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Prediction of Concrete Corrosion using
Electrodchemical Technique

Jong Kwon Lee and Ji Hwan Park*
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Abstract The effect of chloride content on the corrosion of reinforced bar in concrete was studied. The mixing ratio
of the concrete was 1 : 1.78 : 5.35 : 4.73 (water : cement : ballast : sand). The studied chloride content was in the
range of 0~3.5 wt%. The corrosion potentials were measured in every week for two years. The copper-copper sulfate
electrode (CSE) was employed as a reference clectrode. After two years, the corroded structure was examined and
compared to measured corrosion potential. Any visible difference was founded in the specimen located indoor and
outdoor. The chloride concentration enhanced rusting and reinforced bar, shifting the potential to active range. The
results showed good argument with Van daveer criteria. In 3.5 wt% chloride, the potential shifted belong —350 mV afier
58week. Specimen in 1.75 wt% chloride, showed the potential between —200 mV~—350 mV. However those in free
chloride solution maintained above —200 mV for the studied period. It can the concluded that the chloride enhanced
corrosion of rebar in concrete and the electrochemical potential can be a promising corrosion monitoring technique.
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Table 1. ASTM C876-87¢1 2] @4 7|F

Polential (mV) Corrosion behavior
above =200 mV Less than 10%
from =250 mV until —350 mV Uncertain
below —350 mV More than 90%
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Figure 1. CSE(Copper-Copper Sulfate Saturate Electrode)
£ 0|58 A9 23

fst Asjoln zizhe] A

dato] oF 26 (105%) 59 4
Az AAE ZAHYT

Helol =X
9ol 4.2 Table 18] ASTM C8762] TA 7)&d

2|8 FA39T. 71EdF2 CSE A5 AMEstse
1@ o a1 75wt
=50 - [ ] & NaCl 3.5M%
E n’
5 -
8_ .
£ .
& -
450 — — T T
0 20 80 100 120
Time(week)
0 7’ —m—NaGi Owl%
(b) —a— NaCl 1.75w%
1004 - -ae— NaCl 3.5w%
ol
< 197 / \ l"r"'
g 200 1— > -A Z.-f""!ll h—;—
8 -l }.
2 250+ 4| T 'I\J, ﬂ’\w
= ] | o L4
T 300 Al ohe
= ‘ / frm, o i+
5 <380 4 L LA gty & @D
(i ,;f g L L R bt
=400 l/
~450 T T i T T
Q 20 80 100 120
Time(week)
Figure 2. ’éLH @4 AL ®)H &38R NaCl F52 A
T whE F 92 @)



(d)
Figure 3. 35 #2408 732 2] B34 Ay o] Al (a), (b), () oA e] AT (@), (e), ()

B33 AFEL e AAE B4 AEAE 53
o Wldes PEus Ausde g 993 Ay

A Ak UehdA BaiEent

PARPREE ‘%’P‘é% HE Ve I (Figure 2) B
9] o] zZhzk ow t%, 1.75 wt%, 3.5 wit%ZE @) §gt
Al A 54T A% A HEEW, S9) H
fle] el FHEA ERAE ggkem, 7z
NaCl FEA 7211909 Aee e} defdA H]

=% AeE BERE, 95 T e ANAE B9
B2 #d 4 A9l NaCl ghgko] 0 wt%sl
A ARoME -198 mV~—100 mVE X HEH
E‘_\:ﬁoﬂ ¢-1)-1Q_ J_T‘_ 'E,H __L]U"—O:” sﬂ J\Lq]ﬁ og B zq
7} Borom (Figure 3), 3.5 wt%4] NaClo] & A
B A= ASTM C876-872] WA 7|FeA]2] Hajo] W
Agh BFo] 90% ol4U —375 mV~-348 mve] F4
A7 23EAch, 283U 175 wi%e] NaCl &3

AHelMe B 99 Al 281 mV~—200 mV
o] A7} Ao F4 ATl HES] A gt
ok & féo“] 754& E.ﬂ-%} AL FHEY B=

nOl

i

e

B i
18

—

—

—

4.4 =
L Y BAANE 279 E9kr)E Asiae
NaCle] B=7F 71l wel Hegho] didh= A
< Byt

2. Sigt &2 Al iRl FHEA s
A= gkokon Z}7he] NaCl H=olx 9] F2a) H9)g]
7BEe Ao} deloA] vt e RSt
3. ASTM C876-87¢] g 7I&Ee] 2Jat Rao] Ao
g #BEo] 909 o4tz H4zle: NaCl ek 35
wt%e) AHe A= —350mV oS} %ﬂi A=
10557} AdE 2 EE Fsle] 429 J@-g &

e o olnl $Ao] AFHAEL e-; & qlgin,

r

PTE

it

[11 Scatt, G. N., “Corrosion of Reinforced Concrete in

Marine Environment”, Journal ol American Water
Works Association, Vol. 61, No. 2, 1964,
Finley, H. E, “Corrosion of Reinforces Steel in Con-
crete in Marine Atmospheres”, Corrosion, March,
1961.

oA, BaelE ) B B4 % P, AFH 83
A 178 -4 81 ) 53], 135167, 1996.
B. Husock, E. R. M. Wilson, Ph.D, W. H. Hooker, M.
B. A Solving rebar corrosion in concrete. preprint no.1
overview of the rebar corrosion problems, Harco corpo-



471889 ExelE 349 A

ration medina, Ohio. P. 1/1~1/14. print No. 5 Corrosion control concrete design and Con-
[5] William Perenchio, Solving Rebar Corrosion in Con- struction Practices, The Portlant Cement Association,

crete. Preprint No.3 Condition Survay : Test Methods Skokie, Illinois. 5/1-5/11.

and Equipment. Wiss, Janney, Elsiner and Association [7] °l8l= &) 3, «5ax) vha)o] ], Balr|E, 479-

Northbrook, llinois, 3/1~3/3. 48, 1999,

[6] D. Whiting, Solving Rebar Corrosion in Concrete. Pre-

83



