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Effect of Silica fume on Chloride Penetration Resistance of Concrete
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Abstract

This research aims to study the chloride penetration
resistance and compressive strength of concrete containing
silica fume. The binder content in concrete was replaced by
silica fume at 5%, 7.5%, 10% and 15% by weight of binder. The
water to binder ratios were used at 0.40 and 0.50. The rapid
chloride penetrations of concrete were determined at 7, 28 and
91 days of water curing. The compressive strengths of concrete
were tested at 7, 14, 28, 56 and 91 days of water curing. From
the experimental results, it was found that the use of silica
fume to replace binder content in concrete resulted in
increasing the chloride penetration resistance and compressive
strength of concrete. Concrete with 15% silica fume
replacement had the highest chloride penetration resistance

and compressive strength. Moreover, concretes containing silica

fume at lower water to binder ratio had higher chloride

penetration resistance and compressive strength than that at

higher water to binder ratio.

Keywords: chloride penetration resistance, compressive
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SO, 272 -
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. Mix proportions (kg/m?)

5| w/b
OPC SF SP Water | Sand | Rock
(@0] 421 - - 144 799 1,025
C40-SF5 396 21 13 142 799 1,025
C40-SF7.5 0.40 384 31 1.2 141 799 1,025
C40-SF10 372 41 1.2 140 799 1,025
C40-SF15 348 61 2.0 138 799 1,025
C50 369 - - 161 799 1,025
C50-SF5 348 18 - 159 799 1,025
C50-SF7.5 0.50 338 27 - 169 799 1,025
C50-SF10 327 36 - 158 799 1,025
C50-SF15 307 54 - 156 799 1,025

A19°99 3 nsunsndumaslddesulumeuninnieliauszalaii [9]

Charge passed (Coulombs) Chloride ion penetrability
> 4,000 High
2,000 - 4,000 Moderate
1,000 - 2,000 Low
100 - 2,000 Very low
< 100 Negligible
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