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A prediction model of chloride penetration profile in concrete containing ground

granulated blast-furnace slag
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This paper aims to propose a prediction model of chloride penetration profile in
concrete containing ground granulated blast-furnace slag (GGBFS). This model
took into account the time-dependent models of chloride binding capacity,
chloride diffusion coefficient, and chloride ion adsorption of GGBFS concrete.
The effects of water to binder ratio, GGBFS replacement ratio, binder content,
and chloride exposure period were considered in the models. The results of
chloride penetration profile from prediction and experiment were compared and
discussed. The predictions of chloride penetration profile have been found in a
satisfactory degree of accuracy with the experimental data.
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osfszneumaail Yuduud GGBFS

SiO, (%) 19.51 34.06

ALO, (%) 4.97 1627

Fe,0, (%) 378 1.70

CaO (%) 65.38 36.05

MgO (%) 1.08 738

SO, (%) 2.16 2.16

Na,O (%) 0.01 021

K,0 (%) 0.47 1.09

LOI (%) 227 1.14

Ti,0, (%) - 0.47

P,O, (%) - 0.01

MnO (%) - 0.28
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ANMUD N IUNI 3.15 2.85
anuazidenlae Biuan (cm /g) 3,550 4,600

WBndag sTEzI 52T
sHaauwe sz wib s/b i wdyacelsd
(kg/ms) () )

oprPC 320,400 0.40,0.50 0.00 28 28,91,365
GGBFS20 320,400 0.40,0.50 020 28 28,91,365
GGBFS50 320,400 0.40,0.50 0.50 28 28,91,365
GGBFS60 320,400 0.40,0.50 0.60 28 28,91,365
GGBFS70 320,400 0.40,0.50 0.70 28 28,91,365
Souluminaaes
anudutuaaelsa 3.0% by weight of binder
szazaini1 (5) 28
szoznaunFyna lsd () 28,91,365
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Nam195enIeUSuumaslsAanum (Total chloride) way

USunauraelsndasy (Free chloride) Tumaunsmtiu feaunsi 1

Cle (t) :Ctot (t)'cfree (t) (1)

dlo t= ssevnmudnaelsd (vean

Co D) = Banmupaelsiiomniisvesim t
(% by wt of binder)

Colt) = Banauraslasiigndnduiszesinm t
(% by wt of binder)

Coudlt) = Btneupaslsn Saseiissesinm t
(% by wt of binder)
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(Fixed chloride ratio)
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(Free chloride ratio)
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Fixed Chloride (% by wt. of binder) from model
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OC41(x,1) _

O Cree(x,0)
= Da) —===
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e Culx B = Winauraolsinamuniiszezyn x snfiauen
fiszeriaa t (mol)

G, D) = USinaunaslse Saseiiszaznng x mnfauen 7
Jyggian t (mol)

I3

De (%, 1) = ArduUseandnmsuns  maelsansveyyig
X MNAUDNT ST t (cmPyear)
X = STYENNINRIUBNTBIABUNTH (Cm)

t = SzpzlaTeyaaslss (year)
X
CO,)=(Co-C)) | 1-erf | —— )| +¢;
x0=(C, .)[ er (2 Tcm)]+ . ©)

o C(x, 1 = Banmraslssinommiisvey x finen t

(% by wt of binder)

C. = Ginaupaslsefinmiinvesneune
(% by wt of binder)

C= ﬁmmﬂaalﬁéﬁ'ﬁasﬂuﬂauﬂ%‘m&y’mm Wsn
(% by wt of binder)

Dy = Aduszavisnsunsmaslse (cmyear)

X = SYUYININNRAUONTBIABUNGA (M)

t = SyovaWTePaslsn (year)
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