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Safety Protection of Under-passing Existing
Rail Transit Structures Based on Midas GTS
Finite Element Software

GU Zhangchuan

(China Design Group Co. , Ltd. , 210014, Nanjing, China)
Abstract [ Objective] With the rapid expansion of urban
rail transit networks, the intersection of multiple lines has be-
come a common phenomenon in urban construction. In particu-
lar, the increasing cases of newly constructed tunnels using the
mining method under-passing existing rail transit structures ne-
cessitate in-depth research on the safety protection of these

structures. [ Method] Based on the safety protection project of

# AR BT AR MR A R IR (KY2021026)

a city’s Rail Transit Line 8 mining method tunnel under-passing
existing Rail Transit Line 3, Midas GTS finite element soft-
ware is used to simulate the impact of different external work-
ing conditions on the upper part existing rail transit structure.
Through a detailed analysis of the deformation characteristics of
the existing rail transit structure under various construction pro-
cedures, as well as a comparative analysis of numerical simula-
tion results and the on-site monitoring data, the construction
impact on above-mentioned existing structures is explored.
[ Result & Conclusion] Numerical simulation results show
that when the new Metro Line 8 using mining method for the
under-passing tunnel construction, the deformations of the ex-
isting rail transit structure remain within the control indicators.
The maximum horizontal displacement of the main structure is
0.54 mm, and the maximum upward deflection of vertical dis-
placement is 1.92 mm. On-site measured data indicate that the
maximum horizontal displacement of the existing rail transit
main structure is 0. 50 mm, and the maximum vertical dis-
placement is 1. 60 mm. This shows that under reasonable pa-
rameter selection, numerical simulation, as a safety risk assess-
ment tool, provides simulation results in good agreement with
actual measurements. Additionally, numerical simulation can
accurately predict the most adversely affected positions and the
extent of structural impact, providing significant guidance for
on-site construction and monitoring.

Key words tunnel construction; under-passing track; safety

protection ; deformation monitoring
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Fig.1 Plan location diagram of Line 8 newly-built station and

Line 3 existing station
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Fig. 2 Sectional relation diagram between Line 8 under-

ground-excavated interval and Line 3 existing station
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Tab.1 Physical and mechanical parameters of soil layers
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v/ (KN/M™) gy o/Pa FERS &/ (°) KK, WK, K/ Fa/kPa
(0) AT 18.0 10.0 12.0 10 8 0.100 ~5.000
(1 MRt 19.7 30.0 13.0 20 25 0.024 120
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Fig.3 Three-dimensional finite element numerical model
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Fig.4 Displacement nephogram of Line 3 station main structure under each working condition ( z direction)
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Tab.2 Displacement impact of various construction condi-

tions on existing station structure

FIREE (L FS/ mm
TH KA 0 [ (S

x ] y 1] z 1h)
T RIS 1/4 0.13 0.54 1.91
THR=AELITHZE 12 0.12 0.53 1.92
TALM : A LI e N 0.11 0.53 1.92
T AT 1/4 0.11 0.53 1.89
THN HLITZE 12 0.10 0.54 1.87
ThL A LITZ TR 0.10 0.54 1.87
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Tab.3 Existing station monitoring projects and methods
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