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A PROPOSAL FOR A DESIGN OF TUNNEL SUPPORT

USING REINFORCED PROTECTIVE UMBRELLA METHOD
AND ITS RESTRAINT EFFECT ON TUNNEL DISPLACEMENT

w5 BUED
Haruo TAKI, Masahiro IWANO

This paper describes a new design method for the reinforced protective umbrella method.
In this design method, structural analyses have been carried out by using three-dimensional
beam and shell combined model, which consist of not only primary support : steel support and '
shotcrete, but also auxiliary support : long steel pipe and surrounding grouting. In these
analyses, the estimated incremental load is applied to the excavated area behind of tunnel face
in top heading and is moved according to the progress of tunnel face. By multiplying the
incremental di»splacemcnts, the total displacements are obtained. Then we discuss the effects of
umbrella method for displacement control, according to the analysis results based on this design

method.
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