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Elucidating the mechanism of concrete void closure by silica gel: repair
materials open the way to the deep sea.

Yoshida, Ryo
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The applicant™s research on silicate surface impregnation materials (repair
materials) confirmed a high resistance to moisture penetration, which was not originally expected,
when the conventional process was omitted (Patent Application 2020-190615). In this study, it was
hypothesised that silicate aggregates (gels) are formed in the concrete voids and that the voids are

blocked by the water absorption and swelling of the gels, thereby inhibiting water penetration,
Subject 1: The mechanism of silica gel formation in the voids (hypothesis) was verified, and Subject
2: A new repair concept was created in which the swelling action of silica gel formed in the voids
of concrete stops the penetration of rainwater and seawater, which can cause corrosion of steel bars
(Patent Application 2023-138819).
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