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Abstract

Stochastic modeling of bearing capacity of shallow foundations in cohesive soils using
random finite element method
Akram Karimian

Undrained shear strength is the main parameter in most problems concerned with short-term
stability or total stress analysis states (TSA). Mechanism of soil deposit formation leads to
heterogeneity and anisotropy in soil strength and stiffness parameters. Heterogeneity and
anisotropy of undrained shear strength cause incorrect estimation of soil strength.
Furthermore, to prevent conservative design and prohibitive costs, the real situation with soil
variability should be considered. Inherent variability as the primary source of uncertainty in
geotechnical problems consists of deterministic and stochastic components. Random field
theory and local average subdivision (LAS) technique were employed in order to produce
realization of them.

Undrained shear strength was assumed to have two models; in the first model soil has only
deterministic trend, linear or bilinear. In second model soil has fluctuations with specific
distribution and standard deviation around deterministic trend. With applying these models to
soil layer beneath the foundation, influence of variability on ultimate bearing capacity were
studied. Results of this study were also compared with other simple and analytical solutions.
Finally, in first model an alternative homogeneous analysis solution was introduced in order
to allow for the heterogeneity. For the most cases of second model with increasing coefficient
of variation bearing capacity decreases but in soils with bilinear deterministic trend for
coefficient of variations higher than 50% increasing of bearing capacity is possible.

Key words: Undrained shear strength, Heterogeneity, Anisotropy, Random field theory,
Bearing capacity, Shallow foundation
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! Uncertainty

? Reliability

® Inherent variability

* Measurement errors

® Transformation errors



