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Numerical analysis of influence of deep excavations on adjacent subway tunnels
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Abstract: Based on the deep excavation of the building of Shenzhen Branch of China Merchants Bank, considering the

interaction between soils and tunnel linings, the impact of excavation on the adjacent subway tunnels is studied by using the

finite element software ABAQUS. The calculated results indicate that the influence of foundation excavation on the adjacent

subway shield zone is small, and the surface settlement and displacement of values linings are in the limited range. The surface

when analyzing the impact of excavation on large-diameter pipes.
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settlement and tunnel lining displacement become larger with the deeper excavation, which have a higher growth rate with the
=

larger distance between the inner support. The horizontal displacement of tunnels is significantly lower than that of the

retaining piles considering the interaction between soils and linings. Therefore, the pipe-soil interaction should be considered
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Fig. 1 Layout of supporting structure of foundation pit
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Table 1 Design parameters of supporting structure
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Table 2 Physical and mechanical indices of soils
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Fig. 2 Numerical model for supporting structure and tunnel
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Table 3 Numerical parameters of supporting structure

N i . AR B
o N gy ERU O
R fgem?) Fi ke M Fi
& /GPa /GPa  /GPa
Y 2500 30 0.2 25 11.54
AR 2500 30 0.2 25 11.54
SEATAE 2500 30 0.2 25 11.54
TR 2500 30 0.2 25 11.54

2.2 BUEITE IR
QDREEVT 32 RT3 SEWSE S WA rat L el i< N e YA ]
AU, AR A B L R A, T
WILE N ) B ALK s 3 4864 R AT I HAE RETIA
B GINPIRE TR
(2) Jli TSI R SEAE ST S K M %
(3) FHZHE—Z LR BK, T —iEs0 .
(&) FHZE 2R BK, T3 s,
(5) FHZE =2 R BK, T3 804,
(6) FRZEEIE 1. BEYUTFZ R M K .

3 HRH
3.1 MHEMXERENTIPHEZHESTESH
V3 Ay kb JE A DX TR BE BT S 1) S Bk 1) 52 )
ARG S AR i . BT LA, BT
FHERFEZHTINGR , BEHU S B2 ) 528 T Wi K,
TENSCHEBCEAL, SCYHENE S BY ) 0 An IR AR .
GiH2%-3.70 m I, KPR 5T 2URIE K,
THZRYURKE, 25 S HE A iR, A 753.5
KN; B CIE SRS S IE S MR, A
1180 kN'm; WA BEBE /K7 #AH 7.05 mm , HETN
AT 13.8 m Ab/K AR R, O 14.57 mm, 2524
FEGUTZREE 0.07%. AT H F BRI T, Hhrp
B TS S E CIESCEERPR RO, MR R
BUNKRP R L, YU 2N, B giE
NN E TR WA TN

B J1/kN

-800 -600 -400 -200 0 200 400 600 800
r T T T T T T 1

—=— FFEE3.60 m
*— FiEE-3.70m

—A— FFEE-1130m
— FFEZE-13.95m

24
(a) WGBSR



394 P

T

o2 R 2014 4F

4/ (kN-m)
~1200 —1000 -800 —600 —400 200 0 200 400 600 800

o 2
CELE Iy
55 k)

" FFEE3.60 m
—*— FE-370m

—A— FFEZE-11.30m
—— FFEZE-1395m

-24
(b) BEESHIL

KN /mm

0 2 4 6 8 10 12 14 16 18 20
T T

— ;H’Z§360 m
—A—FEE-370m
—v— FEE-11.30m
—— FFEE-13.95m
(¢) HEEKPORE LR

3 MBI X B SR TR, B A, BT

Fig. 3 Curves of horizontal displacement, shear and bending

moment of supporting piles of foundation pit adjacent to
subway tunnel
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Fig. 4 Curves of surface settlement adjacent to subway tunnel
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