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Field Experiments on Foam-injected Shield Tunnelling Method (Part 1)
——Advance of Earth-pressurized Shield (¢ 2,670 mm) by mixing Foam—-—
Jiro Saito Toshio Fujiwara

Yoshinari Hanyuda Yukio Yamashita

Abstract

In advancing forward of an earth-pressurized shield tunnelling machine, excavation
is hindered through blockage of the pressurized chamber by soil depending on the pro-
perties of the soil. The phenomenon of blockage is due to adhesion and arch action
through compaction of soil, and the result is that excavated soil is obstructed from being
discharged from the screw conveyor. Methods using bentonite or clay have been introduced
as countermeasures. The authors used air bubbles to increase fluidity of soil in laboratory
testing and have reported about this method. This time, the authors report on field ex-
periments in which the shield machine was driven while injecting foam into the chamber.
By mixing foam, the rate of advance was doubled while the loads on the various parts of
the machine were reduced to 80% in comparison with past use in the field. Moreover,
it was possible to proceed smoothly in excavation with controlling earth pressure at a re-
latively constant level.
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