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Preface

Super earthquake disasters such as Sumatra off-coast earthquake and tsunami, the Great East
Japan earthquake, frequently occurred all over the world. Building Research Institute (BRI) and
National Graduate Institute for Policy Studies (GRIPS) are carrying out joint projects in order to
internationally disseminate research outcomes and technologies. Both institutes held a memorial
international symposium entitled “Protecting Lives from Earthquake and Tsunami Disasters” on
June 27, 2012 at Sokairo Hall of GRIPS collaborated with UNESCO International Platform for
Reducing Earthquake Disasters (IPRED) that has same purpose.

Dr. Oike, seismologist and former President of Kyoto University and Dr. Rouhban, Director of
Unit for Natural Disasters of UNESCO delivered keynote lectures in the morning. A panel
discussion on global cooperation for protecting lives was held with representatives of IPRED etc.,
following lectures on latest lessons and future prospects in the afternoon. It is remarkable that
training at International Institute of Seismology and Earthquake Engineering (IISEE) of BRI
initiated as a joint program with UNESCO at the beginning, fifty years ago. This memorial
international symposium also commemorates the UNESCO IPRED that was established in 2007
and supported by the Ministry of Land, Infrastructure, Transport and Tourism (MLIT). IISEE is
playing a role of COE of IPRED that has 10 member countries including Japan.

One day before this symposium June 26, IPRED held its 5t Annual Meeting to discuss
international back-up system against large earthquakes and tsunamis and others. The member
countries also visited affected areas of the Great East Japan Earthquake to observe damages,

recovery and reconstruction after the symposium during June 28-29.

It is our great pleasure if this memorial international symposium can be of any help as an
opportunity to proceed researches in seismology and earthquake engineering for protecting lives
from earthquake and tsunami, to promote information exchange for establishing disaster
management policies in each country that suit respective real conditions, and to seek better

solutions.

This report summarizes contents and outcomes of the memorial international symposium on June

27, 2012 as a reference for earthquake and tsunami disaster mitigation.

Shoichi Ando, Director of IISEE/BRI
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II. International Memorial Symposium

“Protecting Lives from Earthquake and Tsunami Disasters”






1. Outline - International Memorial Symposium
(1) Outline

Objective : Since devastated super disasters frequently occurred such as the 2004 Indian
Ocean Tsunami and the Great East Japan Earthquake, in order to promote activity of the
International Platform for Reducing Earthquake Disasters (IPRED) by UNESCO,
International Institute of Seismology and Earthquake Engineering (IISEE) of BRI and
GRIPS co-host an international symposium. Top class experts from all over the world provide
message for future to protect lives through global cooperation. (It will be also held as a
memorial event of IISEE initiated by UNESCO.)

Title International Memorial Symposium
“Protecting Lives from Earthquake and Tsunami Disasters”
Date and Time Wed, June 27, 2012, 10:00-17:00
Venue Sokairo Hall of National Graduate Institute for Policy Studies
(GRIPS)
Fee Admission Free (Pre-registration required)
language Japanese - English (Simultaneous translation service)
attendance About 150 people
Organizer UNESCO , Building Research Institute (BRI), GRIPS
Supporter Ministry of Land, Infrastructure, Transport and Tourism
(MLIT), Ministry of Foreign Affairs (MOFA), JICA, The
Yomiuri Shimbun




International Memorial Symposium

“Protecting Lives from Earthquake

and Tsunami Disasters”

Date and Time : Wed, JUN @ 27, 201 2, 10:00-17:00

Venue : Sokairo Hall of National Graduate Institute for Policy Studies (GRIPS)
[7-22-1 Roppongi, Minato-ku, Tokyo]

Simultaneous translation service (Japanese/English)

Organized by :
UNESCO, Building Research Institute (BRI), GRIPS
Supported by :
Ministry of Land, Infrastructure, Transport and Tourism (MLIT),
Japanese National Commission for UNESCO,
Ministry of Foreign Affairs (MOFA), JICA, The Yomiuri Shimbun

-
Qrganizers :
UNESCO
International Institute of Seismology and
Earthquake Engineering (IISEE) of BRI
L GRIPS

GRIPS )

’
IPRED member country :

Japan

Romania

Peru

Turkey

Chile

Kazakhstan

Egypt

El Salvador

Indonesia

Mexico

e
e

\

-- How to register
Please send your "Name", "Contact information", and "Affiliation" by

E-mail or Fax.
MFrom exit no. 7 at Roppengi station on the Toel Oedo Line: 5 minutes walk

* Without registration, you may not be able to d . . WFrom exit no. 4A at Roppongi station on the Tokyo Metro Hibiya Line:
participate in the symposium when seats are full. 10 minutes walk
A m lss Io n F ree WFrom exit no, 5 at Nogizaka station on the Tokyo Metro Chivoda Line:
iz i i i Pre-registration required Eilounas wall
Rengt ra t'o nf I nq u“’y ( g q ) http:/ fvww.grips.acjp/en/about/access himl

................
24
an

akyo Metro Chiyoda Line | e
sesssss Toel OedaLine pe=®

Attn: to Mr. Huang, Okazaki-lab, GRIPS E-mail: phd09009@grips.ac.jp Fax: +81-3-6439-6010
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International Memorial Symposium

“Protecting Lives from Earthquake and Tsunami Disasters”

Program wedl‘ 'Iu ne 27! 201 2 Keynote Lecture 1 Keynote Lecture 2
10:00 >>> Opening Ceremony
+
-- Opening and Welcome Remarks =y =0
Yuzo Sakamoto, Chief Executive, BRI b A ¥ =
Keiichi Tsunekawa, Vice President, GRIPS ' v
--Guest Speech _ . ) (
Toshiyuki Inoue, Deputy Director-General, Housing Bureau, MLIT

Kazuo Oike Badaoui Rouhban

10:20 >>> Keynote Lecture 1 “Future of Seismology”
Kazuo Oike, Director, International Institute for Advanced Studies/ Former President of Kyoto University

11:10 >>> Keynote Lecture 2 “UNESCO’s roles and strategies for reducing earthquake and
tsunami disasters”
Badaoui Rouhban, Director, Unit for Natural Disasters, Natural Sciences Sector, UNESCO

m========================[ 12:00 - 13:15 Lunch]=========================

13:15 >>> Lectures “Protecting Lives: Lessons learned and Future prospects” [ 25 min. each]
--"Views for the post-2015: achievements and challenges in the field of disaster risk reduction"
Salvano Bricefio, Chair, Science Committee, Integrated Research on Disaster Risk/ Former Director of UN
International Strategy for Disaster Reduction
--"Long-Period Ground Motion as a New Urban Threat"
Kazuki Koketsu, Professor, Earthquake Research Institute, University of Tokyo
-- "Dissemination strategy of the standard on earthquake engineering design to support a better earthquake
disaster mitigation in Indonesia"
Anita Firmanti, Director of Research Institute for Human Settlement (RIHS), Indonesia
--"Structural Design Requirement on the Tsunami Evacuation Buildings"
Hiroshi Fukuyama, Director, Department of Structural Engineering, BRI
--"The importance of collaboration for complementary research in the field of earthquake engineering-An
example SAFECAST project in Europe”
Faruk Karadogan, Professor & Former Rector, Istanbul Technical University (ITU), Turkey

e e e e e e e e e e e o o [ 15:20 - 15:40 B[’eak ] — — — — e —

15:40 >>> Panel Discussion “International Cooperation on Earthquake Disaster Management to
Protect Lives” [ 75 min. ]

--Moderator:
[UNESCO] Badaoui Rouhban, Director, Unit for Natural Disasters, Natural Sciences Sector, UNESCO

--Panelists:
[Chile] Raul Alvarez, Professor, Universidad Catolica de Chile
[Egypt] Salah Mahmoud, Head, Department of Geodynamics, National Research Institute of Astronomy and
Geophysics (NRIAG)
[Peru] Carlos Zavala, Director, Japan-Peru Center for Earthquake Engineering and Disaster Mitigation (CISMID)
[Romania] Radu Vacareanu, Vice-Rector, Technical University of Civil Engineering of Bucharest (UTCB)
[Japan] Kenji Okazaki, Professor of GRIPS

16:55 >>> Closing Remarks

--Closing Remarks
Isao Nishiyama, Deputy Chief Executive, BRI

Simultaneous translation service (Japanese / English)

Organized by : UNESCO, International Institute of Seismology and Earthquake Engineering (IISEE) of BRI, GRIPS
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(2) Program

Contents Time
(1) Opening Ceremony 10:00-
1) Opening and Welcome Remarks 10:00-
Yuzo Sakamoto, Chief Executive, BRI 1 O"l 0
Keiichi Tsunekawa, Vice President, GRIPS '
2) Guest Speech 10:10-
Toshiyuki Inoue, Deputy Director-General of the Housing Bureau of MLIT 10:20
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2. Summary - Protecting Lives from Earthquake and Tsunami Disasters
(1) Opening Ceremony
1) Opening and Welcome Remarks

Mr. Yuzo Sakamoto, Chief Executive of
the Building Research Institute (BRI)
welcomed the symposium participants.
He noted that in 1962 BRI set up the
Department of International Earthquake
Engineering Studies, and took over the
International Training Program for
Earthquake Engineering, jointly
organized by UNESCO and Japan. To

date, 1,539 trainees from 97 countries

have completed the course, and most now
have pivotal roles in government,
research and educational institutions. Additionally, since 2006 the master degree has been
conferred to those trainees who have successfully completed the course, in collaboration with
the National Graduate Institute for Policy Studies (GRIPS).

From 2007, with support from the Ministry of Land, Infrastructure, Transport and Tourism
(MLIT), BRI restarted a collaborative partnership with UNESCO, and launched the
International Platform for Reducing Earthquake Disasters (IPRED). Going forward, BRI in
collaboration with the Japan International Cooperation Agency (JICA) have established a
network of nine countries and their organizations engaged in earthquake disaster
management. Representatives from all of these organizations as well as famous lecturers
have gathered for this symposium, offering a rare and precious opportunity to exchange

views and expertise.

Mr. Keiichi Tsunekawa, Vice President of
GRIPS thanked the participants for
attending the symposium. He remarked
that while the immediate motive for the
symposium was the Great East Japan
Earthquake and Tsunami of 2011, there
have been a series of such disasters in
recent years, in which tens or hundreds
of thousands of lives were lost in an

instant. The theme of the symposium is

investigating how to deepen
international cooperation to protect lives
from earthquake and tsunami disasters in the future.

GRIPS has been engaged in research and education on disaster management, offering a
one-year masters program on disaster management policy in 2005, in cooperation with BRI,
the Public Works Research Institute (PWRI) and JICA. Each year the program is offered to
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around 40 students from developing countries. GRIPS also published two policy proposals for
reconstruction after the 2011 disaster, and is engaged in research projects and organizing
lectures, seminars and symposiums. This April, GRIPS has started a one-year masters

program for Japanese students.

2) Guest Speech

Mr. Toshiyuki Inoue, Deputy
Director-General of the Housing Bureau
of MLIT expressed his gratitude to the
participants and organizers of the
symposium. He noted that Japan has
experienced a number of devastating
earthquakes, with differing primary
causes of loss of life, through fire,
collapsing buildings, and tsunami. The

extent of damage also differs depending

on factors such as the time of day that
the earthquake takes place. There
should therefore be diverse countermeasures for dealing with earthquakes. Additionally, a
disproportionate number of elderly people lost their lives in these earthquakes, showing that
better measures must be taken to protect the most vulnerable.

In the Japan earthquake of 2011 there were a relatively low number of casualties from
building collapse, due to improvements in structural standards introduced in 1981. However
there are lessons to be learned including damage to buildings due to the long period of ground
shaking, and how resistant buildings are to tsunami. Countermeasures must also be put in
place against the liquefaction of reclaimed land and the destruction of elevators and

escalators and non-structural building materials.
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(2) Keynote Lecture
1) Keynote Lecture 1 "Future of Seismology"

Mr. Kazuo Oike, Director of the
International Institute for Advanced
Studies (IIAS) and Former President of
Kyoto University began his keynote by
noting that East Asia has a long history
of earthquakes, with the oldest recorded
earthquake dating back to 1831 BC in
the Shandong province of China. Mr.
Oike went on to detail the history of
earthquakes and seismology in East Asia,

based on which he suggested that every

300 to 600 years a very large earthquake

occurs somewhere in the world. East Asia is now in an era of high seismological activity.
Given that, international cooperation is very important in and around the Pacific region.

In Japan, good records and analysis of earthquakes have been kept for many years. It has
been predicted that western Japan enters an active period every 100 years, alternating with
quiet periods. Modern seismology in Japan dates back to 1880, when the Seismological
Society was founded and the Japanese government hired foreign scholars to investigate an
earthquake in Yokohama.

Looking at the future of seismology, Mr. Oike highlighted a number of issues to be tackled
following the Great East Japan Earthquake and Tsunami of 2011, including: controversial
extreme predictions being made for future earthquakes; ineffective use of the early warning
system; limited supercomputing capacity for simulation; the unexpected chain-reaction of
multiple earthquakes; the destructive impact of the tsunami on the Fukushima nuclear
power plants; effective education of evacuation procedures; monitoring changes to land
structure; and the need for greater understanding of the physical mechanism of precursor

earthquakes.
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2) Keynote Lecture 2 "UNESCO’s Roles and Strategies for Reducing Earthquake and Tsunami
Disasters"

Mr. Badaoui Rouhban, Director of the
Unit for Natural Disasters, Natural
Sciences Sector at UNESCO began by
explaining that UNESCO has the role of
promoting knowledge, education, science
and culture, as well as assisting
governments in finding solutions to the
problems they face including lack of
education systems, poor cultural
development and lack of water resources.

Globally there is a trend of increase in

natural disasters, not because the

hazards are increasing but because the vulnerability to those disasters is increasing. And
while there is a decrease in related deaths in developed countries, poor countries are paying
the highest toll, and so the United Nations should help these poorer countries to be better
prepared. Such disasters can also have knock-on effects beyond the local region. While the
international community actively responds to disasters in providing relief, rehabilitation and
reconstruction, there is little investment in mitigation and preparedness, leading to a vicious
“disaster cycle.” Measures to reduce vulnerability include better risk assessment, prevention,
preparedness and emergency response.

UNESCO assists with the establishment of international and regional centers as well as
tsunami warning systems. UNESCO also assists at the national level, such as working with
the Haitian government following the 2010 Haiti Earthquake in various aspects of disaster
recovery, including education, rehabilitation of the coastal warning system, and training of
masons for earthquake-resistant construction. UNESCO also works through a number of
programs including: IPRED with nine member countries; RELEMR in the extended
Mediterranean region; RELSAR in the South Asia Region; ICL and IMEWS internationally;
and DIPECHO in Central America.

UNESCO’s education sector is involved in the promotion of school safety, the development of
educational materials and the use of indigenous knowledge for disaster reduction. UNESCO’s
culture sector uses some UNESCO World Heritage Sites and Geoparks as pilot areas for
implementing activities for disaster reduction. Finally, ethics and human rights aspects of

disasters are handled by UNESCO’s social science sector.
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(3) Lectures "Protecting Lives: Lessons learned and Future prospects"
1) Views for Post-2015: Achievements and Challenges in the Field of Disaster Risk Reduction

Mr. Sélvano Bricefio, Chair of the
Science Committee, Integrated Research
on Disaster Risk and Former Director of
UN International Strategy for Disaster
Reduction reiterated that the trend of
increasing natural disasters is not due to
the increase in natural phenomena and
hazards but due to the increase in
vulnerability of society. Traditionally,

societies have been focused on preparing

for response to disaster. However, there
1s an urgent need to focus on risk
reduction, i.e. addressing the vulnerabilities that are the main causes of disaster. These
vulnerabilities include poorly constructed and located buildings, ecosystem and natural
resource depletion, lack of risk awareness and risk governance institutions and accountability.
Then, universities are still training professionals of different disciplines in a fragmented
manner rather than with integrated and holistic approaches.

These problems led to the creation of the topic of “disaster risk reduction” (DRR) and the
launch in 2000 of the United Nationals International Strategy for Disaster Reduction (ISDR).
ISDR is a conceptual framework aimed at building disaster-resilient communities by
increasing awareness of disaster reduction’s importance as an integral component of
sustainable development, with the goal of reducing human, social, economic and
environmental losses due to natural hazards and related technological and environmental
disasters.

ISDR was launched as a successor to the International Decade on Natural Disaster
Reduction (IDNDR) from 1990 to 1999. In 2005 the Hyogo Framework for Action (HFA) was
adopted by 168 Member States of the United Nations at the World Disaster Reduction
Conference. The HFA is a 10-year plan to make the world safer from natural hazards. ISDR is
now preparing for the third World Disaster Reduction Conference in 2015 where a post-Hyogo
regime will be adopted. The HFA set up the basis for risk-governance mechanisms; however,
governments are still in the early stages of developing them and there is a need to strengthen
them as a policy priority. That governance needs to include accountability, transparency and
participatory approaches. DRR also needs to be recognized not only in the climate change
adaptation process but also as the first step before adaptation can take place in all other
sectors. DRR 1is also an essential requirement in the next phase of the Millennium
Development Goals (MDG). Environmental policies need to include formal recognition of DRR
as an essential ecosystem service. There is also a need for greater awareness of the
importance of safety in all buildings, which can only be achieved through greater high-level
leadership.

Because the academic world is at the origin of the problem through the fragmentation of
education of professional disciplines, the Integrated Research on Disaster Risk program was

launched aiming to have the scientific community develop more integrated approaches to
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understanding risk in research and in education.

2) Long-Period Ground Motion as a New Urban Threat

Mr. Kazuki Koketsu, Professor at the
Earthquake Research Institute of the
University of Tokyo explained that
long-period ground motion (LPGM) has
become an important issue due to the
recent rapid increase in number of
large-scale structures, and it can also
affect base-isolated buildings. Large
subduction-zone earthquakes and

moderate to large crustal earthquakes

can generate far-source LPGM in distant
sedimentary basins through path effects,
while near-fault LPGM is mostly generated through the source effects of rupture directivity.
Far-source LPGM consists primarily of surface waves with a longer duration than that of
near-fault LPGM. Unlike short-period ground motion, LPGM can only be predicted through
numerical simulation.

The Japanese government’s Headquarters for Earthquake Research Promotion (HERP) set
up the Section for Subsurface Velocity Structures (SSVS). Numerous institutions constructed
velocity structure models across Japan, and SVSS has begun a three-year project to update
those models for LPGM hazard maps. These maps are being created through numerical
simulation. The updated models will be combined into a Japan integrated velocity structure
model. Velocity structure models control the accuracy of LPGM hazard maps more than
source models. A velocity structure consists of three parts, called the “surface soil layers,” the
“deep sedimentary layers” and “crustal structure deeper than the seismic basement.” Surface
soil layers do not affect LPGM as much as the other two parts, so the focus is on the two parts
that are lower than the engineering bedrock. The use of accretionary wedges has been shown
to be very important in developing a velocity structure model for LPGM. For the final
difference algorithm, numerical simulation requires the velocity structure topography to be
flattened, and the “squashing” method—pushing topographical features from above sea level
to below sea level—has been shown to be superior to “bulldozing” or removing those features.
To date, three wide-area 15t grade models have been developed. The performance of the model
for Tokai and Tonankai earthquakes was tested by comparing simulations against data
recorded for the 1944 Tonankai earthquake, and showed a good agreement. The results have
been published and have been incorporated into the third edition of a television program
MegaQuake by NHK.
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3) Structural Design Requirement on the Tsunami Evacuation Buildings

Mr. Hiroshi Fukuyama, Director of the
Department of Structural Engineering at
BRI explained that his lecture would
first cover the categorization of damage
to buildings caused by tsunami, and
would then consider structural design
requirements for tsunami evacuation
buildings. In the Great East Japan
Earthquake and Tsunami of 2011, the
city of Rikuzentakata was hit by tsunami

waves 15 meters high. Most of the
wooden structures were washed away,
while most reinforced concrete (RC) buildings remained structurally intact. That said,
several RC buildings suffered severe damage. The first example is the total collapse of a
two-story structure when the tsunami load exceeded the horizontal resistance capacity of the
building. Second, the first story of a two-story structure collapsed when tsunami pressure on
the second story propagated to the first story. Third, a building overturned due to a high
buoyancy and insufficient building weight. In cases such as this, pile foundations can be used
to increase resistance to overturning; however, even some buildings with pile foundations
overturned. Accumulated air pockets under floor slabs increase buoyancy, which should be
considered in structural design. The fourth example is the deformation of walls through
failure of shear walls and columns to resist aftershocks and secondary tsunami. Fifth is
tilting due to scouring at the corner of a building by strong whirling streams of the tsunami.
Sixth is sliding, which can be avoided by utilizing pile foundations. Seventh is impact by
debris causing shear wall failures and debris entering buildings.

Turning to damage to steel buildings, failure of exposed column bases and column top
connections was quite frequent, resulting in upper structures being washed away. In other
cases, although the exterior finishing survived almost intact, tsunami load and buoyancy
caused overturning. Most steel buildings entirely lost the exterior and interior finishing, with
only the skeleton remaining. However there was a large residual deflection.

Based on these examples, BRI's Department of Structural Engineering reviewed 2005
structural design requirements for tsunami evacuation buildings. Where no high ground is
available for tsunami evacuation, tsunami evacuation buildings should be constructed on the
highest ground for quick evacuation, particularly in coastal areas. The study reviewed the
influence on resistance of building height, defense, and distance from the sea. The targets for
the structural design of tsunami evacuation buildings are to not collapse, overturn or slide.
Structural design to meet those targets is based on calculations incorporating tsunami
pressure and load, story shear force and buoyancy. BRI strongly hopes that the proposed
structural design method will accelerate the construction of tsunami evacuation buildings for

protecting lives from tsunami disasters.
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4) The Importance of Collaboration for Complementary Research in the Field of Earthquake
Engineering—An Example SAFECAST Project in Europe

Mr. Faruk Karadogan, Professor and
former Rector of Istanbul Technical
University (ITU) told participants that
he would provide some background
information in order to then be able to
pose a question.

Collaboration and complimentary
research 1s important in structural
engineering and research topics. Turkey

has engaged in three successive

collaborative projects in Europe. The
first two, ECOLEADER and PRECAST
EC8 aimed to quantify the ductility capacity of precast concrete structures compared to
cast-in-situ concrete structures. The outcome confirmed that precast frames and buildings
can exhibit ductile behavior comparable to cast-in-situ structures. However, it was clear from
the findings that the deformability of the floor system, and in particular the actual design of
the connections between the floor/deck system and the vertical columns, was not fully
understood and therefore difficult to model correctly for the numerical studies used in design
of precast buildings structures.

The SAFECAST project emerged from these two projects, as a consortium of RTD providers
and SME associations from Italy, Spain, Portugal, Turkey and Greece. The project aimed to
fill the gap in knowledge of seismic behavior of precast pre-stressed structures, with specific
reference to connections, deformability and interaction between precast and cast-in-situ
elements. Further, the project aimed to develop reliable numerical tools, and to codify new
criteria for the design of precast structures in seismic regions exploiting the properties of
connection devices. A series of monotonic, cyclic and shaking-table tests were carried out on
connection devices, joints and subassemblies. Large-scale pseudo-dynamic testing was
carried out on single-story and multi-story frames. Numerical simulation was employed to
verify adequate numerical models.

SAFECAST was completed in March 2012 with the publication of the Design Guidelines for
Connections of Precast Structures under Seismic Actions. In conclusion, the outcome
demonstrates the importance of regional cooperation, as well as the need for increased
budgets for cooperative projects. Local administrative bodies and peoples should be engaged
to satisfy the local needs.

Five years previously, at the UNESCO kick-off meeting, it had been said that there are
sufficient laboratories, training centers and trained students around the world, and it was
time to increase the cooperation of these institutions by linking local and individual efforts
together. Mr. Karadogan concluded by asking whether IPRED can be improved to be an

organization that can coordinate predefined collaborative projects.
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5) Question and Answer Session

Question for Mr. Fukuyama: In your
study, why did you determine that a
distance of 500 meters from the coastline
is considered safe? When determining
inundation depth and pressure, is it not
necessary to also take into account the
topographical shape and height of the
ground? In cases of very low ground,
what  building height should be
considered safe for refuge in case of

tsunami?

Mr. Fukuyama: Topographical conditions were outside of the scope of our study. Based on
limited data we considered 500 meters from the coastline to be a safe distance; however, we
do not have definitive data. Going forward we will continue to improve our design methods.

We recommend a building height of at least two stories above the inundated stories, and

those stories must have flooring.
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(4) Panel Discussion "International Cooperation on Earthquake Disaster Management to Protect
Lives"

1) UNESCO

Mr. Rouhban, acting as moderator,
opened the panel discussion by
remarking that earthquake risk and
natural hazards do not recognize
geographical, political or geopolitical
boundaries. The study of seismology and
earthquake risk mitigation over the past
five  decades has gained from
international cooperation, and without
this cooperation it is not possible to

advance in the future. International

cooperation benefits from the individual
input of institutions and entities located in different countries. The panel discussion should
therefore illuminate lessons drawn from individual experiences in international cooperation,

and how to improve this cooperation in the future.

2) Chile

Mr. Raul Alvarez, Professor at the
Universidad Catolica de Chile stated
that the 2010 magnitude 8.8 Chile
earthquake highlighted many problems
with disaster preparedness and response.
There was a lack of coordination between
different government departments. The
primary responsible institution was
overwhelmed by the circumstances of the

event. Management personnel had

insufficient technical competence,
autonomy and budget. There was a lack
of crisis coordination and management. Knowledge was concentrated in the capital. Some
government buildings were destroyed leaving no base for coordination. Political power’s
response to looting and vandalism was delayed. The population was not educated on a crisis
management plan. Buildings had been constructed in vulnerable areas, and inappropriate
building materials had been used as well as structural solutions from non-seismic countries.
There was no early tsunami warning. Mobile communications were severely crippled. There
was a lack of proper and properly maintained monitoring equipment, and monitoring data
was not readily available to the scientific community. There was no unique methodology to
evaluate structures following the earthquake, complicating data interpretation. And there
was a lack of volunteers to assess damage.

Improvements need to be implemented in order to address these issues. The National Office
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of Emergency of the Interior Ministry (ONEMI) needs to be completely restructured, provided
with sufficient budget, empowered against political power, members technically trained, and
a strong research area developed. An early warning network should be created nationwide,
with data provided to civilians and to the local and international scientific community.
Communication networks should be reinforced to ensure continuous operation. A quick
inspection of structures must be implemented, with a coordinated volunteer network at the
country level. Sufficient budget must be provided. School curriculums should incorporate
natural disaster education, and crisis management education should be provided to the
general population.

Mr. Alvarez concluded with some suggestions for Japan and UNESCO: to share positive
experiences in institutional issues, management and monitoring of successful countries; to
exchange technical personnel and experts in risk management, methodologies, studies of
human behavior in emergencies, etc; and to help create a critical mass of experts in each area

of risk, to permeate this knowledge throughout the country.

3) Egypt

Mr. Salah Mahmoud, Head of the
Department of Geodynamics at the
National Research Institute of
Astronomy and Geophysics (NRIAG)
outlined NRIAG’s roles for international
cooperation and earthquake disaster
management. NRIAG’s Earthquake and
Information Centre (EIC) continuously
monitors and analyzes earthquake

signals in and around Egypt and is able

to spring into action immediately when it
receives a call for assistance. NRIAG also
aims to mitigate disasters through awareness-raising media, education, and training for
regional colleagues.

During emergencies, NRIAG may act as a communication hub for requests and offers of
assistance, and can offer assistance to affected neighboring countries. NRIAG can also
coordinate the provision of Egyptian assistance by matching offers to needs, identifying gaps
in assistance and searching for solutions, as well as facilitating the pooling of common
resources where possible. This mechanism can be activated by any participating state
seeking prompt international assistance following a major earthquake disaster.

Currently most resource is allocated to post-disaster efforts, which can save relatively few

lives in comparison to pre-disaster preparation.
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4) Peru

Mr. Carlos Zavala, Director of the
Japan-Peru Center for Earthquake
Engineering and Disaster Mitigation
(CISMID) talked about the problems in
execution of field surveys in Peru.
Accessing emergency funds following a
disaster 1is difficult as bureaucracy
delays the issuing of the funds, and the
funding is limited to US$2,000 which is
only sufficient for two days.

There are also several impediments to
earthquake disaster management in
Peru: the government offices are not sensible with disaster risk; there are cities where hazard,
microzonification and risk analysis have been developed but city authorities do not use this
data for city planning; and the National Center for Assessment, Prevention and Disaster Risk
Reduction is not aggressive in considering alliances or teaching local authorities about
disaster management policies.

The main future challenges for implementation of disaster risk management are: achieving a
culture of disaster risk management in the population; building consensus and commitments
between public and private institutions involved in disaster prevention and relief; developing
a system to automatically disseminate information on potential risks at local, regional and
national levels; and strengthening SINAGERD in a decentralized manner to empower
regional and local governments. The integrated approach to disaster management should
include the participation of the population. A risk reduction plan should be developed for each
government agency or ministry in order to produce a national plan. Sustainable development
demands an improvement in capacities of authorities and officers with power of decision. The
indifference of decision makers and authorities is one of the primary issues, and their
capacity needs to be improved.

Japan and UNESCO can further international cooperation on earthquake disaster
management through assistance to protect vulnerable historical buildings and schools. Peru
has a cooperative project with Japan under the SATREPS program, which encompasses
several research topics: strong motion and geotechnical; tsunami; damage assessment;

building; and disaster mitigation planning.
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5) Romania

Mr. Radu Vacareanu, Vice-Rector of the
Technical University of Civil
Engineering of Bucharest (UTCB) noted
that in Romania the source of seismic
risk is very well known, coming directly
from the Vrancea subcrustal source. It is
an intermediate earthquake occurring
two to three times per century, and
affects particularly the building stock in
Bucharest. The most destructive event

occurred in 1977 when more than 1,600
people died, of which 1,500 died in
Bucharest. Bucharest still has many high-rise buildings that do not incorporate any seismic
design. National programs for seismic risk mitigation in Romania aim to strengthen seismic
risk class I buildings, upgrade the code for seismic design of buildings, and improve seismic
instrumentation.

In terms of international cooperation, there have been several projects in Romania. Most
important was a JICA project to reduce seismic risk for buildings and structures in Romania.
Through this project, Romania received a lot of structural and soil testing equipment and
new seismic networks were installed. However rather suddenly in 2010 the Romanian
authorities decided to dismantle the National Center for Seismic Risk Reduction (NCSRR)
and move the equipment to the BRI, while the staff remaining at the university, which has
been a significant setback. Other international collaborations include projects with Germany,
with the European Union, with Earthquake Protection of Historical Buildings (PROHITECH),
and with the World Bank.

Impediments in earthquake disaster management include weak political support, low public
awareness, the difficulty in retrofitting residential buildings due to social issues, and the
focus of international financing bodies of retrofitting programs on public buildings and

structures.

6) Japan

Mr. Kenji Okazaki, Professor at GRIPS
commented that even as more
international communities express their
commitment to disaster reduction, the
number of disasters has been increasing.
There has been a failure to apply
technologies and knowledge to reduce
the impact of disasters. There has also
been an indifference to the loss of human
life. The economic value of human lives

1s not accounted for in the calculation of
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the economic cost of disasters. Although protecting the lives of citizens should be the highest
priority of government, it does not seem that they are making every effort to achieve that.
The trend of international activity is still focused on response, which cannot recover lives lost
in disasters. If people were to survive, reconstruction would be much easier and less costly.
Additionally, donor countries are now thinking that they can no longer afford to fund
response efforts any longer. More resources must therefore be mobilized for protecting lives
before disasters hit.

The most important lesson of the Great East Japan Earthquake and Tsunami of 2011 is that
thousands of people would not have been killed if they had evacuated promptly. Although
people in the region knew well that a tsunami would strike after a strong earthquake, and
knew how to evacuate, and there was good early warning of an impending tsunami, many
people did not evacuate promptly.

The most important lesson learned from the 1995 Hanshin-Awaji earthquake is that
thousands of people would not have been killed if they had retrofitted their vulnerable houses.
Japan has strong building codes and techniques for retrofitting are available as is financial
assistance. Despite that, people have many reasons not to retrofit their houses. The basic
reason is that people are risk takers; they do not invest in the retrofitting, gambling on the
chance that a large earthquake would not occur in the near future.

Measures to convince people to take action before a disaster hits can include education,
training, awareness raising, community-based disaster management, and policy development
and institutionalization for safer communities.

Recommendations for international cooperation to reduce the loss of life due to disasters
include: an international commitment to promoting proactive efforts; fostering more experts
who can develop appropriate policies for disaster reduction and have good skills for risk
communication with local people; financial and technical assistance to promote
community-based disaster management; more research to investigate how to motivate people
and local governments to take actions against disaster; and establishing a multi-disciplinary

academic approach for disaster risk management.

7) Question and Answer Session

Mr. Faruk Karadogan: Mr. Okazaki, how can we ensure that our message and the outcome of
symposiums such as this one are communicated to governments?

Mr. Paul Grundy, Australia: I was particularly impressed with Mr. Okazaki’s comments
because it raises the problem of how to get out of the bind of spending all of our money after a
disaster strikes rather than on building resilience to survive further disasters. We do not
seem to have any academic institutions that have a totally multidisciplinary approach to
DRR. There is a parallel between that lack and the recent burgeoning of sustainability
Institutes in many places. Natural disasters are unsustainable, yet none of the sustainability
arguments are being brought to bear on our need for a coherent multidisciplinary approach to
disasters.

Mr. Okazaki: In Japan the national and local governments are aware of the risk and how to
tackle the challenges. However this may not be the case in many developing countries. That
is why I propose that local governments who make DRR efforts may receive more subsidies

and advice and activities from the national government. Also, if local people are very aware of
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the importance of DRR then local politicians should act on the interests of the local people.
Mr. Rouhban: A point that has been made very frequently is that within a country we need to
have more cooperation among different disciplines, as well as better dialogue between
scientists, specialists and policymakers. The public awareness issue has also been raised, and
we need to find incentives to ensure that the anticipation and prevention of disasters pays off
in the final analysis. Also many recommendations went to UNESCO, and it is for UNESCO to
listen to these recommendations and make the best possible use of them in the future.

Mzr. Vacereanu: Responding to Mr. Karadogan’s question, I would like to give an example. The
US National Earthquake Hazard Reduction Program launched in 1977 was in fact drafted in
the 1960s by Professor Frank Press. When a new president came to the White House, Frank
Press was the scientific advisor to the new president. One month later, the program was on
its way. So, sometimes good things do happen.

Mr. Mahmoud: Responding to Mr. Karadogan, we need the ministry of foreign affairs to
facilitate cooperation between international and local partners. Sometimes we face problems
cooperating on projects with different countries. In Egypt with the new regime we hope that
this problem will be addressed.

Mr. Zavala: On the comment about sustainability, in Peru the law changed last year to
require every urban development plans to include a DRR component. So politicians in local
and regional governments are now required by law to produce disaster management projects,

and pressure can therefore be applied to politicians to apply this law.
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(5) Closing ceremony
1) Closing Remarks

Mr. Isao Nishiyama, Deputy Chief
Executive of BRI expressed his gratitude
to all participants for their contributions
to the symposium. He thanked GRIPS
for providing the venue and UNESCO for
their sponsorship. Disaster management
is a task that should be undertaken
continuously at the global, national, local
and community levels, and this
symposium has been a reminder of that

necessity. There are many tasks to be

undertaken and research activities must
be accelerated. Those guests returning overseas will be able to apply outcomes and lessons to

their own environments.
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The Schedule of Field Trip in Tohoku Area (6/28~6/29)

6/28 (Thu) Itinerary
8:00 Depart from Hotel
8:56 Depart from Tokyo Station for Sendai
10:37 Arrive at Sendai Station
10:50 Depart from Sendai Station
11:10-12:30 The Sendai Government Office Building
12:30-13:30 Lunch (box lunch in the bus)
Visit Onagawa Town
14:00-15:00
Visit Onagawa Hospital area
Arrive at Ishinomaki City
15:30-17:00
Visit the damaged area
17:30 Arrive at Ishinomaki Grand Hotel
18:00 Dinner
6/29 (Fri)
7:00 Breakfast at Hotel
8:00 Depart from Hotel
Arrive at Minamisanriku Town
9:00-10:00 Visit Minamisanriku Town
Depart for Kesennuma City
Arrive at Kesennuma City
11:00-12:30
Visit Kesennuma City Office
Lunch (near Kesennuma port)
12:30-13:30
Depart for Ichinoseki Station
15:30 Arrive at Ichinoseki Station
15:54 Depart for Tokyo
18:28 Arrive at Tokyo
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Situation of Kesennuma City: Great East Japan Earthquake (H24.5 2012.5)

1 Situation of Damage etc.

Occurrence : March 11, 2011 (Friday) approx. 14:46
Seismic center : Lat. 38.1° N, Long.142.9 ° E, Depth 24km
Magnitude 9.0
Seismic intensity : (Akaiwa) 6 lower, (Sasagajin) 5 upper, (Motoyoshi-cho) 5 upper
Tsunami height : more than 20 m (max.)
Inundated area : Whole City area 18.65k nmi (5.6% of whole city area)

Urban Planning area 9.60k mi (20.5% of Urban Planning area)
Burnt area : 248k ni (0.7% of whole city area)
Land Subsidence ! 74cm subsided (max.)
Number of deaths 1,034 persons (unidentified: 53 persons) as of May 17, 2012*
Number of missing : within city 288 persons, others 0 person, total 288 persons

as of May 17, 2012* (*reported by Kesennuma Police Station)
Damaged houses 15,661 buildings (as of April 30, 2012)

Damaged households : 9,500 households (estimated as of April 27, 2011)
Evacuation places © max. 105 places (March 20, 2011)
Number of Evacuees : max. 20,086 (March 17, 2011)

Temporary houses : 1in total 93 complexes, 3,503 units

2 Kesennuma City Disaster Recovery Plan

Establishment > October 7, 2011
Sub-title > “Living with the Sea”
Disaster Recovery Council : set June 19, 2011 (7 academic, 6 City General

Planning Committee), 6 council meetings were held
by Sept. 30, 2011.

Disaster Recovery Civil Committee :@ set June 21, 2011 (11 current/former residents)
12 meetings by Sept. 24, 2011 (by Feb. 21, 2012, 4

times more)

3 National Level Actions

Dec. 7, 2011 Approval of Act on Great East Japan Earthquake Special Recovery Area
Dec. 9, 2011 Approval of Act on Establishment of Recovery Agency

Dec.16, 2011 Enforcement of Act on Establishment of Recovery Agency

Dec.26, 2011 Enforcement of Act on Great East Japan Eq. Special Recovery Area
Jan. 6, 2012 Decision of Cabinet Meeting on Special Recovery Area Basic Poicy

Feb.10, 2012 Open of Kesennuma Branch Office of Miyagi Recovery Bureau,Recovery
Agency
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List of Participants

Name Country affiliation
Raul Alvarez Medel Chile Professor, Universidad Catolica de Chile
Head, Department of Geodynamics, National Research
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Institute of Astronomy and Geophysics (NRIAG)

Edgar Armando Pena

El Salvador

Professor, Universidad de El Salvador

Figueroa
. . . Head, Laboratory of Structure and Building Construction,
Sutadji Yuwasdiki Indonesia .
Research Institute of Human Settlements (RIHS)
Tanatkan Abakanov | Kazhakstan |Director, Institute of Seismology
Director, Japan-Peru Center for Earthquake Engineering
Carlos Zavala Peru ) o
and Disaster Mitigation (CISMID)
. Vice-Rector, Technical University of Civil Engineering
Radu Vacareanu Romania
(UTCB)
Faruk Karadogan Turkey Professor & Former Rector, Istanbul Technical Univsersity
ITU)
Yuji Ishiyama Japan Professor Emeritus, Hokkaido University
. Director, Unit for Natural Disasters, Natural Sciences
Badaoui Rouhban UNESCO
Sector, UNESCO
. Programme Specialist, Unit for Natural Disasters, Natural
Yasuo Katsumi UNESCO .
Sciences Sector, UNESCO
. Consultant, Unit for Natural Disasters, Natural Sciences
Jair Torres UNESCO
Sector, UNESCO
Research Coordinator of Building Technology, Building
Nobuo Hurukawa Japan .
Research Institute (BRI)
Director for International Building Analysis, Building
Tomohiro Hasegawa Japan Guidance Division, Housing Bureau, Ministry of Land,
Infrastructure, Transport and Tourism (MLIT)
Director, International Institute of Seismology and
Shoichi Ando Japan Earthquake Engineering (IISEE), Building Research
Institute (BRI)
Chief Research Engineer, International Institute of
Mizuo Inukai Japan Seismology and Earthquake Engineering (IISEE), Building
Research Institute (BRI)
Kenji Okazaki Japan Professor, National Graduate Institute for Policy Studies

(GRIPS)
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June 28-29, 2012 IPRED Tohoku Field Visit

‘Photos by International Institute of Seismology and Earthquake Engineering
(IISEE), Buildmearch Institute (BRI), Tsukuba, JAPAN, as the COE of
International Pl ms for Redueing Earthquake Disaster (IPRED), UNESCO
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Under the Tokyo area
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% This short version of the IASPEI
Newsietter presents ine Scientific
({LASPEI of our

IASPEI RELATED
SCIENTIFIC PROGRAMME

1. Seismological Observation and
Interpretation Symposia

5101: Seismological Observation and

2013 Scientific Assembly, 1o be held
joinly with 1AHS and IAPSO in
Gothenburg. Sweden (22-26 July 2013),

Please do read also the contribution on the [ASPEI-ISC
Project of Networking of s and consider
«contributing to it. Enjoy reading the Mewsletier and do
contribute 12 1 with short papers and anncuncements.

Peter Suhadole

Secretary General

Please nofe;

| am sending cut the Newsletter as an attachment to an
e-mail, trying to Bmit its size. It can alse be downioaded
from the LASPE] website:

Conveners: Drmitry Storchak (UK), Johannes
Schweltzer (Norway), Michael Korn (Germany)

5102: Recent large/destructive
earthquakes

Conveners: Harsh Gupta (India). Wu Zhonglang
{China)

5103 Tri dand i d

Canvener Stanislaw Lasocki lPﬂlUld} Co-conveners:
[Rajender Kurnar Chadha (India). Tsuyoshi lshida
(Japan). Beata Oriecka-Sikora (Poland). Volker Oye
{Norway)
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long term prediction before the M9.0 Earthquake
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lcebergs in the Antarctic Ocean were bom.
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Record of the Chilean
Tsunami at Onagawa
Station, Miyagi Prefecture
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Observation and survey
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Theory and simulation
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BRI

foreshocks

aftershocks

Study of precursors
Prediction of earthquake

e ! Kazuo Oike 2001
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1901 1/1 0:0 -- 2000 10/5 2359

Kazuo Oike 2000
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The 2004 Indian Ocean earthquake and its precursors over the past 40 years
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Major Volcanoes of Indonesia
{wath enptions since 1900 A0
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Tectonic Plates of East Asia
Nonth-South A
Tibeten Platesy Eggthauake Zone China
Eurasia Plate
-

Mainichi Newspapers Co.¥td

Before a large earthquake
Distribution of earthqualkes, M ~=4.0, 2001-2002
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After a large earthquake
Distribution of earthquakes, \~=4.0, 2005-2006

Cooperation and outreach
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http:/fwww. tsunami.noaa. gov/pdfsftommy_tsunami_coloring_book. pdf
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World Seismicity
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Kazuo QIKE, Kyoto University \f s£rs-7¢ | By Yuzo lshikawa

Two worlds: a new scientific
dichotomic perception of the world
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Ice Age Temperature Changes
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The deformation belt and
the stable continental region

+ The Stable continental region and the deformation belt
have different subsurface structures

+ Plates are constantly in motion away from Antarctica
+ The Pacific Rim region is a plate convergence regions

+ Earthquake prediction was first successfully achieved in
China (Zhang Hong, 132 A.D.)

+ The motion of active faults give rise to land basin cities

+ Earthquakes and eruptions form islands with diverse
terrain
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The 2008 Sichuan Earthquake

media coverage the day
after the earthquake
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Prediction of Japan's population
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Keynote Lecture 2 “UNESCO’s roles and strategies for reducing earthquake and tsunami disasters”
Badaoui Rouhban, Director, Unit for Natural Disasters, Natural Sciences Sector, UNESCO
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Natural Disasters reported1900-2011

Badaoui ROUHBAN 19004415201 1 FIE SN A RKEOH

Director
Unit for Natural Disasters
UNESCO, Paris
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BIRAS0EMMD10KKE (HEH YRR Average number of deaths per reported disaster
ran  |Earthquake | 1990] 35,000 I A #AEshiREOTHEER 0
[Bangladesh  [Cycl/fiood | 1991]  140.000]
[Venezuela  |Flood | 1999  30.000]
%
2004]over 280,000} T s
i 5over_80,000| .
i i e s =
arthauake .
[Haiti  |Earthquake | 2010[over 200,000 S B i T e
KL A RIBIZE
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Chenstry (Bhopal
AIT)

(eenhouse effiect)

Deforestation Noclear (Chemobyl
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PREPAREDNESS

REHABILITATION
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Hazards are Disasters are not
inevitable inevitable
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United Nations system engaged in DRR
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N o P United Nations University
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Intarnational Snategy

| SDR

or Disguer Reduction

World Meteorological Organization

=P

SEfTRIRM (HFA)
Hyogo Framework for Action

“*Governance. #/\F¥X

“+Risk identification, assessment, AZf-
monitoring and early warning. FHME®R

“*Knowledge management and  #®%-%#&
education.

“+Reducing underlying risk factors. YAZ &

“+Preparedness for effective response

Five Priority Areas s5>0®&%&4%

and recovery WiE-EROE A
9 10
_— — Trector Caners - -
= e (T =TT | e
= | — | = I
United S == ==
Nations R =1 =]
L L |
Educational ##&#$#xcH#E ;
: - BARME
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i UNESCO's Actions for Disaster Reduction
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[[l Long-term Goals |" =]
R EMW == | BAREPEMN
“ Observation and early warning networks of natural hazards _
 Mazard risk mapping NF—FTyT T H e M e | el }
[ e CAPALTYY BUTLDING |
< Disaster-resistant building codes i R EER LI ] g il
wismwater | | B sevretaiat | ] Seiene Py sed Betors _,_ {
& Educationfor o Fr B s St Fuobopien e || e Py st st
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+ Help make schools safer RelSaHiE s " Copnity phermrtation |
Sosver ad u Ty n e ] owmate cnamne |
< Promotion of public awareness through communication Tt —— o
[ — TP S vt artat TR iy
) ritom. L. -
< Protection of cultural monuments and sites "."::'I“_:
Pt
% Social dimensions and ethics of disasters
Wr ] Waler Al Prog seee
13 14

SR aARAaHFETOTSL
F‘] <+ Natural Sciences B#HF

- International Hydrological Programme (IHP)

- Man and the Biosphere Programme (MAB)

- International Engineering Initiative

- Intemational Geosciences Programme (IGCP)

- Intergovernmental Oceanographic Commission (I0C)

# Social and Human Sciences #t&- AMF=E
- Management of Social Transformations (MOST) Programme

m3sT

Establishment of international and regional centres
EEH - i A —D R

* Japan,

+ Peru,

e |ran,

* FYR Macedonia,

« Netherlands
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HENEREREBATLA
Global Tsunami Warning
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Where the First Wave Arrives in Minutes

Inddoresan Lessons on Survving Teunames near Ther Sources
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Pakistan Flood Risk

{ -
Management ;,;‘;%’m

' “+International Flood
e - Initiative
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19

Pakistan Flood Risk 3
Management % oz >

K EE

H s#Integrated flood and watershed
: management
++Groundwater resources for
emergency situations
++Glaciers Melt, landslides and
ground instability geohazards in
flood affected areas
++Education and capacity building
as a cross-cutting issue

20

fuu.
International Flood Initiative iig;

l Inlérnational Centre for Water Hazard and
Risk Management (ICHARM)

Tsukuba, Japan

KT YRITR—D AV ERRE S~
(ICHARM) D<IE (L)

ICHARM

Imtamcmcncs Compe b Womes Hemmerd ond s
Moyt wder By e et of INICD

< o e,

21

ARAIKEE
B®EA (HE)

UNESCO-IHE |

~ Flood resilience
~ Floating buildings

~ Redesigning urban areas

~ Flood warning
~ Developing flexible, appropriate software tools for real-
time flood prediction

~ Examining the effect of climate on flood prediction tools
» Using SMS messaging to deliver flood warning by location

' + Operational Regional Drought early
warning system

« A Regional Groundwater Resources
Database

- A critical mass of scientists
+ A set of drought response policies for

managing groundwater in emergency
situations

23

75

24



Haiti — Presidential Palace, 2010
NAF KHEETEB 2010
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~:~Tra'ining of 350 masons on earthquake- — . )
resistant housing ++ International 2 -
+“+ Psychosocial support for secondary school sy ! P}atforrn for N
children Reducing 2
% Reconstruction and equipments for secondary Earthquake
schools and vocational colleges Disasters
«» Support for community radio stations IPRED: #85-f MR
«+ Rapid reestablishment of Haitian coastal ERTSvbI+—L4

hazard warning services
<+ Humanitarian commmunication programmes in
refugee camps

Buxsew Resanos barmmy R
IQBR [reoumon bsmuteor :
IR Sevoiooy Aaxp Earmkuare Exonemne

27 28

| iPrED #®  |PRED - Earthquakes

latform for Reducing Earthquake Disaster SI)PRED]
R RERTSVNI+—L4 (IPRED)

[ Chile’ Universiad Catolica de Chile | F1)
I a3 | EmAWESRES | YT
!H(IISEEJ indonesia Research babbute for Human I"’&Jl’"h Jb
UNESCO Sottenents (RIHS AURRT
A = | rIRE
! Maxico Nabonal Center for Deasier | .
Preventon (CENAPRED) }#V:'

S ——
g G v iy | 7% J—
I Romania: Nanonal Center for Sesmic Fask N—T=F

Reduchbon [CHRRS)

[ Turkay. tstantud Techrucal Unvenaty 17y | | )3

e Pl

y——— Y S — ‘Research © Taining o Datdbas
o B F—RR—2

International Platform for Reducing Earthquake Disasters

29 30
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Reducing Earthquake Losses in the Extended Mediterranean Region

EEHRT

RELSAR - Earthquakes

#iE - 7T

-

Reducing Earthquake Losses in the South Asia Region

31

LNSN - Earthquakes

'f“-

Libyan National Seismological Network — National project with regional vocation

m

BEXM SO—/UL BRITH—R
++Global Taskforce on Building Codes

33

HRTUX(RI8—I) EZa—T Y — (AF) BT
Kathmandu Office, Nepal and New

Delhi Office, India
<

34

AR XEZa—T—BBRORRE

++ Establishment of +* Improving Human

Earthquake Monitoring Security through Better

Stations in Nepal Understanding of Flood
Mechanism in the
Himalayas: A Pilot Project
for Flash Flood
Management in the lesser
Himalayas of South Asia

“* Preparedness for Flood
Risk Reduction through
Mapping and Assessing
Risk and Management
Options and Building
Capacity in Lal Bakaiya
Watershed, Nepal

77
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jiiiig'c,| 1oL w¥~y ICL - Landslides

BB TR TR

International Consortium on Landslides

International Conso

m on '
Landslides (ICL) o et

pA_SEEd L]

37

IMEWS - Volcanoes

% - -—

LT IMEWS BRI R RRBIE (kL)

Volcanoes - International Monitoring Early Warning System

DIPECHO Project: Strengthening Early
Warning Systems in
Central America from a multi-threat perspective

DIPECHO: RRM:M& AN D BARIN thl

39

L b
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o

l & g .

Inventory and diagnostic of EWS in Central America.

son "

4 Study of EWS legal frameworks and procedures.

4 Validation of the "Manual on EWS Regional Flood” (produced by the
DAS)

% Guidelines for the design and sustainability of EWS to Landslides /
Mudslides

< Development of educational materials on EWS for the Ministries of
Education

% Incorporation of EWS in the formal school curriculum of each country

< Awareness workshops and training aimed at authorities and officials
from the ministries of education in the subject EWS

% Support national efforts to commemorate the International Day for
Disaster Reduction

i
|

40

Safe School Strategy s s aimmp |

ool collapse or damages

WELI=FROH

-Tangshan, China 1976 (>2,000)
*Spitak, Armenia 1988 (>1,000)
=Ardakul, Iran 1997 (110)
*Bingol, Turkey 2003 (84)

+Ahmedabad, India 2003 (>25)
«Kashmir, Pakistan 2005
+Sichuan, China 2008 (>6,500
Classrooms)

+Haiti 2010 (>5,000 schools)

41
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School Safety ##oze

EEHRT

aARA3

UNESCO - Indigenous EXOHN

1. Baseline study on school
safety activities worldwide
2. Methodology for assessing .
school safety Indlgenous
3. School safety index Know!edgt —
it 4. Guidelines for
R SH R strengthening school EE(EH) OHNE
safety ESD-DRR
% Multi-sectoral 5. Implementation of school
(ED, SC, SHS, CLT, C1) safety measures, e.q.: PAsiEw - K
< UN Interagency
(UNISDR, Unicef, WB, etc) (soft > emergency plans)
% DRR Community (hard = retrofitting)
(Pian, Save the Children. INEE)
TPKE
43 44

e Crgtiras

' DIPECHOQO Project: Learning and
l Preparedness for Tsunamis

=

m?@ 1%23 FACrHh: RELE

F aOVEF THFRL-R)L—

Y+ Learning and

T | (e

para s .
I Clancia y b Culturs

45

Education Package “Earthquake

mf

g v

Preparedness Programme for School”
UNESCO Office, Jakarta

q BH A Ar— FROBBHRIOTSL (SvhILE)

Famra G
e

Reinforce the school community group in disaster
preparedness

1. Development Kit for Teachers
2. Learning Materials for Teachers

3. Worksheet for Students

46

Asia-Pacific Cultural Centre for

e UNESCO (ACCU)
©akR3I PUP(AEE) XLV E— (ACCU) BA

- Programmes and
materials in Disaster
Reduction and
Preparedness

47

48
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N \'77Uﬁ
DRR Activities .~

upport for the study of geo hazards within}
e framework of the geosciences Initiatives
African Region

]
T
sy

understanding of, and the preparedness for
geohazards

< to be included and specifically addressed in the
study of Earth science in the Africa universities.

BRHPEFRORMEHTONT—FRRALR(FIVHR)

H «“+to improve the awareness and the

49

Hyogo framework for action

RETRI#E 2005-2015
WAETRS: FALERET S0

Priority No 3: M, B BEEERT S

Knowledge, innovation and education -
Building a culture of resilient communities

m

(———T
o e

DRR integration into curricula
BEWH) X215 LADOBHEOIAH

1. A comprehensive mapping that EODE@OBEE S|
captures key national experiences SRS CE B
and good practices with regards to SIS~ =B ~ =05

' integration of DRR in school e

curriculum

2. A guidance for governments,
ministries and partner agencies and
organizations to effectively integrate

“the integration of disaster risk reduction as an . . i - T
DRR in curricula. It will draw from ni f-'f
intrinsic element cff the UN Decade of Education previous experiences and further unicer &
for Sustainable Development”, DRR agenda through curriculum
enhancement.
TPKE

51

m' HOREEM: WA HE. AR

52

axR3 /Avas FOTATEMREER
UNESCO Bangkok

Asia and Pacific Regional Bureau for

' Education
Minimum ﬁﬁ__I
Standards for ' SF;'
Education: f i 3 .
Preparedness, ‘*1\ 7 . )
Response, i AR & :
Recovery. ‘ ‘ﬁﬁiﬁ;}*’\
i -
I D#EeE INEE N
2= S
53 54
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Education for Natural Disaster

Preparedness in the Context of ESD
UNESCO Bangkok Ri#®ESD

Take stock of ongoing ENDP activities at the country level

Conduct situational analyses in the following proposed
countries to identify and address gaps and needs:

China Japan hE B
India |Indonesia AF LUERLT
Philippines Sri Lanka ZAIEY RYSUH
Thailand | Vanuatu 84 KRPY

1. Development of an ENDP materials website

2. Regional Workshop on Education for Disaster Risk
Reduction for Sustainable Development

3. Curriculum recommendations

55

m B St A

br B

EEHRT

RSB EEM (BEAT=2TL)

ﬂ
v
." Learning

to combat
& desertification

! Teacher s Euide

56

Web-Tools @z=7-v—iL

[yl
e rp—

57

Culture Sector xit#M

+ World Heritage
150 A
| —'_ ‘a‘\\-“ p‘]ﬁ ‘"/%"
g j
Culture Sector '%, A
(CLT) Gr

Protecling, safeguarding and
managing the tangible and
intangible heritage

59

81

The World Heritage Convention:

- unigue international legal instrument for the
protection of both cultural and natural Heritage

- international cooperation in favour of the promotion
of peace and recognition of cultural diversity

60



Strategy for reducing risks {#RiRE l
at World Heritage Properties B

| Heritage  #FRE RAWBTHESLI-ME @

A concept created by an
emergency:

“Purposes: Bfiy: #HRREOREERLTS
+» Strengthen the protection of World Heritage
+ Contribute to sustainable development
o integrate concern for heritage into national disaster
reduction policies
o incorporate concern for disaster risk reduction within
management plans and systems for World Heritage

properties in their territories.

1910 : The first dam Is bulit in Aswan

The Nubian monuments are threatened by
the water of the lake created by the dam.

1960 : The construction of the high dam
of Aswan is accomplished

“The Nubian monuments will disappear
under the water unless...”

61 62

s[HEFch 1960 196043888 aAFARaMEREME @

UNESCO launches an international campaign...

UNESCO requests international
technical and financial assistance in
order to save the Nubian monuments.

A group of experts, coming from

different countries, is asked to prepare To protect

an action plan in order to safeguard all cultural heritage

the Nubian heritage.

- the contribution of 50 countries XEREDRE

- an amount of around US$ 80 millions

- the acceleration of the excavations

The temples of Abu Simbel and Philae are “saved"”. R=TFFaEFaOHMMM Landslides, Machu Pichu, Peru

International Programme on Landslides supported by UNESCO

63 64

BAM, IRAN 43> /4 20034 sLHMME

82



m SOCIAL AND HUMAN SCIENCES

Ethics and Disasters

HEAED
m

EFERT S 4— (BREFRA) BE

Lo International Institute of Seismology
and Earthquake Engineering
67 68
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FE (2015 FUERDRR—KEERORELSEDERE]

YN/ - T)E—=73 IRDR BEZZESZER - MEEERHKBREHRE

"Views for the post-2015: achievements and challenges in the field of disaster risk reduction”
Salvano Bricefio, Chair, Science Committee, Integrated Research on Disaster Risk/ Former Director of
UN International Strategy for Disaster Reduction

HKEBRKFICHERIVEEEE &
DF=HDERREH DR LRE varsz

Achievements and Challenges in ,
5 R 2 I Global data and trends on “natural " disasters,
International Activities for Disaster| tnderatanding Key concepis
Risk Reduction and Building TERINBOERAT—S LR, THEEORR
Resilience to Natural Hazards

I [ Key international instruments: UN International Strategy
for Disaster Reduction and its Hyogo Framework for Action

i ial Sy on (2005-2015), and Integrated Research on Disaster Risk
Pi ing Lives from Earthquake and Tsunami Di 3" A BRI R : 0 R SRS D S AT R A 2005-2015) & B I B AR
ERVGRIPS/UNESCO, Sokairo-Hall of GRIP.
Tokyo, 27 June 2012 l l [ Climate change, a main disaster reduction issue

YT e—=3 Salvana Brcedol SRR, BECH KRS
IRDRACSU 4% RAMS  Chair, Science Commatiee., Integrated Research on Disaster Risk (IRDR/ICSU)
MUNISDREE B E 20012011 et D aCC DR (010

WWW i Lorg, www preventi b.net www. unisdr.org

1980-2010FEDEHFDOREZGERKEE  HEHLER

Natural catastrophes worldwide 1980 — 2010
Number of events with trend

AUWORER
FERIKBOMRT—FEME@.,
e A -
l Global data and trends on “natural * e
disasters, understanding key concepts o

a

BRUE RRARS AR BE KRB AKE  RBUE FiIOW

L] (Emthgmkn, tura, T () L (Flood, s |Extroma torperstun,
volcans; napon) movement] degh, formst fie]
© 2011 Minchener Rickversichenngs-Geselischaft, Geo Fisks Research, NatCatSERVICE - As at January 2011
3 4
w8020 WEQRAORETERNE: SRELEBOER HROXEGERUE 19502010 DEBERBEOLLI0KE
Natural catastrophes worldwide 1980 - 2010 Significant natural catastrophes worldwide 1980 — 2010
Overall and insured losses with trend 10 costliest natural catastrophes ordered by overall |
Bn US$)
WEHE(10{8KIL) Sk SRR
i xana ne Ewng Overall losses. insuediosses TR ML
Period Event Mlected Mea ' Fatalities
BREG e
e 53082005 Humcans Kators  USA' LA, New Orieans, Sidel, U35, Bioxi, 125,000 2 130
AMY—F Pascaguts, Winetans, Gusport
: 17.1.1988 m Japan Hyogo, Kobe. Osska, ¥yoto. 100,000 100 640
200 -1
1242008 E 3 Crwra: Sichuan, Maryeng. Bechuan, Wenchusn 5,000 x #4000
lm.l Shifng, Chengo, Guangyuse, Ngses, Yam
150 mae [ USA' Nomisce, Les Asgeles, San Femarts 400 53 ]
J—RUy> Vel Vears Owge
644 52008 USA Cute Hati Dominscan Regubile Tuks and .0 ns0 m
w0a i Cacon iz Baramas
e B P ety S iy 0 100 am
o T L
. Hit ] (L
1 lll IRARAREN {i- - X DNNE Ewme Jupa: Horatu, Migata, Ofya, Tokye, Hegaeka, 2000 ™ @
e deitall FAME e
WD TRED TR 1966 1588 1080 O M 1904 1908 2000 2000 2004 2008 08 2000 AL “i“;":‘:j’:_ S TS LN e L] i »
EEHAE 00ERE) OB S E 2010F RK) menLme China: Gz, eng. Guyan; Thajang: Sichuan; 0 s 1050
[ Oversll ioases (in 2640 vahues] |l toured losses (m 2010 vasues) %*! Hurars, Anbus, Jang, Hutel, Guargal, Jangau
= Tremd overall losses. === Trend smured kases ) .
PR R P s oxm - As ot Jarwary 2011
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aHE
HROKEZEREE 19902000: BRIRBEED ELI10KEE HROKEFERUE 1502000: FEERO LEI0KE
ifi natural p ridwide 1980 — 2010 Significant natural catastrophes worldwide 1980 — 2010
10 costliest natural cat pt dered by i | losses 10 deadliest events
L wmew 00T DRI T R e
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7 8
HRYATRR (WO LI 2 HROME — KEEERGER) TR
What is Disaster Risk Reduction (DRR)? Global Trends - Disasters are NOT natural
FiREFEMOEIMENAMEH

« A conceptual framework consisting of

ways and means: REMERSLEIEHOTHEIAOOBME
— To minimize disaster risks (hence, loss of lives,

livelihoods and property) by reducing the degree of
vulnerability and increasing resilience capacity

— To avoid (prevention) or to limit (mitigation and
preparedness) the adverse impacts of natural
hazards with a sustainable develo &nent agproach

BMELRAANCARER (NY—F), SREMZY 3!*34..“‘
Greater exposure to natural and human-

induced hazards, climate change and HAZARDS +
variability EXTREME EVENTS
#ERHN: HE, RUELCRE, JAERRNTY

Socio-economic: poverty & unsustainable
development styles, unplanned urban growth e
and migrations, lack of risk awareness & risk 3 ¥
govermnance institutions & accountability...
WEN: F+avieHA. ERLKROSERETS
Physical: insufficient land use planning,

Mﬂﬂtllﬁnnft‘t BEEBTOOMETH L housing & critical infrastructure in hazard vu LNERAB'L]TY
prone areas, little safety awareness..
Natural hazard  Vulnerabiity _ | Disaster Risk ERRBLLERRTORE (7270—7, BHEE)
+ Exposu[e' = Capactly Ecosystem & natural resource depletion
SRR EE - ERRE HEURY (coastal -coral reefs, mangroves...-, A
M- (S Reh mountains, watersheds, wetlands, forests...)
9 10
= = o £Ri P
BTy BEAREBSEICE fL S T M S SRRy SRR TRy

The vision of disaster risk reduction: Building resilient
communities towards sustainable development

FRE R
DEIDMA
The six
principles of
sustainability

wiow colocac

Ecanomic

Vitality Participatory

Process
#HnIoER

Equity

ity
informer 3¢ him

Disaster
Resilience

E~OERN

Quality
of Life

EZOR

Traditional perceptions and approaches on disasters. ..
!Eriorities have been and still are...

. Puhlir fatalistic perception: « natural » disasters = acts of god = focus
on prej or Tesp . not und di dlsaslcr\ asa hu.mau
1on through wrong or i plete devel not fi d on
building resilience and reducing human and social vulnerability, as it
has happened in health and accidents prevention, among other hazards
* Governance & policy processes focused on preparing for the
emergency and the short-term: - RARESERODO
— EMERGENCY MANAGEMENT: disaster management &
humanitarian action: politically sensitive, « CNN syndrome » with
DRR still a small complementary/secondary fimetion
— SECTORIAL AND SHORT-TERM development with policy
integration, long-term sustainable development vision and helistic
approach still mainly thearetical

*  Fragmented knowledge transmission in academic institutions:
NATURAL SCIENCES, ECONOMICS & QUANTITATIVE
A\IALYSIS and not enough social sciences, é)sycholon)’. anthropology,

2y, C leadership, ethics,
LOVEMANCE, « NEW economics »... or kmnle-dge -based and applied
research (DRIP syndrome)
FHOERTOR N MTOROEE
11 12
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Natural Hazards, Unnatural Disasters — The Economics of Effective
Prevention” by World Bank and ISDR system

ﬂ##ﬁﬁi!l WO RS, UM SR S
Evaluates economic arguments related to DRR. through a cost-benefit
analysis of different DRR policies and measures

* Influences the broader thinking related to disaster nsk. awareness of the
potential to reduce the costs of disasters, and guidance on the

of disaster risk-reducing interventions

. The study was issued in Nov 2010 and is available ar:
Lttp:/www gfdirorg/efdi/nhud-home)

201 HRANFJAIERFERSE

2011 Global Assessment Report on Disaster Risk Reduction by ISDR system
partners

201 145 ADWIASO— VT Sob T —LTRE, HLLFIO—FERC
Report was launched at the 3rd session of the Global Platform for DRR.
Geneva, 8-13 May 2011

+ It contains new approuhes maml} requesting for radical reform of
inst ging risk among other

+ Available at www :u.mln.\]l.\r.'l‘n |.'||1d www.unisdr.org

FUERNL(A: ERERDHEO
SETRIHE(2005-2015) & R E RBIR

Key international instruments: UN International

I l Strategy for Disaster Reduction and its Hyogo
Framework for Action (2005-2015), and Integrated
Research on Disaster Risk

13

14

K — EITHOBE

Disaster Reduction — An Agenda in Progress
EmE s o+E

1989: IDNDR 1990-1999 — p of disaster red , seientific develap
1994: 1" WCDR - Yokohama Strategy and Plan of Action — Mid-term review IDNDR,
first disaster reduction policy guidance

1998: UNDP inherits DRR function from DHA (former OCHA) for supporting capacity
development on DRR ar national level

2000: International snln-gt tn: Disaster Reduction (ISDR) — for mrmﬂ:rdplrbhf

, link to I enlarged coordination at fnt | and regional
levels, mnwhngandpwrmmmps ISDR secretariat, UN Trust Fund
2002: 2 Plan of Impl WSSD Includes a new section on “An

ntegrated, mulr- ha‘an'f inclusive approach to address vulnerability, risk assessment and
dizaster management.

2005: 2* WCDR - Hyogo Framework for Action 2005-2015: Building the Resilience of
Nations and Communities to Disasters

2007: 1" session Global Platform for Disaster Risk Reduction (GP200T)

Moniter HFA progress, facilitate firther actions and parmerships, take stock, identify gaps
and ebstacles and share lessons and good practices

2009: 2* session Global Platform for DRR (GP2009) Monitor HFA progress, identify
gaps and priorities

2010: Mid-term review of the HFA and links with CC Adaptation COP-16, MDGs 2010
review and 2012 Sustainable Development Rio Sumnit

2011: 3rd session Global Platform for DRR (GP2011, Geneva, 8-13 May 2011) Momitor
HFA progress, identify gaps and priorities; 4* session. Geneva, 19-23 May 2013

HIETO— ULT VT4 —L4, H4EIX2013%6R 198 —238

D 1= D ERRELRE

International Strateqy for Disaster Reduction
R0 10FIDNDR1990- 1999 E 8K T S EEB S M AU/S12191= KU BA
Launched in 2000 by UN General Assembly Resolution
A/54/219 as successor of the International Decade on
Natural Disaster Reduction — IDNDR, 1990-1999:

The ISDR aims at building disaster resilient communities by
promoting increased awareness of the importance of
disaster reduction as an integral component of sustainable
development, with the goal of reducing human, social,
economic and environmental losses due to natural hazards

and related technological and environmental disasters.
EERE

15

F2EHFAFHESHEWCRD 2005%1 BRFICT

World Conference on Disaster Reduction
2" WCDR, Kobe, Hyogo, Japan, 18-22 January 2005
SRTHEE 20052015 (HFA) : HEISHOE-2S2-FTr DR
Hyogo Framework for Action 2005-2015: Building the resilience of
nations and communities to disasters (HFA)

¥ 3 Strategic goals 3DORMEEE

v 5 Priorities for action SOD@ETH

¥ Implementation and follow-up RiTEIHO—TvT
BEEh IR

Expected outcome:
5#10EMTWCDRIE, AZ1 =T PEOUBRROBXNSMME BT,

The WCDR resolved to pursue the following expected outcome for the
next 10 years: the of di: losses, in lives &
in the social, ic & envir | assets of ities &
countries. The realization of this outcome will require the full
commitment & involvement of all actors concemed, including
governments, regional & international organizations, civil society
including volunteers, the private sector & the scientific community.

FMTEEAE 20052015 (o3%)

Hyogo Framework for Action 2005-2015 (continuea)

3OONMEE
3 strategic goals:

FETRCHEOREA-RUOMAEIUNRMIRYAND
- The integration of disaster risk reduction into
sustainable development policies & planning

ZTOLAIL, BIZIZaZFLANLTHEEHERRL. RNEMLTD

- The development & strengthening of institutions,
mechanisms & capacities to build resilience to hazards

RAHGHAIE - AARMIELT, UAVBROFEERRBIZRYALD
- The systematic incorporation of risk reduction
approaches into the implementation of emergency
preparedness, response & recovery programmes

17
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RETEEAR 2005-2015 (058

Hyogo Framework for Action 2005-2015 (continueq)
5O WEITH
Five priorities for action:
1. Governance: ensure that disaster risk reduction is a national and

local priority with strong institutional basis for implementation
MNER. A ORERE RS, REOHORNTHESRERRTS

2. Risk identification: identify, assess and monitor disaster risks and
enhance early warning
WHIAIERE. FE. ML ANEEEALTD
3. Knowledge: use knowledge, innovation and education to build a
culture of safety and resilience at all levels
FTATOLALTHISLERBET S0, R, BF. AREFATD
4. Reducing the underlying risk factors in various sectors

(environment, health, construction, private sector etc.)
RENTYAIEEEERTD

5. Strengthen disaster preparedness for effective response
BROTGERHED-HOEMNRMERLTS

{
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Wi — ETPOBIE (o5

Disaster Reduction — An Agenda in Progress, cont...

TR 015FEThLE
Next challenges, to 2015 & beyond...

&M AY - H i ADEES

+ Stronger risk governance institutions. including
integration of DRR into various sectors: issiie management:
team building: stronger local implementation with greater
participation. decentralization, transparency and
accountability at all levels...

+ DRR recognized as urgent first step for CC adaptation in
successor agreement to Kyoto Protocol (Doha 2012...).
urgency to start planning for future relocations due to sea-
level rise. glacier melting and water pressures. ..

+ Hazard risk as essential requirement in MDGs and
future SDGs (UNCSD, Rio+20) & development planning &
sectors (land-use, urban & sectorial planning)

MRERRERECORBEN—BMLBRTICE

EREEESL-FLMRENCREORRAMCHZEENOSEERENLTI L

WK — EITPOBE (=38
Disaster Reduction — An Agenda in Progress, cont...

EREEOMNBEEFNLEBRY —EALER

* Hazard risk reduction recognized as essential ecosystem
service by environmental policies & legislation

+ Greater awareness-raising programmes for wider public
understanding of risk & vulnerability, in particular of building
safety for homes, schools, offices...; #%. 2REEFORERSH

*+  Greater leadership by high-level authorities in public &
private sectors & civil society to ensure a paradigm shift: risk
mowledge. a regular feature in educational programmes at all
levels, same as health or traffic prevention. .. rg@MoEstoss

+ Enhanced ethical perspective of disasters & risk reduction as

art of sustanable development (6 sustainability principles),

including rights-based approach, accountability & transparency
for disaster losses & impacts. participation. decentralisation. e

+ Urgency in building resilience in those countries whose MRS
economy & trading capacity are dependent on exports that are
especially affected by recurrent natural hazards such as tropical
storms, floods or drought
BHEFKPRRIZEFTIEORITHATE~ORBIZMNA

21
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ICSU/ISSC/ISDREBYRIEEIDEmME: TLEMERG
The Integrated Research on Disaster Risk
programme of ICSU/ISSC/ISDR
Key questions and a response:

= Why, despite advancesinthe The IRDR Science Plan:
natural and social science of addressing the challenge of
hazards.and disasters, do natural and human-induced
losses continue to increase?  environmental hazards with
an integrated approach to
research on disaster risk
through: an international,
multidisciplinary (natural,
health, engineering and
social sciences, including
socio-economic ana!%sis}

+ To what extent is the world-
wide growth in disaster
losses a symptom and
indicator of unsustainable
development?

HEORHIStHRHET,

TERETNARTIDH collaborative researc
COREEROUBHEEL programme. To be found at:
BT ETZLMREORART IRDR Science Plan at:

&Y. F-tOHERLGLIDN www.irdrinternational.org/

HEBEDORR
Forensic Disaster Investigations — FORIN
& IRDR Legacy

HRONF—EHEORTEAOR L
+ Probe further into complex - An enhanced capacity
and underlying causes of around the world to address
growing disaster loss hazards and make informed
+ Fundamental cause of decisions on actions to

disasters s
+ Trace out and assign causal reduce their impacts.

exp}anat_ion of Io_s;es ENE - ARNSENFE B Wi~
+ Intervening conditions that . Societies to shift focus from

isrlcrgase;! o rEdt'"‘;? losses  response-recovery towards
anas orcasa shidios prevention-mitigation,

¥ SO IOTIEE S A building resilience and

methodol as a standard S :
for resear%?lyon disaster risk  reducing risks, learning from
experience and avoiding

past mistakes.
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KRLY. BELH K ORE
[11

Climate change, a main
disaster reduction issue

SBELEBEUTIRY
Climate change and disaster risks

SUBLL BRI EICERYSS (IPCCIE)

1 . Evidence of more extreme events already found (IPCC
Assessments) — temperatures rising, loss of glaciers and
polar ice, droughts, heavy rainfall, heat and cold waves,
stronger tropical cyclones, floods...

WL RICHL, ADKPTLAOMRRERNE(SIDS) A BRLERTHD
2‘ Populated deltas as well as small island developing states

(SIDS) are most at risk to sea-level rise

SAYOESR | )IVBLLER., i )FLLAFTOER. i) HLLSR 155
3. Impacts in 3 ways: (i) more extreme events (increased

frequency and intensity) in same areas (ii) more extreme
events in new areas, not prepared for them and (jii) new
impacts from sea level and temperature rise, glacier melting
and greater stresses on ecosystems and water

i x?d)ﬁcfult. BEMICHROREIZHELNELS
4 Incréasing disaster risk is primarily due to development

practices

25
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HKFIRIERDT=0 O TIRECR

Climate policy to reduce disaster risks

O0TECOPLIOQAYTRSEIC UM EEAD
1 . UNFCCC COP 13 2007 Bali Action Plan proposed “risk
t and risk reduction strat , including risk
sharing and transfer mechanisms’... and ... “disaster reduction
strategies and means to address loss and damage in

developing countries”...
2010 COPI6THBE L OERERR(SREMEDCOPIS)ILE
2 UN%CCC M’Ehoc%%#ing roup on Long-term Cooperative
Action agreed on DRR & HFA for CC adaptation at 2008 COP
15 Copenhagen, confirmed at 2010 COP 16 Cancun
Adaptation Framework and Durban 2011...

3PS EAN LN ERER LN S ARERE the most
leverage when placed at the centre of national development
planning, DRR still to be integrated in national CC adaptation
plans (NAPAs & other), & in criteria for all adaptation funding
IPCCOR B ERMBEERO S0 OBRER U BOY I WREBEE (SREX)
4..IPCC 2012 Special Report on Managing the Risk of Extreme
Events & Disasters to advance CC Adaptation (SREX),
available at <http:/fipcc-wg2.gov/SREX/>

Climate change and disaster risk are
intertwined issues SEBETRE KBS
Important opportunity to achieve
reductions in disaster risk $EZFOETEL#S

HFA as an important available tool for
adaptation to climate change and other
hazards (earthquakes, etc.) SUERMEFIZHZ) HFA

ISDR, IRDR, GFDRR, GNDR in place, more
partnerships to take actions and work
together BARARRIL &Y 2 GElE

27
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HERLLTOW O I ORE
Some reflections as conclusions

Need to avoid using « natural » disasters and use instead

‘natural hazards' and 'disasters’ or preferably, ‘disasters caused

by vulnerability to natural hazards' or ‘disasters triggered by
natural hazards'... T[ESINBERDTTERNT—FOIREIEES
Need to promote and develop a pelicy focus on risk reduction

and management (prevention, mitigation, preparedness) as
essential requirement for SD, also of interest to private sector

for ensuring business continuity, not only as CSR  R#lIcRA%SHTS
Use comparisons with health prevention policies for advocacy

and policy-making EBOSELESMRET. ARFERNELESHIZTE
A main common objective of DRR and CCA policies is to

advocate for the urgent need to reduce risk and vulnerability to
current climate variability as a first step or basis for adaptation to
the longer-term effects of CC... prgirmpemasaRizEENISS

HYMESTEWET
THANK YOU

www.irdrinternational.org
www.preventionweb.net

www.unisdr.org
www.globalquakemodel.org
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HE HHOF-LERE LTORAM®ES

"Long-Period Ground Motion as a New Urban

Research Institute, University of Tokyo

2012/06/27 Kenken symposium

Long-Period Ground Motion
as a New Urban Threat
e |
O -LRELLTOEEF R

Kazuki Koketsu #ii—i2

Earthquake Research Institute, University of Tokyo WE X% EIHER

— Background in the world (2) #%®

Far -source ones mostly consist of surface waves with Ionger duratnon
than that of near-fault ones. They can even be damaging in some
circumstances; the worst example occurred in Mexico City due to the
1985 Michoacan earthquake. Further examples were provided by
recent large events such as the 2003 Tokachi-oki, Japan, earthguake.
In addition, long-period ground motions can be predicted only by
numerical simulations, differently from short-period ground motions.

— Expansion to newly industrializi
> HFRIRE~DOHX

L2006
B HT300miLE
.C-umm with buikings in the top 200 and buildings 300 m (880 Mjor & FEEBUERY ]
taler under construction
Countries with buiidings in the top 200 ARELDE
Countries with builings 300 m (980 f) or taller under construction but no
3 .
current buldings in the top 200 :.E:,n;_{,’ i
(from Wikipedia)

WL 2006 B

=i e
S4E 0
9]

iR —  ERXKFEHMEMEMRIR
Threat"

Kazuki Koketsu, Professor, Earthquake

= Background in the world (1) #%0

l_ong penod ground motion becomes an important issue because of rece rapid
increase of large-scale structures such as high-rise buildings, cil storage tanks, and
long-span bridges. They can also affect long-period structures such as base-isolated
buildings. Large subduction-zone earthquakes and moderate to large crustal
earthquakes can generate far-source long-period ground motions in distant
sedimentary basins with the help of path effects. Near-fault long-period ground motions
are generated, for the most part, due to the source effects of rupture directivity.

B4 2
far-source
@=mEE near-fault

LHR—LTIERATRFSOEXERH,
1980 R LIBHERE LA TBLAND,
Large and shall

erity can be such that

— Shaking table tests for the effects of I
= motlon on people in a high-rise bullf.‘l

We think that the building itself should be all right but people inside
are greatly affected by long-period ground motions.

BMEOLORBALKES, AHOAMIIREANERDTAEEERERTETHES.

6



period ground

REANHERD
B|AwsR ()

2004 off Kii penlnsula
earthquake (Mw 7.4)
excited well-developed
far-source long-period
ground motions at distant
basins, which were

observed more than 1,000

seismometers.

Osaka basin
(Osaka)

Nobi basin
(Nagoya)

Kanto basin
(Tokyo)

E Background in Japan

® The Headquarters for Earthquake Research Promotion (HERP) of
the Japanese government set up *Section for Subsurface Velocity
Structures (SSVS)' (chair: K. Koketsu) under ‘Subcommittee for
Evaluation of Strong Ground Motion” of ‘Earthquake Research
Committee.” WEREZWRERES BTMETTLENSHE M)

@ National Research Institute for Earth Science and Disaster
Prevention (NIED) and many other institutions constructed
velocity structure models all over Japan. SVSS has started a 3-
year project (PI: K. Koketsu), where those models are being
updated for long-period ground motion hazard maps.

@ The long-period ground motion hazard maps are being made by
numerical simulation with the updated velocity structure models.
The updated models will be combined into a Japan integrated
velocity structure model at the end of the 3-year project.

ERMieRB O/ N\ —F 70T EHLVBEMEET VS SBMH R THER D,

— Features (2)

It was required to establish a standard modeling procedure for
lower parts of velocity structures in Japan, in order to keep their
quality up.

Models with which ground motions can be simulated well is more
preferable than models with which geological entities can be
recovered well.

S-wave velocity structures are more important than P-wave velocity

structures, because the main parts of long-period ground motions
consist of S-waves and surface waves.

Actual records of ground motions from small to moderate
earthquakes are used as data, because they should work for models
with which long-period ground motions can be simulated well.

In the prediction of long-period ground motions from a large
subduction-zone earthquake, the structures of the lower crust,
upper mantle, and subducting plates are also necessary.

EEHBEDORARR (2)
Far-source long-period ground
motions were developed along a
propagation path (Nankai trough
zone). They were then amplified
and lengthened in the Kanto basin.

Features (1)

@ Velocity structure models control the accuracy of long-period ground motion
hazard map more than source models.
city structure consists of three parts called " surface soil layers,’ " deep
mentary layers,’ and " crustal structure deeper than the seism Se
® Surface soil layers do not affect long-period ground motion so much as the other
two parts, so we are concentrated into the two parts lower than the engineering
bedrock. 10

Standard Procedure of Modeling 3-D
(1) (Koketsu et al., Tectonophysics, 2009]

10 the basement and liyers based  Step &

o and reflection surveys, and
1 Sowave velocities Bused oo the

vewlts of borehole bopzimg, macrotremmor surveeys, spectal
ratia anadywes of sevimograma, and eeperical telationdigs

Betwren I ant S-wave velooties

Srp X

pevieas of 1V [or
Srp T Adjt the veloctie

forward madeling of Bme history vavelorms of obuerved

gramm.

Oth-grade model = Initial model after Steps 1 to 2
0.5th-grade model = Intermediate model after Steps
3to5

1st-grade model = Final model after Steps 6 to 7

90



= Flow chart of “Standard Procedure of M
— Velocity Structures”  3RTEEMIE

IRTAMEEET I (ORETIV)

SRTREWEETIL0. BRETL)

BRUFHEDHD
FLMEEEEETIL(OL

From Ap, of “2009 Long-Period Gro
Motion Hazard Maps™

13

— —= Progress towards long-period ground
— ——maps RAMEEENTF—FTII O
Three Wide Areas and Scenario
Earthquakes amkmei+UAmm
A: Miyagi-oki earthquake
B: Tokai & Tonankai earthquakes
C: Nankai earthquake

0 LIRERER
Occurrence Probability within

30 years from Jan. 1, 2008

* 1944 Tonankai w
earthquake (M8.1)

® downtown Tokyo
(Otemachi) 7

Observation (restored by
Midorikawa et al., 2006)
Simulation (this study)

Displacement NS

Ekk.zymy

i Displacement EW e N
bl i ]
» Al o

8 f————1pf l"llt(,.'m%¢_\--_\.‘.. N An s N i o e
- "
»

) m o S AR s o L]
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— Progress towards a Japan integrated\
— model BADHAEEMETT L OMEL

1st grade by DaiDaiToku
1st grade by Itoshizu & Miyagi-oki
1st grade by Special Coordination
Funds (in progress)
O 0.5th grade for National Seismic

Hazard Maps for Japan (2005)

] 1st grade for National Seismic
Hazard Maps for Japan (2009)

These models have been updated
and combined into three wide-
area 1st-grade models

4

then be combined into a
egrated velocity structure

1

Example of development of a velocity s
EEBEETILOMSEA

The structure of
the accretionary
wedge has

mainly been
improved for
Region B, since

it greatly affects <
long-period A
ground maotions.

= Numerical simulation of long-period

REAMBEHOMIESSaL—Sa2
FD code by Pitarka (1999)
Grid Spacing
1 Horizontal: 0.25 km
I Vertical: 0.2 km(depth 0~3km)
0.4 km (depth 3~7km)
0.8 km (depth 7~67km)
Number of Grids
2401(EW) % 2241()
Target Pericds
3.5 or longer (0.28Hz or lower)

velocity structure

Aagaard et



— Simulation of long-period ground
- Tokal eatthquake in Region B (

=5 {m.,g.b—vaJ

11—]
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 RRMERBONF—FTyF O

Distribution of velocity response spectra (5 s)
EEEF!ZA‘JHI-G)}MF (s#)

Tonankai earthquake Tokai earthquake Miyagi-oki earthquake
WHEnE L &.30) WA ER
From Chapters 2, 3 and 4 of “2009 Long-Period Ground Motion Hazard Maps™

ERMHESHONF—FIY
Distribution of velocity response spectra (10 s)
EEGERARIOGH (108)

Tonankai earthquake Tokai earthquake Miyagi-oki earthquake
Lk 3 Wi B R

From Chapters 2, 3 and 4 of “2009 Long-Period Ground Motion Hazard Maps™

92

From

— Simulated ground motion Wavefe
- spectra (Tokal earl:hquake) ..

Tokyo Mmpomzn Bul|dlng : Kanagawa Prefectural Government Office

Chapter 2

Long-period ground motion he
AL BEBBONF—FIY
Distribution of velocity response spectra (7 s)
EEGEARIOSH (78)

Tonankai earthquake Tokai earthquake Miyagi-oki earthquake
L) iR ERmibR

From Chapters 2, 3 and 4 of “2009 Long-Period Ground Motion Hazard Maps™

= Report press release, and TV
HEE, RERRETU

Report in Japanese &%

Press Release in Japanese B kpifos sk

TV program in Japanese HARETVEM
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HE DR OBERINE Bl FE ) BEEMRABERRIIL—TR
"Structural Design Requirement on the Tsunami Evacuation Buildings" Hiroshi Fukuyama, Director,
Department of Structural Engineering, BRI

Contents (kEORZ)
Structural Design Requirement

on the Tsunami Evacuation Buildings o e
1) Categorization of the damage to buildings

GREBSME LSRR caused by tsunami
(RRICLDWMENI—DHH)

2) Structural design requirement on the tsunami

Hiroshi FUKUYAMA . ildi
Director, Dept. of Structural Engineering evacuation buildings
Building Research Institute CGRIESHEC L OEERITR)

EIATREA REHRRR
WEHRRTL—TE @l F

Most of the RC buildings were survived
without any structural damage
(Z<{DRCERFMITMENICIZIFMRETHRFLR)

Damage to RC buildings
(&2 —rEREMOES)

+ -+ However, severe damage were observed in a part of RC Buildings
(vor o, —BRORCEREMIZZIREUHEEL RN

3 4

(1) Total collapse (f#i%) (2) Collapse of 1t story (1B§DAALR)

Tsunami
pressure
(EERD)

xm‘

B column 1F column

93



(2) Collapse of 15t story (1B %)

undBunanmi
SN

(3) Overturning ($xf8)

Small openings
((:: [=3 A0 2 ARY]

The building overturned with climbing over the fence
— Huge buoyancy happened
(CORERYMATEML:: — KSERHMEALE) 8

8

Mechanism of overturning

Mechanism of overturning

(BGEIOAN=X L) (EREOAN=Z L)
Buoyancy Buoyancy
Qverturning @ Tsunami load Qverturning @ « Tsunami load
moment (REEN) moment (RiEEN)
(IE@Eedn) (E@EEdN)
Bull_dinlq Bull_dinlq
weigl weigl
(emEE) g oslcis L (emaE)
(E@IIEIRT 5H0)
Center of Center of
L el Resistance of piles ‘23“2']9 Resistance of piles
(EED L) (EED L)
(I L BIEH) (I L BIEH)
9 10

(3) Overturning ($xf8)

— Overturning moment due to tsunami load was larger than the resistance
to overturning by building weight and pile contribution

(REROREY TLEALEZLOA RO

— BELAICIBERIYL, REFEICLYEESEIhOANKEN 1) 1

Accumulated air under floor slab Influence to buoyancy
(FHICEETIRATOZRBEY)

It should be considered in the structural design
(BRI TERNLE)

11

94
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(4) Failure of walls (B m#i%)

Shear walls and columns should not be
failed to resist to later tsunami and
aftershocks.

HEMHETELCRAS THOMHE LR
1%, B2, EIROPEC, RRICER
FTH-OHBREETIIASEN

il

(5) Scouring (i)

Scouring happened at the corner of the building due to strong whirl stream of
tsunami (FFRIZELDREOFTALBEYOI—F—HTHELYRBERY)

14

13

14

(5) Scouring & Tilting iR - A%

= L :
A building with mat foundation tilted due to scouring
(HiBIcLYEBLEORENHFEHLI-A)

(6) Sliding (%))

Tsunami
pressure
(RIEEE D)

Pile foundation is effective to prevent sliding GRENRAIEIZIZ LA H ) L

15

16

(7) Debris impact (GER#HoHEHZR)

rge trees rushed into the building
(MO#MrSORARDEAN)

Failure of shear wall
(HERH XL THOR DL D)

Damage to steel buildings
(BBEEREMORE)

17

95
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(1) Failure of exposed column base
(55 H BB O B iR)

Rupture of anchor bolt, base-plate or welding part between column and
base-plate

(Poh—HIb RA=2TL—b, HLAGHEA—RTL— OB EBOEM)

(2) Failure of column top connection
(HERESEHOMWER)

19

(3) Overturning (&)

Exterior finishing was survived. Then large tsunami load and buoyancy
hap)

pened.
(HEHAFLEALERFL 0, KELEHEFNAMERLI LRSI D) 51

(4) Washed away of interior & exterior finishing
(RS EF OREE - Fi)
(5) Large residual deflection (kELEEIER)

21

Study on the structural design requirement
on the tsunami evacuation buildings

GREEHE )L OMERIHEICET H1RE)

Importance of tsunami evacuation buildings
CRRBHE LOGIBE T

* Evacuation to a high ground is a basic principle when
tsunamis occur CGREOERIZITES BELRR)

* If there is no high ground to evacuate to, a tsunami
evacuation building will protect human lives instead of
high ground (BA&AGEIZEVNERIBETIE, REEEE LA
WEITHhoTARETS)

* Tsunami evacuation building should be prepared for
quick evacuation in coastal area
(RS TORBLEMO:OIC, RESHE L OBMSLE)

8-

Proposal of the structural design method for tsunami evacuation
buildings (itiESHE L OWERIEORE)

96
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Background (&)

General principles for the measures against

+ Tokai E.Q. (May, 2003) (=@t iR wAE)

- Tonankai, Nankai E.Q. (Dec, 2003) (®mi- StE N wxE)
by the Central Disaster Prevention Council (& ®55&#)

2004 Study on tsunami evacuation buildings (BCJ)

(RESHELCHATINERN () BFRELL5—)

2004.12.26 Indian Ocean earthquake and tsunami

(AR B ERRR (1R

2005.6 The Guidelines concerning the tsunami evacuation
buildings etc, by Cabinet Office of Japanese Government

(RESHELFITRIHFF1> (WEF)) €

(BREHD MENEFOEXIIRLR)

Objective (B#9)

Review the structural design method of the 2005 Guidelines
(Japanese cabinet office) based on the observed damage
(AR TH MRS ) SRS R EE HEORBICE S=RI)

Tsunami Fﬁggm=§xn
(REEF=2ITREKEQCIEOREONNKE) ‘

Teunemt pﬂass‘ure Lo e Iz Design mundation depth
4 (m) (BIABKER
Inundation dapfh” é: ?:igla? p : Specific gravity of water
61317 I N * | o (UmY) (KoMEHREE)
b 389 ﬁ I'I‘ e & : Acceleration of gravity
R . (m/s?) (3 A 10EE)
R Jpgh
¥

New proposal based on the impulse of stream (FBIZFHUIH-HRE)

25

26

Analyzed structures (R RiEMOH)

Analysis based on the field survey
(B EAEICEOGRED

1) Set the height of tsunami pressure at ah, and calculate
tsunami load
(REEEOBSERKEN D offEBE. RHERE)
2) Calculate lateral capacity of structures

Collapsed Buildi Survived Buildi mawl Rcm (ﬂi&!ﬂﬂ):}ﬂ‘ﬁhilﬁ)
apsed Buildin uildin =
(RECEMER  ASLEMRE  (WELATDLOM)  (KELROW) 3) ?)j‘(@%‘%‘i?ﬁl&? icj;p;c)ny = tsunami load
Tsunami pressure
[
ah
Inundation depth Structure
Collapsed RC bridge Collapsed CB column Overtumed stone Overturned seawall ﬁ I’I \
i) LI -
(MIELERCRANM  (BULETD o e [CT Wy 2N apgh \Tsunaml load=alogh2
27 28
Relationship between « and damage pattern Influence of defense
(aLEEREORR) GER D EE)
E iz @ EIG * : Damaged
—~ gk = structures
B ® % ; Damaged g
x " structures (g ™
%m 0.0:No-damaged L Tsunami
. Damaged, | NoDamaged P direction
5 HWEBHY - 0 REWL g 4o
g 2 %o Withdefense i 2 WIO defense
5, | (EBMRAY) |3, GEREHRRL)
§ an - 28 ag [ [ @ 20 ap
§ Damaged and no-damaged § Damaged and no-damaged
= structures were classified at a =1.0 = Structures were classified at a =1.5
(a=10EEETHE. - RETRED (a=15EETHE.METREN
HESERD) HESEND)

29
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Influence of defense & distance from the sea
(ERMOER. BENCOEMOEE)

Influence of defense (E#MO#EE)

[1:15] e

with defense | w/o defense

Results of field
lI'WBSt tion
WESREY)

GE#EMHY) GERMEL)
a=2 | (a=3>

{Stream is reduced) <—

Referto previous guidelines & test results
(BREQH S PRBERFEER)

luence of distance from the sea (EEA SDEROES)
When distance = SODm stream is reduced. Then|a = 15]
GEEMS500mEL RS ERBHESICHBELNTa=1.5)

Structural design requirement on the tsunami
evacuation buildings (@ #E L O#EEREHE)

Design target (3%t B4%)

1) Not to collapse (flELALCE)
2) Not to overturn (EEILALNCL)
3) Not to slide GEEBLALNZE)
The walls and columns, for the tsunami contact side

shouldn't be by the wave pressure
(FHEICHDE PR, RREE ISR TERLEV O EEHE)

31

32

Designflow (i&itoifih)

(EHONE)

@ Ca.lm.l]ate!smlamlgres:}u’mm @ C alculalehum ancy

Caleulate tsunami load

() Calculate tsunami pressure GEEF DR E)

Tsunami pressure is obtained as static water pressure distribution
with height of design inundation depth multiplied by coefficienta

(REEEFEHARKROEOWKETHESND)

Tamani pressure (RE#E)
L

a: Cocfficint (k80

(REEHOED { :Design inundalica depth

® [Caleulatestory shear fore (EHREORI mmm:sa > . Py ety
(ZWEAMDONE) CRLSED  LiEn) B ah 4 w 4 $S00cilly gty of wikis

5 =z iz inndation pe 2
1 > | v’ (ChoBEGENRR
@ | Desmloi:exleno.ré {ﬂ;ﬁ#\éﬁ) .5 I eeenl | I :.-\(((:ﬂﬂ.ill! of gravity
® [ Designfor delmsnu ct jLES ] h /'! e K
} L
@ Design for scourir: O
® (REIZHTIERH) AN ‘Lﬂi

“{ Design for collapse prevention ;?:mm ) with wio defense

Design for overturning prevention | (8 #Mo ) Distance from sea GEhEH D) GE#R % L’&

m‘| Design for sliding gmenlml l;gm “'ﬁmﬁfg{gﬁgﬁm i S (FEREIC L &)

@ Designof immdallonbeam éﬁgﬁ 13 a 1.5 2 3
33 34
Calculate @ tsunami load & 3 story shear force
Tsunami direction
Lo TSI =2.0 3.0, « REEEAE Tsunami load can be reduced due to ratio of openings
e 500 . SR (REEHEMORISGLTERTED)
[-—-—_______Defense(ilﬁm Sea Lowerlimitis 0.7 (RAHRR|MOOTRETRETS)
Tsunami direction
1.5 2.0

« BRI

Defense
Sl saw)

35
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Buoyancy influences to design of collapse prevention,
overturning prevention and sliding prevention, should be
calculated

(EERAE . SRS, R OREH-EEMETIFHEHETE)

() Design of exterior elements (i E &B#4 D& Et)

Tsunami load = Ultimate capacity of columns and walls
(REREICRVELDD = SMERBEE)

Failure of columns and walls should be prevented
(&R OBAE IS L TRELEVCLERE)

£

37

38

® Desug_n for debrls mpact

Preventing failure of walls and columns is not easy
(RFEPISE-TidiE - BaM OMBEEH LT HOIZEH)

Auxial of each story should be kept even after
the failure of exterior column or wall due to debris impact

(SAERI-E T HEFARAMILYRBL TS, fﬂ)‘ﬁiﬁl‘!ﬂ!ﬂ
ELGWN (OB TR TELLEHRET S

(@ Design for scouring GEiEI=xtd 518)

Pile foundaﬂm is recommended to prevent tilting of
superstructures due to scouring
GRBICHL T ES#MEMARLEV I BREHRTD)

L/ -

Pile (fi2L5E)

Mat foundation (T #E3LH)

39
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® Design for collapse prevention
(BRI DIRET)

Story shear capacity > Story shear force
(BREOKERD > REICEEBBICELSH)

(9 Design for overturning prevention
(SaM@IRhIF DRRED

Axial capacity of piles > Axial force of piles
(MOBRXFD or BRSHRERD > MOWAEA)

41
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i0 Design for sliding prevention

Lateral capacity of piles > Lateral force of piles
(MOKEMAD > HISERTIRRFE)

(RBOIRE)

Base shear required for tsunami evacuation buildings

GRESHELICERSWEHRE)
(Incase of RC residential buildings : RCE S EEDRS)

Ce: Base shear coefficientin short direction (1B B £ A M HhER)

Inundation h (@K
10m 15m
=30 Cof283 | CeftRe
a=20 c4 CeN2
a=15 ca ck13s

@ : Strength due to seismic design is larger than strength due to tsunami design
félr.;}pt piles and foundations) (ifeXREke EREEIHRRIOHVRERIME

O : Meeting demand is available by increase of strength (need special consideration for
plles and foundations) (BRHERORRITHE. LEL. MEERRHIURHEETS)

4 : Require special consideration for increase of strength of super-structure, piles and

foundations (LERE. L. EUOBEEAXWOILHLONILTIREETD) 14

43

44

Design example (5&&t1)

a=20

Inundation depth (®7ki%) = 10m,

J

* Increase steel bars in columns and
« Increase wall thickness (230—-350mm)
* Increase pile diameter (13009—1900®)

Biaauiasnnt iraunilantiinaiy [inakosil nnnniiyasim

1
|
]
]
¥
]

T ol T

beams (- RORGEMOLI-)

(EEmORHBEEELR)
(gEEkREdLE)

ea e mtilias sl e wrwatl| (mae | waus [lm s e
[l

oy

TRasmmiliasmm [eammail i mats il aaua lim

alanl fmmme i Sl

(o v i it oo e bt b

Design of tsunami evacuation building
GRIEBHE )L DREH)

case inundation depth is larger than 10m (BAkZEA1OMERAS
& BHAREASYLRBEDOADKRELE LN HD)

High capacity buildings required (#E®RiLVBLRENHFBE)
¥ thicker wall, much steel (2£E<, - R2ORBGES

[ %%n ¥ bigger, longer piles (#izX<. &<)
[ IO AT —.available with tional techni i
b el e " available conven niques (HE3RFLH THLAI) ;
45 46
Conclusion
(F&s)

Itis highly expected the proposed structural design method
accelerate construction of tsunami evacuation buildings for
protecting lives from tsunami disasters.

(RRLI-fERHE AR REE LORBE(REL, HiET
SREMKICHTISEARVIHFEND)

BRI will continue the technical support for recover of the
disaster area as quick as possible.
(REFRMIE, WihO—BLREVVEROEHIC, 54D
HiTZEERTTOCTE)
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"The importance of collaboration for complementary research in the field of earthquake

engineering-An example SAFECAST project in Europe" Faruk Karadogan, Professor & Former Rector,
Istanbul Technical University (ITU), Turkey

International Memorial Symposium
27 th of June 2012 Wednesday
at GRIPS

HWEBITRSHOSLLLIMRRODEEM
The importance of collaboration for
complementary research in the field of
earthquake engineering
An example : SAFECAST project in Europe
I—0OvAIZBITASAFECASTZOS 4R EHIZLT

128 T—LIHXS
NG HIFTY
Faruk Karadogan

Seismically active Zones around the Mediteranian Sea

ol oh 3 buloby 323 0h T
b Re f‘\;«{ o
t - vV e

v

NPnFaLzHk ECOLEADER
ECOLEADER

An earlier project

OPEN FROBLEMS ERet e

Detarmability could represent 1h

7o¥xzsh ECOLEADER
Project ECOLEADER

ASSORETON

ANDECE bt 310
AnTPS
Jnt
POLIMI
[LS
ALm
To quartrty the behawour E “

focter of procast strutures &
compared he cast ity

HEOELO SCOPE ACCHIEVED 7 LIMITATIONS * BR
WEIZED ves The moch - had rigid sk
BREAL YES - " Bt o

OFEN PRORLEMS » gﬂ
BURTFL Determasity st e foer | ERZATLOER
DEBOH e fE8e
RETAE

4

thoMMOTOS o PRECAST EC8

Another earlier project PRECAST ECS

Project PRECAST EC8

LIMITATIONS

waiz
ERRa91=
FLt

MAIN CONCLUSIONS

Precast decks <“' “..'m:l..-"’u LSS et BEBO

Rorisontal esds " E Sl
" The .

JLAtIELY

7o¥xz¥s+ PRECASTECS
Project PRECAST ECB

f PANTHERS
ASSORETOM fares et o B |

A

B
HABOER
Y HMET
RAEEHORER
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JOszHk  SAFECAST
Project SAFECAST

(e Ammm
ANDECE ANIPR
SEVIPS TPCA
Jec LNEC
POLIMI NTUA
Imu UL
LABOR LUBEA
HALFEN oLe |
B \_ TZPREF PRELOSAR,/

T AR TLRFL R ik Fik ;
DB O 8IZBIT Hi EEHrEa A OMEL
Z = PERE SRR, WEEHEE
o fil on lwlnd’lo SEITMAL -’. £

b('ha;:u‘rh:!g:ud;:‘;:tmmd 1:Mﬂl’!!. MEAMNS

Manctonic. cychc and shoking-table tests on
connection dewices, jomts and subassemblies.
=P | orge-scale pseudodynamic testieg of single-
storey and mults-storey frames.
Humerical analyses.

with specific reference fo cannections,
deformabality and interaction between precost
and cast-in-sity elements.

To develop adequate ond relable rumerical tools.
Te codify new criteria for the design of precast |
structures in sesmic regions exploiting the b

properties of connection devices. 4 3

BOLIEETE A MEEF L ORI E

PERFORMANCE OF INNOVATIVE MECHANICAL
CONNECTIONS IN PRECAST BUILDING STRUCTURES
UNDER SEISMIC CONDITIONS
TUF v ABRERECE T AHBESFEOHEILE

+ Grant agreementno. 218417 #EWME 218417

+ Research for SME associations SMEH#i& M= MR

+ Project start date: 1st March 2009 Duration: 36 months

+ Coordinator: Dr. Antonella COLOMBO, ASSOBETON (AXB), Italy
Jovz AR 20090E3R 1805 365 AM
I—F1f—4— FurhxS-20088L 12UF

7

8

FLFrAHREOTRIERE

%, ANIPB, SEVIPS, TPCA

RTD-Performers
Role

BifR (225) 3P BA#R <E)

Beneficiary name Beneficiary short name Country
(coordinator) ASSOBETON - Mational Italian Association of Precast Concrete
Producers AXB Italy
AsociaciénNacional de Prefabricados y Derivados del Cemento ANDECE Spain
National Portuguese Association of Precast Concrete Producers ANIPB Portugal
SEVIPS - Greek National association of precast concreteproducers SEVIPS Greece
Turkish Precast Concrete Association TPCA Turkey
Joint Research Centre — Elsa Laboratory JRC Belgium
Politecnicodi Milano POLIMI Italy
National Technical University of Athens NTUA Greece
Istanbul Technical University ITU Turkey
Laboratorio Nacional de LNEC Portugal
University of Ljubljana UL Slovenia
Labor srl LABOR Italy
DLC srl DLC Italy
Truzzi Prefabbricati TZPREF Italy
PRELOSAR 5L— Losas Riojanas 5L PRELOSAR Spain
LU.GE. A Progetti Costruzione Gestione Spa LUGEA Italy
HALFEN GmbH HALFEN Germany

10

Project PRECASTEC8  Fo¥zs+ PRECAST ECB

am By

To throw light onto the seismic behaviour of complete standard single-storey  precast industrial
structures

means Fik

Large-scabe pseudodynamic testing of representative portions of precast industrial buildings

main concwosions  ELREbE
Precast decks in the configuration of testing are capable of efficiently distributing the horizontal
e vertical elements. The mechanical connections and the nonstructural elements

loads among
such as claddings can greatly modify the global behaviour

umitations  fRSR
Whereas the sizes of beams and columns were fully representative of real structures, the length
omply with total size limitations (thus making the floor

onnections were intentionally over-designed with

e reduced

of secondary beams had t
system antificially mos

common practice to avold premature failures

open prosLEms BRI

The behaviour of connections is m uch more difficult to predict than expected, and no adequate

cks cann

sl exists, As 3 i chiri

numerical my snsequence, the stiffness of realsiz

available experimental results. Experimental results for connections of real-size elements

are badly needed

SAFECAST M{E¥EtE

SAFECAST: WORK PLAN

wP1

Literature survey and identification of need:

11
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ZdE e
l?llE

=<

ERRE a EmaE

ek Trpe of
package | Work package title ae;:m

XNe v
Literature narvey aod
WP1 | idesuficstionof | RTD 1 XREE. BERE
needi
Expermental
WP2 | scuvity copewssd | RTD 2 REMED

exsuag CoRRCHOE!

wps | Do | mm [ 3 amEriOMS
WPt | et | B | 4 RAMERBIE
wps | Nemeolwede | g | 5 BEETILORME
WPE D““’"::“L‘?I’*“"“ RTD 6 BRHEROEN
we7 Xnivioy sed oTH 7 THELER

dassemamation

WPS Management

MNGT | B TR—TAE

FodzsrEGREOHERE

Project Co erdinater

13

SAFECAST [ZRA¥ BiBMNiNE
More about SAFECAST

Seismic performance of precast structures

Connection typologies:
Wet, Dry, Emulative, Non emulative

14

BaE

Connections

1. Floor - Floor
2. Floor - Beam
R—IZY

3. Beam - Column
[&I- -

4. Column - Foundation
i

5. Cladding - Frame
-
6. Cladding - Cladding
SRR — B
7. Cladding - Foundation
L

15

BEhoEBADESHE POLIMU

Column to Foundation Connections

POLIMU
Pocket Foundation il ]
Protruding bars S (=) B A5
Separated protruding bars SRELTI-SHR R
Bolted Sockets Yirobfivk
Weakened Bolted Sockets EWVrybtiLk
Inverted Bolted Sockets B bk
Bolted Flanges M I
Couplers HhT5—(HEH)

POLIMU
BAOLERADEEER

IR

Q|
)

i JHHHEERRSR

17
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EALER~OREMORBREER

Testing Setup for column to foundation connections

BASBHADREA O

19

20

Typical Load — Deflection Curves

RUMWLFE-ERH—T

EEEE

FLF v A OB

prt

i

21

22

TLFr AN OB

T v AMEM ORBEER

23
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SiE e
EE

Industrial Type
ARET— L TR0 ER Beam to column connections
Contributions
of

Istanbul Technical University

NAT)IFEE ORBR
g S LR
Tests on Hybrid Connections

Structural Analyses & Design

25 26

Residential Type TR MR O EER

Beam to column to column onnections

ERSITDR-BIYES .
B B-gEYESH — [ ] ][} =>

Mt pubs actuator

INDUSTRIAL TYPE
SPECIMEN

Swivel
biack plate

L

27 28
FLE xR P ERH OSER TLFx v AMBH ORBRER
I+ ,
! ']
29 30
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TL A NRH ORBRER

sk : — FLE v RMBH ORBRE
1500 |
000
1000 | thoit Slab in Temsion
50.0 1000
g oo | ? 50,0
w T
g 500 g ke
-100.0
-100,0 s Puth Slab In Compression Test Part-1
s Slabin Campression 1500 | chab in Compression :E‘:ml:::::::nﬁ:: e
-200.0 = = -m‘?zsan -m-on -ns-a.n w-nn -s;:o .on _sun . 1000 1500 2008 JIson |
500 -600 300 00 300 600 %00 OISPLACEMENT (M)
DISPLACEMENT (MM)
31 32
ERFOEEHER OBEED T vt —/—2818R
BARSh-HRYESBO— BRI Two push over curves for a structure with asymettric connections.
The observed general characteristics of Which direction the structure should be pushed?
beam to column connections ELoMARICHEEHEAMADETEN?
They are not symmetric HFRBITIEL ¢ \
Strength degradation HEEET
Stiffness degradation RITEET o 2
Heavy pinching for Residential Types ERSATI=B11D 2
 priching P LWL T i
H
Important differences between Monotonic and »
Cyelie Hpt-BELD
P-D Diagrams BFELGER
P-DE ’ = h o W i o
Top Coplcamart my
33 34

BULMTIZEDES NTUA - UL

Dowel Connections
- UL

NTUA

i

NTUA

35
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TL¥ AN OREB

FLE v AMBH OEER

37 38
100 -
- Dowels: 1225, d=0.10 | 1+1 & _']4.-....
i Dwdl:l;‘!i.w‘ d=040 | frescnsssin | ﬂ.m i Cyclie ! A /1
400 Puil ! 1| 3 ! 1 | |
i | | | A v M-
_ ™ z o7 MeRN
g 1o E é | / 1 il 1
b ! g ' ¥ 5 4 IR
§ -100 E £ ‘ ettt 7, //F > J
200 = | A = :, ‘:_4_ i =
2300 | 50 [ S =
o Al -100 : I
200 -180 -160 -140-120-100 80 -60 40 -20 0 20 40 €0 80 100 -50 40 30 20 -10 1] 10 20 30 40 50
Displacement (mm) Displacement (mm)
39 40
HREFRKICKDMET FLErAMEH ORBRRER
Finite Element Analyses .‘

* Dovwel Conften-line Path
]

(]
BOEs00  SDENT  10E1  1SES1  2DESY  2SEH

Plastic Strain

41 42
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HIZYEASOREE LNECOHR

Tests on beam—to—column connections
Contribution of LNEC

Tests on beam—to—column connections
Contribution of UL

HEZVERSHORR ULOHR

43 44
Shaking table tests
Contribution of NTUA
BRYESHORBESR ﬁlﬁiﬂ NTUAD %2

45

ELSA Contribution
ELSAOIR

47
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50

An IPRED Collaboration - Van Mission in Turkey

IPREDOIEA  FiLa AU BEAERAOIRKE

51

Conclusions

FEH

* Reginal cooperations should have priorities and have to be
encouraged

+ Budget of the cooperative works should be increased

* Local administrative bodies and the people should be a part of
the problems to satisty the local needs

+ Can IPRED be improved to such an organisation to coordinate
the predefined collaborative works 7

-thigip I EERICREThEE
BHFHOFHE LIS LREF
- Hhig Ak L R Id i D SR REE (K IR
-IPREDIZ B BB DG ELDEM ?

53
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F) S0 FIINLR  FI) - h M) HKRERE
[Chile] Raul Alvarez, Professor, Universidad Catolica de Chile

Pontificia Universidad Catdlica de Chile Chile, un pais con multiples amenazas
hrUAKE, F)
M ERRA 5 0 ERR % S

International Cooperation on
Earthquake Disaster Management

to Protect Lives

S FILIALZ-ETIL ARUAKE, F1)
Raul Alvarez Medel, Pontificia Universidad Catdlica de Chile.

Credits for Photos ar wmation: Facully, Students, WW Wab, Onemi, O

UNESCO - IPREDS Worksho
ARADIPREDHESEISE . K. 201

27 June 2012, Tokyo, Japan

Structural and Geotechnical Engineering

Geographic Location ~ FUOALE ological Location
ol ' i F) OfiE

Footprint historic earthquake in Chile Footprint historic earthquake in Chile
! F)IzB R HBOES e, 4 FIzBIH5hROESR
' Earthquake, Santiago 1647
S Expa—ne T o . = = 1647 Y F TR

About 90 earthquakes 15704 LI
since 1570 H90m iR

200 earthquakes per L

day (between BEALDL
perceptible and _pgooomm
imperceptible)

Greater magnitude HHBXOZ
earthquake recorded J=Fa—F% ——
in the world LG o 19075!\‘)[/!"'3-{‘}1@!

Earthquake, Valparaiso 1907
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Footprint historic earthquake in Chile
FUICHBITIHROESR

¢ Earthquake, Santiago 1985
198544 F TR

2010 AV T AR

Earthquake, Cauquenes 2010

Experiences of the last earthque

B D RO EER
BURF B U B R 52ES

= The buildings of some government institutions
were destroyed during the earthquake or
tsunami, so there was no basis from which to

coordinate. #hEROEH CHEBLE-BFORMIHS

Government and Institutions

= Lack of unique methodology of evaluation of
structures after the earthquake, so that the
interpretation of the data was very difficult. # 3 5El

= Local pressures were accepted to build in areas
unsuitable (poor soil, areas affected by tsunami,
etc..). Lack of strong and consistent policy of the
Municipalities and the Government R~y

Experien of the last

BADHBOER

earthquake

Government and Institutions BFEUBIFHEH#AES

Delayed reaction of political power to establish
strict protection measures for civility against
looting and vandalism. BEEREXEOBANED
None of the tsunami early warning. BB E# 20

Serious problems in mobile communication

during the crisis. fE#EFO#H BEEERE O RLZRHE
Concentration of knowledge in the capital E#5&H
Great extension of the country and affected
SEBS: BRI & E

111

Government and Institutions

m Lack of

s The

= Personnel in charge of management,

Government and Institutions

Of Civility

= Auto building without control.
= Lack of coordination and management of civility

NRIVTARAYaY

Experien of the la:

PR D RO ER
TR B U BAFR 4 BS

coordination between different
Government  Departments, Onemi, Shoa,
Regional Governments, Municipalities. fiEOFE
institution that was closer to disaster
management, was not up to the circumstances
(Onemi). It was overtaken by events. fREBLRE

did not
have enough technical competence, and
autonomy, and budget according to
circumstances. HUEFDORINEFHOFRE

Experiences of the | earthquake
BED B OER

BT B U B G i Re

It depends on the willingness of other institutions
like the U of Chile, but have other purposes. FJX
Absence of a crisis management plan
internalized in the population, where tsunamis be
taught drills, earthquake drills, where to evacuate,
have places to take in people injured, define
where welcome, hopefully with insulation systems
or energy dissipation that were operational after
the earthquake.

- A, SRR S EREEEOR N

Experiences of the last earthquake

BiE D MO RER
hERER

Lack of volunteers to assess the damage after an
earthquake BHREHERSTATOFR
Using materials not suitable even for a seismic
country like adobe. FFAGEFBLEMBEOER
HREOLTNEEERE

to the crisis in some areas. fEHFOREEERN

Acceptance of economic structural solutions from
non-seismic countries, very easily.
WROLTVENORFNCHESEORZERT AL




Experiences of the last earthquake

B O H RO R

= Lack of proper equipment, in order to have a
monitoring of the country (accelerographs,
seismographs, equipment at sea), considering
the vast extension of the country. E#R#BORRE
Lack of maintenance of existing instruments, for
lack of funds and lack of qualified personnel,
especially outside of Santiago. A7 -A#HDFE
Data from the few devices that work are not
accesibles the scientific community, so you have
the information months or years of delay.

HRECHENELIT. By ABEER THRLARLND

nent Improvements

WEDRHE

Government and Institutions BFRUEEHR#E

= Create an early warning network nationwide, with
sufficient resources to operate and maintain, with
appropriate staff in evaluating the information
obtained. A# EFHFECRYBRR VLT —HO%RE
Knowledge permeate the province, MG~ &
Share this information with local and international
scientific community. #hisk-EREM CHENEEH{E
Ensuring the continuous operation of the
communication network at the country level,

citizen. £F, HRLALTHRAYFT—HE ST

Tips to Japan and UNES

BAREARZAOI~ADTHE

Share positive experiences in institutional issues,
management and monitoring of successful
countries. RRThEIMHE, KRG ERBOTRROKS
Exchange of technical personnel and experts in
risk management, methodologies, studies of
human behavior in emergencies, etc. BFARO 3
Help create a critical mass of experts in each
area of risk, to permeate this knowledge
throughout the country. £E~OHMMBEROT=HD

BESBREEMRERZE

112

Implement Improvements

(g 0E 3

Government and Institutions HAFZUEHSE

= Completely restructure the ONEMI, giving
emphasis in management. Change its organic
law. Major institutional change. BUFFHIES O H#ERE
= Provide it with sufficient budget. FEDFTE
= Empower them against the conjunctural political
power. BUA~DHRA
= Professionalize their members and provide them
with professional training in seismology,
volcanology, tsunami experts, engineers, seismic,

etc. MFMBEER ~ DR, Ml RFEOFEM LI

= Develop a strong research area in all subjects
listed above. ETOBRETLONLE-HARS HERS

Implement Improy

R DR

Government and Institutions BF R UESHRHEEE

= Implement a quick inspection of structures and
create and coordinate a volunteer at the country

level for implementing disaster. FRHSEIIEEH

= |t seems obvious, but provide the necessary
budget to function and operate as indicated in the
course of time. LRIH, RRIITRELFH
= |n schools the curriculum incorporate the issues
of natural disasters. B COBERUBI-HETIHT

= Crisis management education to the population.

TRADEMEILE

End of Presentation
fRILLETT
-

-
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[Egypt] Salah Mahmoud, Head, Department of Geodynamics, National Research Institute

Astronomy and Geophysics (NRIAG)

v

of

A

ITThDOEE

Egypt Role for International
Cooperation on Earthquake Disaster

Management to Protect Lives
ek A
TOT PRI R - RGBHRR
Salah Mahmoud
salahm@nriag.sci.eg, www.nriag.sci.eg

National Research Institute of

Astronomy and Geophysics (NRIAG)
- Helwan, Cairo, EGYPT

i )
HEF BN K IR @

» The operational heart of the Mechanism is the
Earthquake and Information Centre (EIC) based at
the National Research Institute of Astronomy and
Geophysics ( NRIAG). EIC is working 24/7 and can
spring into action immediately when it receives a
call for assistance. B3 (NRIAG) D RNE£ 5— (EIC) Al

» The EIC monitoring the earthquake signals in and
around Egypt through the National Earthquake
Network.  EgsR+ivb7—s5BLTECK2TIOTFOWREER

» NRIAG provides Training courses for Young

Seismologists from Africa, Arab and Middle East.
- NRIAGEF2Uh, 757, PREOEVEREEETHEL TS

The main objectives of this network is:
COFVRI—OOEGEMIE :
E=4—(BE1RIEEN
»  Assessment of seismic hazard. HE/N\F—FOFEE

»  Estimating the expected future earthquake effects. 53& F 8

»  Continuous assessment of strategic buildings, high dam and
archeological sites, ete.

BE. A L EI O

»  Monitoring local and regional activity including artificial events)

3
The main objectives of this network is:
ORI —IOELEMIT -

» Isoseismal map HhEE it B

» Information on Geology bick= Rt

> Seismic Zones A X 5

» hazard Map NH—EgyJ

> GPS Crustal deformation GPSithRER)

-

» Communications: NRIAG may acts as a focal
point for the exchange of requests and offers
of assistance. This helps cut down on the
participating states' administrative burden in
liaising with the affected country. 1&E$R¥LE

» Example Case: NRIAG offers help during lzmit
earthquake (Turkey) 1999 and dispatched a
team. :MLO1999F RO KRR LFERIRE

-
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» Coordination: The EIC facilitates the provision
of Egyptian  assistance through the
Mechanism . This takes place by matching
offers to needs, identifying gaps in assistance
and searching for solutions, and facilitating
the pooling of common resources where
possible.

A% EERtLA—E AN X LEBCLTICT O
FIRFRWT S, AIRELRY, o — X~ 0%, XiF
FoyTOINE. FROER, BT ROEHEEL

AH=XLDEME

Activation of the Mechanism

» The

Mechanism can be activated by any
participating state seeking prompt international
assistance following a major earthquake disaster.
AEREORRAERZEEROLIEMENLLAHETH
As soon as a request for assistance is received, it
can be viewed by all Provinces via the Center of
Supporting and Decision Makers (CSDM). The
national contact points then assess their available
resources and inform the CSDM whether or not
they are in a position to help.
XEREGHFHYRE. XIEAREEL2—(CSDM) &
BLTETATOMISHEENS, AVZIMRA T
FhOHAREHDBL, IENARENMNEEETS

-

» As the use of the Mechanism is not restricted to
interventions within Egypt, any country affected
by a disaster can also make an appeal for
assistance through the Ministry of foreign Affairs
(MFA). Following a formal request for assistance
from other country, different procedures are
applied for the activation of the Mechanism. In
such cases, the MFA needs to consult the
Presidency Council to determine the course of
action to take. In this case the Council plays the
lead role in coordinating the Egyptian response.

COAN=X LTI EREZITTEL
EDHWEEL. NBEEBLUTEIEM AR

9

10

X RO R

Dispatching assistance

-

» Arrangements for the dispatch of the
accepted assistance (delivery, transport,
customs, etc.) are made directly between the
offering and requesting states. If required,
the EIC may play a facilitating role. Any
intervention teams or assistance sent from
the UNESCO to a disaster area will work
closely with the national authorities of the
affected country.

BEL-XIRO IR (BLE. 8., BBELE) &
LHEEMTERTI. EUSEICLIIZET 5.
AFRADAE KM CIRE T HF — LK.

I WU EDORIREE SR MERET HEITUS.

11

12
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» To facilitate the technical co-ordination of
Egyptian civil protection assistance a small

Resource Lives that team of experts(Seismology & earthquake
allocation| could be saved Engineering) can be dispatched on site by
, . NRIAG. This team will ensure effective liaison
HiREes e B with local authorities and any other relevant

actors so as to integrate Egyptian civil
protection assistance into the overall relief
effort and facilitate the work of Egyptian
teams on the ground.

IUT M RREZIEORITMAEEEDH S0,
(HEF - TR LIF) EMRENRIAGH IR I ZIRE.

COF— LT T CHEIH AL A ITERL
EEBEHERET LI, HEHEXIET S,

13 14

Post-disaster
KEE

Pre-disaster
SR

T
THAL £.YOU
THANK YOU
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[Peru] Carlos Zavala, Director, Japan-Peru Center for Earthquake Engineering and Disaster Mitigation
(CISMID)

UNESCO-IPRED M rial on "Protecting Lives ﬁi! (DID‘ (#ﬁ)
:':hr:“ h;" B " and the Sth session of IPRED In BEFORE THE DISASTER
RiAEORTICHETHME SOl
ESATREPSTOS T DOEW ThePormiaIEAM S
: -
PROBLEMS IN THE EXECUTION OF FIELD SURVEY it DXsri—
AND ADVANCE ON SATREPS PROJECT vy sl
* Eng. _i.us Chang
Dr. Carlos ZAVALA e
CISMID - FIC — UNI * Eng. Selene Quispe
Universidad Nacional de Ingenieria y :z :*::7:;'::‘
ALBAR YIRS
B&- AL —H MRS tr2 54— (CISMID) Advisor: Dr. Jorge Alva
RU—EITHASE tALH
A e Cartos Lavale - ciavale @ adupe WPRLD 2012 b m?‘: —ini— & 1 _= m
1 2

BEFORE THE DISASTER HEOHR
YDA (HEH) AFTER THE DISASTER: F— LR iE#E
The Peruvian TEAM Establishment communication between teams
RN—DF—L
J BUILDING GROUP
* Dr. Carlos Zavala

| GEOTECHNICAL TEAM |—l

ii{-‘)’-—.&
| BUILDING TEAM |-[
BEF—L

+ Dr. Miguel Estrada

* Msc. Ricardo Proafio
* Msc. Jenny Taira

* Msc. Lourdes Cardenas
= Eng. Luis Lavado

* Eng. Cesar Fajardo

* BCE. Luis Moya Team g to the possibil dispatch diately with
: :: Ié:c:;:.::o mmm nmnmmﬂwmmmm
+ BCE. Jorge Morales 8 Dind N
BT~
DA I—
Ah(vﬁub\d‘u Pelalese &&.tv‘»lﬂ-h carvsa@un ndu pe PRID 2913 *..:——“' ‘T.g
3 4
KEO® RABOZERRAOMEAS
AFTER THE DISASTER PROBLEMS FOR THE GENERATION OF THE
EMERGENCY FOUND

|UN| — National University of Engineering ‘
E THRKE

O Ministry of Economy had a protocol even in emergency cases

O Priorization of the found must be submitted
| Faculty of Civil Engineering ] Q Approval of the P must be sub d for certification
O Certification of the found by Ministry of Economy will allow the use of the found
i*ﬁgﬁ 0 After Certification is approve the found money will be allowable
O Found could not be more than USS 2000 from and are taken from CISMID founds
| CISMID ] 0 Teams can survive only 2 days with this money,
Wase.sam zrin] DR ST IERBIET S g CERSCEANTOAMEL e
 TIME FOR ACTIVATION OF THE : 3EM —REDQEHI-EEMEORBERLT IDESHD
mm S‘dﬂp‘ DURATION OF FOUND —BFECIIRAOREIS->TERRANMERTED
(There are bureaucraey items delay the ON FIELD: 3 days —CISMIDORAMSML, 2FFILEER TSI
Generation of the found , —CORBATF—LZ2BMLARBIZLSAAEL :
A e Carton Zavals - exwvalaf@ioniadu e WD 2012 r T A O, Cartos Zavals - cravila@uniatass [ H e
5 6
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R —IZH 1T B MEG K O B (L H ?

WHAT ARE THE IMPEDIMENTS TO EARTHQUAKE
DISASTER MANAGEMENT IN PERU?

J Government Officers of Ministry of Economy, Majors of City Office
and also City Planners are not sensible with disaster risk.

3 There are cities where Hazard, Microzonification and Risk Analysis
has been developed. Authorities of City office don't use it on the
planning of the city. Studies are on a shelf or in a drawer very
hide.

O CENEPRED (brand new government agency ) should be more
aggressive and active consider alliance and teach the local
authorities about the disaster management policies.

—#HE, RE, SHHES X RRIAS BTN
—NF—FOURGBFELTHTEHEF CHIZE-TLD

A L L Jpe—
&ﬂf!mm U N M Lo LR ———hﬁl—- —

B

!

l

ERRFHE AT L
|Nationa| System on Disaster Management - SINAGERD

Process for the
implementation of

disaster management

Prosp -Estimation of the risk
Mansgement -Health
- - Sclince Technology =
Management -Planning for development  reduction of the risk
~Citizens security
Reactive -Environmental -Preparation Response
Maragement -Public investment and rehabilitation
~Control & monitoring
-Reconstruction

Source: CENEPRED
M OER

A O Corten Zavels - corvelsPunidupe

B 500 [0 5%, - B

L -MI!‘ o= —____-—__‘-

lORETOER

HELY RV EBOR-HOEHNLEY—IL
Technical Tolls for planning and management

the risk (source: cenepren)
HBMOYALERNE tERE

RISK REDUCTION PLAN BY SECTOR
FOR EXAMPLE: HOUSING AND
CONSTRUCTION

RISK REDUCTION PLAN BY SECTOR
FOR EXAMPLE: EDUCATION

BMOYASERNE: 8N

NATIONAL PLAN OF RISK
REDUCTION
YRZEROERMNE

ZEBMDUAIERNE
RISK REDUCTION PLAN OF
TRANSPORTATION SYSTEM AND
HIGWAYS AND BRIDGES

RISK REDUCTION PLAN FOR
DRAIN SYSTEMS AND WATER
SUPPLY

KBIR DY ALEMM E

& De. Carion Zmvala - crmvala@uniadu pe

‘-———-
=t
RO J0LE ——

i

R—I=BTS (B D) R kORE
MAIN CHALLENGES FOR FUTURE IMPLEMENTATION OF
MANAGEMENT AND CORRECTIVE IN PERU? juomcs: conuwsi
* Achieving a culture of disaster risk management in the population located
in urban and rural areas nationwide.
-meftﬂ'ﬂ!‘ WHEMHTRETD
manner the public and private
lved in the p of p and relief, to ensure
consensus and i:ammllmnms necessary to enable the formulation,
implementation, monitoring and evaluation of policies, plans, programs
and investment projects .
gt g &lo!i metllmﬁwﬁtsal_uwa
= Achieve a system of about | risks at
local, regional and national levels, enabling the formulation of plans and
projects reducing the wul bility of the | and

heritage.
-maﬂnﬁsnlwnmumzmlwz?.mn!ta
* Strengthen the SINAGERD ly from a o o
empower regional and local |mrnmelm under the leadership
CENEPRED

‘ERE AT L(SINAGERD)ERA S HOMATHIET S

I — o

9 10
F o UNESCO ~ES rd
BROBA ML IO—FEZFM? m!ﬁf??ﬁﬁ DT=% ETT“& s PR R . El;-é:lt
T DO YOU SUGGEST JAPAN AND UNESCO TO DO
WHAT WOULD l“ THE INTEGRATED ‘“:m‘“" T FOR THE FURTHER INTERNATIONAL COOPERATION ON
DISASTER MANAGEMENT EARTHQUAKE DISASTER MANAGEMENT?
* Integrated af to disaster should include the participation
of the lation, because if tools are d people should

know about the risk they are expose,

RAMZHHICETH R 'J?&’Eﬁlﬁ.l:ﬁ‘ Eﬂmlﬂ HMFRAR

=Risk Reduction plan should be develop agency or ministry
to produce a national plan. Disaster nducﬂon nlan of each sectar wlth lhe knowledge
of the ponulaﬁcn \o\-lllﬂ!udgfF

& BT IBIARE 2 5. !l"lﬁd)ll‘lﬂtﬂl E. lHl’lﬂmﬁ

. bl 4 1hu improve of the capacities of the authorities
and also officers with power of dec
- R ETARB RIS E . MO&MI&E#IQ!?J“&‘&I

1]

“ e ——
B Cartos Zuvals - camvaled@untadupn RID 2012 ——

HISTORICAL BUILDINGS UNDER RISK — NON BUDGET TO KEEP OUR HERITAGE

YAYIZEBERTING

A D Carlos Zavels - carvelsunied ps

11

12
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ERfEE — S20KDE
HISTORICAL BUILDINGS — CUZCO CATEDRAL

Vertical Cracking
of one

Peling s Cracking Lons of horizontal mortar

Batveren stone blocka

Replacement of stone
ity

et 28 20
SCHOOLS UNDER RISK

Designed with
1977 Peruvian Standards
Drift control inefficient
1977TEOA L —RMT
BHELSE

" 4
A O Carien Jawels - corvela@un et pe

19974 (2R N —HEERETLU =D LD 2B BRI E
1997 PERUVIAN STANDARD CHANGE DRIFT EXIGENCE
SCHOOLS BECAME SAFE BUT MANY SCHOOLS STILL REMAIN ON RISK

Seure: fog A Blancs

St A Lokl Kot i barmerinp
for Sustainable Development : SATREPS

jica’ @
AU—ORBEIEMEOESH ESATREPS TR
Advance on the
Earthquake Engineering Research in Peru
and SATREPS Project

4

FERXPERN—EAALIHREOTOS I

Project between

Chiba University and
National University of Engineering

" T a1 “ . A —{2H 1 BT RSB OR LIPS TOT TR
15 16
SRMELT IV —T Research Topics and Groups
Strong motion/ T———— | G2R WP MERTER
/%{i%*,e | Swm.Modﬂ | G2: Tsunami
= i v
i ‘:"“"" [ ey ] HLLBRFEOEAIZLHSATREPS D2
[ MM.:.’""_"_. e 1““"_“’“‘ T“’"“‘“"’“I SATREPS OUTPUTS RELATED WITH
| P — | x ! | m“ ~— APPLICATION OF NEW EQUIPMENT
Spatial Datat | -]
= = g EhE=s 3 Twnarl:ibanuge |
'_Damase Assessme_rﬂ Seismic |Re5|stance | I l | ts-l } |sz IG-S 5-4! iG-S 2
Damage Detection J I Diagnosis & Relmf't ‘ | T. Countermeasures
L ; e
h [} 1
i‘%""" PN, G3: Buldng G5 HMMUEE
gﬁ;! —4 GS: Disaster
kytaﬂ; Arasecduendediog gation Plan === L TI—— o T;E
17 18
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Slip deficit rate for Peru and Northern Chile

NN —EFURBEBDT RYREAR L —FHOLF AR

and scenario earthquake for Central Peru

*slip deficit since 1746 (265 years)

* Maximum slip is 15 m

* Magnitude Mw™8.9, neglecting the
20 century earthquake sequence

s (Pulido et al. 2011)

SATREPSZF Oz /&5 EIRR
Seismometer implemetation on SATREPS Project

)

4
1 e
X I‘: - i: - _T""'
C(x).vo -S[x =Cixl L VO .t y -.-.-":' m
R R 5(x): slip, t : elapsed t|rri ——5 __g A‘ i i S e T i
19 20
BYT7LAHICES AN REEDH#TE

Use of Microtremor Array Measurement for
Estimating Shear Wave Profile (auispe et al, 2011)

L

ietm

Efzhi-2TORMT 2 =
CISMID R+ TR #E -

All the data from the recorded
events will be available in the
Project and REDACIS (CISMID

Seismic Network) websites

- el http://ares.tu.chiba-u.jp/peru
£ : http://www.cismid-
% et uni.org/redacis
i & DT Ah
| A £
21 22
(LA D ENEDRR
Low Ductility walls experiment
This walls are widely used on Middle rise buildings
TN—T3(BE)DRE

G-3 Some Group 3
' Outputs

23
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BiEOEVEORER
MEDELVEE: FAE LOW DUCTILITY WALL TEST
Low ductility wall: main differences
I thickness l_ b l
T W W ¥ ¥ o009
I 2 @A
gy REEHEBE
(RCZBE%H)
YRS ,-"""""\L‘ e Electrowelded
1 mx ( wir_! mesh
100mm g LR L 2 reinforcement
(RCE®D "
#/{E150mm) pus—
deformed weel bart)
Def i steel
bars at edges
Dowells tied to
S ' = = IR v st L m

25 26

Yt DEVEDORER ﬁ".JEL.ﬁl HEaEo2
LOW DUCTILITY WALL TEST CVCIIC Load Test Wall-02

:
:
—WV\/\AMM - WALO2

Y +
ease |
=
AGRIETAMIENTO MURO 2
Cara Sur -
Deide. L1540
— 0
& D Carlos Tavals - comala@unl adupe BROD 2012 == A e E
e Or. Carlas Javals « cxmlauniad pe D ety e
NATIONAL UNIVERSITY OF ENGINEERING
Fys '-;i FACULTY OF CIVIL ENGINEERING
& i SAPAN-PERY CENTER FOR DARTHOUARE
"y ENCIMEERING RESEARCH AND
e {7 DISASTER MITIGATION - CISMID &
_‘" ITK Sensor Monitoring Network
G4 (SRR /L —T DR

'G—4 Some Group 4
Outputs

Ablﬂml’mﬁ - cravala@unl ed pe Mu-nn‘ g
30

ltll
=)
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Analysis Tool Application AR Oamegs Evsuaton Tacna Cly - Pers .
Tacna City — Southern Peru D  w HY-LOER
R —mEsTH
Analysis Tool
Application
Tacna City —
Southern Peru
B | I
SHv—ILOBERA kil ]
AL—HRaoF T eeeee | L
e m o
&umm Chimeaka i WRED 2017 —_—— ——= mmlr——‘.-‘:——:: —_
31 32
FEH
CONCLUSIONS

* The introduction for the implementation of a
Filed survey in Peru has been treated RitiFEER

* Peruvian disaster management scope was
presented. ~NL—OIKFEO R

* Indiference of decision makers and
authorithies is one of the main problems.
Improval of the capacities of the authorithies

is neded. E{EEQEBEOHNARIE
HEEOREINENDE

L]

A

|
I
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[Romania] Radu Vacareanu, Vice-Rector, Technical

(UTCB)

International Memonal Symposium
“Protecting Lives from Earthquake and Tsunami Disasters”

Towyo, lapan, &

TS F v i RE DT85 O R K ERRE A
International Cooperation on
Earthquake Disaster Management
for Vrancea Seismic Events

R. /SHU7R D ThLAPIHAS
R. Vacareanu, D. Lungu, A. Aldea, C. Arion
Technical University of Civil Engineering, Bucharest

Seismicity of Vrancea subcustral source (60-180 km) in
IS5 vBR  Carpathian Mountains

Nov. 10, 1940 earthquake 1940511 A10HDHE

Mer=T74; M, =177

= At least 350 deaths in Romania
REEL—T=T2HTI0ELLL
= Collapse of Carlton Building in
Bucharest
-1 h=4Tm
RC frame
- 130 death
TALAFDI— LA E L ORE
= Important damage in Chisinau
R. of Mol

A E N T T T T

122

University of Civil Engineering of Bucharest

FLREN&OHRI“EELEOh BT A TLRL
"Nowhere else in the world is a center of population so exposed (o
earthquakes originating repeatedly from the same source”

C. Ye4— 19774838 c s Richter. 15 March
L—I=FERRROEN tter to the Romanian g nment

World Map of Natural Hazards prepared by the Miinich Re, 1998

indicates for Bucharest: “Large city with Mexico-city effect
BERNEROHABETITHLAMHIMAFLaHHR(BAOEHIT) OHSKEH)

“The unusual nature of the ground motion and the extent and
distribution of the structural damage have important bearing
on earthquake engineering efforts in the United States.”

Jennings & Blume, N & EERI Report

ARERGIEBRHHEEMEVROIHILRKBICETOBRIP L,
BRECESERD =L FEH EERIEER

1000 yr catalogue of Vrancea earthquakes

ISoFriBEOHEOT

1801, October 16 Largett ¥rances event sver oocwrred

1819, November 20
1838, June 13
i

Lisprit seiumic loties ever saperienced

1940, Hovember
1977, March 4
1986, 30

19t L0 EDE TR

.March 4, 1977 earthquake | 1977853840 OHE

A =77 h=109k
My=T7:h=109Kkm 5y 578835, FHLAMITI, 4248)
W11, 22148
Killed 1,578 people (1424 in Bucharest)
Injured 11,221 people (7598 in Bucharest)

* Destroyed or senously damaged housing units and

+ Destroy vitals and damaged
HRRITIC LS RFOEW :
The World Bank estimation of losses (Report 16.P-2240-R0, 1978):

* Total losses in Romania : 205 billion USD  (100%)
Construction losses :1.42 (70%)
Building and housing losses : 1.02 (50%)
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International lessons unlearnt from the 1977 earthquake

1 EEEMEN(GHAILNOETORMOBEETSETHD.

“A systematic evaluation should be made of all bulldings In Bucharest erecied prior o
the adoption of earthquake design requirements and a hazard abatement plan should
be developed.”

From

Vbzervation on e behuvwowr of buidngs o e Romanan sarthquake of March 4, 1977 by G. Faftal E Sew and Ch
Chver. Edited 8 the NBS Specal Publoston 400, LIS Dept of Commence, Matond! Buredu of Standards, Sept 1077

2 ERAOHEEERS. MRETAETHD,

for

pi would pr bly be
urgently”.
From

“The Romanian samhquake Survsy repod by Sunvey grup of sapens and

specuakets cepaiched by the Gowernmend of
Japan (K Nakano). Edited by JICA, Japan infernationadl Cooperation Agency, June 1977

3 BRURSMEVREOTALAETREBEN KRS of,

“Bucharest had been microzoned as part of UNESCO Balkan Project, with microzones
denoting three levels of risk. The worst destruction occurred In lowest-risk microzone.”

From:

“Eavthquake in Romansa March 41977 An Engneenng Repor” by G. Berg 8. Bolt, M. Sogzen. Ch Rogahn. Edied by
Habanal Academy Press, Washngion, 1) 1580

March 4. 1977, INCERC Station in Bucharest

NS comp

High dynamic amplification at long periods, ’
dangerous for high-rise buildings,
that makes Bucharest the
most dangerous capital city of Europe
BERNTAENEZALHES Y. KRS
ISR THS. 32WMATELCMBLI=.

32 tall buildings comple ollapsed

1977 earthquake in Bucharest

19775 HBBEOT AL A

123

NRIVTARAYaY

BADBHTINCERCIZREEh-MR
T A—T=7TRIOERL ML=,

| h 4, 1977
seismic station INCERC
Bucharest

BEWERH

Kenchilu Kerdyu Bhiryo

First strong ground motion recorded
in Romania

REsRERRN

19774 HBRBOTAL AR
1977 earthquake in Bucharest

1977, 1986, 1990 B L3/ —7=FEAO R BRNBE ORISR
The recorded maximum peak ground acceleration in Romania

during 1977, 1986 and 1990 Vrancea earthquakes

Manurn e i wiimermn B, wand recenied deng T, 1k and 1 RANC LS seaam s
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World Bank report

BIT35ME: AMEREEMS N —F-URoRE
“Preventable Losses: Saving Lives and Property through Hazard
Risk Management"
Sirategic Framework for reducing the Social and Economic Impact of
Earthquake, Flood and Landslide Hazards in the Europe and Central Asia
Region

L—R=FR3—0w

* Bucharesl is e o rable s in the we

TALAMEER RN 108HO—

2THB.

National programs for seismic risk mitigation in
Romania

L—=FEHOHBEBHEIOTSL

BEY

* Strengthening of “seismic risk class |I° buildings

Legislation + Construction work
HRIZY I ORBOWE O GASHUEEEnt

grading of the code for seismic design of buiidings and

stru es
HRERONN

* Seismic inst

HRER

Strengthening of 9 storey residential building
in central Bucharest ofRTH&&EEOMA

26MAHEAFA (FOI511MIEISAT)

=TI 5%

Recommendations for Romania:

= Upgrade the legal framework for hazard specific management;

WIS DERAE RO BN

* Review the existing buildings code for the retrofitting of vulnerable
buildings HRERORNL:RARBOMR
* Conduct a comprehensive public awareness campaign for the

garthquake risk, HMBYAZIZHTETEOERA L

* Invest in hazard mitigation n or

BERUFER~DORR
BAGHFIHTIRFNRBOMR

Central Bucharest: 129 buildings built prior to 1945 and
listed as having seismic risk class ; ;n S‘%ﬁ‘i%%&‘l&ﬁ%

TALAQREFEEOHNS
Strengthening of residential buildings in Bucharest
No. of. No. of
| buildings | apartments |
26 716
11 3189
263 2668
299 10732
69 1590
6 86
1658 5037
8 147
TOTAL 2579
Hetrofitted busldmgs
Sensmuac ik claw 1 busldmpy tat sepresest public dangpe
Serumic nsk class [ boildmgs
Seviaac nsk class I buddings
Sevsmac mik class I busldings

Sevamae ik el IV
Bubdangs sesmacally evalusted aceording 1o P100-92

Busibiings, sersamcally evalisted i not ranked within a sesmac nak clas.,

Total floor area,
Catogory

e R R L N |




1860—1877
[CEEEhi=
&bt ek g
eS8z
WRRCEH

& Kagmetens

MEEEOHE
Upgrading the code for seismic design of buildings and
structures

FECHTIHRER

The code for earthqua buildings,

The code for seismic evaluation and retrofit of buildings,
P100 el EN 1998-3 format, was enforced (2008

FECHTIRHRER
The code for

P100/1-2006 (" HITHRARIMLOI—F—AMTcD 2
Zonation of control period of response spectrum, T,

P100/1-2006 Code

125

NRIVTARAYaY

He587c 7 TRCE Y

P100/1-2006 48[ =35 15 4 I B X I BE D HERE 53 77 g
Probabilistic zonation of peak ground acceleration for design

P100/1-2006 Code: MRI =100 yr

Normalised Response Spectra in EC8 format
P100-1/2006 BHAXEBMASIEL




Zonation map of Romania in terms of ground acceleration a,
for seismic events with MRI = 22

Bucharest
Seismic networks

JhL AR

HRERA
FybI—4

momtnring
10ADS dotelinstmmasts

ot
w::;u»hm

JICA PROJECT - Reduction of seismic risk for buildings

and structures in Romania
B L—T=FO5E100@EI, JCATOD IR AS—FLT=,
* Project signed in 2002, when 100 years of diplomalic relations belween
Japan and Romania were celebrated

Partnership of 3 institutions:
N—T=Fa#EREMDLPLO TOIDOWRMMA D

National Center f R

| under the auth

pment, Pu

Project duration: 5.5 yr

126

Romania Ho MR A
Seismic networks  RwkI—%

‘Exitdng WCERC Netwen.
1 e (11 B bt

BFazok
2. International projects for seismic risk mitigation in

Romania

- Reduction of seismic sk for buildings and struclures
in Romania

* CRC 461 Project - Vrancea Earthquakes. Tectonics, Hazard and Risk
Mitigation

* RISK-UE - An advanced approach to earthquake risk scenanos with
applications lo different European lown

* PROHITECH - Earthquake Protection of Histonical Buildings by
Reversible Mixed Technologies

* World Bank Hazard and risk miligation in Romania
Component B: Earthquake Risk Reduction

* NATO Project- Harmonization of Seismic Hazard Risk and
Reduction in Countnes Influenced by Vrancea Earthquakes

Josz s RA

Total cost of the project

7 mil. USD - Donation from JICA

Wit s
» Equipment 3 mil. USD
- Soil testing laboratory
- Structure testing laboratory
smic instrumentation network in Bucharest and Romania

(free field, borehole, buildin:

- BFRRE

J Romanian young students/engineer trained in Japan

» 46 Japa short term and long term experts in Romania
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JICA Project — structural testing
JICATRY Mk HMERER

Anmare | Anuare | Anmmn

Structural leslingmf:quipmenl - Reaction frame

BEA

i

el I

¥ Maximum dimensi of the tested specimens - 2 5m by

¥'Reaction frame 9.7m x 7.6m

JICA Project — structural testing Eiiptents for 8oh vestigation

Triaxial testing equipment 38+ HEE#

Results from

triaxial testing

equipment for
'

Civi elion site

Its from
1l testing

equipment for

127



JicAZoY o HRBRARYEFI—2
JICA Project — seismic network
v ETNA-Kinemetrics
channels) - placed in free field outside Bucharest

and Geosig accelerometers (3

YALTUS K2-Kinemeirics and Ge
channels)
Bucharest

r accelerometers (12

installed in boreholes and buildings inside

Seismic network

Free field
outside Bucharest

Borehole Building
Bucharest Bucharest
ETNA & Geo K2&Geo K2&Geo
8 sites B sites 5 sites
6 - JICA 7 - JICA 4 - JICA
2-MTCT 1-N T 1-MTCT
ik

14th &15th

National Romanian Television.
RC frame structure built before
1977 earthquake
(14 storeys)

EEIL—-T=FFLE
19774 R EIMTORCHEE 1488

JICA Project for Seismic Risk Reduction in Romania

JICATOZ z Hhd
) 2 : @ 1ssaw 2007

e

International 's-vmpnsium on
Seismic Risk Reduction

1 S L i P s

128

- 'ﬂ,ﬂﬁfiﬁc BOKEEE
» = |
y > f

VL ITFOzRIILBRTHRED
20024EORCE 198

BRD - Société Générale
bank headquarters

RC structure, 2002

19 storeys

TFEEE TR

27 October, 2004 scismic cvent

20044E10827H DR RRE

JICA Project for Seismic Risk Reduction in Romania

JCATOUz IR T i, 201088 BICL—T =7 B IL A5 1 2 8 —E ML,
W EINCERCI feo £8—- 2890 D X KRP(UTCB)IZR ST,

LEven the | LR w
last ¢ r the

; created for building
termination ol
2010 the

decided to dismantle the Cente d

Romania, n /

equipments to the former partner, INCF
"N R from UTCRB (almost 90% of the

NCSRR) stayed with the Univer:

[t 1s like a computer with the softwarce (highly traincd

engineers) in one place and the hardware (equipment)
in some other I"L'_]l. € —not I."i‘\'Il_lElﬂ”'\lJ
CHEIVEL—FTINIE, YT (AR) EN—F () ) ORI H1=C
&Y, LT




FAY-A—ILRI—IKFLDHEHE
CRC 461, Collaborative Research Center - Strong

Earthquakes: A Challenge for Geosciences and Civil

Engineering

19965 N S20075FFET

Starting Date:
Ending Date:

BmE
Participants
Strong Ea

A allenge for ( ences and il Engineering”, Ur

Karlsruhe, Germ.

and

- INFF, Natior:

-INCERC, I al Institute
- University of Bucharest,
te for Geo

IL—T=FUTCBKRZERSYKarlsruhe XETIE, HMMETALANTA
IEICERY SIS
I'he contnibutic

& Umv. of Kar
project in Romania was focusing on conversion of the ¢

neers from RC departments in both UTCH
ruhe to the CRC46]1 seismic instrumentation
mal

Bucharest.

I'hat new pattern of the CRC461 network in Bucharest was the
basis for the future microzonation studics as well as for dynamic

characterization of site conditions in the capital city of Romama.

CRC361 RN v R7—0, HETHLALOREORRT IOV —=d
HROBRLLS,

129

NRIITARAYD 3V

Pl

Future
Extension of seismic cooperation
?




EARTHQUAKE LOSS ESTIMATION EARTHQUAKE LOSS ESTIMATION
RISK REDUCTION RISK REDUCTION

T F i BICET 55 - ——
DERT—5avT 19975 1 PROCEEDING

First International Workshop on
Vrancea Earthquakes,
Bucharest, Nov. 1-4, 1997

. RISK U.E. Project
RISK-UE - An advanced approach to earthquake risk

An advanced approach to earthquake
risk scenarios with applications to
RISK-UE 3—Ov/AORZE8HORBIRILTIFTHR different European towns

RISK-UEZB Sz ok
-0V ORGSBHORRIRIL T HE

scenarios with applications to different European towns

20014E AV 5200445 % TRt 2,477,6431—01
Amount:
Funding: EC
participants: 34 %
Starting Date:
Ending Date:

Project planning $ e
=TT 1S 1] Participants

[
Project Co-ordanater
Calagie meramgus avaponnanens o negier, France . Martin
Folstecrmea di Milero, POLIMI Tealy E. Faceieh
Universiee of Gerog, UNIGE Iy 5. Lagsacsine
Techaioal Unvaraty of Ovil Enpeieenng UTCE, Rowania D. Lusgy

Jrstibe Cartagrafic de Cataberys, OC, Spa A Roes

ment Fureas de Recherche: s ot Minidres, BROLE France

Vulnerability assessment of | s and es £ tures Arigracle Uimversey of i, AUTH, Greece K. Pifilakis
[rearivute of Earthguake Exgeeenng and Engneering Sngmology, (215 FYROM Macedoma | Z Mibtmovic
Central Loty Mechar g {EE. Bulgaria | ML Kot

Earthqua sk s
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Workpackage 1 of RISK-UE

European distinctive features, inventory database and typolo

Objective 1 - Distinctive features of European towns

Bf91: 3—Ov ST OREE

* Population characierislics

own identity

* Urbanised arca and elements at risk

« Impact of past carthquakes on clements at risk
= Strong motion data in the city and seismic hazard
Geological, geophysical and geotechnical information

Evolution of earthquake resistant design codes
arthquake risk management efforts

References

P ——

TR e

[Ty

T TMCIPW M) W UETERINTA B R
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Rardarty ilied fraes

Frerew Comerem Ti5.Up Wadn

[y =
hear Y

High-sime
no code.
low-code (designed with unigue arbitrary bese shear seismic coeflicient),
- moderate-code,
- high-code (code comparable with Eurocode 8)

Number of housing units for 7 towns

78T DOEER

D00.000 ¢
§00,000
TO0. 000
600,000
S00,000

Number of
00,000
housing units [N

200,000

160, a0k

0
Barcelona

Biwola  Bucharest Catania  Nice  Sofia  Thessaloniki
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Objective 2 - Europe inventory database and typology
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Vulnerability and typology of European buildings stock

Building stock age in the 7 towns versus
Seismic codes inter-benchmark periods
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PROHITECH _ IS HrHE
EEBRYOMELNORBICEDSIOD I Project planning

PROHITECH - Earthquake Protection of Historical

Buildings by Reversible Mixed Technologies

200444052007 S E TR 2,400,0000—0
Amount:
Funding: E:
participants - 1
Starting Date:
Ending Date:

i Ba #RRITICEEHTAS I
Partici 3 World Bank Project in Romania
articipants
mponent A [ P P T T4

Strengthening of disaster management capacity

i

Component B:  #RUYRSOER
Earthquake Risk Reduction - 71.2 million US§

Subcomponents 3% BE . BHEORE, HROLHOTHE
+Strengthening of high priority buildings and lifelines

{1{L L

*Design & supervision

*Building code review and study of code enforcement

FIEY IR

+Professional training in cost effective retrofitting

ents C, D&E* Flood, Pollution & Project Management

WK ATHE

Distribution of buildings with occupancy Distribution of number of o
HNREVOIH (&:THLAM & ) buliaings to be retrofitied buildings to be retrofitted
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N Conclusions
Conclusions
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[Japan] Kenji Okazaki, Professor of GRIPS

[y " T 1o

P ing Lives from Ear al;d T i Di
27 June 2012, GRIPS, Tokyo

BRAKFICLHARREZELSTERT A

International cooperation to reduce the loss
of lives due to natural disasters

ERHELHUOMESEERATHIETHIRE, UBTLY S DAMNTES,
The more international communities express their commitment
for disaster reduction, the more people are killed by disasters
BIE30FEMOEEFBOSLVUEE Efi10

10 most deadly disasters in the last 30 years ERLSOEBMNEE

Nation Disaster Yea Desth UN and International activities
Armenia Earthguake 1988 25,000
Iran Esrthquake 1890 35000 ypn/IDNDR: 1990 -1999
Bangladesh Cyel/Mood 1991 140,000 1994: Yokohama Principles
Venezuela Flood 1999 30,000 iR WRE
Iran Earthguake 2003 27,000

UN/ISDR: 2000 -

Indonesia, others Eq/tsunami 2004 280,000 2008: Hyogo Framewaork

Pakistan Earthguake 2005 B0.000 ¥
for Action 2005-2015
- Myammar Cycl/fload 2008 130,000 =
RORRCREACT RO = China Earthquake 2008 90,000 RETHRE
Kenji Okazaki Haiti Earthguake 2010 230,000
Professor » Deadly disasters occur In developing countries (10/10)
National Graduate Institute for Policy Studies (GRIPS) oCiuad ..-..
Tokya. Japan * Deadly dis s are m caused by earthguakes (7/10 )
* Deadly disasters have been increasing (6 in 2000's)
S“;f K. Okazaki C_) K.Okazaki
1 2
HEFITEDABOBEIT, LHISELD Phs BT HERER

Human lives lost by disasters: how cheap?

M= AQEHKSZENEZHN. BEFAORRIRHTSHS. 1(R8—1))

* "One death is a tragedy. A million of deaths are statistics.”
(Stalin)
Thousands of tragedies behind thousands of deaths.

AROEFOEMIL, HEIZLSEFRTFHI-FETLTLVEL,

* Economic value of human lives are not included in the
economic loss due to disasters
Economic loss of 3.11 Great East Japan Earthquake: Total 17
trillion yen (Value of lost human lives: zero)
IMTROESEFLICEEBFORBOREFATHD,

* “To protect the lives of citizens” is the highest priority of the
governments
Are governments making every effort to protect people’s lives
from disasters?

gg K.Okazaki

International activities for disaster management

* Most international resources focus on
response (rescue and recovery) activities
= Urgent and humanitarian
- Covered by mass media because
such activities are dramatic

However:

* Relief activities cannot recover the lost lives,
Thousands of people are instantly killed in disasters.

= If prople survive, recovery and reconstruction would be much sasier
and less costly.

= Donor countries cannot fund for response any more after repeating
super disasters recently

More focus on protecting lives before disasters hit !!

O Kokszs  NEMECEMOARREIS, KURAEHTESETHE. |

4

Inappropriate resource allocation for disaster
risk management
KEFVRIEEIZB 5T ELGERDOES

* Post-disaster > Pre-disaster
HEE > NN

* Engineered > Non-engineered
I > JUTUOZTFRIEEMN)
* Hardware (infrastructure and modern technologies)
> Software (human power/education)
N=F(AIF0CEHRENR) > YIMAMOADHETE)

CJ KOkazaki

The most important lesson of 2011 Great

East Japan Earthquake Disaster
REARAKRERICELHRLEELEG

“Thousands of people would not have been killed if they would have
evacuated promptly”
FEgEREsEEh TORE, FFAOALOSABDIETTHE)

* People in this region knew the tsunamiwould strike after a strong
earthquake. gopan 2o
Repeated Tsunamis — Meiji Sanriku Tsunami (1896), Showa Sanriku
Tsunami (1933), Chile Earthquake Tsunami (1960), etc.

* Most people in this region knew “Tsunami Tendenko” (in case of
tsunami, you should evacuate promptly by yourself without taking
care of other family members) HRIXETRBTATACTIEH STV,

+ Tsunamiwarning was issued 3 minutes after the earthquake. People
had approx. half an hour or more before the tsunami stroke.

* Municipalities instructed people to evacuate promptly.

Yet, they had many reasons not to evacuate promptly

G Kosza BNISHMTERNEOBAMBT=.
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The most important lesson of 1955
Hanshin-Awaji Earthquake Disaster
M- MEE R R KL HELERLGHE
“Thousands of people would not have been killed if they
would have retrofitted their vulnerable houses”
rfiRaEEnRElEhTohiE, @FA0ASORMbhilETHS)
* Most of the victims were killed by collapse of their houses

+ Currently, most of Japanese citizens know that vulnerable
houses may collapse and kill the residents in earthquakes.

* Japan has severe building codes.

* Techniques for retrofitting are available.

+ Financial assistances for retrofitting are available.
Yet, people have many reasons not to retrofit their vulnerable
house.  phetns. BRUESERBLAVRLTEEN S5,

‘;,g K.Okazaki

People are risk-takers in disaster risk management
HBMYRVEEIZBLTALXIRIDAERS
* People are risk-seekers when the choice Involves loss (Prospect

theory, Kahneman & Tversky). e o
Question : Choose between; RM:ALBOELLERS

A.Surelossof 53,000 A 3000F/LEREIZES
B. 80% chance of losing 54,000 and 20% chance of losing nothing.

ﬁ Hgigg (;iB B 4000FLE£SWES0%HT20% I Mm%
| RN
* Futuré uncertain loss s psychologically much discounted.
+ Investment (retrofitting) for safety would be waste if a large
earthquake would not occur soon.
- Life expectancy of a house: approx. 30 years (Japan)
- Remaining life expectancy of an investor: 20-50 years
- Return period of a big earthquake: hundreds or more years

Itis rational for people not to take actions to avoid future disaster risk.

= AL REOREERTITHELLZVORSANTHS,
o K.Okazaki

How can we convince people to take actions
before a disaster hits

REHNDRNCARICITRERISESICIRESILIZE LM

* Education, training, and awareness raising
. THEU BB R R

* Community-based disaster management
aZa =T (MEHS) THROMHE

+ Policy development and institutionalization for safer
communities

RETHFEH RO OBRMELHEL

5—5 K.Okazaki

Disaster education can play an important role
BB EELGEEER T

Capacity building and awareness raising fHMESEWES

- Local people, particularly children, should understand better
their disaster risk and take appropriate actions to reduce the
impact of disasters

Technology and policy development it EE DM
- Experts should develop affordable and applicable
technologies, and develop policies for disaster reduction,
reflecting the local conditions.

Risk communication YARYa5azr—iay

- Experts should be able to communicate with local people
with trust in laymen’s language with professional knowledge

L4 K.Okazaki

10

HERRKEZRKZICLLGLENEE
Education for Disaster Management Professionals by GRIPS

Master's degree programs on "Disaster Management *

EEWE BLSOTOII4

* Conducted jointly with BRI (Building Research Institute], PWRI (Public Works
Research Institute), and JICA

+ 3courses: Seismology/Earthquake Engineering, Tsunami, Water-related

disasters BRSE b B0 T E TR
*  Target Groups: Technical officials, or researchers in developing countries

* Course Duration: 1year
(October=September)

*  Approx. 50 students in 2012-2013

lapanese program since 2012

*  Target groups: national and local
government officials

* Course Duration: 1 year (April-March)

Accepting application for 2013 entrance!!

English program since 2005

\ 4 K.Okazaki

GRIPS Roppangl campus.

Sa=T4EERDBE (CBDM)
Community Based Disaster Management (CBDM)

Local people are potential victims and assume responsibility in
managing the risk

Disasters reflect local conditions, of which local people are well
ware HROALHEDYAZETDRITHELKKND LM TES,
Local people can better understand disaster risk and how to avoid
such risks through risk communication

.

Participatory decision making process leads to ownership of risk

andactions gmBWnHREIOLAR, YALEFBEESOLOLTES,

LY

Shake table demonstration by UNCRD

: RADIUS project by IDNDR
\ s K.Okazaki

11
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BED NS A LT EEHR) ARE
Policy paradigm shift is necessary

BEORLTHEVIZ2=F+OBEHR
Current vicious cycle for unsafer communities

WEFOAEHE

-
BBz T DHM

REUDI1=TADEHIZRET B0
Proposed cycle for safer communities

o~ T
HEFCERRBONM

-~

BEHAZ1=TAD FEHIASA = FoOHMM
ERsfoERHE E=HOERAOEE
- 5 =F > " e
G o T ' R e
13 14
Recommendation for international cooperation
to reduce the loss of lives due to disasters "
KBIEBABREERSTERBAO-HDIRE BYNESTEVET
* |nternational commitment to promote proactive efforts EREXE Thank VOU !

International communities (international organizations such as UN

and UNESCO and donor countries like Japan) should assist more

explicitly those countries which are making proactive efforts.
* Fostering more experts who can develop appropriate policies for
disaster reduction and have good skills for risk communication with
local pecple MR EEBL SN B LY S<OWPIRDHR
Financial and technical assistance to promote community-based
disaster management  2Za=FsRiKO-O O BN HiFMEEE
= More researches to investigate how to motivate people and local
governments to take actions against disaster 5o oo - B RT TS
Establishing multi-disciplinary academic approach for disaster risk
management, incorporating economics, politics, sociology,
psychology, engineering, etc.
ﬁ*-iﬁ&-&%-ﬁﬂ-ﬁﬁo#m?jn—f

Cs K.Okazaki

Kenji Okazaki

Professar EERRAPRAY ARE- 88

National Graduate Institute for Policy Studies (GRIPS)
7-22-1 Roppongi, Minato-ku, Tokyo, 106-8677 Japan
Email: okazakik@grips.ac.jp

Web: http://www.grips.ac.jp

L2 K.Okazaki
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