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DEVELOPMENT OF SEISMIC RESISTANT TECHNOLOGIES FOR ROAD AND
RIVER FACILITIES TO PREPARE FOR THE ANTICIPATED BIG EARTHQUAKES

Abstract : Big earthquakes are expected to occur in Japan in the coming few decades. They are likely to hit
the major areas where population and properties are highly accumulated, and the expected damage loss by
the individual earthquake amounts to as large as some tens- to a hundred- trillion yen. In order to reduce the
damage loss, seismic retrofitting of existing structures is one of the most crucial tasks. The research project
aims to develop/improve technologies to seismically assess and strengthen existing engineering structures,
including bridges, embankments, dams and river facilities.

The typical outputs from the research are as follows:

1) It was found from a series of experiments that proposed aseismic countermeasures to the existing RC

piers against high seismic loading showed good seismic performance.

2) A procedure to evaluate seismic performances of existing long span and special structural bridges are

summarized so as to properly select proper aseismic countermeasures.
3) Based on detailed investigations on sites of damaged embankment, effects of penetrations of water from
surrounding grounds on seismic performance of the embankments were highlighted. The same tendencies

were observed in a series of centrifuge model tests.

4) A procedure to evaluated degree of damages caused by an earthquake by using computed response
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ductility was improved based on a series of shaking table model tests.

5) New system to evaluate displacement of rock fill dams under high seismic loading was proposed by

combining the GPS system with large scale displacement evaluation systems.

6) Effects of enlarging cross sectional area and anchoring as aseicmic countermeasures and retrofitting

measures for concrete dams were quantitatively evaluated based on numerical analysis.

7) Design guidelines of river structures (e.g. river dykes, water gate, sluice pipes and barrage) for

performance based design considering an effect of level 2 earthquake are published.
8) The newly developed seismic design procedure for sluice pipes reinforced with RC piles was verified based
on results from analysis by comparing the evaluated displacements and damages with the observed ones at

the actually damaged site in the 2003 Hokkaido Tokachi-oki earthquake.

Key words : seismic resistant technologies, assessment, retrofit, road, bridge, dam, river



