24
Proceedings of the Symposium on Underground Space Vol.24, JSCE C1-3

ALt ARFEFERMEICHS(TAHE R RILD
REEREERELSEOMEXE

STUDY ON DAMAGE TO ROADBED OF RAILWAY MOUNTAIN TUNNEL
CAUSED BY EARTHQUAKE IN 2011 AND SEISMIC RETROFIT OF TUNNEL

HRE EYRL - OKEF OB - ORKS [ER2 - Sk B
Shinya MIYAZAKI!, Koichiro MIZUNO!, Hironori KIMURA?, Takashi SUZUKI?

This paper outlines seismic damage to Shinkansen tunnels caused by earthquake in 2011 and seismic ret-
rofit to prevent heavy damage to mountain tunnels.

Some tunnels had suffered seismic damage from earthquake on March, 2011. Although the earthquake
caused large-scale damage to structures, JR East’s tunnels did not suffer fatal damage. And, the damaged
areas were confined to limited parts of each tunnel. The most typical damge was heaving of roadbed.

Through detailed investigation of tunnels and ground properties around tunnels, authors confirmed the
cause of the seismic damage. Considering the structural properties of damaged tunnels, the roadbed struc-
uture was weak compared to the structure of lining. And, from the consideration about ground condition,
we believe that the heaving was caused by the geological and structural weakness, comparing with the
properties where damage was not observed.

Although the damage was not fatal, JR East needed to prevent similar damage in preparation of another
strong earthquake in the future. With knowledge obtained from the detailed analysis, the authors deter-
mined tunnels requiring seiscmic retrofit to roadbed from among existing tunnels in JR East’s area. Fu-
thermore, reffering to the damage analysis, the principle idea of seismic retrofit to roadbed of tunnels is
considered to be integration of tunnel roadbed by installation of rockbolts.

Key Words : seismic damage, seismic retrofit, roadbed, heaving, railway structure, tunnel, earthquake
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