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Facebolts against Tunnel-drive-induced deformation
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Although the application of face bolts, which are supposed to ensure tunnel stability during an
excavation in poor rocks, has been gradually expanded in Japan on these days, the assessment of their
reinforcing effect has been mostly relied on three-dimensional analysis that may lead to excessive time
and effort consuming so far. The authors have focused attention to a rather simple estimating procedure
for reinforcing effect of facebolts in the two-dimensional numerical model by the employment of the
load relaxation factor. For the proper estimation, a set of ground reaction curves reflecting various
conditions of a tunnel in extremely poor rock mass have been obtained based on three-dimensional
analyses. This paper presents a quantitative estimation of reinforcing effect of facebolts against a
horse-shape tunnel regarding variation of overburden, length of facebolts, and length of lapped portion.
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