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EVALUATION METHOD OF EARTHQUAKE-INDUCED SETTLEMENT OF ROCKFILL
DAMS DUE TO LARGE EARTHQUAKE MOTIONS

Abstract :According to “Guidelines for Seismic Safety Evaluation of Dams (Draft)” (MLIT, 2005), the seismic
safety of rockfill dam should be evaluated based on the amount of sliding displacement due to large earthquake
motions. But, during the Niigata-ken Chuetsu Earthquake in 2004, a large settlement without sliding was
observed at a rockfill dam at which consolidation settlement had almost finished before the earthquake. Thus, to
accurately estimate the settlement due to large earthquake motions, the settlement should be reproduced by
other method, such as deformation analysis based on cumulative damage theory. The purpose of this research is
to clarify the dynamic strength of construction materials from the results of cyclic triaxial tests under various
conditions, to execute an earthquake-induced deformation analysis, and to propose an appropriate evaluation
method of earthquake-induced settlement.

In this fiscal year, we summarize and analysis past dynamic laboratory test results for construction materials
and evaluate differences of dynamic properties due to the confining pressures and the saturated-unsaturated
conditions. We calculate displacements induced by large earthquake motions using cumulative damage theory
and evaluate differences of displacements due to the confining pressure, and saturated-unsaturated conditions.
We also conduct reproduction analysis of an ECRD and a CFRD which were observed relatively large
settlements without sliding. The ECRD was under construction at the Earthquake. We proposed some new
methods to evaluate the SRq in the cumulative damage theory analysis and we can accurately reproduce the
settlements of the CFRD and the ECRD due to the Earthquake.

Key words : Rockfill dam, Large earthquake, Seismic performance evaluation, Sliding displacement,
Cumulative damage theory



