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Numerical Simulation of Deformation Mechanical
Characteristics of Foundation Pit near Connecting Line
between Subway Stations during Construction

RUI Yongqin, YU Xiaosha

(School of Resources and Civil Engineering , Northeastern University , Shenyang, China,110819)

Abstract; To study the influence of the redistribution of soil stress caused by the existing subway
station on the stability of the excavation and backfilling of the adjacent connection line, and
determine the weak area of the foundation pit and the connection line floor,the Midas GTS’” finite
element calculation software was used to establish a numerical model for the entire process from
subway station excavation and construction of the enclosure structure to completion of the backfill
of the connecting line , with which the measured value of the project is compared with to analyze
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the influence of the presence of the subway station on the mechanical properties and stability of
soil and floor slab during the construction of the connecting line foundation pit. During the
construction of the subway connecting line, soil around the foundation pit displacement decreases
sequentially from top to bottom. The vertical and lateral displacements both reach the maximum
near the continuous wall of the connecting line, which are 25. 7 mm and 7. 0 mm respectively. The
stress and deflection of the floor slab reach the maximum at the connection between the connecting
wall and the station,respectively 1.4 MPa and 7. 5 mm. When the backfilling of the foundation pit
of the tie line is completed ,the surface settlement at the back of the diaphragm wall of the station
is close to the specification limit. Analyzing the existence of subway stations has a beneficial effect
on the construction of the connecting line,and it can improve the stability during the construction
process to a certain degree.

Key words; metro station; foundation pit excavation; tie line construction; foundation pit

monitoring ; numerical simulation
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Fig.2 Schematic diagram of the construction process of the connecting line project
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Table 1 Table of soil depth and mechanical parameters
o4 MO EE/m Gk v MES/ A JEE 45 PR S BBER
(kN-m~3) kPa f/(°) /MPa B/ (m-d~")
A 2 19.4 21 11 4.9 0.36 0.1
A1 7 19. 8 39 16.7 10 0.32 0.1
b 3.5 19.2 0 23.3 17.9 0.30 10
[58 % 4 19.6 0 25.2 45 0.29 33
XA ek D 8.5 24.6 138 39.5 170 0.26 0.13
TR IR A 19 27. 4 176 39.3 243 0.24 0.02
LY sS — 22.5 300 45 1 000 0.18 —
TRHBE 254 — 23 500 50 1 400 0.15 —
F2 HSS BRI SEE
Table 2 The constitutive parameters of HSS model
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