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PERFORMANCE EVALUATION TEST OF INITIAL STRESS MEASUREMENT
BASED ON BOREHOLE DEFORMATION METHOD

Abstract

Numerical analysis such as the finite element method (FEM) has frequently been applied to design tunnels under
special design conditions or when deformation occurs. Since the initial stress state of rock mass around the tunnel
greatly affects the analysis results, it is desirable to measure the initial stress around the tunnel. However, there are a
limited number of application examples of measuring initial stress for tunnel engineering projects. In this paper, the
authors conducted a series of loading tests using a sandstone block to verify the accuracy of the initial stress
measurement device based on the borehole deformation method. It was ensured that good reproducibility of the
developed stress measurement device can be achieved. Then, a comparison of the measured stress components against
the applied stress indicated that the measurements show qualitatively good performance, although there remain some
issues to be improved in terms of quantitative performance. To aim for better performance, a theoretical solution was
utilized to elucidate the most significant factor that influences the evaluated stress components. The results showed
that the most significant factor for better quantitative performance is to achieve the correct symmetry of the measured

circumferential displacement with respect to the angle associated with the borehole wall.
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