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Abstract

The sandy soil layer is a typical mechanically unstable formation. The spouting problem caused by
its high permeability is one of the most important problems in the construction of the shield ma-
chine, which affects the shield machine’s slag discharge, normal excavation and even the earth
pressure balance of the tunnel face. The muck improvement technology is convenient and effec-
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tive to solve such problems. The three most commonly used modifiers are: foaming agent, polymer
and bentonite mud. Therefore, through the blocking effect, adhesion effect and timeliness of the
foaming agent, the optimization of the gradation of bentonite, the micro-mechanism, and the
analysis of the microstructure and chemical composition of the polymer polymer, the improve-
ment mechanism of the sandy soil permeability of the modifier is obtained. Laid a theoretical
foundation for the improvement of sandy strata and muck soil, which is of great significance to the
“spraying” problem of water-rich sand excavation.
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Figure 1. Conditioned soil by foam
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Figure 2. Conditioned soil by foam
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Figure 3. Foam structure
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Figure 4. Plateau boundary of the foam system (liquid film becomes thinner with drainage)
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Figure 5. Bubble merger
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Figure 6. Gas exchange
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Figure 7. Three-phase composition diagram of sand before and after improvement of
bentonite
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Figure 8. Microscopic lattice structure of montmorillonite
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Figure 9. Mechanism of bentonite to condition sand
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Figure 10. Interaction between polymer CMC and sand
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Figure 11. Mechanism of polymer-improved sand
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