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Synopsis

Review on Investigation of Deteriorations of Reinforced Concrete Structures Abandoned over Long Periods
Akira HAYAKAWA

This paper reviews the results of investigation of the deterioration of a collection of seriously degraded structures on Gunkan Island that are
almost 100 years old and that have been left abandoned for more than forty years. Because these structures on Gunkan Island have been left
completely abandoned since the closure of the coal mine there forty years ago, degradation has advanced conspicuously and they are now in
a state close to natural collapse as they approach the end of their lives. There are no other RC structures in this state in existence, and, as well
as carbonation and salt damage, a combination of degradation phenomena occurring due to alkali-aggregate reaction can also be observed. In
addition, since, at the present time, none of the structures owned or under the exclusive ownership of the NTT Group are approaching 100 years
since their construction and it is highly unlikely that such structures will be left unattended over prolonged periods of time in the future, this is
an extremely valuable review from the standpoint of learning about the status of deterioration in a worst-case scenario.

The deterioration of the structures on Gunkan Island is occurring as the result of the combined effects of elements including the time they
were built, the amount of chlorine ion, the amount of airborne salt content, the temperature-humidity environment, covering thickness and the
history of repairs. Deterioration is especially marked on the finishing material on the outer walls and, if left in its current state, there is a strong
possibility that the outer wall finishing material will fall off. Normally, in RC structures between 40 and 50 years old, outer wall finishing
material may peel (separate), but this does not take place over a particularly wide area and places where peeling occurs are limited. However, it
is predicted that if the structures were to be left in its current state as well as those on Gunkan island, deterioration of parts exposed to outside
atmosphere would accelerate by cracking due to corrosion of concrete reinforcing bars, and that the rate of progress of deterioration of outside
wall finishing material would become marked in the period since 50 years after construction. On the other hand, since, indoors, despite the
fact that the amount of salt is beyond the threshold value, there are places where corrosion of concrete reinforcing bars has not progressed, it is
predicted that the gap between the rates of advance of deterioration indoors and outdoors becomes significant with the passage of time.

Judging from the results of investigation of the deterioration of the structures on Gunkan Island, even if left abandoned for a prolonged
period of time, the likelihood of structures collapsing as the direct result of structural degradation occurring with the passage of time is not
very high. Ordinarily, in considering maintenance and preservation planning, the life of an RC structure is defined as the point at which the
carbonation depth reaches the covering thickness, but looking at the long-term use of RC structures in the future, this way of thinking may need
to be reviewed to reflect the reality.

Moreover, a correlation between the internal humidity of concrete and the mass water content has been recognized in the structures on
Gunkan Island and this suggests that it may be possible to gain a picture of future changes in the risk of corrosion of concrete reinforcing bars
from the internal humidity of concrete. Furthermore, attempts are being made to associate deterioration of materials through factors such as
corrosion of concrete reinforcing bars and concrete covering peeling revealed by visual inspection and degraded rigidity obtained from micro-
tremor measurements. Such knowledge and trials are extremely important for the standpoint of the proper maintenance and preservation of RC
structures and high hopes are held that they can be linked in the future to assessment and prediction of deterioration with the passage of time

through structural health monitoring.
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