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Selection Analysis of Deep Foundation Pit Envelops in
the Construction of Lanzhou Metro

GUO Nan'!, CHEN Zhenghan'?, YANG Xiaohui'
(1. School of Civil Engineering, Lanzhou University of Technology , Lanzhou, Gansu 730050, China;
2. Department of Architectural Engineering, Logistic Engineering University of PIA, Chongging 400041, China)

Abstract: In order to accumulate experience in the design and construction of deep excavation of metro station in
Lanzhou, fill the blank of supporting structure design for deep foundation pits, four supporting structure design schemes,
namely soil-nailing wall (composite soil-nailing wall), underground continuous wall, inner prestressed pile and anchor
pile support were compared based on the situation of the deep excavation pit of Lanzhou metro. And then the scheme of
inner supporting structure with bored piles and steel pipes was selected. According to the monitoring results of the exca-
vation it is found that with the increase of excavation depth, the horizontal displacement and the depth of the excavation
are affected by the supporting structure and the application of prestress; the largest lateral displacement occurs at the ring
beam in the middle of the excavation pit; due to the fixation of the lower part of the supporting piles and the supporting
structure for the upper part, the deformation curves of the piles present a sideway “U” shape, with the corresponding de-
scent of the location of the largest horizontal displacement. Therefore during the construction of the supporting file founda-
tion, the construction time using cantilevers should be reduced, the construction of the inner supporting structure should
be conducted as soon as possible with appropriate prestress. Moreover, the construction progress should be speeded to
avoid a larger displacement caused by water and soil loss.

Keywords: metro station; deep foundation pit; supporting structure with prestressed piles; scheme optimiza-

tion; construction monitoring
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