$39 8 B3N MEKRKEAEFA Vol.39 No.3
2025 4 6 H FLY ASH COMPREHENSIVE UTILIZATION Jun. 2025

JEGUHZE M PRI B S 224 b

Analysis of Mechanical Behavior of Adjacent Underground Pipelines under Foundation Pit Excavation
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Abstract: In order to study the influence of deep foundation pit excavation on the mechanical behavior of adjacent underground
pipelines in the soft soil area of Nanjing, the deformation law of underground pipelines in different situations is analyzed by
numerical simulation method considering the complex conditions in the process of foundation pit excavation. The results show
that: the vertical displacement and bending moment of the underground pipeline show symmetrical distribution, and reach the
peak value on the symmetrical surface of the pit excavation; the influence of pipeline diameter, pipeline material, and
horizontal distance from the edge of the pit on the mechanical behavior of the pipeline is revealed; when the horizontal distance
between the pipeline and the edge of the pit is increased, the displacement and bending moment of the pipeline show the
tendency to increase firstly and then decrease, and the displacement and bending moment of the pipeline reach the maximum
value at the distance of 0. 5 times of the depth of the pit excavation. At a distance of about 0. 5 times of the pit excavation depth,

the displacement and bending moment of the pipeline reach the maximum value. Through the in — depth study of these key
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parameters, it can effectively guide the pipeline protection and monitoring work in the actual project to ensure the safety and

stability of underground pipelines.
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Table 1 Table of soil parameters
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1+ 1 18.2 5.0 0.35 15.0 10.0
RRFEREFE 3 18.0 3.0 0.39 12.0 10.0
BLdems 3 19.3 8.5 0.37 11.0 31.5
Wi 3 19.5 12.0 0.34 6.5 35.0
byl 10 18.6 4.0 0.35 19.0 14.5
Bt 5 18.7 7.0 0.33 13.0 28.0
e 5 19.3 10.0 0.31 6.5 34.5




80 IR

LG A

39 &

PRI 2E TR s, FESUAME S K E A
—HREE A, WE L iR, 48 1 000 mm, BE
JE0.01 m, LM m, SHITBLEEE 4 m,

E1 EF&5EHMEXRE

Fig. 1 Relationship diagram of pipeline and foundation pit position
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Fig.2 Three — dimensional model diagram
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Fig.3 Vertical displacement diagram
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Fig. 6 Effect of pipe diameter on vertical displacement in pipelines
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Fig. 7 Relationship between pipe diameter and maximum
vertical displacement of pipelines

800 -
400 o h\
0

LR A/ (KN m)

_400 Jit
- 'E’jé D=600 mm
-800 —o 1% D=800 mm
\ J —— 1% D=1 000 mm
-1200 \ —v 1% D=1 200 mm
. —o— 12 D=1 400 mm
-1 600 1 1 | 1 1 1 1 1 1 |
25 20 -15 -10 -5 0 5 10 15 20 25

FEGTYN I /m

B8 EENEXRTENLM
Fig. 8 Effect of pipe diameter on bending moment in pipelines
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Table 2 Table of pipeline material parameters
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Fig. 10 Effect of pipeline material on bending moment in pipelines
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