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Zone and time effect of channel excavation above tunnel under construction
HONG Jingjing
(Zhejiang Institute of Communications Co., Ltd., Hangzhou 310030, China)

Abstract: In view of the basically synchronous implementation of the newly excavated channel and the shield
tunnel, the key excavation area of the channel above the shield tunnel is studied, and the key control distance along
the transverse area of the shield tunnel is given according to the ultimate equilibrium theory of the Tershaki
foundation soil, the distance between the top of the shield tunnel and the bottom of the channel foundation pit, the
diameter of the shield tunnel and the internal friction angle of the soil. Due to the rheological characteristics of soft
clay, the excavation process above the shield tunnel is numerically simulated on the basis of soft-soil creep (SSC)
model and Plaxis finite element software, and the characteristics of soil deformation at the bottom of the foundation
pit and the top of the shield tunnel are analyzed. The stress release time required for the soil deformation stability is
analyzed for typical projects. The results show that after soil is excavated, the uplift deformation of the soil at the
bottom of the foundation pit and the top of the shield tunnel continue to increase with the extension of time until the
deformation rate becomes stable. The soil stress is gradually released in 45 d after the typical engineering excavation

is completed. The results can provide security for the shield tunnel to be crossed in the future.

Keywords: newly excavated channel; shield tunnel; soil unloading; time effect; numerical simulation
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Fig.1 Cross-positional relation between newly excavated
channel and Hangzhou-Shanghai intercity railway line
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Fig. 3 Section of channel earthwork excavation (elevation: m; dimension: mm)
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Fig. 5 Two-dimensional finite element calculation model
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Tab.1 Parameters of soil mass and enclosure structure
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R+ 18.0 7 10 10 - - - 0.1 - - 0.70
R L1 18.2 - - - 33.4 4.8 2.0 4.0 - - 0.67
AL 2 19.4 - - - 23.2 4.8 2.0 4.0 - - 0. 67
TAVE R B 1 17.8 - - - 30.0 5.0 2.4 3.0 - - 0.67
L 18.3 - - - 34.8 5.1 2.2 1.0 - - 0. 67
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Tab.2 Calculation step design conditions
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Fig. 6 Nephogram of uplift displacement when foundation pit is excavated to bottom
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