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Finite difference method for one-dimensional nonlinear consolidation of soft ground under uniform loads//ZHAO
Minghua' , HE Chengbin'?, MA Binhui* ,CHEN Qiunan®, LEI Yong®(1. College of Civil Engineering, Hunan University
Changsha 410082, China; 2. School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201,
China)

Abstract: In the calculation of one-dimensional soft clay ground consolidation in deep soil, initial stress and additional
effective stress distributions in soil greatly influence the degree of consolidation of ground. With regard to this problem,
one-dimensional nonlinear consolidation governing equations of soft ground under uniform loads are derived and solved with
the finite difference method, based on the assumptions that the initial stress in soil varies with the ground depth, and the
additional effective stress caused by external loads changes with both ground depth and consolidation time, as well as the
hyperbolic model of the soil stress-strain relationship. Formulas for the degree of consolidation and settlement of ground are
presented. A case study shows that the degree of consolidation of ground calculated with the finite difference method agrees
with the traditional analytical solution, and the computational efficiency of the finite difference method can be effectively
improved when the segmental calculation method is used throughout the consolidation process. The results of another
example show that the settlement of ground calculated with the finite difference method agrees with the in-situ data. The
suggested method can greatly simplify the consolidation calculation and is of high applicative value in engineering.

Key words: soft clay; one-dimensional consolidation; nonlinearity; finite difference method; uniform load; hyperbolic
model
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