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A study on the effect of umbrella method for tunnel based on field measurements
—in case of MAIKO TUNNEL (North Site) —

meE R, BE s, FA £EY. 58 27, el H2Y
Y asuhiko HAKOISHI, Masahiro IWANO, Toshihiko AOKI, Hiroshi AONO and Toshihito KAMEY AMA

Pre-reinforcement ahead of a face using long steel pipes and consolidation grouting, known as an umbrella
method, is the promising method to sustain the stability of a tunnel face and to reduce the ground settlements.
However, the rational design methodology has not yet been established. First of all, the behavior of the ground
around the tunnel supported by the umbrella method due to tunnel excavation is described. Next, the behavior of
support members is closely examined based on the field measurements. Finally, a couple of notes for the design and

construction techniques regarding the umbrella method are described.
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