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A nonlinear fully coupled mathematical model for land subsidence

LI Pei-chao
College of Mechanical Engineering  Shanghai University of Engineering Science  Shanghai 201620  China

Abstract For seepage-deformation coupling in porous media based on the effective stress principle a fully coupled 3D

mathematical model for land subsidence was established with consideration of the nonlinear changes of soil porosity and

permeability and the finite difference method was used to solve the model. The model can be used to characterize the 3D

groundwater seepage field and the stratum deformation displacement field with the effects of groundwater exploitation

construction loads and dewatering of foundation pits and to analyze the 3D changes and nonlinear characteristics of land

subsidence. The model also provides technical approaches for research of land subsidence and its prevention and

treatment .

Key words land subsidence effective stress principle fluid-solid coupling 3D displacement field nonlinear change

model finite difference method



