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Influence of pile group construction on displacements of adjacent
metro tunnels

WANG Qi-yan!, WU Jian!", YANG Fei!, CHEN Zi-hai!, YANG Jian-hui?
(1. Zhejiang Communications Construction Group Co., Ltd., Hangzhou 310051, Zhejiang, China;
2. Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)
Abstract: The horizontal and vertical displacements of adjacent existing metro tunnels caused by the construction of the
pile group foundation of an expressway viaduct were analyzed with in-situ monitoring data and ABAQUS FEM
numerical simulation method in this paper. The study shows that during the construction of pile groups, the tunnel
generally shows a trend away from the pile foundation in the horizontal direction displacement while the vertical
direction displacement is downward. The greater the buried depth of the tunnel group, the greater the horizontal
displacement and the smaller the vertical displacement in which the horizontal displacement is larger than the vertical
one. The increasing rate of displacement is closely related to the number of pile foundations constructed on one day. The
displacements of the tunnel group would change gently if the number of constructed piles on that day is relatively small
while the displacement changes would be more pronounced for increasing pile numbers. The horizontal and vertical
displacements of each measuring point are small, and most of the measured displacements are less than the warning
values which indicates full casing rotary drilling construction of piles has little disturbance to the tunnel group.
Key words: pile group construction; metro tunnel; displacement; full casing construction
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Fig. 1 Stratigraphic column of ground
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Fig. 2 Schematic of position relationship between piles foundation and subway tunnels
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Table 1 Pile foundation construction process arrangement
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06-12 A2 [EE 1 07-02 BS JE&; B9, Al #iF; BS i+ 4
06-13 B7 K% 1 07-03 B8 #EiE; A5, BS i+ 3
06-14 All 1 07-04 AS VT A3t 2
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Fig.3 Transverse section of subway tunnel
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Fig. 4 3-D diagram of section of displacement
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Table 2 Soil parameters

- - KEmEE  LEEE O RRER R4EE/ AL WEEES BRI

m m (KN/m?) MPa ©) kPa
@® FiHL 0.41 5.22 18.0 3.51 0.35 12.0 12.0
@ Wbk - -1.99 2.41 19.5 8.61 0.25 25.7 3.9
® Wb Ik -13.29 11.32 19.4 13.61 0.25 28.4 3.1
@ PR L —29.69 16.41 18.0 3.20 0.35 12.3 14.2
® LD -34.59 4.90 19.0 4.82 0.35 354 18.4
® I 7k -40.99 6.40 20.0 35.10 0.20 35.0 1.0
@ ARARFB —54.39 13.43 19.5 9.83 0.25 18.3 46.5
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Table 3 Parameters of linear elastic materials 02
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Fig. 6 Time-history curves of tunnel horizontal displacements
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Fig. 7 Time-history curves of tunnel vertical displacements
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