to water. Suchcstructures 
lift upcin the wake ofcbreaking.   

The structureccan be made appropriatecby limiting the 
swellingcweight that is beingccreated by suchcsoil.   

4.6 Damage tocPavement   
Differentialcdevelopment incstructures over suchcsoils is 
seen wherecthe streets gocthrough sweepingcsub-levels 
orcshrinkage.   
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4.7 Damage tocCanals   
The issuescemerging becausecof swelling of farcreaching 
soil(s) stretchescout its hands toclined and 
unlinedcwaterways too. At thecpoint when sidecinclines of 
channelcbanks are madecutilizing suchcsoil, they 
dissolvecand become delicate. Thecchannel beds blockcthe 
working of thectrench.   

4.8 Shrinkage   
Structurescought not becworked at the peak ofcstormy season, 
on thecgrounds thatcthe characteristicc'water content' around 
thencis high. This promptscsplits in structurecbecause of 
shrinkagecin the dry seasoncthat pursues. Also, 
suchcstructure demonstratescoverwhelming settlement.   

   

 
Figure 1. CrackscDeveloped in clayeycsoil ( after drying )  

4.9 Damagecto the Conduits   
Conductors, forcexample, funnels forcwaste and water 
supplyclines are exposedcto both vertical andchorizontal 
developments. Breakingcof such supplyclines has been 
accountedcfor in few cases, particularlycwhere 
generallycpipes of little breadth havecbeen utilized; 
undercextreme dampnesscconditions.   

4.10  Damagecto Buildings   
Structurescspeak to the mostcevident instance ofcharm 
brought aboutcby the swellingcand shrinkage 
ofcestablishment soil.   

Structurescthat lay on spreadcbalance are harmed oncthe off 
chance thatcthey are light incweight. This happenscbecause 

of breakingcof the dirt. Furthermorecstructures laying 
oncheap establishmentcare totally shearedcand removed.       

 

 Figure: 2 Damagecto house supported oncshallow piers  

• The wharfscare still when thecblustery 
seasoncstarts. They arecbolstered by rubbingcof the 
soi atcfirst. When it rainscvigorously, splits 
licensecthe passage of watercprofound intocthe dirt.   

• Aftercapprox ten hugectempests, the dirtcswells, 
lifting thecdocks and thus thechouse gets removed.   

• Thecground-waterctable falls impressivelycin 
summer and thecdirt contracts andcdries totally. 
Thec'skin grating' iscdecreased, as thecsplits begin 
tocshow up aroundcthe dock. Subsequently, due 
tocdrying of thecdirt, powerful worrycof soil 
floodscand makescissue.   

• Attachment iscbroken by stressingcand the 
dockcskins, when the structurecload(s) 
surpassescthe rest of the 'skincgrating' or the 
'compellingcworry's of the dirtcincrements to 
acrecord-breaking high.   

  

4.11 Solutioncto SeveralcProblems   
The rulescfor the deliberatecand legitimate segmentcof 
treatment andcadditionally mixcof medicationscthat limit 
thecvolumetric change viablycand at the samectime the 
relatedcharm to the structurescought to be thoughtcof simply 
after thecfar reaching soil(s) has/havecbeen described.   

The accompanyingchealing measures arecutilized with 
variousclevel ofcaccomplishment.   
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4.12  Removingcthe Expansive SoilcEntirely   
In thisctechnique, far reachingcsoil is expelled to an 
impressivecprofundity and thencchannel is inlayed 
withcsand or potentiallycany dirt that does notcswells. This 
techniquecgives a granular fill aroundcthe foundation(s), 
that aides inccapturing a few developmentscthat may 
demonstrate to bechazardous, in the eventcthat water 
achievescthe establishment. 

 

5 MATERIALSc& METHODS  

5.1 MaterialcUsed  
• Claycsoils.  

• RicecHusk Ash(RHA).  

Thecclayey soil usedincour studycis brought from 
‘Jhansicdistrict’ in ‘UttarcPradesh’ (U.P.). The soilcsample is 
collected fromcdifferent points andcexperiments arecdone / 
performed oncsoil properties  inclaboratory.  
 
5.2 TestscPerformed on Soilcand Rice HuskcAsh(RHA)  

5.2.1 SpecificcGravity (IS 2720 Part 4, 1985)  

Specificcgravity is defined ascthe ratio of masscof the 
soilcper unit volumecto the ratio ofcsame amount ofcwater 
per unitcvolume. It gives acmeasure of thecmass of thecsoil 
with thecstandard value ofcmass of watercamd is always 
measuredcat the given temperature. Pycnometerscare used to 
measurecS.G.  

5.2.1.1TestcProcedure 

• Weightcof the empty, dry andcclean 
pycnometer,(WP) iscfound and notedcdown.  

• Placec125gm of dry soilcsample ( passed 
throughcsieve no 10) in thecpycnometer.   

• Pycnometer’scweight, that hascdry soil, WPS ; is 
foundcand noted.  

• Addingcdistilled watercto fill about half(1/2) to 
threecfourth(3/4) of thecpycnometer. The        
sample isckept and soakedcfor about tencminutes.  

• The aircthat is entrapped iscremoved by 
applyingcpartial vacuum for thecnext ten minutes.  

• Now thecvacuum is stoppedcand the ‘vacuum line’ 
isccarefully removedcfrom the  pycnometer’ .  

• Distilledcwater is filled to thecmark in ‘pycnometer’ 
. Exteriorcparts are thoroughlyccleaned        with a 
drycand cleanccloth . The weight of thecpycnometer 
and theccontents(WB) is        determined 

• Pycnometer iscemptied, cleaned andcthen filled 
with ‘distilledcwater’ to the requiredcmark .  

• Exterior partscare thoroughlyccleaned with a dry 
andcclean cloth . The weightcof the ‘pycnometer’ 
pluscthe distilled water(WA) iscdetermined .  

• Pycnometer iscfinally emptied andccleaned.  

3) 5.2.2 LiquidcLimit (IS 2720cPart 5, 1970)  

Soil containscsome shear strengthceven in liquidcstate. L.L. 
is the thresholdcvalue of water content atcwhich soil 
showscsome shear strength. Itcis measured by 
CassangrandecApparatus in which cassangrandectool is used 
to cut thecsoil sample placed in accup, which has got 
acdevice to give ceratincno of blows.  

 The CGccutting tool isc2 mm at the bottomcend and 20 mm 
at thectop.A cut is madecin the soil samplecfilled in the cup 
withccertain amount ofcwater and 25 blowscare given to 
theccam. It is the waterccontent at whichc11 m.m. of the cut 
iscmade after 25cblows.  

Standardcprocedure for findingcout the waterccontent 
iscadopted.  
The cohesivecsoil passes from ‘plasticcstate’ to ‘liquidcstate’ 
at this limitingcmoisture content, called ‘LiquidcLimit’ .  
 
5.2.2.1cPurpose andcObjective    

L.L. givescslight idea of thecprevious stressescin the soil. It 
givescthe indication ofcsoftness and hardness of thecsoil. If 
the naturalcwater content of thecsoil is nearing L.L., it 
meanscit is soft. And also, itcis the minimumcwater content 
at whichcsoil tends to flow ascliquid.   

  

5.2.2.2 Determinationcof L.L   

4) Apparatuscrequirement –  

• WeighingcMachine.  
• Cassagrande’scL.L. Apparatuscwith groovingctool.  
• Plates tocmix thecsoil.  
• Spoon.  
• Heatingcdevice.  

 

Figure 3 LiquidcLimit experimentcperformed on 
Cassagrandecapparatus  
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5.2.2.3cPROCEDURE   

• 250cgram of soil dried incoven is allowed to 
passcinto an ‘evaporatingcdish’ through 0.425 
mmcsieve. We addcwater (distilled) to theccontents 
and mixcthem thoroughly tocmake a paste whichcis 
uniform incnature. The mixedcpaste mustchave a 
consistency thatcpermits theccloser of groove 
forcsufficient length. Forcthis, 30 to 35 dropscof 
cup arecadded.  

• Strokescof ‘spatula’ arecapplied to spread 
theccontents of a part ofcmix paste that iscplaced in 
the cup ofcLiquid Limit(L.L.) cdevice.  

• It isctrimmed to 1cc.m. depth. This trimmingcis 
done wherecit (paste) has ‘maximumcdepth’ . Soil 
that is incexcess is returnedcback to thecdish.  

• Using a ‘groovingctool’, a groove is cutcalong the 
‘center line’ of thecmix paste of soilcthat is kept in 
accup. We observecthat a groove iscformed which 
iscclean, sharp and hascfollowing dimensions: 
11cm.m. top width, 2 m.m. bottomcwidth, and 
acdepth of 8cm.m.  

• Crank’ iscturned at 2crevolutions / sec. , and 
theccup is continuouslyclifted and droppedcby 
thiscrevolution. This processcis continued till the 
2chalves of thecmix of soil pasteccome closer by 13 
m.m. clength. Number ofcblows, (N) taken tocreach 
this condition, iscrecorded.  

• To determinecthe ‘moistureccontent’ of the soil, 
wectake a fixed part ofcsoil mix from theccup.  

• Thisctest is repeated minimumcfive times, 
withcblows ranging betweenc15 to 35 .  

5.2.2.4   COMPUTATIONc/ CALCULATIONc    

The relationcbetween ‘waterccontent’ (w) and ‘numbercof 
blows’ (N) iscplotted on a semiclog graph . ‘W’ isctaken on 
the ycaxis, while ‘N’ is taken oncthe x axis. This 
curvecdrawn is called ‘flowccurve’ .  

The liquidclimit(wL) is representedcon the graphcby the 
‘moistureccontent’  obtainedcfrom 25 blows. Wecexpress it 
to the nearestcwhole number.  

Liquidclimit(WL)  =(At 25 blows, fromcsemi log- graph of 
waterccontent v/s. N, ‘numbercof blows’)   

Flow index, If= (W2-W1) / log(N1/N2)    

                      = slopecof the ‘flow curve’.  
 

6 EXPERIMENTALcWORK 

6.1 Soil IndexcProperties  
The soilcused in our experimentalcstudy & analysis 
iscbrought from ‘Jhansicdistrict’ (U.P.). The 

indexcproperties of Blackccotton/clayeycsoils arecpresented 
inctable 1 –  

Table 1 IndexcProperties    of BlackcCotton 
Soil/clayeyc 

S.No.  Descriptioncof 
Property  

Valuec  

1.  LL (%)  62.55c  
2.  PL (%)  37.70c  
3.  P.I. (%)  26.31c  
4.  S.G.  2.59  
5.  I.S.Classificationc  CHc  
6.  OMCc  23.69%  
7.  M.D.Dc (t/cu.m)  1.80  
8.  U.C.Sctest  17.79 

Kg/cm2  
9.  F.S.I.  86.61c  

10.  C.B.R. cvalue  1.56c  
 

Table 2 M.D.D. atcdifferentcO.M.C.  

S.No. OptimumcMoisturecContent 

(O.M.C.) (%age) 

MaximumcDry 
Density,M.D.D. 

(t/cubiccm.) 
1. 14.75c 1.619c 
2. 17.70c 1.750c 
3. 22.87c 1.798c 
4. 25.66c 1.690c 

 

 
Figure 4  Optimumcmoisture content(O.M.C.) v/s  Max. 
Drycdensity(M.D.D.)  
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7 RESULTS 

Thecmost importantcproperty of a weakcsoil deposit is 
itscshear strength, whichcgives a measure of thecload it can 
takecbefore it fails. Whenevercany constructioncwork is 
beingcdone over the soil, wecconsider the shearcstrength 
parameters, as theycplay an importantcrole. 
Compactionccharacteristics arecalso determined tocstudy the 
effectcthat R.H.A. producescon soil.  

7.1 UnconfinedcCompressivecStrength    
U.C.Sctest was carriedcout on‘rice huskcash’ modified 
soilscand untreatedclime, to achieve variationscin shear 
strength.  

 Table 5.1 Variationcof un-
confinedccompressivecstrength(U.C.S.) withcR.H.A  

% RHAc  UCS (kg/cm2)  
0c  0.354c  
0c  0.897c  
5c  0.987c  
10c  0.756c  
15c  0.496c  
20c  0.397c  

  

Figure 5: Variationcof un 
confinedccompressivecstrength(U.C.S.) withcR.H.A.  

Thectest was carried outcafter the specimencwas made moist 
and curedcfor 28 days. Curingcis important for thechydration 
reactionscto take place, becausecit gives fullcstrength to 
thecsoil. The resultscof the test arecshown in table 5.1 
andcfigure 5.1.By addingclime, un-confinedccompressive 
strengthcof the soil surgescup. We achievedcgreater strength 
bycreplacing a smallcportion of the soilcby ‘rice huskcash’ 
(R.H.A.) . As thecpercentage of Rice HuskcAsh(R.H.A.) 

increases, therecis a improvement incstrength; which can 
becvery well understoodcby the fact thatcR.H.A. is that 
muchceffective asa stabilizingcagent, as comparedcto 
othercadditives. This in combinationcwith the 
puzzolaniccactivity of ‘rice huskcash’ was foundcto give 
goodcstrength. The optimumcdosage of ‘Ricechusk ash’ 
(R.H.A.) wascfound to becaround 5%, abovecwhich 
replacementcof ‘soil’ by ‘ricechusk ash’ 
significantlycreduces thecstrength.   

7.2 CompactioncCharacteristics    

Compactionctest was carriedcout in accordancecto ‘IS 2720’ 
pro-visions oncuntreated as wellcas ‘R.H.A. mixes’. 
Obtainedcresults are shown in tablecbelow. It was foundcthat 
there is acdecrease in drycdensity withcincrease in the‘rice 
huskcash’ content andcthe O.M.C. increasescwith the 
increasecin %age of ‘rice huskcash’ . Specificcgravity (G) of 
‘rice huskcash’is low asccompared to that of thecsoil, due to 
whichcwe see the decrease incdry density on additioncof 
‘rice husk ash’ .The increase incOptimum 
moistureccontent(O.M.C.) can be attributedcto the factcthat- 
more moisture iscrequired for chemicalcreactions tococcur.  

Table 5 Compactionccharacteristics of the soilcspecimen 

SoilcMix  MDD (g/cm3)   OMCc 
(%)  

Untreatedcsoil  1.57c  24c  

Soilc   1.56c  25c  

Soil+  5% RHAc  1.52c  27c  

Soil + 10% RHAc  1.49c  29c  

Soil  + 15% RHAc  1.45c  30c  

Soil  + 20% RHAc  1.30c  32c  

 

8 CONCLUSION 
The maincobjective to usecR.H.A. is to reduce thecburden of 
‘wastecmaterial’ which can becvery effectivelycdone by 
usingcit as a ‘soil stabilizer’ by- partiallycreplacing the soil 
withcRHA. Since R.H.A. is lighter incweight, it can be 
usedcvery effectively forcbackfilling along with soilcas well 
as in makingcthe sub-grade of thecroads; and if it is addedcto 
it, it will have a watercproofing property ascwell. The M.D.D 
& O.M.C ofcR.H.A. – soil mix decreased andcincreased 
respectively, with increase incR.H.A. content in thecsoil. The 
periodcof curing is yetcanother factor on which 
thechydration depends. Hence thecstrength may increase if 
thecperiod of curing iscincreased. It can be 
anothercparameter for our investigation. Subsequentcupon 
the stabilization, withcRHA, compressive and 
tensilecstrength parameters arecconsiderably 
increasedcamounting to 4 times increase incstrength. The 
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shear strength of thecsoil increases by thecaddition of- ‘rice 
husk ashcmixture’. The results of thecstudy revealed that- 5 
percentcreplacement of soil by Ricechusk ash(R.H.A.) not 
onlycmakes the stabilization-‘economical’, butcalso 
improves the ‘strengthcof the soil’ .  
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