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ABSTRACT

This study investigates the stability of contiguous pile walls under undrained conditions by incorporating spatial variability in soil
properties through Random Field Theory. The Random Adaptive Finite Element Limit Analysis (RAFELA) technique, implemented
in the OPTUM G2 software, was employed using lower bound limit analysis to examine the effects of spatial randomness in
undrained shear strength of clay. The analysis focuses on key factors affecting the stability number, probability of failure (P),
factor of safety (FOS), and failure mechanisms. The results indicate that the stability numbers obtained from stochastic analysis
are consistently lower than those from deterministic analysis, resulting in a higher probability of failure. It was also found that in
order to maintain P, below 0.001, the required FOS values vary depending on the pile spacing-to-diameter ratio (S/D),
dimensionless spatial correlation length (CL,,), coefficient of variation (COV,), and the soil-pile adhesion factor (X). The
appropriate FOS values were found to range from 1.2 to 2.0, depending on the combinations of these parameters.

KEYWORDS: Undrained shear strength in clay; Random field; Spatial variability coefficient; Finite element method
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