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Automatic monitoring of effects of excavation of group foundation pits
on existing adjacent metro tunnels
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(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China; 2. Shenzhen Municipal Design and Research Institute
Co., Ltd., Shenzhen 518029, China)

Abstract: The excavation of group foundation pits will change the stress state of the surrounding soil and result in deformation
and displacement of the existing adjacent metro tunnels. The excessive settlements may induce the crack of tunnel segments
and eventually may affect the safety operation of metro trains. Sine the influence is complicated, automatic monitoring is
important for safe operation of metro tunnels. The effects on the existing adjacent metro tunnels during excavation are
simulated through three-dimensional numerical analysis, and the displacement of the tunnels is qualitatively analyzed. Based on
these analyses, an automatic monitoring system including composition, surveying rules, surveying area, instrumentation
location, surveying precision and surveying effect on monitoring deformation of the existing adjacent metro tunnels is
introduced. Combing the three-dimensional numerical analysis with the automatic monitoring may provide certain basis for
rational use of protective measures for metro tunnels influenced by adjacent excavation.
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Fig. 1 3D finite element mesh model
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Fig. 2 Contour of horizontal displacement of tunnels induced by

adjacent deep excavation
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Fig. 3 Contour of vertical displacement of tunnels induced by

adjacent deep excavation
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Fig. 4 Sketch of automatic monitoring system for metro tunnels
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Fig. 5 Plan view of monitoring cross-section of tunnels
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Fig. 6 Plan view of robotic total station in tunnels
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Fig. 7 Plan view of instrumentation in tunnels
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Table 1 Monitoring control standards in protected areas of metro

line
3 A B A
RIS 20mm/10m 3.2 mm/10m 4.0 mm/10m
Vv aL NG 2.0 mm 3.2 mm 4.0 mm
LER LN AR T 10 mm 16 mm 5 mm
R A R AR T 1/5000 1/3125 1/5000
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