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Abstract:Thecharacteristicsofhighstrengthconcrete(HSC)modifiedwithrubberpowderwasinvestigatedbytestmethod.Therub-

berpowderwhichwasproducedfromrecycledwastetireshasthreetypesofgranularityof40meshes(420 μm), 60 meshes(250 μm)

and80meshes(178μm), respectively.Aseriesofmechanical, destructiveandnondestructivetestswereaccomplishedinordertoob-

taintheoptimumqualityandthebestgranularityofwasterubberpowderinthecomposition, takingintoaccountthecompressive

strengthofthematerialbeforeandafterfiretest.Theresearchresultsshowedthatarelativelylowadditionofrubberpowder(10.8kg/

m3)wouldnotreducesignificantlythecompressivestrengthatnormaltemperature, whilethelowdosageof40 meshesrubberpowder

reducedtheriskofexplosivespallingofHSCathightemperature, andtheresidualcompressivestrengthofHSCmodifiedwithrubber

powderwasslightlyimprovedafterfiretest.
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1　Introduction

Theresearchonrubberpowderconcretehadob-
tainedencouragingresults.Theresearchshowedthat
theconcretewithrubberpowderwasprovidedwith
someuniquemerits, suchaslightweight, elastic,
shockabsorption, soundinsulation, airandwaterper-
meability, andhadgoodductility

[ 1-6]
.

ThisinvestigationisbasedontheC80 high

strengthconcrete.Weaddedthreetypesofrubberpow-
derintotheconcrete, whichwas40 meshes, 60 me-

shesand80 meshes, andhadsuccessfullymadethe
rubberpowderconcrete(RPC).Wehadmadeanele-
mentaryresearchontheperformanceofrubber-modified
HSCbeforeandafterfiretest.

2　Experimentalprogram

2.1　Highstrengthconcrete
Thebasehighstrengthconcreteusedinthiswork

wasC80(mixtureshowsinTable1).
2.2　Finerubberpowder

Thefinerubberpowderusedintheexperiment
hadthreesizes, thatwas40 meshes(420 μm), 60

meshes(250μm)and80meshes(178μm).Density

Tab.1　C80 HSCmixture kg/m3

Cement Mine stone Sand WaterSuperplasticizer

310 235 1020 760 120 22

oftherubberpowderwas1.02 kg/m
3
.

2.3　Designofexperiment
Thegrossdosageofhighstrengthconcretere-

mainedstable, whilevaryingthreetypesoffinerubber
powderadditionof0, 5.4, 10.8, 16.2, and21.6
kg/m

3
.

2.4　Testspecimenspreparation
Theconcretewitheachmixturewascastintothe

100mm×100mm×100mmconcretemodelandcured
inacontrolledhumidityroomuntilthedayoftesting,
2.5　Heatingrule

HeatingcurvewasreferedtotheISO834 standard
heatingcurve, andwhenthetemperaturereachedthe
designedtemperatureof500℃, madeitinvariablefor1
hour.
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3　 Resultsanddiscussion

3.1　Compressivestrength
Thechangeruleofcompressivestrengthofthe

rubberpowderconcretewasalmostthesamewithdiffer-
entsizeanduniformdosage.Whenthedosagewasless
than10.8 kg/m

3
, thelossofthestrengthwasbelow

10%.Butthecompressivestrengthdeclinedrapidly
withtheincreaseofrubberpowder.
3.2　Theappearanceofthespecimensafterheat-

ing
Spallingfailureoccursinthecaseofplaincon-

creteafterheating.Theformerthreegroupsofspeci-
mensoftheRPC40 couldretaintheintegratedappear-
ance.AndeachgroupspecimensofRPC60andRPC80
hadspallingtodifferentextent.
3.3　Residualcompressivestrength

TheresidualcompressivestrengthofHSCwithout
rubberpowderafter500℃ hightemperaturetestde-
scendedlessthan5% whenthespecimendidn' t
spallingandretaintheintactappearance.Whereas,
thecompressionstrengthoftherubberpowdermodified
concreteroseabout4% ～ 15%.Butinthecaseofcon-
cretewhichwasspalling, thecompressivestrengthde-
creasedrapidlywiththemaximumlossmorethan25%
andevenlossthecapacitytosupportload.

4　Conclusions

Thedecreaseofcompressivestrengthofhigh

strengthcouldbecontrolledwithinthe10% whenthe
dosageofrubberwasnomorethan10.8kg/m

3
.When

thedosageofmesh40 waslessthan16.2 kg/m
3
, the

specimencouldretainitsintactappearanceafter500℃
hightemperaturetest.Thespecimenswhichhadno
spallingafterheatinghadgotan4% ～ 15%increasein
compressivestrength.Thebuildupmechanismshould
beinvestigatedfurther.
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橡胶粉改性高强混凝土高温前后性能研究
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摘　要:通过实验研究橡胶改性高强混凝土高温处理前后的性能。橡胶粉来源于废旧橡胶轮胎 , 有 40目 (420 μm)、 60

目 (250 μm)和 80目 (178μm)三个不同粒径的精细橡胶粉 , 研究废旧橡胶粉对高强混凝土材料的抗压强度的影响。并

对研配成功的试件进行了高温实验 , 利用外表面观察法 、 残余强度方法 , 对比研究了高强混凝土与橡胶粉改性高强混凝土

高温作用后的性能变化。研究表明 , 常温下高强混凝土抗压强度随着橡胶粉掺量的增加而下降 , 当橡胶粉外掺量小于 10.8

kg/m3时 , 其抗压强度损失低于 10%;高温时低用量的 40目橡胶粉能抑制高强混凝土的爆裂行为;高温作用后橡胶粉混凝

土的强度有一定的增长。
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