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Application of Multi-Criteria Decision Makin% Methods in Civil Engineering: A
Systematic Review of Approaches and Challenges

ABSTRACT

Multi-criteria decision making (MADM/MCDM), as one of the key approaches in civil
engineering, has gained a special place in solving complex and multidimensional problems
over the last two decades. The nature of civil engineering projects, from structural design to
resource management and selection of sustainable technologies, is always accompanied by
conflicting criteria and multiple constraints. MCDM methods, by providing a systematic
framework, enable the simultaneous evaluation of quantitative and qualitative criteria and
help decision-makers to provide scientific, transparent and defensible solutions. This review
article, with a high-level approach, examines the theoretical and practical developments of
MCDM in civil engineering. First, the theoretical foundations and classification of methods,
including AHP, ANP, TOPSIS, VIKOR and hybrid methods based on artificial intelligence
and data mining, are reviewed. Then, prominent applications in the fields of sustainable
material selection, infrastructure project location, risk management, contractor performance
evaluation and prioritization of design options are analyzed. Next, existing challenges such as
data uncertainty, criterion dependency, and the need to combine classical approaches with
modern algorithms are reviewed. Finally, the future outlook emphasizes the necessity of
developing hybrid models, using big data and artificial intelligence, and considering
environmental and social criteria alongside economic criteria. This review shows that MCDM
is not only a tool for optimal selection, but also a platform for promoting transparency,
sustainability, and innovation in construction decision-making.

Keywords: Multi-criteria decision making, multi-attribute decision making, civil
engineering.
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