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Efficient seismic resistance of Super-levees
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Super-levees (high-standard levees) allow normal land use in super-levee special zones even after levee con-
struction. Super-levees, therefore, need to have seismic resistance comparable to that of the foundation ground of
a housing development site, and effective seismic strengthening is needed. Work is also underway to edit a guide-
line for the verification of the seismic performance of river structures including conventional rever dikes (earthen
dikes) against strong earthquake motion (Level-2 earthquake motion), and there is an urgent need for similar stud-
ies on seismic performance verification for super-levees and the establishment of an evaluation method.

This paper reports on a multi-faceted study of ways to achieve efficient seismic resintance in super levee proj-
ects and reviews seismic performance regulations against Level-2 earthquake motion. The study on efficient seis-
mic strengthening indicated the possibility of (1) the introduction of the dynamic deformation analysis method, a
new evaluation method to replace the conventional design philosophy (circular slip surface method), (2) the appli-
cation of an inclined injection method of ground improvement by which to solidify the ground directly under a
levee, and (3) reduction of seismic resistance cost achieved by, for example, acquiring part of the land on the land-
side of the levee. In the study on seismic performance regulations for Level-2 earthquake motion, the limit inclina-
tion angle of ground surface that can be regarded as an ultimate limit state was determined by reference to
reported cases of damage, and the input wave of Level-2 earthquake motion (interplate earthquake, Type-I; inland
near-field earthquake, Type-II) at the engineering sub-surface necessary for the dynamic deformation analysis

method were determined.

Key words : super-levee, dynamic deformation analysis, seismic resistance, ground improvement, land acquisi-

tion, Level-2 earthquake motion
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