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Effects of dewatering on adjacent underground pipelines during
excavation of deep foundation pit at a metro station in Lanzhou
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Abstract: Taking the deep foundation pit at a subway station of Lanzhou metro line 1 as an example, the displacement of the
underground pipes induced by its dewatering is comprehensively analyzed. Using piles and internal bracing structures to
support the deep foundation pit and considering dewatering during the whole excavation process, a three-dimensional finite
element model is established by using the FEM software ADINA. The FEM analysis and monitoring data show that the deep
excavation and dewatering have significant effects on the displacement of underground pipelines. Accordingly the deformation

of the pipelines is summarized, so as to provide an important basis for the design and construction of Lanzhou subway stations

and similar deep foundation pits.
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Fig. 1 Computational analysis model
A\ TIME 0.000 Y\f/x
D
|
N
A

2 EFiDitEEE

Fig. 2 Left half of computational model
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Table 1 Pparameters of soils

O JRRE RS B PRI SRR
TR UL Wy ckPa fie/C ) fipa TIERE
Zt 6 039 0 14 6  3D-solid
#mt 8 030 9 19 6  3D-solid
Y94 16 0.16 0 39 55 3D-solid
R2 BESH
Table 2 Parameters of pipelines
. P MELV HIG
% 4 .
AMZE 2
g 24000 0.17 B2 0.2 shell
%= 3 BEIFEHRSHE
Table 3 Parameters of bracing structures
) PR EY /NN Tw
s 4 .
IEH:F A *@ %/MPa A *@RT H: v %ﬂ
. P4z 0.8 m
ERFLHERE 24000 BETAE 1.5 m 0.17 Beam
; 42 0.6 m
X N
BN S 200000 BEE 0.0016 m 0.24  Truss

7 24000 K 0.8m,%50.8m 0.17 Beam
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Table 4 Excavation and steps of steel bracing
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Fig. 3 Settlement curves of pipelines without precipitation
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Fig. 4 Settlement curves of pipelines with precipitation
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Fig. 5 Horizontal displacement curves of pipelines
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Table 5 Distances of monitoring points to foundation pit

HAR 152 T A%

Wl Eig%gm B 85 %/
RPN 9.12 -2.01
A2 9.12 -2.89
PR3 9.12 -2.93
4 9.12 -2.65
RS 9.12 -2.70
TG 9.12 -2.54
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Fig. 6 Settlement curves of six nodes of pipelines
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Fig. 7 Comparison between measured and model settlement

curves of node 2
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