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Abstract:Theperformanceofhighstrengthconcrete (HSC) modifiedbyrecycledrubberpowderwastestedandanalyzed.Effectsof

rubbercontentsandsizeondensity, slump, compressivestrength, splitting-tensilestrength, andflexuralstrengthofhighstrength

concretewereinvestigated.Testresultsshowedthattheincreaseofrubbercontentwouldreducethedensity, slumpandstrength.The

sizeoftherubberparticleshadlittleeffectoncompressivestrengthandflexuralstrength, whileithadmuchmoreeffectonsplitting-

tensilestrength.
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1　Introduction

ItwasreportedthattheannualwastetireinChina
hadalreadyexceeded100 million.Thisincreasingly
deteriorating“blackpollution” hadmadeourweaken-
vironmentworst.Thecommondisposalmethodofthe
solidwastewasnotsuitableforthiskindofwasterub-
ber.Itwouldofferusanewmethodofwastetiredis-
posalifwemadebuildingmaterialwithwastetire

[ 1-3]
.

Atpresent, theresearchonrubberpowdercon-
creteinChinawasstillinthestartstage.Furthermore,
theresearchworkwasmostlyfocusedonthenormal
concrete, andhadlittlereferencetothevariousper-
formanceofhighstrengthconcretemodifiedbyrubber
powder.Thedensity, slump, compressivestrength,
splitting-tensilestrength, andflexuralstrengthofhigh
strengthconcretemodifiedbyrubberpowderweretest-
edandanalyzedinthispaper.

2　Material

Inthisexperiment, thePⅡ, 52.5RPortlandce-
ment, slagandrubberpowderwereused.Thewaste
rubberhad1.02 g/cm

3
unitweightandthreesizes,

theywereNo.15, No.40andNo.60sieve.
Thefineaggregatewasreplacedbyrubberpow-

der.Theweightratioofrubberpowderusedinconcrete
was1%, 2% and3% respectively.Theserialnumber

ofthetestcubeswasRPC-m-n, andmrepresentedthe
sizeofrubberpowder, thatwasNo.15, No.40 and
No.60 sieve;nrepresentedthecontentsofrubberpow-
der, thatwas1%, 2% and3% respectively.

3　Testresultandanalysis

3.1　Density
Testresultsshowedthattheincreaseofrubber

contentwouldreducethedensityofhighstrengthcon-
cretemodifiedbyrubberpowder, andthesizeofthe
rubberparticleshadlittleeffectsonthedensity.The
densityofrubberpowderwasfarlessthanthatofthe

sandandstone, sothedensityoftheconcretewould
decrease.Inaddition, duetothecoarsenessandnon-
polarityoftherubberpowdersurface, thegascontent
wouldincrease, andconsequentlythedensityofthe
concretewoulddecline

[ 4]
.

3.2　Slump
Theresearchshowedthattheslumpofhigh

strengthconcretemodified byrubberpowderwas
230mmwiththeadditionof1% .Itwasbecausethe
surfacecoarsenessoftherubbergranuleenwrapping
somegaswhichformedairbubbleduringthemixing
process.Thisairbubbleactedasballbearinginthe
mixtureoftheconcrete, thusthefrictionamongtheag-
gregatewaslessenedandthelubrication wasin-
creased

[ 5]
.Theslumpbegantodeclinewiththein-
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creaseofrubberpowder.Itdecreasedto215, 200and
205mmwith3% additionofthesieveNo.15, No.40
andNo.60, respectively.
3.3　Cubiccompressivestrength

Thecompressivestrengthofthespecimende-
creasedconsiderablywiththeincreasingamountofrub-
berpowderattheendof28 day.Thecompressive
strengthofthecontrolconcretewas112.3 MPa.The
strengthofRPC-15 haddroppedgreatlyto86 MPa
whichhaddeclined23% withthe3% addition.The
trendofstrengthchangeofRPC-40 andRPC-60 was
thesameasthatofRPC-15.Itreducedto95.8 MPa
and86.7 MPawiththe3% additionrespectively.Test
resultsshowedthatthesizeoftherubberparticleshad
littleeffectsonthecompressivestrength.
3.4　Splitting-tensilestrength

Thesplitting-tensilestrengthofhighstrengthcon-
cretemodifiedwithrubberpowderdecreasedwiththe
increasingamountofrubberpowderattheendof
28day.Thesplitting-tensilestrengthofthecontrolcon-
cretewas5.4 MPa.ThestrengthofRPC-15 had
droppedmostgreatlyto4.3MPawiththe3% addition.
ThetrendofstrengthchangeofRPC-40 andRPC-60
wasthesameasthatofRPC-15.Itreducedto4.7MPa
and4.9 MPawiththe3% additionrespectively.The
sizeoftherubberparticleshadeffectsonthesplitting-
tensilestrength.Thelargersizeoftherubberparticle,
themoredeclineofthesplitting-tensilestrength.
3.5　Flexuralstrength

Thetestresultsshowedthattheflexuralstrengthof
thehighstrengthconcretemodifiedwithrubberpowder

decreasedwiththeincreasingamountofrubberpow-
der.Theflexuralstrengthofthecontrolconcretewas
9.2MPa, whileitdecreased22%, 14%and19%with
the3% additionofsieveNo.15, No.40 andNo.60
rubberpowder, respectively.

4　Conclusions

Thetestresultsindicatedthatthecompressive
strength, splitting-tensilestrengthandflexuralstrength
oftheHSCmodifiedwithrubberpowderdecreasedwith
theincreasingamountofrubberpowder.Thesizeofthe
rubberparticleshadlittleeffectsonthecompressive
andflexuralstrength, whileitdidhaveeffectsonthe
splitting-tensilestrength.
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摘　要:以废轮胎橡胶粉作为改性材料, 研究了橡胶粉含量和细度对高强混凝土密度 、 坍落度 、 抗压强度 、 劈裂抗拉强

度和抗折强度的影响 。研究表明:随着橡胶粉掺量的增加, 橡胶粉高强混凝土材料的密度 、 坍落度 、 强度会下降。橡胶粉

的粒径对高强混凝土的抗压强度 、 抗折强度影响不明显, 但劈裂抗拉强度就随着橡胶粉粒径的增大而下降。
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