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Experimental Study on Lateral Displacement and Surface Settlement
Law of Foundation Pit Retaining Structures with Limited Soil

Fang Tao, Zhu Xiaojie, Fang Wenyuan, Ouyang Peiqi, Xia Liangli

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: To explore the variation laws of horizontal displacement of foundation pit retaining piles and surface
settlement outside the pit under finite soil conditions, an excavation model test was carried out on a foundation
pit with semi-infinite soil mass on one side and finite soil on the other three sides. The variation laws of internal
force, deformation of retaining piles and surface settlement outside the pit under the condition of limited soil
mass were obtained and the relationship between the horizontal displacement of retaining piles and surface settle-
ment was further analyzed. The results show that the horizontal displacement of retaining piles is positively cor-
related with the soil width B, and the reduction of soil width can effectively reduce the horizontal displacement
at the top and along the body of retaining piles; the maximum surface settlement increases first and then decreas-
es with the increase of soil width B. Under the condition of limited soil width, the soil width has a significant in-
fluence on the surface settlement outside the foundation pit, and there is a critical value of soil width B; the maxi-

mum bending moment of the retaining pile body is positively correlated with the soil width B, and the soil width
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has a small influence on the position of the maximum bending moment. The research can provide theoretical ba-

sis and basis for the design and construction of limited soil foundation pit in the future.
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Fig. 6 Characteristics of horizontal displacement of pile body of retaining pile under different excavation depths
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Fig. 11 Variation of bending moment of pile body of retaining pile under different excavation depths
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