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Development of Foaming Technology and Visualization Technology for Shield Tunneling in Stable Condition
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Development of Foaming Technology and Visualization Technology for Shield Tunneling in
Stable Condition

Kenichi Kawano, Hideki Nagatani, Issei Sato and Liu Weichen

To achieve stable tunnel boring machine (TBM) excavation without trouble, it is
important to ensure the plastic flowability and water sealing properties of excavated soil. To
ensure these properties, the performance of foam used in shield construction must be
improved. To improve the plastic flowability, the diameter of the foam must be made as
small as possible because the foam needs to be adsorbed between soil particles to exert a
bearing effect. In addition, since the foam disappears naturally, it is essential to strengthen
the foam film and lengthen the time until the disappearance process is completed. Moreover,
to improve the water sealing performance, it is necessary to form an impermeable layer with
the foam on the ground side, and the foam must bind with soil particles to create a water-proof seal in
the ground. For this purpose, we found that it is crucial to use foam with a high foaming ratio.
Adding to the foaming technology, we also advanced the visualization technology based on
sensing technology used for shield tunneling. For promoting stable TBM excavation, it is
essential to understand the composition of the soil layer expanding in front of the cutter face
of a TBM and the plastic flowability of the excavated soil in the chamber of the TBM, and we
succeeded in understanding and quantitatively evaluating them using newly developed
sensing technology.





