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LARGE DEFLECTION ANALYSIS OF VARIABLE-ARC-LENGTH PIPE TRANSPORTING FLUID USING FINITE ELEMENT
METHOD

wdwe] wiadlsend! UnTiunt auned! A3unn wRanst wazniud adedn?’
L T@nUSeyey193 N1AR3mngsules) AMEIAINTIUAERS MUWHALEL UMNINFLnunsAans Inenuniunauay Jarinuasugy
Uszinelne
2919158 NAITTIMINTIULEET ANEIAINTIUAIENT MWNILAY NNTINEdeINuRsAEnT Inenunmunauay Jmiauasugy Usene
vy
“Corresponding author address: karun.kl@ku.ac.th
unAnea
unauiiauensleszinsusuinnueedidsednaiiaruenidnlfwusudeuldlnesdd wansenuanusimg
futhuarnsasuudaussiuedinameluvie wuushasmendinmansveieldsumsimuntulagldvdnnsndany uenaindu
sruvaumadseyiussusuinduvulidudadudmivmumamusneluiedsldnmsiasanaunavesuswaruuivesiy
dudesvanio maUdsuulasmudumelusieannsaduinldlavendvaunisvesdesines-uusyad Tumsinwil sudeuiBlnludie
dnudgnlddmsunmsuidamideiuay Famuilddmneuiiaenadesiuisdathanauidelusin nadnouidsiaavuandiifiui
Anuedvanazusdniigasessuriliveianisusuiiiiuusardmaliviogapdoiadosnm
AIEIAGY: NITUIUTINN, vieninameidlawdsiaeuls, 5alnlusioauus, ﬁ;/n7557yﬁuafa”w}"wﬁmUUZ;/Af/m%ﬂﬁu, WanNnIT

WA U
Abstract

This paper presents the large deflection analysis of variable-arc-length pipe (VAL pipe) transporting fluid by considering
the effects of lateral load and internal pressure variation. The mathematical model of the VAL pipe is derived by using the
energy principle. Additionally, the set of nonlinear first-order differential equations regarding the internal forces are derived
by considering the equilibrium of force and moment of the differential pipe segment. The variation of internal pressure along
the pipe is calculated by using the Euler-Bernoulli equation. In this study, the finite element method is used to solve the
numerical solution, which is found to be compatible with those results from the shooting method given in the previous
research. The numerical results indicate that the effects of the internal fluid velocity and compression at the support are to
increase the pipe displacement and cause to lose the pipe stability.

Keywords: Energy principle, Large deflection, Nonlinear first-order differential equation, Finite element method, Variable-arc-

length pipe
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