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Development of biocementation technology for self-healing with selective and
concentrative function

Matsubara, Hitoshi
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This study aims to develop a technique for the self—or?anizational repair of
deteriorated rocks. Field surveys revealed that microorganisms useful for soil stabilization
possess relatively similar DNA sequences. Laboratory tests demonstrated that the introduction of
microorganisms and fibrous materials to the targets allows for spatial control of carbonate
precipitation, enabling selective and intensive repair. This effect was also successfully reproduced
using the simulator developed for this study. Additionally, X-ray CT analysis enabled the
acquisition of three-dimensional CT images of the solidified samples, capturing the destruction
processes along with shear bands. The series of findings indicate the feasibility of self-organizing
repair techniques of deteriorated rocks.
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Hitoshi Matsubara and Kosumo Kamimura: Use of electrodeposition to realise the crack-healing and pore-filling
of weathered rock: a small specimen case, Soils and Foundations, 62(1), 101100, 2022.
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Ibuki Nishimura and Hitoshi Matsubara: Multi-scale integration simulation of microbially induced carbonate
precipitation using reaction—diffusion and homogenization models, Bulletin of Engineering Geology and the
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