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ABSTRACT

Metakaolin is a cementitious material for producing high-strength concrete. This material is
now used as substitute for silica-fume. In this paper, we tested the compressive strength of
concrete according to the substitute ratio of metakaolin, silica-fume. And we did the durability test
such as chloride ion diffusion and chemical attack. In the compressive strength test, the result
shows that 10% substitute of metakaolin & silica-fume for binder is optimum. In the chloride ion
diffusion test, according to the increase of substitute of metakaolin & silica-fume for binder, the
diffusion coefficient is more reduced. And in the chemical attack test, according to the increase of
substitute, the resistance is more excellent. In the durability test, we recognized that metakaolin is
able to used as a substitute for silica-fume.
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Table 1. Chemical compositions and physical properties of material

Composition ( % ) specific Blaine

Si0; AlLOs Fe:03 TiO: Ca0 MgO Na0+K.0 gravity (cat/g)

NPC | 21.95 6.59 281 - 60.1 332 - 3.15 3,112
FA | 6665 22.98 1.92 - 161 0.87 - 2.20 4,258
MK 56 37 24 0.2 2.4 03 09 2.63 120,000
SF | 940 0.3 0.8 - 0.3 0.4 1.0 2.20 200,000
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Table 2. Mix proportions of concrete

- ey "
W/B o/ : Unit Weight (kg/m’) : :
6 %) Binder w S G Chemical admixture
° o FA MK SF HRWR
Control 25 37 563 141 - - 176 532 915 15.488
MKO0s 25 37 528 141 35 - 176 529 909 15488
MK10 25 37 493 141 70 - 176 525 903 15.488
MK15 25 37 458 141 106 - 176 522 897 15.488
MK20 25 37 422 141 141 - 176 518 891 15488
SF05 %5 7 528 141 - 35 176 530 911 15.488
SF10 25 37 493 141 _ - 70 176 528 908 15.488
SF15 25 37 458 141 - 106 176 526 904 15.488
SF20 25 37 422 141 - 141 176 524 900 15.488
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Fig 1. The result of compressive strength test
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Fig 2. The result of chloride ion diffusion test
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Fig. 3 Reduction in compressive strength with chemical attack
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