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Analysis of Deformation Characteristic in Adjacent Existing Station
Induced by Twin Foundation Excavation Construction in
Water-rich Sandy Cobble Stratum
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Abstract : Based on the construction practice of Weijianian Station on Chengdu Subway Line 27 adjacent
to the existing Line 1 station, this study investigates the influence of twin foundation excavation
construction for urban subway stations in water-rich sandy cobble strata on the deformation of adjacent
existing stations. Field monitoring data were analyzed to assess the longitudinal, lateral and vertical
displacements of the sidewalls of the existing station. Numerical simulation results and field measurements
were mutually validated to analyze the deformation patterns of the adjacent existing station induced by
twin foundation excavation construction. The influence of steel support spacing on the deformation of the
adjacent existing station was also explored. The research results show that due to the high structural
stiffness of the existing subway station, the ground surface above the station exhibits uplift deformation
after foundation excavation construction. Soil unloading during twin foundation excavation construction
causes the existing station to uplift, with this effect being more pronounced during the construction of the
transfer channel foundation excavation immediately adjacent to the existing station. Appropriately

reducing the steel support spacing can effectively control the deformation of the existing station. When the
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steel support spacing is set at 3~3. 5m, deformation control achieves optimal effectiveness with the best

economic efficiency.

Keywords : subway stations ; water-rich strata ; foundation excavation ; deformation ; monitoring ; simulation
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Table 1 Physical and mechanical parameters of geotechnical strata
AEE FE/(KN - m™) R4/ MPa iR J1/kPa WEESSM/(°) M BBEREV/(m-d7") FLEE EE/m
SIS 18.0 2.0 5 10.0 0.34 2. 000 0.70 2
Fit 19.8 8.0 35 14.0 0.26 0. 005 0.41 5
A1 19.5 6.0 20 16.0 0.29 0. 050 0.43 3
TR 1 19.3 5.5 15 17.0 0.30 0. 150 0.48 2
gy 18.5 5.0 0 20.0 0.28 3.000 0. 60 1
ik 19.0 5.5 0 22.0 0.26 10. 000 0.70 1
FATRGN A 20.0 23.0 0 25.0 0.25 18. 000 0.90 2
T A 21.0 26.0 0 33.0 0.23 18. 000 0. 80 2
TN A 22.0 35.0 0 36.0 0.20 18. 000 0.65 3
A 23.0 46.0 0 43.0 0.17 18. 000 0.55 5
XA A 21.0 6.5 36 16.5 0.29 0. 400 0.42 2
PR XA e A 22.0 21.0 50 25.0 0.26 0. 400 0.35 5
iRl 23.0 200. 0 350 35.0 0.13 0. 400 0. 30 —
2 EHEIAR
Table 2 Construction scheme of the foundation excavation
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Fig.1 Layout plan of monitoring points
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Fig.2 Horizontal displacement of retaining piles
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Fig. 3 Displacement of sidewalls in existing station
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Fig.4 Three-dimensional numerical calculation model
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Table 3 Material parameters of supporting structure

and existing station

SEREAL R/ (KN - mT)  PMERTEL/MPa MR
FLALEENE 23.85 3.00x10* 0.20

WEA %k 23.90 3.15%x10* 0.20
TR+ 23.00 3. 00x10* 0.20

A S — 21.00x10* 0.18
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