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Table 1 Loading conditions
Name Loading Program(m) | Model | b/t R ogrefoy | So0/b
C2—-P—40 PEP | 40 | 0.767
C2-K-—40 Constant KINE | 40 | 0.767
C2—1-—40 Displacement ISO 40 | 0.767 1/3 1/450
C2 —2 - 40 Amplitude(2) 28M | 40 | 0.767
C2—2-60 2.5M | 60 | 1.151
C2—2-—80 2.5M | 80 | 1.534
Ci—P—20 PEP | 20 | 0.384 | 1/3 | 1/450
C4 — P — 40(0) PEP | 40 | 0.767 0 1/450
C4—P — 40 PEP | 40 | 0767 | 1/3 | 1/450
C4—K —20 KINE | 20 | 0.384 | 173 | 1/450
C4—K—40 KINE | 40 | 0.767 1/3 1/450
Cs4—-1-20 Constant ISO 20 | 0.384 1/3 1/450
C4—-1—-40 Displacement ISO 40 | 0.767 1/3 1/450
C4—2~20 Amplitude(4) 28M | 20 0384 | 1/3 | 1/450
C4 — 2 — 40(0) 28.M | 40 | 0.767 0 1/450
C4—2—40 28M | 40 | 0767 | 1/3 | 1/450
C4—-2-—60 285.M | 60 | 1.151 1/3 1/450
C4—2—80 2.5.M | 80 | 1534 | 1/3 | 1/450
C6 —2—40 Constant 40 | 0.767
C6 —2 — 60 Displacement 2SM | 60 | 1151 1/3 | 1/450
C6 —2—80 Amplitude(6) 80 | 1.534
V—-P—40 Variable PE.P
V-K-40 Displacement KINE | 40 { 0.767 1/3 1/450
V—-1—-40 Amplitude ISO
V—-2-40 2.5.M
Note : P.E.P = Perfect elasto-plastic model , B.L.H = Bilinear hardening model

2.8.M = Modified two surface model , KINE = Kinematic hardening model

ISO = Isotropic hardening model , b/t = Width-thickness ratio
80 /b = Maximam initial deflection / plate width , m = (€/€y)max

2 ) . . . .
R= f % . E&%%’l : Width-thickness ratio parameter , » =Poisson’s ratio

Table 2 Model Parameters
Model Name | E(GPa) | 0y(MPa) | v | ET(GPa) | H'(GPa)
2.5M 207.7 2744 0.29 Reference 5)
P.EP 207.7 274.4 0.29 2.46 2.48
KINE,ISO 207.7 2744 0.29 0.0 0.0

Note : P.E.P = Perfect elasto-plastic model
KINE = Kinematic hardening model

ISO = Isotropic hardening model
2.5.M = Modified two-surface model

E = Young’s modulus

oy = Yield stress

v = Poisson’s ratio
ET = (do/de),Tangent modulus
H' = (do/de?),Strain-hardening rate
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Table 3 Energy Absorption Capacity(Loop 1)
b/t | E1/E(m=2) | Ex/Pe(m=4) [ Ex/E.(m = 6)
40 5.03 15.82 26.97
60 3.94 12.72 21.96
80 3.40 11.15 19.46
Note : b/t = Width-thickness ratio

Ey=Energy absorption capacity(Loopl)
Ee 0'22£€;‘

oy =Yield stress

€y = Yield strain

m = (&/¢y)mex
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Change in load carrying capacity during cyclic loading

(m=2, 4, 6, Two-surface model)
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Effect of the number of loading cycles on energy absorption capacity

(m=2, 4, 6, Two-surface model)
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CYCLIC ELASTO-PLASTIC FINITE DISPLACEMENT ANALYSIS OF
PLATES WITH MODIFIED TWO-SURFACE MODEL

Shigeru BANNO, Tsutomu USAMI and Eiji MIZUNO

In order to analyze the local buckling collapse behavior of a thin structural steel plate by em-
ploying a numerical approach such as a finite element method , it is necessary to use an accurate
cyclic plasticity model for structural steels with yield plateau. In this study , the local buckling
collapse behavior of thin plates under cyclic compression-tension loading is investigated by per-
forming an elasto-plastic large deflection analysis with modified two-surface model developed in
Nagoya University. Moreover , characteristics of two-surface model are discussed by comparing the
results of modified two-surface model with those of other cyclic models.
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