Accepted Manuscript

! @ LOW-DIMENSIONAL SYSTEMS
st & NANOSTRUCTURES

Seismic response of functionally graded-carbon nanotubes-reinforced submerged
viscoelastic cylindrical shell in hygrothermal environment

Hadi Hosseini, Reza Kolahchi

PII: S1386-9477(18)30170-X
DOI: 10.1016/j.physe.2018.04.037
Reference: PHYSE 13131

To appearin:  Physica E: Low-dimensional Systems and Nanostructures

Received Date: 30 January 2018
Revised Date: 25 April 2018
Accepted Date: 26 April 2018

Please cite this article as: H. Hosseini, R. Kolahchi, Seismic response of functionally graded-carbon
nanotubes-reinforced submerged viscoelastic cylindrical shell in hygrothermal environment, Physica E:
Low-dimensional Systems and Nanostructures (2018), doi: 10.1016/j.physe.2018.04.037.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.physe.2018.04.037

Seismic response of functionally graded-carbon nanotubes-reinfor ced
submer ged viscoelastic cylindrical shell in hygrothermal environment

Hadi Hosseini', Reza K olahchi®

'Department of Civil Engineering, Khomein Branch, Islamic Azad University, Khomein, Iran

Abstract

The current work suggests mathematical model fer shismic response of submerged
cylindrical shells subjected to hygrothermal loathe structural damping effects are
considered based on Kelvin-Voigt model. The cylicarshell is reinforced by functionally
graded (FG)-carbon nanotubes (CNTSs) and carbonsfilaere the Halpin-Tsai model is
used for calculating the effective material projesrtof the structure. The acoustic wave
equation is utilized for the effect of the fluidoand the structure. The problem is framed
combining shell motion equations with the acoustave equation where the fluid-loaded
terms are considered with Hankel function of sec&mdl. The equations of motion are
derived based on Reddy shear deformation theoryDTRSn conjunction with energy
method and Hamilton's principle. The dynamic deitec of the structure is obtained using
differential quadrature method (DQM) and Newmarkprapch. The effects of fluid,
boundary condition, thermal load, moisture chang#sictural damping parameter, length to
thickness ratio of shell, CNTs volume percent amstridution type are shown on the
dynamic deflection of the structure. The resultgvslthat with increasing the CNTs volume
percent, the dynamic deflection decreases. In iaddithe FG-X type (FGX) distribution of
CNTs for the submerged cylindrical shell is thetbgdwice among the FG-O type (FGO),
FG-V type (FGV) and uniform distributions. Furthema, the maximum dynamic deflection

of the structure increases where the structune tiseé hygrothermal environment.
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