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Table 1 Soil physical parameters
2 O EE/ p/ E/ c/ @/
o A -3 v o
k=2 (kg'm™) MPa kPa (°)
0 Z+ 1.50 1 800 5 0.40 5.0 10.0
1 kKt 4.05 1 800 21 0.35 9.6 16.9
2 kBt 455 1 920 39 0.35 10.3 17.4
3 KMEr  4.84 1 860 57 0.30 0.0 21.0
4 Mt 4.8 1 880 43  0.35 8.6 16.9
3 T
5 4.61 1 880 36 0.40 17.1 9.6
it
N7AY
6 H R 5.65 1 860 40 0.40 18.4 9.4
Hit
7 kBt 7.51 1 880 56  0.35 12.8 9.6
T
8 9.29 1 890 44 0.40 26.2 15.0
£
3 T
9 7.55 1 890 46 0.40 27.0 14.4
it
N7AY
10 H R 12.22 1950 100 0.40 28.0 15.6
Hit

AR BT Y s ) AR e o B s BERL TS A A A3 i)
BRI X Z J7 10 B9 0L A% 5 B AL TR R A 3 B
A e R i B ) e 2, A 2k HERE SRR AR TE A A
A B 3 A 25 R G 5 9 S T Y TN g, 3 i
TE inp W 4 8 ¢ B F = initial conditions, type=
stress 154 il I 5 2 50 J8 34 it in 20 kPa JE B 4 5
R, 38 Ao T T 208 S ; AR e M-C A,
DLy 5 114 588 98 M AR RIS T A s HEBE TS KA
SRR IR BT, KIS R S LR 2,
A BRI AL UL E 3 s o
2.2 EGiAEEIZEREY

AR F2 B4 BE BT IR 42 X0 15 K 48 18 A8



68 PSP NN s O - S QR = 2 )

2020 4F

s, 20 4 W20 -k A E

4.995 m, 5 "R IFIEE 8.999 m, =R E

12.499 m 55 DU R FF42 B HUE 15.900 m, &

Pt A5 9 28 0 BRI E D IRINGE 3 s,
K2 IWEMMELSH

Table 2 Support structure and pipeline parameters
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Figure 3 Finite element calculation model
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Figure 4 Horizontal and vertical displacement curves
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Table 4 Physical parameters of reinforcement material
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Figure 5 Deformation curve of pipeline under different
reinforcement widths
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The Influence of Foundation Pit Excavation on Deformation of Adjacent

Underground Pipelines and Control Measures

GAO Xinjun, DUAN Penghui, WANG Lei

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Foundation pit excavation could lead to additional deformation of adjacent underground pipelines.
Based on the finite element analysis method, a three-dimensional numerical model of foundation pit and adja-
cent pipelines was established by relying on actual engineering; and the law of displacement changes was ana-
lyzed and the safety was evaluated in adjacent pipelines during deep foundation pit excavation. Based on the
evaluation results, the reinforcement measures and effects of grouting method, micro-pile method and their
combined methods were proposed and compared. The results showed that the maximum horizontal displacement
and vertical displacement of the pipeline were also increased with the deepening of the excavation depth,
which appeared in the middle of the pipeline. The size of the pipeline had a good inhibitory effect on the hori-
zontal displacement of the pipeline, and had little effect on the vertical displacement of the pipeline when
grouting reinforcement increased the width of the grouting zone. The micro-pile method has a good inhibitory
effect on the vertical displacement of the pipeline, and had no effect on the horizontal displacement of the pipe-
line. The combined method could control the horizontal and vertical deformation of the pipeline well, which was
a more effective method.

Key words: foundation pit excavation; three-dimensional finite element; deformation; underground pipeline;

reinforcement measures



