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SYNOPSIS : Successful design, construction and maintenance of NATM tunnel demands prediction, control,
stability estimation and monitoring of surface settlement, gradient and ground displacement with high accuracy.
Back analysis using measured data and forward analysis have been and are indispensable tools to achieve this
goal. Sakurai provided the hazard warning levels for assessing the stability of tunnels using the relation of
critical strain and apparent Young's modulus.

This paper performed the estimation of tunnel stability on construction. Firstly, the apparent Young's
modulus concept and back analysis method is introduced for the assesment of tunnel safety during excavation
a brief framework. Secondly, this paper deals with case study using "Apparent Young's modulus" and "Back
analysis" for the purpose of estimating the stability of NATM tunnel in Korea. Finally, a general method that

can be estimated the tunnel stability discussed by a flow chart.

Key words : NATM tunnel, direct strain estimation, apparent Young’s modulus estimation, ground

strain distribution, back analysis.
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2003; The British Tunnelling Society and The Institution of Civil Engineers, 2004).
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