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Figure.3 Plan view of central bridge pier showing timer pile distribution



Research Introduction, Kyoto University Graduate School of Engineering
Department of Civil and Earth Resources Engineering, Kimura Lab

Research theme —Seismic Evaluation of Two-Span Stone Arch Bridge on
Timber Piles

Research background and objective

Originally constructed in the 17™ century over the outer moat to Edo Castle, the modern-day iteration of
Tokiwabashi is a two-span stone arch bridge constructed in 1877 (Figure 1). Designed using a blend of
traditional Japanese masonry and western design elements, Tokiwabashi is considered the first instance of
western influence on Japanese bridge construction. During the 2011 Earthquake off the Pacific Coast of East
Japan, Tokiwabashi suffered damage and is currently undergoing repair and retrofit construction.

The goal of this research is to evaluate the seismic stability of Tokiwabashi after construction is complete.

Research methods

The seismic stability of Tokiwabashi is evaluated using 3-Dimensional elastoplastic FEM analysis, with the
subsurface soils modeled using the subloading tj model. Figure 3 shows a section view of the central bridge
support, and the scattered distribution of timber piles which support the bridge. The seismic stability of each

support is evaluated through static pushover analysis.

Results & Discussion

Figure 2 shows the results of pushover analyses of the central bridge support including and neglecting
timber pile elements. Both analyses show appreciably close results, suggesting that these modified soil

parameters can be used to closely estimate the behavior of the piled foundation in a simplified mesh.
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Figure.3 Plan view of central bridge pier showing timer pile distribution



