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3D Biot consolidation of multilayered

viscoelastic foundation
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Fig. 2 Plane strain Biot consolidation of

multilayered viscoelastic foundation
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Analytical Stiffness Matrixes for Biot Consolidation
of Multilayered Viscoelastic Foundations in the
Cartesian Coordinate System

KOU Lei', BAI Yun’
(1. School of Water Conservancy & Environment, Zhengzhou University,
Zhengzhou 450002, P.R.China;
2. Department of Geotechnical Engineering, Tongji University,

Shanghai 200092, P.R.China)

Abstract: Based on the basic viscoelastic equations of Biot consolidation in the Cartesian coor-
dinate system and in view of the viscoelasticity of soft soil skeleton, the analytical solutions to
3D problems and plane strain problems of Biot consolidation in the integral transform domain
were obtained through the Fourier-Laplace transform and the decoupling transform according to
the differential equation theory and the matrix theory, and in turn the corresponding element
stiffness matrixes were derived. The global stiffness matrixes for Biot consolidation 3D prob-
lems and plane strain problems of multilayered viscoelastic foundations were assembled with
the matrix matching method, and the solutions to the corresponding problems of multilayered
viscoelastic foundations in the transform domain were obtained in the solution of the algebraic
equations for the global stiffness matrixes. The solutions in the physical domain were acquired
through the inverse Fourier-Laplace transform. The validity of the proposed method was exam-
ined in the comparison of the present results of 2 examples, where viscoelastic Biot consolida-
tion was reduced to elastic Biot consolidation, with the previous reference solutions. The ana-
Iytical stiffness matrixes provide a theoretical base for Biot consolidation of multilayered viscoe-

lastic foundations.

Key words: Cartesian coordinate system; multilayered viscoelastic foundation; Biot consolida-

tion; analytical stiffness matrix method
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