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ABSTRACT

This article presents the recent trends in the field of civil engineering with an
emphasisontheapplicationsofnanomaterialsandtheirbeneficialeffectsatnano
scale.Theroleandutilizationofnanoparticlessuchasnanosilica,carbonnanotubes,
graphene,nanoclays,nanoCaCO3,nanoTiO2, etc., is sharply increasingwith the
passageoftimeforachievinghighperformancecomposites.Thesenanomaterialsnot
onlyenhancethemechanicalpropertiesoftheresultingcompositesbutalsoproduce
multifunctionalcharacteristics.Inthisreview,theauthorshavehighlightedthevarious
typesofnanomaterialsbeingusedinthefieldofcivilengineeringandtheperformance
improvementsachievedby theirutilization.Besides thepotentialbenefitsofNano
materials,theymayposesomehealthandenvironmentalconcerns.Abriefdiscussion
isalsoprovidedonthisissue.
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INTRodUCTIoN

“There is plenty of room at the bottom” are the famous words of Feynman that
markedthebeginningofanerawithspecialfocusonthenanotechnology(Feynman,
1959).Nanotechnologyisanauspiciousfieldofmaterialsciencethatdealswiththe
manipulationofmaterialshavingatleastonecharacteristicsdimensionintherange
of1-100nm(Shi,Magaye,Castranova,&Zhao,2013;Silvestre,Silvestre,&deBrito,
2016).Nanocompositesareproducedbyaddingnanoparticlesintothebulkmaterialsto
obtainimprovedphysical,mechanicalandmicrostructuralproperties.Nanotechnology
isnotanextensionoftheexistingscienceandtechnology,butitisacompletenew
world,wherelawsofquantumphysicsandtheroleofparticle’ssurfacesdictatethe
behaviorofthematerials.

Thenanoscaleparticlesmayproducematerialswithsuperlativecharacteristics,
suchascarbonnanotubes(CNTs),firstlydiscoveredbyIijimain1991(Iijima,1991)
mayexhibit tensilestrengthandyoung’smodulusin therangeof63GPaand0.95
TPa, respectively (Coleman, Khan, Blau, & Gun’ko, 2006). The idea of utilizing
veryfinematerialsisnotnew,asthenaturehasbeenmanipulatingthepotentialof
nanomaterials for billions of years. Similarly, the humankind has also been using
nanomaterialstoproducehighqualitypotteryandglasssinceancienttimeswithout
knowingthehiddenscienceandmechanismbehindthem.However,inthelastcentury,
thedevelopmentoflatesttechniquesandinstrumentshasenabledtheresearchersand
scientiststostudyandcontrolthematerialspropertiesatthenanoscale.Duetothe
hugepotentialofnanotechnology,nowaday,itisgainingimportanceinallfieldof
lifesuchasnanostructuralmodificationsofceramics,glass,steel,polymers,alloys
etc., development of coatings and thin films with multifunctional characteristics,
synthesisofhighperformancedevices,sensorsandintelligentstructuresetc.(Afify,
Ahmad,Khushnood,Jagdale,&Tulliani,2017;Khushnood,Ahmad,Ferro,etal.,2015;
Liangetal.,2009;Rizwan&Bier,2012;Ziegler,Formia,Tulliani,&Palmero,2016).

Constructionandbuildingindustrythatisthelargestindustryaroundtheglobe,
has great potential for the application of nanotechnology. The application of new
advancetechnologymayimprovethecharacteristicsofbuildingmaterialsandimpart
uniquefunctionalities.Thesecharacteristicsandfunctionalitiescansignificantlyfix
currentconstructionproblems,andmaychangetherequirementandorganizationof
constructionprocess.Thepotentialofnanotechnologytoimprovetheperformanceof
concreteandleadtothedevelopmentofnovel,sustainable,advancedcementbased
compositionwithuniquethermalandelectricalpropertiesispromisingandmanynew
opportunitiesareexpectedtoariseincomingyears(Linetal.,2016).Inthisresearch
paper,therecenttrendsincivilengineeringrelatedtotheapplicationofnanotechnology
withspecialfocusontheconstructionmaterialsispresented.Thebeneficialroleof
nanotechnologyisalsoelaboratedalongwithitslimitationsanddifficultiestospread
awarenessabouttheutilizationofnanoparticlesinthefieldofcivilengineering.
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