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Measurement of Segment Behaviors in a Shield Tunnel Having a Large Diameter Using
Wireless Sensing System

Abstract

When constructing shield tunnels with RC segments, it is vital for long-term durability and
waterproofness to prevent occurrence of cracks, detachments and chippings of the concrete.
Generally, these defects are found mostly between the first and third segments where jack
reaction forces strongly act.

In order to understand the mechanical behaviors of segments for rational excavation control,
openings and gaps between segments are measured in real time using a wireless sensing system.
This system is called the “SRW system (Shield Real time Wireless measurement system)”. By
adopting this system, complicated and time-consuming wiring works become unnecessary, and
strain gage type sensors for the measurement can be installed in quite a short time.

The SRW system has already been applied to a large-diameter shield tunnel, and the following
technical findings were obtained;

(1) 90 % of total displacements occurred within one ring both in straight and curved sections.
(2) Openings and gaps still occurred even within three rings by the influence of jack reaction
forces.

(3) The first segment ring tended to be compressed rather than moving horizontally and
perpendicularly.
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