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Abstract: When tunneling in clay stratum, the shield may encounter some problems such as
“mud cake” on the cutterhead, soil accumulation in the chamber, and poor soil discharge.
Therefore, based on the shield project between Wenchu Road Station and Guanyin Road Station
of Shenyang Metro Line 6, muck improvement was carried out based on foaming ratio and half-
life test, dispersant settlement test, rotating shear test, mobility test and stirring test. Finally,
scanning electron microscopy, Zeta potential and double electric layer theory were used to
analyze the mechanism of clay improvement by dispersant. The results show that the performance
of the modifier is better when the volume fraction of foam agent is 4% and the sodium
hexametaphosphate mass fraction is 2%. The improvement effect is better when the moisture
content of soil layer is 30%, the dispersant injection ratio is 10% and the foam injection ratio is
30%~60%. Scanning electron microscopy and Zeta potential tests showed that 2% sodium
hexametaphosphate solution can increase the thickness of the clay double electric layer and
disperse the clay.

Key words: earth pressure balance (EPB) shield; muck improvement; electric double layer
theory; clay stratum; evaluation index
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