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Study on the influence of construction of a deep foundation pit project on
subway in Hangzhou

XU Yin-feng, ZHANG Hong-jian, ZHAO Hua, CEN Wei-jie
(Hangzhou Geotechnical Engineering and Surveying Research Institute with Limited Liability, Hangzhou 310012, Zhejiang, China)

Abstract: With the continuous development of human urbanization process, the development scale of urban underground

space has gradually increased, and the foundation pit engineering involved has gradually developed in a deeper and larger

direction. Meanwhile, the requirements for foundation pit support design are getting higher and higher. Taking a subway

upper cover project in Yuhang District of Hangzhou City as an example, this paper introduced the characteristics of

foundation pit and its support design scheme in detail. The finite element numerical software Plaxis was used to establish

a three-dimensional model to simulate the whole construction process of the foundation pit. Finally, combined with

monitoring data, the influence of foundation pit excavation on adjacent subway tunnels was analyzed. The causes of subway

tunnel deformation alarm during construction are summarized. The excavation area of this project is large, the depth is

deep, and there are many protected objects involved. The deformation alarm causes of this project can provide a reference

for subsequent neighboring areas or similar projects.

Key words: deep and large foundation pits; deformation monitoring; numerical simulation; finite element; 3D model; data

analysis
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Table 1 Physical and mechanical indexes of soils
e - AR /(kNm) KPBERE  REBERE [F] 25 PR BT
ka/(x10%cm/s)  kv/(x10%cm/s) BB ST o/kPa  EEHES 0/(°)

1 JeiE 19.0 — — (8.0) (14.0)
®2 R+ 17.8 — — (12.0) 9.0)
@ L 18.5 0.01 0.05 18.0 14.0
@) Esig i 18.6 0.70 0.20 10.0 20.0
® e 17.2 0.01 0.01 12.0{10.8} 7.5{7.0}
@ MmEE L 19.2 0.01 0.01 28.0 16.0
@21 WS Ik 19.1 0.07 0.50 25.0 13.0
@22 ok B A+ 19.1 0.01 0.10 10.0 22.0
@; it 19.0 — — 30.0 185
® WAE B & L 17.7 — — 12.0{10.8} 11.0{10}
@ BRI 19.6 — — 11.0 25.0
©: it 19.0 — — 32.0 8.0
®»11 b 19.0 — — 15.0 28.0
@11 MR R L 19.6 — — 12.0 16.0
®; ik (20.0) — — (5.0) (30.0)
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Table 2 Selection of foundation pit support
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Table 3 Parameters of soil HSS model

25 HEZR Eso/MPa  Eod/MPa  Ew/MPa
@O eI 3.0 3.0 9.0
@» Fk L 5.5 5.5 16.5
® T 1.5 1.5 6.0
@ W 7.5 7.5 30.0
®:s 59 Fif 16.0 16.0 48.0
© LigsiE - 7.5 7.5 30.0
@ 5 5k 18.0 18.0 54.0
@ A 40.0 40.0 120.0
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Table 4  Statistical table of maximum value of calculated deformation of open-cut subway facilities mm
it T3 @. ®. ®. ®. © O, ®. B, OXIFZRKE e
i oz 1 e e 151 B it 158 ik
Bk 5 it XIFFZEIHUR I-15 3 TE B A 2 P 5E ik

AT (X D +1.3 +2.6 +4.4
o KT (Y 1) +0.2 -1.0 +0.3
IR R 1Bt 1) A T -0.5 -0.8 -1.0
WS T +1.0 +2.5 +5.0
AT (X D +0.6 +1.2 +2.0
YRXEERT  KPER (Y B -0.2 -1.1 -3.0
fEIE 1Bt 1) A T -0.2 -0.5 -1.0
2 iR -0.2 -0.5 -1.0
KPR (X ) +1.3 +2.4 +5.0
S X ] KPR (Y [[) 3.1 -39 -7.9
42 B 1B ) AR JE +0.9 +1.1 +2.0
EZ 55U +1.0 +1.2 +2.0
KPR (X ) +0.3 +0.3 +0.4
oSk KPR (Y [[) 2.0 -2.3 -2.5
LB 1B [ A T -0.3 -0.7 -1.0
2 iR -0.3 -0.7 -1.0
KPR (X ) +0.3 +0.4 +0.4
ME 1 SRR KFER (Y D -2.0 -3.0 -5.0
cH 1 [ AR +0.7 +1.1 +2.0
Z YR +0.7 +1.2 +2.0
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Fig. 9 Cumulative automatic settlement of ballast bed on upbound subway
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