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1. Outline of the Symposium

Background and Objectives

Like the earthquake in Haiti on 12 January 2010, many people have been killed by
earthquakes repeatedly in developing countries. 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.
Generally, the safety structure of these non-engineered buildings are not verified when they are
designed. There are also quality problems in materials used for construction and workmanship.
Although it is indispensable to improve the structural safety of these houses in order to reduce the
earthquake disasters, the actual situation of these non-engineered constructed is not fully
understood.

National Graduate Institute for Policy Studies (GRIPS) and Building Research Institute

(BRI jointly conducting a research on non-engineered buildings in developing countries, namely,
Peru, Indonesia, India, Nepal, Pakistan, and Turkey in 2009-2010. GRIPS and BRI co-organized the
International Symposium on “More resilient non-engineered houses for earthquake disaster
reduction” to share the result of the surveys and various efforts for safer houses, and to discuss how
we can improve the safety of the non-engineered buildings.

This Symposium was co-organized by Building Research Institute (BRI) and National
Graduate Institute for Policy Studies (GRIPS), and supported by Ministry of Land, Infrastructure
Transport and Tourism (MLIT), Cabinet Office (Disaster Reduction), Cabinet Office (Disaster
Reduction), UN International Strategy for Disaster Reduction (UNISDR) and UN Centre for
Regional Development (UNCRD).

Date.
February 26th 2010 (Friday) 9:30~17:00

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

Language

English and Japanese (simultaneous translation is available)

No. of Participants
Approximately 140
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(Leaflet)
International Symposium on "More resilient non-engineered houses

for earthquake disaster reduction"

Date: February 26" 2010 (Friday) 9:30~17:00

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

Organized by: Building Research Institute (BRI) and National Graduate Institute for Policy Studies (GRIPS)

Supported by: Ministry of Land, Infrastructure Transport and Tourism (MLIT), Cabinet Office (Disaster
Reduction), UN International Strategy for Disaster Reduction(UNISDR), UN Centre for Regional
Development (UNCRD)

9:30—9:50 Opening:
Shuzo Murakami, Chief Executive, Building Research Institute (BRI)
Tatsuo Hatta, President, National Graduate Institute for Policy Studies (GRIPS)
Message of Margareta Wahlstrom, UN Secretary-General's Special Representative for Disaster Reduction
(by Yuki Matsuoka, Head, Hyogo Office, UN Secretariat of the International Strategy for Disaster Reduction (UNISDR))
Motoi Sasaki, Deputy Director-General, Housing Bureau, Ministry of Land, Infrastructure, Transport and Tourism (MLIT)
Shoichi Hasegawa, Deputy Director General for Disaster Management, Cabinet Office
9:50—10:30 Keynote Speech on "Earthquake Damage and Non-engineered Construction"
Yuji Ishiyama, Professor emeritus, Hokkaido University
< Break >

10:40—12:30 Session 1 "Vulnerability of non-engineered houses and efforts to make them safer"
"Outline of the joint research" Kenji Okazaki, Professor, National Graduate Institute for Policy Studies (GRIPS)
"Peru" Carlos Zavala, Director, Japan Peru Center for Earthquake Engineering and Disaster Mitigation (CISMID)
"Indonesia" Dyah Kusumastuti, Associate Professor, Institute of technology Bandung (ITB)
"India" Nitin Verma, Senior Programme Officer, SEEDS
"Nepal" Hima Gurubacharya (Shrestha), Senior Structural Engineer, National Society for Earthquake Technology (NSET)

“Pakistan" Najib Ahmad, Project Manager, Preston University

“Turkey" Alper llki, Associate Professor, Vice Head of Department of Civil Engineering, Istanbul Technical University

12:30— 13:30 Lunch
13:30— 15:40 Session 2 "Japanese efforts for safer non-engineered houses"
Special report "Damages of Haiti Earthquake Disaster"
Hidetomi Oi, Adviser, Global Environment Department, Japan International Cooperation Agency (JICA)
"Summary of International joint research project on comprehensive strategies for earthquake disaster mitigation"
Tatsuo Narafu, Information Center for Building Administration (ICBA)
"Seismic Performance of Masonry Buildings and Evaluation Methods"
Shunsuke Sugano, Professor emeritus, Hiroshima University
"Lessons from assistance for reconstruction in Indonesia"
Kozo Nagami, Information Policy Department, Japan International Cooperation Agency (JICA)
"Japan's ODA Project in Peru, Dissemination of Seismic Adobe House"
Akihiko Tasaka, Ex-First Secretary of Embassy of Japan in Peru
"Community based disaster management and assistance for retrofitting"
Shoichi Ando, United Nations Centre for Regional Development (UNCRD)
"Earthquake Risk Reduction and Recovery Preparedness in South Asia"
Atsushi Koresawa, Asian Disaster Reduction Center (ADRC)
< Break >
15:50— 17:00 Panel "How to promote safety improvement of non-engineered houses in developing countries"
Chair: Taiki Saito, Chief Researcher, BRI
Panelists: Carlos Zavala, Dyah Kusumastuti, Alper llki, Najib Ahmad and Hiroshi Fukuyama (Chief Researcher, BRI)

17:15- Reception
O

— 159 — GRIPS




OEARYES)
[REE®D/ DI 7 FEEDHMEHREER) ICBETSEKRES VRO DLA

FHfER : 20102826 B (&) 9:30~17:00

1% B BERBIRXERRF BBk

O MAUTBEAEERER. RERFREXERKE

#® # BELxELE. RERF (BBREY). EEHKERE. BEhERgt 52—

9:30—9:50 FASRE
BEEMER BER fFLA=
BURHAR KERKE 2R /\HEX
EE - SRR ER TILAHL—42 - DR FOLA
(AyvtE—CRE BEEERBKEERERD RESHMAR LEBS)
EXERXEERSZ=RE (FERHEL) E4KRE
NERKEEEEZE BHKiEH) E/INE—

9:50—10:30 EFFBE MRWBEL/ VIV IO=7 FEE]
LBERFREHRR ALK

< K@ >
10:40—12:30 F198E FLEED/ VI 007 FEEDOHBURUMREER LD-HDFE ]
[HEMEOBE] BERMRKRZRKE Hig EER—
IRIL—DVoDFFREI NIL—BERMEHFKE 22— iR A/)LAX - HNF
(A RROTHhoDIHE] NUFRVIRKE BB 47 - VAIRTaTA
A RFALDH{E] —X =779 S LA 74— ZF42 G777
[RIS—ILIVDDIRE | R/A—ILIET#HE (NSET) #EEEMAR < - JIAFr Uy (alLR4)
TIRFRAUNLDHE] TLRARURE JODz ) bIRxTrv— FDT - 7—AF
TR EDHE] 1 REVT—ILIRKRE TARAIZHEIR £ABIZ 7IL/—-1LL*

12:30—13:30 BRkH

13:30—15:40 FE2H8E REED/ DIV PZ7 FEEOHEERLO-ODEMNEDIY A
HAIRE T\ FHhEOHEICOLTI EERBHHEE HERRER 7 FAN\(— KHEE
MRENLTHERERRARICOVTOERERRAEOME ) BETBERE V2 —BETBARAHART AT
Bt
MAREREOMEREL FEE] LEXFE £EHR EHFEN
MY FROT7THREERZEOHKI BERBAHME BREBGRHE kREAL=
TRIL—IZHEIFTHBARADDATOD LY h~7 EARTHEEEDER~] Bl - EXNIIL—KFEHEELE HIREBE
M2 TsBHKEBEMBLDOZIE EEMEBEREEU 2 — BXHEEESHE THFE—
M7 OTICHITHHMERKRDOHE) 7OTHKE 24—k 228

< K@ >
15:50—17:00 /SRILTARAY a3y [V oI P=7 FEEDTEERLEVNZHESD ZH )
BR EEVMRAT EEMEIZE 44— LEMEE FEAH
NFRYRE:ALAR -HYNTS RIL=), FAT - DARRTaT4 (AVERIT)
FILIS— A J)Lx (b)La), 70T - FT—AK (NFRE V), BLFE (BEMREMR LEHAEE)

17:15—

E e o KJ BURTH AN T BEA T

GRIPS
— 160 —



2. Opening






2. Opening (FI&EE)
BEMRET M EHEER BRE

BERBIZE Y Z&8WET, @ﬁﬂ“kﬁ%ibk I B
FEoHRR T, FEMKROOESLE LT, —STREZHLETE
R

AKAIFZHRL D R EED ) v =7 FMEFEO B ER
BICETAEERS VRV T L IZZBMNEEEE LTREH Y N
EHDTIVWE LT, BRIONA FEIEDE LT, KMESKEE T
L. BEE EETKRELL OPERCL ZONET, TOZLBE
TORBEICEL 20 TY, BEREEOMEEZE 2 TR T B
WARWEES ) VL UmT REE LA TOET, 0 T g
:L%éhfw&w&w5%%fﬁo%%\ﬁ%%ZGiékm\
KEFIZBWTAMEZRL S 2oic, RN, v v=7 FEED
WENRERE RRETT,

IOy =7 MERIZEL TR, LENRIFERBENTZVWSAR L TEY 7, ME LA
BMLTLEDRREIEONTOEEA, TREROEOFHAN L~V DENNC LY | et &
S LThH, TNEEE, TAFOEOEZICEHMT S £ 5 i RS 20T, Ax B3R
i acfli 5 720 O LR, AR L NEROTY, /o= P=7 MEEOE RO, BAH
DUVNIENTE O AM B, BHEERE O EOTIMOMARKREIIZE NS Z LT,

2O W o e BRI DG IERT Tl £ 50 4, BEIER EEO A2 H 255 & L CEBER 22 HE T30
ExfT THY £, 3TIZ 100 22 ED 5 1400 NEBZ D0 BHHEZE T L, Hilf TiX GRIPS &Elff
LTELSEZIGTE DM ZFE->TEY £7, FEADT 2 BAEICKE LN T, BERIZONL, £
NENDEDINEBORICKAERE R THHEZ SN THET,

ABEDOTURT T MIEI NI A EBH I LT, MIEOTRICRERE K EDORED /) vy
=7 FMEEDOIOLRLIEEZHA D L WVWIHBEDOEBRESETT, SRIF I — A R T, A K,
FR—=Jb NFRE L Rval | ELOMRED T ZIZITSMLTWEEWTEY 9, F72iEH
BT, ZOWREOEIALE ) 2 V=7 NMEZOMEEREEZ WNZED DLV D T —< T/
NT A ATy a w27 PETIZWVWET, RLOBERNOOIERR IHRSEWFL TBY £,

AE@VV?VWAﬁQ%@%é#%LM@Vﬁ%ﬁ%%Kﬁif*ﬁ%$</VEVV:YPE%

DIEMEROUWEICEN S Z L2 WF LT, ZREICh 23T TV E 7wt EnEd, E958H0
NED _éb\i L7

— 163 —



BORBIEREReRT: NHFR RE

RKAITEEBIC LWE ZABB LW FELTHINREHIIX
WE L7,

M EREDBFEICHY £ LZL I, 1 ADNA FHIET 20
TANOBENmARDIVE LTz, HEZ O OI3EEHT bbbl T
D, BMZE ORI L, —FRE R RITEY A Rk 5 %t
RPTZTHONTORWEY THoTE I &, TDZ EICk-T,
ENTETORERFEENRHIZENIZ DL TT, Lo Z &gk
EDLZIFIAKTHSTZES2HDOTHAH EENVET,

L, NAFETTIEARL, 20 21 I/ > T L& TE
FEOX I ABOWEDOH A HBENEE TWET, AV R AT, AV RRIT, RFRZ
HE, Ivor~v—&W0n) XoITkix LEETWET, £V o tHUOERD ) V=7 FMEE,
FIZIX VT, R, AERED, TRITESITHIOEHRR TIETETHOATHWDIEYTHY . FH
RMPEREE ., LRRRIFESGE L O TRV E NI DI T NG, ZHUHMTE N LRITHIER B0,
L L7 DAGHRI 72 BTk D& Z &9 LI b b E W S BFZEIINT L HtEA T RWNnad T
T BURRIC b, ZHIUCKT 2RISR+ TRNEWND Z & TT,

AT & GRIPS I3 RIBFAEA RS> TE Y £, AKEEITL—, AV FRTT | Z8— A
N, R_F282 0 hva, =7 o7 AEE L HIC, R LIEOBRESGIZERICHm S, L,
BREITRRETH, MR ED X S I T TV D0, BEIHEIE D E O X DI\ T D DnEiiE L T,
M ERACDOBR D ZEVER EDTZDIZE I W) ZENTEDLNEN) ZEEPFEL TVET,

ASFIORETIE, FEOMERKEL, FET/ vy P=7 FTIECR LT, E0 k) pkaetkn b
DIEERBRONTNDNERERNELL &R T, YRV Y ATEAR, TEER Eooic
EIYNI T EMRBZONDLONEERICGER L CWEREEET, I, "M TF0LRRYICRomiE
0 D JICA DRHAEL VA F ORI O N TEFEWZEEET,

KHERH 2% T, Eln b A LEMEZ R T O \BER DI T, HEZESICREEOR EL
TeEMZEINLD EVND ZEPMEEAS ) LERWET, SRIOT VR T T LN, £ OF EETORY
DIEMER EDTZ OIS S BT T OHENS OEIEIC S TR LIZBRLZ L
EH@WTELELT, MOTEBRE L SETWEEEET, EH58b0REH) TN ELE,

— 164 —



Message of Ms. Margareta Wahlstréom,
UN Secretary General’s Special Representative for Disaster Risk Reduction
To be delivered on her behalf by Ms. Yuki Matsuoka, Head of the UNISDR Hyogo Office

Dear Participants,

| am pleased to share with you the message of Ms. Margareta
Wahlstrdm, UN Secretary General’'s Special Representative for
Disaster Risk Reduction to the participants of the International
Symposium on “More Resilient non-engineered houses for
earthquake disaster reduction”, organized by the National Graduate
Institute for Policy Studies and the Building Research Institute, in
collaboration with several partner organizations.

As all of you know, 5 years ago in Kobe, at the UN World
Conference on Disaster Reduction, 168 Governments adopted the
Hyogo Framework for Action to build resilience of nations and
communities to disasters by 2015, underlining thus the urgent need
to shift efforts from only preparing for disaster response to focusing
on reducing risk and vulnerability, and spelling out the specific responsibilities of Governments,
international and regional organizations on how to do so. For the last five years, significant progress has
been achieved as recognized at the second session of the Global Platform for Disaster Risk Reduction
held in June 2009 and reported in the Global Assessment Report on Disaster Risk Reduction issued in
2009, particularly in terms of life-saving measures such as improved disaster preparedness and response,
but much more needed to be done.

Governments, international and regional organizations, NGOs, and other partners have been more united
in the belief that greater urgency is required to address the factors that are driving the increase in disaster
risk, such as rural poverty and vulnerability, unplanned and poorly managed urban growth, and decline of
ecosystems. Urgent action is necessary not only to reduce disaster risk, but also to maintain momentum
in Millennium Development Goal achievement, including poverty reduction, adaptation to climate change
and better health outcomes.

Ladies and gentlemen, it has now been more than a month since the catastrophic earthquake struck Haiti,
leaving much of the Capital city Port-au-Prince and

surroundings totally devastated. The entire international community, including the UN is doing their
utmost to assist the Haitian Government and the millions of people who have been affected by the
tragedy, and is helping to push forward the relief and recovery process. The United Nations International
Strategy for Disaster Reduction (UNISDR) will pursue the work with President Clinton, the UN Special
Envoy for Haiti, to make the country more resilient to future disasters.

The principal causes of destruction and death in Haiti were construction on unstable land and collapsing
buildings. The problems with building construction were not just a lack of seismic building standards but
the inadequate standards of construction to resist the risks that are common in Haiti such as hurricanes,
floods and mudslides. Haiti’s burden is heavy, but there is also a new opportunity today to engage with
the international community that is genuinely supportive, to plan a determined reconstruction effort that
will ensure its long-term safety and stability. Hopefully, no new hospital, school or public structure will be
built without integrating disaster risk reduction principles into its design and construction.

The initiative of organizing today’s international symposium entitled “More resilient nonengineered houses
for earthquake disaster reduction” is very timely in this context. People from developing countries
sometimes mention that they cannot use nor develop highly advanced technology to make buildings more
resilient such as in countries like Japan. However, there is a lot of expertise that can be shared with these
countries and be of concrete use to build more resilient buildings and housing. In this context, this
symposium can certainly make an important contribution to international efforts to understand
non-engineered construction and improve the structural safety of houses, buildings, and so forth.
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Ladies and gentlemen, as we begin the second decade of a new century, more than half of the world’s
population lives in cities and urban centers. Urban settlements are the lifelines of today’s society. They
serve as nations’ economic engines, centers of technology and innovation and function as living
examples of our cultural heritage. But the consequences of their success are inherent in the important
roles they play in society. Cities also can become generators of new risks evidenced by poverty, social
inequality and environmental degradation. This makes many urban citizens more vulnerable to suffer
losses if a natural hazard strikes.

The United Nations International Strategy for Disaster Reduction is working with its partners to raise
awareness and commitment for sustainable development practices as a means to reduce disaster risk
and to increase the wellbeing and safety of citizens- to invest today for a better tomorrow. Building on
previous years’ campaigns focusing on education and school, and also hospital safety, UNISDR partners
are launching a new campaign in 2010 — Making Cities Resilient — to enhance awareness about the
benefits of focusing on sustainable urbanization to reduce disaster risks. The Campaign will seek to
engage and convince city leaders and local governments to be committed to a checklist of Ten Essentials
for Making

Cities Resilient and to work on these together with local actors, grass-root networks

and national authorities.

The UNISDR secretariat looks forward to having your active engagement in the Making Cities Resilient
Campaign, and working closely with all of you in promoting disaster risk reduction, towards a safer world. |
am also looking very much forward to hearing more about the research conducted in major
disaster-affected countries, and the recommendations drawn from this research, as well as learning from
your discussions on how to improve the safety of non-engineered buildings.

Thank you very much and | wish you all a very successful Symposium.

Margareta Wahlstrom
Special Representative of the UN Secretary-General
for Disaster Risk Reduction
by Yuki Matsuoka
Head, Hyogo Office, UN Secretariat of the International Strategy for
"’;‘“\ Disaster Reduction (UNISDR))
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United Nations

International Strategy for Disaster Reduction
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3. Keynote Speech






3. Keynote Speech “Earthquake Damage and Non-Engineered Construction “
Yuji Ishiyama Professor Emeritus, Hokkaido University NewsT Research Lab.

International Symposium on
“More resilient non-engineered houses
for earthquake disaster reduction”

Earthquake Damage and
Non-Engineered Construction

Yuji Ishiyama
Professor Emeritus, Hokkaido University
NewsT Research Lab.

Typical Earthquake Damage
to Engineered Construction

m Earthquake Damage

m Behavior of Buildings during Earthquakes
and Earthquake Forces

(1978 Miyagi-ken-oki Earthquake)

3
e~
*

Since the shear force becomes max. at 15t story,
damage to 1t story is common.

(1978 Miyagi-ken-oki Earthquake)

Damage to 15t story (soft and weak first story)
1995 Hyogo-ken-nanbu (Kobe) Earthquake

Damage to 1%t story (soft and weak first story)
(1995 Kobe Earthquake)
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; Uppermost small parts suffer from
Overturning of Computers severe damage
(1978 Miyagi-ken-oki Earthquake) (1989 Loma Prieta, California Earthquake)

_—

(1995 Kobe Earthquake)

Unusual mid-story collapse
1995 Hyogo-ken-nanbu (Kobe) Earthquake

Three typical distributions
of seismic force parameters
R [ Uniform Inverted
- g B Ao AR Seis. force @ triangular ® Ja
L
I . 1040 gaD
g i Seismic
- | force a b C
L
! (coeff)
: KBNS P8 aaTa A I Seismic d e f
shear
Acceleration time histories of 9t floor & 15t floor force
(1978 Miyagi-ken-oki Earthquake)
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Damage to non-structural elements
(1978 Miyagi-ken-oki Earthquake)

(1978 Miyagi-ken-oki Earthquake)

Overturning of furniture
(1978 Miyagi-ken-oki Earthquake)

Damage caused by soil failure
(1993 Kushiro-oki Earthquake)

failure
(1974 1zo-oshima-kinnkai Earthquake)

Damage caused by soil
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Non-Engineered Construction
and its Earthquake Damage

= Non-engineered buildings are spontaneously
and informally constructed in the traditional
manner without intervention by qualified
architects and engineers in their design.

= Non-engineered construction is most
common construction technique in the world
and also most vulnerable against
earthquakes.

Un-reinforced brick masonry with no
columns and beams (Java, Indonesia)

Un-reinforced brick
wall farmed with RC
columns and beams
(Confined masonry)

Wood frame for
door sash can
support brick wall.

Wooden houses
have better

@ performance
4 against EQ's.

Roof sheathing
board is not used.

Seismic force is the inertia force.

W=mg

Damage to brick
masonry, most of
them have no

2006 Central Java,
Indonesia EQ
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1]

1]

Hydraulic jacks

where there are
floor diaphragms

of gravity forces

Lateral component

acts as EQ forces

Hydraulic jacks
applying lateral
forces (Peru)

Tilting table
(Indonesia)

Reinforced
concrete frame
with un-reinforced
brick infill walls

Structural test
(Lima, Peru)

Unreinforced
masonry infill walls
are used in many
countries.

Brick infill wall
in Egypt

High rise buildings
with un-reinforced
brick infill walls
(Lima, Peru)

Low-rise building with
RC frame with un-
reinforced brick infill
walls (Confined
masonry) (Lima, Peru)

Tilting Table with a long stroke
hydraulic jack

Hydraulic jack is
not very
expensive.
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Research Center for
Human Settlement
~ " (RCHS, Indonesia)

Tilting table
moved to a new
laboratory

Tilting Table in Cuzco, Peru

Damage to Adobe
(sundried mud block)
) construction (1996
Y Nazca, Peru EQ)

Damage to Adobe
(2001 Atico, Peru EQ) §#

Damage to Tapial
construction (1990

Tapial is cast-in-place
mud construction
(1990 Peru EQ)

Damage to
Japanese traditional
wooden houses
(1995 Kobe EQ)

Narrow boards nailed
to frame cannot
resist lateral forces
(1995 Kobe EQ)

hces are
bctive to resist
bral forces (1995

be EQ)

Connections of
braces and frames
should be sound
(1995 Kobe EQ)
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members are also
important

Re-bars of columns
should be anchored
to foundation (2006
Central Java,
Indonesia EQ)

Haiti Earthquake

= Widespread damage: lack of attention and
construction to the possibility of
earthquakes

= The earthquake did not produce sufficient
to severely damage well-engineered
structures.

= Many bearing-wall structures survive the
earthquake, even though they are unlikely
to have ductile details.
USGS/EERI Advance Reconnaissance Team Report, Feb 18, 2010

Key Requirements

KEY REQUIREMENTS
SAFER HOUSING

» Quality of materials
m Structural members

= Connection of
structural members

(After 2006 Central
Java, Indonesia EQ)

Guidelines for
Earthquake Resistant
Non-Engineered
Construction

GUIDELINES FOR EARTHOUAKE RESISTANT
NON-ENGINEERED CONSTRUCTION

Myt Fibirion nf “Ssie Comerpir af
St Codes™ Vi, |, Py 3, Pl

Revised Edition (1986)

International
Association for
Earthquake
Engineering

(IAEE)

Anand S. Arya (India)
Teddy Boen (Indonesia)
Yuji Ishiyama (Japan)

A. I. Martemianov (USSR)
- Roberto Meli (Mexico)
Charles Scawthorn (USA)
Vargas Julio N. (Peru)

Ye Xaoxian (China)

Easy to understand
with many illustrations

Applicable at
construction site
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Down Load
http://www.nicee.org/IAEE_English.php

If you have interest, please contact

Anand S. Arya : anandsarya@gmail.com
Teddy Boen : tedboen@cbn.net.id
Yuji Ishiyama : to-yuji@nifty.com

Thank you
for your attention
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4. Session 1
“Yulnerability of non—-engineered houses and

efforts to make them safer”






4.1 Outline of the joint research

Presented by Keniji Okazaki, Professor, National Graduate Institute for Policy Studies (GRIPS)

BRI RRFRKRF B HiEE=

International Symposium on “More Resilient
Non-engineered Houses for Earthquake Disasté
Reduction”

26 February 2010, GRIPS, Tokyo

SESSION 1:

VUILNERABILITY OF NON-

I P e B il B LS s i
EFFORTS TO MAKE THEM SAFER"™

A Study on Non-engineered Construction

© Objective of the study

To collect basic data on non-engineered houses in developing
countries to better understand their actual conditions and practices.

©® Method of the Study
The study is Jointly conducted 2009-2010 by Building Research
Institute (BRI) and National Graduate Institute for Policy Studies
(GRIPS) together with the partner institutions in Peru, Indonesia, Nep
Pakistan, India, Turkey, and Egypt.

©® Data collection

The partner institution conducted a field survey to 5 cons
or more to collect necessary data, following the sai

Session 1:
“Vulnerability of non-engineered houses and efforts to
make them safer” |

® Objectives of the session
To share some findings from the joint survey on “non-
engineered houses in developing countries” and share the
efforts and activities to make them safer.

® Presentations
- Peru: Japan-Peru Center for Earthquake Engineering
and Disaster Mitigation (CISMID)
- Indonesia: Center for Disaster Mitigation, Institute of
Technology Bandung (ITB)

- India: SEEDS

- Nepal: NSET-Nepal

- Pakistan: Preston University

- Turkey: Istanbul Technical University
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Data to be collected

e General

- Most common building types and their brief description

- Technical requirements for the brick masonry construction
e Field Survey at 5 construction sites

- Location, construction cost, soil type, building function, size and
area, foundation type, masonry type, plan and elevation, etc.

- Wall: material, thickness, height to thickness ratio, opening ratio
- Beams and columns: material, yield strength, steel bars and stirru
- Roof structure and connection of structural elements

- Non-structural elements: Roofing material, floor material
- Masonry: brick/stone, grout mortar, plaster

- Concrete: compression strength, aggregates, composition,
water/cement ratio

- Steel: strength and durability
- Contractor: number of worl



4.2 Report from Peru
Presented by Carlos Zavala, Director, Japan Peru Center for Earthquake Engineering and
Disaster Mitigation (CISMID) / ~R)L—BAK#1ER

toA— iR AILAR-HNS

Vulnerability of
Non-engineered Buildings
And Efforts To Make Them
Safer

Dr. Carlos Zavala
Msc. Lourdes Cardenas
Msc. Jenny Taira
Eng. Francisco Rios

February 2010

Japan-Peru Center for Earthquake Engineering Research and Disaster Mitigation-CISMID  {{zal]
National University of Engineering

A

ISymposium on Non-engineered Houses

C. Zavala
CISMID-FIC-UNI

What is a non engineered building?

» Housing build without standards and
quality control

[symposium on Non-engineered Houses c.
IGRIPS - Tokyo 26th 2010

Zavala
CISMID-FIC-UNI

What is a non engineered building?

* Building that try to imitate conventional
structural system without engineer
assistance

C. Zavala
CISMID-FIC-UNI

[Symposium on Non-engineered Houses
ISRIPS — Tokvo 26ih

What is a non engineered building?

 Building that try to imitate conventional
structural system without engineer
assistance

C. Zavala
CISMID-FIC-UNI

[Symposium on Non-engineered Houses
IGRIPS — Tokvo 26th 0

What is a non engineered building?

* Building without elements of reinforce

C. Zavala
CISMID-FIC-UNI

Houses

o Noren
leRIPS - Tokyo 26th 2010

What is a non engineered building?

» Housing build without previous studies of
soil, materials, disasters hazards

C. Zavala
CISMID-FIC-UNI

Houses

o Noren
IRIPS - Tokyo 26th 2010
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What is a non engineered building?

» Housing build by their or owner or an
empirical technician.

Y -y

[symposium on Non-engineered Houses C. Zavala
ICRIPS — Tokvo 26th CISMID-FIC-UNI

Factors that contribute with
vulnerability

Soil conditions

» Topography

Morphology of roof systems
* Non reinforce elements

» Seismic Zone

» Type of housing

.

[symposium on Non-engineered Houses c.
IGRIPS - Tokyo 26th 2010

Zavala
CISMID-FIC-UNI'

Zone 2 - Highland city (Cuz Zone-1 Jungle city (Lamas)

|Symposium on Non-engineered Houses C. Zavala
ISRIPS — Tokvo 26th CISMID-FIC-UNI

i
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ISOACELERATION FOR 10%

|
‘ _\ EXCEDENCY IN 50 YEARS
| = 1 (Alva y Castillo, 1993)
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Coastal City
Lima

- Capital city of the country .

- Location: Western coast over F = le gt S
the Pacific Ocean |

- Population: 8°219,000 Inhab.

- Size: 2,800 sq meter.

- Growth rate in last five years: 1.5% e T ey

- Average income: US$ 500.00 == Lme

- Common types of buildings: » N >
Confined masonry, unconfined masonry I i
walls buildings, concrete resistant R |
frames.
ium on N

leRIPS - Tokyo 2611 201

Houses C. Zavala
CISMID-FIC-UNI

Lima Microzonification and Soil types

v

Source: CISMID-UNI APESEG Project
ium on N i Houses C. Zavala

IGRIPS _ Tokvo 26th 2010 CISMID-FIC-UNI
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Expected Intensities in Lima

Fig. 1
TERSIDADES
slsMCas

symposium on NBHGSinER Houses
lRIBS - Tokvo 2610 2010

C. Zavala
CISMID-FIC-UNI

o

Surveyed locations

. 1A

[symposium on Non-engineered Houses
IsRIPS - Tokvo 26th 2010

Zavala
CISMID-FIC—UNI'

Basic scheme of Masonry
Construction in Lima

a7

C. Zavala
CISMID-FIC-UNI

[Symposium on Non-engineered Houses

Typical Roof System

C. Zavala

[Symposium on Non-engineered Houses
= 10

CISMID-FIC—UNII

Statistical results from survey
Site condition and location

Site condition

=== =

i cor

(2) Semi Urban
(4) Urban

(1) Flat gentle slope
(2) On step slope
(3) Under slope

C. Zavala

Houses
CISMID-FIC-UNI

o Noren
IRIPS - Tokyo 26th 2010

Statistical results from survey
building function

Building Function Building Function
:
$is
532 0% Sident
£55 2
238']
:

C. Zavala

Houses
CISMID-FIC-UNI

o Noren
IRIPS - Tokyo 26th 2010
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Statistical results from survey
Type of foundation and soil

Type of foundation sub soil
Type of Foundation Sub Soil h
595
Y
525
2 2
S5
3
%05
2 0
1 2 3 4 5
Data sheet number Ty of foundation
(2) Stripe

(4) Stripe and square

[Symposium on Non-engineered Houses C. Zavala
ICRIPS — Tokvo 26th CISMID-FIC-UNI

Statistical results from survey
Wall Information parameters

Wall height to thickness ratio

Height / thickness ratio
Average 17.9

1 2 3 4 s
Data sheet number

Confined wall panel area

Hin

1 5

Confined panel
Average

3
Data sheet number

[Symposium on Non-engineered Houses C. Zavala
= 10 CISMID-FIC-UNI

Statistical results from survey
Wall Information parameters

Brick Material Strength

250

200

ive stroght

S5 150

HY

22 100
50
00

1 2 3 4 5
Data sheet number

Compr

Brick Material strength
Average 17.9 MPa

Average thickness of mortar between bricks
2
T 20
£
Euo
g
E s
o Average thickness mortar
1 2 3 4 5 16 mm.
Data sheet number
Symposium on Non-engineered Houses C. Zavala
ISRIPS — Tokvo 26th CISMID-FIC-UNI

Statistical results from survey
Wall Information parameters

Concrete resistance stress

gl il

1 2 3 4 5
Data sheet number

Concrete strength
Average 14.4 MPa

Total length of wall divided by floor area

050

040
< 030
5020
010
0.00

1

2 3 4 5
Data sheet number

L/A= Length/ Area ¢. 2avala

CISMID-FIC-UNI

[Symposium on Non-engineered Houses
IoRIPS - Tokvo 260 2010

Efforts to improve Non
engineered housing

2001-2003

Construction Technology Development and Promotion
Program by MLIT, IDI, JAPAN in cooperation with
CISMID

Houses

m on N ] =l
|GRIPS - Tokyo 26th 2010 CISMID-FIC-UNI

Final state of house

Houses C. Zavala
CISMID-FIC-UNI

o Noren
leRIPS - Tokyo 26th 2010
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Use of wire mesh for reinforce masonry walls

* Wire mesh
Nails and wire
* Epoxy

* Mortar

* Tools

[symposium on Non-engineered Houses C. Zavala
_ CISMID-FIC-UNI

Procedure for reinforce masonry walls

* Put out the plaster
* Reduce the wall

thickness
[Symposium on Non-engineered Houses C. Zavala
IGRIPS — Tokvo 26th 2010 CISMID-FIC-UNI|

Procedure for reinforce masonry walls

’fﬂ

« Fix the wire mesh (4"x4” with
4 mm.) with nails on both
directions each 50 cm. and
use the cracks for fix the
wire.

[symposium on Non-engineered Houses C. Zavala
ISRIPS — Tokvo 26th CISMID-FIC-UNI

Procedure for reinforce masonry walls

e Put mortar of
cement sand
ratio 1:4

gl

* Final plaster

ISymposium on Non-engineered Houses C. Zavala
IGRIPS = Tokvo 2610 2010 cismiD-Fic-uni|

Efforts to improve Non
engineered housing

2004-2006
Dissemination of Seismic Adobe Houses by JICA, in cooperation with SENCICO
(National Services of Training for the Construction Industry) and CIDAP, Peruvian NGO.

Model house in Cafiete, no damage in 2007 Pisco earthquake

Houses C. Zavala

m on N )
|GRIPS — Tokyo 26th 2010 CISMID-FIC-UNI

Efforts to improve Non
engineered housing

Proposal for reinforce adobe walls on existing housing
_ Eng. Lucia Igarashi — Dr. Carlos Zavala
N Houses

ium on
ISRIPS _ Tokyo 26th 2010

C. Zavala
CISMID-FIC-UNI
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Manual for reinforce adobe
existing walls

C. Zavala
CISMID-FIC-UNI

[symposium on Non-engineered Houses
IsRIES - Tokvo 26th 2010

Dynamic tests through shaking table
1/8 scale at CISMID-UNI Lab

L

NON REINFORCE WOOD+MATS REINFORCE
jSymposium on Non-engineered Houses . Zavala
IGRIPS — Tokvo 26th 2010 CISMID-FIC-UNI|

Construction of the non
reinforce specimen

Finishing model

Mud blocks First layer

C. Zavala
CISMID-FIC-UNI

ymposium on Non-engineered Houses
= 2010

Construction of the reinforce
specimen

Increment of Section

Reinforce

Footing Mats + wood

C. Zavala

CISMID-FIC-UNII

ymposium on Non-engineered Houses
RIPS — Tokvo 26th

Shacking Table Test on 1/8
specimens

NON REINFORCE WOOD+MATS REINFORCE

C. Zavala
CISMID-FIC-UNI

Houses

o Noren
IRIPS - Tokyo 26th 2010

Efforts to improve Non engineered housing

CISMIDIFICIUNI - Laboratorio de Estructuras
Ensayo Ciclico .

[EA——

o
Proposal for reinforce adobe walls on existing

Housing — JICA Project — Professor

C. Zavala
CISMID-FIC-UNI

Houses

Py r—"
IRIPS - Tokyo 26th 2010
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Efforts to improve Non
engineered housing CONCLUSIONS

Refuerzo Horizontl Refuerzo [0

s o g e oo 0 | « Survey methodology was applied on 6
o 1| Sl Seende iobo countries producing interesting data.
mame L | Sl Seomle o " » Diverse documents has been developed
i B A S S S L e for improve the resistance of walls.

» CISMID proposal for masonry walls, and
adobe walls are an alternative for
contribute to have a safer non engineered

house.
ISymposium on Non-engineered Houses | 4 C. Zavala Symposium on Non-engineered Houses . Zavala
(GRIPS — Tokvo 2611 20 : CISMID-FIC UNI IeRIPS = Tokvo 2610 2010 cisMp-FicuN]

Thank you
Sulpaa
Gracias

C. Zavala
CISMID-FIC-UNI

ymposium on Non-engineered Houses
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4.3 Report from Indonesia
Presented by Dyah Kusumastuti, Associate Professor, Institute of technology Bandung (ITB)
NRVIRKZE EBR AT DARRTATA

Data Collection on Introduction
Non-Engineered Construction o Indonesia has high seismic risk
in Indonesia e Past earthquakes show that structural damages due to earthquake

caused many fatalities and economic losses
e 70 percents of buildings in Indonesia are non-engineered structures,

Case Study: Bandung, Indonesia : :: PY i.e. built traditionally with very little or no assistance from engineers,
(Y XK e Most buildings affected by earthquake are non-engineered
[ X structures, including houses and public facilities
Dyah Kusumastuti [ o Occupancy rates for public facilities are high
Krishna S. Pribadi 4 e Experience shows that:
e Good quality of non-engineered structures can survive earthquake
Center for Disaster Mitigation with little or no damage

e Poor quality of non-engineered structures are vulnerable to

Institut Teknologi Bandung earthquakes, and the occupants are susceptible to earthquake

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction n Indonesia 1 Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 2

Seismic Zonation of Indonesia
(based on Seismic Risk Analysis)

o

¥ Bandulng -

KOEFISIEN C, UNTUK BEBERAPA WILAYAH DI INDONESIA
{500-YEAR RETURN PERIOD FOR HARD SOIL)

Lod iy Al
5 Tokyo, 26 February 2010 o Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 4

S .4 Change in building technology
AL pRemr

il
e 1T
Tokyo) 26 February 2010 | ©
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Problems Found on
Non Engineered Structures

e Problems mainly due to minimum reference to codes:
e No/minimal verification of design adequacy

e Structures are built by local masons/workers, using local
materials and traditional construction methods

e Minimum supervisions during construction
e Building permits may be issued without proper inspections
e Typical problems on buildings:

e Improper structural design (structural irregularities,
inadequate, structural elements, heavy masses for roofs or
facades)

e Poor detailing
e Wide variety of quality of materials
e Wide variety of construction methods

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 7

Tokyo, 26 February 2010

Damage on
Non Engineered Structures

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

Improving Performance of
Non-Engineered Structures

e Structures should be built properly according to the building
codes/standards

e Better understanding of earthquake hazard and structural
behavior due to earthquake

e Efforts should be:
e Multidisciplinary aspects
e Involve all parties in building construction
e On national level

e Improvement should consider building functions, occupancy,
and available resources

o Different approach should be used for new buildings and
existing structures

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

Improving Performance of
Non-Engineered Structures

e Possible approach for new buildings:
e Development of system for dissemination of building standards/codes
e Publication of national standard of field manuals and guidelines for proper
design and construction for non-engineered structures
e Installment of system for strict enforcement (regulations) for building construction
e Introducing a common perception of damage level in educating the community
regarding buildings’ safety and earthquake vulnerability
e Development of seismic risk map for Indonesia that considers local soil
characteristics and potential seismic sources
e Development of appropriate building technology using local materials and local
construction techniques
e Possible approach for existing structures:
e Evaluation of existing structural conditions to improve safety against future
earthquake risk.
e Conducting appropriate retrofitting strategy for structures with deficiencies and
poor quality
e Buildings with high occupancy rates such as school buildings should have
higher priority for technical evaluation and possible retrofitting efforts
Tokyo, 26 February 2010

Data Collection on Non-Engineered Construction in Indonesia 11

Research Collaboration of
CDM ITB - GRIPS

o Project:

Data collection on non-engineered construction in developing
countries
e Background:
e Many buildings were damaged due to recent earthquakes in
developing countries
e Damage on buildings caused casualties and economic losses
e Most buildings in developing countries are non engineered
structures
e Majority of damaged buildings are non engineered structures
e Objectives:
e To better understand the current situations and practices of the
non-engineered construction in developing countries
e To develop appropriate technologies and policies to reduce the

vulnerability of non engineered construction against earthquakes

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

12
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Field Survey (January — February 2010)

e Location: Bandung City
e Information on Bandung:
e Capital of West Java Province
e 107° 36" East and 6° 55" South
e Southern Bandung until the line of grade

crossing is relatively flat, while the northern
part is mountainous.

Consisted 30 districts (Kecamatan), and
the population reached 2,390,120 persons
(2008).

Growth rate in the last five years is about
1.73%

Average of local income of population per
year is IDR 26.3 million/USD 2,874 (2008)
Potential hazards are earthquake, flood,
wind/storm, and landslide

Tokyo, 25 February 2010

Data Collection on Non-Engineered Construction in Indonesia

Location of the Surveyed
Construction Sites in Bandung

Tokyo, 25 February 2010

Data Collection on Non-Engineered Construction in Indonesia

Surveyed Construction Sites

>,

rkyo, 26 February 2010

Building Regulations

Indonesia has a national building law (UU No.28/Th.2002)

No building code for non-engineered structures, but the national
government provided some guidelines of earthquake resistant
construction for non-engineered building

Building law is mandatory for whole country, but implemented
through Government Regulations and/or other related laws
including Local Government Regulations.

Not all local governments in Indonesia have local regulation on
building construction.

In Bandung City, building regulation is mandatory by local
authority regulation and each building construction should have
building permit.

However, many building constructions in Bandung City were
found with no building permit.

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

Typical Non Engineered Structures

e Reinforced Concrete with Infill Masonry Walls Building

e Relies on the reinforced concrete columns and beams as the
main load bearing structural elements.

e Masonry infill walls will behave as strutting components when the
lateral loads are applied.

Confined Masonry Building

e Relies on masonry walls as the main load bearing structural
elements.

e Confinement also contributes to maintain the integrity of the wall.

e Confinement can be of various systems, such as practical
columns/beams, and iron wire mesh.

e Most structures in Bandung are confined by reinforced concrete
practical columns/beams.

Unconfined Masonry Building

e Relies on the wall as the only load bearing structural elements.
e No confinement or reinforcement used on this type of building.
e Rarely found in Bandung area.

.

.

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

Survey Findings

The survey was conducted to study the
characteristics of non engineered constructions
in Bandung, and to assess their vulnerability
against earthquake.

The survey sites only consists of a very small
population (7 samples) of non engineered
buildings in Bandung city. Therefore, the results
may not represent the typical conditions of non
engineered buildings in the area.

All buildings surveyed were located at the
flat/gentle slope area.

The construction cost could not be estimated
because it depended on the availability of the
budget.

Most buildings use simple equipments for
construction.

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia
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Survey Findings

Fired brick wall is still the most popular
material for wall construction.

The arrangement of bricks in unconfined
masonry was found to be better than in
confined masonry / reinforced concrete
frame with infill walls

Most buildings use sideways roof structure.
The use of light steel truss for roof structure
is increasing.

Few workers had some knowledge on
determining proper spacing of stirrups at
joint and midspan

* Problems on connections and detailing

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

General Problems

Improper detailings

« Use of plain rebars as longitudinal rebars

« No seismic hook on transverse reinforcements
Improper connections of buildings elements
(orthogonal walls, column and walls, beams and
columns)
Most craftmen do not have formal training on
building constructions and they obtained their skill
from practices/experiences.
Many building owners and craftmen have limited
knowledge on proper construction methods, and
they do not consider earthquake as potential hazard.
Guideline for non engineered structures is not well
disseminated.
Some owners tend to lower the structural quality to
reduce the construction cost due to limited budget,
although craftmen may understand that the practice
is not appropriate.

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

Recommendations

+ Guideline for non engineered
structures should be well disseminated,
and the implementation should be
enforced by regulation, i.e., building
permit.

« Workers should be educated on simple
earthquake resistant constructions to
produce good quality of building.

« Wall reinforcement should be explored
to strengthen wall elements and to
reduce the risk of damage due to
earthquake.

« Considering the increasing use of light
steel trusses, there is a need on
developing specific national codes for
light steel construction.

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

SD Padasukal Il

e Located in Kabupaten
Bandung, West Java, with
moderate seismic risk

e High occupancy during the day
e 400 students
e School time: 7:00 — 17:00

e Building layout
e 2 buildings, 4 rooms each

e Structural system
e Unconfined masonry structures

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

bkl FAU
X ASTANAGEDE
DESH SURANOLYA

CDM ITB - UNCRD Collaboration
on Reducing Vulnerability of
School Children to Earthquake

e School Earthquake Safety Initiative (SESI)
e Background of project:
e School buildings need to perform well under earthquake loads
e Children are more vulnerable during the earthquake
e School buildings may be used for emergency facilities in post-
earthquake recovery efforts, thus need to behave elastically under
earthquake loading
e Obijectives of project:
e Reducing vulnerability of school children to earthquakes
e Reducing number of victims due to earthquakes
e Preparing school communities/elements in facing earthquake disaster
e Participants
e SD Cirateun Kulon Il, Bandung
e SD Padasuka Il, Bandung

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia
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Existing Condition of SD Padasuka Il

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia

Structural Survey

e Similar structural system for both buildings
Unconfined masonry structures
e Inadequate foundation system
o Shallow foundation, no tie beam
e Soil cover and support eroded on some parts
e Inadequate roof system
e Poor connection of roof system and walls
e Poor quality of roof truss members and connections
e Roof was deformed on top chordnan
e Damage on walls with cracks and gaps
e Conclusions:
e Inadequate structural system to support lateral loads
e Poor quality of materials and detailing

e Need of finishing/cosmetic repair and improvement on sanitation
facility

L]

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 2

Retrofitting Strategy of
SD Padasuka

e Retrofitting strategy
e Install columns with footings on corners
e Install wire mesh for strengthening wall elements
e Add double tie beams for better foundation system
e |mprovement for structures:

e Replacement of roof truss members and installing proper
detailing of roof truss systems

e Repair of nonstructural elements, e.g. doors, windows, and
ceilings

e Repair of sanitary facilities

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 27

Design of Retrofitting of SD Padasuka Il

[ERE==
Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 28

Tokyo, 26 February 2010 flahﬂnnsmnunﬂnuﬁ@nwad_mmwm? in Indonesia 29

Design of Retrofitting of SD Padasuka Il

U Al | i
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Tokyo, 26 February 2010 Data Collection on Non-Enginesred Construction n Indonesia 3
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Implementation of Retrofitting of SD Padasuka Il

Building Performance during
West Java Earthquake

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 31 Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 32
L3 - .
e Performance of School Building
(]

Performance of SD Padasuka Il : in Soreang

/
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Tokyo, 26 February 2010 Data Colletion on Non-Engineered Constnuction in indonesia

Data Collection on Non-Engineered Construction in Indonesia

Building Performance during
West Java Earthquake

e Damage were non structural and required finishing/cosmetic
repair

e Minor cracks were found near openings and connections to
plafond

e Damage on the buildings were less severe compared to other
buildings in the area with similar existing conditions

e Considering the condition prior to retrofitting projects, the
structural repair was successful in improving structural
performance against earthquake loads

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia 35

THANK YOU

Tokyo, 26 February 2010 Data Collection on Non-Engineered Construction in Indonesia
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4.4 Report from India

Presented by Nitin Verma, Senior Programme Officer, SEEDS
V=X VZFTAYSLA T4 — 2T TT7ILT

“Vulnerability of
Non-Engineered Buildings and
Efforts to Make them Safer in

India”

Presentation By:
SEEDS Technical Services, India

SEEDS INDIA

et

“Vulnerability of
Non-Engineered Buildings and Efforts
to Make them Safer in India”

General Conditions of Buildings in
India
Findings from the Field Survey

Efforts to tackle these Non-Engineered
houses for structural improvement
Based on the Outcome of the Survey It
would be necessary to ....

General Conditions of Buildings in
India

T ]
In India an ove," helming majority of
Non-Engjneer 2d.

In India an overwhelming majority of buildings
are Non-Engineered.

Baring exceptions a majority of these structures
have no engineering input and the people who
build them have no formal technical knowledge
of construction.

For various reasons most of these buildings have
not been built to withstand the forces of an
earthquake.

On the contrary In Ind

&
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Findings from the Field Survey

Findings from the survey...

Selection of 5 sites for sample survey included selection on basis of
practices and varied construction technologies

Sample Sites
2. 3. 4. 5.
Balasore |Dehradun |Barmer | Portblair |Shimla
Category Traditional |Contempor |Traditionall | Contempor | Traditional
ary y adapted |ary
Construction |August 1995 Jan-July |complete |1990
Period 2008 to 2007 d Jan 2008
Dec 2008
Project Owner Public Communit | Trust Private
Delivery appointed |departme |y Driven owned
Method nt (Govt.) |constructi
on

Shimla

“Dehradun

Barmer

Ararganns -
Mumbai e
"

Hyderabad ANDHRA PRADESH
»

i vangon

i s 3 wierss a0 Il rortBlair

Findings from the Survey......Building Codes

In India there is big gap between knowledge

and practice.

Building Codes (NBC) and Regulations

(BIS)exist but are not enforced.

* Barring few local bodies in urban areas no
agency is responsible for its enforcement
especially in rural parts

* Now Guidelines have been issued for

construction of Non-engineered buildings by
NDMA.

Dehradun School Building

Findings from the Survey......Building facts

* In traditional construction (and traditionally
adaptive buildings) the storey height is
controlled by limiting walls height to thickness
ratio.

 All the buildings surveyed had small opening
against high wall area to display the fact that
care has been taken in design of structures for
seismic resistance.
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Balasore Residence

Findings from the Survey

Connections; tho&h not
bers were located

Dehradun School Building

the sloping roofs needs
bracing and proper connectivity.

Findings from the Survey......\Work Force

* All mason teams who have worked on these
projects have learnt these skills traditionally
and were not exposed to any formal training
or certification programme.

* The fact is that communities depend on these
masons for technical advices and decides
against calling an engineer or an architect.

Efforts to tackle these Non-Engineered
houses for structural improvement

Efforts to tackle these Non-Engineered
Buildings for Structural Improvement

e Structural Retrofitting

« Strict Adherence to building codes in all future
constructions

* Mason Certification programme

Based on the Outcome of the Survey It
would be necessary to ....
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Based on the Outcome of the survey

It would be necessary to.......

. Noted the major deficiencies indicating non-
compliance with Codal provisions.

. The house owner may need to be sensitized with
the kind of damage to which his building may be
subjected.

. Those deficiencies will need to be considered for

upgrading the seismic safety by retrofitting the
building suitably to prevent total or partial
collapse of in future.
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4.5 Report from Nepal
Hima Shrestha, Senior Structural Engineer, National Society for Earthquake Technology (NSET)
FN—ILHETZHR (NSET) BEEMR £v-2al R4

Study of Non-Engineered
Buildings in Nepal

International Symposium on”
More Resilient Non-engineered
Houses for Earthquake Disaster
Reduction

Hima Shrestha

National Society for Earthquake
Technology-Nepal(NSET)

26t Feb 2010, Tokyo, Japan

Non-Engineered Building Types in Nepal _5rd

« Prevalent Building Types in Nepal
-Unreinforced masonry buildings mostly in
semi urban and rural areas

-Brick in cement in hilly and plain region and
Stone in cement/mud in mountainous region

-More than 60% of the buildings are of these
types (NSET,JICA 2001, Study on
Earthquake Disaster Mitigation in
Kathmandu Valley)

-RC buildings with brick masonry infill in urban
and semi urban areas

-Non-engineered / Owner built
-Haphazard construction
-Urbanization and hike in land price
-Rise in building height

7 7
Sources of Earthquake Risk in Kathmandu (source: k) Outcomes on Study of Non-Engineered k)
GESI) GRIPS Brick Masonry Buildings in Nepal GRIPS

Location of survey area
» Three districts of Kathmandu

Primary Hazard Building Collapse Valley
Secondary Landskides -Kathmandu
Hazards Fires -Lalitpur
Lack of Il Medical Care Problems -Bhaktapur
Preparednesy / Emergency Response 2 types of brick masonry
Capabilities Prablems buildings prevails in Nepal
-Brick in cement masonry
-RC frame with brick infill ,:,:
' 7
Characteristics of Selected Brick Masonry k Characteristics of RC Buildings with brick k
Construction L ORIPS

« Unreinforced Masonry

* Mostly built by local masons and
craftsmen I
« With no consideration for earthquake §
Typical structural details of selected |
buildings
-230mm wall thick
-cement mortar
-Thickness of mortar layer-19mm

-Compressive strength of local bricks=6-10
MPa

-RC slab of 100mm thick

-Brick on edge over door/window

-No bands, vertical reinforcement and
corner stitches

masonry infill GRIPS

« Rapidly growing in Urban and Semi Urban
region, Informal Construction

< Light frame irrespective to height

« Poor ductile detailing

« High seismic vulnerability/Experience from
recent earthquakes

Typical structural details of selected buildings
-Column size 230 X 230 mm with 6 nos of

vertical bar and 8 mm dia stirrup @ 150-
200 mm spacing

-Beam size 230 X 325 mm

-Slab thickness = 100mm

-Grade of steel = 415 tor or 500, 550 TMT

-Concerte mix =1:2:4, Water poured from
pipe

Thicl f hrick infill 220mm

-
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. U g . o .
Laboratory Experimental Test GRInS ‘\W Typical Deficiencies (Masonry Buildings) GRInS

SN.| Description | Compressive Remarks
Strength
QP2

1 Concrete (1.2.4) 94 Corrected te 28 day strength;

TWater poured from pipe as per site
2| Concrete (1.153) 25 Corrected to 28 day strength,

Water poured frem pipe as per site
3 | Brick (LTP) 936 Balkot, Hattiban, Imadole Site (Dry Test) | -
4 Brick (LYP) 8.03 Balkot, Hattiban, Imadele Site (Wet Test)
3 Brick (BBT) 6.5 Nankkhel Site (Dry Test)
6 Brick (BBT) 3.91 Nankhel Site (Wet Test)
7 Brick (3) 1369 Kirtipur Site (Dry Test)
8 Brick (3) 1023 Kirtipur Site (Wet Test)

NSET

¢ Lack of integrity between walls

« Lack of roof anchorage to wall

¢ Lack of strength/Lack of ductility
« Long unsupported walls

junction

* Door/Window opening attached to wall

;",gs;‘ o
"1 Probable Damage to Masonry buildings

NSET

O

GRIPS

National Building Code Requirement

Y

GRIPS

Typical Deficiencies (RC Buildings with

masonry infill)

« Insufficient size of structural elements

« Lack of ductility/Improper detailing of steel

bars
+ Weak columns and strong beams
+ Open ground floor

« Lack of connectivity between frame and
brick infill

Large Window openings

O

GRIPS

: 7
'+ Probable Damage to RC buildings with brick U
-4 infill

£y

NSE
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Focus on Proper

Configuration and Detailing

W'

NSET

C
/ Why Vulnerable Buildings??? G R%

Out of 75 districts Building Code is Mandatory only in 6
districts

Building Code prevails but not practically implemented
Lack of Awareness in community

Lack of Ignorance because the last big earthquake
was 76 years back

Lack of monitoring from Government Agencies/Lack of
resources

Lack of capacity of Technicians/Engineers

Knowledge gap between academic researchers and
end users

-
NSET Activities on Earthquake Risk k)

2 o
S8 P\ : :
e o Wy Intervention Options
NSET Management <
Suitable strengthening R;Iasctms i out of
i 1 H : measures for non- - IMlost economic out Ot
* Earthquake orientation  to  community/various engineered buildings in  various available
organizations for awareness raising [;lelpatl 4 Band methods
. i ° Splintand Bandage - Practically feasible
Earthquake Safety day celebration - Reinforced Concrete Wall | ool matyerials o
* Mason Training . lgfl\(ﬁ,t'ngM h Wall manpower can be used
» Engineer /Overseer Training jackeltl;ﬁg esh Wa - Most widely used as
iabl thod:
« School Earthquake Safety Programme viable methods
» Construction of earthquake resistant Ll

buildings/Retrofitting of buildings
» Free consultation every Friday for the general public
« Earthquake mobile clinic

‘,-
&
N

Conclusions

NSET

» Highly vulnerable building stock to impending
earthquake

» New constructions at least should meet the building

standard

Strengthening of existing structures necessary to reduce

the existing high vulnerability

Challenge for the government, NGO’s and INGO’s and

other stakeholders working for earthquake risk reduction

Strategic approach has to be taken to make it practically

feasible in developing countries like Nepal.

O

GRIPS

a-

SEOpT DR T Gt
Shake Tatile Gemorsiration
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4.6 Report from Pakistan
Presented by Najib Ahmad, Project Manager, Preston University
TLRNVRZE TADI ORI RO Yy— FOT-7—AR

INTERNATIONAL SYMPOSIUM ON “MORE
RESILIENT NON-ENGINEERED HOUSES FOR
EARTHQUAKE DISASTER REDUCTION”

~— 1
2

GRIPS

February 26, 2010

National Graduate Institute for Policy
Studies, (GRIPS) Tokyo

“VULNERABILITY OF NON-ENGINEERED
HOUSES AND EFFORTS TO MAKE THEM
SAFER IN PAKISTAN”

|| DR. KENJI Okazaki — GRIPS, Japan

Engr. Najib AHMAD - DRI - Preston University,

Field Help by
MR. GHULAM ABBAS, ETSSR Centre, Pakistan.

Engineering Staff - DESIGNMEN
Engr. Akash Shahzad Khan
Engr. Asjid Ali
Engr. Shahid Amin
Engr. Muhammad Khurshid

1.0 Introduction

> In most deaths caused by
earthquake, people are
killed by their own houses.

> Majority of the world
population in developing
countries lives in their non-
engineered abode, which

are vulnerable to

earthquake, and other

disasters.

> Typical ~ non-engineered — —

multi-storey structures in
burnt clay brick houses in
Yemen (see photograph).

Typical buildings and multi-
storey structures in burnt

clay bricks

> The non-engineered houses in seismic zones are
responsible for deaths upto (85%) of total casualties
in an earthquake.

> This latest research, which has been initiated jointly
by National Graduate Institute for Policy Studies
(éRIPS) and Building Research Institute (BRI) on
non-engineered buildings, which is initiated in six
selected developing countries i.e. Peru, Indonesia,
India, Nepal, Pakistan and Turkey.

> We are here to share the results of the survey to
improve the safety of the non-engineered buildings.

2.0 Location and Features of Study Areas

> A study of typical non-engineered house
construction in Pakistan in two areas.

» The research survey was conducted in central
part of Pakistan where more than 60% of the
total population resides.

> This Central part can be divided
topographically into two regions i.e. Potohar
Plateau and Plains of Punjab.

> To clearly appreciate and see, if different types of
materials are being used in different areas.

> Both areas are 100 — 150 KM apart and have
different types of soil conditions.

> One area is in North (near Islamabad) has an
altitude of 1500 — 1800 feet (500 — 600 m.) from sea
level, and seismically is in higher zone.

» Topographically it is a plateau and has stones, clay-
gtone and gravely surface with ground water quite
eep.

> The second area is in plains of Punjab, where
generally the level is around 300 feet (100 m.) from
rr|1ean sea level. The soil is mostly sand, silt and
clay.
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Pakistan Comes First

LEGENDS

o ISOHYETS IN WM.

N~ INTERNATIONAL BOUNDARY
. on

TAJIKISTAN

altar

BALAKOT *RAWALAKOT
MANSERAg * MUZAFARABAD,

P KASHMIR
PESHAWAR ABBOTABAD

CISLAMABAD BAcH
RAWALPINDI®

GUJRANWALA
ARGODHA *
LAHOR

DLKHAN
&

Group-1

JHANG®  ocaRR S
MUZAFAR GARH

MULTAN
RAAN PR G S
BAHAWAL PUR

QUETTA
.

Group-2

KALAT
.

NOKKUNDI
JACOBABAD
KHyzoAR ¢

PUNJGUR

«__5ites surveyed in
e these cities

R
ey

Pakistan

The location of 6 sites (GRIPS 1 TO GRIPS-6) within
the two areas are grouped as described below:

GROUP-1
i. Grips 1,5&6 - Potohar Plateau
GROUP-2
ii. Grips 2,3 &4 - Plains of Punjab (Hafizabad)

The soil types and available sands used in mortar
are:

1. Potohar Plateau - Lawrancepur Sand
2. Plains of Punjab - Chenab Sand/Ravi Sand

> The materials for manufacture of burnt bricks are
different in both areas, similarly the sand being
used in mortar/plaster both areas are from quite
different source and constituents.
> The sand in north is mostly clear, particle size is
larger, with smaller amount of clayey silt. The
aggregate is also different, resulting in different
strengths of concrete, with same volumetric
ratios.
> Three typical houses were taken in each area,
with a view to have a better understanding of
construction being done in Pakistan.
Table of Duties
Deseription o Sie Responsibiy
. s | stesane ,
s froject St Conducted By Engr. Asjad Ali Engr. Shahid Engr. Akash Engr.
i Khan | Shahsad K | Knarecd
T [ommsseor |2 2 09| v Ad b | s Do Colltion 0y
i Prepuaion and B —
ot Abash | Phoosanhy
PSS |30 1 B |G ased | Sk Sokionand | Do Collton A A
o | o nd Phtogaphy
S [Grssen |51 50 |t et | Duscolin | NA Some Somre
Ener Aih | and Potogaphy Pepoon | Prepton
Fngr Khirheed
© [ ompsseor [0 o0 [Ewmawd | Na Dt Collction A Somre
e Ao Photogapny Papartion
Engr Khursheed
S [rrssieos |5 o 10 |t awd | Ducoman | VA S Samle
o Ah | Photosanhy Pepuonand | Pepaaion
Engr. Khursheed Photography
o [rssieos | 101 10| tnar Kustesd | NA po— o
Engr. Shahid Preparation and. and Sample
ooy Frepuaion

3.0 General Condition of Non-engineered
Houses in Pakistan

» Non-engineered houses, are vulnerable to any
natural phenomenon like floods, tsunami, fire,
mud slides etc., which can lead to a disaster, but
earthquake are most important, as they are
responsible for loss of lives in much greater
number in a disaster.

The vulnerability of these non-engineered house
structures in Pakistan can be due to many
reasons, the important ones are listed below; for
the typical (most common) non-engineered house
structure, which is made of burnt clay bricks;
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(Some Photographs of Non-engineered structures)

> Low quality of bricks.

> Bricks not layed in proper
systematic manner. When
bricks are laid in mortar in a
proper systematic manner,
they form a homogenous mass,
which can withstand lateral
and vertical forces without
disintegration.

Use of low cement-sand

mortar ratio or use of mud

mortar. |
Large sizes of rooms, where
the structure doesn’t
behhave/a\ctd as ha ‘bori(” orb in
other words the “shoe box

effect” is lost due to abnormal | 2- Unsafe
sizes and unsysmetric
geometry (See Fig .)

1. Box Structure

v

v

Similarly, other factors in structural elements like
overhangs, small dia “verandah” columns made
up of pipes which are vulnerable and can cause
damage in an earthquake.

Abnormal height of rooms should be avoided.

Though RCC slab helps in certain level of
stability, but it was seen that it caused much
more damage, was responsible for deaths of
children in schools (8" October, 2005
earthquake).

Therefore, lighter wooden/steel roof should be
used.

I Samples under preparation of project site. ‘I || Non-engineered house with columns in Verandah ‘I

4.0 Current Situation “Field Survey Result”

> As indicated above 6 projects were under taken
within the parameter of survey developed by the
Center for Disaster Mitigation-Institute
Technology Bandung, Indonesia, in
collaboration with GRIPS, Tokyo, Japan.

> The Data sheets, are used to collect and record
the basic data on the non-engineered buildings,
which includes the structural safety, construction
work, quality of construction materials, current
(technical) requirements pertinent to non-
engineered  structures, etc. consisting of
quantitative as well as qualitative data.

» The data on typical mortar being used for brick
laying and plaster was collected and mortar cubes
were got tested from standard laboratory of a
Engineering University near Islamabad. Similarly,
the concrete samples for quality of concrete being
used in roof slabs was also collected and samples
got tested.

» Slump tests were made for each site, for fresh
concrete when concrete slabs were poured. The
results of slumps were recorded and noted (see
Table 1.2).
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> Similarly, relevant features of each project site
was recorded for location of the house (site
condition), Characteristics and types of hazards,
soil type and condition, design intervention etc.

> A summary of the test results on different
construction materials obtained, is presented
below (See Table 1.3).

Table 1.2

Sr. No. Project Site Slump (mm)
1. GRIPS Site 01 |  —-——m
2. GRIPS Site 02 150
3. GRIPS Site 03 Collapse
4. GRIPS Site 04 102
5. GRIPS Site 05 205
6. GRIPS Site 06 101

Summary of Test Results for Data Sheets

Basic Data on Non — Engineered Buildings
Conducted & Prepared By :

DESIGNMEN Consulting Engineers (Pvt) Ltd.
ETSSR CENTRE.

Tests Conducted at:

University of Engineering & Technology, Taxila,
Pakistan.

Mix Ratio Mix Ratio Mix Ratio
Sr. No. Project Site
of Concrete of Mortar of Plaster
1 Grips Site - 01 1:2:4 1:6 1:4
5] Grips Site - 05 1:2:4 {ES] 1:3
6 Grips Site - 06 1:2:4 1:5 1:4
2 Grips Site - 02 1:2:4 1:6 1:4
3 Grips Site - 03 1:2:4 1:4 1:4
4 Grips Site - 04 1:2:4 1:4 1:4
Cast Date Difference
Sr. No. Project Site Test Date
of Test Samples (Days)"

1 Grips Site - 01

24-12-09 16-01-10 21

Sr. | ProjectSite | Compressive Compressive Crushing Tensile
No. Strength of Strength of Mortar | Strength of | Strength of
Concrete (Mpa)* (Mpa)a Bricks | Reinforcemen
(Mpa)* | t(Mpa)*(Bar
No.)
14 28 | 14DAYS | 28
DAYS | DAYS DAYS
GROUP-1
1. | Gripssite- - — 4 445 9 562(42),
o1 570(#3)
5 | GripsSite- 14 175 10 125 9 462(4)
05
6 | GripsSite- 20 25 1 1375 10 460(1#4)
06
GROUP - 2
2 | Grips Site- 1s 18.75 7 875 9 347(#3),
02 390(#6)
3 | Gripssite- 1 1375 2 4 4 318(#2),
03 401(#4)
4 | GripssSite- 9 11.25 2 4 10 318(#2),
04 401(#4)
“Rounded up to the next whole number.
# Compressive strength of mortar cube tested at 7 days.
5 Grips Site - 05 13-01-10 01-02-10 14
6 Grips Site - 06 14-01-10 01-02-10 14
2 Grips Site - 02 30-12-09 16-01-10 14
3 Grips Site - 03" 31-12-09 16-01-10 14
4 Grips Site - 04" 01-01-10 16-01-10 14

“Reported to the nearest number of
days as specified by codes.

“ Compressive Strength of mortar
cubes measured at 7 days.
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Mix — Ratios

> The mix ratio of concrete by volume at all sites
was reported to be 1:2:4, ie,;

> 1 part of cement.
» 2 parts of fine aggregates.
> 4 parts of coarse aggregates.

> Similarly for mortar and plaster the ratio ranges
from 1:4 to 1:6, i.e.,

» 1 part of cement.
> 4/6 parts of sand.

> Where the above quantities are measured by
volume

5.0 Comparison of Data

> The strength of mortar/plaster and concrete in the
samples from Group-1 is better than that of Group-2
because of the possible variation of aggregates used
as the aggregates found in the Potohar area are
stronger than the river aggregate being used in plains.|
They have also better shape factor like less flaky etc.

> The quality of both the sands is different that is
probably another reason for better strength obtained
in GROUP-1, sample tests as compared to Group-2
result of mortar and concrete.

» The low strength of mortar used at site 1 is quite low
even when taken at 28 — days possibly due to the
reason that the mix ratio reported by the contractor
was incorrect.

» The steel reinforcement being used in the plain
areas of Group-2 are of much lower strength due
to the fact that the bars are not being rolled
according to the standard specifications. Most of
the bars tested were under weight (Figure).

> The percentage elongation of the steel samples in
the Group — 2 showed a higher value than that of
Group — 1 probably due to the same reason
described above.

> Bricks of the both area are of almost the same
strength although the quality and strength is much
lower as compared to the bricks being used in the
houses where proper engineering design in
involved.

> Another factor, which is not taken but people
should be made aware of is curing. Even with low
cement-sand ratio, better results are expected due
to curing, and therefore, this should be
emphasized. Water cement ratio may have also
played some part in strength variation.

> No particular quality control system was found on
the construction sites.

6.0 Efforts To Make Them Safer

> Efforts are afoot, after the great Northern Pakistan
earthquake of 8th October, 2005 for improvement in
construction of safer houses.

> The improvement in “risk perception” in general of
the people and the resulting desire to have safer
houses is leading people to ask question, about
safety of their houses and buildings.

> Training to masons & contractors by UNDP, JICA,
BRI etc. have contributed towards efforts to
improve construction in earthquake prone areas.

— 206 —




> Efforts made to improve the minimum design

standards which are applied without general
intervention of the engineers (by different
development authorities in some cities).

v

Awareness to improve construction techniques of
bricks to have proper bonds to ensure the greatest
possible interlocking for longitudinal and lateral
strength of structure.

v

Awareness to Introduce confined masonry concept
with columns and plinth beams, seismic based etc.
this is the most simple and direct technique, which is
gaining some respect. Some literature in this respect
has been prepared by ERRA & UN HABITATE.

7.0 Necessary Steps for Improvement/ Retrofitting
these buildings in Pakistan.

> As anticipated and is quite obvious house
structures vulnerable to earthquake require to be
designed properly or in case of non-engineered
construction, some minimum parameters to be
taught to the master masons, which can reduce
the vulnerability of these houses.

> The minimum parameters should be such that
they can be followed easily, without engineering
intervention and provide resistance for a certain
level of earthquake.

» For the existing structures, vulnerability reduction
can be achieved by using some “minimum amount
of Retrofitting, like strengthening of corners or
strengthening of “verandah etc”., where support is
being provided through very vulnerable columns.

> Another way can be by use of Light Weight roof,
instead of heavy RCC slabs, which can cause
much damage. This is being some what followed
now in public buildings (engineered) but still the
Iocl‘,al house construction requires some minimum
rules.

» Still much has to be done and awareness
inculcated in the people for improvement in
construction of non-engineered houses.

8. Photographs of the Typical Non-
Engineered Building Sites

THANK YOU
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4.7 Report from Turkey
Presented by Alper lIki, Associate Professor, Vice Head of Department of Civil Engineering, Istanbul
Technical University /f A2 T —)LTRKZE T RIZREIR £HBIR 7L/ —1)LF

Introduction

Istanbul is the heart of Turkey

Population: 13 000 000 (Turkey ~ 70 000 000)
Probability of M>7 EQ in few decades is over 50%
Foreseen death toll is around 75 000

Heavily injured around 120 000
Mustafa Comert
Alper Ilki

Photo:Ara Giler

Introduction Seismic risk map of Turkey
Poor construction (existing buildings); RC, Masonry

All > NONENGINEERED (PARTIALLY-ENGINEERED?)

New buildings; RC, much better quality after 1999 Eqs

No new masonry buildings

76% of existing buildings RC + so-called RC

22% of existing buildings unreinforced masonry

. . . Wide openings

LOCBtIOI’IS Of the bUIldlngS Buildin s Verticalpdiscogntinuities
g 2,15 and 35 in Yenikapi Existing damages

Wall removals

Story addition

Non-orthogonal

6-1 and 13 in Uskudar

All 8 buildings are in the first level EQ zone
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Structural materlals

Structuralload | Non-bearing | Roof structure
Foundations
bearings partitions materials
Reinforced S stone
Building 15| Fired Brick Walls | Fired Brick Walls | concrete slab and "
masonry
wooden truss
Fired brick and
Yenikapi Hollow brick walls Reinforced Strip stone
Building3s | " < Fired Brick Walls | concrete slab and P stone
and reinforced masonry
wooden truss
conerete columns
Reinforce trip stone
Building2 | Fired Brick Walls | Fired Brick Walls einforeed Strip stone
concrete slab masonry
Reinforced
Fired brick and Strip stone
Building 61 Wooden concrete slab and P stone
hollow brick walls masonry
wooden truss
Sirkeei S
Strip st
Building 69 | Fired Brick Walls | Fired Brick Walls | Steel truss TP stone
masonry
trip stone
Building 97 | Fired Brick Walls | Fired Brick Walls | Brick vault Strip stone
masonry
Reinforced .
Building Fired Brick Walls | Fired Brick Walls | concrete slaband | SUP S°1°
61 masonry
wooden truss
Uskudar
Reinforced
Fired brick and Strip stone
Building 13 Fired Brick Walls | concrete slab and P
hollow brick walls masonry

wooden truss

Brick vaults supported by one-way steel
members, 1140 or [160.

Structural materials

Mechanlcal characteristics of walls

Both mortar and bricks are poor
Average compressive
strength of brick-

S mortar prisms (MPa)
Building 15 1.10
Yenikapi Building 35 4.10
Building 2 1.20
Regional average 2.13
Building 61 1.70
Sirkeci Building 69 420
Building 97 2.50
Regional average 242
Uskudar \Buﬁldfng 6-1 420
|Building 13 1.70
Regional average 2.53
City average 2.59
City standard deviation 1.37

Comparison of several characteristics with code
requirements

£ e
!ﬂ.l.i
E“
1“.'5
i
i a

Ratio of minimum wall lengths to floor area in comparison with code limits

Comparison of several characteristics with code

requirements

g

Maximum wall opening ratios in comparison with code limits

Lodsem
el

/

1

Dominant quantitative problems

* i) generally the heights of the buildings are
remarkably higher than permitted,

* ii) the irregularity of the structural system;
generally strong in one direction and weak in
the other,

« iii) insufficient wall lengths, less than 20% of
the floor area,

* iv) large openings of certain walls reaching up
to approximately 80% for some buildings.
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Seismic risk map of regions

Denizli Typical house type

Wooden horizantal
ring beams

Typical floor plans

Entrance 1st Storey

Buildings are generally two stories

Typical wall details

Negative factors of this regions buildings

 Irregularity on vertical arrangements of windows

* Windows and doors are too close to corner of walls

¢ Irregular wall bonding (continuity of vertical mortar
layer)

* Mud mortar (less adhesive effect)

¢ Thin or unsupported walls

¢ Less shear effects in one direction (Because of one
way wooden slab beams)

Weak connections at the corners

Irregularity of structural load bearing system in plan

Tokat-Typical house type
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Timber structures

*Wooden frame is main load
bearing system
*Adobe is used as infill materials

1st Storey E

Entrance

Buildings are generally two
stories

1st Storey

Negative factors of this regions buildings

*Generally 1st storey load bearing walls has 40
cm — 70 cm offset in two side of buildings

* Plan
problem

irregularity is the most encountered

*One side of the buildings are attached to one
side of the next building

*Most of this regional buildings were constructed
as attached to next building

Typical floor plans

Buildings are generally two stories

Negative factors of this regions buildings

* Generally 1st storey load bearing walls has 50 cm — 150
cm offset in two side of buildings

* Plan irregularity
+Soil roof (high weight contrubition during seismic event)
*Big openings because of windows of doors

eIrregular shear strength and out-of-plane stability of walls
because of one way wooden slab beams
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Bitlis-Typical house type

Li

Typical floor plans e =

Gl g sy | ‘

B ERT

Entrance

- W

|
|
| |
I:

'3:=__;.=r e A

[t
"""""11 st

Storey

1st Storey 3 =

Buildings are generally two stories

Negative factors of this regions buildings

*The region is on the high slope

*Soil roof (High weight contrubiton
during seismic events)

*Generally, high ratio of wall openings
are encountered at living room walls

Comparison of the regional materials

: Window:
Structural load| - Non-bearing |Roof structure| ) i | oyndations | and | Staircases
bearings partitions materials
doors
Stone walls and
y " Wooden .
Bitlis Uniform ashler|  half 1|mb§r beams + soil Thatched | Strip stone Wooden | Wooden
stone walls | frames with mud masonry
e roofs
adobe infills
Corners and
some parts of
el wouen ||
Erzurum Adobe walls | beams + soil ) Wooden | Wooden
stone walls lime masonry
roofs
and the others: mortar
are random
rubble walls
e
frames with Thatched | Strip stone
Tokat adobe infill Adobe walls beams + mud masonry Wooden | Wooden
traditional tile
walls
roofs
Wooden and
Denizli Variable size Stone and wooden‘ Mud Strip stone Wooden | Wooden
stone Walls | wooden walls | beams + tile masonry
roofs

Typical problems and strengthening concepts

* Wrong type of bricks, wrong
coursing, removal of walls

Typical problems and strengthening concepts

* Heavy roofs and one way structural
system of roofs/floors
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Typical problems and strengthening concepts

* Too many and too wide openings

Typical problems and strengthening concepts

* Insufficient diaphragm action

Wooden grids

Typical problems and strengthening concepts

* Weak corner connections

Conclusions

* This survey study revealed that all examined buildings have
inconsistencies with the relevant regulations at different
levels in terms of configuration of structural system and
material quality.

* Further studies towards increasing the number of examined
buildings may create a chance of identifying the typologies of
existing masonry buildings more realistically, and this can
bring forward some efficient and feasible retrofitting
techniques
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Thanks & Questions
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5. Session 2
“Japanese efforts for safer non-engineered

houses”






5.1 Special report “Damages of Haiti Earthquake Disaster” / IR &/ \ A FHEDHEIZDULVT]
Presented by Hidetomi Oi, Adviser, Global Environment Department, Japan International
Cooperation Agency (JICA) / Elf&17 1 #iE MEKIRFEE 7R\ — XKHEE

WEDHE

NFESERXE

N i BEE 217,366 A
- Towards a Resilient Haiti - BEBEE 12075 A
RE 285,677
(£1£97,294, #1£188,383)
HEMNSHA~NDER 505 A

2010%2A26H
AHAHERE

Haiti Earthquake - Fault inos. Tectonic Plates and Previous Epicantres
18 Patmay 3010

D wemerd of people 1 noE e ted Ll arsan
Total: 511,405

Haiti Earthquake - Papulabon Mevaments et of Port u.Prince - 17 Febrery 2010

[cuna

511,405 ZF v amm

g

Prolaction Agency.

— 217 —



HAIT! - Priofitded ses fof decongestion (as of 16 February 2010)
18 Felruary 2518

| Haiti IDP camps: Flood and Landslide Risk & JRC
| 19 February 20160 | whmtrun et
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B 5 1A 1 YEROEANLGEZAS

B National Disaster Risk Management Systems (NDRMS) 2001 . E,H;El . EF 'ﬁj E@Ei#ﬁl—x‘l:ﬂﬂ LT:S'ZE

m National Disaster Risk Management Plan (NDRMP) 5 o
W National Risk and Disaster Management Committee (CNGRD) BA D 71 D fkE
BARDM A, )/ —ADER

W Directorate of Civil Protection (DPC) 1997

B Permanent Secretariat of Risk and Disaster Management (SPGRD) . 1’@.I~d’-&0)§]ﬁ¥

W Department DRM Committee at all 10 departments M %ﬁﬁﬁfﬁﬂi (X#_-L\\ ;é’jﬁpkﬁ“%)
W Municipal DRM Committee at 110 municipalities out of 165
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5.2 Summary of International joint research project on comprehensive strategies for earthquake
disaster mitigation / 2 &G EHREFER A RKICOVTOEBEXRAEOHME

Presented by Tatsuo Narafu, Information Center for Building Administration (ICBA) /
BETRERt 4 —BETHHARMAR S REATRER

Summary of
Inte’rna’fional Joint Research Pr ect on

P Comprehenswe Strategles o -
o) fﬁr 'Earthquakﬁ Disaster Mihgatlim‘

H\\H -

\\ o
\ 4N 4 \Internatlonal Symposium on \
\,,More resﬂlent no&\ eng{heered houses for earthquake disaster reduction”
at Sokalra Hall Natmnal\Gl'aduate Institute for Policy Studies (GRIPS),
) To](’yo, Japan 3 y
\ { \  February 26 2010 4
"
L i - , 4

Dr. Tatsuo Narafu )
Director, Research Department-1, Building Administration Research Institute,
Information Center for Building Administration (ICBA)

" T

Background of Joint Research Project
m Earthquakes cause serious damages to human societies

m Non-engineered houses are the main cause of human
casualties

= Comprehensive approach is |
necessary for disaster
mitigation including
appropriate technologies,
dissemination of technologies
and risk management
system/approach

Approach of the Joint Research Project
m R&D focuses on realization of mitigation of disasters

m To concentrate on conventional houses which is the main
cause of human losses e

m To prepare complete
proposal of strategies
based on comprehensive
approach

) &
= Outline of the research project

_Mlugnh:n of Disasters
on their own initiative

[Enhancement of R&D capacity
Of each member count:

« Term of R&D
three years
(2006-2008)

« Target structures
Non-engineered
constructions in
developing countries,

Total coordination: BRI 1| Fachitating inatuts

also applicable to ammlnu Research Bandung Institute of
developed countries | L mettute Japan (BRI | - Colaborative £

like Japanese e
conventional houses Sharw otind. and +xp. || Nepal Enginearing College

habops, TV contuisenea

* Funds

The Asia S&T
Cooperation Promotion
Program prepared by
Ministry of Education,
Culture, Sports,
Science and
Technology (MEXT)

Mie University |

Mational Sraduate Instriute
Sor Policy Studies (GRIFS) |

" T
Participating institutes

= Indonesia: Bandung Institute of Technology (ITB)

Research Institute for Human Settlement (RIHS), Ministry
of Public Works

Gadjah Mada University (UGM)
Syiah Kuala University (Unsyiah)

= Nepal: Nepal Engineering College (nec)
National Society for Earthquake Technology-Nepal (NSET)

Department of Urban Development and Building
Construction (DUDBC), Nepal Government

Pakistan: Preston University

NWFP University of Engineering and Technology
Peshawar

" T
Participating institutes
m Turkey: Istanbul Technical University (ITU)
Middle East Technical University (METU)

Earthquake Research Division, Ministry of Public Works
and Settlement, Turkey

m Japan: Building Research Institute (BRI)
National Research Institute for Earth Science and Disaster
Reduction (NIED)
National Graduate Institute for Policy Studies (GRIPS)
Mie University
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"
Platform activities for the joint research project
m International symposium and
video workshops connecting
all the participating countries
m 18 events for three years for
close collaboration

Research topics
m Feasible and Affordable Seismic Constructions
To develop appropriate seismic structures and construction
practices, which will be expected to be accepted by communities

- Study by full scale shaking table experiments
- Bridge between engineering and construction practices

- Simple and affordable seismic isolation

Strategies for Dissemination of Technologies to
Communities

To develop strategies and tools for dissemination of technologies to
people and communities

Risk Management System

To develop systems and tools for evaluation of seismic risks by
assumed earthquakes and for managing them

" A ]
Topic 1: Feasibl d Affordable Seismic Constructi Topic 1: Feasible and Affordable Seismic Constructions
opic 1: Feasible and Aftordable Seismic Constructions Study by Full Scale Shaking Table Experiments
Study by Full Scale Shaking Table Experiments = Y . —_—
Collapse
= Full Scale Shaking Table Shaking Table Experiment in NIED in Procedure
Experiments on Several Types of Tsukuba on Dec. 27, 2007
Structures in Asia Table: 14.5mx15m
Loading Capacity: 90cm/sec., 940gals
= Several Methods are applied to
analyze the results
= Activities Program
2007 First Experiment in NIED
2007 Second Experiment in NIED
2008 Third Experiment in Peru
]

"
Topic 1: Feasible and Affordable Seismic Constructions
Study by Full Scale Shaking Table Experiments

m Prepare DVD of results of experiments and distribute to
share the data

m Organize workshops for detail explanation and discussion

m Approaches for analysis

- Finite Element Method (FEM)
- Distinct Element Method (DEM)_
- Frame Analysis Method

Topic 1: Feasible and Affordable Seismic Constructions
Study by Full Scale Shaking Table Experiments
Result of DEM

= Analysis by several methods by participating
researches

Finite element method (FEM)
Distinct element method (DEM)

Result of FEM

Left:Indonesia Right: Pakistan
Confined Mason
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Topic 1: Feasible and Affordable Seismic Constructions
Bridge between Engineering and Construction Practices

m Monitoring Construction Practices on Site

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

.'.S_

amples from Indonesia, Peru and Iran
Indonesia
Buy at a small

shop and obtain at
a construction site

Peru

Buy at a small
shop and a home
center

Iran

Obtain at a radey
mixed concrete
plant and a

construction site

cement mortar by sample cement

Compression strength of

[]age: 28 days

[l age: 3days J
L _ Indonesia— — — — — Pery — — lran_ _ _ Japan (in different mixing) |

Bridge between Engineering and

Construction Practices

Proposed designs and
result of cyclic loading test

A EONLEA KET SEOUEMENT
-

N L e SR SRk

mJoint experiment of proposed
designs in Bandung, Indonesia

Envatope of Hysterstic Curve

Topic 1: Feasible and Affordable Seismic Constructions
Bridge between Engineering and Construction Practices

B aRRGEONR—-ROGROTEE

"
Topic 1: Feasible and Affordable Seismic Constructions

Simple and Affordable Seismic Isolation

m Research Topics
- development of low cost isolation

devices
- low cost rigid base Devicef [ ]
- simple construction procedures b
m Activities

- Experiments on devices
- Workshops for dissemination
- Pilot project

Shaking Table in Building
Research Institute (BRI)
in Tsukuba used for the
experiments.

Z{ shaking Table

Dimension of ;
Attachment of devices Devices
==
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Topic 1: Feasible and Affordable Seismic Constructions
Simple and Affordable Seismic Isolation
m Several proposals were examined
-sliding device with stone and metal plates
-scrap tire pads
-geo textile sheets
-low cost rolling device

"
Topic 2: Dissemination of Technologies to Communities

m Comprehensive Study on Dissemination of Technologies consisting
followings

- collecting and analyzing good practices

- interview survey on risk perception of communities
- survey on policies of

local and central government
on disaster mitigation
strategies

- pilot project with several
approaches

- analysis of effectiveness of
each approach

Topic 2: Dissemination of Technologies to Communities
m Interview survey by same questionnaires in five countries
* interviewee
-people in two communities in different experiences of
disasters in each countries
-construction workers
-officials of central governments
-ofﬂcia!s_af local governments

Interviews

in Nepal

Interviews

in Pakistan

Topic 2:Dissemination of Technologies to Communities
m Pilot project for dissemination and evaluation of effects in
four countries

-Indonesia: disaster management education in primary
schools

-Nepal:training programs for house wives

-Pakistan: demonstration with simple shaking table,
training programs for masons

-Turkey: disaster management education in rural areas

Nepal Pakistan . Turkey

Topic 3: Risk Management System

= Development of a new system for Risk Management which enhances risk
recognition of communities

Community-based approach/Community participation

Activities Program ©n MicroSaft Windows

- preparation of tools
mapping base using
satellite image/aero
photos
simple evaluation
criteria of seismic
safety of houses

- i ey ! Miroson
case study in several A i S| <
districts Hasterl= AL € Fase Map Pﬂq Aol

- elaboration of the pale i

Editing on tables
system CatsBase Erging

MELE =Tz FIZ L SLAT LMERE

"
Topic 3: Risk Management System

m Case study with tools prepared by the joint research project
m Successful result

high school students could have a good command of the tools
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Firm international platform for collaboration
was established
through intensive joint research
We drew a lot of lesson from our activities
and share them by
periodical video workshops

Thank you for your kind attention
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5.3 Lessons from assistance for reconstruction in Indonesia / 1 VR~ 7 K EE BIIZEDO I
Presented by Kozo Nagami, Information Policy Department, Japan International Cooperation
Agency (JICA) / EIf#tH 1148 [FHMBURE KRAEL=

ggfgﬂ? ;,gg #3 FE—B- ARV EHME

) s o S =
Lessons from JICA Disaster o FRXEFEAZIE

. } . Part 1: Reconstruction
Reconstruction Assistance in support program for dceh
Indonesia pport prog

February 2010
Japan International Cooperation Agency
kR = KozoNagami

o ° 2004 Indian Ocean Earthquake
AR V&R ER B
2004 Indian Ocean Earthquake LN BT
B Devastating Damage (M9.0) . .
B Damage in Indonesia
 12/26/2004
B Killed and Missing: more than 200,000

M Seriously Damaged Houses: 81,942
B Partly Damaged Houses: 58,785

Source: BRR and International Partners (Aceh and Nias One Year After the
Tsunami, 2005)

Tsunami Impact on Economy

° JICA Reconstruction Assistance
B Emergency Relief right after

5 % Economic Decrease Projection in Aceh

20 % Economic Decrease Projection in Nias
32 % Income per capita decrease W Rehabilitation and Reconstruction Assistance

DA = Core Project = URRP (Urgent Rehab and Recon Plan)
* BA City Reconstruction Urban Planning

SMEs damaged/destroyed

Small shops damaged/destroyed

800 km x 1o 6 km 1.191 Restaurants damaged/destroyed

destroyed * Engineering Survey for the Infrastructure Rehabilitation Non-

25 General Banks damaged/destroyed project Type Grant Aid
People’s Credit Banks (BPR) .
%‘{ A % damaged/destroyed * GIS Data Mapping
's ’ 20 Microfinance Institutions damaged/destroyed * Septage Treatment Plant Rehabilitation
195 markets damaged/destroyed B Community Empowerment (Trauma care, Livelihood
L) 20.000 ha fishpond damaged Revitalization etc.)

Jakarta Surabaya
60.000 ha agricultural land damaged

Source: Blue Print 2005-2009

220.907 people lost their job
Hi#4: BRR (200744 § CFAN3%R %) / Source: BRR (CFANG report, Apr. 2007)
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&l 7FrEE-ERXEFXORRRR Q005F1AFR)
Table 1: JICA Acch Rehab and Recon Overview (as of Nov. 2005)

’ BA Reconstruction Urban Plan

Bme'i"ri;'_} -

B AUFASTERATISBARRRRAE
HAEE-ART0Y5L(URRP)

Bl AN -FFIHEETRE—T5U JICAKIR)
Chart 1: BA City Reconstruction Master Plan

° Septage Treatment Plant Rehab
q

BHI: BRAVIFHIB(LRMIES) Photol: Urgent Rehabilitation
@ Sanitary and environmental negative impact from the human
waste ocean dumping by collection vehicles

® Capacity: 50 m3/day (100,000 population)
® One of few projects completed before the first anniversary

ental Education

.Sanitary/Environm
Work:hoE for Nm.gh:urhood Z

.T ransit to Mid-/Long-term Recon.

® Trigger: GAM Peace Agreement (Aug 2005)
® Reflection from the prior results

Insufficient integration between infrastructure and community
« Infrastructure assistance in coastal heavily damaged area
» Community assistance in inland less damaged area
@ Integrated assistance at the community buildings
= Urban Disaster Mitigation Facility (JICA Mater Plan)
= Community buildings
= Livelihood revitalization activity
« Activities: local cake baking, dried-salted fish, traditional handicraft, etc
« Institutionalization and instruction by facilitators
* Succeeded as a model reconstruction activity
« Resulted in sustainable replication (second and third generation)

Damage on Banda Aceh City

Population change by the EQ and Tsunami ‘
Population 12 April (Heean

L (Desa) LA LT EREREE (200650 4H 12E#Y 20
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Livelihood Revitalization Assistance

BH2: {ER%FMALEXIE/ Photo 2: Livelihood Revitalization Activity
RUB-FFIHILLBE(20064F) / Ulee Lheue, Banda Aceh City (2006)

— ¥ % o = - —
L% / Photo 3: Community Building
) / Ulee Lheue, Banda Aceh City (Mar. 2008)

BH3: 23a=T
NUF - FFi LLHER (200843

M Escape facility for the coastal zone (3 in Ulee
Lheue)

B Community daily activity base

' Extending Community Assistance

B Project on Self-sustainable Community

Empowerment Network Formulation (7=

FEREIZFERVNI—IBRTOSION

® Extending the Ulee Lheue model to other
regions in Aceh province (Jan 2007 — Mar
2009)

R4 FFIERXESOAEM(200759A)
Photo 4: Aceh Radio Broadcasting Support (Sep 2007)

M Broadcasted from RRI station rehabilitated by the Japan
Grant Aid

B Weekly one hour program (from Jul 2005 — Mar 2009)
W Interactive telephone dialogue with listeners

. Problems in the Aceh Recon Process

M Initiative from the central government
M Political importance = BRR (Apr 2005)
* Prolonged GAM conflict

* Need quick remedy for social and economic
confusion

B Insufficient local government capacity (Aceh
province, kabupaten and BA)
» Massive damage scale
* Local gov officials also disaster affected

B Difficult community involvement

. BRR Strategy . .

100% NGOs and International
Agencies

Local
Governments

-
DEC
2004

1
Remaining Time for  nd of BRR Mission
Housing Delivery

Emergency . . Development
Response and Phase
Phase Phase

[2: BRRIZEAHBEE I RO HAL TREHE / Chart 2 BRR Mid-term Shift Plan
152 BRR (200744 5 CFAN3#§ ) / Source: BRR (CFAN3 report, Apr. 2007)
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° Progress after 2.5 years

Housing |
Health | 1

Education |

[—
Community, culture and religion [T ————
Governance & Adm (incl. land) (=
Transport [ m—
‘Water & Sanitation |
Enterprise [mmr——
Agrisulture & Livestock |
Fisheries |
Environment |
Other Infrastructure. |

5 -
]
Fleod control, imgation works [l
]
_-
Energy |1
1]

Communicatons | I GO| M Donors O NGOs
Bank & Finance
World Bank, Oct 2006 o 100 200 300 400 500 800
US$ Million

B3: o4 —RIOEBBEEI KR / Chart 3: Recon expenditure by sector
Hi#2: BRR (2007454 A CFAN3#R%5) / Source: BRR (CFAN3 report, Apr. 2007)

Problems in the Aceh Recon Process

M Delay in house reconstruction (Apr 2007)
B Direct support (temporary/permanent house
provision) by GOI and NGOs
* Limited support from donors
< donors were rather concentrating on transportation
and education sector infrastructure

B Problems in acquiring speed and quality
* Low quality house problems
* Limited house option for residents (allocated by areas)

’ Delay in House Reconstruction

Reconstruction and n R
Relocation .
ORGS Need | Commit |Complete| Need | Commit | Complete | Need | Commit | Complete
NGO/IA 104,148 | 48450 2,058 1605 492 0
MDF | 136000 | 8113 2,645 | 39000 | 3271 3210 | 12,000 0 0
BRR 3324 | 10623 8,776 8,496
Total | 136000 | 145485 | 61,718 | 39,000 | 14,105 | 13311 | 12,000 0 0

£3: BEERICKDEEERBEOEBRR / Housing Progress by Organizations
Hi 88 : BRR (200744 A CFAN3#R%) / Source: BRR (CFANS3 report, Apr. 2007)

Delay in Community Revitalization

W House reconstruction delay resulted in
community revitalization delay
M [t took 1.5 years until JICA could proceed into

integrated assistance for community (since mid
2006)

B Infrastructure assistance by donors could not
properly yield the expected impact due to the
community recovery delay

W Total reconstruction delay

FZE U B AR
((<£§ fff

° Part II: Central Java
Earthquake Reconstruction
Program

S0 B ELE
Central Java Earthquake
W Damage
m5/27/2006
m Killed and Missing: 5,716
= Houses Destroyed: 156,664
= Houses Damaged: 202,032

Source: International Recovery Platform (The Yogyakarta and Central Java
Earthquake, 2006)
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° Damage Assessment Result

P b Bty o D sl Lieors:

= B Majority in housing

Source: CGI Report (2006/6/14) “Preliminary Loss and Damag
Assessment”

°Acti0ns Taken by GOI

B GOI announcement
= Community self-supported reconstruction
Local government initiative
* Yogyakarta special district (DIY) + Kota/Kabupaten
« Little intervention from central (except fund)
+ Reflections from Aceh experience
M House reconstruction subsidy
Subsiding house reconstruction cost (15 mil rup. per
household)
= Subsidy delivery through POKMAS (victim
cooperatives)
« Consist of 10-15 destroyed house owners
« 11,545 POKMAS (141,691HH)
# Mobilizing facilitators
« Technical support of house reconstruction
« 3 per (building, structure, social science) X 1,500 team

° Facilitator Assignment Result

e ] 27()06“—/%!3&\'\"\‘#?7%)\@ (1) Zf(7()7“"§/£?ﬂﬂ\"»‘7ﬁ‘?7+)\ﬁ (+2)
=7 | HlR | ek [ AE | v=7 | Bk [tk | A
Sleman /it 405 112 137| 125 374f 124 147| 132 403
Gunungkidul it 382 21 110] 121 252 23] 117] 128 268
Kulon Progo it 153 49 47 51 147 49 48, 51 148|
Jogyakartarli 318 | 70| 96| 166 -] 141 143 284
Bantul it 2,185 -| 930| 1,041 1,971 -l 1,073[ 1,086 2,139
a)Bantul 1 447 -| 168| 240 408 -| 222 238 460
E b)Bantul 2 453 -| 143 172] 315 -| 212 187 399
JIL_;{ c)Bantul 3 370 -| 185| 185 370 -| 185 185 370
E d)Bantul 4 528 -| 243 252 495 -| 260 264 524
@ e)Bantul 5 387 -| 191 192] 383 -| 194] 192 386
i 3,443 182|  1,294| 1,434] 2,910 196] 1,526| 1,520| 3,242
Hifir) A
HED M PR OMEE R 2007453 9 A BIfE

HRIIE20064E8 ] ~20074E1 1

#1973 b — L SAA 200742201 ~20074ET )1, £ OfUL - 14320074221 ~2007424 1
HSE:JICAT YT B BXFEIOD TR & (2007)

£4: EBEOT7)T—E—EEIRR / Table 4: Facilitator assignment result

Flow Chart of Subsidy

Comittee Responsible]

a Subsidy Task Force
istribution SATKER:
D ‘vb tion (KPPN (9) Letter of confirmation to pay (SPP/SPM) ¢ )
Yogyakarta)
® Verifeation
(Verifiash
a0y (sv2) ® Vertcation
(Verifias)

Provincial
Provincial Management Commitment
Consultant (KMP)  [777====~ > Maker (PPK
Bank e e Provins)
(Bark Pelaksans) provincial management consultant and

ommitment maker
District Commitment
- —>| Maker (PPK Kab
Kot)

(1) Moy disict managemen
wansir sie @ Applcaion
CTranster commitment maker document dlivery
Dana BLM)
Facilitator Head of Villige
Y e > @
@c
between Facltatorand head
Socicty Group
Bank Account
(Rekening  [—>| 1
POKMAS) (@ Msking
a Socity i and head of villsge,

p
- JOAT Y B BRI R T BB MR (2007)
5: HBI@ XD FA / Chart 5: Flow mechanism of subsidy

° Challenge in Program Formulation

W Biggest needs in housing

M Obstacles
@ Housing = Private property —> unfair?
@ GOI public administration capacity
® Urgency in disaster recon assistance

 Prolongation risk

W Adverse opinions and questionable comments on
effectiveness

o ———
—
—
S ———
———
——
——
———
——
—

R4 DrDBPHHELEERIIEREORMIKR Q006511 A R)
Table 4: JICA Yogya Rehab and Recon Assistance Overview
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°House Reconstruction Assistance

B “Sub-project on building administration capacity
enhancement to improve the vulnerability of
housing” I EBZ{BER VB EREREDT-
HOBETRXIEYT - TODIMIDERR

B To disseminate, publicize and enlighten the know-how
and technique of improving building strength

B To propose essential conditions of EQ-resistant houses
affordable even for the poor

B To propose a rational, efficient and accountable process
of building administration

B To propose a comprehensive plan for dissemination of
EQ-resistant building

Inventory Survey
M Information gathering for “Key Requirement”
W Feasibility and objectivity assurance
B Surveying 133 houses (29 types) by NGO/GOI
Tie beam (example)

B Column R, T rmenth)

BRI
....... )

HEICAD YD G S EXEERRLETODI MILHFARES (2007)
B6: AR R)FAEFER (1) / Chart 6: Inventory Survey Result Examples

° Key Requirement

® Essential conditions of EQ-resistant houses attaining both feasibility and
effectiveness
® Co-editing with local expertise (Teddy Boen and UGM faculty)

Totezory Sandard

EERHORS
Structural Member
Jointing

T

7 Table 5: Key Requirement Prescriptions

& &

B7: %—-U5T4 %Ak HKRB—/ Chart 7: Key Requirement Poster

° Legislation on Key Requirement

® POSYANIS set at 17 Kecamatan, Bantul
(1/30/2007)

® Empowering Kecamatan regarding the IMB
(building certification) process (2/6/2007)

@ Bupati decree on the technical support centers
(PUSYANIS (Kabupaten) and POSYANIS
(Kecamatan)) (2/8/2007)

= Legislating the key requirement, exceptional free of
charge IMB process, process flow, proto-type house
design.

@ Public announce of officials at PUSYANIS and
POSYANIS by name (2/17/2007)

BH- HTOBRMEE) ¥ —~DOEFERESR
Photo~ Technical Workshop for POKMAS leaders

SH- DLINGOEBMPOSYANIS
Photo~ POSYANIS at DLINGO

B H- POSYANISH: R[4} @ SR A S
Photo— IMB Process Training for POSYANIS officials

HE:JICAS v ) B A EREH AR T OS T IMIB DRI T KA — 5 (2007)
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°Signiﬁcance of Self Recon Process

® Value criteria survey for housing
B Safety is the highest < Social failure
«+ Constructor (mandor) skill? Moral?
+ Lack of monitoring mechanism by the gov?

=1.162
(point) " i
381
a0
35
314 312 285 283
30
25
20
15
0
05
00
i /comfort % hjcost  HfEffunction 79 /desion  %d/safety
B JICAT YD

B8: FEMERFAEDFER / Chart 8: Value Scale Survey Result

’ Value Criteria Survey on Housing

T e TE 36 ACT
BERMANENT
362

me— —

12| s | T8
e e

IR JICAT T B A RSB RE R T O s MBI REE (2007)

= High safety level with balanced scores (except cost)

' Value Criteria Survey on Housing

7 e e e ] EXT)
PERMANENT | BENGKLLL »
et .
5 | e TVPE 36 5
PERMANENT | UPLINS
308 1
o | e TYPE 28 oM 1400
PERMANENT F
= :
— - e
Hig JICAT A & Gl TR E (2007)

Community Participation
[ | ngh lumbers of Gonstruction Process

Respondents

1000

participation w0
600

400

200

o

Ideas Human Resources Cost
8 JICAT D

B9: BEITOLAADERSME / Chart 9: Participation Rate
M Contribution to enhancing community

Number of
Respondents

Community Social Gonfliot
Togetherness

HR -
B10: 232 =F/BIRA~DEE / Chart 10: Effect on Community Relationship

’ Ex-post Assessment Result

@ Increased IMB applied

@ Enhanced but still limi s capacity (Unprocessed
application increased) Fd_p—mT

FAEA e
o (2N

[m FREETOS T EINEHRES ]
B11: ARIREREZ(MB) FITH / Chart 11: Processed number of IMB

- 03T

. Community Awareness on IMB

TR

Received Subsidy Reason for IMB application DAL TRESTIDSE
TR an RANEER Because legislated in PERDA
[} o\-ll
s.o| B fiEs, MhE SR
n EIZRIMBEM N 31312
i f= Because conditioned for subsid:
O aRORNRETHE-LEN
By ora

A

O RThLEETIOCLENS
]

o 200, 1664 1080
m RO ALHALTL S
nEeEO RS LERR
IMB application rate
o EnE&HZLD

HEICAREFTBXET AU/ a)IFFIRE & (2008)

180T
B12: EFRBEBOEIL / Chart 12: Change in Community Awareness
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EEE-HIEES
Part 3: Lessons and
Recommendation

Comparison Aceh and Central Java

Acch Central Java (Y ogyakarta)
GOI policy Central Gov initiative C ity self
House Recon BRR House owners
Actor
Fund Flow Nation to BRR Nation/province to community
Constructor BRR Owners or mandor (local master

builder)
146,173 houses / 1 year

Source: Java Reconstruction Fund (2007)

House Recon | 68,881 houses / 2 year

Speed Source: BRR (2007)
JICA Assistance | Urban recon planning

(house related) | (incl. Community building)

Building administration enhance
IMB (Building certification) process
enhancement for EQ resistant house

JICA Assistance | Community empowerment Community empowerment

(other) Economic reconstruction Local industry revitalization
Infrastructure rehabilitation Reconstruction design of schools
Local government CB and health centers
Social welfare service (education) Junior experts

Total JICA Exp. | approx. 874 mil yen (as of 11/2005) | approx. 400 mil yen (as of 11/2006)

Japan Grant Aid | approx. 14,600 mil yen approx. 1,000 mil yen
£5: PFTERBOvT D —RLLE / Table 5: Comparison Aceh and Central Java

° 23 Lessons

® Common understanding “direct assistance not applicable to
personal property i.e. housing” might lead to {8 A B4 ZE T#H
PEEBEOEEXIEFHLOEVSHERH =
= Housing issue not included in the recon program. 8# 3 {E Tl
EEEXBENETEY,
= Just a technical assistance such as retrofitting pilot and building
code revision cannot assure the effectiveness. it EEHEOEZE
- ARITHMDEMHRE . M OvEERTO/NMRERIETIE
EMHERERNREIED,
Thus, infrastructure biased recon program might further delay the
community revitalization and thus yield insufficient assistance
impact. 1VIIXEREDHER. SoITAZa =T+ 2ADEE
BIENEC, KBV /RO EBRLIZKED,

o 23l Lessons

B Opportunity given in the Central Java EQ Recon
Program T+ SHEMEREICE TR
B GOI policy to subsidize house owners enabled indirect
housing assistance in the IMB process. {¥ R~D##BI&
EEREVIIVEROTERFOBRE = THE
(BEERTOLA)NSEEEEXIELER
= Quick actions e.g. legislation and decrees by GOI. 1 F
LT BRI O DR H EAL (RAMERLRE)

° 23 Lessons
W Success Factor R E R

B Key Requirement

» Recognized as the highest priority government action
that is highly feasible even with the immature public
administration capacity in a severe post-disaster
situation. REVEBRETBEENELOTLTH, F=.
BREREVSIBELVKRTHoTH, +57(CEBR A
REMAEL MO EICEETREBET NETHRE
ELTRERE SN =MD
Replication request was made for the West Sumatra
(Padang) EQ Reconstruction /35 > it ZEEETHE
BRXERFERIT

P2 = _— .
S#DFEE (LES) Recommendation

@ Legislation assistance on the house reconstruction subsidy
mechanism before EQs. F EBEXIE (FHBIE X)) ITHhH D
BRI IR (FHEEMDEHIEL)

® Building administration assistance with the Key Requirement
after EQs. F EBEXIBHIE DWKHIZH (B HEITXIE (F
—OTAXNANERE)

® Consider housing as the core issue when designing the entire
reconstruction program. EEXEICNNSEEBRIIEDE
EMOR#R L FTEBRERICL-ERIESKEOR
HOER

® Schematic invention to directly assist housing such as financial
assistance loan. EFEBEXIRICHNDEEIIER (MTBXIE
O— %05ER)

® Combined assistance with house provision by NGOs and donors.
NGO; ik F—EDEEBEELE (B FIERMICAHEE#EEG
NGO
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5.4 Japan's ODA Project in Peru, Dissemination of Seismic Adobe House /
RIL—IZEITEBERDODATAV IV R~TRRMEFENE R~

Presented by Akihiko Tasaka, Ex-First Secretary of Embassy of Japan in Peru /
B-ENIL—KEESEHE AREE

Abstract

m 1.Social background
m 2 Project background
NI —(ZH17EHAEXDODATOS LIk
~FRANFEEEDER ~ = 3.Project-Phase 1

m 4.Project-Phase 2

Akihiko TASAKA, Ex-First Secretary of Embassy of Japan in Peru 5.Consideration

HIRBERT-EXIL—BAKEE —SEKE)

1.Social Background 1.Social Background

[Geographical Features Topography and Climate

Republic of Peru

Land Area 1,285,216 km2
latitude S3-18, longitude W69-81

“Costa” “Shierra”

SAMANCOS
aprox

1.Social Background 1.Social Background

Population [Social Situation

= Population has increased, but inflow from mountain to costal are has ‘Social INDEX 2006 2007 2008 Source
accelerated.
= Currently, 75.9 percent of the population are concentrated in urban areas, GDP Growth 7.74% | 886% | 9.84% | Inter-American Development Bank
while urban and rural gap widening. Government Budget 45.388 61.998 71,342 | Mimistry of Economy and Finance
{(Million Nuevo Soles) 7 N ” *1USD=2.85 Nuevo Soles (Jan,2010)
rem I‘ﬂlu.ﬂll{.bg.;ﬂ,l‘: ﬁl BRI HATURAL
Area 28,221 thousnds i GNI per capita (uso) 2,960 | 3450 | 3,990 |wordBank
Costal Area 54.6% Lower Middle Income Countries
¥ DAC Categor OECD-DAC
Mountain Area 32.0% " - 9oy (LMICs)
o p— Instituto Nacional de Estadistica e
Jangle Area 13.4% ‘ . Poverty Rate 445 % | 393% 36.2% | Informatica (INE))
" 3 (Extreme Poverty) (161%) | (13.7%) | (12.6%) | EncuestaNacional de Hogares
P R lD b T g 0. P e = _] 3 Anual 2004-2008

o— Mortality ra@. |nf§n| 2 2 7 World Bank
(per 1,000 live births)

= - = = =
- A, . - —
=‘. _.‘ L __. GINI Index 496 Human Development Report 2009
s

Source : Censos Nacionales 2007: XI de Poblacién y VI de Vivienda
Instituto Nacional de Estadistica e Informatica (INEI) B
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2.Project Background

Abstract

1.Social background

2.Project background
= 3.Project-Phase 1
m 4 .Project-Phase 2

m 5.Consideration

2.Project Background

Earthquake History

Seamcty Map

Historic Earthquake in Peru

= 1970531 Chimbote,Hualas (M7.9)

= 1974103 Lima (M 8.1)

= 2001623 Moquegua (M 8.4)

= 2005926 Moyobamba (M 7.5) -

= 20061020  Ica(M6.7) -E
= 2007.8.15 Ica (M 8.0)

1970 Hualas (Photo: INDEC!) Source:The United States Geological Survey(USGS),

Instituto Nacional de Defensa Civil, Pery

2.Project Background

House Type

2.Project Background

Residents of Adobe House

= Relation between Poverty rate and adobe house

100
90 = <
" 80 ey
ORG or Brick .
§ 70 d
O Adobe 2 - e
47 2 60 S =
EWooden 2 -
. 'y 50
O Quincha g - -
40
B Stone s R
£ 30 i
OEstera =
20
B Other -
10 2
o le oo
o 20 40 60 80 100
Source : Censos Nacionales 2007: XI de Poblacién y VI de Vivienda poverty rate (by Department) (%)
s Instituto Nacional de Estadistica e Informatica (INEl) 10 Source : Instituto Nacional de Estadistica e Informatica (INE1)

2.Project Background

Adobe houses Damage

= Adobe houses have been damaged severely, every time an
earthquake occurs.

2.Project Background

Building Codes

uOn the other hand... i)

“REGLAMENTO NACIONAL DE EDIFICACION
-NORMA E.080 Adobe
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2.Project Background 2.Project Background

[Project background [Focus of the Project

= Conventional method
Local materials

= Conventional construction system
(Constructed by non-engineered residents)

‘<:I ‘ Appropriate construction methods ‘

Safer Seismic Adobe House ‘

m If constructed in appropriate method...

3.Project Phase 1 3.Project Phase 1
[Abstract ] [Project Objectives ]
m 1.Social background [Overall Goal ]

Decrease of earthquake damages by disseminating
the technologies of seismic house in poverty areas.

m 2.Project background
[Project Objectives]

Dissemination of technologies of seismic non-
engineered adobe house in the project areas.

m 3.Project-Phase 1

m 4 Project-Phase 2

[Term]
m 5.Consideration August 2005 — March 2007
3.Project Phase 1 3.Project Phase 1
[Overview of the Project ] [Project Site ]
= Workshop e L L T
site Building Type _‘.' o
- - s rad a—
m Construction of Model Houses Lunahuana | House (1) T X
Pacaran House(2) “_:%v 2 A
b . Zaiii C I Refectory (1)
= Regular Monitoring by Engineers o e B
R ommunal House(1) B -
Huangascar Mothers’ Center (1) s
Huac-Huas | Communal House(1) sl
A 18 ~ Google Map
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3.Project Phase 1

[Workshop

= Design of the Model House
o Adaptive design to the lifestyle of residents

o Residents’ increasing interest in their houses through
participation.

= Enlightenment of Seismic Awareness
m Learning program about Adobe Construction

Photo:JICA

3.Project Phase 1

[Construction of Model Houses

m On the Job Training with NGO

Photo:JICA

3.Project Phase 1

Regular Monitoring by Engineers

m Peruvian Engineers
= Japanese Expert

Photo:JICA Photo:JICA

3.Project Phase 1

Evaluation (by JICA and Experts)

m Model House was constructed in
appropriate method, keeping high quality.

m Through the WS, residents have higher
interests in their own houses.

m Residents and their community basically
accept model houses and it's construction
method, as well as their concept.

3.Project Phase 1

Issues to Solve (By JICA and Experts)

m Continued Monitoring

o Improvement of easier or reasonable construction method ,
through the continued Monitoring.

o “Dissemination” has achieved some degree, then
“implementation “?

m Cost Reduction - achieve some reduction, but...
o Further reduction

o Government involvement. Subsidy System, Establishment
of system for compliance with building codes

3.Project Phase 1

Lessons Learned ey ica and Experts)

m  Communication with Community
o Through NGO, through community leaders
= Further Training

o Not only the construction method, but the
meaning of that method.

m Cost Reduction
o Cost of cargo transportation (mountain area)
o Local materials
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3.Project Phase 1

Abstract

1.Social background

2.Project background

3.Project-Phase 1
m 4. Project-Phase 2

5.Consideration

4 Project Phase 2

Project Objectives

[Overall Goal ]

Improve the safety and health conditions of adobe
houses in poverty areas.

[Project Objectives]

Dissemination of technologies of seismic, sanitary
functional and durable adobe house, so that engineers,
construction masters (Maestro de Obra) and residents
in poverty areas can acquire them.

[Term]
April 2007 — March 2010

4 Project Phase 2

Overview of the Project

m Training to Architects, Engineers,
Construction Master and Residents

m Construction of Model Houses
m Regular Monitoring by Engineers
m Structure Experiment

= |Improvement of Manual

3.Project Phase 1

Project Site

Site

Building Type
District Department 9 1P
Lunahuand | Lima House (2)

Guadalupe Ica Communal House(1)

San juan Cajamarca | Communal House(1)

Tarma Junin Communal House(1)

(cancellation)

Lunahuana | Lima House (2)
José Cajamarca | Communal House(1) -
sabogal

Google Map

4 Project Phase 2

Project Team

(Project Coordinator)

Supervise|

Japanese
Experts |:> Trained Arch./Eng.

Advi
vice (Site Supervisor)

Trained “Maestro de Obra”

Construction of Adobe House

/

Resident

Team 1- Tarma Department (Acobamba and Palca)

Resident
Team 2 - Cajamarca Department (San Juan and San Marcos) T

Team 3 — Ica Department (Guadalupe)

4.Project Phase 2 ..Propuesta del JICA para la 2da. Etapa del Proyecto
" Yiviendas, Seguras y Saludables”(Afio 2007-2009)

MTrﬁs,gerio de Vivienda

Nivel 1
Arge Ing.
—Zcre

N | de
------- cios
Técnico y financiero %
Promueve

2.

; Auloconstrlf:t:ién/ ’ﬁ‘

Espacio Territoria .laCA
30 (Comunidad, Centro Poblado) j
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4 Project Phase 2
[Training to Architects and Engineers ]

Nombroy Apetido.

4 Project Phase 2
Training to Construction Master ]
[and Residents

4 Project Phase 2

[Construction of Model Houses ]

4 Project Phase 2

[Regular Monitoring by Engineers ]

= Advice for the project
= Evaluation of the model houses of phase 1
= Propose of improved method

4.Project Phase 2

[Structure Experiment ]

= Material Experiment
= Expert’s proposal

4.Project Phase 2

[Improvement of Manual ]

m  Simple Manual (JICA)
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4 Project Phase 2
[Interlm Eva|uatI0n (by Experts)

= Problems?
o Not disseminated enough
o Still Higher Cost
o Lack of Publication
o Incorrect Maintenance
o Difficulty in Coordination with Ministry

4 Project Phase 2
[Interlm Eva|uatI0n (by Experts) ]

= Proposal

o Improvement of the method (considering
the local situation)

o Cost Reduction
o More public relations
o Monitoring of Model House of phase 1

5.Consideration
[Abstract
m 1.Social background

m 2.Project background

3.Project-Phase 1

4. Project-Phase 2

m 5.Consideration

5.Consideration

[Consideration ]

m How to disseminate or Implement?

o Approach from “Community Side”, not from the
government side.

o Target and concept.
m  Why people don’t use this method.
o Social and cultural background.
m Who take the main role ?
o Government, Community, House Owner, NGO...
o “Academic” or “Political”?
= Continuity
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5.5 Community based disaster management and assistance for retrofitting /

AR T RKEBEZEOHE

Presented by Shoichi Ando, United Nations Centre for Regional Development (UNCRD) /
EE iR 4— R EEEE B E Rk —

ASa=T/HKEEEMRIEDIE
Community Based Disaster
Management (CBDM) & Housing
Erathquake Safety Initiative (HESI)

{i = :‘\‘

bR & MBSt 25— (UNCRD) g
i wEe ‘
-~

26 Feb. 2010
20104:2H 268

K% — Shoichi ANDO Dr.

Disaster Management Planning Hyogo Office
United Nations Centre for Regional Development (UNCRD)
United Nations Department of Economic and Social Affairs (UN/DESA)

. REDBENDKERHNSESN
Lessons from recent Disasters

Recent World Disasters FiEDHFDKE

. Indian Ocean Tsunami /> F¥#{H (2004.12.26)
. Pakistan Earthquake /3% X% 1% (2005.10.8)
. Java Earthquake Ty RM#E  (2006.5.27)
. Peru Earthquake ~RJL—FEER#E (2007.8.15)
. China Earthquake HEPMJI|XH#IEE (2008.5.12)
. Cyclones in Asia 77 &HDEE (2009(FH)
. Haiti Earthquake /\AFi#hgR(PAP) (2010.1.12)

N O O b~ OON =2

KEDER Background of Disasters

1. BRBRICKENT—RIERZTHRE

Constant occurrence of natural hazards

2. ANODEM, A DILKFTIRIHEKR
Increasing risks by expansion of population/city

3. BLEOBERBICHENEFTHER
Trends of heavier damages to the poor in LDCs
(MBI B DAL Earthquake to middle incomes etc.)

4. EERROEL. RIREBOHIE
Degradation of eco-system / Climate Change

S fBI1E
Collapsed School

50 AL L DEEA RIS
Y, COHRIZITHEH IO T4t
Mo 2,

More than 50 students were
killed and there is no school
children in this community.

FEH HERA
A half year after:
Towards recovery

ER:UNCRD |
2006438 ’

WIS RETFILEE |
(NSET)

Local earthquake
proof model
housing (NSET)
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=3

37-A% 3 months after
EROBBBHLLE

Self-help and cooperation

FLLWIZOBAEA

Introduce new technology

“Rbhhi=REDEH

Lost traditional wood frame

RN—DATFEF
BIIAIEST
REBLI-HER
HEL
The roof is
light as there
is no rain and
warm weather.

SH: UNCRD e
20074688 F !

Ly

WHLETFAEEONA

Inside of affected adobe house

2007.8 R)L—HE
Peru Earthquake
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1;8[E#% One week after

= o

aZa=F«BHK

Community Based Disaster Management

IIl. UNCRD B0k (1999 — 2009)

[ smemooszsr )

Srod—ElE
MALICHET S
OS2 =T %

(HTF 7-11)

BiR AR
o ey 17323
(HTF4-6)

HhIZE (AL
PREHE: SESI
(ANEDR2RELS)

EER K it R 2R
—RER W
WCDR 2005

o el 17313
:CBDM

HRIZE GRS
HEEFE:HESI
(T R R AL K - ABCD))

HB A PR BE T
:GESI

Projects (1999 - 2009) of UNCRD Hyogo

[

Recovery Projects
of disaster affected areas

)

Gendered DM
and Urbanisation
in CBDM
(HTF7-11)

Sustainability
in CBDM
(HTF4-6)

School Earthquake

Safety Initiative: SESI
(Human Security Fund)

World Conference
on Disaster Reduction
WCDR 2005

Community Based

Disaster Management
HTF1-3

Housing Earthquake
Safety Initiative: HESI
(Anti-seismic Building
Code Dissemination)

Global Earthquake
Safety Initiative: GESI
(Urban risk assessment)

Field Survey

of disaster affected areas

MEICEFEVMEERE (HESI)
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Housing Earthquake Safety Initiative HESI Workshop 7—%%av7
Social Economic

Loan system
with safety
standards,

Raising public
awareness,

Building control,
Seismic

Assurance

Energy
Saving

Jechnology management,
Landscape, etc.

Environmental

ll. 55/ Conclusion

BEYOEEINMEXETORKER,

The collapse of building causes tragedies.
REGEREL. B ELTROBONBE,
Cooperation of engineers and governments,
ZTOERICIE, BEEE REHFHEDEMN
B EHEDEEAOCTOMBNDBE,
Building code, inspection system, engineer
education and its materials are the keys.

th DM EEDRERESEICTHEDEE,

Experiences of other earthquake-prone country

L=
IV. Bh K IZBEE 5 EE MR &t R &G B
BREEHES ISDR Disaster related
(I8 IDNDR, UNDRO) .
Coordination BA Policy UN agencies /
ANEZIERE PP NES
OCHA. UNICEF type of Hazards
Humanitarian
ﬁﬁ?éﬁﬁB &% Economy i Hazards
CEEETS PiSiEE, Mi #kK Floods
L Finance | RE Cyclones
BRSNS #F~<Y  Land Slides
UNDP. (JICA) 0 0 3 i
Development | (#L% Social Affair :g ;2:';2':;55
HAERRE BB E. £5F Bk Volcano
UNESCO. WHO FlE2 Draught
Social Dev. gguz Epidemics
N Knowledge X Forest Fires
R - FHEHE i) B®{E  Global W;
UNU. UNCRD BrSERT . & R Z‘.‘E‘ el::). al farm
R&D / Training
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5.6 Earthquake Risk Reduction and Recovery Preparedness in South Asia /
A7 OTIZE T DR K R D HEE

Presented by Atsushi Koresawa, Asian Disaster Reduction Center (ADRC) /
TOTHKEVS—FR 2FE

Earthquake Risk Reduction and Recovery
Preparedness Programme (ERRP)

for South Asian Region

Atsushi KORESAWA

Asian Disaster Reduction Center

February, 2010

- ADRC Member Countries

- Asian Conference on Disaster management

Held in Kobe, Hyogo, Japan, on 17-19 January 2010

Organized jointly by ADRC, UNSIDAR and Japan’s Cabinet Office
= ——
ExN.... Asian l:nnfle_rgnc_e m:l__[lifa_st_nr Rﬁsyctimm L
e =
=
=
aaliaall= s

28 Member Countries, 5 Advisor Countries A, \ S 1 4

Natural Disasters in South Asia " Earthquakes caused the deadliest disasters

South Asia is regarded as one of the most critical

hotspot of disasters “Earthquakes are the deadliest natural hazard of
the past ten years and remain a serious threat for
Disasters with more than 10,000 fatalities (1975-2008) millions of pe°p|e worldwide as eight out of the
1983  Ethiopia Drought 300,000 ten most populous cities in the world are on
H ”
1976 China Tangshan earthquake 242,000 earthquake fault-lines
2004 South Indian Ocean Indian Ocean tsunami 226,408
1983  Sudan Drought 150,000 “Disaster risk reduction is an indispensable
1991 Bangladesh Cyclone Gorky 138,866 investment for each earthquake-prone city and
= each community. Seismic risks is a permanent
2008 Myanmar Cyclone Nargis 133,655 risk and cannot be ignored. Earthquake can
1981  Mozambique Drought 100,000 happen anywhere at any time.”
2008 China Sichuan earthquake 87,476
2005 India, Pakistan Kashmir earthquake 73,338 Margareta Wahlstrom, UN Special Representative of the Secretary-General

for Disaster Risk Reduction
2003 Europe Heat wave 56,809
Source: EMDAT

— 244 —



Conceptual Framework Cj Challenges facing South Asian countries

B Frequencies of earthquakes continue to result in
Disaster Risks Less Disaster Risks extensive damages and loss of life

4

B Limited capacities of national organisations and
low awareness in the most vulnerable
communities add to the devastating impact of
these disasters

-

H d  Vulnerabilit sl
- Y Mitigation B Public buildings (schools, hospitals, community
centres etc.), infrastructure and private houses are

Capacity
in many cases highly vulnerable to earthquakes
»<. Earthquake Risk Reduction and Recovery )
L Preparedness Programme (ERRP) R Roles of ADRC
Period: April 2007 — March 2010 At Regional Level
Agencies: UNDP in partnership with ADRC - Co-organize Regional Workshop
Budget : Approx. USD 4.8 million from Gov. of Japan -A J d oth rt
Coverage: Bangladesh, Bhutan, India, Nepal, Pakistan rre.lrjge apa.nese ando e.r experts as resources
- Facilitate regional cooperation
Objectives: - Conduct “Pull Down Test”
- To strengthen the institutional and community capacity to
plan and implement earthquake risk reduction strategies At Count.ry Lev.el. .
integrating disaster preparedness, mitigation and post - Provide training services
disaster recovery - Develop teaching materials
T "t . | tion for DRR and - Conduct Risk Assessment Reviews
- To support regional cooperation for and recovery -
preparedness in the context of SAARC Framework for - Hold Mini-workshop
Disaster Management

ﬁ! Technical Assistance at country level Regional Workshop
Delivered lectures to local officials and engineers at
workshops in Bhutan, Nepal and Bangladesh on: a Venues
- Earthquake Safe Construction Design Katmandu (Aug 2008), Islamabad (Apr 2009), Delhi (Jul 2009),
- Retrofitting Techniques, Dhaka (Dec 2009)

- Quality Management of Reinforced Building

- Earthquake Vulnerability Assessment EOrganizers

. ADRC, UNDP, SAARC DMC, National Governments
Developed:

= Lecture Notes for the Students of Colleges in Pakistan B Objectives
= Training Slides on “Earthquake Damage to Buildings” - Provide technical expertise on ERRP _
- Poster on “Key requirement for safer construction” through presentations by experts
Reviewed: - Identify priority issues and
- National Building Codes (Nepal) address course of actions

- Facilitate knowledge-sharing and

= Existing Government and Municipal Policies (Nepal)
= Seismic Vulnerability Assessment of Buildings (Bhutan)
= Seismic Vulnerability Evaluation Guidelines (Bhutan)

South-South cooperation
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Pull Down Test

B Objectives

- Main causes of deaths in past earthquakes were related
to the collapse of buildings, especially non-engineered
masonry buildings

- Examine seismic resistance of buildings with and without
retrofitting and demonstrate differences

B Retrofitting methods applied

- Use 1.6mm diameters, 19mm center-to-center distance
galvanized wire mesh sheets on both sides of walls

- Drill holes for inserting binding wire @1 ft on center

- Plastering with 1:3= Cement :Sand Mortal

Retrofitting Method  (Jacketing)

Process Image of Pull Down Test

Preparation for the pull down test

Original After separation

Brick Masonry in Mud Mortar

built in 1967

L & "

(.)3 Pull Down Test

Oct. 15,2009 : 13t Pull Down Test for non-retrofitted BLD
Nov.2-3 2009 : 2" Pull Down Test for Retrofited BLD
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B Pull'Down Test in NEPAL (st IMAT camera).wmv

3
]

00:45:15 ~00:01:44

B Pull'Down Test in NEPAL (Lst IMAI camera).wmv = [ Pull Down Test in NEPAL (1st IMAT camera).wmv

00:45:19
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Main outcomes of the pull-down test

B The non-retrofitted building completely fell
down by pulling with the intensity of 16.8 ton,
whereas the retrofitted building did not even
cause cracks when the intensity reached as
much as 26.3 ton.

B The wire mesh with mortal coating method
has been proved to be a effective and const-
effective retrofitting method to increase
seismic resistance of masonry buildings.

B More importantly, non-experts and ordinary
citizens have witnessed such a difference.

2d 0} mubn

Thank you very much!
So successful.
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<. Special Announcement from ADRC and IRP
%7 Roster of Experts on Haiti Recovery

R

International Recover Platform (IRP) is urging experts to become a
member of the Technical Expert Group for Haiti Recovery. The list will be
made available for Haitian Government and International organizations

B Themes and Topics
shelter, infrastructure (utilities, telecom, roads and bridges, buildings, schools
and hospitals, water and sanitation), health, psycho social, environment,
livelihoods, and building code enforcement and implementation

H Role of Experts
W Experts could be deployed in Haiti (or Washington DC) for about two weeks
and work with the Haitian government and international organizations
W Experts could provide assistance through virtual means,
including email, video conference, and teleconference

® Qualification
English speaker, long-term commitment

= How to register
The registration form is available in this venue. Please fill in the form and send it
to Ms. Gulizaer Keyimu (gulzar@recoveryplatform.org ) by FAX, email or mail

& B3+

Invest today for a safer tomorrow

Thank you very much!
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6. Panel Discussion
“How to promote safety improvement of

non-engineered houses in developing countries”






6.1 Outline of discussion

1. F=T7~r88
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DERZE TV,
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Problems

1) Lack of knowledge & information of people

about scenario of E.Q. damages CrE YT MEBERBRT 5RO <
(2R L COMBOBRDRED T U A KAl

2) Lack of information how to construct the F2R T AUXN T AW RBEOE ], FER 41
seismic resistant houses ITEPE STV, QLML LIZEED

DY FIZOWNWTHFHDITATEE S TR,
JEFLD 2 mNEE L 2 D,

- 2001.7/1 ORME T/ > V=7 ROFEBICKRE EERHT, 2D 2 I EFT S T o6
ETORBASHEEEZWSTONRAN > TND,

c OO T 515 % TENE 2 G R TR, HROOORE =T 3D, WEOZHDT —
7vay 7O, ala=T 40 L RHICBHTET VETORELITo 1,

c ZORER, BFONGOIICED, 7uy 7 8308 100 8, 7 R 118 HD(EE N R Sz,

—
Output 4 The strategy for dissemination has been developed and executed
|

Construction systems investigated

4 easy-reading handbooks on each of the
four construction systems investigated
were produced

Massive dissemination has been
carried out through TV programs
and radio spots.

Soil Cement confined masonry Concrete Block system

CEAEOF ATEIMEEE Z LI FIC SCH D, BHBEM TR LT R, =P =7 K7 FXT
13 38" DR GRARBIHR) THLRELRN-T,
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Earthquake resistant Popular housing is promoted among population

By November 2008, 103
block panel houses and
118 reinforced adobe
houses where built by the
government and NGOs.

c SHROFENTLLTO 6 o, [[ Uskiy, e @@ ERTH, =0 V=7 RIZLTW TRIZHY
%)

Future directions

1) Develop the simple & effective model of
earthquake resistant mechanism

2) Propose the effective methods on seismic safety
improvement of houses without changing its
original structural types

3) Investigate the structural performance of the
proposed safety improvement methods by tests

4) Develop the seismic safety evaluation methods
based on the resistant mechanisms

5) Develop the construction manual based on the
evaluation methods

6) Establish the supervision system for construction
quality control

5. NRIVTF A4 AB v gy

g (A
Improvement strategy SR ORREB Z DRI, Hifrim, B T4 RT
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6.2 How to promote safety improvement of non-engineered houses in developing countries /

JUIVOZTREEDMREMER EELNNEDH DM

Presented by Hiroshi Fukuyama, Chief Researcher, BRI / @£ 25T LEMZE S BILF

How to promote safety improvement
of non-engineered houses in
developing countries

Hiroshi Fukuyama
Building Research Institute, Japan

Contents

1) Problems

2) Introduction of JICA Project in El Salvador
(Project Taishin)

3) Future Directions

Problems

1) Lack of knowledge & information of people
about scenario of E.Q. damages

2) Lack of information how to construct the
seismic resistant houses

Introduction of JICA Project
in EI Salvador (Project Taishin)

Strengthening of the
Technology for the
Construction and
Dissemination of
Earthquake-resistant
Popular Housing
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Development

@ TAISHIN Project was implemented from
December 2003 through November 2008,
achieving ~ important progress on scientific
research as well as dissemination activities.

Overall Goal

Project Goal Earthquake-
Earthquake- related damages
resistant popular to low-income
housing has been L> population have
enhanced been reduced

Large-scale Structures
r - — Laboratory at UCA-
construction and equipment

Quick specs:

Inclination capacity: 40°
Maximum supported weight : 60
tons

Dimensions: 8m x 5m

Location: National University of El
Salvador

Large-scale Structures The Tilting Table was designed by

Laboratory at UCA Salvadorean researchers  with
was finished on advice from Japanese and
December 2004 Mexican experts.

it

T . *Researchers and dissemination team

| - members have been trained in Mexico and

! |Japan

L *Short-term Mexican and Japanese experts
~advice project counterpart
At the present time 10 Salvadorean
counterparts have obtained master degrees
at Building Research Institute - BRI

Soil Cement confined masonry Concrete Block system
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Scientific research on Block Panel
system

Testing a adobe house on Tilting
Table at UES

Model house built at Juayua using
Block Panel construction system
L o

Model house built at Suchitoto using
reinforced adobe

research on S
Cement confined masonry

Scientific research on Concrete
Block system

Model house built at San Julidn
using Soil Cement bricks

Model house built within VMVDU
headquarters using Concrete Block
system

adobe

4 easy-reading handbooks on each of the
four construction systems investigated
were produced

During
implementation
of TAISHIN
project, a large
number of
community
leaders where
trained by
project
researchers.

Massive dissemination has been
carried out through TV programs
and radio spots.

Construction manuals

Dissemination

Display for dissemination

By November 2008, 103
block panel houses and
118 reinforced adobe
houses where built by the
government and NGOs.
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TAISHIN #
phase I

* Strengthening of the Technology tor the
Constructionand Disseminalion of
Farthquake-Resistant Popular [lousing

TAISHIN
phase 11

My 2009 - April 2012

* Enhancement of the Construction
Technology and Disscrnination System for

the Carthquake Resislanl Social ITousing

/ Project Goal

Government

Overall Goal

A system to administration in the
disseminate the housing sector to
improved promote dissemination

earthquake-resistant
social housing in El
Salvador is developed

of improved
earthquake-resistant
social housing is
enhanced

Scientific research will continue as important part of the project:

Reinforced Adobe, Soil Cement and Concrete Block systems will be instigated
further.

A Block Panel technical manual will be elaborated and made official by the
government .

Heinfured Adobe

Srstem

VMVDU Staff and technical personnel of local branches will receive
training concerning earthquake resistant social housing, construction
approval procedures and supervision.

Main activities are:

*Officialization of 3 construction norms
*Officialization of a technical manual
*Elaboration of a training program for pilot offices
*Training of official regarding operational guides

Dissemination team has developed a plan which is geared to
institutional strengthening and human security.

e

Whole Society: ‘Culture of prevention | disasters
1 -tusiston prevention

“Awareness

[_psscrmivgaion ] -Demythoiogaing

T
Buildings codes Regulation and nsiitutional e—
supervision strengthening for building codes
existing in El

pr— g
Teaching

rw

[ o] Seaon

“Dissemination
and training

o ]

“Training stage “Retrofitting

“Knowledge about how to construct houses
using system investigated in TAISHIN
project,

“House maintenance

“Reparation (house restoration)

“Costs (for each system investigated)

Future directions

1) Develop the simple & effective model of
earthquake resistant mechanism

2) Propose the effective methods on seismic safety
improvement of houses without changing its
original structural types

3) Investigate the structural performance of the
proposed safety improvement methods by tests

4) Develop the seismic safety evaluation methods
based on the resistant mechanisms

5) Develop the construction manual based on the
evaluation methods

6) Establish the supervision system for construction

quality control
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Future directions

1) Develop the simple & effective model of
earthquake resistant mechanism

2) Propose the effective methods on seismic safety
improvement of houses without changing its
original structural types

3) Investigate the structural performance of the
proposed safety improvement methods by tests

4) Develop the seismic safety evaluation methods
based on the resistant mechanisms

5) Develop the construction manual based on the
evaluation methods

6) Establish the supervision system for construction
quality control
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