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Abstract

This paper represents the permeability of chloride ions and the corrosion performance in the concrete blended with
granulate blast furnace slag exposed to chloride environment. An ordinary cement (typeI) and sulfate resisting
cement(type V) were used for the experiment. The two cements were combined with 09, 25%, 409, and 55 % of
the granulated blast furnace slag.

The accelerated permeability tests of chloride ions were performed in accordance with ASTM C1202, and the
accelerated corrosion tests of steel were carried out by using the method of immersion/drying cycles. After water
curing 28 days, 56 days and 91 days, these tests were conducted until 30 cycles. In every cycle, test specimens were
wetted in 3% NaCl solution for three days and dried again in 60 C air for four days.

As an experimental results, the diffusion coefficient of chloride ions of the ordinary cement concrete combined
granulated blast furnace slag was much lower than that of non granulated blast furnace slag concrete. Moreover, the
diffusion coefficient of chloride ions of sulfate resisting cement concrete was higher than that of ordinary cement
concrete. On 'the basis of the results of accelerated corrosion tests, corrosion resistance of the concrete mixed with
granulated blast furnace slag shows good to corrosion resistance, however, the concrete with sulfate resisting cement
shows bad to corrosion resistance.
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Table 1 Chemical compositions and physical proper-
ties of cements

Chemical compositions(9)
Cements Ie.
SiOz2 { Al:03|Fex03| CaO [ MgO | Na20 [K20|SOs

loss
Type I [21.0] 59 | 32 [625]| 302 (012 |0.78; 2.1 |1.61
Type V [22.7| 41 | 44 1627|254 | 0.09 |0.59| 1.8 [1.40

Physical properties

Cements

Density Blaine (cm%/g)
Type 1 | 3.15 3,200
Type V 3.15 3,250

Table 2 Chemical compositions and physical proper-
ties of ground granulated blast-furnace slag

Chemical compositions(%6)
SiO2 | AbO3| FeO | CaO | MgO | Na:O | KO | SO
3331 | 1460 | 040 | 4163 | 721 | 0.164 | 0.316 [ 0.034
Chemical compositions(%)
TiO; S Ci Density | Blaine (cm%g)
1.40 0.82 0.006 292 4,000

Physical properties

Table 3 Concrete mix design

Blast furnace w/C S/a w C |[Slag
slag rate(%) (%) (%) (kg) | kg) | (kg)
0% 38 | 0
25% 289 | 96
EEEEEe— 41.8 46 161
40% 231 | 164
55% 173 | 212
Blast furnace Crushed Sea sand | Crushed | Plasticizer
slag rate(%) {aggregate (kg){ (kg) |sand (kg) (kg)
0% 1.60 (1.70)
25% 1. .
-2 977 573 o 60120
40% 155 (1.70)
55% 1.55 (1.20)
Note) () : cement type V
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Fig. 1 Schematic view of diffusion cell and
experimental set—up

Table 4 Chloride ion penetrability based on charge
passed (ASTM C1202)

Chloride ion penetrability

Charge passed(coulombs)
>4000 High

2000 ~4000 Moderate
1000~2000 Low

100~1000

<100 Negligible

Very low
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Fig. 4 Rapid corrosion test of reinforcing steel
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Table 5 Estimate of corrosion on half cell potential

test
Potential (mV) Probability of the pfesence of active
corrosion
- = S
S -200 Very high probablhty. over 90 % of no
corrosion
-200 ~ -350 Uncertainly
3 il 0,
< 350 Very high probablh.ty over 90 % of
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Fig. 18 Corroded reinforcing steel in area
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