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Executive Summary 
 
Partner Housing Australasia (Building) Incorporated1 is a charitable non-government organisation, 
which provides pro-bono professional engineering and building services, and limited funding, for 
housing reconstruction and improvement in the Asia-Pacific region.  
 
The most common form of housing in Papua New Guinea and the Pacific Islands is elevated 
timber framed housing on timber posts. This offers coolness and safety. If unbraced (as is 
common), this form of construction is susceptible collapse due to earthquake, wind or tsunami.  
 
The stability of such houses can be quickly and economically improved by the incorporation of 
simple diagonal bracing and roof anchorage. 
 
This proposal provides for the systematic on-going upgrading of elevated timber-framed housing in 
the region, to a standard capable of resisting moderate earthquake, wind and tsunami loads. 
 
Partner Housing proposes to partner with one or more other NGOs and government agencies to 
provide the following funding and pro-bono services.  
 
Partner Housing will provide:2 
 

¶ Funds for the purchase and delivery to site of bracing sets and anchorage components; 
 

¶ Funds for the employment of a local building supervisor;    
 

¶ Pro-bono design, detailing and scheduling services associated with installing and retrofitting 
bracing and roof anchorages; 

 

¶ Training packages, on-going training and on-going mentoring of local supervisors;  
 
It is expected that NGO partners and/or government agencies will facilitate the implementation of 
the program by doing the following: 
 

¶ Identify the appropriateness of the project for the country and particular villages in which 
house upgrading program is wanted; 
 

¶ Serve as a local contact and agent during the project. 
 

¶ Provide practical advice and guidance to Partner Housing; 
 

¶ Recruit a local supervisor. Costs of employing the supervisor will be borne by Partner 
Housing. 

 
This project will provide practical assistance and funding to improve the safety of housing subject 
to earthquake, wind and tsunami; and will simultaneously provide training and mentoring of local 
builders and supervisors in good building practices. 
 
 

                                                           
1
 Partner Housing Australasia (Building) Incorporated is  refer red to throughout  th is proposal  as 
ñPartner Hous ingô. ABN: 88 722 057 429 CFN:15429  Bui ld ing L icence 135941C  
Refer  to Appendix 1 for  deta i ls .  
 
2
 Partner Housing proposes to commit AUD 210,000 over a three year period (Stage 1), subject to review at 

the end of each year.  If Stage 1 is deemed to be successful, Partner Housing is prepared to consider the 
extension of the program up to 10 years. 
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Proposal 
 

Upgrading Houses in the South-Pacific Region  
To Withstand Earthquake, Cyclone and Tsunami  

 
 

April 2008 

 
Part 1 - Background 
 
Introduction 

Housing collapse and death are occurring on an increasing scale throughout the Asia-Pacific 
region. The Aceh earthquake on 26th December 2004, and resulting tsunami in Indonesia, Sri 
Lanka, India and Thailand left over 223,000 people dead and over 600,000 homes destroyed. 
Soon afterwards, the Pakistani earthquake of 8th October 2005 brought death and destruction to 
northern Pakistan and India. 
 
On a lesser (but still significant) scale, earthquakes, wind and tsunami continue to plague the 
region closer to Australia. Papua New Guinea and the island countries of the South Pacific 
continue to suffer housing collapse resulting from natural catastrophes. For example, on 2 April 
2007, an earthquake measuring 8.1 on the Richter scale struck the western region of Solomon 
Islands. The resulting tsunami affected at least 24,000 people in the Western and Choiseul 
provinces, causing significant damage to more than 6,000 houses. 
 
Scope 

 

¶ The most common form of housing in Papua New Guinea and the South Pacific Islands is 
elevated timber framed housing on timber posts. This offers coolness and safety. If 
unbraced (as is common), this form of construction is susceptible collapse due to 
earthquake, wind or tsunami.  
 

¶ The stability of such houses can be quickly and economically improved by the incorporation 
of simple diagonal bracing and roof anchorage. 

 

¶ This proposal provides for the systematic on-going upgrading of elevated timber-framed 
housing in the region, to a standard capable of resisting moderate earthquake, wind and 
tsunami loads, which could be reasonably expected during the design life of the house. 

 

¶ Partner Housing proposes to partner with an NGOs and/or government agencies to provide 
funding and pro-bono services.  

 
 



Partner Housing Australasia (Building) Incorporated ï Housing Upgrade    P08041302  28/4/08      Page 5 

Problem Definition3 
 

¶ The most common form of house is elevated timber framed houses. 
 

¶ Diagonal bracing and roof anchorage are not part of traditional construction, and add some 
cost (albeit small compared to Australian experience). 

 

¶ As a result, houses normally do not incorporate adequate diagonal bracing or roof 
anchorage. 

 

¶ Earthquakes, cyclones or strong winds, and tsunami are reasonably common. 
 

¶ When subjected to earthquake, wind or tsunami, houses collapse or are rendered 
unserviceable, with resulting death, injury and/or homelessness. 

 

     
 

   
 

 

                                                           
3
 The following examples are drawn from the 2007 Solomon Islands earthquake and tsunami. 

Sometimes collapse is total. 
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Pointing to a Solution 

 
 
 
 
 
 
 

 
 

 
 
 
 
 

Some houses, although 
subjected to earthquake 
and tsunami, remain 
virtually unscathed. The 
thing that they all have in 
common is that they are 
well-built and braced (in 
some cases by low storey 
walls, in other cases by 
diagonal bracing). 

Even a rudimentary diagonal 
bracing system can prevent 
collapse. 

The following two houses, side by side, were both subjected to the same earthquake and 
tsunami load. The more substantial (green house) includes adequate horizontal load 
resistance (in the form of a lower storey room), while the adjacent leaf house (without any 
bracing) is now unserviceable and requires temporary props to prevent collapse. 
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Proposed Upgrading 
 

  
 
 

                     

The proposed upgrading is to supply and 
install diagonal timber braces, bolted and 
nailed between the floor joists and the 
lower part of the posts. 
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Part 2 ï Project Overview 
 
Goals 
The goals of the project are to: 
 

1. Progressively upgrade the existing housing stock in PNG and the Pacific Islands4 to resist 
moderate earthquake, wind and tsunami,  that could be reasonable expected to affect the 
houses in the region during their design life.5 
 

2. Encourage good building practices in future new house construction throughout the region. 
 
 

Purpose 
In order to achieve the above-mentioned goals, a program of retrofitting diagonal bracing and roof 
anchorages is proposed, to increase the load capacity of the house frames to resist calculated 
earthquake, wind and tsunami loads. 
 
 
Stakeholders6 
The relevant stakeholders in this project are: 

¶ Home Owners 

¶ Government 

¶ Non-Government Organisations 

¶ Partner Housing 
 
 
Principal Aspects  
1. It is intended to offer to home-owners, living in elevated timber framed houses7, a free service 

to upgrade the long-term safety of their houses, by the retro-fitting of diagonal bracing and (if 
appropriate) roof anchorages.  

 
2. The following will be provided free to the home owners by Partner Housing: 

 

¶ Bracing and anchorage material; 
 

¶ Advice and guidance by a skilled supervisor, for half a day per house; 
 

¶ The use of tools to install the bracing; 
 

¶ Training on the reasons, use and installation of such bracing and anchorages. 
 
3. In order to take up the above-mentioned offer, the home owner must: 
 

¶ Agree to cooperate with the supervisor;  
 

¶ Provide access to the house; 
 

¶ Provide four assistants for half a day, and any other practical assistance. 

                                                           
4
 The country and location of the project is contingent on the response of prospective partner NGOs. 

  
5
 Appendix 4 sets out the Engineering Considerations, including definitions of the equivalent annual 

probability of exceedance of particular loads and reference period (design life). 
 
6
 Appendix 2 sets out a formal Stakeholder Analysis and Log Frame Analysis. 

 
7
 This includes both traditional ñleaf housesò and more modern elevated houses on posts. 
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4. The project will involve the employment and training of at least one of a local supervisor for a 

period of two and a half years. By the end of this period, he is expected to be a skilled and 
competent builder. 

 
5. Throughout the duration of the project, the supervisor will be required to communicate at least 

monthly (and preferably fortnightly) by email with a ñmentorô, who is a professional engineer in 
Australia. The purpose is to ensure a two-way flow on information and advice, ensuring that the 
Australian designers are aware of site problems and limitations, and that the supervisor is 
aware of the design requirements. 

 
6. The process will be accompanied by on-site explanation and training, delivered to the home-

owners and assistants by the supervisor, and accompanied by training material. This will 
increase awareness, amongst the local population, of the methods of increasing structural 
safety of houses. 

 
7. All design, detailing, costing, scheduling, ordering and shipping of materials will be carried out 

on a pro-bono basis by Australian professional engineers, builders or para-professionals. This 
work will be coordinated by Partner Housing. 

 
8. On an ad-hoc basis, professionals or para-professionals representing Partner Housing  may 

travel to the project to monitor and audit quality and progress. All costs associated with such 
travel must be met by the individual, and their time donated on a pro-bono basis. 

 
Program 
The project is intended to run over a three year period as follows:8 

 

Year Activity Houses 
Upgraded 

1 5 months design & establishment, 6 months construction 150 

2 11 months construction 300 

3 11 months construction 300 

Total  750 

 
 

Funding 
Funding is available as follows:9 

 

Year Funding Source Funds Required Houses 
Upgraded 

1  AUD 50,000 recurring income AUD   50,000 150 

2 AUD 50,000 recurring income  +  
AUD 10,000 currently in reserve + 
AUD 20,000 proposed fund raising 

AUD   80,000 300 

3 AUD 50,000 recurring income  +  
AUD 30,000 proposed fund raising 

AUD   80,000 300 

Total  AUD   210,000 750 

1. Partner Housing currently has available (without recourse to fundraising) on-going 
funding of AUD 50,000 per year, plus further reserves of over AUD 10,000 committed to 
this project. 

2. The budget includes the expenditure of approximately AUD 10,000 during Year 1 on 
equipment. 

                                                           
8
 Refer to Appendix 6 for program and costs. 

 
9
 Refer to Part 3 for the source of funds. 
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Part 3 - Partner Housing Commitment and Resources 
 
Partner Housing Resolution 
The Partner Housing board meeting of 7th April 2008 resolved ñto undertake the project for the 
upgrading of timber housing in PNG and Pacific for earthquake and cyclone,ò broadly along the 
lines which form the basis of this proposal. 
 
 
Pro-bono Services 
 

¶ All work by Partner Housing members, or by people recruited by Partner Housing (except 
the local paid building supervisor[s] in the recipient country) will be carried out on a fro-bono 
basis.  

 

¶ None of the money raised by Partner Housing will be used as payments or reimbursements 
to anyone associated with Partner Housing, Housing (except the local paid building 
supervisor[s] in the recipient country). 

 
This approach is consistent with the Partner Housing mission statement, constitution and policies. 
 
 
Partner Housing Funds Available 
Partner Housing has net assets of just over AUD 1.0 million. This is principally in the form of 
mortgages on five houses in Sydney, one unencumbered building block, and bank deposits, less 
an outstanding liability associated with previous construction.10 The net value of the five properties 
is just over AUD 1.0 million, and is currently being repaid to Partner Housing at the rate of just over 
AUD 50,000 per year.11 It is proposed that this mortgage repayment be directed towards the 
Bracing Project, and Partner Housing is therefore able to confidently commit up to AUD 50,000 for 
a period ranging upwards of 10 years.  It is also intended to augment this commitment with a 
limited targeted fund raising program, provided the initial stage of the project is deemed to be a 
success. Therefore, Partner Housing can confidently predict that is will be able to mobilize funding 
in the range of AUD 50,000 to AUD 80,000 per annum for up to 10 years for this, or similar, 
projects. 
 
 
Matching Funds 
Partner Housing will seek additional funding from Australian government agencies and other 
NGOs, based on this proposal. 
 
 
Design, Detailing and Scheduling Services  
Partner Housing is able to mobilize the pro-bono services of structural engineers and builders to 
provide pro-bono design, detailing and scheduling services associated with installing and 
retrofitting bracing and roof anchorages.12 We work closely with other organizations, including 
Emergency Architects Australia and Association of Consulting Structural Engineers (NSW). 
Though these links we have access to a number of consulting firms and professionals, who have 

                                                           
10

 Audited accounts are available for inspection by prospective partners. 
 
11

 The outstanding period of the mortgages ranges from 16 to 19 years. The loans are ñinterest freeò and 
only the agreed principal is to be repaid. However, the rate of repayment of the principal has been lowered at 
the beginning of the period, and increases at a rate of 3% per annum, to mirror expected inflation.  Therefore 
the repayments, currently AUD 50,000 per year will gradually increase in line with expected inflation over the 
outstanding life of the mortgages. 
 
12

 Refer to Appendix 1 for a list of previously completed projects. 
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expressed a willingness to undertake pro-bono professional service.13 The pro-bono professional 
services to be provided are: 
 

¶ Analysis of typical houses in various locations for typical earthquake, wind and tsunami. 
 

¶ Determination of forces on the structures 
 

¶ Design and detail standard bracing and anchorage components. 
 

¶ Prepare material lists and specification for standard bracing and anchorage components 
 

¶ Prepare installation instructions 
 

¶ Prepare cost schedules, including shipping costs.  
 
Employment of Local Building Supervisors  
The average time to install a set of eight diagonal braces on a timber frames house is three hours, 
up to a maximum of four hours if the job involves straightening the columns first. 
 
 
Training and Mentoring 
An important aspect of this project is the provision of: 
 

¶ Training packages  
 

¶ Training for local home owners 
 

¶ On-going mentoring for the local supervisor(s). 
 
 

Training Packages  
Training packages will consist of a combination of the following, which may be reused over an 
extended period: 
 

¶ Simple leaflets for very wide mass distribution, with diagrams showing the purpose, function 
and installation of diagonal bracing and roof anchorage.  

 

¶ Power-point presentations with full text and voice-over, which describe in more detail, all 
aspects of affordable house construction. The presentation can be used to provide 
comprehensive builder training over a long period of time. 

 
Training for Local Home Owners 
Each construction team will consist of the home owner and four assistants, in addition to the 
Supervisor. The Supervisor will provide a brief training session at the commencement of the 
work, to ensure that everyone understands what is to happen, why, and how to do it safely.  

 
On-going Mentoring for Local Supervisors 
As noted previously, the supervisor will be required to communicate at least monthly (and 
preferably fortnightly) by email with a ñmentorô, who is a professional engineer in Australia. The 
purpose is to ensure at two-way flow on information and advice, ensuring that the Australian 
designers are aware of site problems and limitations, and that the supervisor is aware of the 
design requirements. 

 
 

                                                           
13

 Refer to Appendix 1 for a list professional engineers associated with Partner Housing. 
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Purchase and Delivery of Bracing Sets 
Partner Housing will purchase the necessary materials for the bracing sets and roof anchorages, 
and ship them to the depot assigned to the project. 
 
Small items such as bolts, nuts, nails and galvanized strap will be sourced from the cheapest 
reliable supplier, either Australian or local, and shipped to site. 
 
Larger items, such as timber bracing, will most likely be sourced locally. 
 
 
Monitoring and Auditing 
Partner Housing will arrange for periodic monitoring and auditing of the project by professionals or 
para-professionals. All costs associated with such travel and accommodation will be met by the 
individuals, and their time donated on a pro-bono basis. 
 
 
Tools and Equipment 
Partner Housing has budgeted to purchase approximately AUD 10,000 of tools and equipment 
during Year 1.  
 
However, it is possible that the requisite tools and equipment could be made available to the 
project at significantly reduced price, by one or more other NGOs that have been previously active 
in the region doing similar work. Negotiations to this end will be conducted during the first phase. 
 
 
Limit of Partner Housing Involvement 
Partner Housing undertakes to provide: 
 

¶ Pro-bono professional services,  
 

¶ Materials,  
 

¶ Tools and equipment,  
 

¶ Training materials, and  
 

¶ Funds necessary to pay and support one full-time supervisor. 
 
However, Partner Housing does not intend to establish an office in the recipient country, but is 
prepared to make a funding contribution to an NGO partner with an established local office. 
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Part 4 - NGO Involvement 
 
Partnering with an Established NGO 
Because Partner Housing does not intend to establish an office in the recipient country, it will be 
necessary to partner with another NGO already established in the country, and (preferably) 
coordinating building work.  
 
 
Supervision, Transport and Administration Budget  
Partner housing has budgeted the following, to pay for the supervisor wages, transport and partial 
support for the NGO partner. 
 

 

 AUD per 
house  

 AUD per 
year  

 AUD per 
year  

 AUD per 
year  

 AUD per 
project  

  
Year 1 Year 2 Year 3 Total 

Building Supervisor   $ 28   $ 4,200   $ 8,400   $ 8,400   $  21,000  

Local transport (e.g. Boat + driver)  $ 50   $ 7,500   $ 15,000   $ 15,000   $  37,500  

Additional transport (e.g. 4 x 4 hire )  $ 19   $ 2,800   $ 5,600   $ 5,600   $ 14,000  

Fuel  $ 10   $ 1,500   $ 3,000   $ 3,000   $   7,500  

Contribution for administration  $ 10   $ ,500   $ 3,000   $ 3,000   $   7,500  

 
 
NGO Activities 
It is expected that partner NGOs and/or government agencies will facilitate the implementation of 
the program by doing the following: 
 

¶ Identify the appropriateness of the project for the country, and particular villages in which 
house upgrading program is wanted; 
 

¶ Serve as a local contact and agent during the project; 
 

¶ Provide practical advice and guidance to Partner Housing; 
 

¶ Recruit and pay one (or more) local supervisors. Costs of employing the supervisors will be 
borne by Partner Housing and reimbursed to the NGO. 

 
 
Augmenting the NGOôs Other Activities 
This project will provide practical assistance and funding to improve the safety of housing subject 
to earthquake, wind and tsunami. It will also simultaneously provide training and mentoring of local 
builders and supervisors in good building practices. Provided the NGO partner is already involved 
in this, or similar activity, this project will help consolidate their overall program. 
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Appendix 1 
Details of Partner Housing Australasia (Building) Incorporated 
 
Background 
Partner Housing Australasia (Building) Incorporated 14  is a charitable non-government 
organisation, which has provided affordable housing since its incorporation in September 1989. 
Since 2005, we have moved out focus to the provision of pro-bono professional services and 
limited funding for housing reconstruction and improvement in the Asia-Pacific region.  
 
 
Mobilising Volunteer Professionals 
As a general rule, charitable organisations that seek to raise large quantities of money increasingly 
rely on paid staff to conduct professional fund-raising campaigns. However, Partner Housing has 
remained clearly focussed on our mission as a volunteer-based organisation, concentrating our 
activities on the provision of services, rather than the expenditure of major finance. There are many 
retired, part time and fully employed people with skills that our organisation can deploy. Our major 
role is matching volunteers with the right skills to specific projects associated with providing 
disaster relief and alleviating poverty housing in Australia and overseas. 
 
 
Design & Supervision Packages 
Partner Housing offers ñDesign & Supervisionò programs to other major NGOs (non-government 
organisations) that are undertaking ñDisaster-Reliefò housing and ñSave & Buildò housing 
programsò in developing countries. We offer to fund, train and monitor building supervisors in 
developing countries, whilst supplying them with professionally produced design and 
documentation for a range of housing. 
 
 
Partner Housing Board of Directors 
Partner Housing is served by a board of eight directors, including the following practising 
professional engineers. 
 

Rod Johnston  *   (Chairman) 
Bill Ryan  * 
Bruce Hutchison * 
Davina Rooney 

 
 * Indicates principal of a consulting structural engineering practice. 
 

                                                           
14

 Partner Housing Australasia (Building) Incorporated is  referred to throughout  th is proposal  as 
Partner Hous ing.  Until March 2005, Partner Housing Australasia (Building) Incorporated traded as 
Habitat for Humanity NSW Incorporated. ABN:88722057429 CFN15429 Bui lding L icence 135941C  
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Projects Completed 
Set out below are our clients and previous projects. 
 

Habitat for Humanity International (Asia-Pacific) - Indonesia, Sri Lanka, India & Thailand 

¶ Provision of major design and construction audits of tsunami reconstruction in the four 
countries listed above. 
 

Habitat for Humanity International (Asia-Pacific) Timor Leste 

¶ Prepare architectural and engineering drawings for standard houses.  

¶ Provide technical support for new concrete block system. 

¶ Provide training material. 
 

Habitat for Humanity International (Asia-Pacific) Mongolia 

¶ Standard houses, architectural drawings  
 

Habitat for Humanity Australia - Solomon Islands 

¶ Prepare proposal for Solomon Islands Government for repair and reconstruction of 
tsunami affected damage in Gizo  
 

Kiribati Public Works Department  

¶ Prepare drawings and specifications for two copra sheds for villages in outlying islands  
 
Emergency Architects Australia 

¶ Pakistan Girlsô School ï Advice given 
 
Development of water harvesting and septic disposal  

¶ Standard designs prepared. 
 
In Australia, Partner Housing has constructed 16 affordable houses for low income families, and 
provided interest-free mortgages, and assisted sister organisations in the construction of another 
five houses.  
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Appendix 2 
Stakeholder Analysis and Log Frame 
 
Introduction 
The most common form of housing in Papua New Guinea and the Pacific Islands is elevated 
timber framed housing on timber stumps. This offers coolness and safety. If unbraced (as is 
common) this form of construction is susceptible collapse due to earthquake, wind or tsunami. 
 
Stakeholder Analysis 
 
Home Owners 
Home owners seek to minimise the cost of construction, thus tending to avoid expenditure on 
bracing and roof anchorage. Where such bracing involves imported items (such as galvanised 
bolts), they either omit them completely or substitute simpler (less effective) practices. 
 
Government 
Governments seek to ensure an adequate level of safety and economy in house construction. 
Although a mechanism of building regulation exists, this is often not  extended to domestic 
housing. However, governments suffer the consequence of inadequate construction, when they 
assume responsibility for rebuilding after a natural disaster. For example, following the 2007 
Solomon Islands earthquake and tsunami, the Solomon Islands National Disaster Management 
Office (NDMO) assumed responsibility for coordinating much of the reconstruction. 
 
Non-Government Organisations 
Various NGOs are active in the realm of reconstruction, although their core role may lie in other 
activities. For example, following the 2007 Solomon Islands earthquake and tsunami, the following 
organisations were active, and some remain active. 

¶ Solomon Islands Red Cross  

¶ World Vision 

¶ Save the Children 

¶ Oxfam 

¶ Caritas 

¶ Emergency Architects Australia 

¶ Habitat for Humanity 
 
Partner Housing 
Partner Housingôs prime roles are: 

¶ Provision of pro-bono professional services (principally structural engineering, drafting and 
building supervision); 

¶ Funding and mentoring of local supervisors; and  

¶ Promoting good building practices through the provision of targeted training packages. 
 
The principle mode of implementation is through services to other larger NGOs. For example, 
following the 2007 Solomon Islands earthquake and tsunami, a representative of Partner Housing 
travelled to Solomon Islands, carried out a detailed study of the house reconstruction requirements 
on Gizo, prepared a report and strategy, and negotiated some of the detail with the National 
Disaster Management Office (NDMO), on behalf of Habitat for Humanity. 
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Problem Tree 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Solution Tree 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Earthquakes, cyclones or strong winds, 
and tsunami are reasonably common. 

Houses normally do not 
incorporate adequate diagonal 
bracing or roof anchorage. 

The most common form of 
house is elevated timber 
framed houses. 

Diagonal bracing and roof anchorage 
are not part of traditional construction, 
and add some cost (albeit small 
compared to Australian experience). 

When subjected to earthquake, wind or tsunami, 
houses collapse or are rendered unserviceable, 
with resulting death, injury and/or homelessness. 

Earthquakes, cyclones or strong winds, 
and tsunami are reasonably common. 

Houses normally do not 
incorporate adequate diagonal 
bracing or roof anchorage. 

The most common form of 
house is elevated timber 
framed houses. 

Diagonal bracing and roof anchorage 
are not part of traditional construction, 
and add some cost (albeit small 
compared to Australian experience). 

Partner Housing provide designs & details, 
bracing & anchorage kits, supervisor funding, 
training & mentoring etc. 

Using local labour and supervision, 
retro-fit the existing housing stock with 
structurally sound diagonal bracing 
and roof anchorage. 

NGO (partner) provide local contact, 
assistance in recruiting supervisors etc. 

Government provide encouragement, 
approvals and facilitate the project. 

When subjected to moderate earthquake, wind or 
tsunami, the retro-fitted houses are less likely to 
collapse. Although cladding may need to be 
replaced, the basic structure should remain intact. 
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 Log Frame Analysis 
 

Narrative OVIs  - Objectively 
Verifiable Indicators   

MOVs - Means Of 
Verification 

Assumptions 

Goals 
1. Upgrade the existing 

housing stock to resist 
earthquake, wind and 
tsunami. 

2. Encourage good building 
practices in future new 
house construction. 

 
Number of houses 
upgraded 
 
 
 
Number of training 
packages completed 

 
Annual report of 
activity and 
outcomes 
 
 
Annual report on 
training 

 
If materials, training 
and supervision are 
provided free to 
homeowners, they 
will carry out 
installation. 

Purpose 
To increase the load capacity 
of the house frames to resist 
calculated earthquake, wind 
and tsunami loads 

 
Installation of the 
specified bracing 
and anchorage 
components in each 
house. 

 
Digital photo record 
of each house 
upgraded. Monthly 
email discussion 
with mentor. 

 
 

Outputs 
Installation of bracing and/or 
roof anchorage kits. 
 
Delivery and completion of 
training modules 

 
Installation for 100 
houses 
 
Training for 100 
people  

 
Digital photo of 
each house 
upgraded. Email 
monthly to mentor 
from supervisor 

 
Estimated cost of 
bracing kits, roof 
anchorage kits, 
supervision, training 
is AUD 500 / house. 

Activities 
Partner Housing 
Sign MOUs with NGO partner 
and Government 
 
Analyze typical loads, prepare 
standard designs, details, 
specifications etc 
 
Appoint supervisors 
 
Purchase and ship material 
 
Prepare training packages 
 
Monitor and mentor 
 
NGO Partner 
Sign MOU with Partner 
Housing and Government 
 
Identify appropriate villages  
 
Recruit supervisors 
 
Act as agent during project. 
 
Government 
Facilitate, encourage & 
endorse project 
 
Home Owners 
Provide unskilled labour 

 
 
MOUs signed 
 
 
Documents 
completed, checked 
& signed 
 
Appointments done 
 
Materials shipped 
 
Packages sent 
 
Email records kept  
 
 
MOUs signed 
 
 
Recommendations 
 
Appointments 
 
Email records kept 
 
 
Approvals given 
 
 
 
Labour provided 

 
 
MOUs in file 
 
 
Documents in file  
 
 
 
Sight records 
 
Delivery confirmed 
 
Delivery confirmed 
 
Emails inspected 
 
 
MOUs in file 
 
 
Documents in file  
 
Documents in file  
 
Emails inspected 
 
 
Approvals in file 
 
 
 
Email record 

 
 
Refer to the details 
given elsewhere in 
this proposal 
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Appendix 3 
Housing Practices

15
  

 
Housing Styles 
Housing styles generally reflect the local architectural traditions and cultural heritage and varies 
within the extremes of timber and bamboo construction and concrete and masonry, depending on 
the location.  
 
For example, the following lists details the traditional housing style in Papua New Guinea16 . 
 

Principal Ethnic Groups Description of Traditional Housing 
 

Iatmul Villages traditionally centred on the men's house, 
which is the architectural centrepiece of the village 
 

Motu Traditionally, the Motu built their houses in lines 
connected to each other by walkways over the tidal 
shallows. The line of houses corresponded to a 
decent group 
 

Melanesians Traditional housing in response to the "rain, heat 
and mosquitoes". 
 

Melpa Men's houses are round with conical roofs. 
Women's houses are rectangular-shaped with pig 
stalls built inside. 

 
Despite a preference to preserve traditional building methods, economic considerations often 
override. Sometimes changes from traditional style are a sign of increase status. A respect for local 
values and heritage does not necessitate slavish reproduction of poor quality housing of an earlier 
era.  
 
Building Regulations and Standards 
Building regulations and the standards invoked therein vary from country to country. To a large 
degree they tend to concentrate on the design and construction of large buildings, and, in many 
countries, they either do not apply to or are not enforced for the bulk of cheaper low-rise (usually 
single storey) housing. However, any proposal to export Australian housing technology, designs, 
materials or other components to another country must be done within the context of any locally 
applicable regulations. 
  
International Standards 
Currently there are no internationally accepted standards relating to the design and construction of 
housing, including affordable housing. However there have been moves by ISO to create such a 
standard, or group of standards. 
 
Draft International Standard ISO TC59/SC15  Performance Criteria for Single Family Attached and 
Detached Dwellings  6/3/98 has been prepared by the relevant USA committee. Its purpose 
includes: 

                                                           
15

 This information is drawn from the following paper:  Johnston, R.K. (July 2001), Australian Involvement in 
Constructing Affordable Housing in Developing Countries, Deakin University, AID719    

 
16

 Source: Gall, T.L. (Ed) (1998), Worldmark Encyclopedia of Cultures and Daily Life Volume 2 Africa and 

Volume 3 Asia and Oceania, Gale, USA. 
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"To facilitate international trade in housing systems, housing products and housing 
knowledge by replacing prescriptive standards that may serve as restraints é.." 

 
This draft ISO standard is intended to define a suite of performance based standards, which, if 
written, would establish the requirements for acceptable single family dwellings.  Apart from 
defining the building elements to be covered by such standards and the proposed method of 
evaluating them, the draft standard does not provide practical or useful information on the either 
the performance or prescriptive requirements of any of the house elements.  
 
Papua New Guinea 
The national regulation for domestic housing is contained in the Papua New Guinea Building Act 
and Regulations (Chapter 301) 1994. The format and style of the PNG regulations are similar to 
earlier versions of the Building Code of Australia. Although there are some local standards, many 
of the details are referenced to Australian Standards.  
 

Papua New Guinea Standards Relevant To Housing  - Partial List 
PNGS 1002 - Code of practice for Concrete Structures 
PNGS 1003 - Code of practice for Steel Structures 
PNGS 1004 - Code of practice for Reinforced Masonry Structures 
PNGS 1292 - Code of practice for the design of Timber Structures 
AS 1664 - Aluminium structures (except that loads shall be calculated from PNGS 1001) 
AS 1538 - Cold formed steel structures (except that loads shall be calculated from PNGS 1001) 
AS 1288 - Glass in buildings (except that loads shall be calculated from PNGS 1001) 
 

Tuvalu, Vanuatu, Niue, Cook Islands, Fiji, Solomon Islands  
For each country, the Australian International Development Assistance Bureau (AIDAB) has 
provided funding to produce a suite of three documents in similar format. 

National Building Code 
A Partial Commentary of the National Building Code 
Home Building Manual 

 
The format of the National Building Codes of each country is based on the Building Code of 
Australia that was in place in 1990.  
 
Details of "affordable housing" (of specific dimensions 4.8 m x 5.1 m) are given in Appendix H of 
each Home Building Manual, which states,  
 "The room sizes in this section are kept small enough to avoid the use of purlins for the 

roof. The small sizes also permit the use of partially grouted masonry wall which will resist 
the applicable forces." 

 
Conclusion 
 

¶ Where practical, affordable housing should reflect the architectural style of the area in which it 
is to be located. However, this should not restrict the adoption of variations and improvements 
to suit structural requirements and changing aspirations of the occupants. 
 

¶ Particular attention should be paid to design for earthquake loading, cyclonic wind loading, 
tsunami and unstable foundations. 

 

¶ Affordable housing should be designed and constructed in accordance with local building 
regulations and standards. Where these are not adequate, Australian standards should be 
used.  
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Appendix 4 
Engineering Considerations  
 
Introduction 
The following Regional Performance Criteria have been proposed for the selection of the 
appropriate loads for the design checking process.17 18 If more stringent performance criteria are 
proposed by the Government, they will override the following. 
 
Level of Technology 
Question 
Should the reconstruction utilise: 
 

¶ existing practices (e.g. bush rope at connections, sago palm roofs),  
 

¶ modern engineering practices (e.g. bolted connections, corrugated steel roofs), or  
 

¶ some intermediate level? 
 
Considerations 
The argument may be put that engineered practices (e.g. bolted connections) are too expensive to 
be a sustainable form of construction. In other words, once the assisted construction is complete, 
the unassisted construction will revert to existing practices (e.g. bush rope). 
 
The counter argument is that upgrades using modern engineered practices will ensure that the 
houses being upgraded will provide: 
 

¶ Safety to an ñacceptableò standard, rather than a level that is less than expectations; and 
 

¶ An example of how future construction should be carried out. 
 
Although there may be a tendency to revert to existing practices, the long term aim should be for a 
gradual improvement in the overall level of safety. Whilst this may be gradual, taking many years, a 
start should be made now. Otherwise change will never take place.19    
 
Policy  

1. Details of engineered structures should be offered and promoted; 
 

2. The items critical to engineered structures (e.g. bolts, bracing, anchorage and nails be 
provided free) as encouragement for their uptake. 

 
3. Details of Intermediate technology (i.e. traditional construction, but with some structural 

improvements may be offered as an alternative.  
 

                                                           

17 AS indicates Australian Standard. AS/NZS indicates Australian and New Zealand Standard. HB indicates 
handbook published by Standards Australia (or SAI Global). 
 
18 The selection of Australian Standards (and AS/NZS standards) reflects not only the origin of the 
consulting team, but also the general suitability of such documents to disaster response in the Asia-Pacific 
region. 
 
19 For readers with knowledge of Australian history, an appropriate analogy is the Cyclone Tracey ï Cyclone 
Larry interval. A series of cyclones, starting with Cyclone Tracey in Darwin in 1974, resulted in widespread 
destruction and some loss of life. The regulators and the construction industry significantly reformed the 
tropical house building practices (at significant cost), such that there are now few failure of modern housing, 
as demonstrated by the recent good performance during Cyclone Larry in 2006.  
.  



Partner Housing Australasia (Building) Incorporated ï Housing Upgrade    P08041302  28/4/08      Page 22 

 
Design Life 
The design life of houses shall be 15 years for structural members and 10 years for non-structural 
items such as windows, doors, joinery, render etc. 
 
Loads and Loading Combinations 
Loads and load combinations shall be in accordance with AS/NZS 1170.0, except as set out below. 
 
Permanent Loads 
Permanent loads shall be calculated using the known values of material densities and dimensions, 
together with the principles of AS/NZS 1170.1. 
 
Imposed Loads 
Imposed loads shall be calculated in accordance with AS/NZS 1170.1. 
 
Wind Loads 
Wind loads shall be calculated in accordance with AS/NZS 1170.2 and HB 212 Design wind 
speeds for the Asia-Pacific region, both published by Standards Australia. The following uplift 
pressures and racking pressures apply in the nominated wind classification areas for: 

Equivalent annual probability of exceedance of 1 in 500 
Reference period (design life) of 15 years 
Leading to a probability of exceedance during the design life of approximately 0.03  

 

Wind Speed and Return Period 

Wind Category Description Equation V500(3,10) m/s 

Zone I - Pacific islands adjacent to 
the equator, East Timor, Papua New 
Guinea, Solomon Islands 

Strong thunder 
storms and 
monsoon winds 

70ï56 R -0.1 39.9 
 

Zone IV - Pacific Islands below 6oS 
 

Strong typhoons or 
tropical cyclones 

122ï104 R -0.1 66.1 

Notes: 
1. Wind speeds are for a 3 second gust, at 10 m height in open country terrain. 
2. Source: HB 212 Design wind speeds for the Asia-Pacific region, Standards Australia 

2002 

 
Earthquake Loads 
Earthquake loads shall be calculated in accordance with the method set out in draft AS 1170.4-
2007, except that hazard factors appropriate to the region are selected.  

Equivalent annual probability of exceedance of 1 in 500 
Reference period (design life) of 15 years 
Leading to a probability of exceedance during the design life of approximately 0.03 

  
Tsunami Loads 
In the absence of more precise data, the structure will be designed for 1.0 kPa. 
 
Foundation Soil Properties 
The bearing capacity of foundations shall be determined using the principles set out in AS 4678 
Earth retaining structures and the Terzagghi method, for a characteristic friction angle 
(conservative estimate of the mean), ű. Unless there is geotechnical evidence to the contrary, a 
characteristic friction angle (conservative estimate of the mean), ű, of 32o shall be used, 
corresponding to a medium compacted loose sand, as is common in many of the construction 
areas. A further limitation of 100 kPa shall be applied to working dead loads, to minimise the risk of 
settlement. It is this criterion that normally governs the design. 
 



Partner Housing Australasia (Building) Incorporated ï Housing Upgrade    P08041302  28/4/08      Page 23 

Non-structural Items 
All non-structural items such as windows, doors, other joinery, render and painted finishes shall be 
assessed against the criterion that they can operate easily without sticking and without 
deterioration, in the absence of on-going maintenance during the specified design life. 
 
 
Wind Loads 
 
 

  
 
Extracts from HB 212 Design wind speeds for the Asia-Pacific region, Standards Australia 2002
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Appendix 5 
Typical House Design Showing Proposed Diagonal Bracing 
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