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Numerical modeling of geotechnical engineering applications typically relies on 
classical continuum and phenomenological models used in finite element or finite 
difference methods. Our experience has shown that the use of such models can 
be satisfactory. However, the calibration of such elasto-plastic models requires a 
rather extensive experimental characterization, which would present a considerable 
challenge for engineers, especially in the case of modeling complex loading paths. 
This is attributed to reasons associated with the formulation complexity, idealization 
of material behavior, and excessive empirical parameters. Therefore, many artificial 
intelligence models have been proposed as a reliable and practical alternative to 

model the constitutive behavior of geomaterials. Artificial intelligence (AI) is becoming more popular and 
particularly applied to modeling the complex behavior of most geotechnical engineering applications 
because it has demonstrated high predictive ability compared to traditional methods. AI models are data-
driven models that rely on the data alone to determine the structure and parameters that govern the 
behavior of geomaterials, with less assumptions about the physical behavior. They have been applied 
successfully to almost all aspects of geotechnical engineering problems including : modeling the axial 
and lateral load capacities of deep foundations in compression and uplift, the prediction of the behavior 
of shallow foundations (including settlement estimation  and bearing capacity) , estimating several soil 
properties (the preconsolidation pressure, shear strength and stress history, compaction characteristics 
and permeability , soil composition and classification , and properties of soil dynamics ), and predicting 
liquefaction. This presentation will provide a state-of-the-art review of some selected AI techniques and 
their applications in geotechnical engineering.
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