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Effect of the quality and substitution rate of manufactured
sand on concrete properties
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Abstract: In order to promote the sustainable development of high-performance concrete,
this study replaces river sand with high-quality manufactured sand to prepare high-durability
and low-shrinkage manufactured sand concrete. The effect of different quality of manufac-
tured sand and substitution rate on the autogenous shrinkage performance and durability of
concrete are systematically investigated. Results show that while reducing the autogenous
shrinkage performance of concrete, good gradation and particle shape of manufactured sand
could improve the chloride resistance, sulfate corrosion resistance, frost resistance and car-
bonation resistance of concrete. When the substitution rate of manufactured sand is 25%, its
various properties are excellent. In addition, the fineness modulus of sand cannot intuitively

reflect the quality of particle gradation, while a good linear correlation can be fitted between
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the volume fractal dimension (D,) and the measured porosity value(D ;). The larger the
D, value is, the stronger the filling ability between aggregate particles is, and the better the
gradation is. By comparing the D, values of different substitution rates of manufactured sand
with the experimental results, it is verified that a substitution rate of 25% is the optimal
substitution rate of manufactured sand.

Key words: manufactured sand concrete; quality of manufactured sand; substitution rate;
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