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Influence Law of Karst Cave on Rail Transit
Station Foundation Pit Excavation Stability
HAO Zhigiang, HUANG Lun, WU Xuan, MA Lin,
WU Yaojie

Abstract When rail transit station foundation pit is excavated
above Karst cave stratum, serious safety problem will occur.
Research on the influence law of Karst cave on station founda-
tion pit excavation stability can help to improve rail transit pro-
ject construction safety. Taking Nanjing-Jurong intercity rail
transit engineering as an example, a three-dimensional finite el-
ement model is established to study the influence of Karst cave
on the stability of rail transit station foundation pit excavation.
According to the variation law of horizontal displacement of
supporting pile, soil heave amount of foundation pit bottom
and land subsidence after pile support during foundation pit ex-
cavation and supporting process, the spatial influence range of
Karst cave is determined, and the numerical simulation results
are compared with the actual monitoring results to verify the re-

liability of the numerical simulation results. Through simula-
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tion of the excavation and supporting process of the foundation
pit under different location relations and different cave sizes,
the influence law of cave position and size on foundation pit
excavation stability is studied from the aspects of retaining
structure deformation and foundation pit soil displacement.
Key words rail transit station; Karst cave; foundation pit
excavation; stability
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Screenshot of Karst cave planar distribution

diagram of Baishuiqiao East Station foundation pit
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Tab.1 Physical and mechanical parameters of soil layer, Karst cave filling material and retaining structure

EA T/ (KN/m®) JERE/m B ./ MPa e FhEJ1/kPa NEEHES/(°) #rIETE ) AL
ettt 19.3 3 14.9 0.31 38.0 10.5 0.45
WmEEi+ 19.6 14 27.3 0.31 45.6 15.0 0.44
S RALAE 19.6 5 27.3 0.31 51.4 18.8 0.49
rh R SR 25.0 28 600.0 0.35 3730.0 44.6 0.49
X 24.0 — 30 000.0 0.20 — — —
R 12.8 — 12.4 0.35 27.9 7.6 0.49
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Fig.3 Two-dimensional diagram of karst cave location
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Tab.2 Model influencing factors and calculation parameters
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simulation calculation results
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maximum land subsidence behind supporting pile changing with the buried depth of Karst cave at pit bottom
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