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Study on the Influence of SMW Pile Deformation in Foundation
Excavation of Urban Integrated Pipe Gallery

HAN Weiqi

( China Railway 18th Bureau Group Fourth Engineering Co., Lid., Tianjin 300500, China)

Abstract; The construction of urban underground integrated pipe gallery foundation excavation faces
challenges such as low soil strength and strict deformation control requirements. To clarify the deformation
control mechanism of the foundation excavation enclosure structure, an analysis was conducted on the
SMW pile+concrete support+steel support combination enclosure structure. The influence of the insertion
ratio of enclosure piles, the number of support channels, and the spacing between supports was studied,
and construction measures of parameter coupling optimization and dynamic control were proposed to
control the displacement of the pile top within the limit. The research results indicate that the horizontal
and vertical displacement of the enclosure structure of the pipe gallery foundation excavation shows a
gradual increase, a steep increase, and a stable decline trend. The insertion ratio of enclosure piles
should be controlled at 1. 1~1. 2, and the support spacing should be set at about 3m. The construction of
one concrete support and one steel support can meet the safety requirements. If necessary, two steel
supports can be added to better control the deformation of the enclosure structure.

Keywords: integrated pipe gallery; foundation excavation; pile foundation; enclosure structure;

deformation ; control
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Fig.1 Standard cross-section of three-chamber

integrated pipe gallery
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Fig.2 Pipe gallery foundation excavation cross-section
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Fig.4 Actual measurement of horizontal displacement

at the top of the enclosure pile
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Fig. 5 Actual measurement of vertical displacement

at the top of the enclosure pile
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Fig. 6 Finite element model (unit; m)
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Table 1 Physical and mechanical parameters of soil layers

LR F®S,  NEEM/ N %?JJ:i”HTJJ
kPa (°) It EXe
Rt 13.0 17.8 0.38 0.75
WA+ 25.0 20.0 0. 30 0.42
ik 4.2 33.2 0.31 0.37
bridpie 26.0 22.0 0.32 0.45
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Table 2 Physical and mechanical parameters of

enclosure structure

A ok SRR/ MPa B/ (KN - m™?)
SRR C30 1REE+ 30 000 25.0
S 0235B 4H 206 000 78.5
i % 235B #) 206 000 78.5
e 7 C30 R#EE 1 28 000 23.0
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Fig.8 Horizontal displacement at the top of the

enclosure pile under different insertion ratios
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Fig. 10 Horizontal displacement at the top of the

enclosure pile under different numbers

of support channels
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