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Abstract:Utilizingdesertconcretetomakerecycleconcretecanreducetheconsumptionofnaturalresources, occupancyofcultivable

landandenvironmentalpollution.Inthisdissertation, durabilityofconcretewhichmadeofsimplycrushedrecycledaggregate(RA),

particleshapedRAandnormalaggregatearecomparedbyshrinkagetest, chloridepenetrationtest, carbonationtestandfree-thawtest.

TheresultsshowthatparticleshapedtechniquenotonlycanbeusedtomakehighqualityRAandimprovethedurabilityofrecycled

concrete, butalsoprovidebasicexperimentaldataondevelopingtheapplicationofrecycledconcrete.
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　　Abundantdesertconcretewillbeproducedwhen
theconstructionsaredismantled.Throughtheproce-
dureofcleanout, crushingbythejawcrusher, catego-
rizingbythesieve, simplefineandcoarserecycledag-
gregate(RA) areobtainedbythedesertconcrete.Af-
terparticleshaped (PS) thesimplecrushed(SC) RA
ischangedintoPSRAwhichpropertiesisimproved
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.

Applicationofrecycledconcrete, castwithpartialorall
recycledaggregate, issuitableforthecosmopolitical
sustainabledevelopmentpolicy.Meanwhile, durability

ofconcretestructuresareconcernedonhighlynow.
Therefore, performanceofRAconcreteunderthecli-
mateloadshouldbeinvestigatedbeforeputitintoprac-
tice.

1　Experiments
Inordertoinvestigatethedifferenceofdurability

betweenrecycledconcreteandnormalconcrete, SCRA
orPSRAisreplacedthenormalaggregate.Theexperi-
mentscenarioisshownindetailsinTab.1.

Tab.1　MixProportion kg/m3

No. Coarseaggregate Fineaggregate C W Slump SP

TT4 Normal Normal 170.4 100

R′R′4 PSRA 1120 PSRA 690 400 190.0 90 1%
RR4 SCRA SCRA 211.5 80

TT5 Normal Normal 172.7 100

R′R′5 PSRA 1070 PSRA 660 500 187.9 85 1%
RR5 SCRA SCRA 205.3 85

2　Resultsanddiscussion

2.1　Shrinkagetest
ResultsinFig.1 showthatshrinkageofrecycled

concreteishigherthanthatofnormalconcrete.The
dominantreasonisagreatdealofhardencementmor-
taradheredontheRA, makeiteasytoabsorbwater
andmorecapillarymeanshighershrinkage

[ 2-3]
.After

particleshaped, hardencementmortararedeletedfrom
RA thenparticleangularitychangetowell-propor-
tioned.Therefore, thelongtermshrinkageofR′R′4＆
R′R′5 islowerthanRR4＆RR5 respectively.

Fig.1　Resultsofshrinkagetest

2.2　Chloridediffusiontest
ResultsinTab.2aredrawnfromIBAC-Testi.e.

①收稿日期:2007-01-10

基金项目:国家十一五科技支撑资助项目 ( 2006BAJ02B0501)

作者简介:李秋义 ( 1963年生 ), 男, 教授, 博士生导师;E-mail:lqyxyn@163.com



中山大学学报 (自然科学版 ) 第 46卷　

acceleratedchlorideironelectro-migrationtest.DRCMof
SCRAconcreteismorethan3 timesofnormalcon-
crete, whileDRCMofPSRAconcreteisnearly2timesof
normalconcrete.Consequently, undertheCl-corro-
sioncircumstance, applicationofrecycledconcrete
shouldbediscreet.

Tab.2　ChloridediffusioncoefficientbyRCMmethod

MixNo. TT4 R′R′4 RR4 TT5 R′R′5 RR5

DRCM

×10-12m2 /s
7.179 14.354 24.536 6.201 13.515 21.089

2.3　Freeze-thawtest
Duringtheacceleratedfreeze-thawtest, therela-

tivedynamicmoduluselasticityofallspecimensdidn'
tdropto60% andweightlossratiodidn' texceed
5%.Sothetestwasendeduntil300 cycles.Datail-
lustrateinFig.2 indicatethatfreezeresistanceof
SCRAconcreteisfarfromnormalconcrete, however,
PSRAconcreteisnearlythenormalconcreteonfreeze-
thawresistance.Accordingly, itisagoodchoicetouse
PSRAconcreteincoldarea.

Fig.2　resultsoffreeze-thawtest

2.4　CarbonationTest
CarbonationdepthisillustratedinFig.3.Thede-

gressiveextentofanti– carbonationcapabilityof
SCRAconcreteislargerthanthatofPSRAconcrete

andnormalconcrete.Alongwiththecementamount
increasethecarbonationdepthdecreaseintherecycled
concrete.

Fig.3　relationofcarbonationdepth＆age

3　Conclusion

Propertiesofshrinkage, Cl-penetration, anti-frost

andcarbonationarenobetterthannormalconcrete.

However, anti-frostandcarbonationperformanceisim-

provedafterparticleshaped, i.e.correspondtonor-

malconcrete.Thedominantreasonisparticleshaped

makewaterrequirementofRA concretereduced.

Thesecharactersarepropitioustoextendtheapplica-

tionofrecycledconcrete.
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再生骨料混凝土耐久性试验研究

李秋义, 田　砾, 朱亚光, 杨向宁, 朱崇绩
(青岛理工大学 土木工程学院, 山东 青岛 266033)

摘　要:利用废弃混凝土制备再生骨料, 可以降低天然资源损耗 、 减少耕地占用和降低环境污染。通过收缩试验 、 氯离

子渗透试验 、 碳化试验 、 冻融试验等对比研究了简单破碎再生骨料 、 颗粒整形再生骨料 、 天然骨料混凝土的耐久性能。结

果表明, 颗粒整形可以制备高品质再生骨料, 从而显著提高再生混凝土的耐久性能。为拓宽再生混凝土的应用领域提供了

试验依据。
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