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Estimation of Final Deformation of Hard Rock Tunnel Using Early Measured Deformation

Seung-Gon Song, Hyung-Sik Yang, Seong-Sik Lim and So-Keul Chung
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Abstract. To use the early measured data of tunnel deformation in back analysis, the relationships between these
values and final deformation data were studied. Panet's exponential and fraction equations successfully approximate
the convergence of the hard rock tunnels. Measured deformation data of 1D location, U, showed that they can
be fitted to linear equations but should not be used to estimate potential deformation before measurement, C,. Early
measured data /;, U,p, and final deformation (/; showed linear correlations. It proved that estimated data of
final deformation from early measured ones can be used as input parameters for back analysis.
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Table 1. Various functions for fitting convergence.
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Modelling function Parameter Remarks
C(x) = a{l — exp(— &)} .
b Elastic
or C(H = a{l — exp(— &)} &
C(H=a log (1+b) a, b Visco-plastic
- _ X 2 ) R
C(x) = C,{l ( X+ ) } Cx, X Elasto-plastic
Clx, &= a{l — exp(— b))} + {1l — exp(—dH} a, b, c d Visco-elastic (Kelvin-Voigt)
2
co= cf1-| o )}
Cx, X, T, m Elasto-plastic with time-dependent closure
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Fig. 1. Generalized form of tunnel convergence.
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Fig. 3. Results of regression on the left-conv. and right-conv. and horizontal-conv. (Unnong)
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