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I mpact of longitudinal displacement profile relaxation on contract
force acted on double shield TBM in squeezing ground

CHENG Jian-long', YANG Sheng-qi*, LI Xue-hua®, PAN Yu-cong®,
ZHAO Wei-sheng', TIAN Wen-ling*
(1. State Key Laboratory for Geomechanics and Deep Underground Engineering , China University of Mining and Technology, Xuzhou, Jiangsu 221008, China;

2. School of Mines, China University of Mining and Technology, Xuzhou, Jiangsu 221008, Ching; 3. State Key Laboratory of Geomechanics and Geotechnical
Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubel 430071, China)

Abstract: A complete 3D numerical simulation, by using FLAC®, is developed to investigate the influence of longitudinal
displacement profile (LDP) relaxation on ground deformation and contact force acted on the shield in squeezing ground excavated by
a double shield tunneling boring machine (TBM). The shapes of LDP curves using the stress relaxation are well controlled and the
defect of control method by time step is represented in comparison with the stress method. The model is based on the real geometry
and considers the nonuniform gap between the shield and ground. The characteristics of the LDP curves, the contact force and the
plastic zone on the cross-section of tunnel are studied. Some useful conclusions are drawn as follows. 1) The sensitivity of LDP
curves to the stress relaxation is not uniform for various rock mass parameters. 2) The contact pressure and frictional resistance acted
on the shield increase gradually with the increasing stress release rate, and the corresponding behavior of LDP curve of ground and
the contact area on the shield are also different. 3) The shape of plastic zone outside the shield is closely related to the stress release
rate and the non-uniform gap between shield and ground. The plastic zone will gradually reduce from top to bottom when the stress
release rate reaches arelatively large value.
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Tablel Physical and mechanical parameters
of rockmass

3, o
| GPa I (kg/m°) / MPa (=) ()
/ MPa
A 5 11 2460 0.32 12 19
B 12 26 2500 0.25 19 24
C 65 18.0 2780 021 9.0 25
D 150 40.0 2730 0.20 16.0 46 16
31 LDP
2
LDP

Table2 Comparison of two kinds of excavation method

/m
1 90
2 90 1m
3 LDP
D LDP
A 100 900
D
4 2
Im LDP
A D Im
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Table3 Geometric and technical parameters of the double-shield TBM
TBM
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Fig.7 Nonuniform gap between shield and ground YZ
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Table4 Technical parametersof themajor TBM components
TBM . .
/ GPa [(glem’) I (glem)
200.0 03 76 312
200.0 03 76 141.28
1 36.0 0.2 25 30
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