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Analytical methods on the influence of pile foundation excavation
on the deformation of adjacent operating subway tunnel

XU Shizheng', ZHANG Zhenhua®’, QIAN Yelin', CUI Wentian®, SU Ying', XI Banglu®

(1. Anhui Construction Engineering Road Port Construction Group Co. , Ltd. , Hefei 230022, China; 2. School of Civil and Hydraulic

Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The pile foundation construction in close proximity to the operating subway tunnel can cause
the additional displacement and stress on the surrounding soil of tunnel, resulting in large deformation
and risky operation of the subway tunnel. Therefore, the Mindlin solution and the generalized Kelvin
viscoelastic constitutive model were employed to establish the theoretical calculation model for the de-
formation of the adjacent subway tunnel caused by the pile foundation construction. Then, the effect
of the pile foundation construction on the deformation of adjacent tunnel lining under different pile-
tunnel distances(d) was analyzed by three-dimensional numerical simulation and theoretical calculation
methods, and compared with the field monitoring data. The results show that the theoretical and nu-
merical data are in agreement with the field monitoring data. The theoretical model provides closer
predictions to the field measured values than the numerical simulation, which can effectively analyze
the influence of the pile foundation construction on the deformation of adjacent subway tunnel. The
vertical and horizontal displacements of the subway tunnel lining gradually decrease with the increase
of pile-tunnel distance, based on which the construction of pile foundation adjacent to the operating

subway tunnel in hard plastic clay areas of Hefei City can be divided into strong influence area(d<C
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1.0D), general influence area(1. 0D<{d<C3. 0D) and weak influence area(d>>3. 0D). The construc-

tion of the strong, general and weak influence areas should be monitored for seven days, three days

and one day, respectively, to ensure the stability of the lining deformation.

Key words: pile foundation construction; operating subway; tunnel deformation; theoretical model;

viscoelasticity analysis
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