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Large Displacement Analysis of Toroidal Dome Structures Having Variable

Thickness under External Pressure

o

Fsviug Feuiiuin’” Anna eius! euns lysianss’ vnde sUn! @3udng Auzuaamen’
gadia wius! nann Batoned? LaravsAng uduu’

Fanndminssulesn Auzimnssumansiazmvalulad uniinetduwaluladsvaseadau uasIENn

744 auuasuswal dualuiles nelliaaunsTvan JminuassIvdEn 30000

Z@imnIsud s Augdmnssumaniiazmalulad unine1domaluladsvasnasay uasIIYEL
744 puwgswseal dualuidles sunewlonnssvdnn Jamrinuass1vdun 30000

> A imnssulesn ANEIAINTINAERS uInetamalulagnszaounamssuasivile

1518 nuulsensung 1 uLwieadaing waunde ngavmamiuas 10800

Weeraphan Jiammeepreecha® ", Satakhun Detphan’, Komkorn Chaidachatorn?,

Chanchai Ngohpok', Sermsak Tiyasangthong!, Chudapak Detphan', Korakot Lerdchaipong®

and Sittisak Jamnam’

! Department of Civil Engineering, Faculty of Engineering and Technology, Rajamangala University of
Technology Isan Nakhon Ratchasima

744 Suranarai Road, NaiMuang, Muang, Nakhon Ratchasima, Thailand, 30000

z Department of Survey Engineering, Faculty of Engineering and Technology, Rajamangala University of
Technology Isan Nakhon Ratchasima

744 Suranarai Road, NaiMuang, Muang, Nakhon Ratchasima, Thailand, 30000

’ Department of Civil Engineering, Faculty of Engineering, King Mongkut's University of Technology North
Bangkok

1518 Pracharat 1 Road, Wongsawang, Bangsue, Bangkok, Thailand, 10800

HSuRinyeuunAL: weeraphan jiermuti.ac.th waslnsény 09-1779-0935

Received: 11 July 2023, Revised: 25 August 2023, Accepted: 27 August 2023

unfnge

unAnuiithiauenisiieneinadeglunslvguesddassadlaugunsane i nuasusuussiumeuen
Tnglinguiisadaideyiud msdomamdsnueniaioaiesnnuavesumiusulazussdnazasn donildly
WieNUasaIRUsENURSNdMwesUAzIRIngAULAY Nsaseilesidundanuvessruulnsaidauguns ey
ussumeusnazefondnnsvesuaounazdoulalusuuuuiimnzan mavnuadnidsiiavazliislnilusdioaine

JufunsEUINNISYIngd Tunis@nwasetivuudnasshilusiedwudiagldSudiugaanuuaiuy 1 97 Nleuneiandy

sUsilnaludeaduiui nevinswdadutudiuges q auwniidawessifiew nansinazndsiiauuanddiinui

Ui 9 aviuii 1 unsAs - lgureu 2567



mailto:weeraphan.ji@rmuti.ac.th

RMUTL. Eng. J
9158153AINTSUAIENS UN1INgIaeNAlulads1vuIAaaIuY]

¥

Amsdeguvedasaidaugunsaiensesiidniivdudodnswiunieuend Aiingdu nsiiudnsdiunue
SainindnagyiinunivedlasaialAning@udmalininsdesuianiugadu dmsunisiiua snsidimany
gnsaliiennuuvedasaiazdmaiilirnnmadesuiidnivgduiomnaianundunswedlasaddianas

Arddiy MAmnwindsgiruelvgy lasweslaugunsoinen aamuulsuasu deidundanu Biludiefuud

Abstract

This paper presents a large displacement analysis of a toroidal dome structure having variable thickness under
external pressure using differential geometry. Membrane and flexural strain energies are defined in terms of
metric tensor and curvature components. The energy functional of the toroidal dome structure under external
pressure is derived from the principle of virtual work, and it is expressed in the appropriate forms. Numerical
results can be obtained by finite element method and iterative procedure. In this study, finite element model
is simulated using one-dimensional beam elements via a fifth-order polynomial shape function, and it is divided
along the meridian line. The numerical results indicate that the displacement responses of the toroidal dome
structure increase for larger external pressure. The surface of the toroidal dome structure increases for a large
value of the cross-sectional bend radii ratio. Then the displacement responses increase under a large value of
the cross-sectional bend radii ratio. In addition, the stiffness of the toroidal dome structure decreases if the
cross-sectional radius-to-wall thickness ratios increase. Therefore, the displacement responses increase under
a large value of the cross-sectional radius to wall thickness ratio.

Keywords: Large Displacement Analysis, Toroidal Dome Structure, Variable Thickness, Energy Functional, Finite
Element Method
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