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Optimum Mix Proportions of In-fill Slurry for High Performance
Steel Fiber Reinforced Cementitious Composite
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As political circumstances in oversea countries and Korea varies, the risk of vulnerability from unexpected extreme loading conditions,
such as explosions or extreme impacts, also increased. In addition, construction companies in Korea recently have taken chances of
overseas expansion to countries where their domestic situations are not in rest. Therefore, the resistance of construction materials for
blast or impact loading become taking more consideration from engineering field. This study is a part of the research to develop a high
performance fiber reinforced cementitious composite materials with high volume steel fibers and primary purpose of this study is to
find an optimum mix proportions of in-fill slurry. In order to accomplish the tasks this study performed experimental investigations on
the slurry for consistency, compressive strength, flowability, J-penetration, bleeding and rheology properties as well as mechanical
properties, compressive and flexural strength, with respect to different mix proportions.
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Table 1. Experimental variables for mix proportion of slurry

Materials Variables
W/B ratio 40% (Control)
Superplasticizer 2% (Control), 2.5%

Viscosity agent 0% (Control), 0.05%

Fine aggregate content

(BF.A. ratio) 1:0.5 (Control), 1 : 1.0, 1 : 1.5

Silica fume

W40 : W/B H] 0.4

SFO0 : a7} & 23 00%
SP00 : ATHA ZTF iu] 00%
VAS : A3 22 ofu] 0.05%

0% (Control), 5%, 10%, 15%
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Table 2. Material properties of cement and silica fume

Composition (%, mass) Cement Silica fume
CaO 60.12 0.38
AlLOs 6.59 0.25
SiO, 21.95 96.00
Fe,0;3 2.81 0.12
MgO 3.32 0.10
SO; 2.11 -
Pa‘:cigze/gs)ize 3,400 200,000
Specific gravity 3.15 2.10

Table 12 & H710{ AFSE HIEIHASE LIEFACE AQ 2= U
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Fig. 1. Consistency test procedures

Time (sec)

Fig. 2. Consistency changes according to variation of the amount
of fine aggregate
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Fig. 3. Consistency changes with respect to addition of viscosity
control admixture

Fig. 4. Mini flow test procedures
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3.3 J—Penetration

J-FPT(J-Fiber Penetration Test)= F=2| L. Svemova (2005
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Fig. 6. J-FPT (J-Fiber Penetration Test) equipment
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Fig. 8. Bleeding test
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Compressive Strength (MPa)
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Fig. 11. Compressive strength changes according to the amount
of silica fume
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Fig. 12. Flexural strength changes according to the amount of

silica fume
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