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Face Stability Assessment of Slurry-shield Tunnels
- Concentrating on Slurry Clogging Effect -
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Abstract

In this paper, the rheological characteristics of slurry used for slurry-shield tunnels were studied with emphasis on
penetration characteristics. The slurry penetration was modeled by soil-filter clogging theory. The coefficient of particle
deposition was suggested as an indicator of slurry clogging during tunnel construction and calculated through model
tests. The measured slurry weight, clogged in the base soil, was compared with the value obtained from clogging theory.
Based on the testing results, a stability analysis of a tunnel face was performed to pinpoint the most influential factor
affecting stability of slurry-shield tunnels. It was found that the stability of tunnel face is dependent on the ratio of
infiltration velocity to the coefficient of particle deposition, and the penetration distance of slurry increases with the
ratio of infiltration velocity to the coefficient of particle deposition. Since the stability of tunnel face decreases with
the slurry penetration distance, it was necessary to add some additives in order to reduce the slurry penetration distance.
It was found that the ground condition needs additives when the soil has the effective particle diameter(D1o) larger than
0.75mm. It was also found that the tunnel face stability due to slurry penetration is significantly affected by the tunnel

advance rate.
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