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Reliability Evaluation of Stress Estimation Based on Initial Stress Measurement Results Using the
Borehole Deformation Method

Abstract

In recent years, numerical analysis has been used in the design of mountain tunnels, and it is well known that the
analysis results depend heavily on the initial stress of the rock mass surrounding the tunnel. However, few cases
have incorporated field-measured initial stress into actual designs. In this study, multiple field measurements were
conducted in a disused tunnel using an initial stress measurement device based on the borehole diameter variation
method, which is currently under development. Bayesian estimation was applied to the obtained displacements, and
the mean values and 95% HDI were compared for stresses estimated from a single measurement and those
estimated by integrating multiple measurements. The results confirmed that the mean stress values were generally
consistent between both approaches, and that the 95% HDI narrowed in the estimates derived from integrating

multiple measurements, thereby improving the reliability of the stress estimates.
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