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Fig. 1 Computational model of flat plate
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Finite element method based on the MbS model

QIAN Ruo-jun™', YUAN Xing-fei®
(1. College of Civil Engineering and Architecture, Tongji University.Shanghai 200092 ,China;
2. Space Structures Research Center,Zhejiang University, Hangzhou 310058, China)

Abstract: The finite element method based on the MbS model is a numerical analysis method that
introduces of membrane, bending and shear theories into solid and structural analysis models, and the
adoption of pure tension and compression, pure bending and pure shear elements. The exponential
function and Bessel function are constructed as the insertion function on the material unit and time unit
divided in the space-time system.and the basic displacement functions such as membrane, bending and
shearing are obtained according to Lagrange interpolation conditions. Thus more complete and coupled
deformation modes of structural solid units are obtained as well as the consistent format of the basic
equations of static and dynamic finite elements according to the variational principle of energy functional.
The analysis shows that mbS model and its finite element method can be used in static and dynamic

analysis and buckling analysis of beams,columns,plates and shells.

Key words: mbS model;{inite element method;extended shape function;elastic-plastic mechanics; energy

functional variational principle
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