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The characteristic behavior of the tunnel by high strength support structure in the weak
rock

Toshihisa TAKAHASHI, Kiyoto NAKANO and Kousuke KAKIMI

The Hobetsu tunnel is a 4,323m long road tunnel that passes through weak geological formations
expressing short stand-up time which consist of a Hattaomanai melange and clay-like serpentinite.
Given the competence factor (qu” v t * H) ranging from 0.2 to 0.3 for the rock mass, large displacement
of surrounding ground and failure of tunnel supports were possibly expected while the tunnel was being
excavated. For that reason, the design for the tunnel had adopted not only a high-strength support
structure fulfilling the support pressure estimated as necessary based on the thick cylinder theory, but also
the full-face excavation method with early-closed liner which was being placed within 1.0D (D means the
diameter of the tunnel) away from the tunnel face in combination with auxiliary bench cuts for safe
construction.

As a result, the high-strength support was mechanically stabilized within its allowable deformation
representing its suitability to such rock mass. In addition, the mechanical behavior of the tunnel was
clarified.
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