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Research on Boundary Distance and Division Design of Deep and
Large Foundation Pits Adjacent to A Subway Tunnel

YU lJingrui' HE Haibo® ZENG Jie' SONG Linfeng'® CHENG Yichong'
(1.Zhejiang Huazhan Research and Design Institute Co., Ltd, Ningbo 315012, China;
2.Ningbo Zhenhai Jianhu Engineering Project Management Co., Ltd, Ningbo 315202, China)

Abstract Based on a deep foundation pit project adjacent to a subway tunnel in the soft soil area of Ningho,
the finite element method was employed to analyze the influence of excavation construction on the neighboring
subway tunnel under varying conditions of boundary distance between the foundation pit and the tunnel,
tunnel burial depth, and pit separation schemes. The findings indicate that tunnel displacement decreases as
the distance from the excavation boundary increases. Compared to altering the distance between the tunnel and
the foundation pit, the effect of tunnel burial depth on both horizontal and vertical displacement is relatively
minor. A reasonable setback distance for the foundation pit should be approximately 1.5 times the excavation
depth. For deep and large foundation pits, vertical zoning into near, middle, and far sections is recommended.
Internal division within the near and middle sections proves effective in controlling tunnel displacement.
However, when the width of the internal division in the near pit is less than 50 m and that in parts of the
middle pit is below 80 m, further reduction of the division width shows limited effectiveness in controlling
tunnel displacement. The results of this study can provide a reference for setback distance selection and pit
design in similar deep and large foundation pit projects.
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Table 1 Soil parameters
ZE5 HEAR JZEm | FEEAKN-m”) | CAPa | ¢/°) | E_/MPa | E /MPa | E /MPa | G/MPa Yos
@, it 1 183 29.1 16 4.84 4.84 14.52 29.04 | 0.000 1
@,, IR TR 1 12.5 17.2 11.5 9 1.97 1.97 5.91 11.82 | 0.000 1
@, | BmE+Jem+ 8.5 18.7 15.7 12.6 3.51 3.51 17.55 52.65 | 0.000 1
@,, | WREREE L 13 18.0 13.4 10 2.61 2.61 13.05 39.15 | 0.000 1
@, B 8 18.2 17.4 13 3.59 3.59 21.54 64.62 | 0.000 1
®,, RimoR 1 10 18.8 16.9 15.5 4.89 4.89 29.34 88.02 | 0.000 1
@, A+ 9 18.5 18.9 13.2 4.07 4.07 24.42 73.26 | 0.000 1
®, A+ 19.3 25.5 16.6 4.97 4.97 29.82 89.46 | 0.000 1
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Fig.2 Three dimensional finite element model
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Table 2 Parameters of shield tunnel and foundation pit support structures
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