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Analysis of influence of soft soil deep foundation
pit construction on deformation of adjacent railway bridge
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Abstract: In order to investigate the impact of excavation and reinforcement construction of soft soil deep foun-
dation pits on adjacent existing railway bridges and evaluate the safety of railway bridges, a finite element model
based on HSS constitutive model was constructed on the basis of an existing railway-bridge-related soft soil deep
foundation pit project in the coastal area of Fujian, combined with sample data and engineering characteristics
provided by the survey, so as to analyze the impact of each construction stage on the deformation of adjacent
railway bridges. Results indicate that the simulated values of deformation at typical locations are basically close
to the measured ones. The soil compaction effect caused by the construction of the retaining structure and soft
foundation reinforcement piles with the SMW method has caused slight settlement of the adjacent bridge piers by
about 0.5 mm. The unloading effect caused by excavation of the foundation pit has caused the adjacent bridge
piers to rise up, especially for the piers located within the foundation pit, with an upward displacement of about
0.3 mm. The uplift caused by excavation near the bridge is approximately twice that caused by excavation far
from the bridge. However, their deformation tends to stabilize after construction of the U-shaped groove, and the
final deformation value also meets the control requirements. The research results can serve as a reference for sim-
ilar projects.
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Fig.1 Plan view of foundation pit( unit:cm)
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Tab.1 Physical and mechanical parameters of soil
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Fig.3 Section and layout of monitoring points( unit:cm)
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Fig.4 Sectional view of soil layer model ( unit:cm)
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Tab.2 Parameter values of HSS model
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E,/MPa E,,/MPa E,/MPa v, G,/MPa Yor m
ES b 2.00 2.40 12.0 0.30 30 0.000 15 0.5
iSIEA = 3.64 3.28 15.3 0.30 72 0.000 15 0.5
ik 20.00 24.00 120.0 0.30 300 0.000 14 0.5
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Tab.3 Calculation parameters of supporting structure
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Tab.6 Comparative analysis of horizontal displacement for Pier 17#

KA 1/mm IR 2/mm KA 3/mm
it T A - ” - — - ”
SO BLRUME  BRZEME SSW(E BIRME REE SO BRRUE  RZEM
WIRRE 0 0 0 0 0 0 0 0 0
SMW Jifi T-52 i -0.33  -0.29  0.03 -0.36  -0.15  0.21 -0.40 -0.36 0.04
AR BEFF2 58 %, -0.44 -026  0.18 -0.43  -0.40  0.07 -0.52  -0.38 0.14
TCAF BEIF 42 58 -0.35  -0.26  0.09 -0.42 -0.55  0.13 -0.36  -0.30 0.06
U A T 58 1% -0.42 -0.28 0.14 -0.39  -0.35  0.04 -0.33  -0.25 0.08
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Tab.7 Comparative analysis of horizontal displacement for Pier 18#
ﬁ@ . KA 1/mm IR 2/ mm KL 3/mm
TAT A
SO BRUME  RZEME SOWE BIRME REE SOl BRBUE  RZEM
WIRREE 0 0 0 0 0 0 0 0 0

SMW Jiti T-5¢ i -0.29 -0.15 0.14 -0.38  -0.22 0.16 -0.45 -0.20 0.25
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Tab.8 Comparative analysis of settlement for Pier 17#

BELW R sz Bl jR2s ol Bl iR
IR = B IR |
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/e
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M M H MH A
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TR
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B
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Tab.9 Comparative analysis of settlement for Pier 18#

VLI 1/mm VLI 2/mm
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