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Abstract

In recent years, an increase in the living standards and rapid urban development has led to an increase in
populations and building density. In the planning phase of major transportation projects, the obstacles that existing
structures present should be considered. After the completion of the first and second phases of the Taipei MRT project in
the near future, the additional following routes will overlap the operating routes or stations to connect with the existing
MRT network. Therefore, the means of reducing the construction risk must be considered in the design and analysis phases.
This paper presents a circular line case of a shield tunnel that passes underneath an operating MRT station. To reduce the
risk of shield machine launching, the vertical and horizontal ground improved grouting method used in front of diaphragm
wall of station and beneath station was considered in the planning and design stage. Moreover, in the detail design, two-
and three-dimensional analytical software was used. According to the construction process, the influence of a shield
passing underneath the existing station structure was simulated on the basis of the actual boundary conditions and

reasonable assumptions. New construction technologies were applied during construction. For example, a horizontal
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drilling locator was used to confirm the construction accuracy, and a high-pressure water jet and diamond chainsaw were

used to cut both the existing and new diaphragm walls of the station. The analysis results were considered for the

subsequent construction risk control. The process of the shield tunnel passing underneath the existing MRT station was

managed by the launching control and automatic monitoring system. This successful case can be referred to for similar

projects in the future.

Key Words : breakthrough of diaphragm wall, ground improvement, automatic monitoring.
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