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ABSTRACT

The primary goal of engineering design of buildings is to reduce the
weight of the structure and its resistance to earthquakes and explosions
because the occurrence of these events is inevitable. In this research,
lightweight concrete has been used due to its unique advantages in weight
reduction, and attention has also been paid to increasing the resistance
and behavior of this concrete in the face of any type of accident and
investigating its static and dynamic behavior. The dynamic behavior of
concrete has been studied by using Hopkinson compression machine at
three strain rates of 100, 200 and 300/s. Static and dynamic properties of
concrete include compressive strength, modulus of elasticity, and dynamic
increase modulus. For this purpose, a study has been conducted on 8
mixing designs for samples without metal fibers and nanosilica and
samples containing different percentages of nanosilica and metal fibers.
The results have shown that nanosilica and metal fibers play a role in
improving compressive strength and the best results are obtained by
adding 3% nanosilica and 1% metal fibers. Nanoparticles are more
effective in static loads because the pozzolanic interactions of nanosilica
improves the microstructure, and in dynamic loads, nanoparticles are less
efficient due to nano's sensitivity to high loads, and also metal fibers
prevent cracks in concrete. In this study, a mathematical relationship for
the dynamic increase coefficient has also been extracted and compared
with the experimental results.
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