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Seismic analysis and dynamic behavior characterization
of rib-reinforced pre-cast tunnels

Ki-Il Song, Sung-Hoon Jung, Gye-Chun Cho

Abstract The novel cut-and-cover tunnel construction method using rib-reinforced pre-cast arch segments has been
recently developed and applied for practice to secure a structural stability of high covering and wide width section
tunnels. Cut-and-cover tunnels are usually damaged by the seismic behavior of backfill grounds in case of a low covering
condition. Seismic analyses are performed in this study to characterize the dynamic behavior of rib-reinforced pre-cast
arch cut-and-cover tunnels. Seismic analyses for 2 lane cast-in-place and rib-reinforced pre-cast arch cut-and-cover
tunnels are carried out by using the commercial FDM program (FLAC2D) considering various field conditions such
as the covering height, embankment slope, and excavation slope. It can be concluded that the amplification of seismic
wave is reduced due to an increase in the structural stiffness induced by rib-reinforcement. The results show that the
rib-reinforced pre-cast arch cut-and-cover tunnels are more effective against the seismic loading, compared to the
cast-in-place cut-and-cover tunnels.

Keywords: Rib-reinforcement, pre-cast arch cut-and-cover tunnel, seismic analysis, frequency domain analysis
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