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Abstract: The effects of metakaolin (MK) content on the compressive strength and resistance to chlo-
ride ion penetration of high strength manufactured sand concrete were studied by using scanning elec-
tron microscope (SEM) , mercury intrusion method ( MIP) , and rapid chloride ion mobility coefficient
(RCM) methods. The study finds that the addition of MK can effectively improve the mechanical pro-
perties and resistance to chloride ion penetration of high strength manufactured sand concrete. With the
increase of the amount of MK, both the compressive strength and the resistance to chloride ion pene-
tration increase first and then decrease. The optimal MK content is 8%. At this time, the 28-day com-
pressive strength is 98.5 MPa, which is increased by 13% compared with the benchmark group, and
the chloride ion migration coefficient is 1.89x 107> m*/s, which is 60% lower than the benchmark
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group. The microstructure test shows that the appropriate amount of metakaolin can effectively promote

cement hydration. The synergistic effect of MK particle nucleation effect and micro aggregate filling

effect of metakaolin particles makes the microstructure of the machined sand concrete more uniform and

dense. The number of harmful holes and harmful holes of manufactured sand concrete are reduced, and

fewer harmful holes are increased, and thereby improving the compressive strength and resistance to

chloride ion penetration of the sand concrete.

Key words: high strength manufactured sand concrete ;metakaolin ; compressive strength ; pore volume ;

chloride ion migration coefficient
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Tab.1 Chemical composition of test cement, fly ash and metakaolin

/%

R - -
Si0, Al,04 Ca0 MeO S0, Fe,0, K,0 Na,O TiO,
KR 23.00 5.70 60.00 1.90 2.90 5.50 0.50 0.20 0.30
YLy 53.40 32.20 5.80 1.50 1.10 4.50 0.60 0.90 —
Pt g0+ 54.26 42.86 0.26 0.25 — 0.41 0.78 0.91 0.27
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Fig.1 Particle size distribution diagram of MK
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Fig.2 Microstructure diagram of FA and MK
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Fig.3 Sample and grading curves of manufactured sand
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Tab.2 Mix ratio of manufactured sand concrete

p/ (kg + m™3) w/ %
'y
JEEBER 7K 7K B> uve) FA MK %Sl RER

MKO 0.33 500 450 165 754.3 1041.7 10 0 1.7 3
MK5 0.33 500 425 165 754.3 1041.7 10 5 1.7 3
MK38 0.33 500 410 165 754.3 1041.7 10 8 1.7 3
MK10 0.33 500 400 165 754.3 1041.7 10 10 1.7 3
MK15 0.33 500 375 165 754.3 1041.7 10 15 1.7 3
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Fig.4 Effect of MK content on compressive strength
of manufactured sand concrete
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Fig.7 SEM image of 28 d manufactured sand concrete sample
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Fig.8 Scoring pore volume corresponding to manufac-
tured sand concrete with different MK content
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