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Support Stress Reproduction Analysis to Predict Support Stress
from Underground Displacement

Daisuke Fujioka Kenichi Nakaoka

Abstract

In mountain tunnels, the ground properties are estimated using converged tunnel displacements for back
analysis. Forward analysis with these properties shows good agreement for tunnel displacements but often
deviates for support stresses, such as steel supports and shotcrete. This study aims to improve the accuracy of
support stress prediction by simultaneously reproducing the measured tunnel displacements and support stresses.
The analytical values approach the measured values by introducing interface elements to the boundaries between
the steel supports and the ground, top joints, and joints of the upper and lower half supports. Additionally, this
study considers the possibility of slippage at actual boundaries and suggests a measurement method to confirm
its presence or absence, thus enhancing the understanding of support-ground interactions.
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