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Abstract:Theinfluenceofflyashlossonignitiononsomematerialspropertiesofflyashblendedcementpastewouldbediscussed.

LOIwaschangedcontinuouslyby8%, 15% and20%.TheresultswhencementversusHFAwas0.2 bymass, andLOIcontentwas

20%, theallcharacteristicsshowedthepoorestresultswhichstrength, maxdryshrinkageandexpansionstrainwere2MPa, 1052 and

708×10 -6 (mm/mm).
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1　Experimental

Itisalsoknownthatnotonlythestrengthofce-
mentbasedproducts, butitsdurability, isimportantto
increasetheservicelifeofthestructure.Researchon
thiskindofFAwithhighLOI( HFA) valuevarying
from10%to30% isahotissue

[ 1-4]
.

1.1　Materials
Flyash:TheFAwasproducedinlocalpower

plantandcorrespondstoASTMclassC.Cement:Com-
merciallyavailableordinaryPortlandcementequivalent
toASTMTypeI.
1.2　Mixdetails

KeepingtheratioFAtocementas100∶20 and
100∶30, sixkindsofmixeswerepreparedwitha0.35
water– totalsolidratio( w/s).CS, CMandCHare
theserialnumber, inwhichCmeansOrdinaryPortland
CementIandS, M, LmeansthreelevelsofLOIand
equalsto8%, 15%, 20%.
1.3　Testandanalysisdetails

Thestrengthtestwasdoneattheageof3, 7, 28

and90 daysinaccordancewiththeASTMC109.

2　Resultsanddiscussions

2.1　Compressivestrength
Theresultsofthecompressivestrengthofpastes

aregivenintable1.Withincreasingdosageofcement,
samples' 7d, and28dcompressivestrengthwereget-
tingincreaseundersameLOIofHFA.Thismightdue
totheavailablewatersolidratiowhichcontrolledhydra-

tionofcementpastesincreasedafterincreasedHFA

substitution.

Tab.1　Resultsofcompressivestrengthtest

Compressivestrengthwith100% RHat20℃ /MPa

8% 4.04 6.28 7.44 10.06

LOI 15% 4.02 5.33 6.32 7.88

20% 3.48 4.92 5.08 6.92

NCsamplecompressivestrengthwith100% RH

29.21 42.48 52.74

2.2　Dryingshrinkage
Theresultsofdryingshrinkageofthepastesbars

areshowninTable2.Itcouldbeconcludedthathe

higherwaterrequirement, themoredistinctthedry

shrinkageofthesamplesshowed.

Tab.2　Resultsofdryshrinkage

Samples
Dryshrinkagestrain/10-6

3d 7d 28d 90d

CS1 182 357 802 873

CM1 322 567 875 924

CH1 414 554 1000 1052

CS2 291 537 729 815

CM2 333 548 754 852

CH2 402 528 956 998

NC 325 578 845 912

①收稿日期:2007-02-22

作者简介:薛永杰 ( 1979年生 ), 男, 博士研究生;E-mail:xueyj whu@mail.yahoo.com.cn



中山大学学报 (自然科学版 ) 第 46卷　

2.3　Resistanceofsulfateattack
Theresultsoftheexpansiontestofthepastesbars

subjectedtoNa2SO4 solutionareshowninTable3.Itis
evidentthattheincorporationofallflyashesexceptthe
CS1, CS2 reducedtheexpansionofthepastesbars
comparedtoNCsample.

Tab.3　Resultsoftheexpansion

Samples
Expansionstrain/ 10 -6

7d 14d 28d 90d

CS1 66 84 120 212

CM1 78 155 216 438

CH1 92 147 378 612

CS2 54 78 125 192

CM2 81 112 208 402

CH2 85 135 362 588

NC 102 134 168 287

2.4　HydrationdegreeofHFA
Fromfig.1 itisobviousthatwithincreasingcu-

ringtime, thehydrationdegreeofHFAincreasedat
differentrate.Inearlyperiodhydrationdegreeshowed
nearlynochangeswhilesharplyincreasedat28 and60

days.Itshowedthatatfirst7 dayscuring, thehydra-
tiondegreeincreasedslowlywhilerapidlyincreasedaf-
ter28 dayscuring.

Fig.1　Hydrationdegreeofpastes

3　Conclusions

WithincreasingLOIcontent, itleadedtolower
compressivestrength, higherdryshrinkageandexpan-
sion, andslowdownthehydrationprocess.Whence-
mentversusHFAwas0.2 bymass, andLOIcontent
was20%, theallcharacteristicsshowedthepoorestre-
sultswhichstrength, maxdryshrinkageandexpansion
strainwere2 MPa, 1 052 and708 ×10

-6
( mm/mm).

ByincreasingcementdosageordecreasingLOIcontent
wouldleadtothebetterresults.Greyincidenceanaly-
sisshowedLOIcontentwasmuchmoreinfluentialto
expansionofsampleswhichwereattackedbysodium
sulfate;however, cementdosagewasmuchmoreinflu-
entialtostrength, dryshrinkage, andhydrationdegree
atsametime.Itwouldbeconcludedthatabout10%
LOIcontentofFAwassuitableandthosewhichwas
muchmorethan10% LOIcontentwouldberejectedto
beusedinanyconstructionduetoitspoorstrengthand
durability.
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高烧失量粉煤灰对水泥浆体的力学和耐久性能的影响研究
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摘　要:探讨了粉煤灰的烧失量对水泥复合粉煤灰浆体的力学和耐久性能的影响。当水泥粉煤灰质量比为 0.2且所选用

的粉煤灰烧失量为 20%时 , 各项性能表现出最差的结果, 分别是为 7d抗压强度仅为 2 MPa, 28d强度也仅为 3.92 MPa;最

大干缩和膨胀应变为 1 052×10-6和 708×10-6;各龄期内粉煤灰的水化程度也相当低。
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