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Analysis on stiffness leveling design method of CFG piles under
expansion of core tube foundation of a high building
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Abstract: The composite foundation of large basal foundation using traditional uniform pile distribution method will
result in butterfly settlement and saddle distribution of reaction force, and lead to the increase of the overall bending
moment, thrust force and shear force of the raft. The differential settlement of foundation will also lead to the increase of
secondary stress of superstructure. Foundation treatment of a large basal foundation of a high building frame-core tube
structure is presented as an example. The core tube of the high-rise building accounts for 20% of the floor area, and its
load accounts for 50% of the total load. The thick-span ratio of the thick raft foundation is greater than 1/6, which affects
the spreading load of the main building. Thus, the stress reduction under the expansion of the core tube can be
considered. According to the load, stratum condition and structure layout, the stiffness distribution of foundation is
adjusted, so that the reaction force is coordinated with the load distribution, and the stiffness leveling design is
implemented. The measured results showed that the deformation of the core tube and the outer frame column tended to be
uniform. The foundation design method of the high building can be used as a reference for similar projects.
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Table 1 Strata distribution and physico-mechanical parameters
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Fig. 1 Stiffness optimization model of frame-core tube
structure
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Fig. 7 Subsidence contours of the north tower
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Fig. 8 Subsidence contours of the south tower
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