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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,
FLAC3D software is used to simulate the whole process of dynamic construction of foundation pit, and the influence
of different pipe materials, pipe diameter, buried depth and buried distance of internal support on pipeline
displacement is analyzed. And the field deformation monitoring data are used for comparison and verification.
[ Result] The results show that the internal support plays a good role in limiting the displacement of the adjacent
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 deformation. The
settlement variation of the pipeline is negatively correlated with the variation of the pipe diameter. 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 foundation pit. Under the principle of
following a single variable, there are differences in the influence range of displacement of pipelines with different
buried distances. Compared with pipeline settlement, foundation pit excavation has a greater influence range on the
horizontal displacement of adjacent pipelines.
Key words: deep foundation pit; buried pipeline; internal support; numerical simulation; pipeline displacement
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(b) Beam unit was used to simulate the internal support

model, shell unit was used to simulate the pipeline model, and

the interface unit simulates the contact surface between the soil

mass and the diaphragm wall
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Table.1 Physical and mechanical parameters of rock-soil body
) ) o ) Angle of
Rock-soil Layer Gravity Elasticity Shear Bulk Cohesion internal
interna
body thickness/m /KN m~3  modulus/MPa elasticity/MPa modulus/MPa /KPa o
friction (9
Plain fill 11.065 19.60 20 7.41 22.22 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
] 21.235 26.30 390 3 329.37 5826.39 1 600.00 38.03
argillaceous
siltstone
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Table.2 Parameters of underground pipeline
Pipeline . Wall Pipe Buried Burial Density/k Elasticity Poisson's
Pipe material . i . .
name thickness/mm  diameter/mm  depth/m  distance/m gm? modulus/GPa ratio
Water Distance from
Nodular cast .
supply ] 184 1200 1.30 the mainbody 7300 180.00 0.28
iron
pipe envelope2.3m
Gas Nearest
. PE 18.2 200 2.00 . 960 1.07 0.38
pipe pit7.5m
Rain Nearest
) Concrete 100.0 1500 291 ) 2 500 25.00 0.17
pipe pit4.05m
Steel tape
Sewage Nearest
. wound 5.0 500 3.67 . 1500 2.26 0.35
pipe pit10.85m
bellows
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Table.3 Construction case by numerical calculation

construction )
Ads that look like content
stage

The initial stress balance calculation is
Stage one carried out before excavation to obtain
the initial stress field of soil mass. Dis
placement zeroing
Break the road surface, remove the surf
ace earthwork as a whole, excavate to
Stage two 1.581m below the surface and apply th
e first concrete support at 1.081m belo
w the surface.
Stage three Excavate to 5.081m below the surface
Excavate to 8.434m below the surface
Stage four and apply the first steel support at 7.93
4 m below the surface.
Excavate to 13.434m below the surface
Stage five and apply a second steel support at 12.
934m below the surface.
Excavate to 16.943m below the surface,
Stage six apply waterproof cushion and pour the

bottom plate
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