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Effect of wave propagation to seismic response on transmitting boundary
of discrete system

Ryutaro KAWANA, Sanghun LEE and Takao ENDO

In semi-infinite continuous elevated bridges such as ‘Shinkansen’ railway or highway bridges, wave
energy is transmitted through interaction between neighboring bridges. In order to include this
phenomenon in analysis, appropriate boundary condition need to be incorporated. However, up to now,
when vibration analysis was conducted the boundary conditions of such semi-infinite continuous,
elevated bridges were considered to be free. In this research, we clarified that the harmony response of
each frequency component set by the transmitting boundary is greater than that of the components set
by the free boundary conditions of wave propagation under which energy dissipation occurs from the
analysis area to the outside. The phenomenon was studied using numerical analysis to determine whether
it would occur even in the case of earthquakes. Conclusively, frequency components of wave propagation
conditions of the ground motion, it was confirmed that have a significant influence on earthquake
response. Also it showed that the area of the wave propagation condition part in the Fourier spectrum is

an indication to determine whether the phenomenon occur.



