
Two dimensional solid elements alg_tan_sti�

Purpose:

Compute the algorithmi tangent sti�ness matrix for a triangular 3 node element

under plane stress onditions.
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Syntax:

Dats=alg_tan_sti�(sigma,Dstar,ep_e�,dlambda,mp)

Desription:

alg_tan_sti� provides the algorithmi tangent sti�ness matrix Dats for a triangular

3 node element. The in-plane stresses are provided by sigma;

sigma =





σ11

σ22

σ12





Dstar is the linear elasti material tangent for plane stress ase. ep_e� is the e�etive

plasti strains ε
p
eff , dlambda is the inrement ∆λ and mp a vetor ontaining the

material parameters needed;

mp

T
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E ν k n σy0

]

The algorithmi tangent sti�ness is de�ned aording to equation (18.64) in the

ourse book;
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D∗ denotes the linear elasti material tangent given by Dstar. If the response is

elasti alg_tan_sti� returns Dats=Dstar.

1 ELEMENT



update_variables Two dimensional solid elements

Purpose:

Chek for elasto-plasti response in a triangular 3 node element under plane stress

onditions and update variables aordingly.
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Syntax:

[sigma,ep_e�,dlambda℄=update_variables(sigmaEq,delta_eps,ep_e�Eq,Dstar,mp)

Desription:

update_variables provides the following updates;

sigma - in-plane stresses σ
T =

[

σ11 σ22 σ12

]

dlambda - inrement ∆λ

ep_e� - e�etive plasti strain ε
p
eff using the radial return method for isotropi

von Mises hardening plastiity.

The variables are omputed with help of the stress and e�etive plasti strain from

the last equilibrium state, sigmaEq and ep_e�Eq respetively and the inrement in

strains between the last equilibrium state and the urrent; delta_eps.

The inrement ∆λ needed to update the stresses and strains are also omputed and

ould be used as a indiator for plastiity later on in the program and will therefore

also be used as output from the funtion.

Moreover Dstar denotes the linear elasti material tangent and mp is a vetor on-

taining the material parameters;

mp

T
=

[

E ν k n σy0

]
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