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Abstract

Evaluation of the effect of anisotropy in shear strength on bearing capacity of
shallow foundation using random field theory
Ali Mahigir

Naturally occurred soil deposits cause heterogeneity and anisotropy in their strength
properties. The main purpose of this study is to model soil stratum with anisotropy
consideration and spatially varying shear strength using random field theory coupled with
finite difference numerical analysis to evaluate their effect on the bearing capacity of shallow
foundations. In the present study, drained and undrained shear strength of soil are considered
as stochastic variable and assumed to be log-normally distributed and spatially correlated
throughout the domain. Two types of anisotropy of cohesion are incorporated in analyses.
First, mechanical anisotropy of cohesion was taken into account by generalizing the
conventional isotropic Mohr-Coulomb failure criterion to anisotropic one, and the second is,
heterogeneity anisotropy associated with difference in correlation structure of cohesion data in
horizontal and vertical directions considered by a special anisotropic correlation function.
Results showed the importance of different component of anisotropy and the stochastic
variation of shear strength parameters.

The effect of mechanical anisotropy, was investigated on the bearing capacity of shallow
foundation for different strength parameters (v and ¢). It was shown that the mechanical
anisotropy, has an increasing effect on bearing capacity while maintaining other parameters
constant. Strength density formulized in a dimensionless form, v and internal friction angle
showed a similar effect on bearing capacity as expected from literature review.

The coefficient of variation of the drained and undrained cohesion were shown to induce
uncertainty in bearing capacity results while decreasing the mean ultimate bearing capacity.
Heterogeneity anisotropy was found to increase the bearing capacity of shallow foundation,
However the extent of improvement is not too much. This means that neglecting the spatial
variability of soil properties leads to an overestimation in the bearing capacity prediction.

Key words: Bearing capacity, Shallow foundation ,Shear strength, Random field theory ,
Anisotropy
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