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Effect of Impressed Current System for Corrosion Protection
of Rebars in Concrete
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ABSTRACT

Corrosion of rebars can occur if there are cracks, moisture and availability of oxygen or
carbonation proceeds, chloride penetrates and diffuses in concrete. Once rebars in concrete
corrodes, subsequently accompanied with scaling, spalling in concrete cover. As a result of
them, the RC structure is seriously deteriorated.

In this study. theoretical review and experiments for cathodic protection(CP) have
been performed to control corrosion of rebars in concrete contained chlorides and
pre~crack. For CP the impressed current system was applied, the protection effect was
investigated when rebars was directly contacted with salt water due to crack and open to
much chlorides in concrete. In order to investigate the effect of protection, when CP was
energized for 1 year, half-cell potential, potential-decay with current density, corrosion
ratio, etc. were measured. With the cathodic protection by impressed current system, the
depolarized values of all specimen were met NACE Standard, the effect of 34~84% of the
ratio of corrosion area and 84~86% of cross-section reduction were calculated.

Keywords : corrosion protection. crack, chloride, carbonation, cathodic protection,

impressed current system, potential-decay, corrosion current density
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Table 1 Chemical composition and physical properties of
cement

. .| Spegific
Si0z | Al2O3 | Fe:03] CaO | MgO | SOs |lg. loss | Specific | surface

%) %) | (%) | (%) | (%) | (%) | (%) | sgravity (c?rrﬁ?g)

203/ 6.2|32|624(3.0]207] 19 | 3.18 | 3.265

(2) 24
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Table 2 Physical properties of aggregate

.. |Absor- , Unit

I i e O K e

yp mm Yy (%) 'Y (k g/mS)

Fine agg. | - | 2.61 | 0.86 | 3.21 good 1,605

Coarse agg.] 13| 2.83 | 0.5 |6.89 - 1,949
(3) &2
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Table 3 Chemical composition of rebars (%)

Table 5 Test conditions

C| S |[Mn|] P S Ni | Cr | Mo | Cul Sn

0.2410.26 | 0.95 }0.016{0.008 | 0.03 | 0.04 | 0.01 | 0.02]0.0005
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Z
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(ﬁfclc.afjnaf;) 22T 4| ganom-
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0 # 5 8168
+ r 816.8
P 816.8
L = 408.4***
o % | = 816.8
= | & 816.8
A s 816.8

* 348 23] A9 AAE 3P 358 TUT
* ALgE A7) B9 AAERH,
<+ 27s] B2Y AEE.

Table 6 Mix proportion of concrete

Gum | Slump| Air | W/C | S/a Unit weight{kg/m®)
(mm)| (em) } (%) | %) | %) w | cl s]| clad

13 | 10£1| 45| 55 | 45 | 193|350 | 752|933 |0.67
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Fig. 2 Shape and size of concrete specimen

Table 4 Properties of anode mesh

Max current density
in rebar(mA/m?

Max current density in
concrete (mA/m?)

Size Catalyst Thickness Electric resistance
(mm) v (mm) (2/m)
25%51] Ru 1.0 0.027

107.6

32.3
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Fig. 4 Half-Cell potential of rebars according to ages
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Table 7 Corrosion area ratioc and cross—section reduction of
rebars

A EF
(ke/m®)

FAUAE | gEadudagol

2% (%) (m)®

0
f 46.1 474.6
5 14.7 57.2
10.5
# 61.0 623.4
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