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ABSTRACT

During recent earthquakes including the Urakawa-oki Earthquake of 1982 and the Miyagi-ken-oki
Earthquake of 1978, reinforced concrete piers of highway bridges suffered serious damage at
mid-height. The importance for this Lype of damage hecame apparent when a bridge was critically
damaged during the Urakawa-oki Earthquake in 1982. The Shizunai bridge which is of five-span
continuous girders suffered destructive damage at the picr. Significant shear failure was developed at
mid-height of reinforced concrete piers, where some of main reinforcement was terminated without
enough anchorage length.

Before the Design Specifications of Highway Bridges was rivised in 1980, anchorage length of main
reinforcement terminated at tension zone was only 20-30 times a diameter of reinforcing bars. The
anchorage length of either 20 times the diameter plus effective width of the piers or the length up to the
point where the stress of main reinforcing bar becomes half of the allowable stress is now taken. The
allowable stress of concrete for shear in the anchorage zone is also reduced by 33%. Because a large
number of piers were designed according to the specifications issued prior to 1980, appropriate
inspection and strengthening are required.

This report presents a seismic inspection method and a seismic strengthening method of reinforced
concrete bridge piers with termination of main reinforcement at mid-height. For investigating such
failure mechanisim, a series of dynamic loading tests was made. An inspection method was proposed
based on the tests for identifying the vulnerability at the termination zone. In order to develop a seismic
strengthening method of reinforced concrete piers vulnerable to shear failure at the termination zone of
main reinforcement, a series of dynamic loading tests using specimens strengthened by a steel jacket

was made. According to the test results, the strengthening method by a steel jacket is proposed.

KEYWARD : Highway Bridges, Rinforced Concrete Bridge Pier, Termination of Main
Reinforcement, Seismic Inspection Method, Seismic Strengthening Method, Steel

Jacket
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