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Abstract ; Taking the excavation of double-line shield tunnels undercrossing existing double-line tunnels
in soft soil layer as the research subject, this study establishes a three-dimensional finite element model of
shield tunneling undercrossing existing tunnels using PLAXIS 3D software, analyzing the influence of
shield tunneling on the vertical displacement of surrounding soil and the existing double-line tunnels. The
research results show that the excavation of the new shield tunnels causes significant disturbance to the
surrounding soil, thereby affecting the existing double-line tunnels. During the excavation of the new
shield tunnels, upheaval occurs at the tunnel invert while settlement occurs at the tunnel crown. As the
depth increases, the vertical displacement curves of both the soil at the cross-section along the centerline

of the existing double-line tunnels and the existing right-line tunnel gradually transition from a V-shape to

a W-shape.
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Table 1 Main physical and mechanical

parameters of soil

+2 G-V Ti v AL B S1 MBS R
ZFK (KN -m™) MPa kPa (°) m
FIA+ 17 7.5 0. 30 8 150 3.2
Krab 18 13.0 0. 30 6 30.9 8.0
R+ 19 15.2 0.35 14 18.3  32.0
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Fig.1 Three-dimensional finite element model
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Fig.2 Vertical displacement cloud maps of soil (unit; mm)
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Fig.3 Soil displacement curves
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Fig.4 Displacement curves of the existing right-line

tunnel cross-section along the centerline
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