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ABSTRACT

Nowadays, Fibre-reinforced polymer sheets are used to ensure the serviceability
of the bridge at different levels of damage after the explosion and to improve their
performance. In this study, the performance of the FRP-coated reinforced
concrete bridge piers under various explosion scenarios was investigated using
Abaqus software. The effect of section shape was examined by considering
rectangular, square, box, and circular sections with equal cross-sectional area
and reinforcement. All models exhibited a sharp increase in base shear at the
beginning of the explosion, followed by a decrease in an oscillatory manner.
However, the rectangular section showed the maximum response in a shorter
time. The investigation of performance indicators. such as maximum stress,
displacement change, base shear, energy absorption, and damage level under
different explosion scenarios showed that the rectangular and circular sections
had the best performance and the most damage, respectively. The effect of TNT
weight and blast distance was also examined. Increasing the TNT weight from
100 to 200 and 300 kg led to an increase in maximum displacement (220% and
419%, respectively), plastic strain energy absorption (140% and 302%), and
damage intensity, while shear capacity decreased. However, the explosion
distance had a more significant effect on structural performance. With an
increase in the explosion distance from 1 to 3 and 5 meters, the maximum
displacement, shear capacity, and strain energy absorption decreased by 96%
and 98%, 53% and 61%, and 92% and 95%, respectively. For a specific TNT
value at a safe distance, the column does not suffer noticeable damage. However,
as the TNT weight increased, even at a safe distance, the severity of damage
increased. Furthermore, column retrofitting with only one FRP layer increased
the system's capacity by 28.5% while reducing the maximum displacement by
30%.
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