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Influence of Up-Crossing Shield Tunnel Construction on
Deformation of Adjacent Existing Tunnels

ZAN Zihui
Guangzhou Metro Design & Research Institute Co. ,Ltd, Guangzhou 510000, China

Abstract: For predicting the influence of existing tunnel caused by up-crossing construction, taking a shield
tunnel up-crossing construction as a case, we established the 3D model by using Midas-GTS software to study
the vertical and horizontal deformation. The rationality of the numerical analysis was proved by comparing the
simulation and the automatic monitoring results during construction. The results show that the shield construc-
tion uplifts the existing tunnel and the horizontal deformation is far less than the vertical. The influenced area is
in the range of one tunnel diameters from each side of the cross points of the shield and existing tunnel, which
provides a reference for similar projects.
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Fig. 1 Schematic diagrams of existing tunnel force before and after construction.

(a) Diagram of existing tunnel force before comstruction; (b) Diagram of existing tunnel force after construction
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Fig. 2 Relation of planimetric position of section tunnel
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Fig. 3 Relation of profile position of section tunnel
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Tab. 1 Physical and mechanical parameters of strata

W/ (g/em’) K2R J1 1 MPa N EESEE S /1 (°) PR B / MPa HEE/NAA
ES SR 1.91 10 12 3.25 0.35
At 1.85 21.1 20.2 15 0.3
SRk 1.98 30 0 22 0.28
A BRI ORGP 1 1.74 14.2 23.2 25 0.3
Tl HLIR AR SRS 4 1 1.82 18.7 243 45 0.28
WAL B 1.85 30 28 70 0.27
ST B A 1.9 50 30 120 0.25
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Fig. 4 Numerical simulation model
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Fig. 5 Numerical simulation results(tunnel deformation)
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Fig. 9 Automatic monitoring results (a)Monitoring curve of intersection point between 19 left line and L1 right line; (b)

Monitoring curve of intersection point between L9 left Line and L1 left line
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