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ABSTRACT

The behavior of concrete is inherently complex due to its nonlinear nature and dependence on multiple factors
such as mix composition, curing conditions, and construction practices. As a result, conventional prediction
methods often suffer from limited accuracy and generalization capability. In recent years, fuzzy logic has attracted
significant attention as an intelligent approach for predicting concrete properties. The objective of this paper is to
present a critical review of fuzzy logic applications in the prediction of concrete properties. The fundamentals of
fuzzy logic, different fuzzy inference systems, and the design of membership functions are first reviewed.
Subsequently, the application of fuzzy logic in predicting fresh concrete properties such as workability and slump,
as well as hardened concrete properties, particularly compressive strength, is analyzed. Representative studies are
discussed, and the advantages and limitations of various modeling approaches are comparatively evaluated. The
review indicates that fuzzy logic models are capable of effectively capturing complex relationships and managing
uncertainties associated with concrete behavior. However, challenges related to data quality, subjectivity in rule
base design, and model complexity remain. Finally, future research directions are outlined to enhance the
accuracy, robustness, and practical applicability of fuzzy logic—based models in concrete engineering.
Keywords: Fuzzy Logic, Concrete Property Prediction, Compressive Strength, Fresh Concrete, Intelligent
Modeling
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