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AN ACCURATE STRESS-STRAIN MODEL
OF STRUCTURAL STEELS FOR CYCLIC LOADING

2)

Masaru Minagawg) ,Takeo Nishiwaki®’,
Nobutoshi Masuda3) and Tetuo Saito4

SUMMARY

in this paper we propose an accurate stress-strain model to
estimate the elastic-plastic hysteretic behaviors of structural
steels subjected to complicated cyclic loading in the mediam
strain range. Material’s characteristic functions introduced in
this model are Ka , Kab ,Kb , Wl and W2 , which are defined
as the functions of equivalent plastic strain increment £ pi and
accumulative equivalent plastic strain Ep. Subscripted K’s
indicate sizes of characteristic multi-surfaces in the stress
space corresponding to specific values of £p and subscripted ¥'s
are weighting functions. The sizes of multi-surfaces corresponding
to arbitrary stress-strain conditions are o

K=W! Ka +(1-W1) Kab ; 0s €p < £p,st
K=W2 Kab+ (1 -W2) Kb ; £p,st <€p

where e£p,st is the plastic strain at the start point of strain
hardening of virgin material. These characteristic functions can
be easily and unambiguously estimated by a combination of a
tension test and several tension-compression tests each including
only one reversed point. The method to estimte them can be applied
to both mild steels and high strength steels. Using these
characteristic functions , elastic-plastic stress-strain refations
of test specimens under random cyclic loadings are 1tiraced by
finite element method. By comparing the results with those of
corresponding experiments , it is confirmed that our stress-strain
model was good accuracy as well as clearness .
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