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Research on deformation response characteristics of adjacent operation
subway tunnels induced by deep excavation

MA Qin, ZHANG Yu-shan
(Wuhan Geological Prospecting Foundation Engineering Co., Ltd., Wuhan 430072, Hubei, China)

Abstract: This work aims to investigate the deformation of a foundation pit during the excavation and its response of the
adjacent operational subway tunnels. Combined with the on-site monitoring data of deep foundation pit cases, the time
history of supporting structure, pit surface and subway tunnel deformation during the excavation was studied. The
correlation and response characteristics between the deformation of the supporting structure, the deformation of the surface
of the pit, and the deformation of the subway tunnel were discussed. Furthermore, the deformation mechanism of subway
tunnel induced by the excavation unloading was revealed. The research indicate that the deformation of the support structure
has obvious phased characteristics with the deformation rate of the surface outside the pit and tunnel. The rate relationship
of the three stages is: vi>vir>v1, and have a good correspondence with the construction conditions of the foundation pit.
Additionally, the deformation of the surface of the pit and the deformation of the tunnel have obvious hysteresis
characteristics relative to the deformation of the supporting structure. The support structure deformation has a linear
correlation with the surrounding soil and subway tunnel deformation. The confidence interval is 75%-90%. The correlation
of settlement displacement is higher than that of horizontal displacement. These results may serve as a theoretical basis for
ensuring the safe and efficient construction of similar deep foundation pits.
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Table 1 Physical and mechanical parameters of soil layers
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Fig.2 Typical support profile of adjacent metro line 4
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Fig. 5 Time-history curves of horizontal displacement of foundation pit supporting structure
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Fig. 6 Time-history curves of settlement displacement of foundation pit supporting structure
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Fig. 8 Time-history curves of surface horizontal displacement outside the foundation pit
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