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Numerical Simulation of Spatiotemporal Effects of Deformation in Soft Soil Deep Foundation
Pit Structures under Dynamic Loads of Trains Passing Through Tracks

HUANG Yingpen
( Guangxi Nonferrous Survey & Design Institute Co., Lid., Nanning 530031, China)

Abstract: Research and analysis are conducted on the structural deformation of soft soil deep foundation pit structures under the
action of train dynamic loads. Based on actual engineering projects, collect and survey relevant data, and construct a numerical
model of soft soil deep excavation structure in FLAC 3D software. Construct differential equations for train dynamic loads and
simulate the action of train dynamic loads in numerical models based on the d’ Alembert principle, in order to simulate and
analyze the deformation state of soft soil deep foundation pit structures. The results show that under the action of train dynamic
loads, the deformation of soft soil deep foundation pit structures is mainly divided into transitional relaxation stage, stable
relaxation stage, and accelerated relaxation stage. In different stages, the soft soil deep foundation pit structures exhibit
different deformation states with different laws. In the practical engineering application of soft soil deep excavation structures,
maintenance of the deep excavation results should be carried out before accelerating the relaxation stage to ensure its safety. This
research enables the design of more rational construction parameter schemes for deep excavations in soft soil in practical
engineering projects. It provides a reference basis for similar deep excavation construction and design in soft soil, offering
theoretical and technical support for the construction and safety management of deep excavations in soft soil.
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Table 1 Engineering construction parameters

METE METARME DNE Lt AR EIRE ERRAS
BR/m ESEE/m JEE/m /m /m /mm
285 21.5 3.25 17.249 17.496 1000 x 1 100
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24, WIEEA 1A, ELEER)EE 2 800 mm, M
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Table 2 Geological conditions within the scope of
deep foundation pit structure

= e B =1 e R e A
W ks S IR E;f

Zet RR. RE%F 106.78 ~112.55
Bt TN, H#E 103,57 ~ 106. 20
b AR, @S2 100.41 ~102.08

0.82~3.21 1.55
3.20 ~8.00 4.31
6.70 ~10.10  2.81

WLt R, P 97.12~103.45 9.70 ~14.50  3.17
wmt FEIB. ®IC 89.37~93.62 16.50 ~21.50  6.12
Wt B, 5 56.65~89.57  21.20~25.50 4.78
MR RNE. % 75.56~88.76  22.00~33.60  6.24
Wt B, % 71.87~79.42  32.60~37.80 5.56
WEE -+ R, % 68.91 ~74.58 37.20 ~40.60  3.67
MR RE. % 66.87 ~70.78 39.80 ~42.70  2.75
WLt . %S 72.34~85.16 13.80 ~28.40  3.48
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Fig. 1 Numerical model of deep foundation pit structure of soft soil
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Table 3 Soft soil deep foundation pit structural parameters

ZEH) i H RIS
R L : 30
LA/ GPa A I 30
Uit it IR EE 4% . 200
Ll H T IE SRS : 0.2
MEE /N4 WA . 0.2
AR L . 0.2
. ) WZHE: 0.3
L O+ 2B 0.9
; X WP 200
PAYED A iy 17/ GPa
U | LA/ GP, VL S, 30
. M. 0.0013
RS BB 4. 0.075
C EMERE/ (GPa/m) 0.1
B YA WIEE/ (GPa /m) 0.1
Brhiag i/ MPa 0
+ 5z AF YA/ MPa 15~35
MEL/NA 0.30~0.36
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Fig. 2 Stress cloud map of key points of structural deformation
in deep soft soil excavations
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Fig. 3 Relaxation characteristics of soil in deep soft soil excavations
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