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Modification of cantilever steel sheet pile elastic foundation beam model and

optimization of embedding depth algorithm
CHEN Ruisheng', HOU Xiangyang’, ZHOU Xiaoyong"

(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;2. China
Railway 16th Bureau Group No.3 Engineering Company Limited, Huzhou 313000, China)
Abstract: To investigate the deformation and embedment depth of cantilever steel sheet pile walls considering the
passive resistance at the pile base, a comprehensive review of relevant literature was conducted, coupled with
extensive calculations for cantilever pile excavation support systems. It was observed that a reverse bending point
exists at the base of the cantilever steel sheet piles. The position of the inflection point was solved according to the
bending moment equilibrium equation of the soil pressure on the pile. The retaining structure was subsequently
divided into three sections based on the excavation bottom and the reverse bending point, and deformation and force
analyses were performed for each section. Differential equations governing the deflection and bending of each pile
segment were established. By applying boundary and continuity conditions, the deflection equations for each pile
segment were solved, leading to the determination of the embedment depth for cantilever steel sheet piles. The
research resultes indicate that the locations of reverse bending points exhibit certain regularities across different soil
layers and excavation depths. The proposed modification method not only accounts for the passive soil resistance
below the reverse bending point but also aligns more closely with the actual force conditions experienced by

cantilever steel sheet piles, resulting in safer and the calculation results are safer.
Key words: foundation pit engineering; cantilever steel sheet pile; resilient foundation beams; passive resistance;
depth of embedding
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M [ 2 5L Oy 2k 1 5 56 7 1 5 B Bz, +
Egozo=Eyzy+Eyzy, KEERAE, WKL,

BEX AR A] 4 )2 FITR BE () BT, dd ok iR g5 vk
TPRER BT, RIS Sy B R ShEAR K
JERUIAHC . BEMAGERS , ANAR AR Y AR D 22 B/
PERA BB 10 m e, HHE R 3 s AR
F R T A, X B R B a AT IR, 1R BR %
IR A, RI=0.85],,




38 TTIREARARFFHOARFFIR) % 44 %

F1 REREGE

Tab.1 reverse bend point locations
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