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TIME Description Speakers Duration

13:00 Welcome & Introduction Mathieu Gamba – Facilitator, Medair 10 min

13:10

“The Revision of Haiti’s National Building Code 

as a driver to strengthen the construction 

ecosystem”

Pierre Paya – Project Manager, Build 

Change
20 min

13:30

“Readiness for Post-Disaster Rebuilding: 

Building Codes and Safe Construction Practices

Lessons from Pakistan, Haiti, Nepal”

Martin Hammer – Architect & Co-Director, 

Builders Without Borders
20 min

13:50
“Construction Technology: Lime Stabilized Soil 

(LSS)”
Bee Rowan – CEO – Straw Build 20 min

13:10 QUESTIONS/DISCUSSIONS Mathieu Gamba – Facilitator, Medair 15min

13:25 Next Step / Conclusion
Mathieu Gamba – Facilitator, Medair

Liz Palmer, Save The Children
5 min



THE
HUMANITARIAN
RESET

2025

Triggered by severe funding cuts — including major 
reductions in US assistance starting in early 2025 — the 
ERC launched the Reset to make the system lighter and 
more efficient.

Fewer Clusters

From 11 standalone clusters to 8, with the new SLSC Cluster integrating Shelter, CCCM and 
HLP

Hyper-Prioritization

Operations refocused on the most critical life-saving needs; reduced number of people 
targeted

Power to Local Actors

Lighter sub-national coordination, more flexible funding and strengthened local leadership

Reduced Bureaucracy

Streamlined coordination systems and reporting requirements across the humanitarian 
response system



HUMANITARIAN RESET 2025 RESULTS

WHAT CHANGED

F R O M T O

11 standalone clusters →
8 clusters (as of 1 January 
2026)

Shelter Cluster: UNHCR/IFRC 
co-lead →

SLSC Cluster: IOM/IFRC co-
lead

Separate CCCM cluster →
Integrated Shelter + CCCM + 
HLP

Conflict vs. disaster split 
between agencies →

IOM & IFRC jointly 
accountable for both

SLSC THEMATIC AREAS

The new SLSC Cluster is an integrated coordination platform recognising that 
affected people live in diverse settings — camps, informal sites, host 
communities, urban and rural settlements — and need coherent support 
across all locations.

• Shelter & Essential Household Items

• Site and Settlement Planning

• Site and Area-Based Management & Coordination

• Community Engagement & Accountability

• Housing, Land & Property (HLP)

• Energy & Environment



THE CLUSTER APPROACH AND HUMANITARIAN RESET

KEY CHANGES

• From 11 standalone clusters to 8

• “New” Shelter, Land and Site Coordination 
(SLSC) Cluster

• The SLSC Cluster integrates Shelter, CCCM and 
HLP into a unified, place-based coordination 
platform supporting displaced people across all 
settings — camps, informal sites and host 
communities

• To learn more about the Humanitarian Reset, 
access the FAQ

https://www.globalcccmcluster.org/tools-and-guidance/minimum-standards-camp-management


TYPES OF COORDINATION MECHANISMS

IDP Coordination
Cluster Approach

Applied in situations of internal 
displacement, typically conflict-
induced. The cluster approach 
operates under the IASC 
framework.

Example: Haiti 2010 earthquake

Refugee Response
UNHCR-led / Sectors

For cross-border displacement, 
UNHCR leads within the Refugee 
Coordination Model. Sectors —
not clusters — are used.

Examples: Ukraine (outside), Uganda

Mixed Situations
Combined approach

Where IDP and refugee 
populations coexist. 
Coordination spans both the 
cluster approach and refugee 
response frameworks.

Example: Nigeria

Migrant Response
Regional coordination

IOM leads regional platforms for 
mixed migration flows, such as 
the Regional R4V platform for 
Venezuela displacement.

Example: R4V Platform



HOUSE KEEPING

➢Use the Q&A chat to share questions adding to whom it is addressed (not the usual 

chat)

➢Use the usual chat to share reflections, comments or relevant resources and 

links

➢Please turn on your camera when you speak, if your connection allows

➢Please keep your microphone muted when not speaking

➢Be mindful of time and keep your contribution concise

Please note that the meeting is being recorded to be shared on the 

GSC Technical CoP webpage



The Revision of Haiti’s National Building 
Code as a driver to strengthen the 
construction ecosystem

Build Change

Pierre Paya
Project Manager
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• Context and Rationale 

• Importance of Building Code 

• Code Revision Scope 

• Engagement of stakeholders and dissemination 

• Adaptation of International Standards to local context

AGENDA
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• Haiti is one of the most disaster-prone 

countries in the world.

• Earthquakes, hurricanes, floods, and 

landslides frequently cause significant 

damage.

• Informal construction and limited 

enforcement of regulations make buildings 

highly vulnerable.

Context and rationale
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• We mobilize people, money, and 

technology to transform regulation, 

financing, and construction systems 

for the structural improvement of 

housing and the construction of new 

housing worldwide.

Context and rationale
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Build Change has worked in Haiti since 2010 across all 

levels of the housing sector:

• Homeowners: Provided technical assistance to 

rebuild or retrofit 1,700 houses.

• Builders: Established competency-based 

construction training centers, training 1,500 

builders.

• Material Providers: Supported 250 block factories 

through production training.

• Engineers & Architects: Trained 200 professionals in 

evaluation, design, and construction supervision.

• Local Authorities: Developed technical guides and 

resources to strengthen local governance.

Context and rationale
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• Revision of the National Building Code and its dissemination 

• 24 years + 6 months

• Project financed by the Coalition for Disaster Resilient Infrastructure 

though the IRIS program

• Project led by the MTPTC, with its implementing partners Build Change

Context and rationale
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• High informality in the residential sector, with little control and no common 

standards.

• Exposure to multiple hazards (earthquakes, hurricanes, floods).

• Private sector investment (including the informal sector) in permanent housing.

• Humanitarian sector investment in permanent housing for reconstruction.

Without a common framework, each actor develops their own standards.

Importance of Standards
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• Building codes integrate the key factors of earthquake- and wind-resistant 

construction, including:

○ hazard intensity (earthquakes, hurricanes)

○ site conditions and soil types

○ building types and occupancy

○ construction systems and methods, including vernacular practices

They provide a common technical framework to guide safe construction.

Importance of Standards
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• Building codes are designed around the concept of acceptable risk, which depends 

on the type of building.

• For residential buildings, the objective is generally life safety, not zero damage.

○ Performance objective during earthquakes, strong winds, and heavy rainfall:

○ Low risk of fatalities

○ Low probability of building collapse

○ The structure resists major hazards such as seismic shaking, strong winds, flying 

debris, and heavy rain

○ Foundations and the building envelope remain stable

○ Some damage may occur

Importance of Standards
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● Building codes serve three major functions:

● Securing investments and life by reducing the risk of structural failure

● Harmonizing practices by  providing a common standard for NGOs, donors, and 

government

● Strengthening the construction sector

→ Reinforcing the regulatory framework and construction actors

→ Creating a basis for resilience from design to construction

Importance of Standards
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Code Revision Scope

20Emergency Provisions Core Building Code Systems Building Code Guidelines

2018 CNPH and 

Supplement 

(2019?)

Local commentary 

/application document and 

translated version 2015 IPC 

(abbreviated?)

2010 Post-Earthquake 

Emergency provisions

Adopted IBC, CBC, 

Eurocode by Reference

Includes seismic and wind 

hazard information

Confined Masonry 

Construction Guide

(September 2010)
One-two story CM 

buildings

Repair Guide

(October 2010)

Retrofit Guide

(2013)
One-two story 

buildings

Timber frame and 

masonry infill Guide

One-two story 

masonry buildings

2012 CNBH

(Jan 2013 Ed.)

Based on IBC and IRC

Part 0 Scope/Admin/Hazards

Part 1 Small Buildings

Follows IRC...

Part 2 All Buildings

(including existing)

Mostly placeholder
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The Haitian National Building Code has been progressively developed since 2012, 

but with some issues : 

● Combination of code requirements and guidelines, which limited its recognition 

as a fully enforceable code

● Some sections were incomplete or outdated

● Limited consideration of cyclonic risk and climate change impacts

● Did not fully address some common construction systems (e.g., vernacular 

construction)

● Limited guidance on seismic and hurricane retrofitting

Code Revision Scope
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Code Revision Scope

Preface

explaining how the Code works and how to ensure 

compliance.

Code Application Document for IBC 2021
IBC translation and adaptation for Haiti, particularly 

regarding local hazards.

Part 0
Preface

Part 2
Small buildings 

Part 1
All Buildings

Document d'Adoption de IRC pour 
Haïti avec commentaire

Guide de référence conforme avec le code, 
incluant les risques locaux.

Code Compliant Directives

Prescriptive directives for small buildings 
(up to 3 stories, 300 m² footprint, masonry, 
lightweight roof or slab) 

Prescriptive directives for strengthening or 
reinforcing masonry buildings 

Prescriptive directives for timber-frame 
buildings with masonry infill or for buildings 
with a timber-frame structure
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Main technical standards produced through the revision : 

● Updated hazard assessment: revision of seismic and cyclonic risks using the 

most recent available data

● Improved seismic and cyclonic resistant design: revised percentage-of-

required-walls method for confined masonry, light weight roof solutions

● Expanded building scope: buildings up to 3 stories, with possible commercial 

use at ground floor, and provisions for low to medium flood-risk areas

● Adaptation to local construction systems: timber frame with masonry infill, 

confined masonry 

● Broader resilience considerations: guidance for retrofitting and extensions, 

improved accessibility, and gender considerations

Code Revision Scope
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Code Revision Scope 

Lesson learned for developing standards :

● Building code development is a long-term process and cannot be completed in a 

single revision; it can be developed progressively, section by section.

● Establishing a general framework based on ICC codes through a Code Application 

Document allows for a coherent technical foundation with limited effort.

● Having a ICC licensing agreement to ensure long-term technical partnership 

beyond the project

● In parallel, develop prescriptive directives adapted to common construction 

typologies (such as vernacular construction and confined masonry), with clearly 

defined limitations.

● This approach allows multiple pathways to compliance with the standard, 

depending on building type and level of engineering.
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Stakeholder Engagement 

● The key success of code and standards is 

its application by the construction sector

● Project developed since the beginning as 

a way to engage local construction 

sector

● Project led by the Ministry of Public 

Work (MTPTC) ensuring government 

commitment

● Before the revisions start 6 engagement 

period to understand the stakeholders 

priorities. 
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Stakeholder Engagement

● Institutionalization of a Steering 

Committee, with clear term of reference

● Representatives from government, 

professional associations, and universities

● Strategic direction of the CNBH revision

● Ensure stakeholder needs are considered

● Review and approve the code

● Continue beyond the project for future 

updates

● Technical committee with local and 

international experts, peer reviewing 

process 

Comité de pilotage National
- MTPTC - Direction 
- Membres du CPN 
- Coordinateur du Comité Technique
- Build Change - Secrétariat 

Comité Technique

Experts
Déterminé selon expertise 
nécessaire

Dirige, Révise et Valide Propose, conseil, soumet pour validation

MTPTC (coordinateur)
Build Change

Rédige les articles du 
code

Consulte
Soumet pour révision

Conseil, relit
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Stakeholder Engagement

Steering Committee 
Meeting

• Technical content and 
submitted comments will be 
discussed together; 

• Corrective actions registered;
• Approved parts closed. 
• An acta will be taken

Technical Committee
Issues the material to be 

reviewed 
• Word document of code-review 

documents (numbered lines);
• Schedule for comments (to be 

resubmitted by steering committee 
members on day #10 of review);

• Summary explaining main changes 
realized (why they were done, any 
supporting calculations, etcetera);

2 weeks

Steering Committee Review Period 

Tech Committee 

Shares Acta 

Steering Committee 

Additional Comments

Technical Committee
Post-meeting Review

2 weeks

Tech. Committee Review Period 
1 day 5 days

Next Steering 
Committee 

Meeting
• Discussion of 

reviewed part based 
on agreements taken.

• Formal approval and 
closure. 

Steering Committee 

Initial Comments

3 days

● Approval per section in each Steering Committee, with sufficient time to review

● Tracking system of decision made, and comments on the document

● Ensure the final approval is a formality as everything has been approved before
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Stakeholder Engagement

● Pre-publication of the code for public review, 

allowing all engineers to make comments 

before approval

● Use of a dedicated website for dissemination 

(~3,400 visitors)

● Organization of webinars with universities, 

associations, and the Shelter Cluster so 

everyone is aware of the code and can still 

make comments

● Help to prepare the “real” awareness 

campaign https://cnbh2025.com/
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Stakeholder Engagement

● Awareness campaign through 

multiple media (radio, 

television, social media, press)

● Official validation ceremony 

of the CNBH 

● Participation to public events 

organized with key 

institutions (Civil Protection, 

College of Engineers)
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Stakeholder Engagement

● Training sessions for all actors (engineers, architects, 

builders, homeowners)

● Collaboration with universities and professional 

associations to integrate the CNBH in the curriculum

● Online training webinars for those we can’t attend 

● More than 2,000 professional trained 
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Stakeholder Engagement

Lesson learned for Stakeholder Engagement :

● Stakeholder engagement is essential at every stage 

of the project

● Institutionalize a steering committee to ensure 

continuity beyond the project

● Combine dissemination and public review to allow 

engineers and professionals to provide comments 

● Use webinars and outreach activities to promote 

the code and its standards

● Use all communication channels 

● Government-led projects to implement the code 

and enforce it in law.



32

Adaptation of International Standards to local context

3 Examples of Adapting International Standards in Haiti :

- Design of lightweight roofs, based on the WFC manual.
- Design of confined masonry, using a PSM method instead of element-by-element

shear calculation.
- Integration of a vernacular typology, based on seismic testing and a prototype

approach.
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Cyclonic resistant Light Weight Roof

Adaption of the Wood Frame Construction Manual 

and the National Design Specification (NDS) from 

the American Wood Council to the Haitian context, 

taking into account local specificities including 

○ Absence of structural diaphragms (such as 

plywood or CGI)

○ Limited availability of connectors (nails, metal 

straps mostly),

○ Limited timber sizes (2x4, 2x6 southern pine) 

Adaptation of International Standards to local context
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Various roof solutions have been 

developed.

Determined the size and spacing of 

structural elements (rafters, purlins, 

trusses).

Defined the fastenings between CGI 

panels, structural elements, and walls.

Ensures structural integrity and 

suitability for local conditions.

Adaptation of International Standards to local context
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Confined Masonry Buildings

● Confined masonry is not explicitly covered in IBC, 

ASCE 7, TMS 402/602, or ACI 318

● These standards require full seismic force calculation, 

structural analysis, and stress verification

CNBH Approach

● Use of a Wall Area Percentage method for confined 

masonry design

● Defines minimum required wall percentage based on 

seismic hazard, block type and wall thickness, number 

of stories

Adaptation of International Standards to local context
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● Advantages

○ Prescriptive design method easier to apply in practice

○ Allows engineers to verify seismic resistance without full structural analysis

● Technical Basis

○ Derived from principles of IBC, ASCE 7, TMS 402/602, ACI 318

○ Calibrated using experimental test data from confined masonry walls 

representative of Haiti

○ Applicable within defined building limitations studied in CNBH Part 2

Adaptation of International Standards to local context
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● Based on local knowledge, skills, and 

construction intelligence

● Supported by a long serie of projects, 

scientific studies seismical test, and 

lessons learned, building on the TCLA 

approach developed after the January 

12, 2010 earthquake

● Based on a guide approved by the 

MTPTC

Adaptation of International Standards to local context



38

● Timber frame walls braced on vertical (walls) 

and horizontal (ceilings, floors) planes

● Braced roof structure, fixed to the top wall 

band.

● Roofing materials attached to purlins, which 

are fixed to the roof trusses.

● Energy dissipation through ductile 

connections

● Progressive and controlled degradation of 

sacrificial elements (infills, cladding, roofing 

components)

Adaptation of International Standards to local context
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● A prototype is defined, 

in the code with certain 

dimensions

● Less flexibility for the 

design in the code but 

gives guidelines to go 

beyond

Adaptation of International Standards to local context



Technical Community of Practice

Damage Assessment Sub-CoP

Thank you

Technical Community of Practice (TCoP)



Readiness for Post-Disaster Rebuilding: 
Building Codes and Safe Construction Practices
Lessons from Pakistan, Haiti, Nepal Martin Hammer

Architect and Co-Director
Builders Without Borders

martin@builderswithoutborders.orgBuilders Without Borders

mailto:martin@builderswithoutborders.org


*

Oct 18, 2005, Magnitude 7.8

Kashmir Earthquake Epicenter

2005 Kashmir earthquake killed 

86,000, injured 130,000 and left 3.5 

million homeless in northern Pakistan

Builders
Without
Borders



43

Builders
Without
Borders

Pakistan’s Earthquake Reconstruction and 
Rehabilitation Authority (ERRA) approved
3 wall systems for rebuilding rural housing 

The traditional earthquake-safe Dhajji Dewari
system was championed for inclusion by Swiss 
architect Tom Schacher* and Pakistani engineering 
professor Qaisar Ali

* Use of ERRA-approved construction system allowed access to 
rebuilding funds from the World Bank  ($3000 USD per house)

* With Swiss Agency for Development and Cooperation (SDC)



Builders
Without
Borders

Durable, safe building systems of low environmental impact, using 

materials close to their natural state, that create healthy human 

environments, and return to the earth without harm

What Is Natural Building?
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Bamboo

Wood Frame

Straw Bale

Pre-Fab 

Straw Panel

Fiber

Earth

Straw-Clay

Wattle & Daub

Adobe

Cob 

Examples of Natural Building



Builders
Without
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Examples of Natural Building

Earth Bag

Compressed Earth Block

Stone Masonry

Lime-Stabilized Earth

and Rammed Earth

Fiber

Earth



A Pakistan straw bale house costs half the 
same-sized ERRA* approved reinforced 
concrete block house.

$3000 USD vs. $6000 USD (Year 2009)

*Earthquake Reconstruction and Rehabilitation Authority

And . . .

• Provides better thermal 
comfort
• Needs 80% less fuel to heat
(and improves air quality)

• Is more resource efficient with
less environmental harm

Reinforced Concrete Block House -
2007

PAKSBAB Straw Bale House - 2009

Pakistan 
Straw Bale and

Appropriate
Building



NESPAK Review of Straw Bale House ‘A’

Approval of 12 Houses

“We have gone through 
the calculations and 
drawings for Pakistan 
Straw Bale House ‘A’ . . . 
as the technology is still in 
its development stage . . . 
it should be introduced 
cautiously on limited scale 
in the initial stages.”

2006 Meetings with Government Officials 
and National Engineering Services Pakistan 

(NESPAK)

Pakistan 
Straw Bale and

Appropriate
Building



                     
 

 

 

SEISMIC PERFORMANCE OF  

INNOVATIVE STRAW BALE WALL SYSTEMS 

 

 
Pakistan Straw Bale and Appropriate Building (PAKSBAB) 

P.O. Box 1083, Truckee, CA 96160 

www.paksbab.org 

 

 

Principal Investigator: 
Darcey Donovan, P.E., PAKSBAB C.E.O. 

 

 

Research Associates: 

Shannon Whitnack 

Surkhab Khan 

Bill Donovan 

 

 

Sponsored by: 

Earthquake Engineering Research Institute (EERI) 

 

 

November 5, 2009 

 

 

                     
 
 

Pakistan 
Straw Bale and

Appropriate
Building

2009 Shake Table Test at University of Nevada Withstood 1.4 x the peak ground acceleration 

of the 2005 Kashmir Earthquake (.82g)



PAKSBAB built 40 projects (incl. 38 homes) 2006-2015

Pakistan 
Straw Bale and

Appropriate
Building
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"Don't say we don't have a 

building code.

We have a building code.

We just need a better building 

code.”  

Roger Laplanche, architect 
February 28, 2010

"I'll be frank.  We have 

no building code.”

Roger Laplanche, architect 
March 13, 2010

Port-au-Prince    February 28, 2010
Builders
Without
Borders



* No national building code in force

* Some engineers, architects, builders voluntarily used U.S., French, or  

Caribbean codes, especially for large commercial or institutional structures

* Vast Majority of structures built without benefit of a code, permits or 

inspections

Construction deficiencies led to enormous destruction and 

death from Haiti’s moderate 7.0 magnitude earthquake:  

* Insufficient or no engineering

* Poor quality materials (concrete block, cement, sand)  

* Poor workmanship (concrete mixing, water : cement ratio, curing;  

lapping, and coverage of reinforcing)

* Cost-cutting (eliminate needed reinforcing, cheap materials)

Building Codes / Permits / Inspections in Haiti
Before the 2010 Earthquake

Outside codes sometimes used voluntarily

Builders
Without
Borders



* No national building code in force

* Some engineers, architects, builders voluntarily used U.S., French, or  Caribbean codes, 

especially for large commercial or institutional structures

* Vast Majority of structures built without benefit of a code, permits or inspections

Construction deficiencies led to enormous destruction and death from 

Haiti’s moderate 7.0 magnitude earthquake:  

* Insufficient or no engineering

* Poor quality materials (concrete block, cement, sand)  

* Poor workmanship (concrete mixing, water : cement ratio, curing;  

lapping, and coverage of reinforcing)

* Cost-cutting (eliminate needed reinforcing, cheap materials)

Significant training efforts after the earthquake by NGOs in cooperation 

with the Haitian government nominally improved construction quality. 

January 2013, the 2012 Code National du Batiment d’Haiti went into effect, based

on U.S. codes, and guidelines for the common concrete and block structures that

killed over 200,000 in the earthquake.

Building Codes / Permits / Inspections in Haiti
3 years after the 2010 Earthquake

Outside codes sometimes used voluntarily

Builders
Without
Borders
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Building Back Better : Government of Haiti’s Home Expo – July 2011

Presidents Clinton & Martelly

Over 40 building systems and home designs    – But most too costly or using entirely imported materials

Builders
Without
Borders

Home Expo Opening



Ti Kay Pay  – Small Straw House
The First Straw Bale Building in Haiti

SUSTAINABLE  (RE)BUILDING  SOLUTIONS  FOR  HAITI

Builders
Without
Borders



K-13 School for the What If Foundation
Port-au-Prince, Haiti

Community Center for Help Hayti
Terre Froide, Haiti

Contract Design Work for NGOs

Builders
Without
Borders



Now the Problem 

is not the Code, 

but insufficient 

Use and 

Enforcement.

Builders
Without
Borders
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➢ Population  - 27 Million  (86% in agriculture)

➢ Area :  56,827 sq.mi.  (size of New England)

➢ 93 ethnic groups and languages 

➢ Dominant religions  – Hinduism, Buddhism

➢ GDP :  35% agriculture, 29% remittances, 

➢ 20% industry, 4% tourism

➢ Active NGOs :  1500+



Source:  Tim Hart, PE, EERI
Builders
Without
Borders

was



Source:  Tim Hart, PE, EERI
Builders
Without
Borders



Predominant 
Contemporary 

Building System 
in Kathmandu 

Valley

Reinforced concrete frame 
with unreinforced brick 

infill, plaster finish

Builders
Without
Borders

Predominant 
Building System 
in Rural Nepal

Stone and clay mortar, clay 
plaster with lime wash

Attic: grain storage/drying, loft sleeping

Two-story plus attic
Separate or attached kitchen
Separate toilet
1st floor:  meeting room, guestroom, 
storage + veranda
2nd floor: bedrooms, storage
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Government of Nepal 
Ministry of Urban Development

Department of Urban Development and Building Construction
Babarmahal, Kathmandu

DESIGN CATALOGUE FOR 

RECONSTRUCTION OF EARTHQUAKE RESISTANT HOUSES

Nepal Housing 
Reconstruction Programme

October, 2015 (Aswin, 2072)

VolumeⅠ

Builders
Without
Borders
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GOVERNMENT OF NEPAL 

MINISTRY OF URBAN DEVELOPMENT 
DEPARTMENT OF URBAN DEVELOPMENT AND BUILDING CONSTRUCTION    
BABARMAHAL, KATHMANDU 

 

DESIGN CATALOGUE FOR  

RECONSTRUCTION OF EARTHQUAKE RESISTANT HOUSES 

Catalogue for Alternative Construction Materials and Technologies 

MARCH, 2017 (FALGUN,2073) 

VOLUME II 

Builders
Without
Borders



Model SB-1.1: STRAW BALE CONSTRUCTION ONE-STOREY 

MODEL SB-1.1 

PERSPECTIVE AND ESTIMATION 

None SB-1.1 

CONSTRUCTION MATERIAL AND MANPOWER 

LEVEL!

MAN&POWER! MATERIALS!

Skilled! Unskilled! STONE! CEMENT&! SAND! AGGREGATE&& WOOD! STRAW! CGI&SHEET!&GI&SHEET&&

Md! Md! Cu.m! Bags&)&25kg! Cu.m! Cu.m! Cu.m! KG! &&Bundel! Rm.!

Up&to&Plinth&Level! 30& 30& 15& 10& 6& 9& 0& 0& 0& 0&

Ground&flo

o

r ! 60& 60& 0& 15& 12& 17& .3& 2500& 0& 0&

Roofing&work! 40& 40& 0& 0& 0& 0& 4.2& 0& 6.5& 2&

TOTAL! 130& 130& 15& 25& 18& 26& 4.5& 2500& 6.5& 2&

Builders Without Borders 1/4 

2 Dec 2015 Builders
Without
Borders

DUDBC expressed

interest in this proposal, 

especially for Nepal’s 

straw-rich Terrai region. 

But was not  accepted,

citing the absence of 

straw bale buildings in 

Nepal at the time



Builders
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Borders

Unclear why DUDBC 
did not accept this 
rammed earth proposal
with bamboo roof,
as well as others, such
as wattle-and-daub.

Rammed earth and bamboo 
residence outside Kathmandu

Nripal Adhikary, architect, 
and ABARI Builders



ABARI Builders – Twenty Schools Post-Earthquake
In cooperation with national and/or local government

2 Rammed Earth, 18 Compressed Earth Block

All with Bamboo Roof Framing

Builders
Without
Borders

Rammed earth
with bamboo 
roof framing
was approved 
for 20 schools
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For KRMEF in 2018
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Mortared stone 

foundation with 

nylon fishing net

reinforcing

Double wood

top plates

Stacked straw bales with

opposing bamboo pins

Bamboo roof trusses with wood purlins
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‘Paral Ko Ghar’  – Straw House

Under Construction Complete



KRMEF has built 18 homes in their community 
with Government approved steel-reinforced

Compressed Stabilized Earth Blocks
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The I-Codes are the basis for the building codes in the U.S.
and are available for adoption and use worldwide,

but must be adapted accordingly
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‘Natural Building’ Appendices in the International Residential Code

Adobe Masonry 
in the International 

Building Code

All contain provisions 

or limitations for seismic 

and wind design
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IS 15912 : 2012 

Indian Standard 

STRUCTURAL DESIGN USING BAMBOO — 

CODE OF PRACTICE 

ICS 91.100.10 

 

FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Building 

Construction Practices Sectional Committee had been approved by the Civil Engineering Division Council. 

Bamboo is a versatile resource possessing high strength-to-weight ratio and cost ratio and offers considerable 

ease in working with simpler tools. Resilience coupled with light weight makes bamboo an ideal material for 

housing in disaster prone/earthquake prone areas. The application of bamboo as a constructional material is 

largely based on established traditions and intuitions of forefathers throughout the tropical and sub-tropical 

regions. A need is now felt for design and construction code for bamboo to cater to a number of social and trade 

advantages, engineering recognition and the improved status. Research Institutes of repute across the country 

have been engaged in bamboo research in the country to establish its silviculture, botanical, entomological and 

pathological aspects besides creating a utilization base. 

 

The bamboo culm has a tubular structure consisting of nodes and inter-nodes. In the inter-nodes the cells are 

axially oriented while the nodes provide the transverse inter-connections. This disposition of the nodes and the 

wall thickness are significant in imparting mechanical strength to bamboo. In a circular cross-section, bamboo is 

generally hollow and for structural purposes this form quite effective and advantageous. While utilizing the 

information as given in the National Building Code of India – 2005’, SP 7 : 2005 (Part 6, Section 3B) for 

structural designing with bamboo, was of considerable assistance in developing this separate standard on the 

design and construction using bamboo. The information contained in this standard is systematized based on the 

R&D carried out earlier at institutes like FRI, Dehradun, IPIRTI, Bangalore the technical literature by the 

International Network for Bamboo Rattan INBAR) and national and other International Standards. For specific 

technical details, reference be them. Reference was also made to ISO 22156 : 2004 ‘Bamboo-structural design’. 

 

The composition of the Committee responsible the formulation of this standard is given at Annex B. Figures 1 

to 4 providing joint types are for information only. For the purpose of deciding whether a particular requirement 

of this standard is complied with, the final value, observed or calculated, expressing the result of a test or 

analysis, shall be rounded off in accordance with IS 2 : 1960 

‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off 

value should be the same as that of the specified value in this standard. 

 

 

 

 

Indian Standard 

NSR-10 – Capítulo G.12 – Estructuras de guadua 

 

G-119 

 
 

Figura G.12.8-2 - Detalle conectores secciones compuestas 
 
G.12.8.12 — APLASTAMIENTO 
 

G.12.8.12.1 — Los esfuerzos de compresión perpendicular a las fibras ( )pf , deben verificarse especialmente 

en los apoyos y lugares en los que haya cargas concentradas en áreas pequeñas. El esfuerzo de compresión 
perpendicular a las fibras actuante no debe exceder al esfuerzo admisible de compresión perpendicular 
modificado por los coeficientes a que haya lugar. 

 
G.12.8.12.2 — El esfuerzo a compresión perpendicular a la fibra actuante se calcula con la formula G.12.8-11 
 

e
p p2

3RD
f F

2t l
′= ′  (G.12.8-11) 

 
En donde: 
 

pF′ = esfuerzo admisible en compresión perpendicular a la fibra, modificado por los coeficientes a que 

haya lugar, en MPa 

pf  = esfuerzo actuante en compresión perpendicular a la fibra, en MPa 

eD  = diámetro externo promedio de la sección de guadua rolliza, en mm 

t  = espesor promedio de la sección de guadua rolliza, en mm 

l  = longitud de apoyo, en mm 
R  = Fuerza aplicada en el sentido perpendicular a las fibras, en N 

 
G.12.8.12.3 — Todos los cañutos que estén sometidos a esfuerzos de compresión perpendicular a la fibra, 
deben estar rellenos de mortero de cemento, en el caso en que esto no se cumpla el valor del esfuerzo 

admisible pF′ se debe reducir a la 4 parte ( )pF 4′ . 

 
 

G.12.9 — DISEÑO DE ELEMENTOS SOLICITADOS POR FUERZA AXIAL 
 
G.12.9.1 — GENERAL — Los elementos que serán diseñados por fuerza axial son aquellos solicitados en la misma 
dirección que el eje longitudinal que pasa por el centroide de su sección transversal. 
 

Be aware of codes from other countries for potential adoption or use elsewhere 

New Zealand 3-Volume 
Earth Buildings Standard

Colombia - Requirements for  
Guadua Bamboo Structures

Indian Standard for 
Structural Bamboo
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World Housing 
Encyclopedia
www.world-housing.net
A project of the Earthquake Engineering Research Institute

HOUSING REPORTS - 156 reports, 40 countries

CONFINED MASONRY NETWORK

TUTORIALS

Reinforced Adobe

Confined Masonry

Reinforced Concrete Frame

Adobe Houses with Geomesh

Stone Masonry Buildings

Dhajji Dewari

Strawbale Construction (in development)

Housing Reports and Tutorials are free downloadable

A	Strawbale	Building	Tutorial:	
For	High-Seismic	Regions	of	the	Developing	World	

Mar n	Hammer	and	Dmitry	Ozeryansky	

First Edition, July 2011

A TUTORIAL: 
Improving the Seismic Performance 

of Stone Masonry Buildings

Jitendra Bothara • Svetlana Brzev

http://www.world-housing.net/
http://www.world-housing.net/
http://www.world-housing.net/


Builders
Without
Borders



Martin Hammer
Architect and Co-Director
Builders Without Borders

martin@builderswithoutborders.org

Shukriya Mesi Anpil Dhanyabad

Thank You

mailto:martin@builderswithoutborders.org
mailto:martin@builderswithoutborders.org


Bee Rowan 
CEO

STRAW BUILD

Lime Stabilized Soil in Post-Disaster 
Shelter Construction (LSS)

Beerowan@gmail.com
Straw Build

mailto:Beerowan@gmail.com
mailto:Beerowan@gmail.com


Opportunities and Challenges in Approval and Use



From Building Codes to Building Practice

➢ Codes ensure safety

➢ Provide structure and accountability

➢ Struggle with non-conventional materials



A Key Challenge

➢ How do we enable safe use of local materials?

➢ Why are proven materials difficult to approve?



What is Lime-Stabilized Soil?

➢ Soil and lime create stabilisation

➢ Improves strength and water resistance

➢ Used in blocks walls floors and plasters



What Does LSS Do?

➢ Reduces plasticity

➢ Increases strength

➢ Improves water resistance

➢ Enhances durability

➢ Fire resistant



A Proven Approach

➢ Used globally for decades

➢ Strong historical precedent

➢ Supported by modern engineering



Why It Matters in Disaster Contexts

➢ Local materials

➢ Lower cost and logistics

➢ Supports skills and livelihoods

➢ Low carbon

➢ Climate relevance







So Why Isn’t It Widely Used?

➢ Technical viability not main barrier

➢ Limited uptake

➢ Approval systems are the issue



Barriers to Use

➢ Doesn’t fit codes 

➢ Testing slow and expensive

➢ Material variability

➢ Risk perception

➢ Speed vs Quality:  Programme/Donor deadlines



A Shift in Perspective

➢ Not: Are these materials safe?

➢ But: How can systems evaluate them?



Enabling Better Use

➢Pre-approved guidance

➢Faster testing

➢Shared evidence

➢Early authority engagement

➢Open knowledge systems
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Closing Thought

➢ Materials exist

➢ Challenge is enabling use

➢ Approval systems shape outcomes

Re-Alliance | Regenerative humanitarian response, beyond sustainability

https://www.re-alliance.org/
https://www.re-alliance.org/
https://www.re-alliance.org/
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T e c h n i c a l  C o m m u n i t y  o f  P r a c t i c e



Bee Rowan 
CEO

STRAW BUILD

Beerowan@gmail.com

THANK YOU

Re-Alliance | Regenerative humanitarian response, beyond sustainability

mailto:Beerowan@gmail.com
mailto:Beerowan@gmail.com
https://www.re-alliance.org/
https://www.re-alliance.org/
https://www.re-alliance.org/
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T e c h n i c a l  C o m m u n i t y  o f  P r a c t i c e

QUESTIONS / DISCUSSION
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➢ Subscribe to the Technical CoP to 
receive automatic notifications, when 
new Documents, Discussions, 
Events and News are published.

Register to the Technical CoP

without and account
not recommended !!

BEST OPTION : 
by creating a GSC account

Technical CoP 

webpage

We recommend to follow also of 

the Technical Toolkit which contain

resources concerning the thematics 

discussed within the Technical CoP > 

Click ‘Follow’ on the left-hand side of the

page

Important information shared
To registered members

Webinars/meetings calendar

NEXT STEPS

https://sheltercluster.org/user/register
https://sheltercluster.org/community-practice/technical-community-practice
https://sheltercluster.org/community-practice/technical-community-practice
https://sheltercluster.org/toolkit/technical-toolkit
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f o r  R e s o u r c e sf o r  C o m m u n i c a t i o n  a n d  W e b i n a r s

Link: Technical ToolkitLink : Technical Community of Practice

Shelter Cluster website

https://sheltercluster.org/toolkit/technical-toolkit
https://sheltercluster.org/community-practice/technical-community-practice
https://sheltercluster.org/community-practice/technical-community-practice
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Technical  CoP (webinars/comm.)
Technical CoP webpage

T e c h n i c a l  C o m m u n i t y  o f  P r a c t i c e

https://sheltercluster.org/community-practice/technical-community-practice
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Technical  Toolkit  (resources)

Technical Toolkit 

webpage

https://sheltercluster.org/toolkit/technical-toolkit
https://sheltercluster.org/toolkit/technical-toolkit


Technical Community

of Practice

THANK YOU
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