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Tunnel Face Reinforcement Method by means of Long Facebolts
- Estimation of Reinforcement Effects by Measurements & Numerical Analyses -
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Tunnel Face Reinforcement Method with Long Facebolts

Types of Facebolts

Connected
Expanded-Steel-Tube
SO\ Facebolts

Long Facebolting
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The tunnel face is reinforced by means of long facebolts so as to restrain
the extrusive displacement at the face and consequently to stabilize the
face. This tunneling method enables the use of large construction
machines resulting in effective tunneling.
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In-situ Measurement: Axial Force Distribution of a Long Facebolt

Connected Expanded-Steel-Tube (EST) Facebolt

Instrumented Bolt
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long face bolt for axial force measurement
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Estimation by 3D Analyses
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The reinforcing effects of the facebolts are verified by measuring the
distribution of axial forces along the facebolt installed at the face. A novel
method to measure the axial forces of a connected expanded-steel -tube
facebolt has been developed and applied to a tunnel face.
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Prediction Analyses
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The reinforcement effests of different types of facebolts can be estimated
with the 3-dimensional analyses.
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