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Abstract [ Objective] In water-rich soft soil areas, it is dif-
ficult to control the deformation of the existing operating metro
tunnel structure caused by the construction of the shield tunne-
ling closely under-passing. Therefore, it is necessary to con-
duct research on corresponding protection measures. [ Meth-
od] Based on a project of Nanjing Metro Line 5 shield tunne-
ling closely under-passing the existing section of Nanjing Metro
Line 1, the MIDAS/GTS NX finite element software is used to
simulate the construction of the shield tunneling. Then, active
protection measures for the existing tunnel and control measures
for the shield tunneling of the newly-built tunnel are put for-
ward. The vertical displacement and horizontal convergence of
the existing tunnel during the shield under-passing are moni-
tored with construction monitoring methods. [ Result & Con-
clusion] The specific construction protection measures are as
follows. Before the construction of shield tunneling under-pass-
ing, the affected sections of the existing tunnel are reinforced
with measures such as micro-disturbance grouting, permanent
circumferential supports, and longitudinal tension strips to ef-
fectively reduce the tunnel deformation and make it conform to
the deformation control standards. During the construction, the
earth pressure and the amount of excavated soil are adjusted in
real time based on the settlement amount of the existing tunnel,
and methods are adopted including synchronous grouting and
the distribution of grouting amounts in the upper and lower
holes to further control the tunnel deformation. After the com-
pletion of construction, against the post-construction settlement
problem of the stratum, sufficient grouting material and equip-
ment for reinforcing grouting are prepared inside the tunnel sec-
tion where the shield tunneling underpasses, and subsequent
grouting reinforcement is carried out according to the monitored
settlement. The above measures can effectively reduce the im-
pact of the shield tunneling under-passing construction on the
existing tunnel.
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Fig.1 Node plan view of Metro Line 5 under-passing Line 1
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Fig.2 Site geological profile in the shield under-

passing section
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Fig.4 Vertical displacement of the existing tunnel during the

under-passing construction stage
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