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Influence of Zero Reading on Predicting Crown Displacement of Tunnel

Kwang-Yeom Kim, Ho-Geun Kim, Youg-Seok Seo*

Abstract Deformation behaviour of rock mass around an opening measured during tunnel excavation is very important
in order to assess the stability of the tunnel. Unfortunately displacement measured only after the installation of
displacement measuring device can be acquired, which results in inevitably excluding the pre-displacement occurred
and accumulated before the displacement measuring devices are installed. So it is very important to consider the
pre-displacement based on the elapsed time before zero reading after deformation behaviour started. In this study,
the accuracy of total estimated displacement depending on the distance between face and measurement position
is calculated by statistical non-linear fitting on measurable displacement data. Besides, the influence of the
unavoidable measurement error is considered by using Monte-Carlo simulation. As a result, the faster the initial
reading started and the smaller the measurement error is, the higher the accuracy of estimating total displacement

is obtained.

Key words Tunnel, Zero reading, Pre-displacement, Measurement error
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Fig. 3. Variation of displacement vector orientation on crown
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Fig. 4. Classification of displacement (Parnet and Guenot,
1982)

Fig. 5. Geometry of 3D FEM mesh
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Table 1. Calculated total displacement function elements and accuracy of estimation

Distance between face and zero reading point

0.0D 0.2D 0.4D 0.6D 0.8D 1.0D

Cx -0.405 -0.219 -0.137 -0.092 -0.068 -0.053

X 5.524 7.449 9.143 11.817 14.530 21.247

C, 0.405 0.219 0.137 0.092 0.067 0.053

G 0.000 0.190 0.296 0.287 0.268 0.136

U, 0.193 0.195 0.207 0.181 0.160 0.090

Co+ U, 0.193 0.385 0.503 0.468 0.428 0.227

Ufina 0.598 0.604 0.640 0.560 0.495 0.280
Accuracy(%) 99.317 99.795 93.721 93.091 82.248 46.450
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