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Abstract [ Objective] In underground excavation projects,
the working conditions of tunnels crossing each other are be-
coming increasingly frequent and complex. It is therefore im-
perative to investigate their interactions and mutual impact
mechanisms to control tunnel deformation within a reasonable
range. [ Method] Based on an engineering case of pipe jack-
ing crossing an existing shield tunnel, a simulation analysis is
conducted to study the impact patterns of pipe jacking and par-
allel construction on the existing metro shield tunnel, and the
results are validated against actual measurement data. [ Result
& Conclusion] The deformation of existing tunnel decreases as
the distance from the pipe jacking expands. During the pipe
jacking vertical crossing, the maximum deformation of the ex-

isting metro tunnel occurs at the central axis of the pipe jack-

ing. Within 12 meters of the pipe jacking excavation face from
the central axis of the metro shield tunnel, the deformation of
the metro shield tunnel reaches its maximum. For pipe jacking
parallel crossing construction, the influence zone primarily ex-
tends 20 meters ahead of and 10 meters behind the pipe jacking
excavation face.

Key words metro shield tunnel; parallel; pass through; pipe

jacking; impact analysis
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Fig.1 General engineering layout
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Tab.1 Physical and mechanical properties of soil layers

R MR A

JERE/ EHE y/

TJREZFR e mes KR fEE
(kKN/m”)
kPa  (°) E,/MPa E/MPa
FetH L 2.9 18.0 6 12 4 12
M (Ri%) 7.8 18.5 4 22 10 30
AP (%) 26.5 18.8 4 25 12 36
IRAy 12.8 21.0 5 35 40 120

x2 HHEMEBEHFER

Tab.2 Structural physical and mechanical properties

REEE  WEy/  gpERRE AR

s 4% (kKN/m®)  E/MPa I v ik
JETE C50 26 27 600 0.2  ¥Ho0.8
T A C30 26 30 000 0.2
JERISE ) 76 210 000 0.2
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Fig.2 Finite element meshing for pipe jacking vertical

crossing construction
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Fig.3 Finite element mesh division for pipe jacking parallel

crossing construction
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Fig.4 Comparison between the simulated and field-measured

results of right-line vault deformation
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nel upon pipe jacking top-crossing completion
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Fig.7 Relationship between vertical deformation and excava-

tion progress at 1/2 of top-crossing left-line shield tun-

nel
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excavation progress of 10 m
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