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PERFORMANCE-BASED SEISMIC DESIGN FOR EMBANKMENTS OF SANBO JUNCTION
AGAINST LARGE EARTHQUAKES

Kiyoshi YAMAMURA, Hiroshi KOBAYASHI and Akinori SATOH

This paper reports performance-based seismic design of road embankments developed for Sanbo
Junction of the Hanshin Expressway Yamatogawa Route. The Sanbo Junction which consists of
viaducts and embankments is located on a liquefaction-prone reclaimed coastal land. Since the
Hanshin Expressway system is designated to serve as emergency transportation routes during an
earthquake or other disaster, the whole structure including the embankments should satisfy severe
seismic performance requirements.

In order to define required performance of the embankments, the authors determined allowable
limits for road surface bumps and change in longitudinal gradient caused by ground subsidence due
to liquefaction, based on previous research results. Analytical estimation of the amount of
liquefaction-induced subsidence revealed that both surface bumps and longitudinal gradient would
exceed the allowable limits without countermeasures. Rational countermeasures for ground
subsidence control were obtained by analytically determining the appropriate range for the
implementation of liquefaction layer improvement.
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