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Fy: JEARSRE (yield strength);

Eo: #J4f#atERIE C(initial elastic tangent);

b: MAFSRALER, BIEIREREPR SHGE B E R LEE (strain-hardening ratio, ratio
between post-yield tangent and initial elastic tangent);

al: ZEm5aib 2% Cisotropic hardening parameter, increase of compression yield envelope as
proportion of yield strength after a plastic strain of a2*Fy/EQ);

a2: “5[Asmik 2% (isotropic hardening parameter);

a3: Z&[Asmik 2% (isotropic hardening parameter, increase of tension yield envelope as
proportion of yield strength after a plastic strain of a4*Fy/E0Q);

ad: “Em 5tk 2% Cisotropic hardening parameter) .
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#" Define Steel01 Material

Material Name

Parameters

Yield Stress (Fy):
Modulus of Elasticty (E):

Hardening Ratio (b):

Optional Parameters

Iso Hardening Parameter (al1):
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#" Define Steel01 Material

Material Name

Parameters

Yield Stress (Fy):
Modulus of Elasticty (E):

Hardening Ratio (b):

Optional Farameters

Iso Hardening Parameter (al1):
Iso Hardening Farameter (a2):
Iso Hardening Parameter (a3):

Iso Hardening Parameter (a4):
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2.3.3 Zhi[EE R

#" Define Steel01 Material

Material Name

Parameters

Yield Stress (Fy):
Modulus of Elasticty (E):

Hardening Ratio (b):

Optional Farameters

Iso Hardening Parameter (al1):
Iso Hardening Farameter (a2):
Iso Hardening Parameter (a3):

Iso Hardening Parameter (a4):
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2.3.4 EBtE ER—F & EE 4R
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#" Define Steel01 Material

Material Name

Parameters

Yield Stress (Fy):
Modulus of Elasticty (E):

Hardening Ratio (b):

Optional Farameters

Iso Hardening Parameter (al1):
Iso Hardening Farameter (a2):
Iso Hardening Parameter (a3):

Iso Hardening Parameter (a4):
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3 OpenSees Steel02 Material

3.1 &9y

Steel02 #44} /& B4y 4% v [F] P4 34k () Giuffre-Menegotto-Pinto 4344 A1)

32 BHEX

Fy: JEHREEE (yield strength);
EO0: WI4f# A& (initial elastic tangent);
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b: MAFSERACE, BJJE ARG RER SAIaGsERi s i t{E (strain-hardening ratio, ratio
between post-yield tangent and initial elastic tangent);

RO. cR1. cR2: #iill st B vy BAE Bead 5 ) 2% (parameters to control the transition
from elastic to plastic branches, Recommended values: RO=between 10 and 20, cR1=0.925,
cR2=0.15);

al: ZEm5eib 2% Cisotropic hardening parameter, increase of compression yield envelope as
proportion of yield strength after a plastic strain of a2*Fy/EQ);

a2: “5[A5ik 2% (isotropic hardening parameter);

a3: ZEm 5tk 2% (isotropic hardening parameter, increase of tension yield envelope as
proportion of yield strength after a plastic strain of a4*Fy/E0Q);

ad: “E[A 5tk 2% (isotropic hardening parameter);

siginit: #J4GM 7118 Cinitial stress value).
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# Define Steel02 Material =RN X
Material Name 502
Parameters
‘ield Stress (Fy): 300
Modulus of Elasticity (E): 200000
Hardening Ratio (h): 0.01
Transition Parameter (RO): 15.0
Transition Parameter (CR1): 0.925
Transition Parameter (CR2): 0.15

Optional Parameters

Iso Hardening Parameter (a1): 0.0

Iso Hardening Parameter (a2): 1.0

Iso Hardening Parameter (a3): 0.0

Iso Hardening Parameter (a4): 1.0

Initial Stress (sig0): 0.0
Add | | Close
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£ Define Steel02 Material

Material Name
Parameters
Yield Stress (Fy):
Modulus of Elasticity (E):
Hardening Ratio (b):
Transition Parameter (R0):
Transition Parameter (CR1):

Transition Parameter (CR2):

Optional Parameters

Initial Stress (sigQ):

502-compression|

300

Iso Hardening Farameter (a1):
Iso Hardening Parameter (a2):
Iso Hardening Parameter (a3):

Iso Hardening Parameter (a4):
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Material Name 502-tension|
Parameters
Yield Stress (Fy): 300
Modulus of Elasticity (E): 200000
Hardening Ratio (b): 0.01
Transition Parameter (R0): 15.0
Transition Parameter (CR1): 0.925
Transition Parameter (CR2): 0.15

Optional Parameters

Iso Hardening Farameter (a1): 0.0
Iso Hardening Parameter (a2): 1.0
Iso Hardening Parameter (a3): 0.3
Iso Hardening Parameter (a4): 55
Initial Stress (sigQ): 0.0
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£ Define Steel02 Material

Material Name
Parameters
Yield Stress (Fy):
Modulus of Elasticity (E):
Hardening Ratio (b):
Transition Parameter (R0):
Transition Parameter (CR1):

Transition Parameter (CR2):

Optional Parameters
Iso Hardening Farameter (a1):
Iso Hardening Parameter (a2):
Iso Hardening Parameter (a3):
Iso Hardening Parameter (a4):

Initial Stress (sigQ):
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4 OpenSees Concrete01 Material

4.1 &M
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fpc: VR&EL 28 KoL (concrete compressive strength at 28 days );
epscO:  ViRiEE - UG 5 B %o B Y A%, BV fpe SRR (concrete strain at maximum
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strength);
fpcu: VR#&E T FRAR5EEE (concrete crushing strength);
epscu: VEREE R A HE X N S AF (concrete strain at crushing strength)
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#" Define Concrete 01 Concrete Material I. == ﬁl
Material Mame coy
Parameters
Concrete Compressive Strength (fpc): -24.0

Concrete Strain at Maximum Strength (epscd): -0.002

Concrete Crushing Strength (fpou): -4.0

Concrete Strain at Crusing Strength (epsU):  -0,005
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52 BHEX

i
&
r

(Fepsc $fpch
N EFs 2% poifepscl

foc: VRE#&EL 28 KoL (concrete compressive strength at 28 days );

epscO: ViRt - UE A 9 B2 0 M AR, BV fpe B [ AE - (concrete strain at maximum
strength);

focu: VEEELIR AR (concrete crushing strength);

epscu: JR#&E TR AR TRENT NN A4S (concrete strain at crushing strength);

lambda: epscu &b FIEIERL R SRR PR, WIWERIZ Ny 2*fpclepscO (ratio between
unloading slope at epscu and initial slope);

ft: VREE PR E (tensile strength);

Ets: &t ZH % ALNIE (tension softening stiffness).
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5.3 {5+

-

# Define Concrete 02 Concrete Material

Material Name coz|
Parameters
Concrete Compressive Strength (fpc): -24.0

Concrete Strain at Maximum Strength (epscl): -0.002
Concrete Crushing Strength (fpou): -4.0
Concrete Strain at Crusing Strength (epsU):  -0.005
Unloading slope and Initial Slope Ratio (ambda): 0.1
Concrete Tensile Strength (ft): 4

Tension Softening Stiffness (Ets): 20000

Optional Parameters
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