% 37 %% 6 M rARERE R R LR Vol. 37 No. 6
2015 4 1[% A ]ournal of Civil, Archltectural &. Environmental Engineering Dec. 2015
hitp://gks cqu edu

doi:10. 11835/j. issn. 1674-4764. 2015. 06. 010

A F A GFE) RE T8 A SN490B A f)
K2 BB L

#WH&‘ lzaimlﬁl 9§k-ﬁh i/fﬁi'!bk 9/€7K7\]
(1. FHEREF LRI BZAERAXFTHETLERE, L RTE L, LT 100084;
2. TRRXY LB EREHBEALFTHRELER T . LRI RFR, T K 100045)

o ERABGEOORAHGEMAER ZHEAFRN, THEH A R BRRIENB Y, AR AL
EEGHARERAR T R EHREMN L HEH AN X ZOIEEMZ T RAH GO RAHLE
MBFARESHERTOEAR, AZATHEMENHGORAGEHELAFRBIRTE TR
MR L, B A M 3t R R TH (FR) RE LA 45 M i AT M R B M E e B o AT At R AR () Rk T
WA E AR & A SNAOODB 69 38 | B8 IR e BOR M RAE IR R R W R IEAT T RAABEM, &35 R
A Esmaeily-Xiao Z R A BHAER B AL L AT RER THRERRRE . BALEKRZRAHR
BoAANYB R RA R DB AT BAER T 69 A Mra 2,2 A KA 8 R A R TR A
ABAQUS 2 & HABBE M AR T 16 # R B 8 28 e 305 T 69 78 30 e BRI b AT 4, JF 5 X e 4
R #4727 v 5 R B Ramberg-Osgood A& | £ & # 1L #9 Ramberg-Osgood £ A& & # B X, AL A AL b 75
TR RM &, AL REN AR A BT A T AT A SNAOB 4R A% 398 | 4 21 hm B K Hy v
BRANETE R & KA L KIE2 RMABITF.

K HEA : SNAOOB ; A Ay HE B 5 J8 3 An 5 #F =) M 3R 5 A FR T 447

RES LS. TUSIL 38;TUS02. 6  XEKREM:A  XEHS.1674-4764(2015)06-0070-08

Numerical simulation of constitutive relation of core material
SN490B used in energy dissipation device
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Abstract; When structure using energy dissipating device suffers from earthquake, its core materials will
first go into the plastic yield stage and consume earthquake input energy by hysteretic deformation to
protect the main structure. Therefore, the numerical simulation of core materials constitutive relation is the
basis of seismic analysis and design with dissipation device. Theconstitutive relation of energy dissipation
device under monotonic loading and cyclic loading elastic-plastic seismic response of the structure with

energy dissipation device were investigated in the numerical simulation of monotonic constitutive relation,
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cyclic constitutive relation and skeleton curve of SN490B steel. The simulations include the four stages

which are elastic stage, collapse stage, strain-hardening stage and secondary flow plastic stage of core

material using Esmaeily-Xiao secondary flow plasticity model; the constitutive response of core materials

under cyclic loading using combined hardening; the skeleton curve using the Ramberg-Osgood model,

dimensionless Ramberg-Osgood skeleton curve model and double-linear model. Based on finite element

software ABAQUS combined with numerical simulation parameters, numerical simulation of 16 different

cyclic loading tests was conducted and compared with the test results. The results show that: mathematical

model can be used to simulate the monotonic constitutive response, cyclic constitutive response and cyclic

skeleton curve of SN490B steel accurately. Numerical simulation and experimental results fit well.
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Fig. 1 The simplified secondary flow plasticity model
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Tablel Parameters of monotonic stress-strain model

E.\-/ fy’/
K fF ‘ Ki K, K; K,
(Nemm ?) (N+mm ?)

H1-1 198 900 336 6.8 56.2 199.4 1.5
H1-2 198 900 341 6.4 56.2 197.2 1.5

M 198 900 338.5 6.6 56.2 198.3 1.5
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Fig.2 Comparison of experimental curves under

monotonic load with the model
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Fig. 3 Stress-strain curves under cyclic symmetric strain load
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Fig. 4 Stress-strain curves under steady cyclic load
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Fig. 7 Comparative stress-strain curves of finite element analysis results and experimental results
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