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Sustainability Assessment of Concrete vs. Steel Structural Systems: Project title
A Case Study on a Two-Story School Building
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This study presents a detailed comparative analysis of the environmental
performance of concrete and steel structural systems, focusing on a two-
story school building and employing Life Cycle Assessment (LCA) to
evaluate key sustainability metrics, including embodied carbon, energy
consumption, recyclability, and waste generation. The findings indicate
that concrete structures offer significant advantages in terms of lower
carbon emissions (27% less), reduced energy use (55% less), enhanced
fire resistance, and lower maintenance requirements, making them
particularly suitable for long-term, permanent constructions in hot
climates like Iraq, where local resources such as limestone and gypsum
are abundant. In contrast, steel structures demonstrate superior
performance in recyclability (up to 98%), waste minimization (52% less
waste), and design flexibility, with the added benefit of a potentially
longer service life of up to 120 years, making them ideal for projects
requiring future adaptability or modular expansion. The study
recommends a hybrid construction strategy in Irag—using concrete for
foundations, slabs, and low-rise buildings, and steel for high-rise
structures and flexible design needs. To further improve environmental
sustainability, it advocates for practices such as incorporating recycled
concrete aggregates, adopting low-carbon steel technologies,
implementing modular construction methods, and developing localized
LCA tools tailored to Iraq’s construction context.

Abstract




