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Abstract

I nfluence of anisotropy in defor mation characteristics of heterogeneous natural deposits
in settlement of shallow foundations

Somayeh Pourvahedi Roshandeh

Natural soil deposition causes formation of anisotropic planes which have different properties
along different directions and hence, such natural deposits are often anisotropic. In this
research, the influence of random soil stiffness distribution in soil on elastic settlement of
foundations embedded on fine grained soils has been investigated. Of the other most
important properties aready studied in this research, the breadth of the foundation, soil
modulus of elasticity, covariance between elasticity module, scale of fluctuation and cross
anisotropy rations can be mentioned. Analyses were made to estimate the settlement of both
single and neighboring shallow foundations in plane problems. In al analyses, the footing soil
interface was assumed to be fully rough and the foundation to be quite rigid. The finite
element method was employed and a FEM based computer code in Fortran environment was
developed based on an anisotropic random field concept. In addition, it was further assumed
that the soil modulus of elasticity obeys a log-normal random distribution in depth and to
estimate all possible conditions in probabilistic distribution density function, describing the
change in the modulus of elasticity, the Monte-Carlo analysis was made. Such an observation
is not made for the ratio of shear modulus to vertical Y oung’'s modulus. Moreover, there will
be an increasing trend for the difference between the elastic settlement obtained by the
deterministic and stochastic analyses if the scale of fluctuation of soil modulus of elasticity
increases. Finaly, it was observed that the settlement computed based on random field
analysis, showed higher values if involved in the anisotropic analyses.

Keywords: Settlement, shallow foundations, Random field theory, Finite element method,
Cross-anisotropy
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