FeoY asiio [T oylad 1+ 595 YRR Jlu /oo i g oo e Seilso

& . 0/ & &
b lats L ¥ U/u/uﬁ &
»/‘ﬁ&i‘;éﬁu

DOI: 10.22044/jsfm.2020.9854.3213

il o Jaws gy jleolawl b Jlow = ojlw oS jusl SeuwndS’ o 9 Jo

T 6 SLST wesl g 6 yhne o0l
o a9y OIS i 0USLLIIS (3l pos ouidiien 1§ 5SS gl
Aelien w9 53 ORI wrdied 0USLEINS oyl yok msdigen ¢yl Slius! "
VWRA/-FIVE 2ol 2o, YA N Y 16,5550 o ,b VYA N Y iy fo b o Jiiomo Allio

oS

@55 oo bz a i b Ol 03 pile b (5 - (S des il et 50 4zl wiile ojle Dyglne 50 Sl (65513
g el (28,5 )8 wo LS o pob, Sl akali 5l ogd oo Sl g o3l 035 90 e Judod jo e Sz 5 b (5)ledo sbml s
24 by e SYoles sl Jo a5 sond 4y 058 oo Jaime 90l oSl Y0l €al L5 PMlhaol o b 8 s o cmils
Ao ol (Glogads 4 « Leslias Loy was [Co 09y ok cpl o Ll taidg e « Jlaw - ol raS b & 5
Ban el oad a8 F IS0 a1 0l Blaw Jo 0 jieS (Si2 s (Joere Judlas S¥olis glgil o sl goae das o Lo
oz Ale S B yme cmizmen 5 Sl = ol G5 il S allacs K o 5 (ledlins o gy e IS0 eg 5t allie
@l wlisend 53 ool T sl (Shomdbisd B Be, 4 o JUS 0 andl) iy Jo @11 5 5050 SdlS allcs aily y 25,0
il foad gy YL 8o Silis il allie ;o o 3550 s 93 50 5090 S SD 5 (sanb SlauilS )8 Jolds &5 (30
sl o238 05 allae g0 ol > 5o

A b gy el oo (g ¢Sl - o3l (1S 500l 1 gddS” OledS

Solving Two Classical Fluid-Structure Interaction Problems Utilizing Differential
Transform Method

A. Jafari', A. Aftabi Sani*>"
' Ph.D. Candidate, Faculty of Engineering, Ferdowsi University of Mashhad, Iran.
? Assistant Professor, Faculty of Engineering, Ferdowsi University of Mashhad, Iran.

Abstract

Up to now, several analytical and numerical methods are proposed for free vibration analysis of fluid-
structure interaction systems. Concrete gravity or arch dam-reservoir systems and the fluid containers in
various shapes, such as rectangular, cylindrical or spherical shapes are the most well-known instances of
these “coupled” systems. It should be emphasized that the governing equations of both fluid and structural
parts of these coupled systems should be solved simultaneously. In the present article, two classical fluid-
structure interaction (FSI) problems, including one-dimensional compressible fluid domain and one or two
single degree of freedom (SDOF) system(s) as structural part, are solved in free vibration situation by using
differential transform method (DTM). To this end, the solution process is thoroughly described and the
numerical results, involving natural frequencies and mode shapes of both systems are obtained in detail.
Moreover, to verify the DTM results, the closed-form solution is comprehensively derived for both systems.

Keywords: Fluid-Structure Interaction; Differential Transform Method; Closed-Form Solution.
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