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Effect of Metakaolin on Mechanical Properties of NaOH
Pretreated Rubber Concrete
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Abstract: The modified rubber concrete’s mechanical properties were evaluated after adding metakaolin to NaOH
pretreated rubber concrete. The impacts of metakaolin on pore structure characteristics and hydration product content
of the material were analyzed using scanning electron microscopy (SEM ), mercury porosimeter( MIP) and thermal
gravimetric analyzer( TG-DTG). The results show that incorporating metakaolin in modified rubber concrete can
enhance the quantity of hydration products, improve the interfacie transition zone quality amidst the aggregate and
cementitious material, refine the pore structure, and reduce internal porosity, resulting in improved mechanical
properties. The mechanical properties of the modified rubber concrete exhibit an initial increase and then a decrease
with rising metakaolin content, with the most significant improvement observed at a content of 15%.
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Table 1 Mix proportions of concretes
Unit: kg/m’

Specimen Cement Water Coarse aggregate  Fine aggregate Rubber particle MK Water reducer
RC 425.00 170. 00 1110.00 675.00 17.96 0 4.25
MRC5 403.75 170.00 1110.00 675.00 17.96 21.25 4.25
MRC10 382.50 170. 00 1110.00 675.00 17.96 42.50 4.25
MRC15 361.25 170.00 1110.00 675. 00 17.96 63.75 4.25
MRC20 340. 00 170.00 1110.00 675.00 17.96 85.00 4.25
MRC25 318.75 170. 00 1110.00 675. 00 17.96 106. 25 4.25
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Fig.2 Compressive failure modes of specimens
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Fig. 3 Compressive strength of specimens
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Fig.4 Splitting failure modes of specimens
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Fig. 8 Impact failure modes of specimens
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Table 2 Impact resistance times and energy consumption
results of specimens

Specimen n,/times  W,/]  n,/times w,/J n,,/times
RC 28 617.96 33 728.31 5
MRC5 35 772.45 37 816. 59 2
MRC10 40 882. 80 42 926. 94 2
MRC15 45 993.15 49 1081.43 4
MRC20 41 904. 87 44 971.08 3
MRC25 38 838. 66 40 882. 80 2
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Fig.9 Microstructure of interfacial transition zone of specimens
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Fig. 11  Pore size distributions of specimens at 28 d
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Table 3 Pore structures parameters of specimens at 28 d

Specimen Average pore diameter/nm  Median pore diameter/nm  Porosity(by volume)/ % Specific surface area/(m”+g™")
RC 9.7 13.2 26.4 20.9
MRC5 6.3 6.5 24.9 29.1
MRC10 6.1 5.6 24.7 30.8
MRC15 5.4 5.3 21.0 31.1
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Table 4 Chemical bound water contents(by mass) of cement
pastes at 28 d

Unit: %

Specimen  C-S-H gel and AFt ~ Ca(OH),  Total loss of water
RC 9.3 4.5 18.7
MRC5 10.7 3.6 19.3
MRC10 12. 4 3.1 19.6
MRC15 12.6 2.4 20.1
MRC20 12.5 2.3 19.1
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