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THE TUNNELLING WITH THE NATM ACCOMPANIED WITH VERTICAIL EARTH
STITCHING BOLTS TO RESTRAIN SURFACE SETTELEMENT
Nobuyoshi TANEIKE, Sadao MATSUHASHI, Kenzou MIZUHARA and Tsutomu IGARASHI

Based on the actual results of the work, this paper has made clear characteristics of
restrained settlement of the ground surface by using vertical earth stitching bolts and their
effect for tunnel excavation under the ground condition of loose bedsand and shallow
covering. ’
Considering the geology of the site consists of filling and alluvial deposit, the settlement
restraint method by vertical stitching earth bolts can be widely  applied to tunnel
construction in urban area.
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