HEPI22 22 23p|E0| M5 B}
Evaluation on the Performance of Concrete Containing Metakaolin

dF P-4 A v 37 AFH) - F & FR=FFALFAD
Won, Jong-Pil - Kwon, Youn-Sung - *Lee, Chan-Min - Kim, Wan-Yong

ABSTRACT

The purpose of this research was to evaluate on the properties of fresh and hardened
high-performance concrete(HPC) incorporating high-reactivity metakaolin(HRM). Setting time, heat
of hydration, compressive strength, resistance to chloride-ion penetration, and repeated freezing
and thawing test were carried out in order to investigate the properties of fresh and hardened
state concrete. The properties of the HRM concrete were also compared with those of the
portland cement concrete and silica fume(SF) concrete.

The laboratory test results indicate that HRM material can be used as a supplementary
cementitious material to produce high-performance concrete.
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Table 1 Physical and chemical properties of silica fume

Table 2 Physical and chemical properties of HRM

oo - Average . . Average
Specific Fineness - Specific Fineness - o
gravity (cwi/g) gla;rte(l‘cﬂl“e) LOL %) gravity {cwi/g) g“;’;(ﬂ% LOL (%)
180,000~ _
2.2 200,000 0.1 15 25 150,000 15 0.89
Chemical compositions(%) Chemical compositions(%4)
Si0s | ALOs | FexOy | CaO | MgO | NaO | Ko0 | TiO- Si02 | AlOs | FexOs | CaO | MgO | Na:O | KsO | TiO»
94.0 | 03 0.8 03 | 04 02 | 08 - 4940 | 46.23 1 054 | 0.05 - 0.16 { 017 | 1.79
Table 3 Mix proportions
- oh -
Type of W/B 5/a Unit weight(kg/ m)Mmeraj
concrete (%) (%) w C S G admixture AE* Sp*+
0 600 0 0 10.2
525 585 15 0.012 108
S5 570 30 0.018 12
S10 30 50 180 540 769.3 7722 60 0.024 144
M25 585 15 0.024 108
M5 570 30 0.030 114
M10 540 60 0.042 13.2
S: Silica fume, M: Metakaolin *: Air entraining agent **: Superplasticizer
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Fig. 1 The setting time of 2.5 % Fig. 2 The setting time of 5 % Fig. 3 The setting time of 10 %
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Fig. 4 Heat of hydration of 2.5 % Fig. 5 Heat of hydration of 5 % Fig. 6 Heat of hydration of 10 %
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Fig. 7 Compressive strength of 2.5% Fig. 8 Compressive strength of 25% Fig. 9 Compressive strength of 10%
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Fig. 10 Chloride permeability after 7 days of curing of Fig. 11 Chloride Permeability after 28 days of curingof

high performance concrete  with  silica fume and high performance concrete with silica fume and
metakaolin melakaolin
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Fig. 12 Repeated freezing and thawing cycles of Fig. 13 Repeated freezing and thawing cycles of
high-performance concrete with silica fume high-performance concrete with metakaolin
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