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Abstract: The enhancement mechanism of biomass straw fiber on the filter cake formation for bentonkte slurry
during slurry shield tunnelling in saturated sandy soil was introduced, to solve the problem that the filter cake is
hard to be formed in the highly permeable soil. The infiltration process of slurry in saturated sandy soil was
investigated using column infiltration test. The filtration loss, filter cake formation and effective pressure
transfer were analysed. The effects of biomass fiber content on filter cake formation and effective pressure
transfer were discussed. The results show that: (1) the viscosity of biomass fibre enhanced slurry is low, the
stability of suspended particles is high and the density of biomass fibre enhanced slurry is low; (2) the ability to
form a filter cake of the biomass fibre enhanced slurry is greatly improved, which can reduce the use of
bentonite; (3) for 40 kg/m3 bentonite slurry, 62.5 kg/m® biomass content can achieve 100% slurry pressure to
effective support pressure, while for 50 kg/m’ and 60 kg/m’ bentonite slurries, 50 kg/m’ biomass content

meets the requirement; (4) the infiltration model well predicts the infiltration process of biomass fiber enhanced

slurry.

Keywords: slurry shield; saturated sand; biomass fibre enhanced slurry; filter cake; pressure transfer
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Fig. 2 Interpretation of data from a rheometer test
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Table 1 Mineral contents of the bentonite
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Table 2 Data of shear stresses from the rheometer for

various concentrations of bentonite
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60 4.0 4.1 9.1 12.9 15. 8 23.3
70 9.4 9.6 21. 4 28.1 33.5 46.4
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Table 3 Rheological properties of slurries with different

bentonite concentrations
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Fig. 4 Viscosity value ranges of slurries with different

biomass fibre contents
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Table 4 Inputs for equations (2) and (3)

B n L/m  A¢/m L/m  k/m ky/m
(kg/m?)
37.5 0.4 5 3.7 0.057 4X10°
50 0.4 0.23 5 3.7 0.057 2X10°°
62.5 0.4 0.18 5 3.7 0.057 1xX10°°
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