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Deformation characteristics and calculation methods of circular
foundation pit support
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Abstract: The mechanical and deformation characteristics of the circular shaft support structure are significantly different
from those of general foundation pit support. Combined with the calculation and analysis of an ultra-deep circular shaft
support in the water resources allocation project in the Pearl River Delta, the calculation models and calculation methods
by finite elements and the incremental method for similar problems are discussed. Comparing the calculation results with
the field measurements, the factors to be considered in the construction of calculation model for such problems, and the
deformation characteristics of circular shafts are discussed. The computational comparisons show that whether the finite
element method or incremental method is adopted, so long as the model and the parameters are properly selected, the
calculation results can reasonably in line with the reality. The circular diaphragm wall together with top-down constructed
lining can give strong circumferential support of the shaft, especially in the case with a small diameter to depth ratio. The
circumferential internal force in the wall is mainly axial pressure, while the vertical internal force is mainly the bending
moment, tensile on the outside, occurs in the rock socketed part of the diaphragm wall. And the large bending moment,
tensile on the inside, occurs in a certain range above that part.
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Table 1 Physical and mechanical parameters of different stratums

= o . HEy FEN WEEMA ARFR GROAE AHUKRE SRR BERY
T5 HEER B m (kN/m*)  c/kPa @/(°)  JicUkPa A 9/(°)  cu/kPa EJ/MPa  k/(cr/s)
) AT+ 3.70 18.2 8 11 12 15 9.71+1.72z 4.25 1x107
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