http://gks.cqu.edu.cn

% 35 A% 48 P REHRERELE Vol. 35 No. 4
2013 % 8 A Journal of Civil, Architectural & Environmental Engineering Aug. 2013

doi:10. 11835/j. issn. 1674-4764. 2013. 04. 010

N & K22 TE g5 B i 1) 5 AT BROC 4 95 sl e

F E.R
Gz k5 ZMEMAFR P 4N 310058)

i EATOEXAMRAAARARE, AAEFT AT ERELHARAAX, # MWL TiEBLEG
BHRFEATEAEHBESOIR . ARG —FBLEBLFRARFEAT LA NG RBT &
Flotst 4 ¥ EBELEAHEEREIX N AFEORERSEFNEAR BT EOETAOLR T X, £
Kb LB T AW AL E oA, B 6 5 A IRIE T B b A X A AT 4 6 AR 5 6 OB A
Mgl B AL T AR R TARA A AHEEFEEM K ETH X3 F A6+ 547,
XBRBEMABXARA L FTEBRET; THEERX

FESES:TU3S83 XERERERG A XEHE:1674-4764(2013)04-0060-08

Four-node Membrane Element of Vector Form Intrinsic Finite Element for
Large Deformation Analysis of Membrane Structures
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Abstract ;: Based on fundamental principles of the vector form intrinsic finite element (VFIFE), the basic
formulas of 4-node quadrilateral membrane element were first derived in this paper. The procedure for the
determination of pure nodal deformation through reverse movement was elaborated, and the method for the
calculation of internal nodal forces through deformation coordinate system was presented. Feasible
approaches were also proposed for several issues for 4-node membrane element, including the location
statuses and the numerical integration for internal forces. A computer program of 4-node membrane
element was developed. By the analysis of the numerical example, the correctness and validity of the
membrane element theory and the computer program were verified. Then the approach was applied for
more analysis of large deformation and large rotation problems of membrane structures, including cushion
inflating and cloth draping.
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