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The Effect of Reinforcement in NATM Tunnel by Quasi-3-dimensional EFM Analysis

Yoshifumi TAGUCHI, Fujita Corporation
Kazuo KAGAWA, Fujita Corporation

Abstract

In recent years, many New Austrian Tunnelling Method (MATM)} tunnel have been constructed in
diluvial sand. Various reinforcements have been employed to stabilize the face and to control
surface settlement.

Numerical analysis of the effects of these reinforcements is a 3-dimensional problem. FEM
analysis applied to this 3-dimensional problem is a complex and time consuming process.

The problem may be reduced to a 2-dimensional one, if spring elements with the equivalent
effect of 3-dimensional ones are installed at each node. In this study, the model was compared
with the 3-dimensional deformation and stress analysis of an unlined tunnel. Quasi-3-dimensional
FEM analysis was carried out on the model using various different reinforcements, and the study

was conducted on surface settlement and stability of the face.
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