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Analysis of the deformation and supporting parameters of
foundation pit in upper-soil and lower-rock subway station

JIANG Junlin', KONG Lingrui®, ZHAO Jianfeng" "
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. China Railway 23rd Bureau Group First Engineering Co. , Ltd. , Rizhao 276826, China)

Abstract; Taking the support project of the upper-soil and lower-rock deep foundation pit in a
subway station in Qingdao as an example, the deformation characteristics of deep foundation
pit excavation were summarized by analyzing the monitoring data under various excavation
conditions, and the pre-stressed axial force of the support, vertical spacing and pile stiffness
were analyzed by numerical simulation software to propose optimization measures. The re-
search results show that when the upper shallow soil is excavated, the influence on the foun-
dation pit envelope structure and the surrounding surface settlement is small, but when the
silty clay layer and the weathered rock layer are excavated, the horizontal displacement in-
crement of the foundation pit envelope structure is large, with the deformation amount ac-
counting for about 23%~58% of the maximum horizontal displacement amount. Compared
with the conventional soft soil foundation pit, the maximum horizontal displacement position

of the upper-soil and lower-rock pile body is shifted upward, the maximum horizontal dis-
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placement value is reduced, and the deformation of foundation pit has a significant spatial
effect. Changing the pre-stressing axial force of steel supports has a significant impact on the
deformation of nearby piles. For this project, the standard value of 50% ~ 75% support ax-
ial force has a better effect on the deformation control of foundation pit and the overall stabil-
ity of foundation pit. If the support position is set up near the soil-rock interface rather than
in the upper soil layer, it will effectively limit the increase of horizontal displacement of the
piles in the soil layer.

Key words: foundation pit engineering; deformation characteristics; numerical simulation;

parametric analysis; earth-rock formations
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