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Mitigacion de Desastres por Terremoto y
Tsunami en el Peru
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Dr. Carlos ZAVALA
CISMID/FIC/UNI

)

Asociacion de Investigacion en Cienciay Tecnologia para
el Desarrollo Sostenible: SATREPS

1) Ambiente y Energia,
2) Prevencidn de Desastres Naturales,
3) Control de Enfermedades Infecciosas
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Needs in Peru

*Sustainable Development
*Reduction of Losses from
EQ

*Regional Characteristics
«Implementation Technology

CISMID/UNI

s | Kl

IGP, DHN, INDECI,
SENCICO, Ricardo
Palma U, CONIDA,
PCM

PENVIAN Research Team

International Joint-research Project

X

*Survey of past events
*Seismic & MT
observation
Structural tests and
Surveys

r

*Assessment, Planning

Enhancement of Earthquake and Tsunami
Disaster Mitigation Technology in Peru

~~

G5: Chiba Univ.

Project Management, Disaster Mitigation Plan

Japanese .
Research Team

G1: Chiba Univ. ||G2:Tohoku Univ. G3: BRI G4: Tokyo Tech
Seismic M, Geotech Tsunami Building Damage
ASsessment

Development and Implementation of EQ & T Disaster Mitigation Technology in Peru

< L

Knowledge Transfer to Other Pacific-Rim Countries

Necesidades en Peru

*Desarrollo Sostenible
*Reduccion de Pérdidas por
Sismo y Tsunami
Caracteristicas Regionales
*Implementacion Tecnoldgica

G5: Chiba Univ. (PI)
(Project Management, Disaster

Mitigation Plan)

International Joint-research Project

| I | |
Gl C_hiba G2:Tohoku G3: BRI G4: Tokyo
_Unl_v. Univ. (Building) Tech
(Seismic M, (Tsunami) (Damage
Geotech) Assessment)

il

Grupo de Investigacion Japonés

Mejoramiento Tecnologias de Mitigacion de Desastres de Sismo y Tsunami en el Peru

Grupo de Investigacién Peruano

G5: INDECI (1) CENEPRED

(Admin. de Proyecto, Plan de Mitigacion de Desastres )

@
G1: IGP-CISMID

G1-A Sismologia: IGP
G1-B Geotécnica: CISMID

G2: IGP-DHN-UNMSM

CISMID

G2-A Tsunami Data A/P: DHN
CISMID-UNMSM
G2-B Tsunami Warning: IGP

G3: CISMID
MVCS-MCUL
U.P.Tacha
(Edificios)

G4: CISMID
CONIDA
(Evaluacion de darfios)

J L

Desarrollo e Implementacion de Mitigacion de Desastres en Peru

L

Transferencia del Conocimiento a Paises en el Cinturén Asia-Pacifico




Topicos de Investigacion y Grupos de Trabajo
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National System on Disaster Management - SINAGERD

Components of National and Process for the
the disaster International Policies for implementation of
management the development disaster
management
Prospective -Education -Estimation of the
Management -Health risk
Corrective -Science & Technology
Management -P!qnnlng for d(_—:-velopment -Preve_ntlon and _
_ -Citizens security reduction of the risk
Reactive -Environmental
Management -Public investment -Preparation
-Control & monitoring Response and

rehabilitation

-Reconstruction

Source: CENEPRED

.

Technical Tolls for planning and management
the risk (source: CENEPRED)

RISK REDUCTION PLAN BY
SECTOR

FOR EXAMPLE: HOUSING AND
CONSTRUCTION

RISK REDUCTION PLAN BY
SECTOR
FOR EXAMPLE: EDUCATION

NATIONAL PLAN OF RISK
REDUCTION

RISK REDUCTION PLAN FOR
DRAIN SYSTEMS AND WATER
SUPPLY

RISK REDUCTION PLAN OF
TRANSPORTATION SYSTEM
AND

HIGWAYS AND BRIDGES

.




Technical Tolls for planning and management
the risk (source: CENEPRED)

RISK REDUCTION PLAN BY SECTOR
FOR EXAMPLE: LOCAL GOVERNMENT
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Advances of SATREP Project

4.




Generacion de Escenario
para Terremoto en Lima

http://ares.tu.chiba-u.jp/peru/E/index.html

Medicidon de Vibraciones ambientales en Lima y la
instalacion de red sismometros [SATREPS project]

(@) Small Arrays
Large Arrays Dispersion curve and estimated Vs profile

@ New Seismometers, 0 . ; ;
1500 —s 20| PP |
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Calderon D., Nakai S., Pulido N., Aguilar Z.,Lazares F.
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Pulido N., Tavera H., Calderon D.




Generacion de Herramienta para
la evaluacion del Riesgo
CCRE (Calculo del Costo de
Reparacion en Edificaciones)

Integracion de Base de datos en
plataforma SIG

T,

Ty

RS E. ..o S

Condiciones de Suelo |:|I:||:| Informacion de Edificios |:II:||:| Informacion de Tuberias

Estrada M., Zavala C., Morales J.




Aplicacion de la Herramienta en la ciudad
de Tacna Edificios
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Estrada M., Zavala C., Morales J. S

Damage Evaluation Tacna City - Peru
CCRE - CISMID
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Investigaciones Sismicas y
Wgson oc eseores | 20 Estrada M., Zavala C., Morales J.




Modelamiento de la Afectacion de
Tsunami de origen lejano para la

costa Peruana

Simulacion de arribo a las costas Peruanas del
Tsunami de Tohoku 11/3/2011

2011 Japan Earthquake

30 min

Adriano B., Estrada M., Jiménez C.

025 020 0I5 0I0 s 0

20




Modelamiento de la Afectacion de
Tsunami de origen cercano en 3D
Para la Ciudad de Lima

Mapa de Inundacion — Costa de Lima




Actualizacion de Mapa de
Microzonificacion y Riesgo
Sismico de |la Ciudad de Lima
2012

http://www.vivienda.gob.pe/pgt/proyectol.nhtmli
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INVESTIGACION: RED DE MONITOREO SISMICO EN LINEA DE
EDIFICIOS EN PLATAFORMA INTERNET CISMID-FIC-UNI
(ITK Sensors)

= ITK-PO1 b ITK‘POZL,

Gibu P., Estacio, Proafio R., L. Zavala C., Moya L., Fajardo C. ~Sensor Working

Investigacion: Ensayos en Muros de Ductilidad
Limitada (Zavala, Gibu, Lavado, Taira)

CISMID/FIC/UNIJICA SATREPS Project
Low ductility concrete wall - Wall 02
181022012

o ' 1 15 2
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Investigacion: Generacion de Base de Datos para
diagnostico por capacidad en edificios existentes
(Pique, Zavala, Gibu)

Ll i g1ttty
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Tie column

Fisuracion
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in tension Compression

strut

Shear (KN)

A
pay e )

Drift Ratio (%)

Investigacion: Desarrollo de Procedimiento y Guia

parala evaluacion de edificios existentes
(Pique, Zavala, Gibu, Proafo, Cardenas, Moya, Fajardo)

Seismic vulnerability assessment
~of Peruvian buildings using

© 9| Japanese method (Is index)

o
P
1

ELEVATION: Axis "B"

EXAMPLE: Framed Structure of RC - Usage: Education (Engineering Faculty FIC-UNI)




1. Elaboracidon de Inventarios Urbanos mediante el
AnaI|S|s de Imagenes Satelltales

High-resolution Satellite Image Building DenS|ty CIaSS|f|cat|on
in Urban Area Land Surface Classification

2. Monitoreo del Movimiento de la Corteza
Terrestre mediante el uso de Sistemas GPS de
glta precision.

20" api_"ff}ﬁm'

NUVEL-1AT7 mmAr

B | |

100 200 300 400 500 1000 1500 3000 5000 6500

meters

0




3. Modelamiento 3D de la Zona de Costa de Lima
a través de Informacion LIDAR para el Analsis de
Efectos de Tsunami y Refugios Verticales

.., Ptos.LIDAR

GPS+IMU

Primer retormo

£ 4 Segundo retormo

" S 4 Tercer retomo

)\ 5 I:"-J:ﬂ Cuarto retomo
{ ;4 Quintoretorno

i Multiple retorno
Intensidad de Retorno

4. Aplicacion de la Espectrometria Digital para la
Elaboracion de Inventarios Viales.




Cronograma del Proyecto

Research Items

Period FY (2010-2014)

1-2 Site response & Microzonation
1-3 Slope failure assessment

2010 2011 2012 2013 2014
Project M t
[Chiba U and CISMID/UNI] WSV wsv_Jccv | wsv [Jccv] wsv JCCV | wsv socv
G1: Seismic motion & Geotechnical
[Chiba U and CISMID, IGP] Source modgling  Simulatipn of SM
1-1 Source modeling and seismic motion EQ and MT observation, Geolqgical survey _ Microzomation

Field survey,

measurement‘

Seismic Respf

<

onse Analysis

Hazard map "

>

—>

<

>
L

G2: Tsunami

[ Tohoku U and DHN, CISMID]
2-1 Tsunami propagation and impacts
2-2 Tsunami hazard mapping
2-3 Tsunami DM technology

Tsunami simulg

tion Inundati

> <

on and impact

Data collection
—> (¢

> <

Damage assespment method

[r'sunami damage gnalysis

Historical tsun

<

<

ami data

Tsunami D

M technology

v

<

L

<

G3: Buildings
[BRI and CISMID]
3-1 Seismic tests database

Literature Su

rvey, Tests

Database devg

<

lopment

<
<

—»

<

>
>

[Chiba U and INDECI, CISMID]

terature Survey

3-2 Diagnosis and Retrofit _Develop diagnogis method Retrofit technology, Vdlidation tests | Guideline
3-3 Retrofit of historical buildings Survey, Risk agsessment | __Retrofit Technology < Guideline R
G4; Damage Assessment Data collection | Geospatial data base devel
Database development
[Tokyo Tech and CISMID, CONIDA] | < . < : pment
4-1 Geo-spatial database Data collection Methodology _Damaae detection
4-2 Damage detection using RS > ¢ > - - —
Assessment, risk ma
4-3 Damage assessment for Scenario EQ Damfge assgssment method L < P >
G5; Disaster Mitigation Plan L Planhing  Dissemirjation, Education

\4

—>
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Agenda SATREPS Peru

Aug. 10, 16 Mision JICA-JST de Evaluacion de Resultados del Proyecto
Aug. 17-19 Visita de Campo
Aug. 20, 21 Simposio Peru — Chile en Tacna

August 2012

S M T W Th F Sa
11 2|3 4
5 6 7 8 9[1011]

12 .13/14 15116 17 18|

[19/20!/21| 22 23 24 25
26 2712829 30 31

Marc

h 2013

S M T W Th F Sa

3 4 56
10 11 12 13

E7IFES

9
16

17 18 19 20 21 22 23
241252627 28 29 30
31

2013 March 14 & 15 Peru Project Annual Workshop in Lima
(2013 March 1 & 2 Tokyo Tech CUEE in Tokyo)
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