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Safety Analysis of the Structure of a Subway Tunnel with Ultra Shallow Buried Pedestrian
Crossings in Rock Formations and Close Range Operation

LIU Yixuan
China Railway Design Group Co., Ltd., Tianjin, 300308, China

Abstract: In the context of intensive construction of urban rail transit, ultra shallow buried pedestrian crossings in rock formations
have become a typical high-risk construction scenario for operating subway tunnels in close proximity. This type of project generally
has the characteristics of small soil cover thickness, strict control of clearance distance, sensitivity to surrounding rock disturbance,
high operational safety requirements, and concentrated construction risks. Once not properly controlled, it can easily cause problems
such as deformation exceeding the limit of existing operating tunnels, structural cracking, and uneven tracks, seriously threatening the
safety of subway operation. The article takes a super shallow buried and excavated pedestrian crossing in Chongging rail transit as an
engineering example. The crossing crosses an existing operating subway tunnel at an orthogonal close distance, with a burial depth of
only 2.75m and a minimum vertical clearance of only 3.89m. The difficulty of construction safety control is prominent. The study used
MIDAS GTS NX finite element analysis software to establish a three-dimensional refined numerical calculation model. Based on the
Drucker-Prager nonlinear constitutive model and geological structure method, dynamic construction process simulation was carried
out according to the actual construction process. The focus was on analyzing the deformation development law, anchor rod stress state,
initial support internal force distribution, and overall structural safety of the newly constructed pedestrian passage excavation on the
operating subway tunnel below. The calculation results show that under the conditions of rock formations, the maximum vertical
deformation of the existing operating tunnel caused by the construction of ultra shallow buried overpasses is much lower than the limit
value specified in the "Technical Standards for Structural Inspection and Monitoring of Urban Rail Transit"; The initial support axial
force and bending moment are within a reasonable stress range, and the structural bearing capacity and crack width meet the original
design standards, making the overall structure safe and controllable. The research results can provide reliable theoretical basis and

technical reference for risk identification, safety assessment, construction control, and design optimization of subway projects with
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ultra shallow burial, small clearance, and close range operation in rock formations.

Keywords: rock formations; pedestrian crossing; close proximity construction; upside construction; operating the subway; numerical

simulation
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