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Deformation characteristics and influencing factors of deep foundation pit
excavation in water rich soil-rock composite stratum

CHEN Bin', QIU Mingming® ,ZHAO Haifeng’, WANG Fadi*, WANG Jiangwang’

(1. China Railway First Group Fifth Engineering Co., Ltd., Baoji 721000;

2. School of Civil Engineering and Architectural, Yan’an University, Yan’an 716000, China)
Abstract: To study the deformation response characteristics of deep foundation pit construction in water—rich soil—-
rock composite strata, a 11.6 m deep foundation pit project of an open—cut tunnel in a certain city was taken as the
research object. The process of dewatering and excavation of the foundation pit in water—rich soil-rock composite
strata under the combined support of interlocking piles and internal bracing was simulated by numerical methods.
The stress and deformation characteristics of the foundation pit were analyzed by comparing with the field measure-
ment data, and the influence of the parameters of the retaining structure on the deformation characteristics of the
foundation pit was investigated. The results show that the deformation of the foundation pit presents a three—stage
evolution characteristic of slow development in the initial stage (0~0.2H, H is the excavation depth), rapid expan-
sion in the middle stage (0.2H~0.7H), and gradual stabilization in the later stage (>0.7H) ; the horizontal displace-
ment of the retaining wall changes from a “linear shape” to a “bulging shape” , with the maximum horizontal
displacement being 0.07%H, and its location is at 0.5H~0.6H; the ground surface settlement behind the wall
develops from a narrow and shallow “single—peak shape” to a “spoon shape”, with 0~1.0H being the significant
influence zone, 1.0H~2.0H being the transition zone, and greater than 2.0H being the slight influence zone; the
internal force of the retaining piles is positively correlated with the excavation depth, and the peak shear force oc-
curs near the bracing points and the bottom of the pit, while the maximum bending moment of the pile body occurs
near the third bracing point. The layout form, pile length, and pile diameter of the retaining piles have a significant
impact on the deformation of the foundation pit. Optimizing the design parameters of the support structure can ef-
fectively control the deformation of the foundation pit. The research results can provide theoretical basis and design
reference for similar projects.

Key words: water-rich soil-rock composite layer; open—cut tunnel; interlocking pile retaining structure; deforma-

tion characteristics; numerical simulation



