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Numerical research on face movement and collapse of shield
tunneling in silt ground
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Abstract: The face support pressure control is a key operation during earth pressure balanced shield excavation. Three-dimensional
fast Lagrangian differential finite element method can calculate the large strain of material, which is used to simulate the influence of
face support pressure to face movement and collapse. Deformation and collapse pattern is discussed, and the soil stress release is

analyzed due to shield excavation. Some useful results from numerical simulation are given for controlling face support pressure.
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Table 1 Mechanical parameters of material
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Fig.1 Sketch map of numerical simulation
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Fig.2 Schematic plan of displacement observation points
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Fig.3 Schematic plan of stress observation points
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Fig.4 The relation between support stress ration and
horizontal displacement of face
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Table 2 Longitudinal subsidence on face failure condition

SR A ST K TR B m GUMEA/ mm
DZ0 0 30.1
DZ1 1.34 338
DZ2 2.70 349
DZ3 4.20 35.1
DZ4 5.60 337
DZ5 7.10 29.8
DZ6 8.70 26.1
DZ7 10.3 21.9
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Fig.5 The surface longitudinal settlement curve
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Fig.6 The relationship of support pressures and
longitudinal surface settlement points
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Fig.7 Displacement contours and vectors of
longitudinal section(unit: m)
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Fig.8 Displacement contours and vectors of
transverse section(unit: m)
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Fig.9 The relationship of horizontal stress release ratio
and support stress ration

THZEI S NSy L

1.0 09 08 0.7 06 05 04 03 02 0.1 0.0

0 ” .:o.:o:'o...o.'-.o..0"6=O'“0*0"'°“°“0-=o.§:
= 20F |
=20 - YA
% w0 -O- kB
= o A N S
;(g M=Ne
=
= 60 |-

80 |

100 -

B 10 RN ARIEERS SN R R
Fig.10 The relationship of vertical stress release ratio
and support stress ration
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