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Impact of Various Mineralized Substrates and Dosages on Repairing Efficacy
and Mechanical Properties of Self-healing Concrete

LIU Xiao, GENG Junfeng, WANG Hao
(College of Architecture and Engineering, Shenyang University, Shenyang, Liaoning 110044, China)

Abstract; As a critical functional component of microbially induced calcium carbonate precipitation technology, the
type and dosage of mineralization substrates significantly influence the crack repair efficiency and mechanical properties
of self-healing concrete. To further investigate the mechanism of mineralization substrates, this work selected Bacillus
pasteurii as the mineralizing microorganism and utilized recycled aggregates with a 25% replacement rate as carriers. A
series of experimental schemes with different types and dosages of mineralization substrates were designed to systemati-
cally evaluate their effects on the crack repair capability and basic mechanical properties of concrete, providing a refer-
ence for optimizing the design of self-healing concrete. The results show that the self-healing concrete prepared after 28
days of repair and maintenance had excellent crack self-healing ability. The concrete prepared with calcium lactate, u-
rea and nutrients as substrates had the best crack repair ability. The average and maximum repair widths were 0. 31
mm and 0.6 mm, respectively. The mechanical properties of concrete with calcium lactate and urea as mineralized
substrates and 2% of the mass fraction of cementitious materials were the best.

Keywords: recycled aggregate; microbial mineralization; crack self-healing; mineralization substrate; sub-
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