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Numerical Simulation Analysis of the Influence of Subway Station Foundation Pit Excavation on Adjacent Stratum
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Abstract; Based on a subway station foundation pit excavation project, considering the interaction between supporting structure and soil
condition, using ABAQUS software to two — dimensional plane finite element modeling, through calculation and analysis in the
construction of foundation pit supporting continuous wall surrounding the surface subsidence, horizontal displacement and bending
moment of change, at the same time comparative analysis of the actual monitoring results and the numerical results. The results show that
the excavation process has little influence on the adjacent surface, and the calculated values of displacement and settlement are within
the requirements of relevant specifications. The calculated value of the maximum surface settlement around the foundation pit by
numerical simulation is obviously smaller than the monitored value, and the maximum horizontal displacement of the supporting structure
is larger than the monitored value. The two—dimensional finite element calculation results are close to the actual monitoring data, which
verifies the effectiveness of the numerical simulation.
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Fig.1 Stratigraphic section of standard section of metro station
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Table 1 Summary of material parameters of numerical model
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Fig. 2 Finite element model of foundation pit excavation
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Fig.3 Cloud diagram of overall vertical displacement
of foundation pit soil
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Fig. 4 Surface settlement distribution around foundation
pit during construction
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Fig.5 Lateral displacement distribution of diaphragm
wall during construction

SR T2 I R T AR M 2 )™ AR B W A
AN, B RTDCRE TR R AL T HORGE N, 45
BARAE R ORI A, BEE HE TR A3 0,
BELE 32 S 5 BTG R, e N SRR AL
PES ST S oA i B R A, B R B RN AE T,
FGU T B T SO S A E SO R ROR,
WEER) LR FEONWE L, HESUTZEEX — L

<100 80 -60 -40 20 0 20 40 60 80
TG LR A FS /mm

6 MBISRERPESEBRTENST
Fig. 6 Bending moment distribution of diaphragm
wall during construction
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Fig.7 Settlement monitoring curve
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Fig.8 Horizontal displacement monitoring curve of pile body
b 3V IS TEA AU - AR TR AZ AT I, S AR AR AR
JEmBR I, HH T —8BaMUikEAZIE, BR
SRR I Iy (] AR A B R AT A8 R ARG — 0 4 [l 9 AR
&, AB PR R — A TS P A A A AR ASE 4L - 4K 17 30
Wi AR TEATIER 5 R Y S PR i AR T A5 220005 =
JEil i embedded i A K HEBE R A B 4K F, X5
PR 22 B AR B AR A 2200 S Ak, T
AE H Tt T 0 (8] SR G A2 ML R B 3l . L 3
Ao 23 it 0 s A5 W AR T 3 K, B B A2 I
A% X — o m, Kk, Sk ERIBH
PR OCEE R DL 55045 3] A9 B Bt B TR A2 B /N T
WA,

FAXS S, HEAR KT KA S oA, #E
PG5 WS 1 W) 38R SR b T R TR
IR, 5T A PR TEE B0l 25 L RE % JE A i ke
FEHTFIE AR A S A AT K R,

F2 ERERSHENEEITLE

Table 2 Comparison between simulation results and monitoring data
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