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Development of a method of remaining life prediction for an
aged bridge based on concrete cores and cross-section cutting-off
FALROCEHE | girders
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The remaining life prediction is a crucial part of the systematization of maintenance planning
whereby it can be used to estimate the life span of the bridge. A large number of reinforced
concrete (RC) bridges in Japan have aged, requiring increased maintenance, decision making
concerning whether to maintain or to demolish the aged bridges. The results of the remaining life
prediction can be used to assist in the decision making of whether to carry out maintenance works
such as repairs/strengthening or demolish works of the aged bridges.

The reinforced concrete (RC) structures, such as bridges which are exposed to the environment
become highly influenced by environmental conditions, causing reduction in their remaining life.
High level of carbon dioxide in the environment resulting from high traffic volume leads to
carbonation of concrete, which causes deterioration of concrete. Chloride attack should be
considered as another factor of deterioration if the location of the bridge is near the sea. Either
carbonation or chloride attack or both can lead to corrosion of the reinforcing bars.

This thesis introduces the details of how to predict the remaining life of an aged RC-T girder
bridge based on carbonation test. Carbonation test is one of the field tests required to determine the
performance of concrete from material point of view which is affected by an environmental
condition. Moreover, to establish a method to predict the remaining life based on the chloride ion
and carbonation tests results of the concrete cores and the cross-section cutting-off girders. A
flowchart is presented for the proposed method to predict the remaining life of an RC bridge based
on the extent of deterioration due to carbonation and chloride attack. The demolition of the SK
bridge provided a good opportunity to obtain many types of useful information from an existing
bridge.

The concrete cores were tested for carbonation and chloride ions whereas the cross-section
cutting-off girders were tested for carbonation only. The results of the concrete cores investigation
show that the main factor in the deterioration of the bridge is carbonation and that chloride ion
attack has also contributed to the deterioration of the bridge. The end of the service life was
defined as the point at which the cumulative amount of steel corrosion reached a critical value of
Q= 75 mg/cm® which is obtained by BREX system. Hence, the remaining life of the bridge was
predicted as approximately seven years, based on the critical value of cumulative amount of steel
corrosion.
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