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Abstract TUsing ordinary Portjand cement and Portjand b Jastfumace slag cement fhe test sPpecinens whose water cement rato is in
range fran () 45 ©( 60 have beenmade After having heen coroded by seawater in accelferated corroson experinent hased on mle
and cause of changes of strength and wejght Joss rate experinent data has heen povided or quantitative analysis of hroken state [t has

been showed that under fe c(nditiolg durahility of Portland blastfumace sjag cament i hetter than thatof ordmary Portland cament

when the corrosjve coefficient of concrete meamher s 8
stand arg
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1 Preface

Seawater has great nfluence on concrefe structures
for its causticity The confct area heween seawvater
and concrete is differm,t and therefore emde estate (s
also different The worst erosion happens i the P hce
where water |nes change perjodically for the concrete
n thatarea experience the diversifraton of danp,dfé’
freeze thav!l

2 Experin enta] program

Cormosye |Jquor
Durng e experinen’t manmade mxed [{quor
was used 10 sinujate e seawater of Tang;u harhor n
TianJin Inorder © execut the experinent efficien t]y
5 tinesmixed [fuor had been used 10 speed he era
sion
2.2 Materpg | propertes

Canent N(yp5 omxinary Portland and slag Port
Jang

F mne aggregate middle size sand The fineness
moaodu us wasy 7,
Coarse aggregate pea gravel( 5 ~10mm i dam

2.1

ety
2.3 The concretem K

According o the different type of ceament and he
water t0 canentitjous Iatig) cuphe $ecinen was made

(401 40 M 60 M) and fisted i @bley
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it is i confom ity with [in it vaJue ofp 3¢

stren8th loss n Am erican ASTM

seawater concref water cament mdi9 durabi]it}’ accelerated corrospn experinent

Artice ) 05296579 (2007) S1-0132-02

2 4 The expennenta[me thod

In He oceanijc concrete structure  same areas of
the strucure where experience the diversificatpn of
danp and d1y erodemost So the acceleration jim eige
ding cycle method had been used t0 mvesti€ate He
principle of emwsion The jnmerge dying cycle means
the fomed concrete was settled for o4 hours under
danp conditon and manained {orpg days In order 10
elininate the disPershility of the results specinens
were dried forjg h afer been inmersed ino te caustic
liquor and naura|waer respectivey forgy Aftermak
ng cycle thatway stated abov§ the snrengﬂ,q ﬁactur?
weigh bsingwere measure]

Tal 1 M ix of concrete
No canent/ kg water kg sand, k& grave], kg
€1 Cs 367 220 734 1101
@ Ce 369 203 739 1107
GG 372 186 744 1116
4 Cg 370 166 750 1125
Note 1 C1 ~ C4 ordinay Portland cemert

2 (5~ (Cg Portland blastfumace sjag canent
3 ExPerinenta] results and analys;s

The (Concrete specinen usmng ordmary Portland
and sla8 Porthnd whose water © cementjous mrato
wereg. 45 0,50 0.55 0.60 msbectivel had been
tested for the sake ofmakmng canparjon of erode sta
us?
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Accoding © the specificaton( GBj49—65), he
cuhe specirnm( 10MmM X 1Qmm 30mm) emp py ng
1:33 5 cenentsand rmtjos were mad§ after that he
strengh ofgm. specinens were canpared o get the an
tierode coefficient If the coefficient Jess than ( 8
mean ersion exi§t o the contraly if the coefficient is
bigger than( g mean no erosion PBase o the ASIM
provis‘pn§ erosion will happen when we g, losing ex
ceed 5% , length expand exceed 4%, and stren8th
loshg exceed 25 B

For the spec irnen( 40N 40T |60 the
losng suength of { and £ exceedpsy; and weigh los
ng i nomore Han 5% when antiemode coefficent is
less than( g The losing strength of £ {. and weBh
loshg are no less thanZS% when antierode coefficient
is bi&er hang g The test results indjcated thatwhen
the corrosive coefficient of concrete memhper was equaj
00, itwas in confom ity with linit value of25%
strengt, loss in American ASIM standard and wegh
loshg was nomore hans% .

The anti emode coefficient of concrete ascend with
the tines of cycle and Jater descend The results ofg(
tines cycle show hat concrete antperode ability rank
ng is(4> C3> C2> C] forordpary cament Cg
> C7> Cg> Cs forPortlangl and theirwater o ce
mentitious @0 orer isg, 45> 0, 50> 0. 55> 0. 60
The anti erode ahility of cement canpargon 8 C5> C
, Ce> C2 C7> C3 Cg> C4 When ey have
the same water t0 canentjtious atp Fran the ange] of
anty erode coeffe ien,t the behavpr of Portland blastfur
nace_slag cament are hetter than that of ordjnary Port
land cement Jn short the durab ility of Portind blast
furnace_slag cament concrete precedes that of ord nary
Portland cenent concrete

4 (Conclusions

(1) The test resu]ts ndicated that in the course of
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08 ASIM 25%
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the concrete corrosiogl firstly its jnterjor structure was
all 8radualy campacted by the cormosjon productiogl
and scondly its tighmess gradually decreased hecause
of the eneration and expansion of fe corrosion P roduc
ticx’q bstly it structure was destroyed

(2) Campared Portland blastfurnace slag cenent
w ith ordnatry Porthnd cement the 0osnosis {for resistihg
chloride and durability of Portihnd blastfumace slag ce
ment was stionger than that of ordmary Portland ce
ment under the sane water cament @t the ability
for resisting seawater cormosion was heter than fat of
ordnary Portland cement

(3) The test resu]ts indicated thatwhen the corra
sive coefficien t of concrete memher was equal] to() 8 it
was n conformity with it vajue ofps5); strength Joss
n Amerjcan ASIM stndar] and weigh losing was no
more thans%‘

(4) W hether ord inary Portland cement or Portland
b Bstfimace. sjag cement with he decrease of water
canent rati(’) the ahility for resisting corroson of con.
crete gradually mcreased W hen he concree was used
n the sa or nearby and canhmned with ice salt in he
cold wethe’r we had better select waer canent rato
which is not higher thang 45,
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