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ABSTRACT

In this study, the behavior of trapezoidally corrugated steel shear walls under impact loads caused by TNT
explosions was investigated in both normal and AFRP-reinforced conditions. To achieve this, the steel shear
wall was first modeled using Abaqus software, and the results from cyclic loading were compared with
experimental data to validate the software's accuracy. Subsequently, the shear wall was subjected to impact
loading using TNT at various weights and distances, and its performance was analyzed in both normal and
AFRP-reinforced states. The research methodology included steps such as modeling the shear wall,
validating the model, applying impact loading, exposing the shear wall to explosive loads using TNT at
different weights and distances, and finally examining the effect of AFRP strips on the wall's behavior under
impact loads. The results demonstrated that using AFRP as a reinforcement reduced the final deformation
caused by the explosion by 7% and 6%, respectively. Additionally, the plastic strains in the center of the
steel plate decreased by 66% and 61% in the reinforced models. Furthermore, energy absorption in the
reinforced models was 7% and 6% lower than in the normal models. These findings indicate that AFRP
reinforcement significantly enhances the performance of trapezoidally corrugated steel shear walls under
impact loads. This study highlights the importance of using advanced reinforcement methods like AFRP to
improve the performance of steel shear walls under extreme loads and suggests that future research focus
on utilizing more advanced composite materials and exploring different corrugation geometries.
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NO3 HE-B140 | HE-B160 1.25 1600 | 1200 | Horizontal Corrugated
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