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Application of forced mixing inclined support pile in soft-soil foundation
pit
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Abstract: In foundation pit projects with a significant excavation area but moderate depth, inclined bracing finds
extensive application due to its advantageous attributes, including convenient excavation, relatively independent support
changing conditions and short construction period. In accordance with the location of the inclined support, it can be
categorized into three distinct types: support on the base plate, support on support piles and support on foundation soil.
This work introduces the application of an inclined support supported in the foundation soil in a soft-soil foundation pit in
Hangzhou. The support system consists of steel lattice structure, prefabricated square piles, forced stirring body and
enlarged bottom. The design points and construction technology of the forced mixing inclined support pile are expounded
in detail. Furthermore, it is compared with the traditional inclined support from the aspects of economy, safety and
construction operability. In contrast to conventional inclined support, the forced mixing support pile offers advantages
such as a streamlined construction process, suitability for use at close proximity, adaptability to various geological strata,
and controlled deformation. Based on feedback and construction site monitoring results, this support approach optimally
leverages the synergies among piles, inclined support, and the soil between them, effectively managing the deformation
arising from excavation. This research can serve as a valuable reference for foundation pit support design in similar
soft-soil regions within foundation pit engineering.
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Fig. 1 Front photo of forced mixing inclined support pile
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Fig. 2 Side photo of forced mixing inclined support pile
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Fig. 3 Photo of forced stirring body and enlarged bottom
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Fig. 4 Surrounding environment of the foundation pit
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Table 1 Design parameter table of physical and mechanical indexes of foundation soil
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