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A Back Analysis Study for the Assessment of Tunnel Lining Safety Using
Numerical Analysis Model

Chi-Hyun Park, Chang-Yong Kim and Hi-Keun Lee

ABSTRACT In ordinary back analysis it is hardly possible to obtain the mechanical properties of tunnel lining by using
commonly measured displacements of tnnel lining, because only a few displacements could be measured at the site.
Therefore, it is necessary to develop a new method which can evaluate the state of stresses of tunnel by using measured data.
In this study, in order to assess tunnel lining stability by estimating its stresses with a few measured displacements, a
formulation of back analysis method was proposed. The accuracy of results were investigated through the parametric study
for several types of measurement model of two dimensional elastic lining. This new back analysis method to assess tunnel
lining stresses and strains with a few numbers of measured displacements showed high accuracy and good applicability when
compared to the results of numerical experiments by FEM. The method has been tested on subway tunnel and its
applicability has been confirmed by comparing field and analytical data. It is verified that the stress on the tunnel lining can
be obtained by only more than 3 point of input displacements without any condition of external loads.

Key words : back analysis, tunnel lining, displacement, measurement, stress
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Fig. 6. Flow chart of Back analysis program
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