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Impact of deep excavation on adjacent subway tunnels

JIANG Ye-xiang?, LAI Xiao-yong?, ZHANG Hong-jian?, CEN Yang-run?, LIU Heng-xin?
(1. Hangzhou Metro Group Co., Ltd., Hangzhou 310003, China;

2. Hangzhou Geotechnical Engineering & Surveying Research Institute, Hangzhou 310012, China)

Abstract: Foundation pits adjacent to existing subway tunnels will cause deformation of the tunnels due to unloading

during excavation. Taking the foundation pit of a building next to Hangzhou Metro Line 2 as an example, this paper used

MIDAS finite element software to build a three-dimensional model for numerical simulation combining with the

measured data. It analyzes the influence of deep excavation in soft soil on adjacent existing subway tunnels, which could

provide a reference for similar projects.
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Fig. 1 Schematic plan of foundation pit
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Fig. 2 Sectional view of the enclosure wall adjacent subway
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Tab. 1 Physical and mechanical properties of each soil layer

B ORIREE FR AR R RN EEE
5 (KN/m®)  kPa  f4/° #/MPa JE/MPa f&/MPa
1 18.5 60 120 30 3.0 15.0
21 182 180 100 4.0 4.0 28.0
31 169 9.0 7.0 1.2 1.2 6.0
3, 187 120 100 3.0 3.0 15.0
4 18.0 180 180 65 6.5 455
5 18.7 140 120 30 3.0 15.0
62 186 350 150 100 100  70.0
162 (200) (20.0) (50.0) 250 250 1750

e O WINEUHEA LR HER.
w2 HHEMHEH

Tab. 2 Structural material parameters

S5 *j*ﬂr il ) A U IR A
! EA/KN EI/KN m?
MR Pk 3.0%107 2.5%10° 0.20
W B 1.208x107 1.233x106 0.15
X B 1.92%107 — 0.20

MIDAS GTS 3D #7874 e 3, #2714 250 m,
B 160 m, = 50 m, LAY ITHCH 198 928 4.

SRR, BRE R KA N 2.27 mm,
B8 B KB A AT RS A 1.34 mm,  FEIE ARSI N
1.07 mm, 3 Z&HhEkREIE KA 8 K B T A 7 =
LI 4 A 5.
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Fig. 3 Relative position of foundation pit and tunnel 5 BEEXREMBEE (=134 mm)
Fig. 5 Maximum vertical displacement contour of tunnels
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Fig. 7 Cumulative change of vertical displacement of tunnels
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Fig. 8 Cumulative change of tunnel convergence value
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Fig. 9 Typical displacement curves of retaining wall adjacent subways (1)
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Fig. 10 Typical displacement curves of retaining wall adjacent subways (2)
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Fig. 11 Typical displacement curves of retaining wall adjacent subways (3)
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