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Summary FLEX, an automatic shield direction control system, has been in operation for more than 20 years. As of
July 2011, the system has been applied in 41 cases and the distance of tunnels constructed using the system has reached 45
km. The system has been improved while applied under severe conditions including sharp curves and large cross section.
It is now applicable to almost all types of shield tunneling. FLEX is an effective discriminatory technique in the bidding
based on proposal evaluation. It helps accelerate the construction of shield tunnels of large cross section as a central
technique in the “Loss-Zero Method” that enables simultaneous implementation of excavation and segmental ring
assembly. This paper describes the process of system development and outlines the latest system. Case studies of system
implementation are also presented: work for a main rainwater drain with the system adopted in construction in a sharp

curve and work for a utility tunnel in a green zone with the system adopted in construction on a steep slope.

Key Words :  Shield, Aautomation, Gyrocompass, Sharp Curve, Steep Grade
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