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Earthquakes Don’t Kill People
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About Build Change

- US 501(c)3 international non-profit social enterprise with
programs in Indonesia, China and Haiti

- Founded in 2004 by Elizabeth Hausler, bricklayer and Ph.D.
earthquake engineer from University of California, Berkeley

— Goals: Design earthquake resistant houses; train builders,
homeowners, government officials and engineers to build them;
change construction practice permanently

- Mission: Greatly reduce deaths, injuries, economic losses from
housing collapses due to earthquakes in developing countries

- Impacts: 72,000 people living in houses improved by Build

Change, over 12,000 people trained; no damage to minimum
standard houses in 2009 earthquake; governments adopting Build
Change model

www.buildchange.org cgh:i!gael



___ Stimulate Local Demand
™. .\ (Homeowners)

- —a ~
(N
AR N
'S N i
. L |
= - -
“d e e ¥
At
Lot 3 : :
\} s Ny
< X
QTR o,
et
\ 3
P W
Pl N
O Y Z 3
s =
A AN
:
1
P 9%
- 5
>3 -
o Mg 2 S
£ o ¥
X > {
- aevd " )
ORRE S
{
vy ¥ »
s B
¢ 9
PRETE
N >
Sy s
‘
-3&
\
r

Jl
o3

Srn

es
| RS
14

N ——han, W W ab -,
!

2 W, |
.




WHAT’S HAPPENING NOW IN HAITI on HOUSING

1. BUILDING ASSESSMENTS 2. YELLOW HOUSE REPAIRS
e 394,803 buildings tagged e Several 1,000 buildings repaired
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3. DEBRIS REMOVAL 4. TRANSITIONAL SHELTER
e 2 million cu m cleared e 39,219 shelters built

www.buildchange.org CE:L'gaeI



WHAT BUILD CHANGE IS DOING IN HAITI on HOUSING

1. DESIGNING HOMES 2. TRAINING PEOPLE
* Confined Masonry e Builders > 1,000
e Reinforced Masonry * Homeowners > 2,400
 Timber Frame * Engineers ~80
 Concrete Moment Frame * Relief Agency Staff
* Retrofitting Options * Government Officials
* |nputs on Repair Guideline * Building Materials Producers
3. INFLUENCING POLICY 4. PROVIDING HANDS-ON
«  Ministries TECHNICAL ASSISTANCE to
e Donors HOMEOWNERS
* Cluster Agencies * 76 homeowners
« BBBC Jury * Partnerships for Scale

www.buildchange.org cgh:i!gael
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Healthy &
Hlygienic?y,

Safe? -
Sustainable?®

“Homeowner prefers toilet outside, donor
put teilet inside

2001 Bhuj, India Earthquake, Donor-Driven

www.buildchange.org cghgﬁ,'gael




I\. = o

L@
2001 BhUJ, Indi3 Earthquake Horr(eowner-Drlven




Housing Reconstruction is Development

And like any development challenge, it comes down to money, technology and people

TECHNOLOGY

Earthquake-resistant construction will become common if the right
technology is widely known, locally available, and culturally
accepted.

MONEY

If the technology is too expensive, people will not use it.
Homeowners need sufficient funds to build a safe house.

PEOPLE

Someone has to want the house to be earthquake-resistant:
homeowner, government official, relief agency, or donor.

www.buildchange.org cgh:i!gael



Build Change Six Step Model

1. Learn First = Technical and Market Research
2. Design Earthquake-Resistant Houses for Local Context

3. Build Local Capacity = Builders, Engineers, Construction
Professionals

4. Stimulate Local Demand =2 Homeowners and Government Officials
5. Facilitate Access to Capital

6. Measure the Change

www.buildchange.org CE:L'gaeI



Step 1: Learn First

WHY DID BUILDINGS COLLAPSE?
AND WHY DID THEY NOT?



Why Did
Buildings
Survive?
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Build Change Three C’s for Safe Constru tlon 77

Configuration
 Simple, Square, Symmetric

* Light, flexible = good
* Heavy, brittle = bad

Connections

* Everything tied together: walls to
foundation, walls to beams and
columns, beams and columns to
each other, roof to walls

Construction Quality

e Clean sand, angular gravel, fully fired bricks,
well made blocks, new steel of sufficient

diameter, timber protected from insects and

water, good masonry workmanship

www.buildchange.org




Barbending Training
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WHAT TYPES OF HOUSES DO PEOPLE
WANT TO BUILD HERE, NOW?



Housing Subsector Study in Haiti
TECHNOLOGY — MONEY — PEOPLE

1. What type of house do people want
to build here, now?

2. Materials? Architecture? Size,

layout, lifestyle, climate? Hazards?

What codes apply?

Who builds? With what skills/tools?

Who buys materials? From where? measy

Who pays? How does money flow? ¥
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LOW OR NO-COST IMPROVEMENTS,
COMMON BUILDING TECHNOLOGIES



% Earthquake-Resistant Confined Masonry
uil

House for Aceh, Indonesia WINNER
Change ’ 2006 Excellence in

Traditional Acehnese [Sitladiel

Lightweight roof : ; Engineering Award
timber in the gable Strugtural Engingeers

cover on timber -~ ,

! Association of Northern
truss connected , v ' " California
to the walls : ;

Simple, square,
Reinforced concrete » symmetric layout
tie columns and bond B

beams “confine” the

masonry wall together i

4 6F
[

Steel reinforcement in
between the bricks,

connects the walls to
the columns

=

Masonry wall built with Good quality steel
locally available, good quality tied together
materials and workmanship




If Bricks Are Laid Dry...

Bad P r-,:acti.cel —
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 Wall will be weak
Easy to crack or overturn-wall by-striking with.a:fist
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Soakmg Brlcks in Clean Water Prior to Laying

Is one of the most important steps to
improve the strength of masonry walls built
In Indonesia, and their performance during
earthquakes

www.buildchange.org cghgﬂgael



Common Building Types - Haiti

Concrete Moment Frame
Reinforced Masonry
Confined Masonry
Timber Frame
Retrofitting

Lk whe

Build Change designed systems (with Memorandum of
Agreement with MTPTC)
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EXAMPLE PLAN FOR SINGLE STORY HOUSE

wwwwwwwwww

3500 APPROX

10
WINDOW / FENETRE

TOTAL AREA: 33 m2 (27 m2 INDOORS)
COST PER SQ M: US $450-460 APPROX
TOTAL COST: US $15,000 APPROX (HTG 597,000)

—r—
FRONT VIEW SIDE VIEW
Y I T e — = et S ey —
BACK VIEW SIDE VIEW




CONFINED MASONRY - KEY DESIGN DETAILS AND GUIDELINES

CONFIGURATION

LIMIT LENGTH OF LAYOUT TO 3 TIMES WIDTH (SINGLE STORY) OR 2.6 TIMES WIDTH (TWO STORY)
PROVIDE 5% WALL AREA IN BOTH DIRECTIONS

LAYOUTS SHOULD BE SYMMETRICAL WITH A MINIMUM OF TWO SEPARATE LINES OF WALLS IN EACH
DIRECTION

MAXIMUM DISTANCE BETWEEN ORTHOGONAL WALLS IS 3.5M
MAXIMUM FIRST STORY HEIGHT IS 2.75M / MAXIMUM SECOND STORY HEIGHT IS 2.55M

PLACE RC TIE COLUMNS AT EACH CORNER AND WALL INTERSECTION AND AT BOTH SIDES OF
DOORS AND CONTINUOUS RC BEAMS ABOVE AND BELOW ALL MASONRY WALLS
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ARE THESE CHANGES AFFORDABLE?
ARE THEY TOO CONSERVATIVE?



MTPTC APPROVED DESIGN CRITERIA

« WIND LOAD BASED UPON PAHO WIND SPEED MAPS FOR CARIBBEAN FOR
APPLICATION WITH WIND LOAD PROVISIONS OF ASCE 7 2008 (119 MPH,

EXPOSURE CATEGORY C) (DOES NOT GOVERN CONFINED MASONRY DESIGN,
GOVERNS TIMBER FRAME ROOF)

+ SEISMIC LOAD DETERMINED FROM 2010 USGS SHORT PERIOD SPECTRAL
ACCELERATION MAPS FOR 2% PROBABILITY OF EXCEEDANCE IN 50 YEARS
(SEVERAL CASES CONSIDERED)

« MATERIALS AND MATERIAL PROPERTIES BASED UPON SURVEY OF LOCALLY
AVAILABLE MATERIALS

+ REINFORCING STEEL: GRADE 40, RIBBED

« CAST-IN-PLACE CONCRETE: 3000 PSI (2500 PSI USED IN DESIGN) FOR
CONFINING ELEMENTS AND ROOF, 2200 PSI FOR FOUNDATION

+ CONCRETE BLOCK: SEVERAL CASES CONSIDERED

« TIMBER: VISUALLY GRADED SOUTHERN PINE NO. 2

wEwy
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DESIGN CRITERIA

SEISMIC PERFORMANCE AND BLOCK STRENGTH

Single-Story House with Lightweight Roof

CONCRETE BLOCK STRENGTH

SEISMIC DESIGN CRITERIA

4.8 MPa (700 psi)

Minimum Standard Case A (Sds = 0.5g)

8.3 MPa (1200 psi)

Limited Zone Case B (Sds = 1.059)

11.0 MPa (1600 psi)

All-inclusive Case C (Sds = 1.679)

Single-Story House with Concrete Roof

CONCRETE BLOCK STRENGTH

SEISMIC DESIGN CRITERIA

4.8 MPa (700 psi)

Not Permitted

8.3 MPa (1200 psi)

Minimum Standard Case A (Sds = 0.5g)

16.5 MPa (2400 psi)

Limited Zone Case B (Sds = 1.05g)

Two-Story House with Concrete or Lightweight Roof

CONCRETE BLOCK STRENGTH

SEISMIC DESIGN CRITERIA

4.8 MPa (700 psi)

Not Permitted

8.3 MPa (1200 psi)

Minimum Standard Case A (Sds = 0.5g)

16.5 MPa (2400 psi)

Limited Zone Case B (Sds = 1.059)

.
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Earthquake-Resistant Design Continuum for Housing

Sufficiently

Safe and
Code-Based  ngordable
Design

High Cost /\ \ Low Cost
Very Safe k// Dangerous
Deaths and

Injuries

www.buildchange.org cghgﬂgael



R&D ON LOCALLY SUSTAINABLE
HOUSING SOLUTIONS



Simple Field Tests for Materials and Construction Quality

— Simple Field Tests

e

_—

and With tob
much mud

Clean Snd

— “Laboratory” Tests
- Full-Scale Tests

www.buildchange.org CE:L'gaeI
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Construction Supervision Checklists

Homeowner: ID No: GPS:

BC Engineer: Address:

BUILD A STRONG MASONRY WALL

1|MORTAR MIXING Planned? Date Photo # Lecommendation Made
a_ |Use mortar 1:3 mix (add 0.5 parts lime if available) Oui / No
b |Use clean, fine river sand Oui / No
¢ |Use clean water (not salty or muddy) Oui / No
d |Use Type 1 Cement Oui / No
e |[Mix a clean, concrete or asphalt surface, not on dirt Oui / No
f |Using a mechanical mixer is best Oui / No
g [Batch out gravel, then sand, then cement Oui / No
h_[Turn over 3 times or until color is uniform Oui / No
i [Do not use too much water! Add water slowly Oui / No
2WALL MASONRY Planned? Date Photo # Recommendation Made
a_ |Use 15 cm wide concrete block ("Bloc 15") Oui / No
b |Wet concrete blocks prior to use Oui / No
¢ |Use a line and deadman Oui / No
d_|Prop up column steel so it remains plumb Oui / No

www.buildchange.org




BUILD LOCAL CAPACITY
(TRAIN PEOPLE)



Build Capacity: Mentor Local Pro@iwg.-.

RN

e

Y/

m 4
Aal Y /
0

Build Change Haiti Team
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Build Capacity: Mentor Local Professionals

e

Build Change Indonesia Teanﬁh' L 8

www.buildchange.org chggi!gael



Build Capauty Train Local Builders
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Short Courses — Haiﬁ
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al Builders

)

Apprenticeship Programs — Indonesia

www.buildchange.org cghgi,'giel



Build Capacity: Train Local Builders

' On-the-Job, A _663661 Training = Indo

S




Build Capacity: Train-Irade School S




1

Construction Technical School Training — China CIVTC

www.buildchange.org chggi!gael
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Construction Technical School Training — China CIVTC
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STIMULATE LOCAL DEMAND
(EMPOWER PEOPLE)



Stimulate Local Demand (Homeowners)

1. Why Houses Collapse, and Simple Ways to Prevent

2. How To Sign a Good Contract and Read a Drawing

3. How to Check Materials and Construction Quality

www.buildchange.org cgh:i!gael



Homeowner-Driven Reconstruction
1. Decide Structure Type (Timber? Confined Masonry?)
2. Draw Layouts
3. Estimate Costs
4. Select a Good Builder and Sign a Fair Contract
5. Check Materials Quality and Supervise Construction

Homeowners

Change

Homeowner Staff

www.buildchange.org cgh:i!gael
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Stimulate Local Demand (Homeowners)
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Multi-Laterals and Humanitarian Agency Partners
— Australian Red Cross

- CARE International Indonesia @ OXfam OCRS

International CATHOLIC RELIEF SERVICES

—> Catholic Relief Services
- CHF International
- Cordaid

- International Federation of the Red Cross
and Red Crescent Societies

- International Organization for Migration
- Mercy Corps

—> Oxfam International GB

- Save the Children """

care

(=}USAID
—> USAID OFDA (through Mercy Corps, Asia 3%« /g'

Foundation, Habitat for Humanity)

www.buildchange.org
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Stimulate Local Demand (Government Officials)

—Build Change invited by Tumen Party Secretary to oversee/inspect
houses

- Developed easy-to-implement minimum standard checklist

-2 Now expanding government training programs

www.buildchange.org cE:L'gaeI
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GETTING THE WORD OUT
THROUGH SOCIAL MARKETING



Social Marketing
Campaigns

Target: Homeowners

Message: Don’t use
broken or poor quality
blocks; don’t use recycled
or rusty steel

Dissemination: Training
programs, one-on-one
technical assistance,
community buildings,
billboards

Country: Haiti

www.buildchange.org
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Ikutl petunjuk penting berikut untuk membangun rumah permanen yang aman gempal

[ J
‘ a m a I n S Mengapa beberapa rumah lkuti petunjuk 3K:
? runtuh saat terjadi gempa, Konfigurasi (Bentuk): bentuknya sederhana,
sedangkan yanglainnya tidak? sama sisi (simetris), persegi lebih baik.

Koneksi (Sambungan): sambungan balok atas
dengan tiang kolom,

Ta rget . H omeowners —- e '\?; "ﬂ* dan gunakan besi stik untuk menyambungkannya.
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Kualitas Konstruksi: belilah bahan-bahan
dengan kualitas yang baik dan ikufi

L petunjuk-petunjuk teknis penting.

, MASALAM @ @  soLus
Message: If you can just B S =
do these six things, your | .
masonry home will be

much safer

i
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Buat keoneksi yang kuat antara

Masalah: Tidak ada jemeh yang terikat dengan

sambungan

B ®

4
d

Jangan menggunakan tombak
Masalah: Tombak layar  layar atau dinding ari dari bata,
atau dinding ari yang  karena berat, mudah bergeser
rubuh  dan rubuh. pakai kayu atau
buat model atap bungkus nasi

-
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Dissemination: Training
programs, one-on-one |
technical assistance, T Ve s SRS =

Untuk semua dinding dengan
Maslah: Dinding dengan  jendela dan pintu, gunakan
jendela yang besar dan  balok pinggang atau
pintu akan mudah rubuh  penguatan dengan besi
melintang, diikatkan ke kolom

—p—
:

diapasang kering, spesi oir sebelum ol e -
st jpasang dan diisi =
tidak diisi penuh dengan spesi secara penuh dan padat

community buildings el

Masalah: Tidak ada  piekee mﬂ:‘&ﬁ":@
sambungan antara  potangan besi untuk mengikat
dinding dengan kolom  dinding dengan kolom

il
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Country: Indonesia .. -
S UsAID DFID == % IASC =i

chango Indonesia Sheiter Cluster
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You can help keep
your famllles safe
from earthquakes!

Social Marketing Wk RS RAG R

. 5%&.'}3- Concrete
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technical assistance,
community buildings
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Country: China
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of Red Cross and Asd Crasount Socleties
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Billboard on Rue Delmas, Port-au-Prince, Haiti

[t’s time to change the way we build
Use good quality material and a qualified builder




FACILITATE ACCESS TO CAPITAL



Overall Cost Per House is Less When Homeowners Lead

—‘ West Sumatra: USS3,000 - 58,000

NI /ncludes government grant, homeowners own funds,
8 Build Change technical assistance. Homeowners

- Use more recycled materials
- Build only what they need, no waste and theft

- Support local economy by buying local materials
and hiring local builders

Effective Grant

' Aceh: USS512,000 - >520,000

Includes donor-funded materials and labor, overheads,
warehousing, construction management, quality
control, retrofitting and rebuilding.

Less Effective Grant

Homeowner-driven model stretches donor dollars
further.

www.buildchange.org cgh:i!gael



How to Learn
More About
Homeowner-
Driven
Reconstruction

“Earthquake-Resistant
Houses” in Build Back
Better Issue of Innovations
Journal, Prepared for
Clinton Global Initiative
Annual Meeting

www.buildchange.org

volume 5| issue 4 | fall 2010 A quarerly joumal published by MIT Press

TECHNOLOGY | GOVERNANCE | GLOBALIZATION

Build Back Better

Strategies for Societal Renewal in Haiti

President Bill Clinton Our Commitment to Haiti
Denis O’Brien Haiti’s Potential Waiting to Be Fulfilled

Anne Hastings et al. A Bank the Poor Can Call Their Own
commentary: Reeta Roy

Catherine F. Lainé Building a Better Haiti by Investing in Haitians
commentary: Michael Carey

Mark Summer The Value of Information and Communication

Technologies in Humanitarian Relief Efforts
commentary: Josh Nesbit and Leila Chirayath Janah

Monique Rocourt Rediscovered Identity
Ida Norheim-Hagtun and Patrick Meier Crowdsourcing for Crisis Mapping
Elizabeth Hausler Earthquake-Resistant Houses

[sobel Coleman & Mary Ellen Iskenderian | Bracken Hendricks et al.
Angel Cabrera, Frank Neville and Samantha Novick | Regine Barjon et al.

ENTREPRENEURIAL SOLUTIONS TO GLOBAL CHALLENGES




MEASURE THE CHANGE



> 72,000 PEOPLE IN SAFER HOUSES
> 12,000 PEOPLE WITH BETTER SKILL
> LONG-TERM CHANGE



BUILD CHANGE EXPANSION PLANS

Indonesia

1. Hands-on Technical Assistance

2. Trade School Student Training

3. Better Brick Manufacturing

China

1. Government Officials Training

2. Technical College Training

Haiti

Hands-on Technical Assistance
Vocational Training with Job Placement
Better Block Manufacturing and Marketing
Materials Testing and Research

Al

Social Marketing thru Radio, Posters, Billboard

www.buildchange.org cghgﬂgael



BUILD CHANGE NEEDS and OPPORTUNITIES

Haiti — Train the Trainers
1. Structural Engineering — Retrofits and New Construction

2. Construction Supervision and Training — Retrofits and New
Construction

3. Geotechnical Engineering, Slope Assessment and Stability
4. Materials Testing and Research Assistance

5. Better Block Manufacturing and Marketing Promotion
Research Opportunities

Homeowner Satisfaction, Cost Per Impact, Contrasting T-Shelter, Core
House, Permanent House

www.buildchange.org cgh:i!gael



Thank You - Contact Us

Dr. Elizabeth Hausler, Founder + CEO

elizabeth@buildchange.org

US Mobile: 1.415.235.9930
Haiti Mobile: +509-3702-8251

@oing
green
social change

starts here

ASHOKA

[:IE] FOUNDATION DRAPER . RICHARDS
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