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System Analysis of Concrete Casting and Execution in Building
Projects Using Multi-Attribute Decision Making (MADM)
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ABSTRACT

Concrete, as the most widely used construction material, plays a decisive role in the performance,
durability, and sustainability of civil engineering projects. Considering the complexity of the concreting
process and the simultaneous influence of technical, operational, and economic factors, selecting an
appropriate concreting system is essentially a multi-attribute decision-making (MADM) problem. In
this study, concreting is examined not merely as an executive activity but as a multi-component
engineering system within the framework of systems design and analysis. The system boundaries and
subsystems—including mix design, production, transportation, execution, and quality control—were
first defined. Subsequently, the evaluation criteria of the system were derived based on systems
engineering principles. The Analytic Hierarchy Process (AHP) was then applied to assign weights to
the criteria and to verify the consistency of judgments. Finally, using the TOPSIS method, different
concreting system configurations—cast-in-place, precast, and self-compacting concrete—were ranked.
The results indicate that industrialized systems provide superior quality and reliability, whereas
traditional systems show relative advantages in terms of cost. The proposed framework provides a
transparent and defensible engineering decision-making procedure for selecting the optimal concreting
system in building projects.

Keywords: Concrete Casting System; Multi-Attribute Decision Making (MADM); Analytic Hierarchy
Process (AHP); TOPSIS; Systems Engineering.
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