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Degradation of concrete structures such as coastal quay walls and coastal erosion are becoming increasingly
apparent both within and outside Japan. The purpose of this study is to develop a new fundamental technique for
self-healing conservation of concrete structures such as coastal quay walls, and to solidify coastal sediments by
means of obtaining an understanding of the natural beachrock formation mechanism. More specifically, man—made
rocks cemented by precipitated calcium carbonate were constructed using natural coastal materials (e.g.,
microorganisms, sea water, sea sand, seashells, and coral). This fundamental technique was newly developed in this
study and validated for effectiveness. Moreover, this technique concentrated on self—healing conservation of
concrete structures, which, subsequent to approximately one month of curing, yielded an unconfined compressive
strength of approximately 20-30 MPa.

First, a search for ureolytic bacteria, which yield high urease activity, was conducted at coastal areas in Japan.
Several types of bacteria found in the search exhibiting suitable properties for precipitating calcium carbonate were
isolated from soil samples at sites in areas such as Okinawa prefecture and Hokkaido. It was therefore thought that
ureolytic bacteria suitable for the purpose of this research were more likely to be distributed over areas along the
shores throughout Japan. Second, using the ureolytic bacteria exhibiting the highest urease activity, cultivation tests
were performed to evaluate the following: (1) microorganism addition, (2) culture medium volume, and (3) shaking rate.
Consequently, optical density and the shaking rate of the liquid culture medium were found to yield a proportionally
increasing relationship. Finally, accelerated column solidification tests on sand samples were performed. Results
demonstrated that, at post—two weeks, the samples yielded approximately 10 and 20 MPa of unconfined compressive
strength as measured in unconfined compression tests and needle penetration tests, respectively.




