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Construction Impact and Control of Open-ex-
cavation Irregular Shape Foundation Pit un-
der-passing Viaduct Bridge and Adjoining Ter-
minal Building
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Qianwei, CUI Yuebang

Abstract The foundation pit engineering of Nanning Airport
Hub connecting passage is taken as example to study the influ-
ence of open-excavation irregular shape foundation pit on the
adjacent existing structure and control effect. Targeting the en-
gineering problem in the open-excavation irregular shape deep
foundation pit under-passing airport departure level viaduct and
the construction adjoining terminal building, finite element nu-
merical simulation and on-site monitoring are combined to
study construction disturbance effect and deformation character-
istics of the enclosure structure and the surrounding buildings
caused by foundation pit excavation in complex environment.

On this basis, the scheme of asynchronous layered excavation,

subdivision excavation and blocked excavation of the founda-
tion pit, the construction control measures for using manually
excavated piles as the local enclosure structure are proposed.
The final open-excavation irregular shape foundation pit is con-
structed smoothly, and the deformation of surrounding build-
ings is effectively controlled. Research results show that the
bridge after foundation pit excavation presents morphology of
sinking in the east and heaving in the west, the surrounding
land subsidence is sorted to be middle section > south end >
north end > north end grading section. The differential settle-
ment law of bridge pile foundation in the numerical simulation
results is consistent.

Key words open-excavation foundation pit; bridge; terminal
building; adjoining construction impact
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pit engineering
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Fig.2 Plan diagram of foundation pit surrounding environment
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Tab.1 Main soil physical and mechanical parameters in

foundation pit location area
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(KN/m®) MPa (
<1-2>  HEH+ 20.1 5.7 15.0 15
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pit engineering
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Tab.2 Structural unit parameter in 3D finite element model
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Tab. 3  Numerical simulation results of foundation pit
whole layer excavation
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Fig.4 Diagram of the blocked and the sequential excavation

of link passage foundation pit
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Fig.5 Stratum vertical deformation nephogram after com-
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Fig.6  Enclosure structure of x-direction horizontal deforma-
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cavation
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Fig.7 Vertical deformation nephogram of the viaduct pier af-

ter completing foundation pit soil excavation
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Fig.8 Vertical deformation nephogram of the viaduct bridge

panel after completing foundation pit soil excavation
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Fig. 9 Vertical deformation nephogram of the terminal build-

ing local frame structure after completing foundation

pit soil excavation
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Fig. 10 Vertical deformation nephogram of the terminal build-

ing long and narrow structure section after completing

foundation pit soil excavation
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Fig. 11 Layout diagram of foundation pit monitoring
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Fig. 12 Land subsidence curve at existing structure measuring
points D121 and D122 of in the long and narrow sec-

tion on foundation pit north side
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