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Parametric Analysis on Deformation of Multi-bench Retaining System of
Deep Foundation Pit in Tianjin Soft Ground Area

Liu Jie"”*, Zheng Gang'?, Nie Dongqing'*

(1.Department of Civil Engineering, Tianjin University, Tianjin 300072, China;
2.MOE Key Laboratory of Coast Civil Structure Safety, Tianjin University, Tianjin 300072, China)

Abstract: Unbraced multistage supporting structure is a novel retaining technique that is especially
suitable for large and deep excavation in soft soil areas. It can control the deformation of the retaining
structure and achieve good economic benefits. Based on a foundation pit engineering project in Tianjin,
the numerical simulation is carried out to analyse the multi-bench retaining system of deep foundation
pit by using finite difference software FLAC3D. The deformation characteristics of the system are stud-
ied in the cases of different length of the second retaining pile, bench width,the ratio of the first excava-

tion depth to the second excavation depth,and the inclined angle of the first and second retaining pile.
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The results show that the displacement of the first retaining pile can be reduced with the increase of the
length of the second retaining pile, bench width and the inclined angle of retaining pile,and the bench
width and the inclined angle of retaining pile are main influence factors. The impact of the ratio of the
first excavation depth to the second excavation depth on the displacement of first retaining pile is related
to the length of the second retaining pile and bench width.

Key words: foundation pit; unbraced multistage supporting structure; finite difference method; de-

formation
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Study on the Mechanism of Soil Deformation Caused by the Borehole
Group Effect of CFG Piles in Soft Soil Area

Sun Hongbin', Zheng Gang'?, Cheng Xuesong', Wang Fanjun'

(1. Department of Civil Engineering, Tianjin University, Tianjin 300072, China;
2. MOE Key Laboratory of Coast Civil Structure Safety, Tianjin University, Tianjin 300072, China)

Abstract: The hollow boreholes above pile head, which are usually left unbackfilled in the soil strata
during the construction of CFG piles,could lead to the borehole group effect in soft soil area. The mech-
anism for the borehole group effect causing the deformation of surrounding soil is investigated through a
series of simulations of single hole or group holes and the analysis of an engineering case. The soil de-
formation is caused by the shrinkage of the borehole wall and reaches a steady state under the action of
the horizontal and vertical stress arching. For the single borehole, the maximum deformation value and
the distance between the maximum value position and ground surface are mainly influenced by the hole
depth. For the borehole group,the shrinkage of each hollow borehole becomes greater than that of the
single hole because the horizontal and vertical stress arching surrounding each hole will influence and de-
stroy each other when the hole center distance is relatively small. This should be the important mecha-
nism for the borehole group effect. As the hole number increases, the maximum settlement and horizon-
tal displacement in the soil increases, but the distance between the maximum value position and the
ground surface decreases. The maximum value position moves to the ground surface when the hole num-
ber is greater than 400. The zone above the elevation of the hole bottom as well as within the horizontal
distance of twice the hole depth is the main influence zone of the borehole group effect.

Key words: CFG Piles;borehole group;soft soil;soil deformation



