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Analysis of the Effect of Fluid Velocity on the Instability of Concrete
Pipes Reinforced with Nanoparticles Conveying the Fluid Flow
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Abstract: With respect to the great application of pipes conveying fluid in civil engineering, presenting a mathematical model for
their stability analysis is essential. For this purpose, a concrete pipe, reinforced by iron oxide (Fe:O3) nanoparticles, conveying fluid
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Is considered. The goal of this study is to investigate the structural stability to show the effects of the inside fluid and the
nanoparticles. The structure was modeled by a cylindrical shell and using Reddy theory. To obtain the force induced by the inside
fluid, the Navier-Stokes equation was used. To assume the effect of the nanoparticles in the pipe, the Mori-Tanaka model was
utilized so that the effects of agglomeration of nanoparticles could be considered. Finally, by applying energy method and the
Hamilton's principle, the governing equations were derived. For the stability analysis of the structure, differential quadrature
method (DQM) was proposed and the effects of different parameters such as volume fraction of the nanoparticles and
agglomeration of the nanoparticles inside fluid and geometrical parameters were investigated. The results showed that the
existence of the nanoparticles as the reinforcement for the pipe led to the delay in the pipe instability.

Keywords: Concrete pipe; Nanoparticles; Reddy theory; DQM; Navier-Stokes equation.
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