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Matenal Property I 2 Yaloe

Concrete ‘foung's moduls 26 GPa
Ultimate strain ) 1.50%
Compressive Strength . 0 MiPa

Young's modutus 1.57 GFa
Yield siress . 12 MPa

Young's moduts fi% Gla

Austenite to Martensite start stress 500 MPa
Austenite to Martensibe frish siress 510 MPa
Martersite to Austendbe start stress 135 Mpa
Martersite to Austenibe findsh stress 145 Mpa

Voung's Moduhes H56.7 CFa
Bumpture strain 1.0

Young's Moduls 200 CPa
Yield Stress Fy 4 MPa
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Material Steall2Uniaxial Material

Epaxy Resin GFRP

ShA Uniaxial EPP Uniaxial  Elastic Uniaxial
Material Material haterial J

Uniaxial materials combined in parallel to develop
SMA-FRP composite behavior
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Demand Curve
a
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Limear Elastic
Respance Spectra
(LERS) =&% damping

Spectral Reduction
tactors based of effective
viscous damping

1
: AT L,

Capacity Spectrum vs Demand

LERS wemmmp RS S,

Capacity Spactrum

—
Idealived copacity
Spectrum

Sa

. Demand Spectrum

Inclastic Respomse
Spectrum {IR5}

Spectrum
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a Inelastic Response

Performance Speetrum [IRS)
objective associated
with target IDR (3%

and 4%)

Ferformance Poim

Performance limit state

Reinforcement ratio { -5}

Fundamental period (5) Ultimate strain of confimed

Beam

Sreel SMA-FRP SMA-FRP

concrete [}

Sreel SMA-FRIF

3 % IDR design {MRF-3%)
4% DR design (MRF-4%)

1 15

38
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352
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Record station Sequence Date

Magnitude (M, ] Duration ratio {mainfafter)

1979 Imperial Valley

1980 Mammoth Lake

1983 Coalinga

1986 Chalfant Valley

20010 Christchurch

201 T Tohoku

2010 Christchurch

5055 Haltwille F.O. Main

After

Main
After

10151979
0151979
5fa5/1980
5{25/1980
5f3/1983
7221083
Ty {1986
T{31 1986
of32010
2f21 2011
3f11/2013
472011
af3f2010
af7f2010

T0f1%{2010
12f25/2000

54099 Convict Creek

Main
After

Pleasant valley pump vard-1162

Main
After

54428 Fack Brothers Ranch

Main
After

Main
After

Main

After-1
After-2
Afrer-3

Christchurch Botanic Garden (CBG)
FES 013

Christchurch Cathedral College (COC)

b.& 1.57

3.2
E.1
-]

122

B 2.19
5.3

5.9
6.3
7.1
6.3
9

T4

7.1
5.13
5.03
4.9
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