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ABSTRACT: Reinforced concrete structures have found wide usage in land and maritime applications. However, the corrosion of reinforced concrete
has been recognized as a serious problem from economic and safety standpoints. In previous studies, the corrosion behavior of the inner steel bar
embedded in mortar (W/C: 0.4, 0.5) was investigated using electrochemical methods. In this study, multiple mortar test specimens (W/C: 0.6) with
six different cover thicknesses were prepared and immersed in flowing seawater for five years. Subsequently, equations related to the cover thickness,
period of immersion, and corrosion characteristics of the embedded steel bar were evaluated using electrochemical methods. Prior to immersion, the
corrosion potentials indicated an increase with increasing cover thickness, and after five years, all corrosion potentials demonstrated a trend in the
positive direction irrespective of the cover thickness. However, the relationships between the corrosion potential and cover thickness were not in
complete agreement. Furthermore, after five years, all of the corrosion potentials indicated values that were nobler compared to those obtained prior
to immersion, and their corrosion current densities also decreased compared to their values obtained prior to immersion. It was considered that the
embedded steel bar was easily corroded because of the aggression of water, dissolved oxygen, and chloride ions; a higher W/C ratio also assisted the
corrosion process. The corrosive products deposited on the surface of the steel bar for five years cast a resistance polarizing effect shifting the
corrosion potential in the nobler direction. Consequently, it was considered that the W/C ratio of 0.6 showed nearly same results as those of W/C
of 0.4 and 0.5. Therefore, the corrosion potential as well as various parameters such as the cover thickness, period of immersion, and W/C ratio must
be considered at once for a more accurate evaluation of the corrosion property of reinforced steel exposed to marine environment for a long period.
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Table 1 The Chemical properties of ordinary portland cement

Chemical composition [wt %] Ignit. Insol.
Si0, ALO; FeyOs CaO  MgO  SO; loss resid.

21.0 45 25 36.5 0.9 1.0 05 02

225 6.0 3.5 66.0 3.3 2.0 13 09

Fig. 1 Mold box for conducting multiple test specimen and
completed multiple test specimen for experiment
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Fig. 2 Experimental apparatus for measuring of corrosion
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Fig. 3 Comparison of corrosion potentials for soon after immersion

(0 year) as a function of cover thickness in natural seawater

solution
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Fig. 4 Comparison of corrosion potentials with various cover

thickness after immerged for 5 years in natural seawater

solution
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Table 2 Relationship between variation of corrosion potentials

and corrosion possibility

E,. [V] Corro.Possib. [%]
Covit O Year 5 Years AEZ [mV] O Year 5 Years
2 -0.491 -0.241 +250 90 50
4 -0.136 -0.072 +64 10 10
6 -0.098 -0.082 +16 10 10
8 -0.167 -0.008 +159 10 10
10 -0.107 -0.013 +94 10 10
12 -0.120 -0.028 +92 10 10

ASTM (876, Ecor and Corro. possibility(%)

0 ~ -200 mV : 10%, -200 mV ~ -350 mV : 50%,
-350 mV ~ -500 mV : 90%

o Year
Nl 5 Years

W/C:0.6

potential(V vs SCE)
5 2
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Fig. 5 Comparison of corrosion potentials between 0 year and 5

years with cover thickness
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