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Study on the Impact of Large Diameter Shield Tunnel Crossing on Adjacent Subway Tunnels
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Abstract: With the continuous development of urban underground space, new tunnels inevitably pass through existing
underground structures at close range. To this end, based on the background of the Suzhou East Large Diameter Shield Tunnel
Underpass Rail Transit Line 5 project, a three — dimensional numerical model was established through finite element software to
simulate the shield tunneling construction process, and the deformation effects of shield tunneling on existing subway tunnels and
ground surfaces were analyzed. Based on on — site measurements, the causes of deformation in the surrounding environment
during different stages of tunnel excavation were explored, and targeted deformation control measures were proposed. The results
indicate that tunnel excavation mainly causes deformation of existing tunnels within the oblique intersection range, with maximum
vertical displacements of 5. 15 mm and 4. 472 mm for existing tunnels and the ground surface, respectively, both of which are
less than the engineering requirement of 10 mm limit; The proportion of surface settlement and tunnel settlement caused by
shield tunneling is as high as 42. 6% and 40. 0% , respectively, while the proportion of surface settlement and tunnel settlement
during the later consolidation and stabilization stage is only 2.5% and 6.6% , respectively. This study can provide some
reference and guidance for similar projects.
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Fig.2 Three dimensional numerical model diagram
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Table 1 Soil layer parameter values
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Table 2 Tunnel structure parameter values

JuRa M/ MPa bEL/ W/ (kg/m?)
C35 iREE+ 31.5 0.2 2 400
C50 JR#EE 1 34.5 0.2 2 400
C60 JR#EE 1 36.5 0.2 2 400
i 200. 0 0.3 7 830

2.1.2 i THF

RAERRAT IS A R TE i T AR, B 3
T AT, W3,
2.1.3 550

Pl 3 FIE] 4 53531 g %3 4 i 52 US AR R E
= E LA R B R )T = B % e S
MR X w22 0 0.213 mm, FRR Y 022 N
0.090 mm, &K Z 25N —4. 472 mm,



6 ATEAR R AR AL R G O] 4 A Ak B 3 52 ) T 5 63

R3 BISFRENE

Table 3 Construction steps and content
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Fig. 3 Overall model deformation cloud map
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Fig.4 Deformation cloud map of existing tunnel
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Fig. 5 Deformation and surface settlement curves of existing tunnels
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