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Title : Challenge to Regeneration and Conservation of Severely Deteriorated

RC Buildings in Gunkan-island

After several innovations had been made in materials and construction of concrete since
Portland cement was developed by Joseph Aspdin and reinforced concrete was developed
by Francois Coignet and Joseph Monier, concrete became the most widely consumed
construction material. Concrete is a crucial material for the construction of roads, bridges,
dams and buildings, and it supports our business activities and comfortable daily
life. Intended service life of conventional reinforced concrete structures at designing stage
is 50 to 100 years in general because substances transform into their stable state in nature,
i.e. steel into ferrous-oxide and calcium-hydrate into calcium carbonate. Reinforced concrete
structures deteriorate due to chloride attack, carbonation, freezing-and-thawing action and
so on. We can find several reinforced concrete structures which have already spent more
than 100 years and are given historical and cultural value, and such reinforced concrete
structures will rapidly increase in the future. We have to regenerate and conserve valuable
reinforced concrete structures even under severe environmental conditions with keeping
their historical and cultural value for the future's generation. It is maybe a challenge for
us. The presentation introduces the results of investigation and analysis made for the 100
years old very severely deteriorated reinforced concrete buildings like ruins remained in the
abandoned Gunkan-island in Nagasaki, Japan, which was registered as a World Cultural
Heritage in July 2015. The results includes the environmental conditions in the island, the
strength, carbonation depth, chloride contents and spalling state of concrete, the corrosion
state of reinforcing bars, and the structural safety of buildings. The presentation also
discusses on repair and strengthening methods for the buildings in consideration of the
requirements for the cultural heritage.
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