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Study on support effect of long face bolts by 3D elasto-plastic finite-element analysis

fBFET - RREZT - REx BT BLFEFTT
Arao KITAZATO, Hiroyuki I1TMURA, Yutaka NASHIMOTO, Takashi SUGIYAMA

An alteration zone of tuff was encountered at the tunneling site of Ryugatake. As supporting
measures, long face bolts were placed, which lead to successful work through the zone by full —face
cutting. Significant effect of long face bolis could be concluded from this case history. It is however
impossible to quantitatively evaluate the support effect by the data of measurements at the sile,
because of difficulty inherent to measurement of displacement in ground before face, squeezing at face
and axial force of face bolts. On lop of it, it is in fact impracticable to compare, under the same
conditions, the behavior of face—bolted ground with that of ground where no face bolts are driven.
Numerical analysis with 3D models is therefore necessary for quantitative evaluation of the support
effect. '

This paper discusses the support effect of face bolts, referring to the results of 3D elasto—plastic
finite—element analysis with models including face bols.

Keyword: 3D elasto-plastic FEM , face boit , umbrella method
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