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Prediction of Hysteretic Stress-Strain Relations of Tension-Compression

Steel Members by A Multi Surface Plasticity Model

CRUN: 2 75 % B K 44 1 B ki
By Masaru MINAGAWA ,Takeo NISHIWAK! and Nobutoshi MASUDA

The authors have proposed a stress-strain model with high
accuracy and clearness to estimate the elasto-plastic
behaviors of steel members subjected to complicated
repetitive loads. The model is based on the multi surface
plasticity theory and the material properties introduced in
the model are Fundamental Surface Size (F.S5.5.) Functions
and weighting functions to describe sizes of multi surfaces
at arbitrary stress-strain phases. In this paper, we
investigate the effects of these characteristic material
properties on the accuracy of the stress-strain relations
predicted by the model.
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Fig.2. Petersson-Popov Model[6]
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Table 1. F.S.S.Functions and weighting functions of N.M.M. Model

Strain Region 0s §p< Epst €pst £ Ep
Ka / Kab/—"
Fundamental i
Surface Size €p,st Epi Epi
Functions
Kab//////”’—————~————__ Kb
Epi €pi
TN P Wi
Weighting W S
Function ; "\\\‘
Epst €p
K=W Ki+ (1 -Wi)Kk
0 ¢ € < €p,st; i=1, j=a, k=ab w
£€p,st ¢ Ep ;i i=2, j=ab, k=b
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Fig.4. Comparisons of stress-strain relations: experiments and calculations
by N.M.M. Model
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Table 2. Charactericities of each models

Model  name  Accumulation of Ep F.S.S.Functions Weighting Function
pp over all paths Ka and Kb by Ref. (6]
PP’ over all paths Ka and Kb decreases linearly
NMM- [ as shown in Fig.3 Ka and Kb by Ref. (6]
NMM-1* as shown in Fig.3 Ka and Kb decreases linearly
NMM-2 over all paths Ka, Kab and Kb determined by measurements
NvM-3 as shown in Fi9.3 Ka, Kab and Kb determined by measurements
NMM-4 as shown in Fig.3 Ka, Kab and Kb determined by measurements
( €pj and€p are variables)
NMM-5 as shown in Fig.3 Ka, Kab and Kb decreases linearly
DF.S.S.HBOBRAG % Kb
OEHFHBOER
F.S.S. MM B ABBRNNN.EF 0155 HH K Ka
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BERE a) RCHAULTE. 2AUTAHABHEDLTHEREL
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2V REX % (Fig.38H) .
EH b RBULTW. Fig. WRT&LH>W. Ka &
Kb A2 HVIHEEKa EKb Offilc Kabk #A

URBALUAEEh 2., fE0Ba. EFMBRW Kab
OHTHY . BEOEE. 3.(3) Tk &> LEH K Ka
BEUEW W, 02208 Eh 3,
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Kab2HAULRBAL DV TWI.(3) TiNEW=W
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