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Threshold total chloride content and depassivation time of embedded steel of concrete

containing ground granulated blast-furnace slag
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Abstract

This research aims to study the effect of ground granulated
blast-furnace slag (GGBFS) on the threshold total chloride
content and depassivation time of embedded steel of
concrete. GGBFS was used as partial binder replacement at
the amount of 30%, 40%, 50% and 70% by weight of binder.
The water to binder ratio (w/b) was kept at 0.50. The 2-cm
covering depth of the embedded steel was used. The

experimental results indicated that the value of threshold

total chloride content and depassivation time of concrete with
GGBFS was higher than that of cement concrete. The threshold
total chloride content decreased, but the depassivation time of
concrete increased when increasing in the cement replacement
by GGBFS. The threshold total chloride content of concrete
with 30% of GGBFS was the highest, while the depassivation
time of steel in concrete with 40% of GGBFS was the longest.
However, the compressive strength of GGBFS concrete at 28
days was lower than cement concrete. The increase of GGBFS

content resulted in the decrease of compressive strength.

Keywords: threshold total chloride content, depassivation time,

concrete, ground granulated blast-furnace slag,
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Chemical Compositions (%) Portland Cement GGBFS

Silicon dioxide, SiO, 19.51 34.06
Aluminum oxide, Al,O, 4.97 16.27
Iron oxide,Fe,O; 3.78 1.70
Calcium oxide, CaO 65.38 36.05
Magnesium oxide, MgO 1.08 7.38
Sulfur Trioxide, SO 2.16 2.16
Sodium oxide, Na,O 0.01 0.21
Potassium oxide, K,O 0.44 1.09
Titanium Dioxide, TiO, 0.27 0.47
Phosphorus pentoxide P,05 0.07 0.01
Loss on ignition, LOI 2.27 1.14
MnO - 0.28
Physical Properties

Blaine Fineness (cm?/g) 3,550 4,600
Specific gravity 3.15 2.85
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Mix Proportion of Concrete (kg/m?)
Mix id. w/b Sand Rock
Cement | GGBFS | Water

(SSD) | (SsD)

150 400 - 200 747 988
150SL30 280 120 200 743 982
150SL40 0.50 240 160 200 742 980
150SL50 200 200 200 740 978
150SL70 120 280 200 736 973
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