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GENERALIZED PLASTIC MODULUSWe havef(�ij ; K�) = 0 at plasti
 loadingConsisten
y �f��ij _�ij + �f�K� _K� = 0But K� = K�(��)) �f��ij _�ij + �f�K� �K���� _�� = 0Evolution laws _�� = _�k�(�ij ; K�)) �f��ij _�ij + �f�K� �K���� k�| {z }�H _� = 0

De�ne generalized plasti
 modulusH = � �f�K� �K���� k�Consisten
y �f��ij _�ij �H _� = 0
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STRAIN DRIVEN FORMATWe found �f��ij _�ij � _�H = 0Hooke's law _�kl = Dijkl( _�kl � _�pkl)Flow rule_�pij = _� �g��ij ) _�kl = Dijkl( _�kl � _� �g��kl )i.e. �f��ijDijkl _�kl � _� �f��ijDijkl �g��kl � _�H = 0The plasti
 multiplier_� = 1A �f��ijDijkl _�klwhere A = H + �f��ijDijkl �g��kl > 0In
remental stress-strain law_�ij = Depijkl _�klwhereDepijkl = Dijkl � 1ADijmn �g��mn �f��pqDpqkl
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INTERPRETATION OF HWe found _�ij = Depijkl _�klwhereDepijkl = Dijkl � 1ADijmn �g��mn �f��pqDpqklA = H + �f��ijDijkl �g��kl > 0We known thatH = 0 ) ideal plasti
ity

Depijkl !1 if A!1 i.e. H !1i.e. H > 0 ) hardening plasti
ityH < 0 ) softening plasti
ity
�

� H = 0H > 0 H < 0
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GENERAL LOADING/UNLOADING CRITERIAWe found_� = 1A �f��ijDijkl _�kl _� > 0 A > 0De�ne_�eij = Dijkl _�kl ) _� = 1A �f��ij _�eijIf f < 0 ) elasti
 responseIff = 0 and �f��ij _�eij > 0 ) plasti
 responsef = 0 and �f��ij _�eij = 0 ) neutral responsef = 0 and �f��ij _�eij < 0 ) elasti
 response

_�eij_�eij _�eij �f��ij


