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Foaming Agent Reducing Environmental Effects for a Shield Tunnel
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Abstract

Anion surfactants with good biodegradability are used as foaming agents during shield tunnel construction,
and hence, the environmental impact of foaming agents is small. However, foaming agents with a lower
environmental impact are required if water with a high density of anion surfactants is temporally generated
when the foam mixed with soil comes in contact with rain water, or if the foaming agent is thrown into a wet
area at a disposal site. We developed new foaming agents with the same performance as typical foaming
agents and a lower environmental impact. We investigated four anion surfactants in terms of their foam
properties, the plastic flow of foam mixed soil, toxicity to fish (java killifish), and biodegradability. Sulfonate
and sulfate were added with fatty alcohols to create highly foaming agents to improve foam properties and the
plastic flow in foam mixed soil. The selected sulfate was equally biodegradable, but its toxicity to fish was
about 1/24™ as compared to typical foaming agents.
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Changes of Remaining Foam Volume
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Changes of Forming Agents Content in River and Seawater
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