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PBEE — PROBABILISTIC SEISMIC RISK ANALYSIS
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ANALYTICAL DERIVATION OF FRAGILITY FUNCTIONS
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SPO2FRAG: OVERVIEW OF THE THEORETICAL ARSENAL
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SPO2FRAG: OVERVIEW OF THE CONCEPTUAL FRAMEWORK
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INPUT INTERFACE
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AUTOMATIC MULTI-LINEAR FIT OF SPO CURVE
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INPUT OF DYNAMIC CHARACTERISTICS
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GENERATE APPROXIMATE IDAFRACTILE CURVES THROUGH SPO2IDA

SPO2FRAG — X

File  About 2 STEP 2

n 5 &m
S S

~
SPO2IDA Implementation to
— SPO to IDA Tools Select multi-linear fitting scheme Safte - PEEI%Z\‘EQQESXD1d.O'(BtiE T‘:‘) — . p
Rf:ad Sé'lo Define SDoF Quadriinear fit (De Luca et al. , 2013) v SERALE R s RISK CONSULTANTS obtain fractile IDA curves
om file Backbone > by Iunio Iervolino, Dimitrios Vamvatsikos, redefining / services
Y 3 % Sk Iackiage P Georgios Baltzopoulos and Roberto Baraschino 12
- 450 : Universita degli Studi di Napoli Federico IT
o wo| T o INEEEROES | | o s gesen| 1 -
’ g = e
Input Dynamic Generate — 200 _ 0.8 "
Characteristics IDA G oo ST TR Y Y | o e e e e e et e e e e e e et C) ¢ .
R & 20 Once a multl Imear f|t has s ;S e
Z 200 06 '
= ¥~ been obtained forithe PO+ e & peiiins
g E | : E i 5 IDA curve
s 5 ool fcurve and the. necessary....._;_______,; ________ | oaf o
50 : : : : ; : 3 ; ; : : vl
BSsaE0 I e A CE T , ;dynamlc characteristics of the | 02}
Roof Displacement (m) 5 06 --mmdonoenees T :
ey e o Fractile IDA curves E . system have beeniprovided, | 0
Switch Define 28 == ===+ Fres==== Freeee=s Foo=--=< Fo----=< F _C:":' _ E E : S E
B e T T de o the SPO2IDAModule s R
s 6 : ’1’__. S : : . : : : max
\ f | oo Vesisomnas P 16% | B ' : bl d - ; ; ; :
I f ; P et : 5 04_ena ea .
! / : et : : ole ] ’ : : 2 ! ; :
@ = : : . : : : . . . : v Run SPO2IDA algorithm
D -1 W S e = ! : : : : ! : : : :
a0 L U L e e i s s e e s s
2 4 ' > > = H
Include additional Estimate Fragility | = ¥ 5 : : = ; , : , ; : : , : : v SDoF to MDoF transformations
variability Curves Ex . gil--cce- Lt TETT TS PR | N S S A (N S
a v T A ] A A AR R B R (EDP, IM)
/M i R A A
I,v‘ "‘. 05}-- "/":- """""""""""""""""""""" 9 01__..----1'--------.--------:, ------------------------------------------------------------
& s : ; :
' 0 0 i I i i i I i I i j
0 1 2 3 4 5 () 0.1 02 03 04 0.5 0.6 0.7 08 05 1
6 (%)
EO80| o . Sa (T) (g) .
[TACENY Creztive Commons 4 0 International Lizence: Attribution - NonCommercial - NoDerivatives

L"

RERN National

g T .
GG B\ 1 hnical 42 Risk, Hazard and

3
ke
A%

o e
‘.0
N
ﬁ“
1\,‘,ma'-»-mvl 2

n,

==

AvPoros

niversity of Uncertainty Workshop
Athens  Ydra, Greece, 23-25 June 2016 SPO2FRAG V1.0: Software for Pushover-based Derivation of Seismic Fragility Curves

L




DEFINITION OF LIMIT-STATE THRESHOLDS
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INCLUDE ADDITIONAL SOURCES OF RESPONSE VARIABILITY
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Incorporate additional variability
due to MDoF effects

Accomodate additional sources of
variability (e.g., epistemic)

Direct assignment or
estimation via MC
simulation




CALCULATION OF FRAGILITY FUNCTIONS
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STEP4

Curves

Calculation of Fragility

Lognormal parametric fragility

functions
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ILLUSTRATIVE APPLICATION
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|:> Four-storey, Bare, Plane, Moment-resisting RC frame, modelled in OPENSEES
|:> Analytical validation of the program results using Incremental Dynamic Analysis.

42 Rijsk, Hazard and

(¢ $Juniversity of  Uncertainty Workshop
==)” Athens Ydra, Greece, 23-25 June 2016

SPO2FRAG V1.0: Software for Pushover-based Derivation of Seismic Fragility Curves




ILLUSTRATIVE APPLICATION
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|:> Analytical validation of the program results using Incremental Dynamic Analysis.
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SPO2FRAG: SUMMARY AND CONCLUSIONS

Software for approximate analytical derivation of seismic fragility functions for buildings
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If interested in participating in the BETA-testing of SPO2FRAG please visit:
wpage.unina.it/iuniervo/

Thank you for your kind attention

SPO2FRAG was developed within the AXA-DiSt (Dipartimento di

Strutture per [’Ingegneria e [’Architettura, Universita degli Studi di

Napoli Federico Il) 2014-2017 research program, funded by AXA-
Matrix Risk Consultants, Milan, Italy.
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