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Abstract: In order to explore the influence of the excavation of the new foundation pit on the adja-
cent existing subway stations in the loess stratum of Xi’an, relying on the actual project of a new
foundation pit in Xi’an, the three-dimensional numerical model of the foundation pit and the exist-
ing station structure was established with the help of the MIDAS GTS NX finite element soft-
ware;the new foundation pit was studied during the whole excavation process, the deformation
and internal force of the enclosure structure, the displacement of the existing subway station and
the response law of the surrounding surface subsidence were compared with the finite element cal-
culation results, with the measured results verifying the accuracy of the numerical simulation.
The results show that: during the excavation of the foundation pit, the displacement of the enve-
lope structure is small, and the inner support of the steel pipe can effectively control the deforma-
tion of the envelope structure; the maximum lateral displacement and vertical displacement of the

existing station both occur in the middle of the station, the lateral deformation curve is a typical "
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inward convex shape", the vertical direction shows settlement deformation, and the deformation

growth rate gradually decreases with the increase of the excavation depth of the foundation pit;

surface settlement around the station increases gradually with the excavation of the foundation

pit, and when the excavation of the foundation pit ends, the maximum settlement value is —8. 63

mm; the numerical simulation results are consistent with the on-site monitoring data, and the de-

viation is small, the maximum displacement of the enclosure structure is 7. 20 mm after the exca-

vation is completed, and the maximum horizontal displacement of the middle part of the existing

station side wall is 1. 18 mm. The risk of foundation pit construction is lower, and the unloading

of the foundation pit has little impact on the adjacent existing subway stations.

Key words: loess stratum; deep foundation pit; numerical simulation; internal force and deforma-

tion of retaining structure; deformation of existing station
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Fig. 1 Plane position relationship between the new

foundation pit and the existing station
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Fig.2 Typical cross section of foundation

pit project and existing subway station
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Fig. 3 Schematic diagram of disturbed area

of new foundation pit engineering
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Tab. 3 Physical and mechanical parameters

of stations and supporting structures
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Tab. 4 Physical and mechanical parameters of soil

TEZF y/(kN-m?®) ¢/(kPa) ¢/  Exy/(kPa)  Ex /(kPa) Ex /(kPa) P K, H/m
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Fig. 11
side wall near the foundation pit
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numerical simulation results of station side wall
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