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Numerical Analysis of the Influence of Deep Foundation Pit
Excavation on Adjacent Underground Pipelines
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Abstract: [Objective]In order to study the displacement variation law of adjacent underground pipelines during
the excavation of deep foundation pits. [ Method ]Based on a deep foundation pit project of Nanchang No.4 line,
FLAC 3D software is used to simulate the whole process of dynamic construction of foundation pit, and the in-
fluence of different pipe materials, pipe diameter, buried depth and buried distance of internal support on pipe-
line displacement is analyzed. And the field deformation monitoring data are used for comparison and verifica-
tion. [ Result] The results show that the internal support plays a good role in limiting the displacement of the ad-
jacent pipeline during the construction of the foundation pit. In the process of foundation pit excavation, the
change of pipe material and pipe diameter mainly affects the settlement of pipeline. [ Conclusion] The stiffness

of different types of pipes is different. The greater the stiffness, the stronger the pipeline's ability to resist soil de-
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formation. The settlement variation of the pipeline is negatively correlated with the variation of the pipe diame-

ter. The buried depth of the pipeline has a significant effect on the horizontal displacement of the pipeline. The

horizontal displacement of the pipeline increases first and then decreases with the increase of the buried depth,

and reaches the maximum when the buried depth of the pipeline is close to 1/2 of the design depth of the founda-

tion pit. Under the principle of following a single variable, there are differences in the influence range of dis-

placement of pipelines with different buried distances. Compared with pipeline settlement, foundation pit excava-

tion has a greater influence range on the horizontal displacement of adjacent pipelines.
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Fig. 1 Supporting structure section of foundation pit
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Fig. 2 Stratum, supporting structures and adjacent pipelines
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Tab.1 Physical and mechanical parameters of rock-soil body

Rock-soil bod Layer Gravity/ Elasticity =~ Shear elasticity/ Bulk modulus/ Cohesion/  Angle of internal
Y thickness/m (kKN/m*)  modulus/MPa MPa MPa kPa friction/(°)
Plain fill 11.065 19.60 20 7.41 2222 10.00 10.00
Silty clay 4.100 19.12 25 9.62 20.83 31.69 14.00
Highly-weathered 3.600 20.00 120 47.62 83.33 40.00 25.00
argillaceous siltstone
Medium-weathered =, 4 26.30 390 3329.37 5 826.39 1 600.00 38.03

argillaceous siltstone

R2 WTELZSH

Tab.2 Parameters of underground pipeline

Pipeline . ., Wall thickness/ Pipe diameter/ Buried . Density/  Elasticity ~ Poisson's
Pipe material Burial distance/m ; .
name mm mm depth/m (kg/m’) modulus/GPa  ratio
1 N 1 t Dist fi th i
Water - Nodular cas 18.4 1200 130 ooance WOMMEMA g 500 150 00 0.28
supply pipe iron body envelope 2.3 m
Gas pipe PE 18.2 200 2.00 Nearest pit 7.5 m 960 1.07 0.38
Rain pipe Concrete 100.0 1500 291 Nearest pit 4.05 m 2500 25.00 0.17
S Steel t .
ewage cel tape 5.0 500 3.67  Nearestpit10.85m 1500 226 0.35

pipe wound bellows
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Fig.3 The settlement curve of the pipeline with and
without internal support varies with the excavation depth
of the foundation pit
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Horizontal displacement of pipeline/mm
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Fig. 4 The horizontal displacement curve of the pipeline
with and without internal support varies with the
excavation depth of the foundation pit

3.3 HEEMSENEREIESH

B ATEA FTHZ I RIS 18] B R T AL
TR IS PRI AT R P TXT L, 00T T RIES T
PR AR AR A LR B I 25 RN BT 5 D ST
TR AT ) B 37 59 DM LR o 2 AR TR it 2k
F PET e g i TR 2 ) AR A R A R TR i
AR FEEAARTT , O F HAE LR B DR A, 75
FRTEEOR . i TR HZ A R, B e
RURRET JEFESONE T it rhoxd A Bl S S0 i
b A Sl A, T B AR TN S
{ER TR, (H AL i R R S DR R S
TR TR RO R KB L MV UE R T

2

—a—Water supply pipe (monitoring)
—e—Qas pipe (monitoring)
—a—Rain pipe (monitoring)
—v—Sewage pipe (monitoring)
O - -= - Water supply pipe (simulation)
e - -® - Gas pipe (simulation)
- -4 -Rain pipe (simulation)
- -,-v - Sewage pipe (simulation)
A T 2

Pipeline settlement displacement/mm

0 2 4 6 8 10 12 14 16
Excavation depth of foundation pit/m

B5 AEILRTELIMEENES SSUER t #h2k
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Fig. 9 Horizontal displacement curves of different
concrete pipe diameters with the change of excavation
depth of foundation pit
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Fig. 10 The settlement curve of concrete pipe with the depth
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