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Seismic Response Behavior of Ramp Structure in the Tunnel and its Countermeasure
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The Hansin-Awaji Earthquake of January 17, 1995 incurred severe, unexpected damage to
underground infrastructures, which had been believed to be relatively safe from earthquake
effects, compared to structures above ground. Recently, there is a great demand for the
development of super-deep underground urban space in Tokyo Metropolitan area. However a
seismic response behavior hitherto is not known to the full extent for complex structures, such
as the connection part of vertical shaft and tunnel, the junction of a highway tunnel, and the
ramp way. Moreover, the seismic design procedure of complicated parts of underground
infrastructures is not well established. In this paper, the seismic response behavior of a ramp
way tunnel, characterized by stress concentration,  is investigated on the basis of the results
of large-scale three-dimensional dynamic analyses. An example of its seismic
countermeasures is introduced and its performance is monitored.
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