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RESEARCH ON THE SEISMIC RETROFIT OF HIGHWAY BRIDGE FOUNDATIONS

Abstract:

A lot of retrofit methods are proposed from academic and industry sectors, while the verification demand and process to check if
those methods meet the design criteria or required performance are not set out as norms and standards. In addition, those retrofit
methods mainly target at shallow foundations and typical pile foundations. Hence the goals of this study are to set out the performance
demands and confirmation requirements on seismic retrofit methods of highway bridge foundations and to propose retrofit methods for
footings, aged timber pile foundations, and caisson type foundations that are not necessarily paid attention to from developers. In
FY2008, we categorize a lot of proposed methods into five groups from the viewpoint of retrofit mechanisms and construction
methods. Then, items that should be checked during the verification process are summarized for those groups. The items are associated
with retrofit mechanisms, construction quality management, design models and safety margin that consider the retrofit mechanism and
construction quality, and the behavior and re-usability even after a large earthquake event. In addition, a caisson foundation specimen
that was embedded under ground and had a pier was constructed and tested for the behavior during cyclic lateral loading. Although
caissons usually have an extremely low reinforcement ratio and a bending failure of the specimen was observed under ground during
the experiment, the upper part responded as a shallow foundation and was uplifted for lateral loading that could dissipate the seismic
load. In addition, because of lateral soil resistance, the load did not suddenly decrease.

Key words: bridge foundation, seismic retrofit
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