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Mechanical Performance of Slurry Infiltrated High Performance Fiber
Reinforced Cementitious Composite
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Abstract

This research investigated the mechanical performance of slurry infiltrated high performance fiber reinforced
cementitious composite (SI-HPFRCC) with high volume blast furnace slag powder. Hooked-end steel fibers
(volume fraction of 6.4%) were used for the fabrication of SI-HPFRCC. A series of mechanical performance
test was conducted including strength and toughness of SI-HPFRCC in compressive and flexural mode at four
different ages. Compressive and flexural strength tests of the slurry matrix at the same ages were also
conducted in order to evaluate fiber reinforcing effect on the mechanical performance. The flexural response of
SI-HPFRCC shows an increasing brittleness with age. The compressive response also shows an increasing
brittleness with age but the degree of brittleness is much lower than the flexural case. In terms of strength,
SI-HPFRCC shows about 140~190% of compressive strength improvement and 440~500% flexural strength

improvement comparing to the slurry matrix.
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Table 1. Mixture proportion of slurry (unit=kg/m°)
W S1 S2 OPC BFS SP

409 409 409 409 409 1.6

Note. W=Water, S1=Sand#6), S1=Sand(#8), OPC=Crdinary Portland
Cement, BFS= Blast Furnace Slag, SP=Superplasticizer.

Table 2. Chemical composition of binders (%)
Binder SiO» AlLOz Fe:O3 CaO MgO NaxO K,O SOz LOI
OPC 1930 516 286 61.78 419 020 0.92 255 237
BFS 3197 1342 033 4462 425 024 034 3.16 097
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Table 3. Nominal specification of steel fiber
Diameter Aspect Tensile Strength
Length (mm) (mm) ratio (MPa)
60 0.75 80 1000
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Figure 1. Testing setup for flexural strength and toughness of
SI-HPFRCC
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Figure 2. Testing setup for compressive strength and
toughness of SI-HPFRCC
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