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Analytic study of the statics interaction
between buried plate and multilayered subgrade

WANG Chunling, ZHANG Keyu, GUO Ying

(1.School of Science, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2.School of Mechanical & Electrical Engineering, Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract: In this paper, the bending solution of orthotropic anisotropic rectangular thin plate with four free edges on the transversely
isotropic elastic multilayered subgrade is analyzed. Based on the general solution of transversely isotropic elastic single-layer sub-
grade under the rectangular coordinate system and by use of Fourier transformation, both the displacement and stress with undeter-
mined coefficients can be calculated. Considering the boundary conditions and continual conditions of multilayered subgrade, the
actual displacement and stress of transversely isotropic elastic multilayered subgrade under buried load can also be gained by using
transferring matrix method. Combining the governing equation of bending of orthotropic anisotropic plate with deformation compat-
ibility equation of the plate and foundation, and based on the static integral transform solution of displacement on the transversely
isotropic elastic multilayered subgrade under arbitrary vertical load, the analytical bending solution of orthotropic anisotropic plate
on the transversely isotropic elastic multilayered subgrade which has buried load is obtained. Then the analytical expression of foun-
dation reaction force, deflection of the plate and the internal force of the plate are derived. Not only does this method excel the nu-
merical method by excluding ground reaction force as the governing factor, it takes the foundation layer and its difference with plate
into consideration, which better predicts the internal force distribution pattern and foundation reaction force distribution pattern re-
spectively. In addition, the feasibility of the research methods is verified in this paper by analysis of some examples and with this
method, the effect of foundation embedded depth and embedment ratio on foundation and plate can be analyzed as well.

Key Words: transversely isotropic; multilayered subgrade; buried load; orthotropic anisotropic thin plates; bending; analytic solution
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