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The purpose of this study is to construct a method to estimate earthquake damages on railway structures
and suspended periods. Previous vulnerability functions do not show relationships between railway structure
damage and JMA seismic intensity for different structural types. Few researches exist about relationships
between suspended periods and structural damages. In this study, seismic vulnerability functions for each
structural type and suspended period estimation models considering structure damages are constructed.

As preparatory for studies, the length of earth structures of all lines is measured from web-GIS data by
GSI. The number of bridges and tunnels of all lines surveyed are also measured. The spatial distributions of the
JMA seismic intensity along the lines surveyed are estimated from the observed intensity data.

The damage survey data of railway structures in the 1995 Kobe Earthquake, the 2004 Niigata Chuetsu
Earthquake, the 2007 Niigata Chuetsu-oki Earthquake, and the 2011 Great East Japan earthquake are collected
and compiled. Seismic vulnerability functions for each railway structural type are constructed. The results
indicate that (1) the lowest seismic intensity level which cause damages are different by each structural type, (2)
damage rates at each seismic intensity level are also different by each structural type, and (3) heavy damage
rates of viaducts in the 2011 Great East Japan Earthquake are lower than those in the 1995 Kobe Earthquake,
due to the seismic retrofit actions after the 1995 Kobe Earthquake.

The railway suspended data are collected and compiled. The relationships between suspended periods due
to an earthquake and factors such as structure damage and other are examined. The Models to estimate
suspended periods of railway are classified by damage level or earthquake type, and 10 models are constructed.

Applying the seismic vulnerability functions and the suspended period estimation models in railway lines
from Tokyo to Chiba, structure damages and suspended periods of each line due to a scenario earthquake which
will occur under the central part of Tokyo are estimated. The results indicate that the method could estimate

structure damages and suspended periods considering the differences in the structural type.
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