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ABSTRACT

This study aims to evaluate the effect of partially replacing cement with silica fume
and incorporating polypropylene fibres on the fresh and hardened properties of high-
strength self-compacting concrete (SCC). Several experimental concrete mixes were
prepared with different proportions of silica fume (0%, 8%) and polypropylene fibres
(0%, 0.2%, 0.35%, 0.5%), along with the use of a high-range water-reducing admixture
to enhance workability while maintaining a low water-to-cement ratio. The study
included the assessment of the fresh properties of SCC using slump flow, T50 flow time,
L-box, and V-funnel tests, in addition to compressive strength tests at 7, 28, and 56 days
of curing.

The results indicated that replacing 8% of cement with silica fume improved
compressive strength, increased concrete density, and reduced porosity. Moreover,
adding polypropylene fibers at rates of 0.2%—0.35% enhanced compressive strength
while reducing plastic shrinkage cracking. However, increasing the fibre content to 0.5%
negatively affected workability and compressive strength due to increased void content
within the mix.

The study concluded that combining silica fume and polypropylene fibres at
moderate rates, while properly adjusting the high-range water-reducing admixture
content, improves the performance of high-strength SCC. It is recommended to adopt
such mixes in structures requiring both high compressive strength and excellent
workability.

KEYWORDS: fibres, polypropylene, self-compacting concrete, silica, additives.
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