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) _ Soil liquefaction is one of the most destructive geotechnical phenomena
liquefaction, in seismic-prone regions and can lead to severe damage to structures and

infrastructure. In this study, the liquefaction potential of soils in northern
Iran is evaluated using a hybrid approach based on artificial neural
Avrtificial neural network, networks (ANN) and fuzzy logic analysis. For this purpose, a
comprehensive dataset comprising geotechnical and seismic information
including cone penetration test (CPT) results, in-situ soil properties,
cone penetration test. groundwater table level, and peak ground acceleration collected over
recent years was compiled and analyzed. Initially, the liquefaction
potential was assessed using conventional numerical methods, and the
obtained results were subsequently employed as training data for the
ANN and fuzzy models. The performance of the developed models was
evaluated using appropriate statistical indicators. The results demonstrate
that soft computing techniques provide higher prediction accuracy
compared to classical numerical methods. The findings highlight the
strong capability of intelligent approaches in modeling complex
geotechnical phenomena and their effectiveness in assessing liquefaction
hazards in earthquake-prone regions.
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