3 ou S i 140! gias! w99 il )1 SBT3 595 31 S ! gt i dndline
Augd U T 3w g0 g

VE-Y/ Y/ 0 nmdly)s s
VERINN/ -0 iGb iy s

r),ﬁ [CRYPY *‘Jul.}mi:l.m O ol \uILolsT)Lm Qdusan

Ol il g wliaiss 5 pole daly odlunl ST olfils Lbdlsd wsiie 09,5 Laslsa SHSs (s giils -\
amir_hashemian@srbiau.ac.ir ylyl wl pg colisi=s 5 pole aaly (ool SUT olfils Laslgt wiee 095 Vbsluwl -*Y

Ol g oIS (295 Sl (55U 0aSils Ladlga wiie 03 )5 Sliwl -Y

ouS
Dol o o5l (e Slalllas 5l sege i (b o uilS B Il (gl dwgy (giledinge 5 (SOl LS, )
9 sl 00U w}m L_SOBA.C 9 u;’gjl L_S‘LQOA.».S wyu LI as L_':"Jb C)AA b‘}c L)“"“’ )| 6‘4.&.494 Ls)LwcLu.e‘J sM u.l‘ )O
lpoa S 488 SaST bl o divgy o oSl SYolee il 423 )5 )13 aslllas 0590 o)l 1,8 oVl i (g9,
Sl oy ST L g iy Jgl e (odp SIS uis alai (2305 L o b gileen Jol Sl eolinal § (S
Slapuils 3 5 05l ()55 rolo (g5l )0 09 so dgy S5 sl 5l eolatul b angy ool ool oty dgame
),MM.: ,_,.a.w w)ﬁghoww}ug%.:yww‘ SOT> WSM)oéuﬂl)b5ML@dM€L5MWﬁUT

S a5 wlosgy <ol (59 50 (ulS 18 iali8l aums lis ol Cowdy s il oo siledige oy Syl

o Gl L cciloas ad 3 5 s o Sl s gl ol Guizmen losls (lii 1) ol giluaigs o)X

A4 S ble 1) G5l o atgy Glej Gl 5o sileane
ot b o Sl S5 5 ol o558 gt 52 s ol o Sy s i sl sy 5l 5 laol

e Study of the effect of elastic foundation on the vibration
h characteristics of a cylindrical shell reinforced with optimally
\?V functional graded materials
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Abstract

Investigating vibration behavior and optimizing the shell to increase natural frequencies is an
important part of structural researchers' studies. In this research, the optimization of a shell made of
functionally graded materials reinforced with horizontal and vertical reinforcements and placed on an
elastic foundation has studied. The governing equations of the shell obtained based on the Lekhnitsky
reinforcement technique and using Hamilton's principle, considering the first-order shear deformation
theory of the shell and with the help of the finite element method. The shell optimized using a genetic
algorithm. In the present optimization, the weight of the structure and its frequencies are the constraint
and objective function, respectively, and the parameters of volume fraction percentage, shell and
reinforcement thickness, and elastic foundation stiffness coefficient are the optimization variables. The
results obtained showed an increase in frequency at constant weight, which demonstrated the
effectiveness of the present optimization algorithm. Damping also considered the elastic foundation to
show the effect of optimization on the time response of the shell under vibration.

Keywords: FGM stiffened cylindrical shell. Free vibration. FEM. Natural frequency. Genetic Algorithm. Damped
vibrations.
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1. FG: Functionally Graded Material

2. FOSDT: First Order Shear Deformation
Theory

3. TOSDT: Third Order Shear Deformation
Theory

4. Non-Periodic

5. Half Power Bandwidth Method

6. RSM: Responsible Separation Method

7. DOE: Design of Expert
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