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Field Analysis and Numerical Simulation of Double-line Shield
Traversing Dense Residential Building Complex
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Abstract: Due to the needs of rail transit planning and development, the cases of subway tunnels
crossing residential building complexes are increasing. The finite element model of the whole process of
shield crossing was established by ZSoil. The variation curve of the surface settlement trough was
calculated and compared with the field data. The validity of the finite element model was verified. The
overall deformation of the regional building and the stratum was analyzed, and the influence range of the
double-line shield crossing on the surface settlement was explored. The results indicate that after the
double-line crossing, the surface subsidence is asymmetrically distributed. The strong-influence area is
within 30 meters from the crossing center, the weak-influence area is within 30 to 45 meters, and the
non-influence area is above 45 meters. Different reinforcement measures should be adopted for different
degrees of affected areas. Houses and buildings are greatly affected by the initial crossing tunnel and less
affected by the subsequent crossing tunnel. The influence of adjacent shield crossing on building
construction is greater than that of far shield. When the bottom plate of the house is a rigid body, the
normal line of the damage surface of the house gradually points to the midpoint of the shield tunneling
position with the passage of the tunnel. The torsion of the weak floor caused by the settlement of the old
houses has a great impact on the old houses. The maximum local inclination angle of the old house floor
after surface deformation gradually increases with shield tunneling.
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Fig.1 Setting of surface settlement monitoring
points and the relationship between shield

tunneling location and residential houses
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Fig.2 Condition of the strata which the tunnel passes
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Fig.3 3D finite element model
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Table 1 Physical and mechanical parameters of soil
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Fig.4 Simulation of shield tunneling process
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Fig.5 Cloud map of overall deformation
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Fig. 6 Settlement of private house
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Fig.7 Variation curve of settlement with construction

step at typical building measurement points
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Fig.8 Development of ground settlement tanks with

construction steps

DA A B AT, B B sf X322 X 3k A7 — R 3
iE— 25 i w2
4 BHFHHRSHT

FETARSCH 43 XN [ J7 28, %F i [ & 1) B &2 3t
R A A7 WS DU, ok BRI A JGC25-59, JGC44-02,
JGC44-01,JGC45-02, JGC45-01 , JGC35-05, JGC28-28
TR UL 5 1) 2 B s b R TR A () A2 Ak it 4, an
’ 9 Fis

Do

I
A 1
1
O N . et
‘ /;/ j ‘\ k’\ ! “/ /‘ e’ g
£\ R A
s \ AN A ¥ . 7
1 3 ‘\\ T
£ \\ 1
£ \W
S\
2 e e
5 Ny —=—10-08 *10-13
6| ! —A—10-15 v—10-16
A 4 11-25 4 11-27
0,0 »—12-01 —e—12-02
-8+ I
XMQ:%?&E
~10 1 1 i 1 ! 1 !
162559 JGCAS-02 JGCA4DT JGCAS-02 JGCAS-01 JGC35-05 JGC28-28
e

B9 MEIETRILNERESEUXT
Fig. 9 Comparison of construction trench deformation

measured data with simulation
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Fig. 10 Settlement and inclination curves over time

at building 64 measurement points
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Fig. 11 Settlement and inclination curves over time at

building 84 measurement points
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building 69 measurement points
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Fig. 13 Damage surface
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Fig. 14 Changes in the damaged surface of building 64
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Fig. 15 Maximum inclination of the curved
floor slab of building 64
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