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Centrifuge tests on Tunnel Excavation and its Simulation by Numerical Analysis (Part 2)

— Deformation at Tunnel Face and Countermeasure —

Shinichi Takahashi
Makoto Toriihara

Shigehiko Sugie

Abstract

This paper describes centrifuge model tests and their simulation by numerical analysis for tunnel
deformation and stability for low overburden depth and low ground strength. Model tests were carried out as
follows. Model ground with a tunnel was made with soil cement of strength g, 70kN/m?. After model
preparation, centrifuge gravity was increased up to failure. The main results were as follows. 1) Collapse at the
tunnel face spread to the upper part of the tunnel. 2) Reinforcement at the excavation sight was effective for
ground stability. 3) Numerical simulation was useful for prediction of deformation during tunnel construction.
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Deformation near the Tunnel Face (Casel)
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Distribution of Strain in Face Bolt
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Lateral Displacement at the Face
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