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Analysis of Deformation Characteristics and Control Measures of Deep
Foundation Pit Support Structure in Collapsible Loess

SU Yanqu
( China Railway18th Bureau Group Third Engineering Co., Ltd., Zhuozhou 072750, Hebei, China)

Abstract: To explore the deformation characteristics of supporting structures for metro deep foundation pits in
collapsible loess areas, this paper takes the deep foundation pit project of YingZe East Street Station on Taiyuan Metro
Line 1 as the basis, monitors ground settlement, retaining pile deformation and steel strut axial force, analyzes the
influences of pile net spacing-pile diameter ratio (d/D) , steel strut preloading axial force and erection position on pile
deformation via finite element simulation, and proposes control measures. The results show that 1 500 mm bored cast-
in-place piles plus 800 mm steel struts are suitable for such pits; the maximum ground settlement is about 12 m from the
pit edge, the maximum horizontal displacements of long and short-side piles lie in 9 ~15 m and 6 ~ 13 m depth ranges
respectively, and the axial forces of three steel struts all do not exceed 60% of design values; pile horizontal
displacement increases with the rise of d/D, which should be controlled within 3/15 —=4/15; the middle and lower parts
of the pit’s long side have relatively large bending moments; 70% design preloading axial force reduces horizontal
displacement above 17m by 5. 8% ~17.3% , so it is advisable to increase the second strut’s preloading axial force to
70% of design value while keeping the first and third at the original 60% ; lowering steel struts within 0.5 m can
effectively reduce pile horizontal displacement and strut axial force.
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