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Report of a safe and successful shield tunneling which used the freezing method
and a receiving room together at great depths and under high water pressure

Toshio OKAZAKI, Masayuki MATSUURA, Jun SUGIYAMA
and Toshiyuki SUENAGA

In order for the shield machine to reach the arrival shaft, since various potential risks exist, including

cases where the arrival shaft itself is inundated due to groundwater inflow from between the shield machine
and the arrival shaft wall and cases where the surrounding ground collapses due to inflow of debris, it is
necessary to adequately consider preventative measures for dealing with such events.

The segment of 2.3 km between the Morigasaki Water Reclamation Center and the intermediate starting
shaft has been completed out of 8 km of the alignment connected with the connection duct having an inner
diameter of 6,000 mm between the Shibaura Water Reclamation Center, which runs under the Tokyo Met-
ropolitan Sewerage Bureau, and the Morigasaki Water Reclamation Center.

During construction, the project encountered extremely severe conditions including earth cover of 59
meters, water pressure of 0.65 MPa, and the sewage system just above the arrival shaft was in operation.
To cope with these issues, we resorted to various approaches — construction of a temporary wall that the
shield machine was able to cut directly, provision of a receiving room, and use of a freezing method with
liquefied carbon dioxide. This paper reports how the shield machine was able to bore the ground efficiently
and safely up to the arrival shaft.
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