
ReinforcedCementConcreteSlab

AReinforcedConcreteSlabistheoneofthemostimportantcomponentinabuilding.Itisa

structuralelementofmodernbuildings.SlabsaresupportedonColumnsandBeams.

RCCSlabswhosethicknessrangesfrom 10to50centimetresaremostoftenusedforthe

constructionoffloorsandceilings.

Thinconcreteslabsarealsousedforexteriorpavingpurpose.

Inmanydomesticandindustrialbuildingsathickconcreteslab,supportedonfoundationsor

directlyonthesubsoil,isusedtoconstructthegroundfloorofabuilding.

Inhighrisesbuildingsandskyscrapers,thinner,pre-castconcreteslabsareslungbetweenthe

steelframestoform thefloorsandceilingsoneachlevel.

Whilemakingstructuraldrawingsofthereinforcedconcreteslab,theslabsareabbreviatedto

“r.c.slab”orsimply“r.c.”.

Designofvarioustypesofslabsandtheirreinforcement

Forasuspendedslab,thereareanumberofdesignstoimprovethestrength-to-weightratio.In

allcasesthetopsurfaceremainsflat,andtheundersideismodulated:

Corrugated,usuallywheretheconcreteispouredintoacorrugatedsteeltray.Thisimproves

strengthandpreventstheslabbendingunderitsownweight.Thecorrugationsrunacrossthe

shortdimension,from sidetoside.

Aribbedslab,givingconsiderableextrastrengthononedirection.

Awaffleslab,givingaddedstrengthinbothdirections.

Reinforcementdesign

Aonewayslabhasstructuralstrengthinshortestdirection.

Atwowayslabhasstructuralstrengthintwodirections.

TheseslabscouldbecantileveredorSimplySupportedSlabs.

Construction

Aconcreteslabcanbecastintwoways:Itcouldeitherbeprefabricatedorcastinsitu.



Prefabricatedconcreteslabsarecastinafactoryandthentransportedtothesitereadytobe

loweredintoplacebetweensteelorconcretebeams.

Theymaybepre-stressed(inthefactory),post-stressed(onsite),orunstressed.Careshouldbe

takentoseethatthesupportingstructureisbuilttothecorrectdimensionstoavoidtroublewith

thefittingofslabsoverthesupportingstructure.

Insituconcreteslabsarebuiltonthebuildingsiteusingformwork.Formworkisabox-likesetup

inwhichconcreteispouredfortheconstructionofslabs.

Forreinforcedconcreteslabs,reinforcingsteelbarsareplacedwithintheformworkandthen

theconcreteispoured.

Plastictippedmetal,orplasticbarchairsareusedtoholdthereinforcingsteelbarsawayfrom

thebottom andsidesoftheform-work,sothatwhentheconcretesetsitcompletelyenvelops

thereinforcement.

Formworkdifferswiththekindofslab.Foragroundslab,theform-workmayconsistonlyof

sidewallspushedintothegroundwhereasforasuspendedslab,theform-workisshapedlikea

tray,oftensupportedbyatemporaryscaffolduntiltheconcretesets.

Materialsusedfortheformwork

Theformworkiscommonlybuiltfrom woodenplanksandboards,plastic,orsteel.On

commercialbuildingsitestoday,plasticandsteelaremorecommonastheysavelabour.

Onlow-budgetsites,forinstancewhenlayingaconcretegardenpath,woodenplanksarevery

common.Aftertheconcretehassetthewoodmayberemoved,orlefttherepermanently.

Insomecasesformworkisnotnecessary–forinstance,agroundslabsurroundedbybrickor

blockfoundationwalls,wherethewallsactasthesidesofthetrayandhardcoreactsasthe

base.

Span–EffectiveDepthratios

Excessivedeflectionsofslabswillcausedamagetotheceiling,floorfinishesandother

architecturaldetails.Toavoidthis,limitsaresetonthespan-depthratios.

Theselimitsareexactlythesameasthoseforbeams.Asaslabisusuallyaslendermember

therestrictiononthespan-depthratiobecomesmoreimportantandthiscanoftencontrolthe

depthofslabrequiredintermsofthespan–effectivedepthratioisgivenby,

Minimum effectivedepth=span/(basicratioxmodificationfactor)

Themodificationfactorisbasedontheareaoftensionsteelintheshorterspanwhenaslabis



singlyreinforcedatmidspan,themodificationfactorsfortheareasoftensionsand

compressionsteelareasgiveninthefigure2and4ofthecode.

SolidSlabspanningintwodirections

Whenaslabissupportedonallfourofitssides,iteffectivelyspansinbothdirections,anditis

sometimesmoreeconomicaltodesigntheslabonthisbasis.Themomentofbendingineach

directionwilldependontheratioofthetwospansandtheconditionsofrestraintateach

support.

Iftheslabissquareandtherestraintissimilaralongthefoursides,thentheloadwillspan

equallyinbothdirections.Iftheslabisrectangular,thenmorethanone-halfoftheloadwillbe

carriedintheshorterdirectionandlesserloadwillbeimposedonthelongerdirection.

Ifonespanismuchlongerthantheother,alargeportionoftheloadwillbecarriedintheshorter

directionandtheslabmayaswellbedesignedasspanninginonlyonedirection.

Momentsineachdirectionofspanaregenerallycalculatedusingco-efficientswhichare

tabulatedinthecode.

Theslabisreinforcedwiththebarsinbothdirectionsparalleltothespanswiththesteelforthe

shorterspanplacedfarthestfrom thenaturalacistofivethegreatereffectivedepth.

Thespan-efectivedepthsarebasedontheshorterspanandthepercentageofthe

reinforcementinthatdirection


