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Calculation methods for rebound deformation of foundation
pit bottom considering unloading deformation modulus
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Abstract: Aiming at the rebound deformation of soil at the bottom of foundation pits caused by
excavation unloading., the characteristics of soil elastic modulus changing with the unloading
stress path during excavation was first considered. then the calculation formula of soil deforma-
tion modulus under unloading stress path was derived. Considering the change of stress at the ex-
cavation surface of foundation pit below the ground surface, based on the Mindlin stress solution,
the additional stress of soil at the bottom of rectangular foundation pit caused by excavation un-
loading was calculated. The rebound deformation of the soil at the bottom of foundation pit
caused by excavation was calculated by the layer-wise summation method. Combined with some
engineering examples in the existing literature, the heave deformation of pit bottom caused by ex-

cavation was calculated by this calculation method, then the calculation results were compared

5 B #9:2021-06-25
EEWA . Hl @A %63 B (JK2018-40,JK2019-08)
F—EEB N PR BE1977—) Lo Bt S P TR, AT TR A H T AE . E-mail:1366771478@qq.com,



%543 % 55 5 1 BRI S L 1 T 1 B [ A T B O ik 1135

with the actual monitoring data. The results showed that the proposed method can effectively pre-

dict the heave deformation of pit bottom caused by excavation, thus it can be used as an effective

prediction method in this field.

Keywords: unloading modulus; Mindlin; uplift deformation of pit bottom; layer-wise summation

method
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Fig.1 Calculation model of bottom rebound caused

by excavation of foundation pit
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Fig.3 Distribution of Mindlins formula and Boussinesqs

formula below the pit bottom
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Fig.4 Variation of unloading additional stress coefficient with Poisson’s ratio,

foundation pit area and the shape of foundation pit
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