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Relationship between Corrosion in Reinforcement and Influencing
Factors Using Half Cell Potential Under Saturated Condition
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In this study, the correlation between the influencing factors on corrosion and Half Cell Potential(HCP) measurement was analyzed
considering the three levels of WJC ratio, cover depth, and chloride concentration. The HCP increased with enlarged cover depth, so it
was confirmed that the increment of cover depth was effective for control of corrosion. Based on the criteria, the case of 6o0mm cover
depth showed excellent corrosion control with under -200mV, indicating increase of cover depth is an effective method for reducing
intrusion of external deterioration factors. When fresh water was injected to the upper part of specimens, very low level of HCP was
monitored, but in the case that concentrations of chloride were 3.5% and 7.0%, HCP dropped under -200mV. In addition, the case with
high volume of unit binder showed lower HCP measurement like increasing cover depth. Multiple regression analysis was performed to
evaluate the correlation between the corrosive influence factors and HCP results, showing high coefficient of determination of 0.97.
However, there were limitations such as limited number of samples and measuring period. Through the additional corrosion monitoring
and chloride content evaluation after dismantling the specimen, more reasonable prediction can be achieved for correlation analysis
with relevant data.
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Baek et al. 2012),
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(ASTM C876-09, 2009).
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Fig. 1. Schematic diagram for HCP measurement
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Fig. 2. The Corrosion contours map using HCP

Table 2. Standard for critical potential of corrosion feasibility

ASTM C 876(U.S.A)
Potential(mV, CSE)

OTH(UK)

Corrosion probability

Corrosion probability

Probability of no

- 0,
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Table 3. The concrete mixture for this study
Unit weight(kg/m’®
W/C(%) S/a(%) S/
\% C S G
40 43 180 450 712 966
50 45 180 360 779 974
60 47 180 300 837 966

W=Water, C=Cement, S=Sand, G=Gravel, a=aggregate
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Table 4. The test Variables for corrosion monitoring
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Fig. 4. The photo for making
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RC specimens
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Fig. 5. HCP Measurement cycle for corrosion monitoring



A0
=puin

I Epoxy coating [l Corrosion Induction Section (@) HCP Measurement Point
10em

| 20 0 e I <o s0mm
| 20 0 e I co 45mm
| 29000 I co somm

30cm

Fig. 6. The HCP measurement area considering cover depth

T HOP 22 AEEICL, Eot B20| BAIS YN BR(EYS
100mm FHOINEIS| HAIS REBH| I8 HAIS RESHT| Y
S 222 (ZAR ILEACL 2 BALS (o= 24 SR
100mmE 25mm ZtA0 2 125t & 43 SHE 4HotCt
& 43 23340l RS Uof sz 0| 2t B Ale] urie)
=3zl0= DAABISIT Fig, 701 HX9 5% HES LEHD
O

Fig. 7. The photo for measurement of HCP

4, HT 2A EHOIKISL HCP Zto| AEHE
2y

4.1 DIE5H H g+ S0 LHE HCP2| Hat

e

= 2olM= T=FAA0] Tet Haichs HOP /HSs &%
F

4 SE0f| T2t BA6IRICt Fig. 80l &= &4
= =2

ox |
I
oL
119@
ng Im
-||_>r5
o nju
LN
L
i
odggE
HJH—E:I'-II
|'—|t:|'|
S =
ko3 Lo
] re
o M o
_'_l—_?l§
w ap =
=] =
£ - H
b m
ne gy
-l 1
D —_
wH o2
> = oo 2z o
= — o 1o

=
>x
i=!
fr
4n
=
N
N
n
4>
Jhu
rc
Rl
10
I
oy
P~
/e
o
AL
S
25
iml
M

Ed :
=Sl B7l0f T2t 54| HB0| HOpKl= Ao BIIE
O S0 120 S-ARIE Blof AEU0| TIESHE 7k
20| SR ZAC0MMOIAE CHE 29l 2 Bax 2
AJ0] =7 Yofit 02 Hetelofxin 0] WSt ol &

HEfOIMO] BEHRIE 0188 H2 R4t get QIXt 7te] Jdaty 24

Probability of no
corrosion 90%

Corrosion
uncertainty

Half Cell Potential (mV)

Corrosion
Probability 80%

of no
corrosion 90%

The i
of i by
corrosion

— T T T T T T T T
0 2 4 3 & 10 12 14 16 18 20 22

Weeks

(b) WIC 50%

-50

Probability of no

Corrosion
uncertainty

R N
homemo

Corrosion
ility 90%

I A
38

-s00 J T2
550 -

Half Cell Potential (mV)

The
of specimen by
corrosion

600 ] -a-
650 f “2°
700 ] A&
750 I T T

T T T T T T T
0 2 4 6 & 10 12 14 18 18 20 22

Weeks

() WIC 60%

Fig. 8. The results of HCP measurement considering cover depth
and chloride concentration

SUER £7| tiel 2UER J[lo] S7Ki0f Tfat HCP 2ol
BA OPYR01 2SS LIENND Qi TS Eol 3 4 91t 3t
U SHYS0| 0hS WS YIRS S 00%, ZIULP
-350mV 0[3HS LIERYRI=E, Ol Za32le0] 2RuN o
HCP 5% @t Olsh WA H0= H0i 57} TS S
siol0] st AkRE

4.2 232|E E-A|HE Hlofl HE HCPO| M3} 24

= 2oz S-AHE Blof w2t Helsh=s HCPY HES
MSHIARRICE Fig, 90l &2 HE StolMel 2t HelE 55
Zoz S-AHE H|of G2 HCP Has AR ¢ S5k
i

2ot Eotet 20E LIERHICE,

N HT

Ui

zl 2021 62 195

_O'E

H
N
ux
H>
o
>
o
L0
Toh
T
Ho
T



4
Probability of no
. corrosion 90%
=
=
= Y
= Corrosion
= uncertainty
3
; Y
Corrosion
Probability 90%
450 T T T T T T T
o 2 4 6 8 10 12 14 16 18 20 22
Weeks
(a) Chloride concentration 0%
0
~'| Probability of no
corrosion 80%
z Corrosion
{ uncertainty
£ S 2
s Corrosion
= Probability 90%
3
- The destruction
of specimen by
- corrosion
AL .
.
750 3= - ——
o 2 4 6 8 10 12 14 16 18 20 22
Weeks
Probability of no
corrosion 90%
z Corrosion
%’ uncertainty
o Corrosion
= Probability 90%
3 3
- The destruction
of specimen by
corrosion

(c¢) Chloride concentration 7.0%

Fig. 9. The results of HCP measurement considering W/C
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Fig. 10. The results of multiple regression analysis for HCP

Table 5. The corrosion monitoring data for regression analysis

w/C | CD | CI | HCP |WC| CD | CI | HCP
o) | mm) | %) | (mV) | o) | (mm) | (%) | (mV)
30 | 00 | 1044 30 | 00 | 1636
45 1 00 | 1006 45 | 00 | 1556
60 | 00 | 786 60 | 00 | 1286
30 | 35| 2318 30 | 35 | 4128
40 45 | 35| 1666 | 60 | 45 | 35 | 3246
60 | 35 | 1584 60 | 35 | 2716
30 | 70 | 2150 30 | 70 | 4154
45 | 7.0 | 1744 45 | 70 | 3602
60 | 7.0 | 1744 60 | 7.0 | 2696

30 0.0 121.4
45 0.0 1194
60 0.0 1132
30 35 298.4
50 45 35 250.4
60 35 238.6
30 7.0 311.8
45 7.0 274.2
60 7.0 236.4
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