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Fig.4 Transverse displacement at the center of crack
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Hybr id/m ixed f in ite elenent analysis of couple-stress problems

Xiao Qilin, L ing Zhong, Wu Yongli’
(State Key LNM , Institute of M echanics, Chinese A cadamy of Sciences, B eijing 100080, China)

Abstract: In thispaper the Hellinger-Reissner variational principle in classical elasticity is extended to
coup le-stress theory. Based on the generalized variational principle, a nev effective hybrid/mixed finite
elanent method for couple-stress theory is put forward and its constraint is introduced by a penalty
function technique In addition, the single elenent stability conditions and its patch stability test are
discussed Farther the verification for the elenent eigenvalues makes sure that the present mothod is
reliable Two numerical examples are given: the stress concentration around a central circular hole in a
uniform ly axially loaded field, and the digplacanent and stress fields around a crack in an infinite plate of
uni-axial tension The numerical results show that the present method has high efficiency and good
accuracy. The considerably satisfying results can be obtained, even if the characteristic length is very
snall
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