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Announcement of the Symposium

*This Proceeding is report on “Part 3: Strategies to Mitigate Casualties by Earthquake focusing on Non-engineered
Construction” of the Symposium.
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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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Opening Address

M=R5

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

£ = GEE bat [ DA DL A

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

Shuzo Murakami
HEl=

Chief Executive, Building Research Institute Japan (BRI)

'_‘
Introduction M@ tEOEXIHBEE

m Earthquakes cause serious damages to
human societies

m Developing countries are more vulnerable

m Tragic Damages again in Sichuan, China
in May, 2008
2008458 128 hEM)I 4 EOBXLHE

_Un-reinforced brick masonry houses in Hongkou, Dujiangyan
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Dr. Shuzo Murakami / #f EE = (BEMEMEER)

Qutline of Technical Cooperation for Developing Countries by BRI
BEFEAOMEELE-SToEFRDOEE

= Training courses on Japanese ODA Programs by IISEE
{International Institute of Seismology and Earthquake Enginesring)

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

m Activities of R&D and dissemination
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R&D centers for earthquake disaster mitigaticn
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Qutline of Romanian Project
L—R=F77OSzH+DEBR

= Project title: JICA Project on the Reduction of Seismic Risk
for Buildings and Structures in Romania

= Term of Project; 2002-2007 - '

= Qutline of Activities

-Strong motion observation
“Outdoar & indaor sail tasty T
-Structural Test ;’__
-Dissemination ;

Dr. Shuzo Murakami / #f EE = (BEMEMEER)

Dissemination of technical information through Internet
HEIPREOITT ISR DIRH

Information exchange treugh Inb:mnf:_ .

Sesmmicity and damage . J
Impaoitane of design code - ¥ Seturictty and durige

: ® F importance of desion oode
@ Personal network through TISEE B

&= Launch of new R&D in 2006
= Collaborative R&D Project for
Earthquake Disaster Mitigation ~ SRRER

2006 EERERARE IOV S DA~

« Term of R&D
three years
(2006-2008)

+ Target structuras

Non-enginesrad
:nn:lru:_ﬁnns in . T#Fm B_RI TT T s ditating insthuies
daveloping countrias, Rink Mamagmmnl 3einm ol aach £ountiies
also applicable to Building Research
developed countries | nm..inpnmm:ll Collab
like Japanese S RED Activides e
conventional houses Kpimin st _
I = Nharw of in anid sap.
Bty gyl [ ey oo ™

IMPesbiasd wiaiu. f ranasarchis | es——
+ Funds ot

The Asia S&T Strategic
Cooperalion Promotion
Program prapared by
Minsiry of Education
Culture, Sports,
Sciencs and
Technology (MEXT)
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International Symposium 2008 on Earthquake Safe Housing
- Discuss together on the keen and common issue -
NgRizEoEEI-cHTERL RSO L

= MNovember 28 and 29, 2008

= Organizers: Building Research Institute (BRI)
Mational Graduate Institute for Policy Studies (GRIPS)
United Mations Center for Regional Development (UNCRD)

n Part 1

Earthquake Risk Perception and Disaster Reduction Policies
MRJAPEEL BN

s Part 2

From Code to Practice: Challenge in Building Code Implementation
SRR~ -BELREE~OHE-

s Part 3

Strategies to Mitigate Casualties by Earthquake focusing on
Mon-engineered Construction
HMRICELHEMETPUCTLEIRERAD /I TREPDIZ-
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Wenchuan earthquake and its disaster

He Yongnian

China Earthquake Administration
MNovember 2008

Wenchuan earthquake parameters

Original time: 14:28, May 12, 2008

Location: Southwest Wenchuan, Sichuan province,
China (E.Lon1034° , 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) / ®[EhERHME AT AKE

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.

Tectome background of continental seisnueity m China
= J

Plate movement causes strong earthquake activity

10
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‘\

|hq-llrn:hwp1ﬂl
A [ i %3 3 r\, .{‘_ .

(] " L} b ]

@ Epicenter of Wenchuan Earthquake; L.M.5.: 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.

Lai

b

A, &

LY ]
chuan earthou '1.k
1% War 20

Sketch Map of
Wenchuan Earthquake Tectonics
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Wenchuan

Longmenshan

Maowean-Maochsn faul

b -Bosct fault
i SR Drujianigryan-Jisngyou fball

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.

Aﬂershoch DistrihuHon

LR (1]

Regional network  20080512-20080617 ML=5.0

12
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Aﬂershi}ck Distribution

i 114 16 - M

="

Ground ﬁssufe zone caused by Wanchuan earthﬁunkn

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 Km? .

13
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Dr. He Yongnian (Cnina) / ®[EhERHME AT AKE

Intensity Contour of Wenchuan Earthquake with M=8.0

I T y VR i ETL T - = T ]
| - -
el - S5 wag
= =t -
. B I

Legend

Epicontar @

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

Panorama of Beichuan county (1)

14
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Almost all the structures are collay

'i. & = -5

Beichuan county

All structures are almost ruined (1)

15
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All structures are almost ruined (2)

1 :
1

16
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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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Rail track damaged and the train derailed

Mountaln collapse blocked the road In qlngnhuan county

19
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Dr. He Yongnian (Cnina) / ®[EhERHME AT AKE

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

l : i
Mountain collapse produced a huge scarp
with vertical displacement of about 300 m.
TN,

21
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Dammed lake in Wenchuan earthquake-stricken area

Tangjiashan barrier lake caused by Wenchuan

Some Remarks on Wenchuan earthquake

* The southern segment of Longmenshan fault zone was considerad as an active
part, and the northern and middle segments were inactive: however the Wenchuan
earthquake indicated that the whole Longmenshan fault zone 1= active.

* The seismic intensity of Longmenshan region was determined VIT (MMS), it is
underestumated. Mow the seisnuc mrensity of the region 15 re-determuned as VI

* There wasn't remarkable precursor of seismicity found before the earthquake
with M=8.0 through careful check of the remonal sersmucity, Enther, there were not

other precursors found before the earthquake

* Wenchuan earthquake showed a large scale fracturing process, from the foscal
region propagated northwestward nll southem Shanxi provinee, the ground fission
zone reached more than 300 km.  Accordingly, some seismolopists consider that

the “seismic focus” of this earthquake should be a “plane™ mther than a “pomt™.

% Wenchuan earthquake induced severe secondary geclogical disaster, which
made the disaster more sencus and obstructed the emergency relief and rescue,

22



Session1: Key Note Speech1 / £:RiEE1

Dr. He Yongnian (Cnina) / ®[EhERHME AT AKE

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

MNational Seismic Advisor Gol - UNDP

Taokys, November 29%, 2008

KACHCHH EARTHQUAKE IN GUJARAT

Date of Occurrence - 26" January 2001
Time . 8.46 a.m.
Epicenter 5 23.6 " 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

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

L

q‘\" AR lu A
. 1
Bhuj General Hospital High Schoel of Dudhal Village

A Terrible Human Tragedy

Owver 50,000 artisans lost their
livelihood.

Owver 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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= Human lives

& Livestock, other animals

= Privale property = Export/ import
= Municipal infrastructure Agricultural output ﬁ
= Powe = Industry/ services oulpul
trlﬂnimuniuliunn ) o r 3 t.nnﬁ-lrrm development
infrastracture A Eemiftance incoms = Dwerall investmenl
* Health/ edwcation sisets ~ Fall in earning potential climate
[due (o disakility, s .
e = Fands reallocation
Irasoma elc.)
‘%‘m # Unemployment ¥ Ceepvion iy el grabinen
relocation
FGujarat carthgquake F Health harards
eslimate: Rs 15308 Crores :
_ #Gujaral carthquake ~ Gujarat earthquake
#53364 Mn estimate: Rs 347 Crores eslimale: Rs 10067 Crores
#5670 Mn =352213 Mn

The need of the hour...

An agency to carry out...

= |mplementation of massive Relief, Rehabilitation
and Reconstruction work

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

* 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
Tarms

sIntarnational rescua teams arrived: Metharland, France, Japan,
Ukrain, Switzerland, UK, Russia, Germany, Bulgaria and Israel

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

+*Hospitals set up by Stata Govarnment & IMA, Israal, 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

27



Session1: Key Note Speech2 / £ifz&E2

Dr. Anand.S.Arya (India) / /> FRABABRERERER TFroR-T7I7

Biggest Challenge

Safer Reconstruction of Houses and other Buildings

HOLISTIC APPROACH

The reconstruction program has been designed to address Hie

needs of beneficiaries comprelensively..

Capacity

Physical _Building

Infrastructure .« Housing

Social &
Economic Urban
Rehabilitation Reconstruction
Livelihood :
Rehabilitation Education

ASSESSMENT OF DAMAGE

« A wvery ticklish and difficult task
+ Preparation of proformas for non-engineered buildings
+ Preparation of proformas for reinforced concrete buildings

+ Organization of teams for carmying 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.

Neon-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
arganization.

BAD PERFORMANCE OF MASONRY BUILDINGS

i Old decaying buildings predating modemn 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 Mo, of Houses and percentage of Total in District

Hachehh Jlmﬂ.w Bﬁ!l.l.lt.ll'lﬂ'l leltﬂt Sul‘&l‘lﬂrlrllﬂll'
i {incl.
Patan) X -

%% L L

Cabagery A IO fr? I S0 JEA N0 M0 J9600% 8T 2MATS BSOd
Catagory B 5699 rd58 13,050 4436 MOQEAS L1390 IMLES A3 41705 1
= 4% 1o aan0 240 MG T3F 15 746 2Em oar
Calngery K 15250 38T 5210 1A 115955 24 BTGD L 15 69

Tuital M M0 3ATd 70 EEES TN B0 T NS o

Source: Fulnerability Aflaz of Indva, 1907
Category A Bubdang s field-sbonee, rural stroctaied. unbisnt bawck bowried. clay hounes
Catepory B Dydimary brck Denklmpy, buldngs of e Lupe Bock and preGlowcated fype,
lalf- embered seruciures, buldmgs m sl hewn sione
Category © Reanforced tmildeng, well buk wooden sroctares
Calepory X - Oher bvpes sod covered s ABC. 30 of beoman, macts] dlsects e
These are penerally lighs
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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

Avallable Technical Know how
A, Indian Standards (Codes/Guidelines)

1. I5: 1883-2002 “Criena for Earthquake Resistant Design of Structures, Fart
1 (Fifth Revision)” July 2002

2. 18: 13820-1883 "Ductile Detfailing of Reinforced Concrete Structures
subjected to Seismic forces- Code of Practice” November 1593,

3. 15: 1326-1933 "Earthquake Resistant Design and Construction of Buildings-
Code of Praclice (Second Revision)” October 1993,

4. 18: 13828-1983 “Improving Earthquake Resistance of Low Sitrength
Maszonry Buildings-Gurdelines” August 1583,

5. I5: 13827-1993 Tmproving Earthquake Resistance of Earthen Buidings-
Guidedings” October 1883,

8. 15: 13835-1883 "Repair and Seismic Slrengthening of Buildings-Guidelines”
MNovember 1993,
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B, Guidelines Fublished by BMTPRC, Minbviry of Urban Development, Government
of India

7. “Improving Earthquake Resistance of Buildings — Guidelines™ by Expert Group,
pub. by Building Material and Technology Promotion Council (EMTRPC), 1858,

8. Vuinerability Atlas of india, by Expert Group, Published by (BMTPGC), 159597,

. Damage Azsessment and Posi-Earthquake Action (after Jabalpur Earthquake
of 1987, authored by Dr. A5, Arya pub, by BMTPC, 1997)

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

Fart 1: Brick Houses with RC Slab or Stone FPatli Roofing, or R.C. Frames pub.
by BMTPC, 1897,

10. Damage Assessment and Post-Earthquake Action (after Chamoli Earthquake
of 18299, authored by Dr, A.S, Arya pub. by BMTPC, 2000)

Part 1: Vizsual Damage ldentificalion Guide for Affected Areas
Part 2. Repair and Retrofiting of Damaged Buildings in Affected Areas
Part 3. Reconsfruction and New Construction of Bulldings in Affected Areas

C. International Monographs

1. Arya AS. et al, Earthguake Resistant Non-Engineered
Consfruction, 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 UNCSCOQ,

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

C. Guidelines Published by Gujarat State Disaster
Management Authority (GSDMA) authored by
Dr. A5, Arva as Capacity Bullding Advisor

1. Reconstruction and New Construction of Houses in Kachehh
Earthguake Affected Areas of Guarat, first printing June 2001 and
2™ printing in January 2002.

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

3, Guidelines for Construchion of Compressed Stabilized Earthen Wall
Buildings, printed in December 2001,

4. Guidelines for Cyeclone Resistant Construction of Buildings in
Guaratl, printed in December 2002,

5. Restoration and Retrofitting of Masomnry Buildings in Kachehh
Earthquake Affected Areas of Gujaral, 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

(0 Identification of Critical Buildings

- Educational Buildings
Health Buildings
Other Community Buildings
Buildings usad for Gathering - Cinemas, Marriage Halls
Religious Buildings — Temples, Mosques, Churches

- Disaster Management Staff Quarters & V.I.P Residences,elc

(i) Infrastructure Elements

- Water Supply Structures
-  Electric Sub-Stations
= Telephone Exchanges
- Railway Stations
- Fira Stations
- Airport Structures, le,
(i) 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 J

»Publications

»Public Displays

»Demonstrations

~Audio-Visual
»Trainings and Workshops

~Exhibitions
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AWARENESS CREATION

» 4 Shake Table ﬁemnnstfatinns anﬂ vtden Shoxvs

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 12"
Jan'03 to 24™ Jan'03 and in May ‘03

Improved Building Ready For Shock No: | 4
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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 efc.

— 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 awarenass 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:
Masanry Bullding

Sesmic Zone || 2-3%

Saismic LZone [V ST

Most severe seismic Zone V 4-5%
Reinforced concrate buildings of 4 = 8 storeys

Seismic Zona || 2.6-3.2%

Seismic Zone IV 3.2-4%

Saismic Zona WV 5-6%

{ in @ach case, including about 0.7% only for ductile detailing)

Retrofitting of buildings, not initially designed for earthquake will cost;
2 to 3 imes 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

* QZ&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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Third party quality audit, NCCEM inspected 2,10,210 houses
Payment of installments after engineers’ certification

Joint ownership of house by hushand and wifa

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

-gver 42000 primary school rooms repaired so far through the
committes

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

= 1426 school rooms restored through the commitiee

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 Mumber of Housing Units Damage
Census 1991 Census 2001 | Yulnerability
: _I!1 MSK _I_nten;ltf_.r .
Millions | % of | Milllons | 5% of Vil Wil 1%
Total Total
Earthen Walls (mud, 74,7 3820 7380 2983 M H VH
unburnt brick)
SIBHEWBIIS . 21? __'I'I.1l] ) 2548 1‘]._2_3 M H | "u'l-_l i
Burnt Brick Walls 68.60| 35.18 111,89 4492 L M H
ConcreteWalls | 396] 203 s 262 v | L | M
Wood & Ekra Walls 3.12 1.60 3.18 1.28| VL L L
Gl & Other metal 1.01 0.52 1.499 0.80] VL VL L
Sheats
Bamboo Thatch, 2183 | 11.09 26.18| 1051 | VL VL L
Leaves ete.
TOTAL 185 245
(Approx) (Approx)

INCREASE IN BUILDING CONSTRUCTION

sIncrease 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 retrofitting.

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

« |mprovement 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 draffed 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 frained).

« 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 move on and on......

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.

=t (A WY W sy R T
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In masonry double storey buildings Fig. 14: Overall arrangement of reinforcing in ma-
sonry double storey building having pitched roof
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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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SEEDBEREBOENLET 7 HELOKRHRMEONY B

Dr. Tatsuo N:nraf

Introduction
HRICIIENCEHE. BPAESERFREOZEER
= Earthquakes 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

10FEMOEESN LS BEEE (Amann Developmen] Bank, Mabonnl Land Agency, Japan)
Mtk IS0
-] 5000 10000 15.000 arlin ]

Turkey 1988 EQ #

Ageh 2004 Toaraemi
Honduras 1998
Hurricans
Yogyakarta 2004 EQ
India 2001 EQ
Pahistan 2005 EQ
Thailared 2004 Tauraern
Sri Lanika 2004 Tuursami

India 2004 Teunami

Japan 1565
Hanshirr-Ammji EG
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Largest Natural Disasters in Recent 10 years in Human Loss
B 7% W D FEH B Asian Development Bank, MNational Land Agency, Japan)
0 M0 00 6000 SN0 10000 120000 140000 180000 10000

s ] )

Acek D00E Teurami = R 5 e — = = = o |
Hoieans e

Yogyakara 2004 EQ [T

Infia 2001 EQ

Pakistan 2006 EQ =]

Thailerd 2004 Taunarsi E

Sk 2004 Toer [ ]
Indis 2004 Taurwmi o |

Japan 1885
Hanshir-Awaji EG -

Various non-engineered houses damaged by earthquakes(1)
ST FREEOMEHES

Adobe houses | __ a8 .
In Paru
FEAE(AL—) |

Confined

Masonry in
Indonesia

RCILe—Luft o)
Lot (3 L
FTA LB A=t A
Y= o FT) Wy

Various non-engineered houses damaged by earthquakes(2)
A T TR0 T

Stone Masonry in Pakistan

(natural stone)
a8

Stone Masonry in
Pakistan (cut stone)
Bl (UE HFALI)
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Various non-engineered houses damaged by earthquakes(3
S IV FREEOBEREEH

Brick houses in
Indonesia

Ll (A E T

Concrete Block
houses in Pakistan
Y=+ T 0w S

IFRE =8

Various non-engineered houses damaged by earthquakes(1]
S IO FREEOHEHEEH

Houses with : -~'._
mixed mtanlrﬁpl'
in Pakistan

RMEBRE. :
WYE. 22—k v
P e [ T
BE &4 \L:‘.

Reinforced
Concrate in

Pakistan
RO (#5250

How large is the intensity of EQ motion?
HEDEE?

+ Buildings collapsed, but furniture withstand!! ? ?
BMIENTLRRBEOEEN??

{an.ur'_.' s:;hnﬁl in Elnh.ll Prevince of DIY, Indonesia)
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Almaost no falling down of furniture

Also TV, pictures and clocks remained
FA.TLE.B.BHLRXX

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
- Mo one was killed

2007 A0 BOEHE
A hHBsn kiR

Comparison of damages
Pisco EQ 2007and Central Java EQ 2006
ERahBED w0 BPattth RO

Year |Earthquake Country Casualty Damage to houses
(M) Dead Injured | Collapsed | Damaged
2007 | Pisco Peru 519 1,844 52,887 22,939
S S i) S— | .
2006 | Central Indenesia 5,778| 48,305 139,859 468,149
Java(M=8.3)
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-The long duration of
shaking motion with two
peaks caused large
damages to houses and
buildings

B E—I70220H 5 EIHA
MEEEXRELE

- The two peaks gave
people time to escape from
their houses before the
collapse (proved by
interviews to residents)
22DE—VDMMICEMT S L
MAlETH -1z

18
.gi

Comparison of two types of structures
non-engineered and engineered

UL TREI L TEOHR

Aspects/items conventionalinon-engineered | Engineered

‘Materials Avallable in the area Usually controlled In size,
No control quality, etc.

Construction Non/semi-skilled workers Skilled workers

workers

'Technu:al HNodlittle intervention Intervention in design,

Iintervention construction procedures, etc.

Usersiresidents

Low/middle income people
entional/non-engineered consftructions are completely
{ from enginee

Middle/high income people

= FEach type needs its own appropriate strategy

Japanese Initiative for Mitigation of Earthquake
Disasters managed by BRI focusing on Non-
engineered construction ehensive Approach=

_ﬂL.-:.Dj

= 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

i B ./'H
e O 8 B@

el o GRIPS

Structure of Mitigation of Disasters
on their own initiative

Initiative
= T,
ROEE Enhancement of R&D capacity
Of each member country

Taotal coordination: BRI
Fiscitnting bt of Toge: 4
Rink Maragsment System

Bullding Research
Institute, Japan (BRI}

Facilitating inatitutes
of each countries

R
I ne il s e suiey of fope SENE4L13

Sstimic Construchions

Hiroripers goonf Doyt oo Py geBoen

| Mie University |
P& | of Experimants

Matienal Research instituts
for Earth 5 and

Diesaster Frevennon (NIED)

¥ ieiibsting heafibiats of Togec 1

Dipgamination of Technologiss
Hational Graduate Institute
far Policy Studies (GREIPS)

Turkey

Pakrsian

= Feasible and Affordable Seismic Constructions
RFEMI ] %

To develop appropriate seismic structures and construction
practices, which will be expected to be accepled by communities,
and to verify them by a series of joint experiments

= Strategies for Dissemination of Technologies to
Communities o & B 7 b

To develop strategies and tools for dissemination of technologies
to people and communities such as consecutive workshops in
communities, demonsirations, capacity development of housing
facilitators

= Risk Management System 1245

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

disasters
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Topic 2; Feasible and Affordable Seismic Constructions

Component 2-1:
Study on Feasible and Affordable Seismic Constructions
through Full Sr:aie Shakmg Table Equ.nm*.nt-‘

Shaking table experiment on
confined masonry on July 4, 2008
OUIFAUE A=) — DR A R
= At National Institute for Earth Science and Disaster
F‘educti-:m H‘~JIED_] in Tsukuba, Ibaraki, Japan

. ___I
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Main causes ::}f dar‘nag

Separation of RC frames and walls because of
insufficient

bonding

between

walls and

RC members

RCEIH EERED

o

An example of damaged house in Banda Aceh
RCE#H LB LD FEOBED

Construction works to be improved in Aceh
WBETASEIHE

* Anchor of brick walls to

ANGKUR | STEK DINDING
columns is also a critical -
point (16X6)+{3IX3) = 96 +9 =105 (bh)

Wk
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Same problems in West

Another Main cause
of damages

TOo—20NHEEORE

* Failure of a RC
column because of
insufficient
compaction of
concrete

a0 —DFEEAE
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Topic 2: Risk Feasible and Affordable Seismic Constructions
Component 2-2:
Bridge between Engineering and Construction Works
THREBETROMODTY v EE
= Monitoring Construction Practices on Site
= Elaborating Recommendations which could be accepted and
adopted by Local Workers

Proposal of feasible and affordable seismic construction
RANGHELZORE

Poster Presentation #z2s5s—EBroEE

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

= Strategies for Dissemination of Technologies to
Communities

Activities for Reduction of Earthquake Disasters
A HE - 1 h BB 0 RS O E B A

= 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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BEMER EHERH

THAY G0 Y D MR e
U4, PEAVISNINSE FERNUED -[G- v-u
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“#"E.ﬂ_‘ﬂmeL‘E |
|0t rumvase | sminste] i ress [Fomm— |4 DADEHE e {AMIBADGLS A v
T-th Goneral A bily af Asiam Sci lagical O inshom: Pre-5 ium Training Course

“Microtremor Array Exploration Technique - SPAC Method -

Irsemascnal Insusae of Sewmology and Parnhgeals Frgeseneg (II3EEL Bailding
Brnsuinhi Dintsise (BRTY, Jagan s} Semivsohogeial Sopty of Rajan (553 have ol @
tws sdayy hammg counse on “Mirotomes Aney Faplorsion. Trchniqees - SPAC
Miethand -7 wneding Toth Ceereral Asiembly of Ades Seiemobigesal Conmam msis
(ASCIO0R) in Moy Ihh and Jd4th, 2008 @ BSEE in Tsububa Jepan The coume
wchaden xviwe sl pravtcs on Spetial Aukscorrcletion Methed Congreier progam
necensary for analysia that are made by the stafl of [ISEE and & free sefiware of UMIX
emulains oo Windows { Cygrwm) are jrovsded in the particgparis

S5 han felly gramed devices pamicipans who ceme fom Armenis, D, Egype,
Cheonga, India, Indoncua, Karabhuisn, Shamwas, Yopal,  Paloems, Usbchwian and

Yemen and covernd st ol sves Aus

Bt raabbonild laatmiie of % Aoy wiil Ksribgiink l'-u-mlll. L
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Mt B KICE T ARy — IR KE M I TOPIC2: REMNLGTHE TiEZDOMZTTHMFE

BEMER SH5A

Collaborative R&D Project for Disaster Mluhaunn nﬂ Na ¢ of Ressarch Institutes In Asla
raEEsmi=T 2 = =

M Topic 2: Feasible and Affordable Seismic Constructions
Bl HET AO@EME]
[JComponent 2-1
Study on Feasible and Affordable Seismic Constructions
ERMTHETI RN AN RRER
[IComponent 2-2

Bridge between Engineering and Construction Works
ITERETEEOMDT SR

[Icomponent 2-3
Development of Simple and Affordable Seismic Isolation
BRTO-oZFD R NENMR

. . = .
s _— a
- = i
@ =08 0B
bl o Cuirs o S

[] Component2-1:
Study on Feasible and Affordable Seismic Constructions
IEENUHETZORRMR) /| =Ex®, BLESERBRR, RERREH
~ Full Scale Shaking Table Experiments r=x s,
. ment 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 resuits

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

ITH:REBTREOMOT )V RE]

= Monitoring Construction Practices on Site o
HEORMES
» Elaborating Recommendations which could be
accepicd adopted by Local Workers
MRTORNTE%BIEN
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BEMRER SHh

[l Component2-3:
Development of Simple and Affordable Seismic Isolation

MBTo—z-onfRHEkMRE)

~ Research Toplcs

- Development of low cost isolation devices
= Low cost rigid hase

- Simple construction procedures

~ Activities Shaking Tabie in BRI used for the
EApETETENS

- Experiments on devices
= Workshops for dissemination
- Pilot project
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BERIRERFRKE HiEE=

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

2007 FY 2008 FY

Activities 2006-2008

Survey on seismic risk perception
2007-2008, GRIFS

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

* Joint research with:

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

- Preston University, Pakistan

- Istanbul Technical University (ITU), Turkey

- Centre for Appropriate Technology & Development (CATD), Fiji
= Philippine Geographical Society (PG5), Philippines

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

= University of Tsukuba, Japan
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UNCRD D;EE#E T
UNCRD Z&is—

UNCRD — Indexing
Poster Presentation

FEFE S thiEEFE L 5— RAEZ—HBNT

Dizastar Management Planning Hyogo Office ; ‘;

United Nations Centre Tor Reglonal Development [UNCRD)
R & S =R

Gender
in Community Based Disaster

Management
CBDM

e o — T
= e By d 19543

UNCRD has so far worked on CBDM
UNCRDIZ - h = TCBDMI-HY4RA TE=ZEL1-

> Why CBDM? 7%+ CBDMAMD A 2

Local community peoples are; D Af=5EIE
Potential Victims BEMLGHES

Potential Disaster Management workers in the
whole process (preparedness, response and
recovery) g~
TOT7OEACKEFEN, HiG, ER)CHTHEE
PN

59



Indexing Session for Poster presentations / RAZ—BRDATFI T viay
UNCRD D;EE#E T
UNCRD Z&is—

CSroB—giEe ﬁ.ﬁ‘“tmﬂﬂfﬁri?

aihg ; . What is the relationship with
Wh&t is “Gender"? " gm "~ Disaster Management?

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

BRTHAHO>FHAIEH LML

-' f Ljrll I i By AA
et =L =S s = F I pCaomg. o L4 VL

Sro i —ZEEL-OE =5 (CBOM) ammiasrracisy

A =Y ASRHLSo Uy

% S

E‘tﬁ--‘!‘m-—.—...

Housing Earthquake Safety
[nitiatives

‘H_j. luiw-?&d-[a\‘{I%u-l—
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UNCRD DJEEI#E4T

" Raising public
AWAreness
—E~DREBR G

Systam
FeiE W]

Building control,
Anti-seismic codes

etc. . Housing Safety
EEORE S

JUrban
Planning
8 iy B

Economy #&i%F

Loan systam with
safety standards

HEENEREELE
i =
Assurance
system etc.

Energy
S

ystem
I

Rchnology management, Greenery, aig
HNWE. eETY p

Environment EiE

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

BY
IMAN SATYARNO

DEPARTMENT OF CIVIL AND ENVIRONMENT EMGINEERING
GADJAH MADA UNIVERSITY, INDOMESIA

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

= |Increase community knowledge and
awareness on earthquake resistant house

= Suppress the number of losses and casualties
= Preserve national budget

Worldwide involved
Individually involved .

HITIG AN

Districtly ivvoboed Nationally involeed

PROGRAMS IN DISASTER MANAGEMENT
LIFE CYCLE

PROJECT IMPLEMENTATION PLAN TROUGH
COMMUNITY EMPOWERMENT PROGRAM

Governmem leres Georciances
NG Universition
it it athons
vl Daaiber
Pewenities and
anagerrent Thal
Guitglines
Community
P Envirenmant
and
F
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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

&

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
What
Who
When

L ul s How
W componant i unaninble IIZ %\Wﬁ'}.ﬂ.mw

teE
ce

i

«EEEEEE LS

!

-

11 - F » - - L ) ] - O W @ E E W = ™ -
i o

Frm ]
Figurs 4 90 Accelaration of Bl {maan valus) Figure 4 11 Accaleration at YOG [mean vakis)

Elnashai et.al (2007) !
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e\ - . _ = =

No more belongings nor families
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B Revikw bf

w fogyakarta

&8,

Lageral Lomt k™)
s = B

-

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. Marqueza L. Reyes. EnP
School of Urban and Regional Planning
University of the Philippines
Imarmational Symposium on Eamhquake Safe Housing,
GRIFS, Tokyo
November 29, 2008

Increasing Urban Disaster Risk
of Metro Manila, Phllipplnas

& RHFHPWHIINHMIM
urhmi:aumﬂummuim o

* Uncontrolied land use and ;
development

= High rate of increase of housing
and land prices

- Inadequate provision of basic il
social services and infrastructure,
including housing

= Growth of slums and Informal
‘settlements or informal housing

- 30% of residents live in slums
nndh[ﬂm‘mlhuu:munﬂ}

+ 76% of housing stack did not
comply with the building code
(1990, UNCHS)

Informal Housing in the Philippines

+  Dwellings that are rent-free with
or without the consent of legal
owners {or Informal settiements)

« Decuples land that is not owned
by the residents (called informal
settlers).

*+  Self-built housing - constructed
by family members

* Built by a construction foreman
(unlicensed skilled technician)

71



Session2: Challenges and Opportunities of Informal Housing for Earthquake Safety in the Philippines
Dr. Marqueza L. Reyes /| Z4JEVKE IITH-LATX(T(IEY)

72



Session2: Challenges and Opportunities of Informal Housing for Earthquake Safety in the Philippines
Dr. Marqueza L. Reyes /| Z4JEVKE IITH-LATX(T(IEY)




Session2: Challenges and Opportunities of Informal Housing for Earthquake Safety in the Philippines
Dr. Marqueza L. Reyes /| Z4JEVKE IILTH-LATR(T(IEY)

74



Session2:International Projects for Awareness Raising / #thERMER LO-ODEKRITOS I+
Dr. Kenji OKAZAKI / BB AR RS M@=

International Projects for
Community-Based Disaster Management

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

Why Community Based Disaster Management (CBEDM)?

Local people respond first and are the last
remaining to rebuild safer communities
Disasters reflect local conditions, of which local
people are well ware

Farticipatory 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
Local leadership and
ownership

Awareness rajsing

Nine (8) case study cities:
At n (Efteopia), Antofagasta (Chile)
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;mi‘ ‘ ‘e

]

Irimr s ol dirmas Sokid Dgong Urgade

Interview with police officers in Zigong

Dizasier seminar for smdents in Bandung Action Plan Warkshop in Tashlent

Buikding damage astimation (Zigong, China) Human less (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 (Global Earthguake Safety Initiative) Method

Wulsrrabokiby faciar reaulis

Ll ks bt D i

Simplified tool for damage estimation

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

Output: Building damage, Human loss/injury
Casunlties {Deaths) Distribution

AT Flams ' Foba | sthaushe

Fopulatmn & Cosualty Sumnmery

m L2 VA0 Ared 14 dealh

RADIUS initiative is sustainable

Some local partnership sustains and efforts continue

- Skopje adopted RADIUS recommendations in Master Plan.

- Guayaquil'created a new Division for Disaster Mitigation.

- Bandung changed its building permit process.

- Antofagasta generated US$ 1 millien to remove schools from
Tsunami areas.
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School Earthguake Safety Initiative (SESI), UNCRD

ship projects |.-.'|l:h NS ET-NH|.IE| (1999 - )

= -
e
HarolFng work (Krshia Priai)

F PPN WO (K hnD Prix: 1|JI Caasaroses after I"l'-".‘:'lll'!'lru] st {Krtahng Prfadi)

Tashkent, Uzbekistan

Retrofitting work by
Tashkent City Project

Halrofiling works
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Fiji

Training manual development
for masons, carpenters and technicians

Structures al nsas etrofiing work Mairlenaivoe: and checkis!

India

Community Seminar

Shimla, India

Date: 2007.04,182007.04.18

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

Studunts al the senma

UNCRD with
ECM, NCFDP.
NGO= 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 guldl-_'hl'lﬂﬁ LEngHsh and Pe
was developed under the project. house modsal exhibition center

Demonstration at World Conference on
Disaster Reduction (WCDR)

Kobhe, 2005

.-.ﬁ"‘-'ln-.- .

Masanry (bricks) Waooden structure

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

F‘ rrnprnhlp hmlmng, Fublimtlnn nf

Partnership among international
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User’s Guide for CBDM

Generic Guidelines

This pravides a complete
discussion of the factors, best
practices and examples that will
enhance sustainability of CEDM.,

Liser-Specific Tools

- Policymakers

- National Disaster Managers
- Local Disaster Managers

- Trainers

- Community Waorkers

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. refrofitting of
conventional houses at community level,

Survey on the risk perception (2007-2008)
Development of Guidelines for Dissemination of
Technologies (2007-2008)

Pilot Brojects I:EI:IDE}

Keys for Sustainable CBDM

Participation and ownership of a program

Risk communication and motivation
Affordability and practicality of non-engineered
technolegy

Multi-disciplinary cooperation among
stakeholders

> | ocal partnersnij
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BRI {EIJI'

Trainin

In 2005, the training course has been upgraded as the master's

deqgree program " Earthguake Disaster Mitigation™ of GRIPS. It is

supported by UNESCO.

In 2008, a Tsunaml course was added. In 2007, a flood management
5 students are accepted every year.

3 g4More than 1,200 graduates In 95
Wicountries (2005)

| @ : Eplcentars of earthquakes
19580-1985

O : Number of Graduates from
the training course

Disaster Management Program

Target Groups:

Technical officials, engineers, or researchers in the fields
of earthguakes, 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

Matural Disaster (climate changes)
Earthguake - Typhaon, Floods, Cyclones Tsunan

-_

T o '-:' [*- =

&0
ppH

Shelter
+
Basic
Services

T

 Community
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Rehabilitation of the shelter
is making the future of the people

TRV
2L SE N

MDGs/Poverty Reduction Strategy Paper/Peace
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MDGs/Poverty Reduction Strategy Paper/Peace

Sl Infrastruciure
UCation Rehabilitation

Agriculture
Loan | Credit System

DDR
Health/Sanitation

Water & Sewerage

Ressttiemant Support for System

Repatriated Refugees  pemining Emergency
Rellef

"PEACE BUILDING

Community should have

Immunity (®&)

:‘;&t‘ Recovery of Human Dignity” sgnam

-~ " | "Being able to Negotiate " for their Rights
Qe -

A‘p Poverty Reduction | Software

; b
= Removal of Fear, Conflict & D}sagml:’ People/ Cﬂ?ﬂtﬁhﬁ \
+ Empowerment of Individuals = o T}_,_/”
- En'w“mt dcmm'n‘m' R

s < i:_l-lardware____t_}

Settlements Improvement through Community ‘_— -

Action Planning and Implementation
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FORMED ON 11 NOV

DESTRUCTIONS

CYCLONE 1991 AND 2007

Death Toll

Missing 871

Crops Damaged ,50,000 2472942

Area \cre Acres
Arcas Affected _ 30
Districts
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DAMAGED HOUSE

DAMAGED SCHOOL
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STRENGTH OF THE BUILDING

THIS |S THE REASON
TO BE RESTROYED

iy s Gerghy evrare v
it Sl
o= B2 O v
\‘__";. l'ﬁﬁ‘ i i &l .{I"T S
La &= S P
e ‘ma /a8

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

"D -

iy R

o dinh S

- 1 = g O -

e L e
. - i d o
- — e - k i
v ; A

& o

| Il

A @

om @ © B
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Wind Load
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- T e .

Thank you!
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Findings from field monitoring of
house reconstruction
after Central Java Earthquake

-FHCYOMBEERBRERT=S) T -

2008411 8280 [ X I ]
Intemnational Sympesium 2008 on Earthquake Safe | @@ @ ®
Housing L I L X
L X X N
eoa®
. X ¥
< .. NPOEAMHHE EEMEOVOHEEVAA) 88
HE BF
oy ase
Summary: #R(ZEAELDHE it
(Summary of Improvement through the HHH

reconstruction work)

Lih gk

(Enginenng theony)

RV GERESHEH

(Common style of the reconstruction house)

I
A REMTHENEEEM
(Example of reconstructad house)

‘Source” Field survey
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Keiko SAKOTA/EVAA HEHEF

ER-$WEOER et
(Earthquake resistance awareness among | 232:
mhahltantﬁ & wwkers} H-4+
{Eumlﬁlmmlﬁl >

Priority for the house owners (Post-earthquake)

o Construction s
o The frs rirty fo RIACE
e 4.9% (5A)
= Very natural
Available cost
5.9% (BA)
<HMEOER>

Construction workers impression for the required skill level of
the reconstruction work

s BS5%" of construction workers didn'l feel technical difficulty for the
recanstruction wark.

Source: Field sunvey

Ll

ProgressOTMENDHA (1/2) mde EEE:'

(Introduction of Engineering theory) |

<#E (MR >
Construction (Pre-earthquake)
H2% 59%
T8 12) () B xs& [l
LR DR R
o ILI7ALF | (Confined
A==t fls = | masonry)

o BE& (Mixed
(9 438 4+ CM) | Structure)
| Bl (Ohers)
28. b
(24 1 | @ el {Not
Source: Field suney dnitfied )

=Th% reconstruction, almost all the houses became Confined masanry.
(F+ mitt#:,;:-'rar,.zu—u,.ru~mm»:mr ik} .

= Another improvement: Utilization of working drawings

ProgressOT#REDOMWA (2/2) nde | 3233
(lntruductlon of Engineering theory) | ::°

st T

<HmonAmERE) >
Availability of working drawings (Post-earthquake)

® Avadabany of the
drywings

B Avaiable (WERY)
Wl avaiable (EEYL)

& Siatus of following
WOrking drawings

B Folowed (REI<& 502
| BNt dolowed

(HEIE bt l)
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Progress@Q@ERH DML M |
(Standardized size/quality of materials) -4
<BHH BERM) >
Joint materials (Pre-earthquake)
23.5% 25.5%
) —
= Lo o 8 Casrmuieril
a A b+ Camant +
‘ ;'E-gm athars®
| @ AL | Wihoul
Cammernl
0 Fed Ml
identified
(24) "Osher matenals are leme ash, crashed bick

[7R) o powder, clay, scill and etc

= The dimension of inon bars were standardized as 10 ar 12 mm.
(HABREIT12mmEtRTE .

( T 7 ]
Progress@ i LT oo seet”
(Construction workers’ skills) -
_Em-nlud Main m;':.r" i Mot compacted
iron bars m dhmn:lm

« [nstallment process is one of the big problem.
(S LU PRI IRMBMEEMERA LR LN ET—EORRSEN SN
At e -

Source: Field suney

Left Issues: 35 )& M D fiT 2= siss.
(Level gaps among construction workers) | ==

! - ,

Source: Fthiulwr
» Construction workers' skill vary a lot.

= After renewing many houses, there would be only few chances of construction weork,
=NMo 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

Kimiro MEGURO m

Director/Professor

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

Gomparison of distribution of masonry

houses azzglli salgl@.mhm
; .1% 5 )

[
i' .ﬁ" Loy
= MasonepBuildings

and Houses/$8Hi & WD 770

BIREOFILHRE
WTRIASN., TTIS
LA DOEITHR
DAODEFIZtEL

£t . FLTHEDE
BT oMz, ik
EOEBIZESFRL
TLYET,

High Seismicity Reglons
R R e Rancrids com

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

t_ﬁx%‘ E;L:Lfmm Seinve: Calmrm amld Spence,. 1992
Landsiide .-
4t
Fire followdng
EAFthGLAkE
RCHl¥R
ﬂuﬁﬂiﬁl FiC pepe
bruildings ¥
Collapsa
of Tirmiber
Buildings
il ke
Teb0-194 g AR 1 950-1990
Share of 795,000 Fatalities Share of 583,000 Fatalities
HAEOHEIZXHIEHEDZLZ
HEERYOBRBICI-TRELTWADTT
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Promotion of disaster mitigation
countermeasures

Researchers and engineers tend to use new and
atvanced lechnology without considering local
condition and situation. However, ...

Key Words
¢ Local Availability
/Applicability
¢ Local Acceptability

Local availability/Acceptability

Technical Aspect
-method applicability
- material availability

Social Aspect
- cultural acceptabhility
-economical acceptability
-acceptahle promotion

Most important issues

M Increase of disaster imagination capabhility
(ir's impossilile to prepare for unimasinable situation)

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

M Implementation system of the codes

[quality control system of design and construction,
education/re-education ol engineers, good workmanship, elc.)

M Cares for existing structures, especially built
IIEIIIH'B the establishment/revision of the
cones

[seismic capacily evaluation and retrofil: methods and
implementation system, elc.)

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

We should pay much attention to

¢ Local Availability
¢ Llocal Acceptability

also,to

& Decision/Policy Makers

We have proposed
to use PP-bands to
retrofit masonry...
PP\ FZALVI-f@
EMEDRERE

MBguso Lab,

...and retrofitted them oo Lat
with PP-band meshes
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['hen, we make holes on the Mouso.iab.
masonry walls in case of existing
structure,

PP-band properties

Average axial force = 1.58 kN
Average axial strength = 171.2 MPa

— vl |
aample 2

— sxiigle 3

2/ 7%

stress( dpa)

I15.5 firm
. £ nrm

PP-band

Cross section

PP-band peak strength variation with temperature
PP-/\URDMEICEASREOEBET AL

Mo remarkahle changes ol the PP-hand peak
2000 —>e——sirength with lemperature
\ R RS B AR O RRAT R, FROHMEAO T TiHE
1500
= Temperature Variations \\‘-\.
= can be neslected for
o design purposes
Bl L AAE OIS k.
RATHD
500
PP-band working stress range 1
PP L E L TS
5 S —

-0 -25-0-15-10-5 0 5 10 15 M 25 30 35 40 45 50 55 6O G5 M 75

Temperature ['C] 2 [
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Panel Discussion / /NRILTARAYS a3

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

INRIY R B
AVRRIT - HOwI T KE HEEh A YT4¥IL/
TIEVKE HEHIR RILTHLAT R
RRKXE #HiE BEXNE
BERMRKRFERKE Hiz feE] W —
NPO EREZHEE EHER/RRE BEXREh
A—T4x— 32— HEMREFAK IO IME WA FELE

RRVT4RDYyYa VREER

PHEHO Y I TRARE -/ VIV TFICEATAILEDOHE (41TV)
-HEDOREERBDOLOIC. EFT . AMRS12 . 20DV —vS4E—30,
3DOMEFT=A2TIAVT—30, CNDEDRATYTEFERT AT S
BENHIBEZAT
BT EITHEGODFRGHELWLA ARSIV IEEISALY,

" RIZVURADEVDAZEPLEBEDEVDAEIZ, EQOLSITHARSAUEERS
HE TV DB TH D, P33T v hILE TG PR EFE>TEFEDE LK
2TLV5,

s RWT, RITOECEFEHEEAROME - BEEMODEDN28LHDH, O3
=T IZONRDAVMTATSLIZKY  T7I)T—EA—DREZEDHADTF.
20 AFOEEZBENETEST=.

2. 3FHEOCHLWLUAZAETHOIXERIEHNMNTEL0T, BEM
FEPHERWNIUSAIILLIEZLUA T, ZhoDFEVAEZENRELS,
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EHETHRLTLS,
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EOTOvRFRAL:,
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LUEDRENEONI=DTIEELMNEEZ TN,
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WAELSERNHDERS, —H. 7FIOGEEILEREENKERE THEE
[2DOWTIEEFO—TFTsR— RGN T,

AVRRITDNUREUDRIC, SFET—ELHEORBRMNEEIATAL
DIHEEHEZEOH TN N SEOFEETIILEVLNLRS,
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DEENKROHLND,

-BREEDERHIEERICRVERDONLIN IBEOHEEZ (T AITHRLD
EEFITHDOEBUARICLHE L ER DN S, REITEEZBLIZAICEERND
BEPERASMILENEEEDTEMREILTET DD EHLLY,
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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 . I LLE

netery

Admission Free (Pre-registration required) Takyo Metro
. hivoda LI
Language: English and Japanese B oaLine " Nogizaka Hinokicho Park

(simultaneous translation is available) .
._‘. Tokyo Midtown

Mﬂninnil o
I3 !. Retl 'Sclefu:e T:E:" Ide'EIS s
[ Council of

Organized by
Building Research Institute (BRI)

»  Gaien-higashi
* pStreet

National Graduate Institute for Policy Studies (GRIPS) Japan e < Morino Bldg.

UN Centre for Regional Development (UNCRD) Belt High mfﬁw Family Mart®
Supported by (tentative) {Roppongi Tunnel)

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

UNESCO

Cabinet Office, Government of Japan
Ministry of Land, Infrastructure, Transport and Tourism (MLIT), Japan
Japan International Cooperation Agency (JICA)

iy
ROPPONGI Stations

o loSakura

http://www.grips.ac.jp/about/access.html

UNCRD

United Nations
Centre for Regional
Development

R
NATIONAL GRADUATE INSTITUTE

BUILDING RESEARCH INSTITUTE k)
FOR POLICY STUDIES

GRIPS
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Registration/ Inquiry

Program Attn: Okakura Ms. / Imai Mr. (BRI)
Tel: +81-29-864-6641
Friday, November 28, 2008 Fax:+81-29-864-2989

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

9:00-9:30 Registration

PantHSEarthiquake RiskiPerception'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
[FIJI] Lasarusa Vuetibau, Mineral Resources Dept. [India] Ravi Sinha, IITB

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

RParti2) 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, X
by Shoichi Ando, UNCRD Disaster Management Planning Hyogo Office [ 1'%
Building Code Implementation in Nepal, by Amod Dixit, NSET (Nepal) b
Framework for Building code Implementation: Experience of HESI, by Jishnu Subedi, Researcher UNCRD /=

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

Saturday, November 29, 2008
Rart S StrategiesitolVitigaterCasualties by Earthquakes focusing on Non-engineered Construction

Supported by National Research Institute for Earth Science and Disaster Prevention (NIED), Mie Univ.
* 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.
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

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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10.

11.

2 & §% 2 Registration Form

M RIEVMEEICETSERS VROV LA I<KHRAKBORELE—BITELL>

International Symposium 2008 on Earthquake Safe Housing

—Discuss together on the keen and common issue

RS (title) Dr.  Mr. Ms. Others ( )

B (XEEHHED) (family name)

% (E

Z{FE0) (first name)

PR RS (2 EE6HET) (organization/institute)

PR ERE .~ 8 (FFEHHED) (position)

A—)LFEL X (email address)

{£FR (postal address)

BEE. 77v I RES (tel, fax number)

BNFHLE/\—F (check the part/parts you would like to attend)

( )1 A 28H(&) 9:00—12:30 % 1%8 (Part! November 28)
)11 A 28 A(&) 13:30—17:30 #2#8  (Part2 November 28)

(
( )11 B 29 H(&) 13:00—17:00 55 3 & (Part3 November 29)
( )11 A 29 H(E) 17:15—18:15 ER XK (Casual Taling November 29)

REEERL > —/3— WE =

Do you need a receiver for simultaneous translation? Yes No
ERXWM(KE 1000 M) &m T&m
Do you participate Casual Talking? Yes No

E-mail address: sympo-2008@kenken.go.jp 77vJX: 029-864-2989
BLEht(EEE): 029-864-6641 ( BEMEA:-BE. §FH)
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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.

N to Aoyama Street.'. to Akasaka
+ i o
Aoyama Cemetery o g‘ al
E-mail address: sympo-2008@kenken.go.jp l's Nogiaiag  Hinokichopan

E meNalonaI :‘. TokyoMIdtown

Facsimile: +81-29-864-2989 MasakaStreet. .- . & IATSRRISE tdertesds [ CE L
Coug;p\ao: — Bld' Street to Kasumigdseki
Telephone: +81-29-864-6641 .. "" Fm..yﬁ%??f;p%?zﬁgrfm
i O Tunnel) Hotel is|s [ Roppongi Crossing
(Ms. Okakura or Mr. Imai) /é‘;w‘“ £.u

ines
ROI”F‘ON(..ISMID\ ey
. to Sakurada Street

Access to National Graduate Institute for Policy Roppongl Street
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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: Strateqgies 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 nollittle 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)

-Kenji 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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S & §% 2 Registration Form

M RIEVMEEICETHER VROV LA I<KHRAKBORELE—BIELL>

International Symposium 2008 on Earthquake Safe Housing

—Discuss together on the keen and common issue

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

2. W (EFEHHD) (family name)

3. A(E

ZHHED) (first name)

4. FRIRHSES (ZREEHHERD) (organization/institute)

5. PRmARE /1R (FEFEHFRD) (position)

6. *—J)LF7KL X(email address)

7. PR (postal address)

8. EEE. 77YURES (tel, fax number)

9. &MFHFLE/I—F(check the part/parts you would like to attend)
( )1 A 28H(&) 9:00—12:30 F 1 & (Part1 November 28)

)11 A 28 H(&) 13:30—17:30 §E2& (Part2 November 28)

(
( )11 A 29 H(&) 13:00—17:00 % 3 & (Part3 November 29)
( )11 B 29 H(®) 17:15—18:15 ER XK (Casual Taling November 29)

10. FIRFHERL > —/\— WE =
Do you need a receiver for simultaneous translation? Yes No
1. BERIXB(LE 1000 M) Sm &m
Do you participate Casual Talking? Yes No
E-mail address: sympo-2008@kenken.go.jp F7YIR: 029-864-2989

BULEah & (EHE): 029-864-6641 ( ZEMFEA AR, SH)
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