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This research aimed to study the effects of environmental temperature and relative
humidity on critical chloride content and depassivation time of steel in concrete.
Fnvironmental temperatures of 30°C and 50°C and relative humidity values of
30% and 90% were studied. Fly ash was used as partial replacement of the binder
at ratios of 0.20 and 0.40. Silica fume was used to replace the binder at a ratio of
0.075. The water-to-binder ratio of 0.50 was maintained in all concrete mixes.
Based on the experimental results at a constant relative humidity of 90%, concrete
exposed to 30°C had longer depassivation time than concrete exposed to 50°C;
the former possessed a lower critical chloride content. On the other hand, at a
constant temperature of 50°C, concrete exposed to 30% relative humidity exhi-
bited longer depassivation time than concrete exposed to 90% relative humidity;
the former again possessed a lower critical chloride content. When considering
the corrosion resistance index (CRI), it was found that concrete exposed to a low-
temperature environment had higher CRI than concrete exposed to a high-tempe-
rature environment. Concrete exposed to a lower relative humidity environment
also had higher CRI than concrete exposed to a higher relative humidity. Concrete
containing fly ash at 40% replacement had the highest CRI, while concrete con-
taining silica fume had higher CRI than the control concrete.
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fumpunInNasLiassunu TanUszaufenay 20 Gl
sepyaFuinaiuveavaniat 38 Yu uazneunindau
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5UT 8 uanmanszmuresmsTHRaT e sz AN B
\Anaduveandnaiulunounds 9ngunud1 yneuly
annrdannden AeunIaNaNdATNTIszozaEIAR
afweuninisdushiuviedunteounindru Smauil
fnulunuddedu (9] fe (lomnasunianasdanyy
fianuanunsanniiuaaslse (Chloride binding capacity)
fntaounnd [10-11] nanie mstiRaRsjuumui
vidwresaguszawiliviunwesegiuieenles
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dofinsansanszuresgamgiidestezaiizuiin
afuveamAniaBusssuil 10 wui meldieulunisaiuny
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3.2 Usuaunaalsaingnuasnaunsn

Usnuraslsningauasrauninfie Usuamaslsa
yesnounInfidwmisiuvaniaTuivihlindniaduSy
adeanusununsiieadunieBuduaduiues
UM 12 uanskansznuvesiosarnsunuiiiagUszany
mainassreUIinunasliningauasreunia lneaaunsn
wadnaesferay 20 waw 40 lasthwilnTanUszany
meldannzdunadenmunuanmgiiil 500C wazaIw
Juduitnsd 90% ngunud1 AeunIndifinslfidnaes
uwnuiivisdruTanUsranuiiviinunaslsdingamni
AoUNIIETY WarUininaelsdingndanaudeliuTinm
eosunuiiinniu Semaruiinulueuitedug (16 - 21)
TngneunianasinasunuiifagUszaudosas 40 1
Usinaaselsingniesas 0.70 TnshwuiinuesTanuszany
waztutTinuedian leifisufuasundanauinaoy
unuiuBudenay 20 Feliuiinanaslsiingniesat
227 TshuiinvesTanUsvany uazaouninduiiiuiunn
paolsdingndosay 5.20 TathwinvesTaguszany
\esnuirasyansnvufizeedlsariniilian
a3 CSH ity meunnilnssderinstosas Ui
raolsrfianansounsnduluisfumanisivoras uenanil
nsvhufsenveslaantinvandiaesvinly Ca(OH), anas
iliasusng (pH) melulnssrosinawesnouninanag
fav dwaliduiidudeniiadouiuminnaiosnm
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FrewmiUsinueaslsfingesanasmdludae [24] &
dawalyivsinalansendadesy (OH) Tuasazaralngs
Yosinanasegannituiu esangnlilunisiuiie
Yatlgantin [26] dewalignsnan CL/OH Tursunindian
geaufeseiuivinlimanasuinatu (16 dafutiuna
naalsiingaiamunvespouniiunuiiiasUsyaude
ihaseadimmninaeuniafildyusuudiiduianuszau
wdnifissagnaden 24, 271 uenani Smut Ausuna
aaalsdingaiildannismaseulunuideiiidoglutag
$owa 0.70 - 5.20 IngnhinvesTanUssany Gegandien
Uhinueaelimingruesnauniaililuniseonuuudiunay
ABUNTAITIAINAMLLAZDIENTITNUAINLNATIINANT
oonuuuesnslessnsuaziailes (28] esand1an
mATadumuTinueaslsmingafildnnimeaouneld
anmzdunndauseg wisililunisesnuuudiunay
AeunsmliliauAukarangn1sldueuIvazdunis
fvunUsinueaslsdingadidiliifionaendelunis
poNUUY ailkadinaninulusidedu (5] fedld
FwnuAUTIMAaelsAINgAYeIReUNIRAINNTVIAGEY
Tuesuofntasneg 1§ Smuiieeglutisiuntosas
0.04 - 8.34 TngihwifnvesTanUszanu AundneUiuna
aaslsdingruasnounindildluniseeniuudiunay
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Hawdn CSH nufisenvetleariinves@dniiuensay
fiarwuannsatnifiupaslsdmanieninginit CSH fiin
MnUfiselamstuvesyudiamd (121 Jovilviiiun
naelsAdassiiannsaunsndudnlumeluneunislauin
uananinmshufiseeslsariinvasdadyusile
Ca(OH), anas vhlvmnandusns (pH) aelulnssresing
YesneuNInanas Suhlituliduidosfindouiamanuin
desnmldie Memniviinueaelsfingrddaanas
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idlefinnsansansynuesgamnineUsinaaaslsn
Ingavasneunindeguil 15 wuin meldeulvmuny
LTS 90% USinaeaelssingauesnoundni
gamgdl 50°C firgenireuninfiauaugamgll 30°C
wiflszernanGuinatudunireuninfigamnd 30°C
iesanilgaumgiidannden 50°C orailiAnsesuanin
wndn (Micro crack) Tuilorsundnldl uasfigungd
50°C Wupamgireudgionvdmansenusaduduyes
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Aaalsdliiegeunniy dwadensiianisumandumes
aaolsflutiinafinntusasdainlfmaumnduros
aaslsaduldegneniag nanfeUiuunaslsndase
atudiogamgigeiu uavaududuveslansondadoan
Tuansazanefiegnelulnssdosinsesnouninduianm
amauﬁ'aqmmﬁqﬁu Tneflefiansandasndu CL/OH
Alingetunnilgunnfias fevsuenfennudssreniain
afluveavaniasu [19]
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3.3 fiiaudtununsiinaiuvaananiasy
Tumaunin
PNNsFnEsTEzna S AnadureunanLEsy

warUSinamaslsningauasnounsalagITeLeuazan
MATeBuTieTes [29] Fdldiaue mdadinnuiuny
mMsiinafiaaananiasy (Corrosion resistance index,
CR) Tumsunde Wislilunsuszfiunisinaiuveandn
wedalunsundaunu Tnefisnsanieiszesnansiinaiy
YoumaniasuLazAUSunaslsiingauasreunin oy
ftlausumunsineatuveavanasulunsunin
wneds szeznasuinaduvendnasylureuniade
wilsmheUuueaslsiingauesrounin daduday
fumunsiieaiuvesvaniasulunsuninanunsaduln
Igesaunsd (3) TnewleaAdsdanusuniunisiinai
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voundniadulunouningmuneanudt aeunindud
AaauURfununmsinaiuvesnaniasuluneuniala
udlaifisuseniamheUiueaslsdingavesaaunis
CRI= 0
CCC
dle CRI Ao fuflanusununisinaiisveandn
w@3uluroun3m (Corrosion resistance
index), day / % by wt. of binder
DT e szaznasuinaiuveundniasy
(Depassivation time), day
CCC Ao Ysurunaslsdingnuasnaunie
(Critical chloride content), % by wt.
of binder

268.57

yanu)

250.00

o

AYUAIUATUNIUNINFUNVDILVANLEIU

Uy

200.00

9
UNVDIIER)

o

150.00

($u / Yovazlneim

100.00

P

50.00

o o=

o
o
S

& 150
(I 150-F40

150-SF7.5

114.54

Temp. = 30°C, Rh = 90% Temp. = BOfC, Rh =90% Temp. = 50°C, Rh = 30%
Goulvdannden
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dlefiansanen CRI faguil 17 wud yndeulvaning
dawndon neunIanaudnassiiin CRI gefian w300719
naliinmounInNaNnaslnuanURANNAUNILNNT
\Anatuveundniaduuniian sesauniduneuninna
FANMYUUATABUNIANIU MUY MINANTUWANTENY
V0IQUNYANUI fiamadudusivg 90% Wiy meundadi
wideyanimgdl 30°C fin CRI gandnnsunInilndygamgd
50°C uawiiofnsamansynuTIMTUIVS U
il 50°C ity Aauniniwdeynstudusivs 30%
A1 CRI gqujmauﬂ%ﬁLw%zymm%ué’mﬁwé 90%

4. a3Una
INHANIANYWANTENUYDIRAN LAY AILTY

duinsvesdunnderouiinunasliiingauazsrey

nanBuAnaduveandniaduluneunin aunsaaguna

'
a a a

1. paunIniudayanmgivesdsinaey 30°C angld

AuTuSTNSAsT 90% TszeznanSuifnaiuveundn
idununitreuniafisdygaumgiivesdaunndon 50°C
wifiUSinmeaelsdingasiindt uasdlofiansandn CR
wun AounIadindayaamadl 30°C fian CRI gandaeunin
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MindBeygningil 50°C

2. ABUNIATINTEYANAUTUTUTING 30% neligaung

Aafl 50°C Hszeznansuiinaduvenaniasuuiunii

a lﬁl a t&/ U U [ a a I3
ABUNIATILHTYANUTUANRANG 90% unfiuSunaunaslsn
INAEINTT waLaNTUIAT CRI WU ABUNSATIETLY

4 o o o« A ' a A a
ANUTUFUNNG 30% UAT CRI GEANIIABUNIATILNUEYAIIY
FUFUINS 90%

3. ARUNIANANE AR ilsr e AU ARt v AN
EsuuIugn wavszegnauutulleiiudiunnns
wiunianUszanuiieiinasy lumenduiurauninkay
Whaseliviunuaaslsiingaifanilomieuiuasunie
HANTANYUUATADUNTAAIU UelilaNTUIAN CRI WU
AauNInNAiaeslian CRI deiian sesawndunaunin
HANTENYUUATADUNTAAIU AUAIFY

5. inAnssuUsznne
mu’“s%’aﬁlﬁ%’umsaﬁuauunuqmmumﬁ%’a -
Inendoysm dyaiavil 19/2560 waymsatiuayuan
nireddumalulagnisneadisazingednviysm
(BCONTEC) AnugdAInTsuAans uninendeysmn uag
Audwalulagnisneaiiwasn1sInnnsasnas (CONTRA)
WNINedeyI wazgudwiauiludanayinig
sudanemans n1sneadawazmalulagnisungesnw
uvinendsssumans Alvanuativayulunisinu
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