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1] PecRPBEE Equation mh  A(an) = [[] G ()Gl 4G edplim) Y i)

de Facultades de Ingenieria

P(DS > ds|IM) = jP(DS > ds|EDP)f(EDP|IM) « Continuous Formulation
2| Fragility Formulation .
P(DS > ds|im;) = » |[P(DS > ds|edp;) * p(edp;|im;)] €@ Discrete Formulation
=1
3| Loss Estimation by Story
Expected losses due to:
E[Ly|IM] = E[Ly|NC,ND,IM]*P(ND)* P(NC|IM) + Non-collapse and Non-demolition
E[L;|NC,D,IM] =P(D) =P(NC|IM)+ Non-collapse and Demolition

E[L|C] x P(C|IM) Collapse
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Design Results  Nonlinear Parameters  Nonlinear Analysis Pushover Results  IDA Results  CS55 Results  CS55 Graphs

Columns sections Beams sections Seismic load code and perfformance factors ASCE 7-16 -

R= Cd= Q= Importance factor =

INPUT

Exterior Interior Width {m

Width (m) =
Depth (m) =

}:
Width (m) = )=
Depth (m) =

Depth (m) = | 0.4

Frame geometry

Frame type O Spatial ® Perimetral

ASCE 716 Seismic load parameters

NSR-10 Seismic load parameters

Sos(g) = Sor(g) =
Ti(sec)=[4.0 |

ha= o5 ] -

NSR-98 Seismic load parameters

CCCSR-84 Seismic load parameter

PARAMETERS
FOR ELASTIC

DESIGN

Wector of story heigths (m) = h1,h2.h3....|3.5,3,3,3,3,3 |

Wector of spans (m) = s1,52,53,. |ﬁ,ﬁ,ﬁ,ﬁ |

|Sei5mic load coefficient, C5= VbW
Moment of |

inertia for % =

elastic Spectra txt file |Examp.'e
analysis

Frame-wall system input data
.
Beams |g Mumbers of frames = EI

Walls lg Wall1  Wall2

tw (m) = |0 |l0.00 |

Minimum column-to-beam w (m) = |3-ﬂﬂ | |3.ﬂﬂ |

moment strength ratio= AF (m?) = |_[] 1o ]
— Creates a linear model in

| e OpenSees and designs it
with 1 click!

Reinforced Concrete Frame Inelastic Analysis Plattorm, developed by Ceballos & Arteta, 2023

Aa= Av=
5= [15 |

Frame tributary gravity loading

Memb
Dead load (kMN/m?) = ember

Live load (kMN/m?) =

Tributary length for gravity (m) = Columns

Design code ACI 318-19

Tributary length for seismic (m) =

) Yes ® Mo

Frame seismic detailing IMF  ~

PDelta leaning column :

Inertia ratio |2/l = Wall seismic detailing

Materials

f,long. (MPa) =

f,transv. (MPa) =

f'. beams (MPa) = Design

f'. columns (MPa) =
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Nonlinear Apalysis

Pushover Results

IDA Results

CSS Results

CS55 Graphs
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Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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Frame Data  Design Results  Nonlinear Parameters  Nonlinear Analysis v ‘ CS55 Graphs

Columns and beams plastic hinge length |, Walls plastic hinge length |, I Rayleigh damping model
- . :".I"-\. L T1 ard -'F"

0. 21,+0.044(0M/V) (Priestley)
@ 0.5H 0.21,+0.044 s

Damping
Material reqularization = Shear model wall | Steel model Element model wall l mOdel for NL

Concrete ® Linear I ® Hysteretic ® ForceBeamColumn @ Initia RHA
Steel O Nonlinear (O SteelMPF O MVLEM

Number of fibers FBC

Shear model frame

Number of elements

macro-fibers MVLEM =
NL Shear model for

'—'“'” "’” walls and columns NL PARAMETERS
e GUI

model

® Nonlinear manua Creates a nonlinear model
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Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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e m e e e e e

L oad pattern Target story drift ratio = |0,02 |I

. : _ Ground motions directory (CSS_BAQ_Soil T1s
® Triangular (O Uniform Number of steps = 110 |I

T}.'Pe of a”ﬁll'}.'sjs II Dutput C55 file {_gg_l'”‘

|
: Risk-based
_ . Output Pushover file = | Pushfile 01 h 3 1
O Fast @ Forced B II Intensity measure (IM) Sa(T1) | anaIYSIS Optlons
|
|
|

|
|
I
|
I Type of chart
|
|
|

Drift to plot I
] RDR ® PHP plastic rotation || Save history results ]
) Acceptance Criteria ASGE-17-41 I|

Alpha curves = |0.75,1.5,3 - - |- e ===

- - - - S S S - S S S S S S e S e e e Run CS55

Run Pushover

Damping Model:w;, w3

- — IDA options
Hunting increment step (g) |0.10

~ NL ANALYSIS
GUI

First intensity (g) 0.05

Seismic records list file nmsfileX1

Output IDA file IDAfile_01

|
|
|
|
|
| Maximum number of runs |20
I
|
|
|
|

Intensity measure (M) Sa(Tl) -

|
|
I
|
|
e

Run IDA

20
W (radisec)
Periods after gravity loads

T;= 1.568sec T,= 044 sec T:= 0.25 sec

Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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CSS Results

CSS Graphs

Frame Data  Design Results  Nonlinear Parameters  Nonlinear Analysis = Pushover Results  IDA Results
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Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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Frame Data  Design Results  Nonlinear Parameters  Nonlinear Analysis = Pushover Results  IDA Results  CSS Results
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Reinforced Concrete Frame Inelastic Analysis Platform, developed by Ceballos & Arteta, 2023
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V-FAST includes:

Taxonomy fragility estimations of buildings of Estimation of expected losses
the same height and construction typology. by story and by building.

1 1

Fragility of Taxonomies Loss Components Loss of Buildings Loss of Taxonomies

)

Fragility estimation of up to two Loads and plots fragility of Currently working in this
buildings at a time for comparison components and estimates section...
and/or combination. expected repair cost.

V-FAST
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B Main Fragility

Fragility of Buildings

Fragility of Taxonomies

Loss Components

Loss of Buildings

TEST
tmin =

SDR lim =

M=
EDP =
EDP cens =

Hazards =

FRAGILITY
Thresholds SEC =

Theta -DS =
Sigma - D5 =

EDF Collapse =
DS Tags =

%% curves fitting =
Bin type =

Indude Cens =
Collapse Method =
Bin_minData =

Initial_numBin =

Graph SEC 1

Hazard Levels Folder:

Building Folder:

LOAD BUILDING GUIDE
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—.

IM AND EDP DEFINITION

Sa =

Max =
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(Abuchar & Arteta, 2023)
LOAD FOLDERS

Hazard Levels Folder: CS5_BOG_Soil_T1s

Building Folder: CS5_283

TEST
wn- 15 Jregesion

IM AND EDP DEFINITION

M= 53 e
EDF = |SDR ¥ | |Max e
EDP cens = -

FRAGILITY PARAMETERS

Thresholds SEC =
EDF Collapse =
% curves fitting = [1,1,1,1
Bin type = | Logspace h
Indude Cens = | Yes -
Collapse Methed = | fit =~

Bin_minData =

=
o

Initial_numBin =

Graph SEC 2 Graph Fragility 2 v
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c

Panagiotakos and Fardis (2001)
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File generation with taxonomy
parameters (e.g., CR/PRM/DMOQO/3)

7 Main Fragility

- m] X
Fragility of Taxonomies
INPUTS N :
TEST I\"PEOUP]NG OF BUTLDINGS DATABASE GENERATION
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Expected losses of building by events Based on Ramirez & Miranda (2009)

WACOFi oo V-FAST: LOSS OF BUILDINGS mmumvensmn

—_— — S, S - -
[ Main Fragility — O X
Fragility of Buildings Fragility of Taxonomies Loss Compaonents Loss of Buildings
BUILDING 1 BUILDING 1: F_NSR98-10_Baja_5P_5L4 BUILDING 2: F_NSR98-10_Baja_2P_5L4 BUILDING 2
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- RC-FIAP and V-FAST are open tools for the practice,
research and academia.

-Enables high-resolution modeling of a large number of
structural models with ease.

- Enables understanding the consequence of detailing
decisions in the seismic risk of RC structural typologies.
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