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Research on Deformation of Foundation Excavation Retaining
Structure Based on Element Tracking Method
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Abstract: Relying on the subway reservation project for the new Guangzhou Baiyun Station ( Tangxi
Station) project (BYZSG1 section) at the Guangzhou railway hub, this paper proposes to use the element
tracking method and the birth and death element method in the ABAQUS finite element software to
simulate foundation excavation. The horizontal displacement of the retaining structure during foundation
excavation is analyzed and compared with on-site monitoring data. The results show that the combination
of the element tracking method and the birth and death element method in the ABAQUS finite element
software for simulating foundation excavation is feasible, and the simulation results are consistent with the
measured results. The measured maximum horizontal displacement of the retaining structure is 10. 64mm,
while the maximum horizontal displacement obtained from simulation analysis is 7. 84mm, with a
deviation of about 26%. The maximum impact of foundation excavation on the horizontal displacement of
the retaining structure occurs at 3/4 of the foundation excavation depth.
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Fig.1 Analytical framework of the element-
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Fig.2 Birth and death element method
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Fig.3 Element tracking method

7E ABAQUS it HF Wb, X T elcopy HIHFH
BIEAE inp SCIFHY Part #5125 FE Ak 2 8 5C 5 5 L)
BEEGT 2 R ], HAL RN E 4 R

__________ -~
R TP SV
- i 8 | eleopyrs |
I .
i _ BRERETRE.
T T T T EEEEEEEEEE ~
[ Lwsisan '
= SIZ M= '
VA = 1
P L ) 271 1
" €S R
T TN
F‘ | (%ﬂ:) I
g | weEs
N LT .
T N____wm ’
I EmmLdEagEs )
Bt ] (remove) :
u 1
Vis 1 ll !
= |
' FFi% /

B4 HmBEREEILENFISEIIRE
Fig.4 Workflow for building a foundation excavation

excavation model using the element tracking method
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Table 1 Physical and mechanical parameters of strata
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Fig. 6 Finite element model of the foundation excavation
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