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Investigation on Effects of Face Reiforcement by Long Facebolting in Squeezing Rocks
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At lTiyama Tunnel, the long facebolting by means of GFRP tube bolt has been adopted for the face
stabilization of squeezing rocks. In-situ pull tests of GFRP tube bolts with different injection materials
were performed in order to determine the cohesive parameters of a numerical bolt model. The axial forces
of a long facebolt and the extrusive displacements of a tunnel face during excavation were measured.
Results of three-dimensional excavation analyses successfully explained the behaviors of the facebolt and

the tunnel face. Numerical analyses with different injection materials indicated that the reinforcing effects

by facebolting were significantly influenced by the cohesive parameters of the bolt model.
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