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Estimation on the Durability of Metakaolin Concrete According to the W/B Ratio
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Abstract

In this study, in order to find the improvement effect of metakaolin for using improvement of strength in concrete structures,
it is investigated the diffusion coefficient of chloride ions and adiabatic temperature rise test.
As a result, due to the mixing of metakaolin, it has been confirmed reducing diffusion coefficient of chloride ions and could

prevent down of slump for use of adding fly ash.

Therefore, ensuring resistance to chloride ion penetration into concrete, it is possible to enlarge the W/B ratio and reduce the
adiabatic temperature rise by mixing of metakaolin. So, it is confirmed that the durability of concrete structures is increased.
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Table 1 Physical properties of aggregates N — }
A Sho] AHE AREZERC] 0%, 5%, 10% 2 15%2 tiA]
. Absorption Max. size = -
Aggregates Gravity @ (o) FM 0}93\ o U% ——E]-O]OH_AV] E?:] oﬂ U:]-_ Z7] .{[‘_ﬂ%ﬂ_ B‘l
Fine aggregate | 2.53 1.31 - 2.80 673 9 anE gRlsk] flal 24 TAR] 45%2] -5
Coarse aggregate 2.64 0.63 25 6.66 oﬂ 0%, 15% Uﬁl 30% % gfg‘s]-oi] % 24%‘%ﬂ /\]ﬁdiﬂg— xﬂ]
Table 2 Chemical composites and properties of materials
Kinds Composition (%) Density | Specific surface area
) SiO, Al:Os FeoO3 TiOs Ca0 MgO NaO+K:0 (g/ Cmg) (sz/ )
Cement 214 5.1 2.99 0.32 64.0 1.6 0.79 3.15 3,360
Fly ash 49.5 27.9 7.82 0.82 2.00 2.03 5.20 2.23 3,327
Metakaolin 52.1 45.3 0.60 1.64 0.05 - 0.37 2.50 150,000
Table 3 Kinds of specimens
Specimens W/B Metakaolin (MK) Fly ash (FA) Remarks
OPCN—-35 0% 0%
MO5N-35 5% 0%
35%
MI10N—-35 10% 0%
MI15N-35 15% 0%
OPCN—40 0% 0%
MO5SN—40 5% 0%
40%
MI10N-40 10% 0%
M15N—40 15% 0%
OPCN—45 0% 0%
- OPCN : Basic specimen
MOSN—45 5% 0%
45%
M10N—45 10% 0% MOO : Usage of Metakaolin
MI15N-45 15% 0%
N : Non Fly ash
OPCN—-50 0% 0%
MO5SN-50 S0 5% 0% FOO : Usage of Fly ash
MION=50 o 10% 0% S
—00 : Ratio of W/B
M15N-50 15% 0%
OPCF15-45 0% 15%
MO5F15—45 5% 15%
45%
MI10F15—45 10% 15%
MI15F15-45 15% 15%
OPCF30—-45 0% 30%
MO5F30—45 5% 30%
45%
MI10F30—45 10% 30%
MI15F30—-45 15% 30%
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Fig. 1 View of chloride ion penetration test
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Fig. 2 View of adiabatic temperature rise tester



Table 4 Results of slump and air test

Specimens Slump (mm) Air (%)
OPCN-35 140 3.9
MO5SN-35 135 3.7
MI10ON-35 135 3.7
MI15N-35 130 3.5
OPCN—-40 150 4.3
MO5N-40 145 4.2
M10N-40 145 4.2
MI15N-40 140 4.1
OPCN—-45 160 4.6
MO5SN—45 155 4.5
MI10N-45 155 4.5
M15N-45 150 4.3
OPCN-50 170 5.5
MO5N-50 165 5.2
MI10N-50 165 5.1
M15N-50 160 4.8
OPCF15—-45 165 4.3
MO5F15—45 160 4.2
M10F15—45 160 4.1
M15F15—45 155 4.0
OPCF30—-45 170 4.2
MO5F30—45 165 4.0
MI10F30—45 165 4.0
M15F30—45 160 3.9
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g. 3 Relationship between compressive strength and metakaolin replacement according to ages and W/B ratio
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Fig. 4 Results of compressive strength according to fly ash replacement
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Fig. 5 Relationship between diffusion coefficient and metakaolin replacement according to ages and W/B ratio
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Fig. 6 Results of diffusion coefficient according to fly ash replacement
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Fig. 7 Results of adiabatic temperature rise test
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