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CONNECTOR STRENGTH IMPROVEMENT OF FACEBOLTS
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Recently, long facebolting with connected-GFRP-tube-type bolts has been adopted for the stabilization measure against face
collapse of tunnels. However, the bearing strength at bolt connection is 1/5 as weak as that of the bolt material (1,000kN).
In this study, the bearing strength of the connection part of the bolt was improved by setting a reinforcing GFRP bar inside the
connector of the GFRP tube bolt followed by grouting. It was confirmed that the reinforced connection part had the bearing
strength of 350kN or more with laboratory pull tests. At liyama tunnel, such reinforced GFRP tube bolts were applied for the
facebolting. The axial forces of a facebolt during excavation were measured and the axial forces at the connection parts were
confirmed to bear the axial forces of more than 300kN.  Analyses of tunnel excavation with facebolting with and without the

connector reinforcement were performed and the results were compared in the effects of face reinforcement.
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