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Salt Freezing Resistance and Life Prediction of Metakaolin Modified NaOH
Pretreated Rubber Concrete
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2. Transportation Institute, Inner Mongolia University, Hohhot 010070, China)

Abstract: The coupling of chloride salt and freeze-thaw cycle was used to simulate the salt freezing environment.
The effects of metakaolin(MK) on the physical and mechanical properties of NaOH pretreated rubber concrete during
salt freezing were studied, as well as its service life. The results indicate that modified rubber concrete exhibits
significantly better physical and mechanical properties than rubber concrete during salt freezing. MK significantly
increases the total amount of hydration products, refines the pore structure, and reduces damage to modified rubber
concrete in salt freezing environments. The dissolution effect of rubber particle elasticity on frost heave stress is a
key factor in achieving this improved performance. The optimal MK content for achieving the best salt freezing
resistance is 15% , which is predicted to result in a Weibull function life of 475 freeze-thaw cycles.
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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.3 Mass loss rate of rubber concrete
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Fig.4 Loss rate of compressive strength of rubber concrete
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Table 2 Chemically bound water content of hydration
products of cement stone

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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Table 3 Pore structure parameters of cement stone in modified rubber concrete

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 Weibull distribution characteristic parameters

Specimen a b m 7
RC 1.856 2 —10.6135 1.856 2 252.32
MRC5 2.0106 —11.3514 2.0106 283.09
MRC10 2.0577 —11.7728 2.0577 305. 31
MRC15 2.1109 —12.109 6 2.1109 310.04
MRC20 2.0206 —11.284 4 2.020 6 266.31
MRC25 1.9129 —10.6818 1.9129 266. 16
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