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Comparative Study on the Performance of Two-Way Concrete Slabs
Fully Reinforced with Steel and GFRP: Evaluation According to
Syrian and American Codes Using FEM Modeling

*Dr. Mohamad Issa , **Eng. Nadine Brjoud

ABSTRACT:

This study presents a rigorous comparative assessment of the structural
performance of two-way reinforced concrete slabs, focusing on the use of
glass fiber reinforced polymer (GFRP) bars as an alternative to traditional
steel reinforcement. The evaluation is motivated by the need for durable
construction solutions in environments where corrosion of steel
reinforcement compromises long-term structural integrity.

The research methodology incorporates both theoretical and numerical
analyses to characterize flexural behavior under incrementally applied
static loads. Advanced computational models were used to quantify key
performance indicators, including cracking moment, mid-span deflection,
and ultimate load-bearing capacity.

Experimental findings demonstrate that GFRP-reinforced slabs
experience greater deflections than their steel reinforced counterparts.
Although GFRP slabs exhibit reliable flexural performance, they are more
susceptible to punching shear failure. In contrast, steel reinforced slabs
display enhanced resistance to punching shear but tend to fail due to
excessive bending moments.

To mitigate these shortcomings, the study proposes targeted design
interventions namely, increasing concrete compressive strength and slab
thickness to improve the structural performance of GFRP-reinforced
systems. These recommendations contribute to the development of more
robust design strategies, enabling the practical application of GFRP as a
viable reinforcement material in aggressive environmental conditions
where long term durability and structural resilience are critical.
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