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Development of High-Absorbent-Polymer Shield Tunnelling Method (Part 1)
——Experimental Study——

Yoshinari Hanyuda Toshio Fujiwara

Abstract

Injecting a high-absorbent polymer into an earth-pressure shield tunnelling machine is effective
for increasing fluidity and watertightness of excavated soil and preventing severe outflow of under-
ground water and soil from the chamber. Consequently, in any case, even in sand-gravel soil,
excavation can be expected to succeed without hindrance except in case of the following trouble.
Generally, a powder of the polymer absorbs water several hundred times its own weight and becomes
a gel. When using in powder form filling the earthpressure chamber is difficult while mixing
efficiency with soil is poor. Actually, in an enclosure filled with soil, the preceding material makes
a watertight zone partially around the injection pipe to interfere with the material following. The
mixing efficiency is not good as a gel. This paper is a report on experiments concerning how to use
gel for sand-gravel soil, and how to dissolve gel mixed into excavated soil. The results show that
foamed gel is effective in sustaining pressure in the chamber compared with pure gel in gravel.
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