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Abstract

In slurry-shield tunneling, large volumes of waste slurry are generated, and the volume-reduction
treatment of this waste slurry produces substantial amounts of tailwater. Given the stringent
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environmental protection requirements in construction projects, analyzing and summarizing the
technologies for treating and utilizing slurry-shield tailwater is highly important. Based on their
generation mechanisms, tailwater from slurry-shield tunneling can be classified into three types:
lime-containing tailwater, flocculant-containing tailwater, and tailwater mixed with underground
brine or seawater. The main properties of each type are analyzed. The core objective of tailwater
treatment is to render the tailwater harmless. The primary treatment methods include natural sed-
imentation (with decomposition), chemical neutralization, and reverse osmosis (RO) membrane
treatment. Currently, natural sedimentation and chemical neutralization remain the most com-
monly used methods. Treated tailwater can be reused in several ways, including recycling it as
slurry makeup water for the shield machine, using it for site cleaning and dust suppression, and
employing it for curing cementitious materials. However, current tailwater treatment and utiliza-
tion face challenges such as the large volume generated, low treatment efficiency, difficulty in reus-
ing the treated tailwater, and a lack of innovative treatment technologies. Therefore, significant re-
search and development efforts remain necessary in China to improve tailwater treatment and uti-
lization in slurry-shield tunneling.
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Figure 1. Distribution of underwater tunnels constructed by the slurry shield method in China
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Figure 2. Property test of the tail water
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Table 1. Properties of the tail water
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