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Abstract: In order to study the influence of size effect of square foundation pit on the supporting effect of long
and short pile retaining structure, numerical simulation is adopted for analysis of foundation pit of a bridge cap.

Firstly, the selected parameters are verified by field measurement and the calculation conditions of different

W fE B H#1:2022-11-28

ESTH HRARPAIS (42177162)

EE B JAINA(1996- ), 55, F BN F AT TS, E-mail: 1204370131@qq.com,
BRI GREES) B MY TR, E-mail: 217855827972@163.com

Received: 2022-11-28

Foundation item : National Natural Science Foundation of China (No. 42177162)

Author brief: ZHOU Xuming (1996- ), main research interest: foundation pit engineering, E-mail: 1204370131@qq.com.
ZHAN Gangyi (corresponding author) , senior engineer, E-mail: z17855827972@163.com.



34 T K5 ®E £ FROP E X % 46 %

plane sizes are proposed, the size effect is analyzed by the change of stratum stress and soil pressure behind
piles. Then, by comparing the deformation and stress of the long-short pile retaining structure and the equal-
length pile retaining structure, the influence of the size effect on the supporting effect of the long-short pile
retaining structure is examined. The main conclusions arrived at include: When the size of the square foundation
pit is small, a continuous and closed “quasi-circular” arching area would be formed at a certain distance from the
pit edge, and there is a “quasi-circular hoop effect” similar to the hoop effect in the circular foundation pit. When
the arch area is closed as ring hoop, the earth pressure behind the retaining structure pile is significantly reduced.
Otherwise, the earth pressure increases, and the increment of the earth pressure behind the pile in the middle of
the pit is greater than that at the corner. The supporting effect of the long-short pile retaining structure is less in
the square foundation pit with stronger size effect. The size effect of foundation pit is beneficial to its
deformation and stability. In this project, the foundation pit with a side length of less than or equal to 14.4 m can

make full use of the size effect and use long and short piles instead of equal-length piles for green environmental

protection.

Keywords: long-short piles; enclosure structure; foundation pit; size effect; support effect
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Fig.1 Foundation pit plane distribution map
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Fig.2 Monitoring element arrangement
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Table 1 Soil mechanical parameters
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Table 4 Process of numerical simulation
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Fig. 4 Comparison of pile horizontal displacement
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Fig. 6 3D model of square foundation pit with different sizes
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