
IJSART - Volume 5 Issue 11 –NOVEMBER 2019                                                                            ISSN [ONLINE]: 2395-1052 
 

Page | 203                                                                                                                                                                     www.ijsart.com 
 

Experimental Investigation on Torsional Behavior of 
Beam-Column Joint Wrapped With Aramid Fiber 

 
M.Loganathan1, Dr.M.Gunasekaran2 

2Associate Professor, Dept of Civil iEngineering 
1, 2 K.S.R. College of Engineering, Tiruchengode – 637 i215 

 
Abstract- Concrete iisia icomposite iconstruction imaterial iplays 

ia ivital irole iin  ithe iconstruction iof ithe ination’s 

iinfrastructure.iIn ithese idays, ithe irole iof iconcrete iin  iall itype iof 

ibuildings ilike isky iscrapers iand ilow-rise ibuildings iare 

ienormous.iThe ifailure iof ithe iStructures iare imainly idue ito  ithe 

ifailure iof ithe iconcrete iin  iBeam-Column iJoint.iSo  ithe iExtra 

icare ishould ibe igiven iwhile ifabricating ithe isteel iin  ithe ibeam-
column  ijoint iand ialso  iwhile icasting iof iconcrete iin ithe ibeam 

icolumn ijoint.iIn iRecent idays imore itechnical iresearches iare 

igoing ion  ito iavoid ithe ibeam-column ijoint ifailure.iThe imany 

irepairing imethods iare imainly ibased ion  ithe ifiber ias iextra 

iadmixture.iIn ithis iExperiment iwe iadd ithe iAramid iFibre iin  

iadditional iwith iBacillus isphaericus iBacteria ito icheck ithe 

iTorsional iBehaviour iof iBeam-Column iJoint.iBeams-column 

ijoint iexternally iwrapped iwith iAramid  ifiber iwas itest ito ifailure 

iusing ian  iarrangement iwhich itransfer iTorsional imoment ito ithe 

ijoint iof ithe iBeam-Column ithrough itwo iopposite icantilever 

imoment iarms.iAramid  iFibre iis ia  iclass iof isynthetic ifibres iand 

iheat iresistant.iThey iare ifibers iin iwhich ithe istrength iof ithe 

ichemical ibond ican ibe iexploited idue ito  ithe ireason ithe ichain 

imolecules iare ihighly ioriented  ialong  ithe ifiber iaxis.iBacteria  

iIntroduction imay ihelps iin iarresting  ithe icrack ion  iits iown iwith 

ihigh  ivolume ipercentage.iThe ibacteria iis ithe imaterial iin  iwhich 

ithe iresearches iare igoing ito ifind ithe iusefulness iobtained ifrom 

ithe ibacteria ifor iconcrete.iThe igrowth  iof ibacteria  ican  ibe idone 

iand ithe igrown ibacteria ican ibe iused iin  iconcrete ito icheck iits 

iusage iin iarresting ithe icracks iand idelaying ithe ifailure iof 

istructure. iThe iexperimental iwork iconsist iof icasting  iRC iBeam-
Column iJoint iin icontrolled iBeam-Column iJoint, iDesign ifor 

itorsion iBeam-Column iJoint, iand  ifully iwrapped iwith iAramid  

ifiber iBeam- iColumn iJoint ieach i3 ispecimen iand icuring ithis 

ispecimen  ifor i28 idays iand itesting ithis itest ispecimen iunder 

i“Universal itesting imachine”.. 
 

I. INTRODUCTION 
 
 Concrete iis ithe iconstruction imaterial iwhich iis 
iusediby iall ithe ipeoples iin ithe iworld imost iwidely.iIt 
ihave iseveral i ilimitations ilike ilimited iductility, iit iis 
iweak iin itension iand ilittle iresistance ito icracking.iCracks 
iand ifissures iare ia icommon iproblem iin ibuilding 
istructures, ipavements, ihistoric imonumentsiand iother 

istructural imembers iwhich iare isubjected ito istress iin 
idifferent iservice iconditions. 
 

Methods icurrently iused ifor icrack iremediation 
ioften iuse isynthetic ipolymers ithat ineed ito ibe iapplied 
irepeatedly, iwhich irequires icontinuous imonitoring iand 
irecurring iexpenses.iBecause iof itheseidisadvantages iof 
iconventional isurface itreatments, iattention ihas ibeen idrawn 
ito ialternative itechniques ifor ithe iimprovement iof ithe 
iconcrete idurability iand ialso ienvironmentally 
ifriendly.iMore iResearches iare igoing ion ifor iconcrete ito 
iovercome ithe iissues iand ideterioration. 

 
The ineed ifor ithe iimprovement iin iconstruction 

ipractices iare iin ineed, isince ithe ibuildings ibuilt iwith 
iconcreteias ithe itime ipasses ideterioration iand ineed ifor 
ithe irepair iwork ito ibe idone iis icompulsory.iBut ithe 
irepairing iof ithose itype iof ibuildings iare iUneconomic iand 
iTime iconsuming.iThe iIntroduction iof iFiber iReinforced 
ipolymers ihave ibeen iused imany itimes iin iauto imotives 
iand iaerospace iindustries.iThese idesigns iare idone iwith 
iold icode iof ipractice.iBut ithe iNew icode iof ipractice 
iclassify ithose itypes iof ibuilding ias iunsafe idue ito iits 
icost iconsuming iin-case iof irepair iworks ito ibe 
idone.iIntroduction iof ibacteria ican ihelp iin iarresting ithe 
icrack iin iconcrete.iIn irecent iit iis ifound ithat imicrobial 
imineral iprecipitation iin iconcrete iimproved ithe ioverall 
ibehavior iof iconcrete.iThe iprocess ican ianywhere iin ithe 
ithe imicrobial icell ior ieven isome idistance iaway ior iany 
ipart iof ithe iconcrete iwithin ithe iconcrete.iOften ibacterial 
iactivities imake ia ichange iin ithe ichemistry ithat ileads ito 
imineral iprecipitation iand iover isaturation.iTheirepeated 
iinvestigations imade ito iinvention iof inew imethod icalled 
iBacterial iConcrete iWhere ibacteria iare iutilized iin 
iconcrete. 
 

II. PROPERTIES iOF Imaterials 
 

2.1 iProperties iof iCement 
 
Properties iof icement iare ilike 
 
1.iSpecific iGravity 
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2.iFineness 
3.iConsistency 
4.iInitial isetting itime 
 
2.2 iProperties iof iCoarse iAggregate 
 
Properties iof iCoarse iaggregate iare ilike 
 
1.iSpecific iGravity 
2.iBulk iDensity 
3.iWater iAbsorption 
4.iFineness imodulus 
 
2.3 iProperties iof iFine iAggregate 
 
Properties iof iFine iaggregate iare ilike 
 
1.iSpecific iGravity 
2.iBulk iDensity 
3.iWater iAbsorption 
4.iFineness imodulus 
 

III. MIX iDESIGN 
 

Mix idesign ican ibe idefinedias ithe iprocess iof 
iselecting isuitable iingredients iof iconcrete iand idetermining 
itheir irelative iproportions iwith ithe iobject iof iproducing 
iconcrete iof icertain iminimum istrength iand idurability ias 
ieconomically ias ipossible.iThe imain iobjective iis ito 
istipulate ithe iminimumistrength iand idurability.iIt ialso 
ireveals ithe irelation ibetween iaggregate iand ipaste.iThe 
iother iconditions ibeing iequal, ifor iworkable imixes ithe 
istrength of iconcrete ivaries ias ian iinverse ifunction iof ithe 
iwater/cement iratio.iSince ithe iquantity iof iwater idepend 
iupon ithe iamount iof ipaste, iit iis iimportant ithat ias ilittle 
ipaste ias ipossible ishould ibe iused iand ihence ithe 
iimportance iof igrading.iHere iwe iuse iM30 igrade iof 
iconcrete ifor ithis iproject. 
 

IV. INTRODUCTION iTO iFE iMODELING 
 
Engineering ianalysis iof imechanical isystems ihave 

ibeen iaddressediby ideriving idifferential iequations irelating 
ithe ivariables iof ithrough ibasic iphysical iprinciples isuch 
ias iequilibrium, iconservation iof ienergy, iconservation iof 
imass, ithe ilaws iof ithermodynamics, iMaxwell's iequations 
iand iNewton's ilaws iof imotion.iHowever, ionce iformulated, 
isolving ithe iresulting imathematical imodels iis ioften 
impossible, iespecially iwhen ithe iresulting imodels iare 
inonlinear ipartial idifferential iequations.iOnly ivery isimple 
iproblems iof iregular igeometry isuch ias ia irectangular iof ia 
icircle iwith ithe isimplest iboundary iconditions iwere 

itractable.iBut iFEM imade ithis ieasy ito isolve ithe iproblems 
iby igiving iapproximate isolution iby idiscretization iof ithe 
istructure. 

 
4.1 iFINITE iELEMENT iMETHOD 

 
The ibasic iconcept iof ifinite ielement imethod iis 

idiscrimination iofia istructure iinto ifinite inumber iof 
ielements, iconnected iat ifinite inumber iof ipoints icalled 
inodes.iThe imaterial iproperties iand ithe igoverning 
irelationships iare iconsidered iover ithese ielements iand 
iexpressed iin iterms iof inodal idisplacement iat inodes.iAn 
iassembly iprocess iduly iconsidering ithe iloading iand 
iconstraints iresults iin ia iset iof iequations igoverning ithe 
istructural iresponse, iwhich iare iestablished ithrough ithe 
iapplication iof iappropriate ivariation iprinciple.iSolutions iof 
ithese iequations igive ithe iresponse iof ithe 
istructure.iSelecting iproper ielements iand isubdividing ithe 
istructure iwith ilarge inumber iof ifinite ielements ior iby 
itaking ihigher iorder ielements ican iincrease ithe iaccuracy 
iof isolution iobtained iby ifinite ielement imethod.iIn imodern 
idesign ipractice, iwith ithe iadvent iof ilarge iand ifast 
imodern idigital icomputers iand iadvancement iin inumerical 
itechniques; isolutions ito ivarious istatic iand idynamic 
iproblems ihas ibecome ifast iand iefficient. 

 
4.2 Merits iof iFinite iElement iMethod 

 
 The isystematic igenerality iof ifinite ielement 

iprocedure imakes iitia ipowerful iand iversatile itool 
ifor ia iwide irange iof iproblems.iThus, iflexible, 
igeneral ipurpose icomputer iprograms ican ibe 
ideveloped iand ican ibe iappliedito ivarious iproblems 
iwith ilittle ior ino imodification. 

 FEM ican ibe ieasily iinterpreted iin iphysical 
iterms.iAs iwell iit ihas ia istrong imathematical ibase. 
iHence, ifinite ielement imethod ican ibe ieasily 
iapplied ito iany iproblem iwith ia iproper iknowledge 
iof ithe iphysical isystem iunder 
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Fig i1 i. iTorsional ibehavior iof iRC ibeams 

 

 
Fig i2.iInvestigation iof iRC iBeam 

 
V. CONCLUSION 

 
In ithis iPhase-I ireport, ithe idetails ilike iLiterature 

iReview ihas ibeen icollected.iSize iof ithe ispecimen ito ibe 
iused ifor iBeam-Column iJoint, iCube iSpecimen ihas ibeen 
iselected.iAnd iall ithe imaterial irequired ifor ithe iproject 
ihas ibeen icollected. 

 
The iresults ifound iare iused iin ifor 

ianalyzing.iAnsys iSoftware iis iused ito ianalyze ithe iresult 
ivalues.iThe iAnsys isoftware iresults iare iincorporated ialong 

iwith ithis iproject ifor ithe ifuture idoubts iand ifor iothers 
ireferences. 
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