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Construction Influence of Long-distance Par-
allel Over-spanning Foundation Pit Excava-
tion on Existing Underlying Tunnel and De-
formation Control

DU Hongjin, DUAN Luo, YANG Ge, XU Qianwei,
CUI Yuebang

Abstract Objective: Reasonable reinforcement and excava-
tion of paralle over-spanning upper foundation pit are key to
ensuring foundation pit stability and controlling existing under-
lying tunnel displacement. Construction scheme for foundation
pit excavation should be reasonably selected for effectively con-
trolling existing tunnel deformation and ensuring foundation pit
safety and stability throughout construction. Method: Based on
the foundation pit engineering practical case of Gangxia North

Hub South Area in Shenzhen, finite element numerical simula-
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tion method is used to simulate the construction process, the
impact of different foundation pit excavation schemes under
different dewatering depths and reinforcement range conditions
on the deformation law of the existing underlying tunnel is ana-
lyzed. According to the analysis of the underlying tunnel de-
formation control effect, the construction plans were compared
and selected, and a reasonable construction scheme is selected
and finally verified by field-measured data. Result & Conclu-
sion: Research results show that excavation of the long-dis-
tance parallel over-spanning upper foundation pit is prone to
cause a large vertical displacement of the existing underlying
tunnel ; the field-monitored results are in good agreement with
the corresponding numerical simulation results, and the recom-
mended scheme of dewatering to tunnel bottom and strip rein-
forcement below the pit bottom can effectively control the dis-
placement of the existing underlying tunnel.

Key words foundation pit excavation; existing tunnel; de-
formation control; numerical simulation; construction optimi-
zation
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Tab.1 Soil mechanical properties parameters

s/ RAE, NEEEfM/ BRI/
LRER (KN/m?) MPa (°) KkPa
R+ 18.2 5 15 12.0
R + 18.1 6 23 22.0
S RALTE 1 18.6 8 24 24.5
i KU AEAE 4 18.9 12 27 25.5

R2 ZEMTESHR

Tab.2 Structural calculation parameters

L AT (fﬁé) MR
T L5 24 30 000 0.2
RS+ 24 30 000 0.2

Bz 76 250 000 0.3
SEAEAE 76 250 000 0.2
W& IE AR 24 30 000 0.2
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Tab.3 Dewatering to the calculation results in schemes 1-4

before excavation of the last soil layer
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WiE S o
mm mm UL/ mm
1 28.02 34.84 19. 80
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Tab.4 Statistics of maximum deformation of each

item in scheme 5-7

Sy %JEEW R/ ‘ HLAhHh
{7 %%/ mm mm UM/ mm
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