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IntrodllCtion

Recentlytherehasbeenaninterestinstudyingthe

useofsteelfiberreinforcedconcrete (SFRC)in

structuralcomponentssuchasbeams,slabsandcol･

umns,etc.Thisresultsthee喝meertOfacenew

problemslikepredictingthestrengthsandbehaviour

ofstructuralmemberscastoutoftheseconcretes.

Thustheneedfortheoreticalcalculationsofstrength,

suchasyieldandmaximumloadsofthesestructural

components,arisesifoneistousethem inactual

structures.

Manyexperimentalevidencesshow thatflexural

strength andtheductility ofstructuralmembers

increaseduetothepresenceofsteelfibers.Asan

example,themaximummomentsofsinglyreinforced

concretebeamswithsteelbarreinforcementof2%

gaveanincrementaroundlO%to15%,whenthesteel

fibercontentwas1.5% byvolume.Thereforeitis

necessarytoseekforamethodtocalculatethese

strengthsinawaydifferenttotheconventional

methodsadoptedinordinarybeamanalysisforrein･

forcedconcrete.

Complexityofthecalculationsisduetothenon

availabilityofsimplestress-strainrelationsintensile

zone.However,accuratesolutionstotheseproblems

aregettingfeasiblewiththeproperunderstandingsof

thematerialsandalsotheuseofspeedydigitalcom-

puters.Thereforetheobjectiveofthisreportisto

explainsomesimpleandaccuratemethodofcalculat･

ingtheyieldandmaximumloadsofSFRCbeamsand

slabswhichfailinpureflexure.

*°ept.ofBuildingandCivilEngineering,Instituteof

IndustrialScience,UniversityofTokyo.

1.Strengthanalysis

1.1 Beams

Theanalysisfollowsthecompatibilityandequili-

brium conditionswiththesimplifiedstress-strain

relationships.Concretetensilestressesareconsidered

forSFRCbeamsandneglectedforplainconcrete.

Thestress-strainmodelforSFRC inthetensile

regionisasdescribedbyK.KobayashietaHshownin

Fig.i).Thestress-strainrelationforthecompressive

zoneofconcreteisaccordingtotheformulaproposed

byS.Popovics.Fig.2illustratesthecompletestress

distributionacrossthedepthofaSFRCbeam at
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Fig.1 Stress-StraincurvesforSFRCintensileregion.
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Fig.2 StressvariationacrossthedepthofaSFRC

beamspecimenatvariousstagesofloadings.
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