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International Symposium 2008 on Earthquake Safe Housing

— Discuss together the keen and common issue —

1. Background and Objectives

Reduction of earthquake disasters is one of the keenest issues common in earthquake prone areas in
the world. In recent years, our societies have been severely damaged by Sichuan Earthquake 2008 in China,
Pisco Earthquake 2007 in Peru, Central Java Earthquake 2006 in Indonesia, and Northern Pakistan Earthquake
2005. Japan also suffered severe damages from 1995 Hanshin—Awaji Earthquake.

In most of deaths caused by earthquakes, people are killed by their own houses. Most of the world’ s
population lives in vernacular houses that are built of adobe, brick, stone, and wood, and are non—engineered
and thus vulnerable to earthquakes. Because earthquakes cannot be predicted precisely even by applying the
most advanced science and technology, it is essential to make these houses safer in order to reduce the
number of victims and the amount of severe damage caused by future earthquakes. The more resilient the
existing houses are against earthquakes, the lower the death rate will be in the event of an earthquake, and the
less drastic will be the disruptions to economic and social activities in the affected areas. No matter how
effectively emergency management and relief activities are conducted, the lost lives can never be regained. No
matter what effective technologies are developed, the non—engineered houses will not be safer unless these
technologies are applied. This International Symposium on “Earthquake Safe Housing” therefore aims to
discuss among the interested experts how we can improve the safety of houses, newly built and existing,

towards safer communities against earthquakes.

2. Date
November 28-29, 2009
3. Venue
Sokairo Hall, National Graduate Institute for Policy Studies (GRIPS)
4. Language
English and Japanese (simultaneous translation is available)
5. No. of Participants
52 (November 28)
62 (November 29)

Organized by:

- Building Research Institute (BRI)

- National Graduate Institute for Policy Studies (GRIPS)

— United Nations Centre for Regional Development (UNCRD)

Supported by:

- International Strategy for Disaster Reduction (UN/ISDR)

— United Nations Educational, Scientific and Cultural Organization (UNESCO)
— Cabinet office, Government of Japan

- Ministry of Land, Infrastructure, Transport and Tourism (MLIT), Japan

- Japan International Cooperation Agency (JICA)
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Dr. Shuzo Murakami / ¥ L= (BEMREFMEER)

Opening Address

PA= 1515

International Symposium 2008 on Earthquake Safe Housing
- Discuss together on the keen and common issue —

M RIEMEEIETSEBR RO L

Sokairo Hall,
National Graduate Institute for Policy Studies (GRIPS),
Tokyo, Japan
on Nov 29, 2008

Shuzo Murakami
HLEE=

Chief Executive, Building Research Institute Japan (BRI)

'_
Introduction %% tEOERLHBHEE

m Earthquakes cause serious damages to
human societies

m Developing countries are more vulnerable

m Tragic Damages again in Sichuan, China
in May, 2008
2008F5A 128 Em)IEHEDEKGIRE

Un-reinforced brick masonry houses in Hongkou, Dujiangyan

W
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Session1: Opening Address / Bi&#%$

Dr. Shuzo Murakami/ ¥ EE = (BERAETHREEE)
'._

Qutline of Technical Cooperation for Developing Countries by BRI
BERERMORAFRKE LRI DG OHBE

m Training courses on Japanese ODA Programs by IISEE
(International Institute of Seismology and Earthquake Engineering)

m BRI/JICA projects for establishment of R&D centers for
earthquake disaster mitigation in developing countries

m Activities of R&D and dissemination

[Asof March 10, 20081

Number of Ex-participanis of 1ISEE Training Gourses

- Annual and 19601 : 345
+ Global Sersmoloyical ISernvaton Gourse 1953 ~1 : 119
« Indivilual Baurse (1963 ~1 + 06
+ Seminar Course (1080 ~ 2000) : 162
Tokal: 1337

+
-

® Hypocenter Loostion(US Beolegical Survey. 1990~1%95) i 5 :“_: 1 ] ’20
() cNmber of Fx-Patioinanes 2 1-10 twoore: isowmche wem |

List of BRI/JICA projects for establishment of

R&D centers for earthquake disaster mitigation
BRINICA R E2—T 00Ok

Country Project Period Counterpart
The project on the o of appropri Research Institute for Human
Indonesia for multi-story residential building and its environmental 1993-1998 Settlements
infrastructures for law income people (Structure)
The Japan-Peru Earthquake and Disaster Mitigation Japan—Peru earthquake and Disaster
Peru Research Center Project 1986-1991 Mitigation Research Center
1988-1991
Chile The joint study project on earthquake disaster mitigation | 1995-1998 University of Catolica
in Chile
National Disaster Prevention
Mexico The earthquake disaster prevention praject 19901996 Center{CENAPRED)
The project for the establishment of Earthquake Disaster Earthquake Disaster
Turkey Prevention 1993-2000 Prevention Research Center
Research Center on the Republic of Turkey
The joint study project on the evaluation of seismic National Research Institute of
Egypt activities in the 1993-1996 Astronomy and Geophysics
plate boundaries in Egypt (NRIAG)
Continuation and improvement of the. i Tnstitute of Seismology, Ministry of
Kazafstan monitoring system for 2000~2003 education and Science, Republic of
earthquake preparedness and risk in the region of Almaty Kazakhstan
city in theRepublic of Kazakhstan
The project on the reduction of seismic risk for buildings National Center for Seismic Risk
Romania and structures in Romania 2002-2007 Reduction, Ministry of Transports,
Constructions and Tourism (MTCT)
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Dr. Shuzo Murakami/ ¥ EF = (BERAETHREEE)

Qutline of Romanian Project
IL— 77O I HrDBE

m Project title: JICA Project on the Reduction of Seismic Risk

m Term of Project: 2002-2007

= Outline of Activities

-Strong motion observation
-Outdoor & indoor soil test; ]
-Structural Test :

i
i
-Dissemination i

g

Dissemination of technical information through Internet
METFEROIITICLSIESH

e Tl P
Individual characteristics of
developing nations
Technological support

-~
Seismicity and damage v,
Importance of design code ‘ b, Seismicity and damage
" & Importance of design code
T

@ Personal network through IISEE

= Launch of new R&D in 2006
Collaborative R&D Project for

Earthquake Disaster Mitigation  &ER#=R
2006 EERARME IO I DR E—1

«+ Term of R&D LI G e
on their own initiative
three years

(2006-2008) |Enhancemeni of R&D capacity
* Target structures Of each member country
Non-engineered

constructions in Tczla_\l ffﬂ(d:‘uzt'g" '_B‘R| Facilitating institutes
T . asilitating Institute of Topie ]
deVEIOPIng Countrles, Risk Mangagamam Sysplem of each countries
also applicable to_ Building Research
developed countries Institute, Japan (BRI) Collaborative
like Japﬁnese Facilitating Institutes of Topic 2 RE&D Activities ndonesia
conventional houses Seismic Constructions )
. - Share of inf. and exp.
Structures and Practice| ™
. Funds ‘ Mie University ‘ e
P& | of Experiments Joint experiments

The Asia S&T Strateqgic National Research Institute
Cooperation Promotion e
Program prepared by s on{ even oo (MIFTY) Pakistan
MInIStW Df Education Facilitating Institute of Topic 3

Dissemination of Technologies
gu.lture’ Sports, Graduate Institute for
cience and Policy Studies (GRIPS
Technology (MEXT) olicy Studies (GRIPS)

Turkey
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International Symposium 2008 on Earthquake Safe Housing
- Discuss together on the keen and common issue —
MR OMEE IS ERY v ROD L

= November 28 and 29, 2008

m Organizers: Building Research Institute (BRI)
National Graduate Institute for Policy Studies (GRIPS)
United Nations Center for Regional Development (UNCRD)

m Part1

Earthquake Risk Perception and Disaster Reduction Policies

HIE) AT ERME K EE

m Part2

From Code to Practice: Challenge in Building Code Implementation
EEMOBIE~N —BELELTR~OBKE-

m Part3

Strategies to Mitigate Casualties by Earthquake focusing on
Non-engineered Construction
WMEICKDEGEELVLU(TIAREFAD —/VILTFrREPDIT-
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Dr. He Yongnian (Cnina) / HEMERMEMRIET FIKE

Wenchuan earthquake and its disaster

He Yongnian

China Earthquake Administration
November 2008

Wenchuan earthquake parameters

Original time: 14:28, May 12, 2008

Location: Southwest Wenchuan, Sichuan province,
China (E.Lon103.4° , N.Lat31° )

Magnitude: 8.0

Focal depth: 15 km

Earthquake type: Main-shock--aftershock type

Wenchuan earthquake caused severe damage and
losses of people’s life and property. According to the
statistics, the area of severe disastrous region is
33,174 Km2; the area of moderate disastrous is
448,291 Km2.

Wenchuan earthquake resulted in the most severe
damage and losses with largest affected area since
foundation of PRC. Its death toll is close to 90,000
people, and about 380,000 people injured. The
economic losses are estimated to be more than 8450
billion Yuan (RMB).
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Dr. He Yongnian (Cnina) / HE#ERMEHRIAT FIKE

Tectonic background of the Wenchuan earthquake :Collision of
Indian plate northward is the essential cause.

The northwestward subduction of Pacific plate
and Philippine plate to the China’s continent; the
Indian plate pushes northward to the Euro-Asian
plate, which makes China'’s continent being at very
high stress; Especially the Indian plate collision
makes Qinghai-Tibetan massif situated in critical
state; when strength of the crust there isn’t large
enough to resist the stress resulted from plate
movement, the rock layers would be fractured and
the earthquake may occur.

For the Wenchuan earthquake, there is
more direct cause: the stress caused by Indian
plate collision toward the Tibet-Qinghai plateau
has been blocked by the vast Euro-Asian
continent, resulted in east-ward and west-ward
transmission along the Tibet-Qinghai massif. So
both the eastern and western ends of the Tibet-

Qinghai massif is earthquake-prone areas.

Tectonic background of continental seismicity in China

Plate movement causes strong earthquake activity

10
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® Epicenter of Wenchuan Earthquake; L.M.S.: Longmenshan

When the stress transmitted eastward
and reached the eastern boundary of the
Tibet-Qinghai massif—Longmenshan fault
zone, triggering the sudden slip of the
Yingxiu--Beichuan fault, the central fault of
Longmenshan fault zone and a M=8.0
earthquake occurred. That is the Wenchuan
earthquake.

/’_’/ =~

Songpan—Pingwu earthquake

-(M:T. :')b

oo
Wenchuan earthquake,
(4=8. 0, 12 May 2008) #

= Santai

® Nanchong
enchuan—Macwen Fault

Sketch Map of
Wenchuan Earthquake Tectonics

P
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Wenchuan

Longmenshan

Maowen-Maochuan fault

M=8.0

Yingxiu-Beichuan fault - i
Dujiangyan-Jiangyou fault

The fracture process of Wenchuan earthquake lasted
about 2 minutes, and caused a long ground fracture zone
with a NE strike, which extended about 300 km.

The fracture is single directional, that is, the fracture
stated from Yinxiu town and extended northeastward,
however, there isn’'t the southwestward fracture found.

According to the observational data, there were 28529
events up to September 08, 2008; among them the events
with M= 4.0--4.9 are 222 times, the events with M=5.0—5.9
are 31 times and the events with M=6.0—6.9 are 18 times;
the maximal magnitude of aftershocks is 6.4, which
occurred on 25 May, 2008.

The following slides show the distribution of aftershocks,
which is basically coincided with strike of Longmenshan
fault zone.

02 1006

%fters;hocﬂlﬂgL Distribugon

33 = e
o

3

30

102 103 104 105 1068

Regional network  20080512-20080617 ML=5.0
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Ground fissure zone caused by Wenchuan earthquake

Wenchuan earthquake brought about serious
disaster in the earthquake-stricken region. The
following slides will show you the related
situation in the epicenter regions, where the
seismic intensity will reach Xl degrees (MMS).
The region with intensity of XI covered an area
of about 2420 Km2 . The intensity investigation
The maximal intensity extent appears as an
elongated region centralized with Yingxiu town,
wenchuan county and Chengguan town,
Beichuan county. Totally, the area with higher
than VIl is larger than 500,000 Km2 .

13
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Dr. He Yongnian (Cnina) / HE#ERMEHRIAT FIKE

Intensity Contour of Wenchuan Earthquake with M=8.0

Legend

Epicenter g

X [
X
X
vi
w]
vi[]

A remarkable feature of earthquake

disaster in Wenchuan region

Wenchuan earthquake induced severe
secondary disaster, mainly, it is geological
disaster, including landslide (5117 sites),
mountain collaps(3575 sites) ,mud flow
(358 sites) and barrier lakes (34 sites),
which resulted in huge losses and casualty
and difficulty for emergency relief and
rescue.

Disaster

14
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A = —

Beichuan county

All structures are almost ruined (1)

15
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Intensity of XI

Panorama of Yingxiu Town

All the structures are collapsed or severely damaged

17
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The building collapsed and the cars crushed

18
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Mountain collapse blocked the road in Qingchuan county

Ground fissures

19
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Earthquake —caused earth slide buried a village

Earth slide and collapse caused by the earthquake

Mountain collapse caused traffic interruption

20
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Land slide in Beichuan region

| Mountain collapse produced a huge scarp
| with vertical displacement of about 300 m.
T,

21
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Dammed lake in Wenchuan earthquake-stricken area

Tangjiashan barrier lake caused by Wenchuan

Some Remarks on Wenchuan earthquake

Y The southern segment of Longmenshan fault zone was considered as an active
part, and the northern and middle segments were inactive: however.the Wenchuan
earthquake indicated that the whole Longmenshan fault zone is active.

% The seismic intensity of Longmenshan region was determined VII (MMS). it is
underestimated. Now the seismic intensity of the region is re-determined as VIIL

% There wasn’t remarkable precursor of seismicity found before the earthquake
with M=8.0 through careful check of the regional seismicity. Either, there were not
other precursors found before the earthquake.

% Wenchuan earthquake showed a large scale fracturing process, from the focal
region propagated northwestward till southern Shanxi province, the ground fission
zone reached more than 300 km. Accordingly, some seismologists consider that
the “seismic focus™ of this earthquake should be a “plane” rather than a “point™.

% Wenchuan earthquake induced severe secondary geoclogical disaster, which
made the disaster more serious and obstructed the emergency relief and rescue.

22
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On damage of buildings and structures

The earthquake field investigation shows that those
buildings, constructed according to the building code
issued since 1989, and have good construction quality,
damaged lightly; they are most of framing structure with
shearing walls. On the contrary, those buildings,
constructed in early times and the earthquake resistance
level was lower, damaged severely, and the building types
are mainly masonry structure of brick-frame construction.

On reconstruction of Wenchuan earthquake stricken region

In the light of mountainous features of the disaster stricken
region, its rehabilitation and reconstruction will be divided
into several sub-areas: in the mountain front area the disaster
is relatively light, the focus of reconstruction will be put on
reinforce of the damaged buildings to restore the life and
productive order of the towns and villages as soon as
possible. In Longmenshan region, where the disaster is
severe, the first thing is to formulate the regional
reconstruction plan based on local natural capacity,
population and resources and so on. The infrastructure layout,
minority custom, requirement of social and economic
development and control of town and village scale and others
should be considered. At same time, reconstruction must pay
attention to escape the fault zones and sites, where the
geological hazards may frequently occur.

Thank you very much!

23
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Challenges for Safer Non-
Engineered Constructions

Dr. Anand.S. Arya
Padmashree awardee by the President of India, 2002
Professor Emeritus lIT Roorkee

National Seismic Advisor Gol — UNDP

Tokyo, November 29t 2008

KACHCHH EARTHQUAKE IN GUJARAT

Date of Occurrence : 26t January 2001
Time : 8.46 a.m.
Epicenter : 23.6 9 North Latitude and

69.8° East Longitude,
20km North East of Bhuj

Magnitude : 6.9 Richter Scale
7.7 Moment magnitude
7..9 Surface Wave
magnitude

Intensity, maximum : IX-X MSK Scale

A Terrible Human Tragedy

Over 1.1 million homes affected; 4 Kutch towns in ruins

24
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A Terrible Human Tragedy

Over 5,000 Health units Over 50,000 School rooms
damaged / destroyed damaged / destroyed

Bhuj General Hospital High School of Dudhai Village

A Terrible Human Tragedy

Over 50,000 artisans lost their
livelihood.

Over 10,000 small and medium
industrial units went out of
production.

A Terrible Human Tragedy

+ Massive damage to telecom,
power, water supply and

transport infrastructure.

25
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IMPACT: A LARGER PICTURE

STORRn——

# Livestock, other animals

> Private property » Export/ import
» Municipal infrastructure » Agricultural output
» Power/ » Industry/ services output
telecommunications i > Long-term development
. » Remittance income R i
infrastructure ¥ Overall investment
» Health/ education assets » Fall in earning potential climate
(due to disability, N .
s » Funds reallocation
m trauma etc.)
% » Unemployment » Community migration/

relocation
»Gujarat earthquake > Health hazards
estimate: Rs 15308 Crores

) »Gujarat earthquake »Gujarat earthquake
#$ 3364 Mn estimate: Rs 3047 Crores estimate: Rs 10067 Crores
}$ﬁ7ﬂ Mn 'r$2213 Mn

The need of the hour...

An agency to carry out...

= Implementation of massive Relief, Rehabilitation
and Reconstruction work

= Co-ordination between Govt. of Gujarat and several
donors, funding agencies like WB, ADB

* Quick Policy Making

= Effective Financial Management

= Monitoring and Quality Inspection

= Planning for long-term Disaster Management
= Disaster Mitigation

The Answer - GSDMA

= The Gujarat State Disaster Management
Authority was constituted by the Government
of Gujarat vide its GR dtd.08/02/2001 (just 12
days after the disaster)

= |t was found an effective response to the
enormous challenges posed by natural
calamities.

26
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Objectives of GSDMA

« To undertake relief, rehabilitation and reconstruction of
social and economic activities to restore normalcy.

* To minimize the impact of natural calamities through
mitigation programmes.

* To study and conduct Risk and Vulnerability Analysis
of Gujarat.

+ To suggest remedies to prevent or minimize the effects
of natural calamities.

+ To optimize the use of funds, grants, donations,
assistance received from GOIl, donors and other

funding agencies

EMERGENCY RESPONSE

*Rescue Equipment (5449): JCBs, Cranes, Bull Dozers, Excavators,
Dumpers, Trucks, Gas Cutters

*Vehicles (5022): Jeeps, Ambulances, ST buses

*Personnel (29140): Technical, Non-Technical, Labourers, Medical

Terms

*International rescue teams arrived: Netherland, France, Japan,
Ukrain, Switzerland, UK, Russia, Germany, Bulgaria and Israel

*Injured: 167,000 cases treated (19,000 serious nature)
*Army Hospital at Bhuj opened its door to civilians

*Hospitals set up by State Government & IMA, Israel, France, Ukrain,
Denmark, Red Cross Societies of Norway, Finland & Germany

EMERGENCY RESPONSE

+All emergency telecommunication services restored within 24 hours

+Essential services like water,power, railway traffic, road ways
restored in 36 hours in Bhuj and within 48 hours in entire Kutch

+Essential supplies of wheat, groundnut oil & sugar rushed to Kutch
district for free distribution

*Free community kitchen services provided

+Cashdoles given to 9,11,096 Families, house hold kits to 3,72,027
Families

+Death Compensation paid to 13,378 Cases, Injury Assistance given
to 19,648 Cases

*Emergency Shelter to 2,48,947 families
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Biggest Challenge

Safer Reconstruction of Houses and other Buildings

HOLISTIC APPROACH

The reconstriction program las been designed to address the

needs of beneficiaries comprehensively...

Capacity

Physical Building

Infrastructure Housing

Social &
Economic Urban
Rehabilitation Reconstruction
Livelihood )
Rehabilitation Education

Health

ASSESSMENT OF DAMAGE

= A very ticklish and difficult task
* Preparation of proformas for non-engineered buildings
* Preparation of proformas for reinforced concrete buildings

* Organization of teams for carrying out assessment of damage house by
house (the teams consisted of an engineer, a revenue staff and a village
head man.

» Establishment of grievance redressal mechanism

* Many issues and problems erose necessitating repeat damage surveys
in some areas

A rational and reliable system of damage assessment needs to be
developed
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TYPES OF CONSTRUCTION

1. Non-engineered Building Construction.

2. Engineered Constructions including buildings and
infrastructure.

Non-engineered buildings are those which are
spontaneously and informally constructed in various countries
in the traditional manner without any or little intervention by
qualified architects and engineers in their design.

Engineered constructions include reinforced
concrete buildings and structures used for various purpose
which are normally designed by Architects and Engineers
working in various Govt. departments or consulting
organization.

BAD PERFORMANCE OF MASONRY BUILDINGS

i Old decaying buildings predating modern construction
practices

ii New buildings not built to Indian earthquake Codes —
Lack of knowledge

iii Improper detailing of masonry building

iv Poor materials, construction and workmanship used

v Absence of ‘header’ or ‘through’ stones and long
corner stones

vi Buildings having poor quality foundations or

foundations built on poor soils

TABLE 1 - BUILDING TYPES IN FIVE DISTRICTS OF GUJARAT

Wall Type No. of Houses and percentage of Total in District

Kachchh Jamnagar B?_naslkanth Rajkot Surendranagar
a (incl.
Patan) . % o,
% o )

Category A 276,390 70.72 215,135 52.04 268,790 5490 295005 4687 281475 85.04
Category B 56,995 1458 183,050 4428 202,185 4129 310,925 4934 43,705 1320
Category C 42,135 10.78 9,980 241 6,705 137 1515 246 2,870 0.87
Category X 15,290 3.91 5210 126 11955 244 8,760 1.39 29 089

Total 390,810 700 413,375 700 489,635 700 630,205 100 330,995 100

Source: Vulnerability Atlas of India, 1997
Category A - Building in field-stone, rural structures. unbumt brick houses. clay houses
Category B -  Ordinary brick buildings; buildings of the large block and prefabricated type,
half-timbered structures. buildings in natural hewn stone
Category C - Reinforced building, well bult wooden structures
Category X -  Other types not covered in A B.C. as of biomass, metal sheets etc
These are generally light.
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Approach adopted by Gujarat
Government

- Total 213685 houses to be reconstructed in 290
villages and four worst EQ affected towns

» Two broad approaches adopted for reconstruction of
houses damaged/destroyed by the EQ

- Owner Driven Reconstruction (176012 houses 82%)

- Public Private Partnership Program (PPPP) (37673
houses 18%)

RECONSTRUCTION AND
RETROFITTING OF BUILDINGS

*Ensuring Earthquake Resistance

*Available Technical know how

*Development of Appropriate guidelines

«Appropriate Awareness Creation

«Capacity building for carrying out the works

«Control and assurance of required quality of construction

Facilitation of the constructions through materials banks

Available Technical Know how
A. Indian Standards (Codes/Guidelines)

1. 1S:1893-2002 “Criteria for Earthquake Resistant Design of Structures, Part
1 (Fifth Revision)” July 2002.

2. 15:13920-1993 “Ductile Detailing of Reinforced Concrete Structures
subjected to Seismic forces- Code of Practice” November 1993.

3. 18:1326-1993 “Earthquake Resistant Design and Construction of Buildings-
Code of Practice (Second Revision)” October 1993.

4. 15: 13828-1993 “Improving Earthquake Resistance of Low Strength
Masonry Buildings-Guidelines” August 1993.

5. 18:13827-1993 “Improving Earthquake Resistance of Earthen Buildings-
Guidelines” October 1993.

8. 1S:13935-1993 “Repair and Seismic Strengthening of Buildings-Guidelines”
November 1993.
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B. Guidelines Published by BMTPC, Ministry of Urban Development, Government
of India

7. “Improving Earthquake Resistance of Buildings — Guidelines” by Expert Group,
pub. by Building Material and Technology Promotion Council (BMTPC), 1999.

8. Vulnerability Atlas of India, by Expert Group, Published by (BMTPC), 1997.

9. Damage Assessment and Post-Earthquake Action (after Jabalpur Earthquake
of 1997, authored by Dr. A.S. Arya pub. by BMTPC, 1997)

Part 1: Earthen Houses with Clay Tile Roofing
Part 2: Brick Houses with Clay Tile Roofing

Part 1: Brick Houses with RC Slab or Stone Patti Roofing, or R.C. Frames pub.
by BMTPC, 1997.

10.Damage Assessment and Post-Earthquake Action (after Chamoli Earthquake
of 1999, authored by Dr. A.S. Arya pub. by BMTPC, 2000)

Part 1: Visual Damage Identification Guide for Affected Areas
Part 2: Repair and Retrofitting of Damaged Buildings in Affected Areas

Part 3: Reconstruction and New Construction of Buildings in Affected Areas

C. International Monographs

1. Arya AS. et al, Earthquake Resistant Non-Engineered
Construction, Monograph pub. by International
Association for Earthquake Engineering, 1980, Revised
1986. (translated into Spanish for use in various

Spanish countries).

2. Arya A.S. Construction of Educational Buildings in
Seismic Areas, Digest No. 13, pub. by UNCSCO,

Bangkok, 1987 (translated into Persian for use in Iran).

C. Guidelines Published by Gujarat State Disaster
Management Authority (GSDMA) authored by
Dr. A.S. Arya as Capacity Building Advisor

1. Reconstruction and New Construction of Houses in Kachchh
Earthquake Affected Areas of Gujarat, first printing June 2001 and
2 printing in January 2002.

2. Control on Quality of Construction in Earthquake Affected Areas of
Gujarat, printed in June 2001.

3. Guidelines for Construction of Compressed Stabilised Earthen Wall
Buildings, printed in December 2001.

4. Guidelines for Cyclone Resistant Construction of Buildings in
Gujarat, printed in December 2002.

5. Restoration and Retrofitting of Masonry Buildings in Kachchh
Earthquake Affected Areas of Gujarat, printed in March 2002.
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Reconstruction through NGOs

*The decision on the relocation/in-situ reconstruction
of the village is passed through Gramsabha (all
voting adults of the village)

*The relocation of village is done only when the
majority of the community agrees on it.

-Only 5225 houses (2.5% of the total) are fully
relocated

-10299 houses (5% of the total) are partially
relocated

-For rest of the houses, reconstruction is done in-situ

Owner-driven Reconstruction

*Houses constructed by the owners themselves

-It ensures that the design of the houses are
determined by the owners themselves, as per their
needs and preferences

-Also ensures that instead of being uniform, the
houses reconstructed are of different patterns as
found in case of organic evolution of the common
villages

-Approach ensures ‘"Technology Transfer’ to the
community and subsequently the sustainability of

program.

Owner-Driven Reconstruction

- Financial, technical & material assistance provided by
the government

*The designs for seismic reconstruction of houses
provided by the government

*The material assistance provided through 1082 material
banks (cement bags and other materials provided at
subsidised rates)

*More then 180 public consultations held for town
planning.

*Design of 20 model houses provided to the public to
choose from with an option to have one’s own design
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Restoration and Seismic Retrofitting of Existing
Buildings and Infrastructure Elements

(i) Identification of Critical Buildings
- Educational Buildings
- Health Buildings
- Other Community Buildings
- Buildings used for Gathering - Cinemas, Marriage Halls
- Religious Buildings — Temples, Mosques, Churches
- Disaster Management Staff Quarters & V.I.P Residences,etc
(ii) Infrastructure Elements

- Water Supply Structures
- Electric Sub-Stations

-  Telephone Exchanges

- Railway Stations

- Fire Stations

- Airport Structures, etc.

(iii) Awareness, Incentives & Disincentives to the People
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Damaged
POLICE STATION BUILDING AT RAPAR

Retrofitted
POLICE STATION BUILDING AT RAPAR
FLAG HOISTING CEREMONY

AWARENESS CREATION

»Publications

»Public Displays

»Demonstrations

»Audio-Visual
»Trainings and Workshops
»Exhibitions

34



Session1: Key Note Speech2 / &

Dr. Anand.S.Arya (India) / /1> FRFBEBEERMEBRE 2 7Fro8-7U7

AWARENESS CREATION

» 4 Shake Table Demonstrations and video shows

» Displayed messages on hazard resistant construction on
600 state transport buses in five worst affected districts.

» Seven types of hoardings at strategic locations in the
state

- Disaster management taken as permanent agenda in
18000 Gram Sabhas conducted during a period from 12t
Jan’03 to 24" Jan’03 and in May '03

Improved Building Ready For Shock No: 14
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AWARENESS CREATION

» Exhibitions conducted on safe construction; disaster
reduction; disaster preparedness; progress of
GEERP

» Information dissemination through

— Pamphlets, Nirdeshika, posters, seismic construction
guidelines by Dr. Arya, training literature, pocket
booklets, booklets, handbills, press advertisements etc.

— CDs on progress, video and audio cassettes on multi-
hazard resistant construction using folk music, street
plays, dance, jokes etc.

— A calendar has been printed for awareness regarding
“Do’s and Don’ts in wake of disasters”.

— Publication of Plain Truth.

AWARENESS CREATION

EXTRA COST OF EARTHQUAKE SAFETY ELEMENTS IN BUILDINGS
Buildings constructed using the Indian Standard Codes and

Guidelines:
Masonry Building
Seismic Zone lll 2-3%
Seismic Zone IV 3-4%
Most severe seismic Zone V 4-6%

Reinforced concrete buildings of 4 — 8 storeys

Seismic Zone lll 2.6-3.2%
Seismic Zone IV 3.2-4%
Seismic Zone V 5-6%

(in each case, including about 0.7% only for ductile detailing)

Retrofitting of buildings, not initially designed for earthquake will cost:
2 to 3 times as much as the above mentioned costs.

CAPACITY BUILDING

* In more than 50 training programmes, 6563 engineers and
29679 masons have been trained

* Workshops conducted for training engineers

* Q&A booklet based on various queries distributed.

* Five Booklets on Reconstruction and Retrofitting
guidelines.

* Advertisements in local newspapers on earthquake
resistant construction.

* Videocassettes on earthquake resistant designs and
techniques shown on local cable television
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| RECONSTRUCTION HIGHLIGHTS |

Third party quality audit, NCCBM inspected 2,10,210 houses

Payment of installments after engineers’ certification

Joint ownership of house by husband and wife

Grievance redressal at village and district levels

Insurance to 14 types of hazards

District judge as ombudsman

Payment made directly in bank accounts

Excise duty exemption for building materials procured in Kutch
Minimal relocation and secondary displacement

Choice of relocation decided by village community
Multi-hazard resistant reconstruction

1082 material banks have distributed over 18 Mn cement bags

Social Buildings through
Community Participations

« Village Civil Works Committee constituted for repair of schools in
rural areas

-over 42000 primary school rooms repaired so far through the
committee

+ Ward Civil Works Committee formed to repair schools in urban
areas

- 1426 school rooms restored through the committee

A SUCCESS STORY

« A comprehensive reconstruction and
rehabilitation program

» Progress during the first two years, no
parallel elsewhere

» Awareness, capacity building and
information dissemination

* Involvement of expertise and specialized
knowledge of institutions and individuals

- Effective community participation
» Medium and long-term perspective
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THE CHALLENGES
FOR
SAFER NON-ENGINEERED
CONSTRUCTION
IN
INDIA AS A WHOLE

Various Building Type by Wall Materials in India
Wall Type Number of Housing Units Damage
Census 1991 Census 2001 | Vulnerability
in MSK Intensity
Millions | % of | Millions | % of | VII | VII IX
Total Total
Earthen Walls (mud, 74.7| 38.29 73.80| 2963| M H VH
unburnt brick)
Stone Walls 21.7| 11.10 2548| 1023| M H VH
Burnt Brick Walls 68.60| 35.18| 111.89| 4493| L M H
Concrete Walls 3.96| 2.03 6.54| 262| VL L M
Wood & Ekra Walls 3.12| 1.60 319 1.28| VL L L
Gl & Other metal 1.01| 0.52 199| 080 VL | VL L
Sheets
Bamboo Thatch, 21.63| 11.09 26.18 | 1051 VL | VL L
Leaves etc.
TOTAL 195 248
(Approx) (Approx)

INCREASE IN BUILDING CONSTRUCTION

*Increase in housing units per year is 2.5%
» But increase in masonry units about 5 %

=So far the added units are not all
earthquake resistant except those which
are in the Central Govt. sector. Some State
governments do provide ER elements in
their buildings.
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GOVERNMENT POLICIES & STRATEGIES

+ Creation of Disaster Management Authority in 2005 to take
care of preparedness & mitigation measures against natural &
man-made disasters.

» Creating awareness amongst various sectors.

« Sensitisation amongst various stake holders.

» Demonstrative constructions including refrofitting.

- Training of architects & engineers in earthquake safe design &
construction.

» Improvement of building bylaws to include hazard safety in
design & construction.

= Training of masons and bar benders through various industrial
training institutions and their certification.

» Establishment of Hazard Safety Cells in various States as well
as undertakings.

+ Inclusion of Hazard safety aspects in the technical education
of architects & engineers.

ACTIONS ALREADY TAKEN IN REGARD TO
SAFER CONSTRUCTION

» Building codes are being improved though Bureau of
India Standards.

» Amendments to the Building Bylaws governing their
construction in various levels of Urban & Rural Local
Bodies drafted and being shared with State Govts. for
implementation.

« Addition to professional curricula drafted and sent to
various Governing Councils.

» The designs of schools & additional school rooms
being constructed all over the country have been
provided earthquake resistant measures and being
executed in all States under the Sarva Shiksha
Abhiyan (Education for All Movement).

ACTIONS ALREADY TAKEN IN REGARD TO
SAFER CONSTRUCTION

+ Construction Industry Development Council established by
Planning Commission for training of industrial workers
(Programme covers about 50 trades including masons, bar
benders, carpenters etc. in which several thousands have
already been trained).

« The responsibility has also been placed on the State as well
as District Disaster Management Authorities established under
the Act of Parliament to work towards Preparedness,
Mitigation as well as Response. Safe construction activity
including retrofitting of unsafe critical buildings forms an
important task. Funds are being allocated under the five year
development plans.

* A number of four page brochures in simple illustrative form
have been prepared and distributed all the country for wider
dissemination of safe construction practices to be adopted.
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*National effort is being made to save life and
reduce trauma.

*The tasks are difficult and time taking but the initial
steps are taken.

=Miles to go, just moveonandon......

Chirai Veti ! Chirai Veti !!

THANK YOU
FOR YOUR ATTENTION
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CHALLENGES FOR SAFETY OF NON-ENGINEERED CONSTRUCTION

By
Dr.Anand S. Arya
Padmashree awarded by the President of India, 2002
Professor Emeritus IIT Roorkee,

National Seismic Advisor, Gol-UNDP

Introduction

The following may be listed as the main challenges for achieving safer non-engineered constructions in the

earthquake prone areas:-

1.

Non-Engineered buildings exist on a massive scale throughout the developing world. The developed
countries also have large proportion of existing non-engineered buildings coming down in traditional way
through centuries.

There is wide spread ignorance about the earthquake risk even in earthquake prone areas. People in
general do not believe that a damaging earthquake will occur in their area and destroy their building.
They always ask the question: In so many generations before, there has been no earthquake occurrence,
why should we be concerned about such an eventuality? Hence, there is a lack of interest in pursuing
earthquake resistant construction, about which they have also the impression that it will make the
construction much costlier.

In the developing countries there is a definite lack of resources, which include financial capability,
availability of building materials, lack of trained workmen involved in the traditional constructions in
which one could incorporate earthquake resisting elements, and lack of now-how in general in those who
are involved in such construction activities.

There are a number of competing societal demands, as for example, improvement in health facilities and
education, providing safer drinking water and  better quality food and clothing, alleviation of poverty by
livelihood generation, building sanitary facilities etc. etc.. In all election times roti, kapda aur makaan
(Bread, clothing and housing) become the major slogans of the various political parties.

Consequently, there is lack on motivation of the part of the governments to include earthquake safety as
the major initiative, particularly in view of the fact that although the consequences of a damaging
earthquake are serious but frequency of occurrence of such events is very low and the life of the elected

governments is only five years!

It has taken more than 50 years in India for the Central Govt. to become proactive in this regard and many of the

state governments still need motivation to formulate policies and strategies towards earthquake safe constructions.

The situation in other developing countries may be no better.

Approach towards Acceptable Solutions

Starting in 1959 with an all India seminar on earthquake engineering at the University of Roorkee, we made a

multi-pronged approach including: research & development, dissemination of the generated know-how among the

scientist, engineers & other professionals, about earthquake safety measures; covering all structures including

Non-Engineered Buildings. Co-operation of structural and geo-technical engineers, geologist & seismologist was
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ensured as a result of which the first Indian Standard 1S:1893 was brought out in 1962 and the Indian Society of
Earthquake Technology established soon after. The first Code of Practice on Design & Construction of
Non-Engineered Buildings, 1S:4326, was brought out in 1967. The know-how was spread amongst engineering
teachers from technical colleges through 2-3 week training programmes held at the University as well as in a
number of State capitals. Seismic consultancy was provided to all major engineering projects being taken up in the
country under the Five Year Development Plans including major bridges, dams, Industries and atomic power
plants. This necessarily included housing for the employees of these undertakings which had to be constructed
with earthquake resisting features such as given in figure 1. However, all other constructions whether in private or

in the Govt. sector by and large continued in the traditional manner without earthquake resisting elements.
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Fig. 1 Earthquake Resistant Masonry Buildings

The real impetus for earthquake resistant construction came after the occurrence of a series of earthquakes,
namely: Uttarkashi 1991, Killary 1993, Jabalpur 1997, Chamoli 1999 and most damaging earthquake of Kutch
2001. The super cycone in Orissa in 1998 and the earthquake in Kutch prompted the Central Govt. of India to
take up the issue of earthquake safety at the National level and established the National Disaster Management Act,
in 2005 which requires the establishment of following major administrative institutions:-

e National Disaster Management Authority at Central level for looking after Preparedness and Mitigation

e State Disaster Management Authority at the States to look after all pre and post disaster Management.

e District Disaster Management Authority to take disaster management action at the local level.

Techno-Legal Regime

It has been realised that the Development Control Regulations and the Municipal Building Bylaws are deficient
since they do not deal with the safety of habitations including buildings from the impact of disasters. This has
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been attended to in an affective manner and Model Regulations developed by the author through a National
Expert Group which have been sent to all States for implementing in the Building Bylaws in such a way that all
building plan approvals compulsorily require the provision of earthquake safety elements in all buildings. To
strengthen this effort and to make it practically feasible, large training programme has been undertaken to train
practising architects and engineers including Municipal engineers in the subject of earthquake protection

engineering.

Training of Building Construction Workers

It has been considered necessary to give appropriate safe construction training to masons, carpenters, bar benders
and construction supervisors, since these are the tradesmen involved in the construction of non-engineered
buildings in the informal sector without any reference to architects and engineers. Experience of reconstruction
after the Kutch earthquake, wherein more than 200,000 residential buildings, schools, health facilities etc. had to
be constructed, shows the importance of such a training and more than 35000 masons were trained during the
reconstruction process. The houses were constructed through non-government organisations, but mostly by the
beneficiaries themselves maintaining strict quality controls while disseminating earthquake resistant technology to

the rural and semi-urban population..

Preparation & Publication of Guidelines

In meeting the challenges of safer non-engineered construction effectively, the availability of simple, practically
feasible and inexpensive construction guidelines can not be over-emphasized. A few formal guidelines which are

legally acceptable, are listed in Annexure 1.

Closing Remarks

It is indeed a most challenging task for achieving earthquake safety of Non-Engineered Buildings for a variety of
reasons as highlighted in this paper. However, a proactive effort is to be made at the National as well as at the
local levels for creating awareness and sensitisation among the various stake holders. Also, the available technical
know-how has to be brought to the notice of the top level and also down to the building construction workers,
immense improvements can be made towards minimising the impact of future earthquakes and reducing the
resulting trauma to the individuals and the society as a whole. In any big task, initial steps have always to be , then
we gradually move towards the final aim. In our Vedic knowledge, there is an important instruction “Chirai Veti

Chirai Veti” which means move on and on and on....
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10.

11.

12.

13.

Annexure 1

IS: 1893-2002 “Criteria for Earthquake Resistant Design of Structures, Part 1 (Fifth Revision)” July
2002.

IS: 4326-1993 “Earthquake Resistant Design and Construction of Buildings- Code of Practice (Second
Revision)” October 1993.

IS: 13828-1993 “Improving Earthquake Resistance of Low Strength Masonry Buildings-Guidelines”
August 1993.

IS: 13827-1993 “Improving Earthquake Resistance of Earthen Buildings-Guidelines” October 1993.
IS: 13935-1993 “Repair and Seismic Strengthening of Buildings-Guidelines” November 1993.

Arya A.S., et al., “Improving Earthquake Resistance of Buildings — Guidelines”’ by Expert Group, pub. by
Building Material and Technology Promotion Council (BMTPC), 1999.

Arya A.S. et al, Earthquake Resistant Non-Engineered Construction, Monograph pub. by International
Association for Earthquake Engineering, 1980, Revised 1986. (translated into Spanish for use in various

Spanish countries).

Arya A.S. Construction of Educational Buildings in Seismic Areas, Digest No. 13, pub. by UNECSCO,

Bangkok, 1987 (translated into Persian for use in Iran).

Arya A.S., Reconstruction and New Construction of Houses in Kachchh Earthquake Affected Areas of
Gujarat, first printing June 2001 and 2nd printing in January 2002.

Arya A.S., Control on Quality of Construction in Earthquake Affected Areas of Gujarat, printed in June
2001.

Arya A.S., Guidelines for Construction of Compressed Stabilised Earthen Wall Buildings, printed in
December 2001.

Arya A.S., Guidelines for Cyclone Resistant Construction of Buildings in Gujarat, printed in December
2002.

Arya A.S., Restoration and Retrofitting of Masonry Buildings in Kachchh Earthquake Affected Areas of
Gujarat, printed in March 2002.
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Introduction
HMBICSLHEBLTHE. BEDRE/RBEREDETEER
= Farthquakes cause serious damages to
human societies

= Collapse of Houses and Buildings is the main
cause of human casualties

Largest Natural Disasters in Recent 10 years in Loss of property
10FERBDHEEED KEL B H K E (Asian Development Bank, National Land Agency, Japan)

Million USD
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Largest Natural Disasters in Recent 10 years in Human Loss
B # K E D IEE #(Asian Development Bank, National Land Agency, Japan)

rson
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Hurricane 1
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Japan 1995
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Various non-engineered houses damaged by earthquakes(1)
I TR EED MERBSH
- - - 5 -

Adobe houses .
In Peru v
TEAEMIL—) |

Confined
Masonry in
Indonesia
RCIL—A4ft

L AifafEE (ay
FPA A
Y= AURRT)

Various non-engineered houses damaged by earthquakes(2)
I IO TREEDMEEE G

Stone Masonry in Pakistan

CnE

(natural stone)
Ris(B#

Stone Masonry in
Pakistan (cut stone)
BEEIYE: NFREY)
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Various non-engineered houses damaged by earthquakes(3)
IO TR EEDHMEREH

Brick houses in
Indonesia
LoHE (A URERLT)

Concrete Block
houses in Pakistan
a4y )—k7oviaE

(IRFRH)

Various non-engineered houses damaged by earthquakes(1
S T TR EEDMBERES

T

et o vy

Houses with &
mixed materials/ ||
in Pakistan Sr;- ‘
PYE. AU S |

Ay . LyH® S
BEAFRE)

Reinforced
Concrete in

Pakistan
RCHE (/AFRA)

How large is the intensity of EQ motion?
HEDERS?

« Buildings collapsed, but furniture withstand!! ? ?
EYEENTEREFTOFEFRI??

(Primary school in Bantul, Province of DIY, Indonesia)
iy~ A o
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Almost no falling down of furniture

Also TV, pictures and clocks remained

FRE,TLE, B, BEFERAXX

Primary school in
Bantul, Indonesia

Houses in Bantul, Indonesia

Damages by Pisco EQ in
San Jose de Los Molinos
250km from the epicenter

- Most of houses are collapsed
- No one was killed

20075 F ROMBOHE
AHHRBADIKR

Comparison of damages

Pisco EQ 2007and Central Java EQ 2006
EXathEEDvD EhEthED LR

Year | Earthquake Country Casualty Damage to houses
(M) Dead Injured | Collapsed Damaged

2007 |Pisco Peru 519| 1,844 52,887 22,939
(M=8.0)

2006 |Central Indonesia 5,778 | 46,305 139,859 468,149
Java(M=6.3)
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ACELEROGRAMA ESTACION UNICAICA
Sismo del 150807

Amax = 272 emis®

-The long duration of = T e
shaking motion with two § .

[
peaks caused large - . - Bl

damages to houses and

bu”dlngs ACELEROGRAMA ESTACION UNICAACA
E(E—7®2?&éiﬂ%§ﬁﬁ§$ :’: “::::::znzmammncs
MREE AL T -

5
- The two peaks gave o e
people time to escape from | * .. %
their houses before the 1

RED NACIONAL DE ACELEROGRAFOS
CISMID-FIC-UNI

]

collapse (proved by
interviews to residents)
2DDE—VDRICEETHIL
MAERETH 1=

[y e——

EEssas

componente vertical
Amax = 192 cmis’

=

"o o0 L L
Tmes (seg

Comparison of two types of structures

non-engineered and engineered
JOTDTRETO=TRDHLE

Aspects/items conventional/non-engineered | Engineered

Materials Available in the area Usually controlled in size,
No control quality, etc.
Construction Non/semi-skilled workers Skilled workers
workers
Technical Noflittle intervention Intervention in design,
intervention construction procedures, etc.

Users/iresidents | Low/middle income people Middle/high income people

= Conventional/non-engineered constructions are completely
different from engineered ones

= Each type needs its own appropriate strategy

14

Japanese Initiative for Mitigation of Earthquake
Disasters managed by BRI focusing on Non-
engineered construction <Comprehensive Approach>
JoTDZTEOWEREERZE BIEL-HIERR

= Collaborative Research and Development
Projects with research institutes in four
Asian countries and four Japanese
institutes supported by Ministry of
Education, Culture, Sports, Science and
Technology (MEXT)

® Duration: three years (2006 — 2008)
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Japanese Initiative for Mitigation of
Earthquake Disasters managed by BRI
<Comprehensive Approach>

= Participating organizations: National
Institute for Earth Science and Disaster
Prevention (NIED), National Graduate
Institute for Policy Studies (GRIPS) and
Mie University

" Counterpart countries: Indonesia, Nepal,
Pakistan, Turkey and Peru

Structure of
Initiative
TR DBEE

niED

GRIPS

Mitigation of Disasters
on their own initiative

1T

Enhancement of R&D capacity
Of each member country

Total coordination: BRI

Facilitating Institute of Topic 1
Risk Management System

Building Research
Institute, Japan (BRI)

Facilitating Institutes of Topic 2
Seismic Constructions

Structures and Construction Practice

e

Collaborative
R&D Activities

Share of inf. and exp.
™v

Mie University

P& | of Experiments

Hutual visits of researcher
Joint research
Joint experiments

Facilitating institutes
of each countries

Indonesia

National Research Institute
for Earth Sci and
Disaster Prevention (NIED)

Pakistan

Facilitating Institute of Topic 3
Dissemination of Technologie
National Graduate Institute
for Policy Studies (GRIPS)

Turkey

= Feasible and Affordable Seismic Constructions
EBENLTHELZ

To develop appropriate seismic structures and construction
practices, which will be expected fo be accepted by communities,
and to verify them by a series of joint experiments
Strategies for Dissemination of Technologies to
Communities HifiOBFRAER
To develop strategies and tools for dissemination of technologies
to people and communities such as consecutive workshops in

communities, demonstrations, capacity development of housing
facilitators

Risk Management System JRXHEES X TL

To develop systems for evaluation of seismic risks

with assumed earthquakes, conditions of buildings etc., and to
manage them through development of new strategies to mitigate
18

disasters
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Topic 2: Feasible and Affordable Seismic Constructions
Component 2-1:
Study on Feasible and Affordable Seismic Constructions
through Full Scale Shaking Table Experiments
ERMUMEIZOEEBME

First experiment: December 2007 on Brick masonry structure
Second experiment: July 2008 on Confined Masonry structure

Bricks were imported from Pakistan and mortar mixture followed the
usual practice in Pakistan.

Shaking table experiment on

confined masonry on July 4, 2008
AVITPAURI—Y)—DIRENE EE

= At National Institute for Earth Science and Disaster
Reduction (NIED) in Tsukuba, Ibaraki, Japan
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E LA RHAERFEDRY A

Main causes of damages
BEOXELGREA
= Separation of RC frames and walls because of
insufficient
bonding
between
walls and

RC members
RCE# LB LD
ox i3

An example of damaged house in Banda Aceh
RCER# LB LD 5 BEDRE DR

Construction works to be improved in Aceh
WETARERIAZE

* Anchor of brick wallsto o e omome |

columns is also a critical .
(16X6)+(3X3) = 96 +9 =105 (bh)

,—T/\/_,- ;
H——d4@12

l_<
|fp— @8-15

gy
TN - (Angkur ! Stek Dinding @ &

__J\[I__
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Same problems in West Sumatra
A SO ERDEE

Another Main cause

of damages
I 2DHEEDRE

= Fajlure of a RC
column because of
insufficient
compaction of
concrete

AV —rDREFE

Same problem in West Sumatra
BRI M ORI E

Compaction is very difficult work on site as the section of RC
members are quite small and only simple tools are available
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Topic 2: Risk Feasible and Affordable Seismic Constructions
Component 2-2:
Bridge between Engineering and Construction Works
TREERTIEORMOT)IIEE
=  Monitoring Construction Practices on Site

= Elaborating Recommendations which could be accepted and
adopted by Local Workers

Proposal of feasible and affordable seismic construction
%E%g@EIEGEﬁ

Poster Presentation #Rzx4—EroOH=E

Collaborative R&D Project #ZEREOHE
= Risk Management System
= Feasible and Affordable Seismic Constructions

= Strategies for Dissemination of Technologies to
Communities

Activities for Reduction of Earthquake Disasters
I - 17 DRI D H B IH SKE DSERN AT

= United Nations Center for Regional Development
(UNCRD)

= Asia Disaster Reduction Center (ADRC)
= Railway Technical Research Institute (RTRI)

= Ex-Volunteers Association for Architects (EVAA)
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| Beale 22:1| 85 41509.27 70565 [ 127 [
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7-th General A v of Asian Sei ical C ission: Pre-Symposium Training Course
“Microtremor Array Exploration Technique - SPAC Method —

International Instinute of Seismology and Earthquake Engineering (I1SEE), Building
Research Institute (BRI), Japan and Seismological Society of Japan (88J) have hold a Procedures of anilysis Empl:
two days traming course on “Microtremor Array Exploration Techniques — SPAC
Method - preceding 7-th General Assembly of Asian Seismological Commission
(ASC2008) in Nov. 23th and 24th. 2008 at IISEE in Tsukuba. Japan. The course
ncluded lecture and practice on Spatial Autoconclation Method. Computer program
necessary for analysis that are made by the staff of IISEE and a free software of UNIX
emulator on Windows (Cygwin) are provided to the participants,

S8J has fully granted thirteen participants who came from Armenia, Bhutan, Egypt,
Georgia, India, Indonesia, Kazakhstan, Myanmar, Nepal, Palestine, Uzbekistan and
Yemen and covered almost all over Asia.

International Instit of Seismology and Earthquake Engineering, (8
Ve ’ Building Research Institute , Japan

JAPAN hittp: Viisee.kenken.go.jp/
hitp:/iwww. kenken.go.jp/english/index.himl
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BEMRR Sk

Collaborative R&D Project for Disaster Mitigation on Network of Research Institutes in Asia
. MEER KIS T DRv O — VR RERR

M Topic 2: Feasible and Affordable Seismic Constructions

RBMUTELEOARMAR

[]Component 2-1

Study on Feasible and Affordable Seismic Constructions
RENTHETZO-HOREHR

[JComponent 2-2
Bridge between Engineering and Construction Works
IRLBBIBLOMOT ) v oHE

[JComponent 2-3
Development of Simple and Affordable Seismic Isolation

MR TO—aRFORBREWNNRE

S N

GRIPS

[J Component2-1:
Study on Feasible and Affordable Seismic Constructions

IREMCHETZOMERRE) / ZFEXP. BWIEEEHHRR. BEERER

» Full Scale Shaking Table Experiments r=x g4 =)
D rlme 1. December 2007 on Brick masonry structure

*Experiment 3: December 2008 on Confined masonry structure
by Shaking Table in Peru
# Several Methods are applied to analyze the results

[] Component2-2:
Bridge between Engineering and Construction Works

[T2LEBRTREOEOT) v AARE)

~» Monitoring Construction Practices on Site
BB OEWEE
~ Elaborating Recommendations which could be
accepted adopted by Local Workers
RIBTORBAGETHERE
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[ Component2-3:

Development of Simple and Affordable Seismic Isolation
l# 5 co—aR O RERHTRR)

# Research Topics

- Development of low cost isolation devices
- Low cost rigid base

- Simple construction procedures

-

™ . s 3 ot ar
» Activities Shaking Table in BRI used for the
experiments

- Experiments on devices
- Workshops for dissemination
- Pilot project
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Component 3
Strategies for Dissemination of Technologies
to Communities (by GRIPS)

* To develop guidelines to disseminate and broadly apply
the recommended technologies for retrofitting of
conventional houses at community level.

» Survey on the risk perception (2007-2008)

» Development of Guidelines for Dissemination of
Technologies (2007-2008)

» Pilot Projects (2008)

Component 3: Strategies for Dissemination of
Technologies to Communities

2006 FY 2007 FY 2008 FY

Activities 2006-2008

Survey on seismic risk perception
2007-2008, GRIPS

* This survey aims to better understand the earthquake risk perception of the
residents, national/local government officers, and house builders/head
masons, and how they want to avoid such perceived risk.

+ Joint research with:

- Institute of Technology Bandung (ITB), Indonesia
- NSET-Nepal, Nepal,

- Preston University, Pakistan

- Istanbul Technical University (ITU), Turkey

- Centre for Appropriate Technology & Development (CATD), Fiji
- Philippine Geographical Society (PGS), Philippines

- Indian Institute of Technology Bombay (IITB), India, and

- University of Tsukuba, Japan
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UNCRD O;EENEN
UNCRD Zi#&is—

UNCRD — Indexing
Poster Presentation

B EatEpE L S— KRS —E7

@

Disaster Management Planning Hyogo Office
United Nations Centre for Regional Development (UNCRD)
I & I B 2 5 — R S BT S L B

Gender
in Community Based Disaster
Management

CBDM

xRl =
= e Ry

UNCRD has so far worked on CBDM
UNCRDIZ= = CCBDMIZERYHHA T=FELT-

»Why CBDM? 7Z:tCBDM7ZzMDH 2

Local community peoples are; #istD Af=H (%

Potential Victims E&TEMILEHEES

Potential Disaster Management workers in the
whole process (preparedness, response and
FEcovery) g
TO7AER(KEFER. xS, BR)=HTHEE
B REEE
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UNCRD O;EENEN
UNCRD Ziis—

> - il =

e

SozuE—biE? O\ [/ BREOBRIE?

( )|
= / \_ What is the relationship with
\What IS “Gender”? “\ Disaster Management?

Sustainable Society and Culture of Disaster
Prevention with participation of women and men

B TRAHIFMAITH LRI

| ._m-lr_\-mmlm {
e i - L | Pz —IcERLf-a232 =T B5% (CBD
SrH—ICRELEaS 2 =T 18hS | REERERTILANF—F
RREERET 7230 —F

Housing Earthguake Safety
Initiatives

MR (CE TS MEEFTE
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Society #t& Economy #&7

' Raising public Loan system with
awareness : safety standards
iy e License 2
RAOBMESE Systom RERREBMLLL
Building control, Ll ol

Anti-seismic codes Assurance
- system etc.
Housing Safety,

glrban_ FEORE E;‘ergy
WS ' HIH

'chnology management, Greenery, eig
HITEE, ikl -

Environment Bis

.
Bi g smswen sthuamy, tocay
= borih AT

Thank You

61



Session2: Programs in Earthquake Disaster Management Life Cycle

Dr. Iman Satyarno / AP¥IAKE AT Y T4VIL/ (AVERIT)

PROGRAMS IN EARTHQUAKE DISASTER
MANAGEMENT LIFE CYCLE
(CASE: YOGYAKARTA EARTHQUAKE)

BY
IMAN SATYARNO

DEPARTMENT OF CIVIL AND ENVIRONMENT ENGINEERING
GADJAH MADA UNIVERSITY, INDONESIA

2008

Background

= Like other regions in Indonesia, Yogyakarta
has high potential earthquake disaster

* The population is quite dense

= Community knowledge and awareness on
earthquake resistant house are limited

= Potential losses and casualties are huge

FACT:

YOGYAKARTA EARTHQUAKE, 27 MAY 2006

More than 200,000 houses were
collapsed or damaged

About 50,000 were injured

Around 6,000 people lost their lives
More than US$ 2.92 billion losses

At least US$ 0.54 billion central
government budget was spent for
rehabilitation and reconstruction
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Programs Objectives

» |[ncrease community knowledge and
awareness on earthquake resistant house

= Suppress the number of losses and casualties

* Preserve national budget

Worldwide involved
Individually involved
REHABILITA

Districtly involved Nationally involved

PROGRAMS IN DISASTER MANAGEMENT
LIFE CYCLE

PROJECT IMPLEMENTATION PLAN TROUGH
COMMUNITY EMPOWERMENT PROGRAM

Fund

Government e B ENICES | GeOSCiENCES
NGOs Universities
‘m

Int. Institutions

Natural Disaster

Prevention and
Management Traiflings
Guidglines Wopkshops
Regulayjons Teghnology

Community
Environment

Supplifs and
Fupd
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What
Who

RESPONSE When

How

Ground acceleration records

Buildings damage or collapsed,

* People got killed or injured

* People need accommodation and facilities

immediately:
- Building Occupancy Resumption Program

- Temporary shelter

REHABILITATION AND
RECONSTRUCTION

* Damaged buildings are rehabilitated
* Collapsed buildings are reconstructed

L _

PREVENTION AND MITIGATION

Updated Guidelines and Codes
Trainings of construction workers

Rapid Visual Screening

Detail Evaluation

Retrofit and Strengthening

Demolition
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PREPAREDNESS

* Lesson learned
* Awareness

* Drill and Simulation

What

* Guidelines
* Materials
* Equipments

Who

* Community

* Universities

* Non Government Organisations
* Government

* International Institutions

* Companies
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When

» Started
* Finished

How

* Scheme

* Coordination
* Procedure

* Evaluation

* Report

* Record

* Research

L

What
Who
When

0 o707, FW How
EW component is unavailable :E Wwwlfwmﬂrﬁww’\wwfﬂv
k ﬁ“wﬂww»«www

02 63239, VERT
o.020g, veRE o \ s
— -“.: IW.I‘J"% Y-
-02

10 20 0 £l &0 80 7 w0 80
Time geec|

Acceleration (o)

EREERE228
B

Aceolorstion fg]

bbe .

e

Figure 410 Acceleration at BJI (mean value) Figure 4.11 Acceleration af YOGI (mean value)

Elnashai et.al (2007) «
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No more belongings nor families

67



Session2: Programs in Earthquake Disaster Management Life Cycle
Dr. Iman Satyarno / AP¥IAKE AT Y T4VIL/ (AVERIT)

68



Session2: Programs in Earthquake Disaster Management Life Cycle
Dr. Iman Satyarno / AP¥IAKE AT -HT4VIL/ (AVERIT)

Membangun Rumah
Reruntuhan Bangunan
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W
™ o
Pl \

A

41 Bahan Listos
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uMuM
DEF ARTEMENPEKERJAAKUIRR,
YORATJERDRALCIPTAKARYA,
oy PERRMGGULARGANKEM SK AN
s s S
b L A
AL

ninm ni0m nlam

niam
atom 6200 g

030m

030m

Lateral Load (kN)

Company participation in disaster mitigation
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CHALLENGES AND OPPORTUNITIES OF
INFORMAL HOUSING FOR EARTHQUAKE SAFETY
IN THE PHILIPPINES: NOTES FROM THE FIELD

Dr. Margqueza L. Reyes, EnP
School of Urban and Regional Planning
University of the Philippines
International Symposium on Earthquake Safe Housing,
GRIPS, Tokyo
November 29, 2008
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International Projects for
Community-Based Disaster Management

Kenji Okazaki
Professor
National Graduate Institute for Policy Studies
(GRIPS)

Why Community Based Disaster: Management (CBDM)?

Local people respond first and are the last
remaimning to rebuild saier communities

Disasters reflect local conditions, of whichilocal
people are well ware

Participatoery decision making process leads to
ownership of risk and actions

RADIUS Project (1996-1999)
by UN/IDNDR Secretariat

Motivation of local people for urban seismic reduction

Capacity building
Locallleadershipiand
ownership

Awareness|raising

Nine (9) case study cities:

Addis Ababa (Ethiopia), Antofagasta (Chile),
Bandung (Indonesia), Guayaquil (Ecuador), lzmir
(Turkey), Skopje (TFYR Macedonia), Tashkent
(Uzbekistan), Tijuana (Mexico), Zigong (China)
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o £

™ G&é

—
Interview with Armed Police, Zigong Brigade

A training seminar in Japan Interview with police officers in Zigong

A e

Disaster seminar for students in Bandung Action Plan Workshop in Tashkent

= Limits of cadastral zones

HUmber of deatis inhalmz

L

Building Damage Resulting i
from the M6.0Potential Earthquake =

Building damage estimation (Zigong, China) Human loss (Guayaquil, Ecuador)

Development of earthquake scenario

Damage estimation. of buildings and
infrastructure

Review of the damage estimation based on
the interviews with various stakeholders.

A journalist writes a scenario, which describes
the progress of situations (after an hour, day,
week, month) as well as response to them,
with layman’s words.
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Comparative analysis of vulnerability of Cities

Seeds for GESI (Glebal Earthquake Safety Initiative) Method

Vulnerability factor results

Algiers
Bogota |
Buchalgest |

LT | |
Kampala |
Karhng:andu_ |
T |
Quﬁo |
Rome |
San Juan
San Salvador |
Si J;lti"gﬂ |

Simplified tool for damage estimation

Input: Area, population, building types, (ground conditions)

Output: Building damage, Human loss/injury
Casualties (Deaths) Distrl |

bution L[
| Color | Automatic Range Mar
Earhguaks MNama: Kobe Eathguake
Occurrencs Date

Ocourrence Time : 546
EQ Magnilude: 7.2 E
EC Direction relative from Faf.Mash : MNorth \Wast |
E 0 Distoncelkim) to FefMesh : 1

Population & Casualty Summary ! !Map Using Au

iniulnhnncnunts nre 1279000 ancl 1% death |

Svigst| 116279| 128188 876 10340
Morth|  BEFT0 F1118 367 5013
Terumi| 196403|  Z20724 1708 13340
Surra| 162510 164963 1378 14757
banara| 106303 101738 1586 14383
Hyogo| 114870 117565 1293 12258|
Center) 152300 126109 1384 13044
Mada) 126760 116079 1740 16305
ol AmmnAnl  aoaaan GLGh] mraa el

RADIUS initiative is sustainable

Some local partnership sustains and efforts continue

- Skopje adopted RADIUS recommendations'in Master Plan.
- Guayaguil created a new: Division for Disaster Mitigation.

- Bandung changed its building permit process.

- Antofagasta generated US$ 1 million to remove schools from
Tisunami areas.
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School Earthquake Safety Initiative (SESI), UNCRD

- Partnership projects with NSET-Nepal (1999 - )
- Hyogo-Kerman Friendship Fund (Iran, 2005- )

- Human Security Fund (Fiji, India, Indonesia, Uzbekistan, 2005 - )

— -
slagy®
Retrofitting design development (Krishna Pribadi) Retrofitting work (Knishna Pribadi)

o

Finishing work {Krishna Pribadi) Classroom after retrofftting work (Krishna Pribadi)

Retrofitting work by
Tashkent City Project

| {:’1

Workshop and seminar

Retrofitiing works
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Fiji

Training manual development
for masons, carpenters and technicians

Structures at risks Retrofitting work Maintenance and checklist

India

Community Seminar

Shimla, India

Date: 2007.04.182007.04.18

Organized by: Shimla District Commissioner,
DIPECO, SEEDS, UNCRD

Students at the seminar First Aid demonstration

Pantanka New-Life Project (Gujarat, India)

Rehabilitation after Gujarat Earthguake of January 2001
Foclsion nen-engineered constrliction

UNCRD with
EDM, NCPDP,
NGOs Kobe,
NSET-Nepal,
and SEEDS

Training
Education
Awareness
Confidence
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Motivation and capacity building by Shake-table
Demonstration (by UNCRD + NSET Nepal)

Afghanistan Training and Livelihood After Bam Earthquake,
Initiative, Kabul, 2003 Iran, 2004

Practical guidelines (English and Persian) Demonstration was conducted at the
was developed under the project. house model exhibition center.

Demonstration at World Conference on

Disaster Reduction (WCDR)
Kobe, 2005

Masonry (bricks) Wooden structure

Sustainability in Community-Based Disaster
Management (2002-2005) by UNCRD

Framework for sustainable CEDM
through 6 case studies

Development of Guidelines for
Sustainable CBDM

10-year review of CBDM activities,
Partnership building, Publication' of;
User’s Guide,

Partnership among international
organizations, local NGOs, national/
local governments, and experts
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User’s Guide for CBDM

Generic Guidelines

This provides a complete
discussion of the factors, best
practices andlexamples that will
enhance sustainability’ off CBDM.

User-Specific Tools

- Policymakers

- National Disaster Managers
- Local Disaster Managers

- Trainers

. A USER'S GUIDE
- Community Workers e

Collaborative R&D Project for Disaster Mitigation
on Network of Research Institutes in Asia 2006-2008

To develop guidelines to disseminate and broadly apply
the recommended technologies for: retrofitting|o
conventional houses at community.level.

Survey on the risk’ perception (2007-2008)

Development of Guidelines for Dissemination) ofi
Technologies (2007-2008)

Pilot Projects (2008)

Keys for Sustainable CBDM

Participation and ownership ofi a program
Risk communication and motivation

Affordability’ and practicality of non-engineered
technology.

Multi-disciplinary cooperation among
stakeholders
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Disaster Management Policy Program

A Master’s degree program by GRIPS, BRI, and JICA

BRI (Building Research Institute) and JICA conducted the International
Training Course on Earthguake Engineering and Seismology every year
since 1962.

In 2005, the training course has been upgraded as the master’s
degree program “Earthguake Disaster Mitigation” of GRIPS. It is
supported by UNESCO.

In 2006, a Tsunami course was added. In 2007, a flood management
course was added. Approx. 35 students are accepted every year.

J More than 1,200 graduates in 95
" {|countries (2005)

@ : Cpicenters of earthquakes
1990-1999
|1 O : Number of Graduates from
| the training course

Disaster Management Program

Target Groups:

Technical officials, engineers, or researchers in the fields
of earthquakes, tsunamis, water-related disasters, and
disaster risk management policy, in developing countries

Degree:

Master of Disaster Management
Course Duration:

One year

(October—September)
Language of Instruction:
English
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Shelter Rehabilitation
and Community

Stefano Tsukamoto

Tokyo University of Foreign Studies
Peace & Conflict Studies

Natural & Human Disaster

Natural Disaster (climate changes)
Earthquake- Typl s

pARD

Shelter
Protect : i+
Basic
: Services

50Ft

|
Rooted - Community |
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Rehabilitation of the shelter
is making the future of the people

MDGs/Poverty Reduction Shétegy Paper/Peace

Infrastructure
Rehabilitation

Loan / Credit System

Health/Sanitation

Resettlement Support for
Repatriated Refugees  pemining
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MDGs/Poverty Reduction Strategy Paper/Peace

Educati Infrastructure
e Rehabilitation
A;;ri culture
Loan / Credit System
DDR
Health/Sanitation Q
Water & Sewerage
Resettlement Support for Systent
Repatriated Refugees  pemining EnerSend)
Relief
=

NRY  PEACE BUILDING

Community should have
Immunity &%)

\a‘&(@rRecovery of Human Dignity” sgoma

o2 “Being able to Negctiate ” for their Rights
@
‘FQ ; .
\‘5(& * Poverty Reduction Software
o « Removal of Fear, Conflict & Disaster [ People/ Community /

rganization
« Empowerment of Individuals Urganiatio

* Empowerment of Community
+ Keeping Security

Hardware

Settlements Improvement through Community
Action Planning and Implementation
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5 PM Fri

o BAR Thu

SN Wied

FORMED ON 11 NOV

€  DESTRUCTIONS

CYCLONE 1991 AND 2007

o T o

Crops Damaged
Area
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DAMAGER HOBSE

i

' g

DAMAGED SCHOOL
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STRENGTH OF THE BUILDING

Construction Manual on
Shelters for Cyclone-Prone
Coastal Areas of Bangladesh

Qi & @ @
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Findings from field monitoring of
house reconstruction
after Central Java Earthquake

- PRI TMBREERRERTE_S O THE -

20084117298 o000
International Symposium 2008 on Earthquake Safe o000
Housing (Y XX ]

[ X X J
L X
< 2., NPOFEASBMWEE-EEFEOVDR(EVAA) °
BHE BEF
— [ X X ]
Summary: HRICLZELLDOHE 333
(Summary of Improvement through the E:'

reconstruction work)

Progress through the reconstruction
(SEOERERIHETES)

Reconstruction work action

BEHTHD fg
(Engineering theory)

i) G g oot
: !Di$eminate Confined
iasonry

Appearance " of sfructure parts

(column, beam...) & drawings requrements

®Set
(Cunstructlon rule)

: i t
i ‘ BERH AT i (Maten sgqngg}edmm
= = < (Materials) i .'MaIBnaI d&gﬂtﬂbuhon

(Hoc=c) Standardize of material ("By some donors)

®Training for households
% i & construction workers
W HEELE eKnowledge shari
NS through poster, booklet
Impi ment of oons! Workers’ and eic

skill & knowledge

HRETEREEEN

(Common style of the reconstruction house)

A ALETEETEEE

(Example of reconstructed house)

Source: Field survey
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FE-HBEDER

(Earthquake resistance awareness among

inhabitants & workers)
<EROEBHEHE(MEE) >

Priority for the house owners (Post-earthquake)

e The first priority for
the house owners is
“SAFETY".

= Very natural

<F@EOER>

Safety

T2 (MEKE)
89.2% (91.A)

Construction speed
BTAE—F
4.9% (5.M)

Available cost
5.9% (BA)

Construction workers impression for the required skill level of

the reconstruction work

e 85%" of construction workers didn't feel technical difficulty for the

reconstruction work.

Source: Field survey

ProgressOTFMEBOHA (1/2) mifee §§

(Introduction of Engineering theory)

<#BiE (GhEED >
Construction (Pre-earthquake)
78% 2%2% 5.9% .
oy (22 (6) ik
E ®#ELohig
AVITFAUR
a8 A=) —
Ba
(EEHH+CM)
| zoit
28.4%
(29 | e

Source: Field survey

(Wooden
Structure)
(Unreinforced
masonry)

(Confined
masonry)

(Mixed
Structure)

(Others)

(Not
identified)

=Though the reconstruction, almost all the houses became Confined masonry.
WEREIFEFEETHILIFA R A=Y ) — (HEEL VTS,
e Another improvement: Utilization of working drawings

Progress O iRIBDJA (2/2) midtve
(Introduction of Engineering theory)

<REOAMKGER) >

Availability of working drawings (Post-earthquake)

Qverall

(&4F)

Local Government

(#th TTBURT) —luMﬂ’

8.16% (1

-

R

(World Bank)

Self finance
(BC&E®)

B6% (13)

100% (5).

® Availability of the
drawings

B Available (HE#Y)
W Not available (E&E7#L)

® Status of fellowing
working drawings
O Followed (El@EIZ6Eo1=)

B Not followed
(REI=gEHis o)

Source: Field survey

40

60

80

100

120
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ProgressQEEEH DIFEIE me

(Standardized size/quality of materials)

< B b (bR >
Joint materials (Pre-earthquake)
23.5% 25.5%
a I
(44 26)
O Ak Cement
————
'/ @ AU+ Cement +
BEW others*
| @ AUpL)| Without
| Cement
O FBf Not
P3.5% identified
215 (24) *Other materials are lime ash, crashed brick
(28) powder, clay, soil and etc.

Source: Field survey

e The dimension of iron bars were standardized as 10 or 12 mm.
(ERHEIZ12mmEIEE.

Progress@ i T Hifly ocoer

(Construction workers’ skills)

Exposed Main stru:;ra Rorss Not compacted

iron b: te
e inadequate dimension e

e [nstallment process is one of the big problem.

(VIO FRIZT2MEIAEHERAALEEVSCET—EDHENBOHON T
AL TR OETIEARE, )

Source: Field survey

Left Issues:FH@E R DEITE

(Level gaps among construction workers)

Professionals

X ) Saurce: Fiek.‘: survey
e Construction workers’ skill vary a lot.

e After renewing many houses, there would be only few chances of construction work.
=No chance utilize the trained knowledge & skill through reconstruction work.
=We need comprehensive solution.
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Implementation of earthquake
safer housing through
technological and social approaches

Director/Professor

International Center for Urhan Safety Engineering
Institute of Industrial Science
The University of Tokyo

Comparison of distriihution of masonry
houses a qiunsels ty regio

oo EpikEpeEEd
- A8 ¢%&fﬂ_’.%

m Masenry-Buildings e FLN
and Houses/fBiRiE =MD 5% D 7] ﬁ

HEEORIHAE
TR AN, F2IC
FLALOHITHR
DO AODBENZHEL
FT.FLTHEDSZ
Fd izt IS
EQOBRMIFELS L
TLWET,

High Seismicity Regions
IR 2 FMTH i eimitasiin

Most of the casualties due to earthciuakes are
caused by the collapse of masonry houses.

TEME gatﬂseers%@ﬁﬁ Source: Coburn and Spence, 1992
Landslide —— Other
Bk 5 5 EAE

Causes

THEE
; Landslide /"
Ro#tn | ' Mine CLUCHNES it
P N OB = DA
Ulipss ot Collapse of Collapse of

Masonry Masonry

P Buildings buildings & 2 Buildings
of Timber'—

Buildings * :
;kci)i‘ﬁ“‘giﬂf;'i:wJ %01%}%&* fe27)
BA uildings i
1900-1949 i 1950-1990

Share of 795,000 Fatalities Share of 583,000 Fatalities

HAEDHEIZLDIEHED ZLIZ
B EEYOREICL>TELELTWADTTY
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Promotion of disaster mitigation
countermeastres

Researchers and engineers tend to use new and
advanced technology without considering local
condition and situation. However, ...

Key Worids

< Local Availability
/Applicability

¢ Local Acceptahility

Local availability/Acceptability

Technical Aspect

-method applicability
- material availahility

social Aspect
- cultural acceptability
. Eﬂﬂlllllllliﬁall acceptabiliw

Most important issues

H Increase of disaster imagination capability
(It's impossible to prepare for unimaginable situation.)

M Good/proper structural codes
(The codes that are not followed are bad codes.)

B Implementation system of the codes
(quality control system of design and construction,
education/re-education of enygineers, yootd workmanship, etc.)

W Cares for existing structures, especially huilt
hefore the establishment/revision of the

codes
(seismic capacity evaluation and retrofit: methods and
implementation system, etc.)

by K. Meguro (University of Tokyo)
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Promotion of disaster mitigation
countermeasures

We should pay much attention to

< local Availahility
< Local Acceptahility

also, to

We have proposed
to use PP-bands to
retrofit masonry...
PP/\> % AL -f#
A DIRE

IMB&guro.Lab.

98



Session2: Implement of Earthquake Safer Housing through Technological and Social Approaches
Dr. Kimio MEGURO / RRX¥ BERAH

n?.igum Lab,

Then, we make holes on the
masonry walls in case of existing
structure,

PP-band properties

Average axial force = 1.59 kN
Average axial strength = 171.2 MPa

Average
— sample 1 171.2 MPa

— sample 2

- _ [ r‘ it —sample 3 jf{/* '

g 72 (1.0GPa)
—

15.5 > ol
3. 5mm g >

== ) A | 77 s
0.6 mm s Q;’/ﬁ" %@\“
PP-band ¥ o

cross section

:
01
Axial strain

PP-hand peak strength variation with temperature
PP-N\URDBEICEZDBEEDHEETAN

No remarkable changes of the PP-hand peak
2000 L strength with temperature -
PP-/ R3] o3RYEE DR EETE L. EXOR BAREO DTSN
1500
= Temperature Variations \\\
I can be neglectet for
as 1000 design purnoses
REICSSREOE LR L.
FETED
500
PP-hand working Stress range
ERIZPP-s K IZHERAL TLSIE H OEE
0 —

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Temperature [°'C]| B E

=30 -25-20 -15 -10 -5 0
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Panel Discussion / /NRILTA R Dy 3>

Panelists
Dr. Iman Satyarno / Lecturer, Gadja Mada University, Indonesia
Dr. Marqueza Reyes /Assistant Professor, University of the Philippines
Dr. Kimiro MEGURO / Professor, Tokyo University
Dr. Kenji OKAZAKI / Professor, National Graduate Institute for Policy Studies
Mr. Toshiya Tsukamoto / Deputy Secretary General, NPO Engineers without Borders, Japan
Dr. Tatsuo NARAFU / General Coordinator of Collaborative Research and Development Project

INRYR B
AVRRIT - HOYIHA KRE EEm AR Y Ta¥IL/
TVEVKE AR TILTH AT R
RERAFE #HF BENH
BURHIRKERAE Hi% i —
NPO EIREZHEE EHER/RRE BEXREN
A—Ta4Fx— 32— HEMEFAFETOD I E AT FELE

RENVT1RANyYa VEREER

>HHO Y I TRALESE -/ VIV TFICEATAILEDHE (41TYV)
HMEOEEBERDOIC.FT . HIRSA2 2000V —vS4E—30,
BODMET=A2TVALT—230 , CNLDRTYTEFERKT 1T
DLENHIBEFAT,
ST BEITHELGRODRGH LWL ARSIV IEEISAL,
" RITVIRADEBODANELHBFOEVDANEIS, EQKSITHARSAUEERS
HTUKODEETH D, D37 v hILATIIB PR EFE->TEEDM LEK
2TV,
RNT.RITOAETEFHBHEERORE - BEEMODED2ELHDH, 232
ZTFA IR IAVNTATSLIZKY, T7I)T—2—DREZEDIHADTF.
20 FFOEEZBFETEST,
2. 3FFEOHLWLUAZHETHDIXBRHEAENTEEL0 T, BEM
FHIPHEHNMII YA VILLILUA T, TNoDEWAZZENEELT,
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TEHENBRHLIDT, =27 IIAERDEENSIRMD NEED R VLT
—VEBOTUKDENHDHEEZ TS,
EEEEFECGLOT a7 IILERBELTERLLIANELD TIEHELIAE
EATVS, BMDANZEEINGEY DX/ EHFO>TLESD T, NI F3T1va
IHKRZEDOISKRL—IavVI(EFEREIZEN O

FHITDNEDRT L)L (k)
FFIHEOvT  EXGEDHBETE, RIGTSESEFLIRELLGA D,
FUTHIRZIT O T\, T D NEEAGY DRT UYL HHESEID R
HTHLREL TS,

SINGUHADA T A—=ILNITUT (RILTH)
RATADT v )LTIE, HEITEULMEE DY D=0, B KLFTDD
22— ar ERIRMEEDRIEE AL TA—ILINIOUTITEAT
HEFAEEL o1,

-— B, —EELMOT YRTBDTIEAK 22 =T 2R EBRAR T HFiEE
Eol= MADBRELIAZIA=TFADIYREI—TSUNZ T ANDNDLI7%K
RIS TEEOT, LERICE>THRALGALINSNT 5322 =T/ D EHF
FEOTOERFFAL,

AVTA—RINGEAZA T4 2R ERSITET, — 8, —FHZLAT4VRT D
LUEDREMNFONIZDTIEELMNEEZ TS,

PHMTDARDRT OO ILEENT - SISHITEHEBIZOVTOME (Ei)
3TN NI EADERISLEEM EFIOSTNSERS, Fz. T Ov5—h i
EOBEENMGEY EFN-TVSERS SR MERTHYEFINEF-T
WBEWSERNHEERS, — A, TFIDS ST ERHEENRETBECTER
[ZDOWTIEEFO—TsR—rH LG, o1,

AURRIT DNV DRRIZ, SET—ELHEORBRMNE/NEIATAL
DMEEBZSOTUKDONSEDORETITLELMNERS,

a2 =TS BB OERLHMENH DL, FHEOESN- AL
ENSLEVRANHY . BHICHLIBRFEEOMEER LICEI AT HEA
DEEMNROOND,

‘BEREELEDERBITERICRVERDLNLIN MiEDOHEEZ (T AITHRLD
EEFTHDEFBUAMICLE LV ER b D, RBITEEEZBILIZAITIEERL
HEDPERALMILLGVEFEDTHEMBEILT T HDILHLL,
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PIVIVDZT—R AT —TILDAEREEZDHICITIEBEM IV S R T
LDLEEENAKRENERLCTINS, (REFF)

>IZFZEEBESEDIHENIRATL (BR)
IR HRVRATLDEOEREXFAIOR—LavDHENEEITLS,
WMEDHWEEZ T TCLESLKICESOBY TR DM, BAMIZEKT
EDNNENEREREET DT EITHELL,
BUAR-HIRE T YA — R RAENENDLALTKEAIOR
—LaVvAFELTNS, KFATOR—Lavem®hdEEbIT BIRIZR AL
FARDBHERALSMNL, BONDKREREDENEE,
SEARIYOTVED., ENRIYOT WS TEEZRTT, HEICHKE
LT EBAELEMEBEEEEITHRVVIDEZHIECLTERICEITFHEL D
=CEBEICERLTLS,

AU EDTYRTSHOT4R (FTUT)
-BRXOBRERIC. MEBILOAEEMANEISRAI-OAT. EEOHE-BE
11oTLV%,
O —MIETE, K ERABREZEL Y R—rEiToTEY . RE. ML
KOFERDTEMHAZTITOTCLND, F-. BF OB K EBEDZAEEICTNS

#1ToTWLNB,
B K THIEMLRE DTS EDBEREHIZOHITFTLWSIOLNEETH
3

-RE MMOMITHLTERBZTEIELTEY . BKFHo-NEREHIF
HERARSEN B TLHKDBEZRYIEH TS, ChoDINETE
B AR EERITDBEAHIBH TV,

PR EDOMTEHHDERGD T, MERLHRLALTBEOCBBERYIKTS
CERHIES,

"AVRTIRREROBRPAER L AT LOERBEZERBLTLD, F/OVPFR
[SHLTHL7UTFZERAELTLS,

-BRICHLEVLGNL (VR TRER-BR-HE-FN—=0T 0EF2FITRY
HATWS, ChiF. EDELREBEINETH S,
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BMALAA-BLNEHOE

0454 BEHET M-S 5
Tel: 029-864-6641
20084E11H28H () Fax:029-864-2989

9:00-9:30 2 EM: sympo-2008@kenken.go.jp
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Reduction of earthquake disasters is one of the keenest issues common in earthquake prone areas in the
world. In most of deaths caused by earthquakes, people are killed by their own houses. Most of the world’s
population lives in vernacular houses that are built of adobe, brick, stone, and wood, and are non-
engineered and thus vulnerable to earthquakes. No matter how effectively emergency management and
relief activities are conducted, the lost lives can never be regained. No matter what effective technologies
are developed, the non-engineered houses will not be safer unless these technologies are applied.

This International Symposium on “Earthquake Safe Housing” therefore aims to discuss among the
interested experts how we can improve the safety of houses, newly built and existing, towards safer
communities against earthquakes.

Date: November 28th-29th, 2008 (Friday-Saturday)

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

.
. Let
. -®

. »

netery

Admission Free (Pre-registration required) Tokyo Metro d
Language: English and Japanese AN .‘*f?m Hinokicho Park

(simultaneous translation is available) .
) Tokyo Midtown

Organized by R e Idersited o
Building Research Institute (BRI) '_s_"_'."-"cbﬁ;lgirlrf’!' > G5 ta Galul'lrhlsashl e
National Graduate Institute for Policy Studies (GRIPS) Japan fate’ Morino Bldg,

UN Centre for Regional Development (UNCRD) Belt H,gm;;’ﬁ Family Mart®

Supported by (tentative) (Roppongi Tunnel)

UN International Strategy for Disaster Reduction (UN/ISDR) ey

UNESCO

Cabinet Office, Government of Japan ®a

Ministry of Land, Infrastructure, Transport and Tourism (MLIT), Japan AOPPONGI s""“"“s NS

Japan International Cooperation Agency (JICA) http/iwww.grips.ac.jplaboutiaccess.him

R.1 /-\\
: z N
BUILDING RESEARCH INSTITUTE k WATISNAL REARLATE |NSTITUTE \‘? \:’/ ULr{itlzldCN:ggs
_) FOR POLICY STUDIES AN 4V Centre for Regional

GRIPS =< Development
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Registration/ Inquiry

Prog ram Attn: Okakura Ms. / Imai Mr. (BRI)
Tel: +81-29-864-6641
Friday, November 28, 2008 FEribL 26 b ot

E-M: sympo-2008@kenken.go.jp

9:00-9:30 Registration

PardisEarhguakerRiskiPerception andi Disaster Reduction Policies

9:30-9:40 Opening: Tatsuo Hatta, President, GRIPS,
Hiroto Izumi, Director General, Housing Bureau, MLIT (Visiting Prof. of GRIPS)

9:40-12:30 Panel Discussion
“Understanding Earthquake Risk Perception and Its Implication for Development of Disaster Reduction Policies”

Outline of the Survey on earthquake risk perception: Kenji Okazaki, GRIPS

[Indonesia] Wayan Sengara, ITB [Nepall Amod Dixit, NSET-Nepal
[Pakistan] Najib Ahmad, Preston Univ. [Turkey] Yilma Karatuna, ITU
[FI131] Lasarusa Vuetibau, Mineral Resources Dept. [India] Ravi Sinha, IITB

[Philippines] Marqueza Reyes, Univ. of the Philippines [Japan] Michitaka Umemoto, Univ. of Tsukuba

Part 2 Erom Code to Practice: Challenges in Building Code Implementation

13:30-13:40 Welcome Address: Kazunobu Onogawa, Director, UNCRD
13:40-15:00 [Session 1] Housing Earthquake Safety: Lessons and Challenges

Key note Speech:
Earthquake and Non-engineered buildings by Anad. S. Arya (India)
Lessons from re-construction after earthquakes by Teddy Boen (Indonesia)
Development of Building Code- Experience of Nepal by S.B.Sangachhe, Director General, DUDBC (Nepal)
Bridging gap between engineering and construction by Tatsuo Narafu

15:00-15:20 Break
15:20-16:35 [Session 2] Building Code Implementation

Key note Speech: Another Problem: Seismic Protection of Existing Buildings by Shunsuke Otani
Experience of damages in recent earthquakes,

by Shoichi Ando, UNCRD Disaster Management Planning Hyogo Office
Building Code Implementation in Nepal, by Amod Dixit, NSET (Nepal)
Framework for Building code Implementation: Experience of HESI, by Jishnu Subedi, Researcher UNCRD

RS P

16:35-16:50 Discussion
16:50-17:00 Closing remarks

Saturday, November 29, 2008 _
Paiis g StiategjesiteiViitigaterCasualties by Earthguakes focusing eon Non-engineered Construction

* This session is supported financially by Ministry of Education, Culture, Sports, Science and Tech. (MEXT) JAPAN
13:00-14:40 [Session 1] Facilitator: Toshikazu Hanazato, Mie Univ. s
Opening Address: Shuzo Murakami, Chief Executive of BRI
Key note Speech: Damages and Lessons from Sichuan Earthquake (tentative), by Yongnian He (China)
Challenges for Safer Non-engineered Construction (tentative), by Anad.S.Arya (India)

Report: Lessons from Recent Earthquakes and Brief Introduction of Research and Development for

Safer Non-engineered Construction, by Tatsuo Narafu, BRI
Indexing Session for Poster Presentation

14:40-15:00 Break * Poster Session
15:00-17:00 [Session 2] Panel Discussion: Facilitator: Tatsuo Narafu, BRI

Supported by National Research Institute for Earth Science and Disaster Prevention (NIED), Mie Univ. ' yi
Al
[}
'y

Panelists: Marqueza Reyes, Univ. of the Philippines (Philippines), Iman Satyarno, Gadja Mada Univ. (Indonesia)
Kenji Okazaki, GRIPS (Japan)
Toshiya Tsukamoto, Visiting Professor, TUFS/ Deputy Secretary General of Engineers without Borders
Concluding Remarks: Yuji Ishiyama, Chairperson of Management Committee for R&D Project )

17:00 Closing

17:15-18:15 Casual Talking
Organizers cordially invite all the participants to join “Casual Talking” in which you can enjoy talking with Key note speakers,
panelists and participants in friendly atmosphere (fee: 1,000 JPY: registration needed)
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SngixE Registration Form

M RISRUMEEICBIT AEFRS VRO LKA BDOREE—HICEZL>

International Symposium 2008 on Earthquake Safe Housing

-Discuss together on the keen and common issue

1. FFS(title) Dr. Mr. Ms. Others ( )
2. HF (EEHED) (Family name)

d
iy

(HFEBERD) (first name)
4. FRIRHES (FKEEHHRD) (organization/institute)

5. FiRERE /1R (X

EZHEE0) (position)
6. *—JLF7KL X(email address)
7. PR (postal address)
8. E/iE. 77V REE (tel, fax number)
9. BMFHFLE/I—r(check the part/parts you would like to attend)
( )1 A28H(&) 9:00—12:30 F 1 & (Part1 November 28)
)11 B 28 H(Z) 13:30—17:30 E£2&8  (Part2 November 28)

(
( )11 A 29 H(&) 13:00—17:00 5 3 & (Part3 November 29)
( )11 B 29 H(£) 17:15—18:15 E R XK (Casual Taling November 29)

10. FFHERL & —/\— WE B
Do you need a receiver for simultaneous translation? Yes No
M. BERZ|E(ZE 1000 A) S F&m
Do you participate Casual Talking? Yes No
E-mail address: sympo-2008@kenken.go.jp 77vYYR: 029-864-2989

BLEHt(EEE): 029-864-6641 ( IREMERT:-HE. 5FH)
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International Symposium 2008 on Earthqguake Safe Housing

- Discuss together the keen and common issues -

28 — 29 November, 2008
Sokairo Hall, National Graduate Institute for Policy Studies, Tokyo

Organized by
-Building Research Institute (BRI)
-National Graduate Institute for Policy Studies (GRIPS)
-UN Centre for Regional Development (UNCRD)
Supported by
-UN International Strategy for Disaster Reduction (UN/ISDR)
-UNESCO
-Cabinet Office, Government of Japan
-Ministry of Land, Infrastructure, Transport and Tourism (MILT), Japan

-Japan International Cooperation Agency (JICA)

1. Background and Objectives

Reduction of earthquake disasters is one of the keenest issues common in earthquake prone
areas in the world. In recent years, our societies have been severely damaged by Sichuan Earthquake
2008 in China, Pisco Earthquake 2007 in Peru, Central Java Earthquake 2006 in Indonesia, and
Northern Pakistan Earthquake 2005. Japan also suffered severe damages from 1995 Hanshin-Awaji
Earthquake.

In most of deaths caused by earthquakes, people are killed by their own houses. Most of the
world’s population lives in vernacular houses that are built of adobe, brick, stone, and wood, and are
non-engineered and thus vulnerable to earthquakes. Because earthquakes cannot be predicted
precisely even by applying the most advanced science and technology, it is essential to make these
houses safer in order to reduce the number of victims and the amount of severe damage caused by
future earthquakes. The more resilient the existing houses are against earthquakes, the lower the death
rate will be in the event of an earthquake, and the less drastic will be the disruptions to economic and
social activities in the affected areas. No matter how effectively emergency management and relief
activities are conducted, the lost lives can never be regained. No matter what effective technologies are
developed, the non-engineered houses will not be safer unless these technologies are applied. This

International Symposium on “Earthquake Safe Housing” therefore aims to discuss among the interested
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experts how we can improve the safety of houses, newly built and existing, towards safer communities

against earthquakes.

2. Venue

Sokairo Hall, National Graduate Institute for Policy Studies (GRIPS)

3. Program
November 28

9:30-12:30 Part1: Earthquake Risk Perception and Disaster Reduction Policies
13:30 -17:00 Part2: From Code to Practice: Challenges in Building Code Implementation

November 29

13:00 - 17:00 Part3: Strategies to Mitigate Casualties by Earthquakes focusing on

Non-engineered Constructions

17:15 - 18:15 Casual Talking

Posters are presented at the lounge of the venue for 28-29, November

4. Language

English and Japanese (simultaneous translation is available)

5. Registration for participation

Registration for participation to Symposium should be made by sending Registration Form by e-mail or

facsimile to Building Research Institute (BRI) at following address before November 21, 2008.

Confirmation will be delivered several days before the workshop.

E-mail address: sympo-2008@kenken.go.ip
Facsimile: +81-29-864-2989
Telephone: +81-29-864-6641

(Ms. Okakura or Mr. Imai)

Access to National Graduate Institute for Policy
Studies (GRIPS)

Address: 7-22-1 Roppongi, Minato-ku, Tokyo,
Japan
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Part 1: Earthquake Risk Perception and Disaster Reduction Policies

9:30-12:30 on 28 November,2008
1. Objective

Non-engineered houses can be quite strong when they are constructed with appropriate and
practical techniques that are affordable to ordinary people. A big challenge, however, is that the house
owners lack the motivation to invest to secure the safety of their houses, particularly to retrofit them,
even though the houses are quite vulnerable to earthquakes. The vulnerable houses can be retrofitted
only by the homeowners themselves, not by the authorities. The house builders and masons lack
interest in securing sufficient safety mainly because house owners are not concerned with the structural
safety of the houses. It is thus crucial to convince people that the investment in safer housing will
eventually prove to be worthwhile.

National Graduate Institute for Policy Studies (GRIPS) and Building Research Institute (BRI)
have carried out joint researches on earthquake risk perception to promote dissemination of
technologies for safer housing partially under the “Collaborative Research and Development Project for
Disaster Mitigation on Network of Research Institutes in Earthquake Prone Areas in Asia” with financial
support of Ministry of Education, Culture, Sports, Science and Technology (MEXT).

The survey on the earthquake risk perception of residents, government officers, and
masons/house builders, was conducted in Indonesia, Nepal, Pakistan, Turkey, Fiji, India, the Philippines,
and Japan in 2007- 2008. A pilot project for dissemination of technologies for safer housing is also
conducted in Indonesia, Nepal, Pakistan, and Turkey in 2008. Part 1 aims to share the latest outcome of
these surveys among the participants and discuss its implications to policy development for disaster

reduction.

2. Agenda
Time: 9:30-12:30 (Fri, 28th November, 2008)

9:00 - 9:30 Registration

9:30 - 9:40 Opening

Tatsuo Hatta, President, GRIPS,

Hiroto Izumi, Director General, Housing Bureau, MLIT (Visiting Prof. of GRIPS)
9:40 - 12:30 Panel Discussion

“Understanding Earthquake Risk Perception and Its Implication for Development of

Disaster Reduction Policies”
-9:40-10:00 Outline of the Survey on earthquake risk perception / Kenji Okazaki, GRIPS
-10:00-10:10 [Indonesia] Wahan Sengara, ITB
-10:10 - 10:20 [Nepal] Amod Dixit, NSET-Nepal
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-10:20 - 10:30 [Pakistan]  Najib Ahmad, Preston University
-10:30 - 10:40 [Turkey] Yilma Karatuna, ITU

-10:40 - 10:50 [FIJI] Lasarusa Vuetibau, Mineral Resources Department
-10:50 - 11:00 [India] Ravi Sinha, IITB

-11:00 - 11:10 [Philippines] Marqueza Reyes, Univ. of the Philippines

-11:10 - 11:20 [Japan] Michitaka Umemoto, Univ. of Tsukuba

-11:20 - 11:30 Break (collect questions from the floor)

-11:30-12:30 Discussions, Q and A

Part 2: From Code to Practice: Challenges in Building Code
Implementation

13:30-17:00 on 28 November,2008
1. Objective

Earthquake disaster is interplay of natural hazard, which is beyond human control, and
vulnerability, which is created by people. The vulnerability and hence impact of earthquakes on
livelihood of people can be reduced by measures such as adherence to earthquake resistant building
design and construction standards, proper land use planning and education and training for risk evasion.
However, the risk is ever increasing as rapid urbanization in developing countries is adding extra
pressure on building construction and measures to reduce earthquake risks often get low priority.
Although developed countries also face risk from earthquakes, the problems in developed countries and
developing countries are different in their scope and magnitude. Most of developing countries have
established a building control system, aiming to prevent loss of lives and property in earthquakes.
However, the system seldom functions effectively because of lack of awareness among communities,
lack of capacity of implementing authorities and lack of regulatory mechanism for effective
implementation, monitoring and reviewing.

In 2007, UNCRD launched the Housing Earthquake Safety Initiative (HESI) with goal to
improve structural safety of houses to prevent damage and safeguard people’s lives, property and
livelihood from earthquakes through effective implementation of building safety regulations. The
activities included perception and implementation gap analysis of target countries, awareness raising
among the stakeholders, developing policy recommendations on improving safety of houses and

developing capacity of national and local officials to implement building safety regulations effectively.
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One of the major activities envisaged in HESI is creation of platform for networking, information
exchange, sharing of knowledge and sharing of good practices in mitigating earthquake risk throughout
the world. Part 2 aims to share experiences of earthquake disasters, reconstruction and building code
implementation in developing countries through this project.

2. Agenda
Time: 13:30-17:00 (Fri, 28th November, 2008)

Opening Session
13:30 - 13:40 Welcome address by Kazunobu Onogawa, Director, UNCRD

Session 1: Housing Earthquake Safety: Lessons and Challenges
13:40 - 14:30 Key-note speech:
Earthquake and Non-engineered buildings by Prof. Anand S. Arya, India

Lessons from re-construction after earthquakes by Teddy Boen, Indonesia
14:30 - 14:45 Development of Building Code: Experience of Nepal

by Surya B. Sangachhe, Director General, Department of Urban, Nepal
14:45 - 15:00 Bridging gap between engineering and construction practice by Tatsuo Narafu
15:00 - 15:20 Break

Session 2: Building Code Implementation
15:20 - 15:50 Key-note speech:

Another Problem: Seismic Protection of Existing Buildings by Shunsuke Otani

15:50 - 16:05 Experience of damages in recent earthquakes
by Shoichi Ando, UNCRD Disaster Management Planning Hyogo Office

16:05 - 16:20 Building code Implementation in Nepal by Amod Dixit, NSET, Nepal

16:20 - 16:35 Framework for Building code Implementation: Experience of HESI by Jishnu Subedi,
Researcher UNCRD

16:35 - 16:50 Discussion

16:50 - 17:00 Closing remarks
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Part 3: Strategies to Mitigate Casualties by Earthquakes focusing on
Non-engineered Construction

13:00-17:00 on 29 November,2008
Supported by:
National Research Institute for Earth Science and Disaster Prevention (NIED)
Mie University

With financial support of Ministry of Education, Culture, Sports, Science and Technology (MEXT)

1. Objective

Part 3 is organized to discuss on strategies to mitigate casualties by earthquakes focusing on
peoples’ houses and community buildings, which are vulnerable and the main cause of human
casualties. Those are often called non-engineered as those have nol/little technical intervention such as
seismic design and quality control of materials. Those need an approach different from engineered
constructions as those are constructed with local materials by local non/semi skilled workers. Only
feasible and affordable technologies would be accepted by people and communities.

Part 3 presents a report on tragic damages by Sichuan Earthquake May, 2008 and a summary on
efforts to develop seismic technologies for non-engineered constructions. Then experts and practitioner
in structural engineering, disaster management and international cooperation discuss on practical

strategies for mitigation of disasters.

2. Agenda
Time: 13:00 — 17:00 (29 November)
17:15 — 18:15 Casual Talking

Session 1. Facilitator: Toshikazu Hanazato, Mie Univ
13:00 - 13:10 Opening Address by Shuzo Murakami, Chief Executive of BRI
13:10 - 13:40 Keynote Speech1: Damages and Lessons from Sichuan Earthquake (tentative)

by Yongnian He (China)
13:40 - 14:10 Keynote Speech2: Challenges for Safer Non-engineered Construction (tentative)
by Anad.S.Arya (India)
14:10 - 14:25 Lessons from Recent Earthquakes and Brief Introduction of Research and
Development for Safer Non-engineered Construction by Tatsuo Narafu, BRI
14:25 - 14:40 Indexing Session for Poster Presentation
14:40 — 15:00 Break

Session 2: Facilitator: Tatsuo Narafu, BRI
15:00 - 16:50 Panel Discussion
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-Marqueza Reyes, Univ. of the Philippines (Philippines),

-lman Satyarno, Gadja Mada Univ. (Indonesia)

-Keniji Okazaki, GRIPS (Japan)

-Toshiya Tsukamoto, Visiting Professor, TUFS/ Deputy Secretary General of
Engineers without Borders

16:50 - 17:00 Closing remarks by Yuji Ishiyama, Chair person, Management committee for
Research and Development Project

Casual Talking
17:15 -18:15 on 29 November, 2008

Organizers cordially invite all the participants to join “Casual Talking” in which you can enjoy talking with

key note speakers, panellists, presenters and participants in friendly atmosphere (fee:1,000Yen).
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SngixE Registration Form

M ERISRUMEEICB T AEFRS VRO LI<KHALBDREE—HICEZAL>

International Symposium 2008 on Earthquake Safe Housing

-Discuss together on the keen and common issue

1. FES(title) Dr. Mr. Ms. Others ( )

2. HEF (EFEHHRD) (family name)

5. FiRERE /1R (X

EZHE0) (position)
6. *—JLF7KL X(email address)
7. PR (postal address)
8. EEE. 77V REE (tel, fax number)
9. BMFHFLE/\—r(check the part/parts you would like to attend)
( M1 A28H(%) 9:00—12:30 % 1 &8 (Part1 November 28)
)11 B 28 A(£) 13:30—17:30 288  (Part2 November 28)

(
( )11 A 29 H(&) 13:00—17:00 5 3 & (Part3 November 29)
( )11 B 29 H(£) 17:15—18:15 E R 3£ (Casual Taling November 29)

10. FFHERL > —/\— WE B
Do you need a receiver for simultaneous translation? Yes No
1. ERZ|E(ZE 1000 A) S F&m
Do you participate Casual Talking? Yes No
E-mail address: sympo-2008@kenken.go.jp 77vYYR: 029-864-2989

BL&hHE(EE): 029-864-6641 ( ZEMRA:EE. SH)

124





