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Experimental Study on punching strength of Flat Slabs Reinforced
with BFRP Bars

Mohammad Fawaz Abbas(!) Abd Al Hamed Kikhea(®
Hisham Al mamma(®)

Abstract:

Due to its non-corrosive nature, high strength, and lightweight, fiber-re—
inforced polymer (FRP) bars are widely used in construction operations,
especially in harsh environments. This study includes experimental tests
on several flat slabs reinforced with BFRP bars under the effect of axial
forces in columns equalizing the forces transferred between slabs and
columns in reality and comparing them to a model of a flat slab reinforced
with steel bars. The mechanism of collapse, cracks, resulting displace-
ments, and punching perimeter of the slabs were studied, in addition to
the force causing the punching and comparing it with the analytical values
provided by design equations in codes. The results of the codes showed
conservative values for punching load capacity, while the flat slab rein—
forced with BFRP bars exhibited larger displacements by 23.5% and
lower punching capacity by 24.4% than slab reinforced with steel bars.
The results of the experimental study showed that increasing the slab
thickness increased the punching force by 62%, increasing the concrete's
compressive strength increased the punching force by 18%, increasing
the slab reinforcement ratio increased the punching force by 22%, and
decreasing the column dimensions decreased the punching force by 13%,
according to specifications for the slabs in this study.

Key words: Basalt Fiber Reinf. Polymers (BFRP), Flat Slabs, Punching,
Cracking, Reinforcement ratio.
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