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ABSTRACT

This research aims to study the effects of ground granulated blast-furnace slag (GGBFS) and
limestone powder (LP) on threshold chloride content, the depassivation time of steel and compressive
strength of concrete containing GGBFS and LP. The GGBFS was used as a partial replacement of binder at
the replacement percentage of 30%, 40%, 50% and 70%. The LP was used to replace the binder at the
replacement percentage of 5%, 10% and 15%. The water to binder ratio of 0.50 and covering depth of 2
cm were used. The results showed that the threshold chloride content and depassivation time of concrete
containing GGBFS and LP was higher than that of cement-only concrete. Concrete with GGBFS had lower
threshold chloride content and longer depassivation time with increasing binder replacement content by
GGBFS. The use of LP at 5% binder replacement in concrete containing GGBFS gave higher compressive
strength of concrete, longer depassivation time of steel and higher corrosion resistance index of steel in
concrete.

Keywords: depassivation time; threshold chloride content; concrete; ground granulated blast-furnace slag;

limestone powder
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Chemical
OPC1 GGBFS LP
compositions (%)
SiO, 19.51 34.06 2.48
ALO, 4.97 16.27 1.13
Fe,Os 3.78 1.70 0.38
Cao 65.38 36.05 55.13
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Chemical
OPC1 GGBFS LP

compositions (%)
MgO 1.08 7.38 0.77
SO, 2.16 2.16 0.03
Na,O 0.01 0.21 < 0.01
K,O 0.44 1.09 0.05
TiO, 0.27 0.47 0.04
PO, 0.07 0.01 0.01
LOI 2.27 1.14 39.73
MnO - 0.28 0.02
Physical properties
Blaine fineness 3,550 4,600 8,840
(cm?/g)
Specific gravity 3.15 2.85 2.69
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Mix proportion of concrete (kg/m”)
Mix id. w/b Sand Rock
OPC1 GGBFS LP Water
(SSD) (SSD)
150 400 - 200 747 988
I50GGBFS30 280 120 - 200 743 982
I50GGBFS40 240 160 - 200 742 980
I50GGBFS50 200 200 - 200 740 978
0.50
I50GGBFS70 120 280 - 200 736 973
I50GGBFS30LP5 260 120 20 200 741 980
I50GGBFS30LP10 240 120 40 200 739 976
I50GGBFS30LP15 220 120 60 200 737 975
k—ﬂﬁ cm 5.0 chloride
£ EX solution
o o
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A
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