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Effect of Concrete Water—Binder Ratio and Mineral Admixture

on Corrosion Estimation by Electro—Chemical Method
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Abstract

In this study, when concrete properties are changed by concrete mix proportions or blending of admixtures, the
characteristics of electro—chemical method for corrosion assessment of the embedded steel are compared and its causes
are analyzed. According to the results, when the ratio of corroding area was less than 10%, the half—cell method was
affected by concrete properties. In the case of specimen blended admixtures, it is possible to assess the high—corroded
steel qualitatively using the half—cell method. For the polarization resistance method, though the corroding area was less
than 10%, it has not affected by concrete properties. However, in case of specimen blended admixtures, the corrosion
level of steel was underestimated than OPC specimens having a similar corroding area.

Keywords : Admixture, Chloride, Half—cell method, Polarization resistance method
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Table 1 Experimental variables

W/B (%) 0.4, 0.5, 0.6
Mineral Admixture SF(10%), BFS(30%)
Chloride (kg/m”) 0.6, 09, 1.2, 1.5, 1.8, 24, 3.0, 3.6
Half cell,
Measurement Polarization resistance,
Corroding area
Age 18month, 42month

Epoxy coating @25mm Steel bar

.' e m~
5. * 9| Epoxy coating
i 300mm
%/

150mm
Fig. 1 Test specimen configuration
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Table 2 Material properties of aggregate

Aggregate Density Absorption (%) FM
Fine 2.59 0.99 2.65
Coarse 2.64 0.70 6.82

Table 3 Chemical—Physical characteristics of slag (%)

SiOs AlOp FesOp Ca0 MgO SO; LOL specific gravity | specific surface area(cm®/g)
21.8 5.8 3.56 60.6 3.54 2.6 1.0 3.14 3422
Table 4 Chemical—Physical characteristics of silica fume (%)

SiO, H0 LOI FesO3 AlO3 Ca0 HgO K:0 Nax0O C SOs cl
97 0.6 1.0 0.2 0.3 0.3 0.2 0.5 0.1 0.7 0.1 0.05
Table 5 Concrete mix proportion

o, Ginax Slump Air W/B S/a Unit weight (kg/m®)
(mm) (cm) (%) (%) (%) W C S G SF BFS
1 25 10 5 0.4 43 170 425 716 1022 - -
2 25 10 5 0.5 43 172.5 345 776 970 - -
3 25 10 5 0.6 43 172.5 288 813 978 - -
4 25 10 5 0.6 43 172.5 259.2 810 1024 28.8 -
5 25 10 5 0.6 43 175 204.4 810 1023 - 87.6
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