27 8 Vol.27 No.8
2005 8 Chinese Journal of Geotechnical Engineering Aug., 2005
1 1,2 1
Q. 210098 2. 310012)
TU 43 A 1000—4548(2005)08—0897—06
(1962— )

Numerical study on face movement and collapse around shield tunnels in sand

ZHU Wei'  QIN Jian-she? LU Ting-hao'
(1. Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China; 2. Zhejiang Academy of

Building Research and design, Hangzhou 310012, China)
Abstract: The face stability control is a key operation during shield tunnel excavation. The study of supporting earth pressure in
chamber takes a major role in the design of such kind of underground structures and many centrifugal-model tests have been
carried out in recent years. A three dimensional fast Lagrangian differential finite element method which could reflect the large
strain behavior of material was employed to simulate the deformation and failure of excavated face. Based on the numerical
analysis, some insights were given and discussed.
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Fig. 1 Sketch map for numerical simulation
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Fig. 3 The relation between face support pressure and unbalance

force
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Fig. 6 Subsurface settlements on face failure condition 3.1
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Fig. 7 Longitudinal surface settlement contour on face failure . . .
N ) Fig. 9 The relation between support stress and face horizontal
condition (unit: m) . .
displacement with

15 — 3
Table 3 Influence of tunnel depth on limiting support pressure
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Fig. 8 Cross sectional settlement contour on face failure condition 1)
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Table 4 Longitudinal surface settlement curve on face failure
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Fig. 10 The relation between support stress and subsidence with DZ3 4.9 85.55
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Fig. 11 The transverse settlement troughs on face failure condition
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