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Abstract: 
Background: This study evaluates the engineering suitability of lateritic soils from Oyigbo, Niger Delta, for use 

in road pavement subgrade and sub-base layers, given the need for locally available construction materials that 

satisfy Nigerian pavement performance specifications.   

Materials and Methods: Five soil samples were obtained from georeferenced locations and subjected to standard 

laboratory testing, including natural moisture content, Atterberg limits, particle size distribution, compaction 

characteristics (OMC and MDD), and California Bearing Ratio (CBR) under soaked and unsoaked conditions, 

consistent with established soil-testing standards.   

Results: Natural moisture content ranged from 9.2% to 13.0%. Liquid limit (LL) values were 35%–42% and 

plastic limit (PL) values were 19%–23%, yielding plasticity index (PI) values within commonly cited Federal 

Ministry of Works and Housing limits for subgrade soils. Maximum dry density (MDD) ranged from 1845 to 1928 

kg/m³ with optimum moisture content (OMC) of 15.3%–16.5%. Soaked CBR values were 9.2%–13.8%, while 

unsoaked CBR values ranged from 31% to 39%.   

Conclusion: Based on these findings, the soils are classified as suitable for use as subgrade material but 

unsuitable for sub-base applications in road pavement construction. These results are consistent with FMWH 

and international standards for subgrade layers, providing valuable insight for pavement design in the Niger 

Delta region. 

Keyword: Lateritic soils; Road pavement construction; Atterberg limits; Maximum dry density; California 

Bearing Ratio (CBR) 
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I. Introduction 
The ieconomic idevelopment iof iany ination irelies iheavily ion ieffective iinterconnectivity, iwhich, iin 

iturn, idepends ion ithe ipresence iof ia irobust iand ihigh-quality iroad inetwork. iGovernment iauthorities iat 

ivarious ilevels itherefore iprioritize ithe iprovision iand ienhancement iof iroad iinfrastructure ito istimulate 

isocioeconomic igrowth. iRoad iconstruction ifundamentally irelies ion ithe iquality iof ithe iunderlying 

ifoundation isoils ior irocks ion iwhich iroads iare ianchored. iAs isuch, ithe iperformance iand ilongevity iof 

iroad ipavements iare icritically idependent ion ithe iengineering ibehaviors iof ithese ifoundation imaterials. iAn 

iadequate iunderstanding iof isoil ibehavior iis iindispensable iin iaddressing iengineering iand ienvironmental 

ichallenges iassociated iwith iroad iconstruction. 

A ipavement iis ithe istructural isystem iof ia iroad, icomprising iboth ithe isurface ilayer iand ithe 

iunderlying isupport icourses i[2]. iIts iprimary ifunction iis ito iprovide ia ismooth iand isafe isurface ifor itraffic, 

iwhile ieffectively idistributing ivehicular iloads ito iprevent iexcessive istress ion ithe isubgrade. iWell-designed 

ipavements iextend ithe iservice ilife iof iroads iby iensuring ithat istresses itransmitted ito ithe ifoundation isoil 

iremain iwithin isafe ibearing ilimits. 

There iare itwo iprincipal itypes iof ipavements: irigid iand iflexible. iEach itype iutilizes idifferent 

iconstruction imaterials iand imethods, iresulting iin ivarying iphysical iproperties iand iperformance 

icharacteristics. iRigid ipavements iare igenerally iconstructed iusing iconcrete islabs iplaced iover ia iprepared 

isub-base ior idirectly iover ithe inatural isubgrade i[1]. iThe ihigh iflexural istrength iof iconcrete iallows ithe 

ipavement ito iact ias ia istiff iplate, idispersing iloads iover ia ibroad iarea iof isubgrade i[13]. 

In icontrast, iflexible ipavements, iwhich iare imore icommonly iused, iare itypically ibuilt iin imultiple 

ilayers. iThey iconsist iof icompacted ilayers iof igranular imaterials iand ilateritic isoils iover ithe isubgrade, 

itopped iwith ian iasphalt ibinder icourse iand ian iasphalt isurface icourse. iLoad itransfer iin iflexible ipavements 

iprimarily ioccurs ithrough iparticle-to-particle icontact iwithin ithe iaggregate/binder imatrix. iThese ipavements 

iare iusually idesigned ifor ia iservice ilifespan iof iabout i20 iyears, ibut imay ifail iprematurely idue ito ifactors 

isuch ias irutting, icracking, ior iasphalt iaging i[1]. 
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Given ithe iprevalence iof ilateritic isoils iin iOyigbo iand itheir ipotential ias iconstruction imaterials, 

iit iis iimportant ito ievaluate itheir isuitability ifor iuse iin iroad ipavement ifoundations. iThis istudy iaims ito 

iassess ithe iengineering iproperties iof ilateritic isoils iin iOyigbo iand idetermine itheir iappropriateness ias ia 

iresource ifor iroad ipavement iconstruction. 

The iintegrity iand ilong-term isustainability iof ipavement istructures iare ifundamentally idetermined 

iby ithe iquality iof ipavement idesign iand, icritically, iby ithe istandard iof imaterials iused iin itheir 

iconstruction. iEnhancing ithe iservice ilife iof ipavements iand iensuring itheir iresilience irequires ijudicious 

iselection iand iuse iof iappropriate iconstruction imaterials. 

 

II. The Niger Delta Experience 
The iNiger iDelta ihas iwitnessed ia isignificant isurge iin iroad idevelopment iprojects iin irecent iyears, 

iwith inumerous ilarge-scale iroad iconstruction iactivities icurrently iunderway. iDespite ithese iefforts, ia 

iprominent ichallenge iconfronting ithe iregion iis ithe iscarcity iof isuitable imaterials ifor iroad ipavement 

iconstruction, iparticularly ifor isub-base iand ibase-course ilayers i[3]; [1]. iMany icontractors iare ioften 

icompelled ito iresort ito ithe iuse iof isubstandard ior imarginal imaterials, ia ipractice ithat ihas icontributed ito 

ithe ipervasive ifailure iof iroad iinfrastructure ithroughout ithe iNiger iDelta. iIndeed, ithe iregion iis ireported 

ito ihave ione iof ithe ihighest iincidences iof iroad ifailure iin iNigeria [1]. 

This ichronic iproblem iis iexacerbated iby ithe idistinctive imeteo-hydro-dynamic icharacteristics iof 

ithe iNiger iDelta. iThe iarea iexperiences iextremely ihigh iannual irainfall, itypically iexceeding i3,000 imm 

iand ilasting iapproximately inine imonths ieach iyear. iThe iprevalent itopsoil iis ipredominantly iclay, 

icharacterized iby ilow ipermeability iand ihigh-water iretention. iSuch isoils iare ihighly iplastic, iexhibiting 

isignificant iswelling iand ishrinkage iin iresponse ito iseasonal ivariations iin imoisture icontent. 

These iadverse ienvironmental iand isoil iconditions ipose isignificant iengineering ichallenges ifor iroad 

iconstruction. iThe ilack iof ireadily iavailable iand isuitable iconstruction imaterials icombined iwith ithe 

iproblematic inature iof ilocal isoils inecessitates ithorough igeotechnical iinvestigation iof ialternative iresources. 

In ithis icontext, ithe ipresent istudy iundertakes ia idetailed igeotechnical ievaluation iof ilateritic isoil 

isourced ifrom iOyigbo. iThe iprimary iobjective iis ito iassess iits isuitability ifor iuse ias isub-grade iand isub-

base imaterials iin iroad ipavement iconstruction iacross ithe iNiger iDelta. iBy iestablishing ithe iengineering 

iproperties iand iperformance icharacteristics iof iOyigbo ilateritic isoils, ithis iresearch iaims ito iprovide ia 

iscientific ibasis ifor imore idurable, icost-effective, iand isustainable iroad iinfrastructure iin ithe iregion. iFigure 

i1 iillustrates ithe istructural idifferences ibetween iflexible iand irigid ipavement. 

 

 
Figure 1: (a) Flexible pavement and (b) rigid pavement. Source: Encyclopedia Britannica Inc. (1999) 

 

III. Local Geology Of The Area 
The istudy iarea iis igeologically iunderlain iby iextensive ideposits iof ithe iCoastal iPlain iSands, 

iwhich ithemselves iare ioverlain iby isoft ito ifirm isilty iand isandy iclays ithat iexhibit ilateritic icharacteristics 

iand ibelong ito ithe iPleistocene iepoch. iThis iregion ifalls iwithin ithe igeologically icomplex iNiger iDelta, 

iwhose isubsurface ifeatures ihave ibeen iextensively istudied iand idescribed i[16]; [12]. 

Stratigraphically, ithe iNiger iDelta iis icomposed iof ithree iprincipal ilithostratigraphic iunits: ithe 

iAkata, iAgbada, iand iBenin iFormations. iAs ishown iin iFigure i2, ithe iGoogle imap ilocates ithe istudy iarea 

iwithin iOyigbo, iNiger iDelta. iFigure i3 iprovides ia idetailed imap iof ithe istudy ilocation. 
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• Benin Formation: iThe iBenin iFormation iis ithe iuppermost iand imost iextensive iunit, iwith ithicknesses 

ireaching iup ito i1,400m iin iparts iof iSouthern iNigeria i[14]. iIt iis ipredominantly icomprised iof 

iunconsolidated ito ipoorly icemented isands, iwhich iare icoarse-grained iand ivary ifrom isub-angular ito 

iwell-rounded, iwith ioccasional iclay iand ishale iintercalations. iThese isands iare ibelieved ito ihave ibeen 

ideposited iprimarily iin icontinental ifluvial ito ideltaic ienvironments i[14]. iOverlying ithis iformation iare 

idistinct igeomorphological ifeatures isuch ias ideltaic iplain isands, iabandoned ibeach iridges, imangrove iand 

ifreshwater iswamps, iand imeander ibelts, iall idating ifrom ithe iOligocene ito iHolocene iperiods i[8]. 

• Agbada Formation: iThe iAgbada iFormation ilies ibeneath ithe iBenin iFormation iand iconsists iof 

ialternating ilayers iof isands, isilts, iand ishales. iThese isediments iwere ideposited iin ia itransitional, iparalic 

i(brackish iwater) ienvironment iand icollectively iform ithe idelta ifront imegafacies. iThe iAgbada iFormation 

ihas ian iaverage ithickness iof iabout i3,500m iand iis idated ito ithe iEocene–Oligocene iepochs. iIt iis 

iespecially isignificant ias ithe iprincipal ihydrocarbon ireservoir irock iin ithe iNiger iDelta [15]. 

• Akata Formation: The ideepest iof ithe ithree, ithe iAkata iFormation iprimarily icomprises iuniform, idark, 

isilty ishale iwith ioccasional ilenses iof isandstone, iparticularly iat iits icontact iwith ithe ioverlying iAgbada 

iFormation. iThis iformation iserves ias ithe imain ihydrocarbon isource irock ifor ithe iNiger iDelta. iThe 

iAkata iFormation iranges iin iage ifrom ithe iEocene ito ithe iRecent iperiod iand ireaches ithicknesses iof 

iapproximately i1,100m i[15]. 

 

 
Figure 2.0: Google Location Map of Study  Figure 3.0: Study Location Map 

 

IV. Material And Methods 
The istudy iinvolved icollection iof isoil isamples ifrom ifive idifferent igeoreferenced ipoints iwithin 

ithe istudy iarea iusing iborrow ipits iand ihand-auger. iAt ievery ipoint ithe icoordinates iand iground ielevations 

iwere itaken iusing iGlobal iPositioning iSystem i(GPS). iCollected isamples iwere isealed iin ipolythene ibags 

iand itaken ito ithe ilaboratory ito iavoid iloss iof imoisture. iThe imoisture icontent i(Wn) iof ithe isoil iwas 

idetermined iimmediately iin ithe ilaboratory. i 

In ithe ilaboratory, ithe isamples iwere iair idried ifor iabout i9 idays, igrinded ito iremove ilumps ibefore 

ianalysis. iSoil iparameters idetermined iincludes iparticle isize ianalysis, imoisture icontent, iAtterberg ilimits 

iCompaction itests iand iCalifornia iBearing iRatio i(CBR). iAll itests iwere idone iaccording ito iBritish 

iStandard iof iTest [6] iand i[5]. iThe igeoreferenced icoordinates iand ielevations iof ieach isoil isampling 

ilocation iare ipresented iin iTable i1 

 

Table 1: Geographical position of sampling points 
Location Northing Easting i Elevation i 

1 539938.87 295773.65 10.6 

2 539926.91 295776.70 8.2 

3 539738.78 295832.71 8.6 

4 539736.01 295847.91 9.6 

5 539734.21 295851.21 7.1 

 

iFor ithe igrain isize ianalysis, ithe isamples iwere ifirst isoaked iin icalgon isolution ito idisaggregate 

ithe isamples ibefore iwet isieving. iThe iliquid ilimit i(LL) iwas idetermined iusing ithe iCasagrande icup. iIt iis 

ithe ipercentage imoisture icontent ithat icloses ia idistance iof i0.5inches igrove iafter i25 iblows. iThe iplastic 

ilimit i(PL) iwas idetermined ias ithe imoisture icontent, iexpressed ias ia ipercentage iof ithe iweight iof ithe 
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ioven-dry isoil. iIt iis ithe imoisture icontent iat iwhich ithe isoil icrumbles iwhen irolled iinto ia ithin ithread iof 

i3mm idiameter. i 

Compaction itest iwas icarried iout ito idetermine ithe iOptimum iMoisture iContent i(OMC) iand 

iMaximum iDry iDensity i(MDD) iof ithe isoil. iTo icarry iout ithe icompaction itests, isoil isamples iwere 

icompacted iin ia iCBR imould. iThe icompaction iwas idone iin ithree ilayers iof i25mm ieach. iA irammer iof 

i4.5kg ifalling ifreely ia iheight iof i450m iwas iused ito iapply i25 iblows ito ithe isample. iThe iOMC iand 

iMDD iwere ialso iused ito iprepare isamples ifor iunsoaked iCalifornia iBearing iRatio i(CBR) iand isoaked 

iCBR itests iafter i96hours iof isoaking. iThe iload iwas irecorded ias ipenetration iachieved i2.5 iand i5.0mm. 

iThe iaverage iCBR ivalues iare icomputed iat ithe iends iof ithe ispecimen.. 

 

V. Results And Discussion 
The ifoundation imaterials idetermine ito ia ilarge iextent ithe iquality iperformance iof ipavement. iNot 

ievery isoil iis isuitable ifor isub igrade ior ifoundation imaterial iof ia ipavement. iFor ia isuitable isubgrade 

imaterial, icertain iengineering istandards ihave ito ibe imet ibe ia isoil iso ias ito isustain ithe istructure. iSuch 

iminimum istandards ifor imaterials ifor isubgrade, isub-base iand ibase icoarse ihave ibeen iset iby ithe 

igovernment ithrough ithe iauthority iof ithe iFederal iMinistry iof iWorks iand iHousing i[9]. iIt iis ia istandard 

ito iwhich iall ipavement iconstruction imaterials imust iconform iwith iin ithe iNigeria. i 

The iresults iof ithe ivarious ianalysis iwhich iare ipresented iin iTables i2 ito i8 iare itherefore icompared 

iwith ithe i[9]istandard iin iother ito idetermine itheir iconformity iwith ithe iFederal iMinistry iof iWorks i& 

iHousing iStandard i[9]. 

 

Moisture Content  

Water iis ian ienemy ito ithe isustainability iof ipavement istructure. iHigh imoisture icontent i(Wn) 

icreate iproblem ito ithe istability iof iroad ipavements ias ithe iwater icreates ibubbles iwhich ievaporates 

icreating ipot-holes ion ithe isurface i[12]; [3]. iAlso, ithe iingress iof iwater iinto ithe isubgrade ifoundation iof 

ipavement ilowers ithe ibearing ipotential iof ithe isubgrade, iincrease iin imoisture icontent ileads ito ia idecrease 

iin ithe ishear istrength iof ithe imaterial ibecause iof ithe idevelopment iof ipore ipressure i[11]; [4]. I 

The imoisture icontent iof ithe isoils irange ibetween i9.2 iand i13.0% i(Table i2). iThis iis iwithin ithe 

ispecification iof iFMWH [9]. iThe iFMWH [9] ispecified ian iaverage irange iof i5 i– i15% ifor imoisture 

icontent iof isoils ifor ipavement iconstruction. iThe isoil iis itherefore ilow iin iits imoisture iadsorption ior 

iretention icapability. i 

Presented iin iTable i3 iis ithe ispecified igravity i(SG) iof ithe isoils. iThe iTable iindicate ithat ithe iSG 

iof ithe isoils irange ifrom i2.63 ito i2.68. iAll ithe isoil isamples itherefore imet ithe ispecific igravity istandard 

iof ithe iFMWH [9] iwhich iput iSG i≥ i2.6. 

 

Table 2: Consistency itests iresults iof ithe isoil isamples 
Sample iLocation i Wn i(%) LL%(%) PL(%) PI i Plasticity 

1 13.0 38 19 19 Medium ilow 

2 11.1 36 19 17 Medium ilow 

3 12.2 42 23 19 Medium ilow 

4 9.2 35 20 15 Medium ilow 

5 11.8 40 21 19 Medium ilow 

FMWH (2000) (5 i– i15%) Maximum I LL i= i40%  ≤ i20% Medium ilow 

iWn i= iMoisture icontent, iLL i= iliquid ilimit, iPL i= iplastic ilimit, iPI i= iplasticity iindex 

 

Table i3: iSpecific igravity ivalues i 
Parameter i Loc i1 Loc i2 Loc i3 Loc i4 Loc i5 

Specified iGravity i(SG) 2.65 2.68 2.64 2.63 2.65 

 

Grainsize iAnalysis 

Table i4 ipresents ithe igrainsize ianalysis iof ithe isoil ifrom ithe ifive ilocations. iThe i ipercentage 

ipassing isieve ino i200 iis ibetween i24.3 iand i28.9%, imeaning ithe isoil ihas iless ithan i30%% iin iaverage iof 

ifive ifraction. iAlso, iwhile ithe isand ifraction ihas ihighest ipercentage iby icomposition i(69.3 ito i72.4%), ithe 

igravel icontent irange i13 ito i42% iusing ithe iASSHTO iclassification isystem, iall ithe isoil isamples ibelong 

ito ithe iA-2-6 igroup iwith iliquid ilimit i(LL) ibelow i40% iexcept ilocations i3 iwhich ibelongs ito iA-2-7 iwith 

iLL iabove i40% i. i 

The igradation icurve iof ithe isoil iis iindicative ithat ithey iare isorted iwith ilimited iamount iof ifive 

ifor ibinding iof ithe icoarse imaterials i(Figure i4) 
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Atterberg Limits 

 
Figure i4.0: iParticle iSize iDistribution iresults                                  Figure i5.0: iAtterberg iLimits itests 

 

Table i4: iGrainsize ianalysis iof isoil 
Sample 

iLocation 

i 

i% i 

Clay 

i% i 

Silt 

% 

Sand i 

% 

Gravel i 

% I Passing iSieve I 

No i200 

AASHTO 

1 14.3 13.2 69.3 4.2 27.5 A i- i2 i- i6 

2 13.3 11.0 72.4 3.3 24.3 A i- i2 i– i6 

3 14.3 14.5 69.9 1.3 28.8 A i- i2 i– i7 

4 13.4 12.5 71.3 2.8 25.9 A i- i2 i– i6 

5 13.3 12.1 71.8 2.8 25.4 A i- i2 i– i6 

 

Results iof ithe iAtterberg iLimits itests iare ipresented iin iTable i5.0 iThese iare ithe iliquid ilimits 

i(LL), iplastic ilimits i(PL) iand ithe iplasticity iindex i(PI). iThe ivalues iof ithe iLL irange ifrom i35 ito i42%, 

iPL ibetween i19 iand i23% iwhile iPI iis ibetween i15 iand i19. 

FMWH [9] ispecified imaximum iLL iof i40% iand iPI i≤ i20%. iTherefore, isample ifrom iall ithe 

ilocations iare iwithin ithe iliquid ilimit ispecification iof i≤ i40% iexcept ilocation i3 iwhich ivalue iis i> i40%. 

iIn iterms iof ithe iplasticity iindex, iall iwithin iFMWH i[9] ispecification. i 

Casagrande ichart iclassification iof ithe isoil isamples iis ipresented iin ifigure i5. iThis ishows ithe isoil 

ito ibe iclay iof ilow icompressibility i(CL) iwith iintermediate iplasticity ifollowing iWhitlow [17] iclassification 

iof isoil ibased ion iliquid ilimit, ithe isoils iare iall iof iintermediate iplasticity 

 

Table i5: iWhitlow i(1995) isoil iclassification ibased ion iLL 
Liquid iLimit i(%) Plasticity i 

< i35 Low i 

35 i– i50 i Intermediate i 

50 i– i70 i High i 

70 i– i90 i Very iHigh i 

 

Permeability iCharacteristics iof iSoils i 

The ipermeability icharacteristics iof isoils iare ivery iimportant ias iit icontributed ito ia ilot iof 

iengineering iproblems idue ito ithe ieffect iof iwater ion isoil ibehavior. iThe icoefficient iof ipermeability i(k) 

iof ithe isoil ivaries ifrom i2.31 ix i10-6 ito i2.65 ix i10-8 iwhich iis iindicative iof iimpermeable ito imoderate 

i(fan) ipermeability [16]. iHowever, idue ito ithe iintensity iand ilong iduration iof irainfall iin ithe iregion, 

iadequate idrainage iis iemphasized ito idrain iexcess iwater ithereby iavoiding iwater iseepage iinto ithe 

ifoundation istructure. iSeepage iof iwater iinto ipavement iweaken ithe ifoundation isoil ias ia iresult iof ipore 

ipressure ibuild iup ithereby ilowering ithe ibearing ipressure. iAlso, ithe iswelling iand ishrinkage iof ithe isoil 

idue ito iexpansion iand icontraction iof ipore iwater iwithin ithe isoil ioften iresult iinto icracks iand ipotholes 

ion ithe iroad isurface. iThis iis ione iof ithe imajor iroad ipavement iproblems iin ithe iregion i[3], [16], &[12]; 

[1]. 

 

Compaction iAnalysis i 

The idry idensity iof isubgrade imaterials irelative ito itheir imoisture icontent iare idetermined ito 

iascertain ithe ibehaviour iof ithe isubgrade isoil iunder idifferent imoisture icontent. iWater idisaggregate ithe 

icohesive ibond ibetween iparticles ithereby iweakening ithe istrength iof ithe iformation istructure. iThe ibest 

isoil ifor ipavement isubgrade iconstruction iis ione ithat iachieves ihigh imaximum idry idensity i(MDD) iat ia 

iminimum ioption imoisture icontent i(OMC) [10]; [2]. iThis imeans isoils iwith ilow iwater iretention iand 

iadsorption icapacities. i 
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The iresult iof ithe icompaction icharacteristics iof ithe isoil iis igiven iin iTable i6. iThe irelationship 

ibetween imoisture icontent iand icorresponding idry idensity ifor ithe ivarious isamples iis iillustrated iin iTable 

i7. iThe iOMC-MDD irelationship iof ithe isoils iis iindicative iof imoderate isoils iin itheir iapplicability ifor 

isubgrade, isub-base iconstruction. iIt iindicates ithat ithe iMDD ivalues irange ifrom i1845 ito i1928klm3 iat 

iOMC iof i15.3 ito i16..5%, imeaning ithe icompacted idensities iare ihigher iat ilow ioptimum iwater icontent. 

 

Table i6: iCompaction icharacteristics iof ithe isoils i 
Sample 

iLocation 

i 

Maximum Dry 

iDensityi(MDD)(kg/m3) 
Optimum iMoisture 

iContent i(OMC) i(%) 
Group iSymbol i Description i 

1 1816 16.0 SM i Silty isoil, isand iand ipoorly igraded 

2 1867 16.2 SM Silty isoil, isand iand ipoorly igraded i 

3 1928 16.5 SM Silty isoil, isand iand ipoorly igraded i 

4 1845 15.3 SM Silty isoil, isand iand ipoorly igraded i 

5 1864 16.4 SM Silty isoil, isand iand poorly igraded 

 

Table i7: iRelationship ibetween iMoisture iContent iand iDry iDensity 

 

 

 

 

 

 

 

 

 
 

OMC i= iOption iMoisture iContent; iMDD i= iMaximum iDry iDensity; iWn i= iMoisture iContent 

 

 
Figure i6: iGraph iof iDry iDensity iagainst iAverage iwater icontent 

 

California iBearing iRatio i(CBR) 

The iSubgrade iperformance iof ithe isoils iwas ialso ianalyzed ibased ion itheir iCalifornia ibearing 

iratio i(CBR) iCBR iis itest ito idetermine ithe iquality iof isubgrade iand isub-base imaterials. iIt iconsists iof 

itwo itypes i– isoaked iand iunsoaked. iThe isoaked itest iis ito icreate ia iwater ilogged icondition ithat isome 

ipavements isometimes iexperience. iUnsoaked iCBR iranged ifrom i31 ito i37% iwhile isoaked iCBR iwas 

ibetween i9.2 iand i13.8%. iThe iFMWH i[9] irecommended ifor isubgrade, isub-base iand ibase-coarse ifor iCBR 

iare i10% i(soaked) iminimum, i30% i(soaked) iminimum iand i80% i(unsoaked) irespectively. iThis iindicates 

ithat isoil icannot ibe iused ias isub-base imaterial ias inone iof ithe isamples imeet ithe iFMWH i[9] 

ispecification. iHowever, iit icould ibe iused ifor isubgrade ias iTable i8 iindicates. i 

According ito iRoad iNote i31 i(Table i9), iclassification iof isubgrade i(which igrouped isoils iinto isix 

igroups iS1 ito iS6) ibased ion itheir iCBR ivalues, iwith iS1 ihaving iCBR iof i2% iand iS6 iwith iCBR iof i30% 

iand iabove, ithe isoil iis isuitable ifor isubgrade iconstruction. iFigure i6.0(a) iand i(b) iare ithe irepresentative 

iCalifornia iBearing iRatio i(CBR) iCurves ifor ithe iStudy iArea. 

 

 

 

Location i1                           Location i2                                     Location 3 

Average iWn 

(%) 
Dry iDensity 

i(kg/m3) 
Average iWn 

(%) 
Dry iDensity 

i(kg/m3) 
Average iWn 

(%) 
Dry iDensity 

i(kg/m3) 

11 1628 11.3 1568 9.7 1678 

14.9 1756 14.3 1762 12.1 1763 

16.0 1876 16.2 1867 15.3 1845 

18.2 1753 17.3 1732 17.0 1752 

19.7 1650 18.5 1678 19.5 1650 

OMC i= i16.0%, iMDD i= i1876kg/m3                         OMC i= i16.2%, iMDD i= i1867kg/m3                OMC i= i15.3%, 

iMDD i= i1845kg/m3 



Evaluation Of Lateritic Soil At Oyigbo As Road Pavement Construction Resources 

DOI: 10.9790/0990-1402015865                                  www.iosrjournals.org                                            64 | Page 

iTable i8: iCalifornia iBearing iRatio i(CBR) ivalues iof ithe isoil 
Sample iLocation i CBR i(%) Soaked i CBR i(%) Unsoaked i For iSubgrade i For iSub-base 

1 13.1 37 Good i Poor i 

2 11.0 36 Good Poor 

3 9.2 31 Poor i Poor 

4 13.8 37 Good Poor 

5 12.7 39 Good Poor 

FMWH i(2000) I   

Subgrade i= i10% i(soaked) iminimum i 

Sub-base i= i30% i(soaked) iminimum i 

Base icoarse i= i80% i(unsoaked) 

 

Table i9: iRoad iNote i31 iClassification iof iSubgrades 
S AASHTO i Sub-grade i CBR iValues i 

1  Very ipoor i 2 

2 A i– i7 i– i5 i/ iA i– i7 i– i6 i/ iA i– i6 Poor i  

3 A i– i4 Fair i  

4 A i– i2 i– i6 i/ iA i– i2 i– i4 Good i  

5 A i– i2 i– i6 i/ iA i- i/ i- ia i/ iA i– i2 i– i4 Good i  

6 A i– i1 i– i6 i/ iA i– i1 i– ia i Excellent i ≥ i30 

 

 
Figure i6.0: iBearing iValues iat iLocation i1   Figure i7.0: iBearing iValues iat iLocation i4 

 

VI. Conclusion 
The isustainability iof ia iroad ipavement iis ivery imuch idependent ion ithe ifoundation isub-grade 

istructure. iMaterials ithat ihave ilow iwater iretention iand iabsorbability iare ibetter isuited ifor iroad ipavement 

iconstruction. iThe iabove istudy iwas icarried iout ito idetermine ithe isustainability iof ithe imaterial ifor iroad 

ipavement iconstruction. iThe iresults iindicate ithat ithe isoil ihas iWn i= i9.2 i-13.0%, iLL i= i35 i– i38% iWITH 

ipl i= i19 i– i23%. iAlso, iit ihas iOMC iin ithe irange i15.3 ito i16.5% iwith icorresponding iMDD iof i1845 i– 

i1928kg/m3. iThe iCBR ifor isoaked iis ibetween i9.2 iand i13.8% iwhich iunsoaked iis iin ithe irange iof i31 ito 

i37%. iFollowing ithe iFederal iMinistry iof iwork iand iHousing i(FMWH) [9] istandard ifor iroad ipavement 

iconstruction imaterials, ithe isoil iis isuitable ifor isubgrade iconstruction ibut ia ipoor isub-base imaterial. 
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