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Research on the Permeability Characteristics of Mud Film on the Excavation
Surface of Mud-Water Shield Based on Transparent Soil Technology
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(Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering,

Hohai University, Nanjing, Jiangsu 210098, China)

Abstract; In order to more intuitively observe the process of grouting diffusion and mud film formation
in the shield mud film formation test, this paper developed a set of visual grouting test system for the ex-
cavation surface of the mud-water shield. The visualization test of the mud infiltration process of the
mud-water shield under variable conditions, recording the infiltration images of each transverse and lon-
gitudinal section, and binarizing the images, exploring the influence of formation particle size and slurry
viscosity on the mud diffusion pattern, and evaluating the formed mud The research results show that the
permeability of the slurry in the formation is an important criterion for evaluating the quality of mud film
formation, and the pore size of the formation and the viscosity of the mud are important factors affecting
the penetration distance of the slurry. Under the condition of high permeability soil layer, reducing the
opening ratio of the shield machine cutter head and reducing the grouting pressure can help to form a
mud-skin type mud film. The test results have important guiding significance for the mud engineering of
shield tunneling.
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Fig. 1 Schematic diagram of test device
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Tab.1 The basic physical properties of the formation tested

WE kifd/mm €, Dgy/mm D/mm f/(cm-s™")

S, 0.25~0.5 1.38 0.50 0.36 6.8x107?
S, 0.5~1.0 1.38 0.80 0.58 3.4x107"
S, 1.0~2.0 1.38 1.50 1.09 1.2
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Tab. 2 Test the properties of each material

G5 /(g-em™) KifE/s /(mPa.s) /pm
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Fig. 2 Physical map of each numbered slurry
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Fig. 3 Three typical permeability curves of slurry in formation
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Fig. 4 The shape of the grout in the longitudinal

section in the formation
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Fig. 5 Comparison of cross-sectional diffusion patterns of

(b) 120's (c)240's (d)360's

type I slurry (O cm in front of shield)
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Fig. 6 Comparison of cross-sectional diffusion patterns of
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Fig. 7 Comparison of cross-sectional diffusion patterns of

type Il slurry (O cm in front of shield)
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Tab. 3 Test results of each group
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Fig. 8 Percolate volume under different grouting pressure
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Fig. 9 Comparison chart of penetration distance after working condition improvement
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working condition improvement
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