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Stability and field monitoring of deep and large foundation pit of metro
“L” type transfer station
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(1. Urban Rail Transit Engineering Branch of China Railway Fourth Bureau Group Co., Ltd., Hefei 230000, China;
2. Anhui University of Science and Technology, Huainan 232001, China)
Abstract: In recent years, due to the rapid development of urban economy and the rapid scale of urban rail transit continuous
expansions, the construction difficulties of deep foundation pit of subway stations are increasing, and the safety accidents
of deep foundation pit instability caused by design or construction problems are common. In this paper, under the
background of the construction of the deep foundation pit of Hongtang road station of Fuzhou metro line 4 and line 5, the
paper explores the stress deformation of Hongtang road station deep foundation pit engineering, and analyzes its stability
in the construction process by combining numerical simulation with field monitoring. The results show that the excavation
of foundation pit partition construction with the transfer node sealing wall outside the reserved soil which provides lateral
pressure, has a certain inhibitory effect on the deformation of retaining structure and surface settlement of the foundation
pit. Considering the design condition, the stress deformation of the supporting structure and the surrounding surface
settlement in the whole excavation process of the foundation pit do not exceed the design allowable value, and the overall
stability is satisfied.
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Fig. 1 Layout of Hongtang road station
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Table 1  Stratum physical and mechanical parameters
TR AR I y/(kN m3) FEJ7 clkPa W EEEES ol TR LE 1 JE4EHE Esio/MPa
FH A+ 17.50 6.0 12.0 0.26 —
W+ 18.56 27.3 14.0 0.31 435
W Ie L 16.82 13.3 9.7 0.44 2.62
b 18.00 3.0 28.0 0.35 —
WL 18.82 26.5 15.2 0.32 5.64
W R 17.87 23.9 19.9 0.28 4.96
RS 19.00 25.0 25.0 0.27 —
TRRAE 20.00 28.0 28.0 0.25 —
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Fig. 2 Excavation pit sequence of Hongtang road station
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Fig. 3 Simulation model of excavation pit
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Fig. 4 Support system of foundation pit
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Fig. 5 Step-slope excavation of foundation pit
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Fig. 11 Horizontal displacement curve of line 4

(2) SCHEHT 173 H

PREL T 8, T 14 AT 15 1S 8 sh 1K,
LS AR 2R K, anE] 12~17 PR

BEAM FORCE

AXIAL FORCE , kN
+4.34 705e+002
9.5%
—5.79 906e+001

] 24.6%
——"5.50 686e+002

| [251%

——1.04 338¢+003

L —2.02 877e+003
6.4%

9.4%
D —2.52 147e+003

—1.53 608e+003
6.3%

5.6%
- — +
) 3.01 416e+003

6.
. 3.5%—3.50 686e+003
'l—_l i 5%*3.99 955e+003
0(4%—4.49 225e+003
0_7%*4.98 494e+003
—5.47 764e+003

B 12 TR 8 EHAE
Fig. 12 Supporting axial force of working condition 8

BEAM FORCE

AXIAL FORCE , kN

E%‘HO 617e+002

I17:1% ) 70 356¢+003
| [s:4 %0241 496¢-+003
L[8.6% 31 635¢+003
115:6% 3 83 775¢+003
IE]3.7%4.54 914¢+003
23%526 053¢+003
[[16%-5.97 193e+003
[[]1.2%6.68 332¢+003
0.9%-7.39 472e+003
03%-8.10 611e+003

B 13 TR 14 MR
Fig. 13 Supporting axial force of working condition 14

BEAM FORCE
AXIAL FORCE , kN

=123 141¢+003

18.6%,
—5 oo, 2:02 132¢+003
=29 81 124e+003

- ;32—5.97 089¢+003
276,76 080¢+003
12057.55 07264003
© 8 34 063¢-003

B 14 IR 15 ZEHNE
Fig. 14 Supporting axial force of working condition 15

6 000
- i .
5000f  —e— A itii¥ e
v— 5N ﬁi% //
z 4 000+ e S LIE y /,
= / /
“Ei_ 3 000+ b ’ of
5 ¥
" 2000 ol —0
L — Y
Ay
1000 e .
/,_.,_——-—*—l-—— -
0 T/-- L : L L 1
3 4 5 6 P 3
it T B B

B 15 kTR IEmH N L E
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