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Abstract:UsingordinaryPortlandcementandPortlandblastfurnace-slagcement, thetestspecimenswhosewatercementratioisin

rangefrom0.45 to0.60 havebeenmade.Afterhavingbeencorrodedbyseawaterinacceleratedcorrosionexperiment, basedonrule

andcauseofchangesofstrengthandweightlossrate, experimentdatahasbeenprovidedforquantitativeanalysisofbrokenstate.Ithas

beenshowedthatunderthecondition, durabilityofPortlandblastfurnace-slagcementisbetterthanthatofordinaryPortlandcement;

whenthecorrosivecoefficientofconcretememberis0.8, itisinconformitywithlimitvalueof25% strengthlossinAmericanASTM

standard.
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1　Preface

Seawaterhasgreatinfluenceonconcretestructures
foritscausticity.Thecontactareabetweenseawater
andconcreteisdifferent, andthereforeerodeestateis
alsodifferent.Theworsterosionhappensintheplace
wherewaterlineschangeperiodicallyfortheconcrete
inthatareaexperiencethediversificationofdamp-dry,
freeze-thaw
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2　Experimentalprogram

2.1　Corrosiveliquor
Duringtheexperiment, man-mademixedliquor

wasusedtosimulatetheseawaterofTangGuharborin
TianJin.Inordertoexecutetheexperimentefficiently,
5 timesmixedliquorhadbeenusedtospeedtheero-
sion.
2.2　Materialproperties

Cement:NO425 ordinaryPortlandandslagPort-
land.

Fineaggregate:middle-sizesand.Thefineness
moduluswas2.70.

Coarseaggregate:peagravel( 5 ～ 10mmindiam-
eter) .
2.3　Theconcretemix

Accordingtothedifferenttypeofcementandthe
watertocementitiousratio, cubespecimenwasmade
( 40mm×40mm×160mm) andlistedintable1 .

2.4　Theexperimentalmethod
Intheoceanic-concretestructure, someareasof

thestructurewhereexperiencethediversificationof
dampanddryerodemost.Sotheaccelerationimmerge-
dryingcyclemethodhadbeenusedtoinvestigatethe
principleoferosion.Theimmerge-dryingcyclemeans
theformedconcretewassettledfor24 hoursunder
dampconditionandmaintainedfor28 days.Inorderto
eliminatethedispersibilityoftheresults, specimens
weredriedfor16hafterbeenimmersedintothecaustic
liquorandnaturalwaterrespectivelyfor8h.Aftermak-
ingcyclethatwaystatedabove, thestrength, fracture,
weighlosingweremeasured.

Tab.1　Mixofconcrete

No. cement/kg water/kg sand/kg gravel/kg

C1C5 367 220 734 1101

C2C6 369 203 739 1107

C3C7 372 186 744 1116

C4C8 370 166 750 1125

Note:1.C1～ C4ordinaryPortlandcement;

2.C5～ C8Portlandblastfurnace-slagcement.

3　Experimentalresultsandanalysis

TheConcretespecimenusingordinaryPortland
andslagPortlandwhosewatertocementitiousratio
were0.45, 0.50, 0.55, 0.60 respectivelyhadbeen
testedforthesakeofmakingcomparisonoferodesta-
tus
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Accordingtothespecification(GB749-65) , the
cubespecimen( 10mm×10mm×30mm) employing
1∶3.5 cement-sandratiosweremade, afterthatthe
strengthof6m-specimenswerecomparedtogetthean-
ti-erodecoefficient.Ifthecoefficientlessthan0.8
meanerosionexist, onthecontrary, ifthecoefficientis
biggerthan0.8 meannoerosion.BaseontheASTM
provisions, erosionwillhappenwhenweighlosingex-
ceed5%, lengthexpandexceed0.4%, andstrength
losingexceed25%

[ 3]
.

Forthespecimen( 40mm×40mm×160mm) , the
losingstrengthoffcandfzcexceed25% andweighlos-
ingisnomorethan5% whenanti-erodecoefficientis
lessthan0.8.Thelosingstrengthoffc, fzcandweigh
losingarenolessthan25% whenanti-erodecoefficient
isbiggerthan0.8.Thetestresultsindicatedthatwhen
thecorrosivecoefficientofconcretememberwasequal
to0.8, itwasinconformitywithlimitvalueof25%
strengthlossinAmericanASTMstandardandweigh
losingwasnomorethan5%.

Theanti-erodecoefficientofconcreteascendwith
thetimesofcycleandlaterdescend.Theresultsof60
timescycleshowthatconcreteanti-erodeabilityrank-
ingisC4>C3>C2>C1forordinarycement, C8

>C7>C6>C5forPortland, andtheirwatertoce-
mentitiousratioorderis0.45 >0.50 >0.55>0.60.
Theanti-erodeabilityofcementcomparisonisC5>C
1, C6>C2, C7>C3, C8>C4 whentheyhave
thesamewatertocementitiousratio.Fromtheangelof
anti-erodecoefficient, thebehaviorofPortlandblastfur-
nace-slagcementarebetterthanthatofordinaryPort-
landcement.Inshort, thedurabilityofPortlandblast-
furnace-slagcementconcreteprecedesthatofordinary
Portlandcementconcrete.

4　Conclusions

( 1) Thetestresultsindicatedthatinthecourseof

theconcretecorrosion, firstlyitsinteriorstructurewas
allgraduallycompactedbythecorrosionproduction,
andsecondlyitstightnessgraduallydecreasedbecause
ofthegenerationandexpansionofthecorrosionproduc-
tion, lastlyitsstructurewasdestroyed.

( 2) ComparedPortlandblastfurnace-slagcement
withordinaryPortlandcement, theosmosisforresisting
chlorideanddurabilityofPortlandblastfurnace-slagce-
mentwasstrongerthanthatofordinaryPortlandce-
ment;underthesamewatercementratio, theability
forresistingseawatercorrosionwasbetterthanthatof
ordinaryPortlandcement.

( 3) Thetestresultsindicatedthatwhenthecorro-
sivecoefficientofconcretememberwasequalto0.8, it
wasinconformitywithlimitvalueof25% strengthloss
inAmericanASTMstandardandweighlosingwasno
morethan5%.

( 4) WhetherordinaryPortlandcementorPortland
blastfurnace-slagcement, withthedecreaseofwater
cementratio, theabilityforresistingcorrosionofcon-
cretegraduallyincreased.Whentheconcretewasused
intheseaornearby, andcombinedwithicesaltinthe
coldweather, wehadbetterselectwatercementratio
whichisnothigherthan0.45.
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海水侵蚀环境下混凝土耐久性的研究

张玉敏, 徐新生
(济南大学 土木建筑学院, 山东 济南 250022)

摘　要:采用普通硅酸盐水泥和矿渣硅酸盐水泥, 分别配制了水灰比在 0.45 ～ 0.60范围内的混凝土试件, 采用加速腐蚀

试验研究了在海水侵蚀后, 其强度 、 重量损失随时间变化的规律及原因, 并为试件损伤状态定量化解析提供了试验数据。

结果表明, 在相同的试验条件下, 矿渣硅酸盐水泥混凝土耐久性优于普通硅酸盐水泥混凝土;混凝土试件的抗蚀系数为

0.8时与美国 ASTM标准规定的强度损失 25%的界限值吻合较好。
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