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Synopsis

Reinforced concrete (RC) members consisting of superstructure of open-type piers are exposed to
very severe conditions, resulting in early deterioration of concrete structures due to chloride attack.
In such conditions, corrosion of reinforcing bars is rapidly and heavily progressed so that structural
performance of RC members is degraded. For such deteriorated RC superstructures, appropriate
maintenance should be required from the viewpoints of durability and safety of the pier. In Japan, a
lot of piers need repair work only a few decades after completion of construction. In repairing
superstructure of piers, it is necessary to set up temporary scaffolds under the superstructure. Also,
working time is strictly limited due to interference of tidal actions and waves, and working
conditions are considerably bad such as narrow clearance under the superstructure. Consequently,
the repair work to deteriorated RC superstructure of piers is costly, causing increase in life cycle
costs of the piers.

The authors proposed an idea of “replaceable slabs” for open-type piers as a solution of the
problems mentioned above. When severe deterioration occurs in the slab during the service period,
the slab will be removed, and repaired on land, or replaced by a new intact slab. The replaceable
slab enables us to omit repair work from temporary scaffolds under the slab, resulting in reduction
of life cycle costs of the pier. In this study, a new-type beam-slab joint system was investigated to
realize the replaceable slab of open-type piers through loading tests on models of precast RC slab
connected to beams by the replaceable joint. Based on the test results, the structural design method
of the replaceable slab and general structural details of the beam-slab joint was proposed.
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structural performance, simplified maintenance
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