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Abstract - Since ithe iancient itimes, imany iresearches iand iadvancements iwere icarried ito ienhance ithe iphysical 

iand imechanical iproperties iof iconcrete. iFiber ireinforced iconcrete iis ione iamong ithose iadvancements iwhich 

ioffers ia iconvenient, ipractical iand ieconomical imethod ifor iovercoming imicro icracks iand isimilar itype iof 

ideficiencies. iSince iconcrete iis iweak iin itension ihence isome imeasures imust ibe iadopted ito iovercome ithis 

ideficiency. iHuman ihair iis igenerally istrong iin itension; ihence iit ican ibe iused ias ia ifiber ireinforcement 

imaterial. iHuman ihair iFiber iis ian ialternative inon-degradable imatter iavailable iin iabundance iand iat icheap 

icost. iIt ialso ireduces ienvironmental iproblems. iAlso iaddition iof ihuman ihair ifibers ienhances ithe ibinding 

iproperties, imicro icracking icontrol, iImparts iductility iand ialso iincreases iswelling iresistance. iThe iexperimental 

ifindings iin iour istudies iwould iencourageifuture research in the direction ifor ilong iterm iperformance ito 

iextending ithis icost iof ieffective type iof ifibers ifor iuse iin istructural iapplications., ifine i& icoarse iaggregate iand 

iresults iwere icompared iwith ithose iof iplain icement iconcrete iof iM-20 igrade. 
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I. INTRODUCTION 
 
Fiber iReinforced iConcrete i(FRC) iis iconcrete 

icontaining ifibrous imaterial iwhich iincreases ias 

istructural iand iis igaining iimportance. iIt icontains ishort 

idiscrete ifibers ithat iare iuniformly idistributed iand 

irandomly ioriented. iThe iconcept iof iusing ifibers ias 

ireinforcement iis inot inew. iFibers ihave ibeen iused ias 

ireinforced isince iancient itimes. iHistorically, ihorsehair 

iwas iused iin imortar iand istraw iin imud ibricks. iIn ithe 

iearly i1900s, iasbestos ifibers iwere iused iin iconcrete, 

iand iin ithe i1950s ithe iconcept iof icomposite imaterials 

icame iinto ibeing iand ifiber ireinforced iconcrete iwas 

ione iof ithe itopics iof iinterest. iLater, ithe iuse iof 

iasbestos ifor iconcrete ireinforcement iwas idiscouraged 

idue ito ithe iassociated ihealth irisks. iNew imaterials ilike 

isteel, iglass, iand isynthetic ifibers ireplaced iasbestos ifor 

ireinforcement. 

A ifiber iis ia ismall ipiece iof ireinforcing imaterial 

ipossessing icertain icharacteristics iproperties. iAddition 

iof ifibers ito iconcrete iinfluences iits imechanical 

iproperties iwhich significantly depend on the type, length 

and percentage of fiber. Generally, concrete is weak in 

tension and has a brittle character. Hence fibers are added 

to increase its tensile strength and improve the 

characteristics of construction materials. Fibers are usually 

used in concrete for the following reasons:- 

1 ) To control cracking due to both plastic shrinkage and 

drying shrinkage. 

2) They also reduce the permeability of concrete and thus 

reduce bleeding of water. 

3) They produce greater impact, ductility, strength, abrasion 

and shatter resistance in concrete. 

4) The fineness of the fibers allows them to reinforce the 

mortar fraction of the concrete, delaying crack formation 

and propagation. 

II. METHODOLOGY 

In ithis istudy imixes, iwe iare iplanned ito imake iwith 

ifiber iwith ivarying iproportion iof i0.7%,1.2% iand 

i1.75%.Control imix iwas itaken iwith i0%fiber. 

A.Collection iof iRaw iMaterials:The imaterials iused iin 

ithis istudy iare: iOrdinary iPortland icement i(OPC): 

53grade iACC iCement iHuman ihair ifiber: iHuman ihair 

ifiber icollected ifrom ithe isaloon ishop iin itheiJaipur 

idistrict. 

These ifibers iare ichapped iinto i3.8cm ilengthiand 

iwashed ithese ifibers iin ithe iacetone ifor iwashing ior 

ipolishing ipurposes. 
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1) iWater: Collected ifrom ithe ilocal ifresh iwater isources 

2) iFine iAggregate: River sand ipassing ithrough  4.75mm 

isieve isize. 

3.Coarse aggregate: Coarse aggregate of 20mm sizes. 

A. Basic iTest iResults iof iMaterials 

For allitheimaterials usediin the project following basic 

tests were conducted according to the IS specifications 

B. iBasic iTest iResults ifor iCement 

ifineness iof icement=7.18%           

specific igravity iof icement=3.198  

Normal iconsistency iof icement=31.7 

Penetration idepth ifor iinitiail setting itime=5.2mm 

 iPenetration idepth ifor ifinal isetting itime=32.3mm 

C. iBasic iTest iResults ifor iFine iAggregate  

Sieve ianalysis ifor ifine iaggregate=zone-1 

Specific igravity iof ifine iaggregate=2.535 

Water iabsorption ifor ifine iaggregate=0.25 

D. Basic Test Results for Coarse iAggregate Sieve analysis 

for coarse aggregate table 2 of IS 383-1970 

Specific gravity ifor icoarse iaggregate=2.707 

Water iabsorption for coarse iaggregate=1.689 

Material Water Cement 
Fine 

iAggregates 

Coarse 

iAggregates 

     

In ikg/m3 186 294 724.889 1169.645 

Ratio 0.5 1 2.467 3.979 

III. EXPERIMENTAL WORK 

A. iMixes: Four mixes are plannediby cement content 

with humanihair in percentages iof 0,0.7,1.2,1.75 by 

weight of cement imaterial was incorporated iin all 

theimixes.Plain concreteiin which 0%ihuman ihair 

ifiber was taken asicontrol mix. iFor ieach imix 4Cubes 

of 150x150x150 mm size and 3 Cylinders of 150mm 

dia and 300mm length and 3 beams of 700mm 

ix150mm x150mm sizes were casted. 

Mix iProportions i(M20 iGrade, iAs iper iIS i10262-

2009) 

Mix proportions forihumanihair fiber reinforcediconcrete 

blended with concrete i(M20grade): iTaking control 

mixiproportionsias reference, mix proportions for other 

mixes wereicalculated. iHere,the mixiproportions for the 

mix in which iand 0.5% ifiber wasiincorporated areigiven 

below.6 

Mixproportions forihumanihair fiber reinforcediconcrete 

blended with concrete i(M20grade):iTaking control 

mixiproportionsas reference, mix proportions for other 

mixeswereicalculated.iHere,themixiproportins for the mix 

in which iand 0.5siincorporated areigiven below. 

 

Material Water Cement 

Fine 

iAggregates 

Coarse 

iAggregates 

     

In ikg/m3 186 294 724.888 1173.946 

Ratio 0.5 1 2.466 3.992 

 

Casting the specimens taking the controlimix design 

i(i.e.0% ifiber) asireference weights of imaterials 

areicalculated ias showniabove. In all the concrete imixes 

ihuman ihair ifiber was varied in theipercentages of i0.5%, 

1.0%, 1.5%, iby ithe iweight of cementimaterial content 

was iincorporated ifor ithe iw/b iratio i0.5.Total i16 iCubes 

i(150x150x150mm), 12Cylinders i(150mm dia and 300mm 

ilength) and 12beams i(700mmx150mmx150mm) 

for iall ithe i4mixes iincluding icontrol imix. 

Mix i1: i0% ifiber, Mix i2: 0.7% ifiber, Mix i3: 1.2% ifiber, 

Mix i4: i1.75% fiber 

B. iWorkability 

 

To idetermine iworkability iof ifresh iconcrete ithe 

ifollowing itests iwere iconducted. 

1) Slump cone test. 

2) Compaction factor test 

 

C. iTests 

To iknow the hardening iproperties oficoncrete ithe 

following itests are conductedionithe specimensifor 3,7 and 

28 days from time of mixing ithe iwater to the dry 

materials. 

 

1) Compressive strength test i(Cubes) 
 
2) Split tensile strength test i(Cylinders) 
 
3) Flexural strength test (beams) 

IV. RESULTS 

A. iWorkability 

Workability of human hair fiber reinforced concrete is 

decreased ithanithe control mix,due to theipresence of 

ihuman hair ifiber. The results ofiworkability are shown in 

ithe following iTable-1. 

 

S.No. Mix iNo. Slump ivalue i(cm) Compaction iFactor 

1 Mix i1 5.56 0.94 

2 Mix i2 6.32 0.95 

3 Mix i3 6.22 0.94 

4 Mix i4 4.56 0.99 

 

Table i1: Results ofiWorkability ofiMixes 

B. iCompressive iStrength 

The compressive strengthiof concrete iis determined by 

testing ithe cubes under compressiveitestingimachine. The 

iresults of compressiveistrength are shown in the Table-2. 
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Maximum compressive strength ioccurred at i(1.7%fiber) 

iand itiis nearer to the target strength. 

 

 
S.No. For Days   

Compressive strength in N/mm2 

Mix 1 Mix 2 Mix 3 Mix 4 

1 3 6.37 6.62 7.03 7.18 

2 7 12.44 12.65 13.13 13.48 

3 28 24.37 24.68 25.34 25.65 

 
Table i2: iResults iof iCompressive iStrength 

 

B.Split itensile istrength: 

 

 Split tensile strengthitest wasiconducted for ithe cylinders 

of 150mm dia and 300mm length.The obtained values iare 

tabulated iin Table-3.Compared to conventional concrete 

crack widthiis for ithis ifiber ireinforced concrete. 

Splittingiof specimens iinto itwo ipieces ican ibe icontrolled 

icompletely iwith ithis ifiber. 

 

S.No. For Days   

Compressive strength in N/mm2 

Mix 1 Mix 2 Mix 3 Mix 4 

1 3 1.35 1.63 1.73 1.82 

2 7 2.24 2.38 2.46 2.58 

3 28 3.16 3.26 3.41 3.52 

 

Table i3: iResults iof iSplit iTensile iStrength 

 

C.Flexural istrength: 

iFlexural strength test was conducted ifor ithe beams iof 

700mm ilength,150mm iwideiand 150mm idepth. The 

obtained values iareitabulated iin iTable-4. 

V. CONCLUSION 

Human ihair iwaste ican ibe ieffectively imanaged ito ibe 

iutilized iin ifiber ireinforced iconcrete iconstructions. 

According ito ithe itest iperformed iit iis iobserved ithat 

ithere iis iremarkable iincrement iin iproperties iof 

iconcrete iaccording ito ithe ipercentages iof ihairs iby 

iweight iof icement iin iconcrete. 

The ihuman ihair ifiber iconcrete ihas ithe ihigh 

icompressive istrength icompared ito ithe inormal 

iConcrete. 

Better isplit itensile istrength iwas iachieved iwith ithe 

iaddition iof ithe ihuman ihair iin iconcrete. iThe istrength 

ihas iincreased. iWhen icompared ito ithat iof ithe 

iconventional iconcrete ispecimen. It iis iwell iobserved 

ithat ithe imaximum iincrease iis inoticed iin ithe iaddition 

iof i1.7% ihair ifiber, iby iweight iof iconcrete, iin iall ithe 

imixes. 

Crack iformation iand ipropagation iare ivery imuch 

ireduced ishowing ithat iFRC ican ihave iits iapplications 

iin iseismic iresistant iconstructions. 

The iaddition iof ihuman ihairs ito ithe iconcrete inot ionly 

imodifies ivarious iproperties iof iconcrete ilike itensile 

istrength, icompressive istrength ibut ialso ienhances ithe 

ibinding iproperties, imicro icracking icontrol iand ialso 

iincreases ispalling iresistance. iThe icrack iwidth iis 

ireduced ito ia igreater iextent. 
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