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Abstract
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Liquefaction in sandy soils is one of the most critical geotechnical hazards

Machine learning, during earthquakes, often resulting in severe structural and infrastructural
. damages. The present study aims to develop a soft computing model for

Soft computing, predicting liquefaction potential using geotechnical data obtained from case
MVO, studies in northern Iran. A dataset of 150 boreholes including Standard
Penetration Test (SPT) results and key soil parameters such as soil type,

CNN groundwater level, fines content, SPT number, and depth was employed. The

proposed approach integrates a Convolutional Neural Network (CNN) with the
Multi-Verse Optimizer (MVO) algorithm, implemented in MATLAB. The
results indicate a regression coefficient (R) of approximately 0.90 and a mean
squared error (MSE) lower than 0.5. Comparison with conventional SPT-based
empirical methods confirmed the superior accuracy of the CNN-MVO model
in predicting liquefaction occurrence and associated settlements. Therefore, the
proposed methodology provides a reliable tool for liquefaction hazard
assessment and geotechnical decision-making in earthquake-prone regions.
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