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1. INTRODUCTION

Nicaragua is a country with a high
seismic activity. Earthquakes have
been provoking thousands of deaths
and infrastructure destruction. The
economic losses and socio-cultural
damages complicate the development | _

of the country. a5 lfocts n e i anag

S Tl

In order to contribute to the prevention
and risk mitigation, seismic vulnerability
and risk studies have been carried out,
In recent years, by several scientific
groups applying different
methodologies.

Managua seismicity
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2. OBJECTIVES OF THE DEVELOPMENT OF THE APPLICATION

1. Provide to INETER, Nicaraguan Universities and other

Institutions with a software tool that implements all the
requirements related to earthquake and damage studies.

2. Considering the specific methodology of the seismic
vulnerability index.

3. Reducing time and efforts for the accomplishment of
seismic vulnerabllity studies.
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What means seismic vulnerability study for a town

* |tis to determine the probable response of buildings to the impact of possible seismic

events

To do this-

e ... toidentify the construction parameters of all the buildings.

o ... but, it cannot be done in a detailed way for all buildings, due to time and cost
limitations.

... for all houses we have the data of the municipal cadastre which contain certain
interesting information for our purposes.

e ... grouping the houses in construction types according certain parameters (adobe,
concrete, ..., single floor, two-floors..., type of roof)

« ... the randomly selecting a number of houses for each group, visiting them and their
vulnerability determination.

« ... from the mean value of the vulnerability of the visited houses we get a vulnerability
index for each group of buildings.

« ... thisindex is applied to all houses of the group.

. o at the end we get an estimate of vulnerability fore each house in the cadastre data

ase.

* Finally We can plot a map of the vulnerability to investigate the spatial distribution.
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Types of houses, Leon City, Nicaragua

Adobe, 1 store, before 1972 Concrete, 2 stores, after 1972
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3. DISADVANTAGE OF THE TRADITIONAL WAY OF WORK

In Nicaragua, the assessment of seismic vulnerability was
carried of distinct tasks, as:

* Obtaining database
from municipal cadastre.

* Grouping the houses
according typologies.
Software tool: MS
ACCESS.

* For each typology -
Selecting a percentage
of houses to be visited
for getting data for the
calculation of their
vulnerability index.

Software Tool: None (this
step was done manually)

Ohijetos

i’

Tablas

Consulkas

Formula,..

Informes
Paginas
Macros

(Grupos

I

Crear una tabla en V|sta Dlseno

Crear una tabla utilizando el asistente

Crear una tabla introduciendo datos

YulnSisCak

| TF Thawx("SIGParedE

Or Thaux("sIGParedEx") L]

O Thaux("sIGParedEX") = "TAQ" Or Tbnux( "SlGParedER")

Or Thaux("sIGParedEx") = "PCA" Or Thaux("sIGParedEX") = "SIN"

Or Thawux"SIGParedEX™) = "NOH" And (TbALx("SIGESTEDIF") = "NOR" _

Or ThAux("SIGESTEDIF") = "REG" Or Théwux("SIGESTEDIF") = "BUE"

Or ThAux("SIGESTEDIF") = "MBI" Or ThAux("SIGESTEDIF") = "EXC’ ) Then
Thawx"ulnersism'™) = 1
Thaux.Update

Elself (Thaw("SIGCUBIERT") = "TEA" Or Thaux("SIGCUBIERT") = "PRE") And _
(Thews{"BNOCONEDIF") <= 1972) Then
Thauwx"vulnersism'™) = 1
Thaux.Update
ElzeIf ThAUx"SIGESTEDIF") = "MMA" Or Thawx("SIGESTEDIF") = "MaL" Then
Thausx"vulnerSism") = 1

Thaux. Updake
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02
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|10
U0
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oot

001
00z

002
1002

0oz
0oz
0oz
00z

002

ooz
0oz

002

00z
00z

CODLOTE | NUMEDIFIC NOMEDIFIC
001 01 OF 'COOPERAT. D
003 o1 HAB 'SIN NOMERE |
001 o1 HAB 'SIN NOMERE |
002 o1 'HAB SIN NOMERE |
003 001 HAB |REPUESTOS L
004 o1 HAB SIN NOMERE |
008 001 HAB |SIN NOMERE |
003 001 HAB SIN NOMERE |
011 fan] 'HAB |SIN NOMERE |
012 001 HAB SIN NOMERE |
013 0o HAB SIN NOMBRE |
014 001 HAB SIN NOMERE |
017 001 'HAB |SIN NOMERE |
015 o1 HAB SIN NOMERE |
018 o1 'HAB |SIN NOMERE |
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3. DISADVANTAGE OF THE TRADITIONAL WAY OF WORK

* Calculation of
vulnerability index for
each selected house.

Software Tools:
1) Raven 2002
—2) Ms - Excel

* Calculation of damages
for earthquakes scenarios

Software Tools:/
1) Raven 2002

— 2) Ms - Excel

EBX

" PRINCIPAL
D|@|x| +1=|2| 8] 8] 2|a[QR(S|
METODO PEL INDICE DE VUENERABILIDAD
CODIGODE LAEDIICaCION [~
IS0 DE L& EDIFICACION O
1 2 £ + | 5 | e ] 7 ] 8 | a8 | w ]
RESISTENCIA CONVENCIONAL MATERIAL Y AREA
No DEFISOS [ <] & Pmltan/m? LDRILLD [
: lw] ' CUARTERON
A fm?] e
Helioncn) BLOGUEDE [
Amingpimd [ [ " CEMENTO
L ~ Psfionim?) FEDRA [
h ) [ [ | | CANTERA
RESULTADDS
@ [ CATEGORIA [ caLoULR |

— Excel is used for saving the calculation of each house because raven doesn’t work
with Data Bases, it doesn’'t have memory, it is just like a calculator.
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* Placing all the transformed data in a correct format for to be imported to the GIS,

for its presentation on maps. Software tool: ms - excel

I IWNOR | Miv IV D1 | Niv D1 D2 | Wwip2 | b3 | mWwip3 | b4 | HNiwlDd | % | ¥
9125 23.86 MEDIA, 0.1753 Menor 0.4141 Severo 0.7716 Severo 1.0694 Total $6.2974629352  12.1528110906
7250 16.95 MEDIA 0.15439 Menor 0.3746 Moderadn 0.7042 Severn 0.9788 Total $6.2979985097  12.1530195506
77 50 20.26 MEDIA, 0.1603 Menor 0.3843 Moderado 0.7201 Severo 1.0000 Total $6.2980051479  12.1528317177
91.25 2386 MEDIA 0.1753 Menor 0.4141 Severn 0.7716 Severn 1.0694 Total $6.2980009298  12.1529376428
146.25 38.24 ALTA, 0.2445 Menor 0.5436 Severn 0.9922 Total 1.3660 Total $6.2979007019  12.1529903394
40.00 10.45 BAJA 0.1201 Menor 03142 Moderado 06053 Severo $6.2978215523  12.1529882377
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* Layouts creation for the presentation of the vulnerability and damages results in
several displaying way: houses, blocks and one layout for each damage scenario.

Software tool: ArcGIS ESRI

Leyenda
Pérdidas en délares
® 2617 -7038
> 7039-9138
@ 9139-14318
® 14319 -69258

Leyenda

Indice de Vulnerabilidad

Viviendas & 10-15
@ 15-35
® 6-68

Informacion general
& Escuela
TT+  comentena
E i glezia

The creation of spatial-relationships for presenting the resulting vulnerability
and damages estimations over a map is always needed.
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4. THE NEW APPLICATION “VULNESIS”
- FUNCTIONALITIES AND ITS WAY OF WORK

The analysis the previous working way allows us to decide the developing the new
software for the assessment of the vulnerability and damages due to earthquakes within
the environment of a Geographical Information System (GIS)::

General steps integrated in the new software :

1) The support the automatic and interactive grouping of houses in typologies using the
municipal cadastre data

2) Automatically and randomly selection of a number of houses spatially distributed for
each typology house; houses which will be visited to determine its vulnerability
index.

3) Applying the specific methodologies of seismic vulnerability index.
4) Calculation of damages (Scenario) using the vulnerability index.
5) Presenting the results over maps at any stage of the work..

With this integrated software system the user has not to care about separated
software tools for each part of the studio process, also avoiding translate data for
one software to other..
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

YulneSis - Sistema para el Estudio de la

Logln Into the System: “ulnerabilidad v Dafios debido a Sismos

[USUARIO | [root |
[EEEVE [~ |
[ @lngresar l [ anncelar l

Login Window

Creation of a new project:

Development of a GIS Application for seismic vulnerability
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Ertrar al Provecto Seleccionado Editar Informacion General del Proyecto Seleccionado | Registrar Muswvo Proyecto

E stado

Fecha Creacion

Mombre / Comentario
3

taonsefior Lezcano (Barrio). Levantamiento de campo de las

P |MonsefiorLezcano /

27/05/2006

= Edicion de Proyecto EJE]FE

Z
NOMBRE DEL FROVELH)  [Alcahulinca |

COMEMTARIO :
Alzahulican, barrio popular de Managua.

| TABLA CATASTRAL : [priblcahuiing |

[ + Aceptar l [ X Cancelar l [ aplicar l

Grid with a list of all vulnerability projects, and dialog for the new project creation
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

3 ArcCatalog - ArcInfo - Wdr-vladoWulneSis\MonsefiorL ezcano\PGDBIPGDB.m db\FDSet M=

B Step 1) Creating of the specific for

Location: [ MhelrvladoWuineSis\MonsePorL ezcanchPRDBYPGOB. mdbAFDS et ENENETY B the new project

x| Contents lF'review] Metadata |)

B Catalog

= @ 1dr-vladaivulnesis
=20 Alcahualinca
--23 Imagenes
- MoPicture

[ Location: |\\dr-v|ado'~.\:"u|ne$is
 Phoet Areal Cuadras|
= =

Contents l F'review] Metadata]

T

—@ Alcahualinca
B2 MonsefiorLezcano

@ =3

= Imagenes e g
Tl ] ‘ : SIRE : 5
+ E 13—[}‘14—0?8—Eteregge i i EdifiCiDSJ oo EdifJ Alcahualinea| tonsefiorLezcano |
4] E MoPicture
=[] PaDB \ .
= PGEN aun )
e i) i
Area
Cuadras
Edficios

=] Puntos_Edif
+ - MonsefiorLezcano
+—— @] MonsefiorLezcana
EI! Dakabase Connections

e Iv) And also the app creates a
gISSir;erslt Map flle that h0|d the |ay0Ut

- [F-F
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

STEP 2: The software start the automatic grouping houses in sub typologies
using the municipal cadastre data.

This step iIs made in order to find in the cadastre data for the specific project all
the variations of wall, roof, type of use, constructed before or after 1973, these
variations are know as SubTypologies.

The houses are marked for to indicate the SubTypology that they are part.

22 Vulnerabilidal

d Sismica (VULNESIS)

E5l Yulnerabilidad Sismica (VULNESIS)
v

| =3 SubTipologias del Proyecto

Tipos
[ Tipos =l Maestro de Tipos del Proyecto PaamsVurera...| fReffl < CDCGE©
Tipologias ‘\#
é TOTAL DE SUBTIPOLGIAS : |
——— s G e SubTipolgias del Provecto
{ipos Pared] | Tipos Techa ]| Tipos Uzo ]{ Tipos Estada 1,[ Ao de Contruccion W‘ CodP | Pared EoaTiliieckc s gCDdU Usoy Codt | A7 Cant_Viv +
Tipos Sistema Ver Sub Tipologias | | p FBCO | BLOQUE DE CONCRETO | LZM | LAMINADE ZINC O YIT [WIVIENDA UNIFAMILAR. |72 |Edificaciones Construidas |654
Tipa de Pared del Proyecto BCO|BLOQUE DE CONCRETO |LZM |LAMINA DE ZINC O W1 [WIVIENDA UNIFAMILAR |73 [Edificaciones Construidas |567
Codign | Cantidad] Descripzion ) MIN | MINIFALDA LZM | LAMINA DE ZINC O Wit |WIVIENDA UNIFAMILAR |73 |Edificaciones Construidas |373
» |BCO 1576 ELOQUE DE COMCRETO £ RN | MINIFALD S L | LAMINA DE ZINC O VI |WIVIEMDA UNIFAMILAR |72 |Edificaciones Construidas | 184
MIN | 604 MINIEALDA BCO|BLOQUE DE CONCRETO [FIC |LAMINA W1 |[WIVIENDA UNIFAMILAR |73 |Edificaciones Canstruidas | 176
MAR_[163 | MADERARUSTICA e P S T T T e A e
RIP 100 RIPIOS O MATERIAL PRECARIO T RIP |RIFIOS O MATERIAL LZM | LAMINA DE ZINC O W1 |WIVIENDA UNIFAMILAR |73 |Edificaciones Construidas |51
MAD |88 MADERA ACEPILLADA + MAL | MADERA ACEPILLADA | LZM | LAMINA DE ZINC O Vi1 |WIVIENDA UMIFAMILAR |73 | Edificaciones Construidas | 42
CPR_ |38 LOSETAS DE CONCRETO PREFA MAL | MADERA ACEPILLADA | LZM |LAMINADE ZINC O YT |WIVIEMDA UNIFAMILAR  [72  [Edificaciones Construidas |35
LFC |26 LAMINA DE FIBRO/CEMENTD Ver Tipolagias RIP |RIPIOS O MATERIAL LZM | LAMINA DE ZINC O Wit |WIVIENDA UNIFAMILAR |72 |Edificaciones Construidas |29
cMOo |17 CONCRETO MOMOLITICO MIN [ MINIFALDA FIC [LAMINA W1 |WIVIEMDA UNIFAMILAR |73 [Edificaciones Construidas |27
200 |16 Pared de ADOBE CPR|LOSETAS DE LZM | LAMINA DE ZINC O YT |WIVIEMDA UNIFAMILAR |73 |Edificaciones Construidas |22
Taa s TAQUEZAL BCO|BLOQUE DE CONCRETO [FIC |LAMINA YT |WIVIEMDA UNIFAMILAR |72 [Edificaciones Construidas |17
CMC| COMNCRETO COA| CONCRET ARMADOALOS, [VIT [WIVIENDA UNIFAMILAR |73 |Edificaciones Construidas |16
MET |15 LAMINAS METALICAS ECO|ELOQUE DE CONCRETO | TEA | TEJA DE BARRO WIT [VIVIENDA UNIFAMILAR. |72 |Edificaciones Construidas |16
LAC |13 LADRILLD CUARTERON LFC |LAMINADE LZM | LAMINADE ZINC © V1 |VIVIENDA UNIFAMILAR |73 | Edificaciones Canstruidas | 15
BBA |12 BLOQUE DE BARRO/CERAMICA ADO|Pared de ADOBE LZM | LAMINA DE ZING O Wi [WIVIENDA UNIFAMILAR |72 |Edificaciones Construidas |14
PLY |7 PLWWOOD RIP [RIPIOS O MATERIAL PRE [MATERIAL FRECARID  [WIT [WIVIENDA UNIFAMILAR |73 |Editicaciones Construidas [13
21N B SIN INFORMACION MAR | MADERA RUSTICA TEBA | TEJA DE BARRO Wil |WIVIENDA UNIFAMILAR |72 |Edificaciones Construidas |13
FEC 14 FANEL DE FERRO-CEMENTO BCO|BLOQUE DE CONCRETO |LZM |LAMINA DE ZINC O OFI |OFICINAS DE TODO TIPO |72 | Edificaciones Construidas |11
=L PIEDEA CANTERA TAQ| TAQUEZAL LZM | LAMINA DE ZINC O VIT[VIMENDAUNIFAMILAR |72 | Edificaciones Construidas [11
CPR|LOSETAS DE FIC | LAMINA Wil |WIVIENDA UNIFAMILAR |73 |Edificaciones Construidas |3
ECO|ELOQUE DE CONCRETO |LZM |LAMINA DE ZINC O EDS |EDIFICIOS SINGULARES |73 |Edificaciones Consiruidas |3
Params Yuln, BCO|BLOQUE DE CONCRETC |LZM |LAMINA DE ZINC O OFI [OFICINAS DE TODO TIPQ |73 |Edificacionss Construidas |9
Tipolagias BCO|BLOQUE DE CONCRETO |LZM |LAMINA DE ZINC O EDS|EDIFICIOS SINGULARES |72 |Edificaciones Construidas |8
ciG S| ﬂﬂﬁ Rl OOUF NF CONCRETO | 7TR | COMRINANG ZINCTFLA W1 [WRIFNDA LNIFAMI AR 73 [Fifiracinnes Canatriidas |7 ;E
Info. Proyecto oiEieas
Salir / Cambiar SRl A
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Then SubTypologies are grouped interactively in more general classifications called
Typologies, this classification is commonly knowing for specialists.

SubTypologies are usefully for to know the real type of houses variation and for avoid to
clasify house by house into a major typology, for example it is easily group 135
SubTypologies into 10 Typologies than 2700 houses into the samel10 typologies.

i) Selected the
SubTypologies that will
be assigned to a general

typology

i) ... the command that
assign the select
SubTypologies into the
selected Typology.

I) General typology:.The
major way of houses

grouping.

Bl Yulnerabilidad Sismica (VULMESIS)

-
Eel Creacidn de Tipologias del Proyecto y Asignacion de SubTipologias

Bundesanstalt fir
Geowissenschaften

.Ti|.:|c|s
| Paramz. Mulnera... cﬁ
S| ¢ > cbe
-+ | Sub Tipologias MO Asignadas a alguna Tipologia |SubTip0|0gias -[28 E.-_’iviendas -[8a |
L.E D Fared Techo Uso Afio Cant_Wiv | &
“er Sub Tipologias
138 |RIPIOS O MATERIAL LAMINADE ZINC O WIVIENDA UNIFAMILAR Edificaciones Construidas 2
.q:. 139 |MADERA ACEPILLADA LAMINA DE ZINC O WIVIENDA UNIFAMILAR Edificaciones Construidas 2
i 140 |MADERA RUSTICA LARINA DE ZINC O WIVIEMDA UNIFARMILAR Edificaciones Construidas 1
1411 BLOQUE DE CONCRETO LAMINA DE ZINC O FABRICAS O INDUSTRIAS Edificaciones Construidas il
| Asignar SubTipol... 142 |BLOGUE DE CONMCRETO LAMINA DE ZINC O OFICINAS DE TODO TIFO Edificaciones Construidas 1 T
Ll | »
=
— | 0 @m|x
+
TIPOLOGIAS Tipologias :[1 SubTipologias : [0 hiviendas : [0 ]
“er Tipologias Mombre de la Tipologia Descripcion #SubTipologias | #Yiviendas
» Pared de Concretoy Techo de Peso Fared de Concretay Techo de Peso Ligera
¥ Deshsignar las SubTipologias Seleccionadas de la TIpologia Actual
Sub Tipologias &signadas a la Tipologia Actual Is ubTipologias : [0 Viviendas : o |
[ID [ CodP] Pared [ CodT [ Techa [ Codu[ Usa [ Cods [ #Fio [ Cant
SIG -
Info. Proyecta 4 ] i 4
Salir / Cambiar b
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

When all the subtypologies are assigned to general typologies, or in other words when
all the houses are grouped into general typologies then the software allows to define the
number of houses that will be selected for to be visited to collect its vulnerability
information that the software will calculate.

Etl Yulnerabilidad Sismica (VULNMESIS)

-
T'ii:m il = Creacidn de Tipologias del Proyecto y Asignacion de SubTipologias

Emull ol <% ||| C D €fg

i i . ! = _ :
¥ Sub Tipologias MO Azignadas a alguna Tipalogia | Definir Cantidades a Muestrear. |

g I I | Pared | Techo | (HET)

“er Sub Tipologias

[SubTipologias [0 | Miviendaz: [0
| 40 | Cant_viv |

p
=

Asignar SubTipol...

=
TIPOLOGIAS [Tipologiaz 2 | [GubTipologias : [28 | Wiviendas : |89 |
Wer Tipologias Maombre de la Tipologia Dezcripcion #SubTipologiaz | #Yiviendas
P |Fared de Concretoy Techo de Feso Fared de Cancretoy Techo de Peso Ligero 18 75
Fared ligera techo pesado. Fared ligera techo pesado. 10 14
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

... then the software define the number of houses for each typology that will be randomly and
spatially distributed selected:

E] Definicion de las Cantidades a Muestrear.

BN

[TOTAL DE VIVIENDAS : 63 | [CANTIDA DE VIVIENDAS & MUESTREAR [4 || aplicar | [PORCENTAJE DE VIVIENDAS & MUESTREAR :[10 %]

" TOTAL [Repartir el Total a muestrear de forma proporcional a la cantidad de cada tipologia) o [MDIIDUAL [Definir la cantidad a wiviendas a muestrear por cada tipologia)

TIPOLOGIAS
Cantidadtduestrear | % | Margen Emaor % | #Yiviendas HSubTipologias | Hombre de la Tipologia D escripcion
o 11 (10 7h 18 Fared de Concreto v Techo de Peso Fared de Concreto v Techo de Feso
k1 7|10 14 10] Fared ligera techo pesada. Fared ligeratecho pesado.
. L . . . . *
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

After the selection of the houses the software presents its reports with the format that will
be used for fill in the vulnerability information over the field.

ViviendalD . 2726 Codigo CatastralC 10 - 03 - 1206 - 005 — 004 — 001 Ohservadar:
Fecha (ddinmfaa): Direccion :
1. Qrganizacion del sistema resistente : 2. Calidad del sistem a resistente ;
3. Resistencia convencional : 2 c
i X 4. Pozicion del edificio v la sim entacidn ;. ——
1. Mumerode pisos N | ——
2. Area Total Cubierta At m2
3. Area resistente sentido x Ax m2 5. Diafragm as horizontales:
sentido v Ay — m2
6. Canfiguracidon en planta
1. Reszistente cotante mamposteriatk . ——— — TonJim2
bl =afl i —f — h2=hbiLi—f —
2. Altura media de los pizas h . m
e e T 1 e | ST | () TODASLAS VIVIENDAS (LT
' ' TiH®: — b
& Distancia méximaentre lozmuros L /5 : ! 9. Tipo de cubierda :
DEPARTAM |[CENTRO | DISTRITO|MANZANA| LOTE [EDIFIC] A Foto_ID fiagly | WiviendalD Hom bre Tipologia
Tipologia2
10.Elementos no estructurales : 10. E stado de conservacic T i

ViviendalD @ 2727 Codigo Catastrad0 - 03 - J206 - 003 — 012 — 001 Ohzervadar: _

Direccidn :

Fecha (ddimmifaa)

1. Qrganizacion del sistema resistente : 2. Calidad del sistema res

3. Resistencia convencional :

g 71"ipD|Ug’ié;‘”777777777777




Programmed
GIS
extensions
(VulneSis) in
Visual Basic
program
language whit
ArcObjects
and Sql-
Server like
RDMBS
(Relational
Database
Managed
system)

Geographical
layer of the

current project,

Area, Blocks
and Parcels,

but the app can

work without
these, it can
work with only
the points
taken for the
data field
collection work
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

| B5] viviendas @ Sismos |Manual (persionar el boton) ------- > »| % Actualizar atributos 516 de edificaciones |

‘ Granularidad: |[Fina - (Edificacion) __-_i |Cnntextn de presentacion : |[vulnerabilidad - | | Escenario de dafio: 0.1 - |

C Aplicar Cambio de Presentacion en LayOut ‘

|10 [11

4 |2 l.l.lA.LlJla 1 .JﬁL.lJ—l. iﬁ 11;41_]41_14.].?_;.1_|J_n.u_|..l§4.|_n41_14 | 1 IR W

Ly
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

B viviendas @ Sismos | Autematica - nivel de vulnerabilidad - | = Actualizar atributos 516 de edificaciones

Granvlaridad: ||Fina - (Edificacion) - | |EDHIEHID de prezentacion : ||'I|I'ulnerahilidadj | Ezcenario de daiio: || | %2 aplicar Cambio de Presentarion en Layout

The “Viviendas” Button display a dialog (next image) for the selection and finding of houses, depends of certain parameters of
search. Also the user can mix between several parameters or don’'t use parameters -> (all houses are showing)

-* Filtrar Viviendas

Parameters of houses

searching e TIPOLOGIA A LA QUE PERTENECE LA VIVIENDA |
Tinn dat iz I DATOS AFILTRAR | I SELECIONE |
1) Intervals of houses Ids. | Bkl S—— Toaoa]
Fztado de la Vivienda Tipologia2
v . TipolngiaB
2) Houses selected for the Tipalogia5
vulnerability work field. Novel de Volnerabifdad
3) Edited or not edited houses.
[ Mo Aplicar Este Filtro FEEs ]
4) Houses members of certain +" fceptar Filtras | [~ Aceptar Actualizando el Cache de Yiviendas [ o Mastrar Todas las Viviendas ] [ ﬂ-" Cancelar
typologies.
5) Houses that had certain This option show all the houses without apply any parameter.

vulnerably levels.

After clicking the “Aceptar” (Accepted button) are presented the houses who have true
for the selected parameters.

The example say “Sow me all the houses of the certain typology”
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

- * ¥iviendas

a @ [l o9
CAMTIDAD TOTAL DE EDIFICACIONES EDIFICACIOEMS EMCOMTRADAS [FILTRADAS] [JFilros aplicadoz [ Filtroz MO aplicadoz | Mivel de Zoom
O “iviendas [ Tipode Viviendas [0 Estado de laVivienda [ Tipologia Yiviendas O Mivel de Vulnerabilidad | 1900 LJ
YiviendalD | Wulnerabilidad | Editada Tipo Tipologia Departam | Centra | Distro | Manz | Late | Edific | &
k|7 SIM Falzo EMCUESTADAS Tipologiad 10 03 1206 (003 |0 i
9 SIM Falzo MO_Encuestadas Tipologiad 10 03 1206 (004 |00
11 SIM Falzo MO_Encuestadaz Tipalagiad 10 03 206 (003 |00
14 SIM Falzo EMCUESTADAS Tipologiad 10 03 1206 (005 |00
25 SIM Falzo MO_Encuestadaz Tipologiad 10 K 1206 (004 |1
24 SIM Falzo EMCUESTADAS Tipologiad 10 03 206 (012 |
A SiM Falzo EMCUESTADAS Tipologiad 10 03 1206 (004 |0
a2 SIM Falzo EMCUESTADAS Tipologiad 10 03 1206 (014 |00
a5 SIM Falzo MO_Encuestadas Tipologiad 10 03 206 003 |01
116 SIM Falzo EMCUESTADAS Tipologiad 10 03 206 | 027 |
117 SIM Falzo MO_Encuestadas Tipologiad 10 03 206 |15 |02
166 SIM Falzo EMCUESTADAS Tipologiad 10 03 206 | 021 |00
174 SIM Falzo MO_Encuestadas Tipologiad 10 03 206|027 |01 e

Then, (from the before example) this windows show the 266 houses for the total of 2,700 that are
members of the 4t typology.

At this point we can select the house that will be edited.

For example if the user select the house number 28 and then the option of “Editing the selected house”, the software will
automatically bring a specialized windows for the vulnerability index purpose, that show the information about the selected
house and also de software make a zoom to the house in the map.
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

uns.g.ﬁpr:Lg_zgnnn - ArcMap - Arcinfo

| File Edit Wiew Insert Selection Tools wWindow Help

| E5] viviendas @ Sismos | Automatica - nivel de vulnerabilidad __7_! W fActualizar atributos 516 de edificaciones |

El YiviendalD: 28 [ENCUESTADA] =

Catastral T Wilnerabilidad TDaﬁos T FDtDT Parameto 3 T Parametro & T Parametra 1

| GP5 ID : ||23 |
| Foto : ||S|N |

Direccion :

Comentario :

| Tipologia : |[Tipologia4 |
[Nivel Vulnerabilidad - || |

i Q/Acepteu ||_ Actualizando el Cache de Yiviendas I x Cancelar ] | aplicar |

Alphanumerical
information of the
house 28, stored in
the RDBMS
(Relational
Database Managed
System).

Graphical
information of
the house 28,
stored in the
GIS and the
attribute table
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

Bl ViviendalD: 28 [ENCUESTADA]

M Wulherabilidad TDaﬁDs T Fato T Parametio 3 T Parametio & T Parametro 72

| Codige Catastral - | 10 - 03 - U206 - 012 - 011 - 001 |

| Pared - ||E|LO0UE DE CONCRETO | EEl ¥iviendalD: 28 [ENCUESTADA]

: TB;:: :Hx&:ﬁisfhiilaiff:l?gz:ﬁ: : D afiog T Fato T Farametio 3 T Parametro & T Parametro A2

[ Afio Construccion - |[Edificaciones Construidas Despues de 1972 | | Parametro 1 : Organizacion Sistema Resistente ||A |

| Estado : |[Estado BUENO | | Parametro 2 : Calidad Sistema Resistente : ||A | Indice de Yulnerabiidad
| Parametro 3 : Resistencia Convencional : ||C | 375

R E ol || | [Parametro 4 : Posicion Edificion Cimentacion : [[& ]

: TET:D[:T-E;::::; H : | Parametro 5 : Diafragmas Horizontales : ||A | IndiceNd;::lli:::Ianhilidad
| Parametro 6 : Configuracion Planta : ||A | 9 80392156862745
| Parametro 7 : Configuaracion Elevacion : ||A |
[Parametro 8 : Distancia Maxima entre Muros A ] Vulnhtlail:ilil.ij:ad

‘\, Lieptar [~ Actualizando el Cache de Yiviendas Aplicar | PR T E EibiiTa ||A | BAJA
[ Parametro 10 : Elementos No Estiucturales - [[A ]
Cadastral information for the house | Parametro 11 : Estado de Conservacion : [[A ]
 bcepta [ Actualizando el Cache de Viviendas aplicar

Vulnerability base information collected from the field work and
the automatically calculation of the index for the software
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

Ecl ViviendalD: 2B [ENCUESTADA]

Wivienda T Catastral T Wulnerabilidad M FDtDT Parametro 3 T Parametio & T Parametlo?’lL
SizmalD b agnitud Mivel Dafio Walor D afio
b |1E 0.1 tenar 01183
17 0z toderado 03591
18 03 Severo 0E
19 0.39 Total 0.8168
£l ViviendalD: 28 [ENCUESTADA] Mi=13
|_' Actuslizandaalbachin do Fiddnd-s [ X Cancelar H Splicar Vivienda T Catastral T Wulherabilidad TDaﬁos Parametro 3 T Pararmetro B T Parametro ALY
Damage values for the distinct defined scenarios. PRIty
=H
Real
&
Carnbiar

i'\\Dr-\-flado'\\-"ulnesis'\MonseﬁorLezcano'\Imagenes'\S'I 16.jpg

l_ Actualizando el Cache de Viviendas [ X Cancelar ] [ Aplicar

Picture of the house, took in the field work.
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MonsenorLezcano - ArcMap - Arclnfo

| File Edit Yiew Insert Selection Tools Window Help

i E2] viviendas @ Sismos
= ViviendalD: 28 [ENCUESTADA] =13

Catastral T “ulherabilidad TDaﬁos Foto | Parameto 3 T Parameto & T Parametlo?‘L

| GPS 1D - ||23 |
| Foto - |[3116 jpg |

Direccion :

Automatica - nivel de vulnerabilidad ;_j &= Actuslizar atributos SIG de edificaciones |

Mons. Lezcano. Casa # B-V-2

Comentario :

| Tipologia : “Tipulugia4 |
[Nivel Vulnerabilidad - |[BAJA |

I_ Actualizando el Cache de Viviendas [ X Cancclar

H@L!E| =] B9 =l EE

&

]

House 28 After save
the collected field
information. We can
see the
automatically
synchronization
between the
Graphical
information (Behind
de GIS) and
Alphanumerical
information (Behind
the RDBM).
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

B viviendas @ Sismnas |Hutumati-:a - nivel de vulnerabilidad j Wi Actualizar atributos 515 de edificaciones

Granularidad: ||Fina - (Edificacion) ~| [Contexto de presentacion : | vulnerabilidad | |Escenario de dafio: |01 - |

Q Aplicar Cambio de Presentacion en Layouk

The software also allow us to create several earthquake scenarios, through the “Sismos” bottom, calculating the damages
that produce the earthquake in function of each house’s vulnerability index value.

EI Edicion de Sismo

| MAGMITUD en a/g | |n.39

COMEMNTARIO :

Like the 1972 Managua Earthquake.

——
& bceptar X Cancelar

Aplicar

& n

X | o <p<S|P

Sizmosz
M agnitud | Comentario
B0
0z
03
033 Like the 1972 Managua E arthquake.

The example say “Sow me all the houses of the certain typology”



and earthquake damage studies in Nicaragua mpzammmm und Rohstoffe

% @ m Development of a GIS Application for seismic vulnerability — BEGIR Sudenserie,

4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

%= Monsefiorl.ezcano - ArcMap - Arcinfo

| File Edit Wiew Insert Selection Tools ‘Window Help

J =] viviendas @ Sisrmos Ihulomalica - nivel de vulnerabilidad _vJ T2 Actualizar atributos SIG de edificaciones

| o3 B = -
| Granularidad: |[Fina - (Edificacion) - | |Conlexlo de presentacién - ||vulnerabilidad ~| |Escenario de dafio: ||o.1 | 3 aplicar Cambio de Presentacion en LayQut
|
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% @ m Development of a GIS Application for seismic vulnerability — BEGIR Sudenserie,

4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

® MonsenorLezcano - ArcMap - Arcinfo

| Eile Edit Wiew Insert Selection Tools WWindow Help

| B3] viviendas @ Sismnos ]Automatica - nivel de vulnerabilidad ~| ¥ Actualizar atributos SIG de edificaciones

1
| | Granularidad: IFina - (Edificacion) - | |Euntextu de presentacion : |]|:laﬁos | |Escenario de dafio: !l:l.l = &3 aplicar Cambio de Presentacion en LayOut
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

®_Monsefiorlezcano - ArcMap - Arcinfo

Elle Edit Yiew Insert Selection Tools ‘Window Help

2| viviendas @ Sismos  |Automatica - nivel de vulnerabilidad | % Actuslizar atributos SIG de edificacionss

Granularidad: lrina - (Edificacion) ~ | |Ennlexln de presentacion - Hnafios _=| |Escenario de dafio: |l0.2 -] £ Aplicar Cambio de Presentacion en LayOut
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

J E5] viviendas ﬁ Sismos  [Manual (persionar el boton) -—--—-- * +| % Actualizar atributos SIG de edificaciones

J Granularidad: |[Media - (Manzana) - | |Cantextn de presentacion : | vulnerabilidad ~| |Escenario de dafio: |[0.1 - | ¥ Aplicar Cambio de Presentacion en LayOut
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

2] viviendas @ Sismos |Manual (persionar el boton) - * »| % actualizar atributos SIG de edificaciones

Granularidad: |[media - (Manzana) - | |Eontext0 de presentacion : “Daﬁos _»| |Escenario de dafio: ||0.39 | ¥ aplicar Cambio de Presentacion en LayOut
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4. THE APPLICATION FUNCTIONALITIES AND ITS WAY OF WORK

CONCLUSIONS:

The new developed software reduce the amount of steps and time
required for the calculation and presentation of the results on maps.

With all project data inside one program environment, the problem of
make mistakes due to the translation of data between several
software tools is avoided.

The program work like a Database of vulnerability due to earthquake
studies.
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« THE END
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