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Three-dimensional numerical analysis of the soil deformation law of

shield tunneling in sandy gravel stratum
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(1. Tenda Construction Group Co., Ltd., Hangzhou 311215, China;

2. Institute of Geotechnical Engineering, Zhejiang University of Technology, Hangzhou 310023, China)
Abstract: Shield tunnel construction is a common excavation method. However, there is still a lack of sufficient engineering
experience in the formation deformation law and mechanism caused by the construction of sandy gravel stratum tunnel.
Therefore, this paper takes the shield tunneling of Hangzhou metro line 3 as the engineering background, and uses the 3D
finite element software Plaxis 3D to establish a 3D model including the shield machine, segment and grouting layer. The
law of ground settlement changes with shield advancement, ground settlement changes at different depths, and horizontal

displacement of soil at different locations from the tunnel axis are analyzed. The conclusions obtained can provide a
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reference for the design and construction of subway tunnels in gravel strata.
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Fig. 1 Geological plan of the shield section
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Fig. 2 Geological profile of the shield section
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Table 1 Computational model parameters
i H A% /mm P 4%/mm JE& & /mm AR B/ MPa YEFA L H JT/(kN/m?)
JEREHL 6 480 6200 140 210 000 0.30 78.0
HWE 6200 5 500 350 34500 0.20 25.0
ERE — — 140 100 0.22 18.4
x2 THEBEHFESH
Table 2 Physical and mechanical parameters of soil
=25 TKEY%  RAEE(KN/mM®) WAL R4iE/MPa i JI/(KN/m?) I BERE A/
Oy w3+ 30.9 18.2 0.34 32 10 10
@1 PR R R L 46.8 17.0 0.40 23 13 9
2L ik 26.7 19.5 0.36 5.5 43 17
©@4 ER 225 205 0.26 17.0 2 34
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Fig. 5 A measuring point (axis) deep soil settlement
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Fig. 7 Horizontal displacement of soil at different depths
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