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REPORT 

SEMINAR ON NEW TECHNIQUES OF DESIGN AND CONSTRUCTION OF LOW COST HOUSING 

The seminar held in the earl), fall of 1972 exchanged ideas on new techniques in the design and construction
of low cost housing with 14 housing technicians and officials from Latin America As examples, it used
housing solutions developed through industrialhed building techniqucs which were brought into prominence
within the building industry in the United States by the research program of the Department of Housing
and Urban Development 

Dunng the past 10 years the Agency for International Development (AID) and the Foundation for
Cooperative Housing (ICH) have worked throughout Latin America assistjihg in the development of lowcost housing programs Although thousands of houses were built with AID loan support, perhaps the mostimportant result of this effort was the creation of new loal housing inslitutes and training of techniciansand officials The housing produced in Latin America with All) funds ranges troin S300 self-help rural-unit
projects to modern apartment buildings for middle income famnlies iii the major cities The countries face many common problems, however, the design and construction techniques vary widely from country 
to country. 

FCH has assisted AID in developing housing programs in 14 countries of Latin America and helped in train-
Ing more than 400 housing and cooperative housing techicians and cooperative housing leaders during the 
past 10 years. Although it is recognized that there are great differences In the hous,Ig technology of theUnited States and most Latin American countries, experience shows that certain approaches developed inthe United States have application in Latin America There ire common problems in organiing the design
and construction of low cost housing projects The idea tor a seminar on new design and construction
techniques came from AID/FCH contacts in the field, who telt that certain U S procedures could be 
adapted to local conditions and reduce costs for housing 

With this in mind, AID and FCH developed a seminar as a two-way exchange of information to sort ouithose techniques which could apply in certain countries It is recogni/ed that "industrialized housing" isnot the answer in developing countries where labor is plentiful and inexpensive, and where material costs 
are high. However, there are new techniques in site planning which can save up to 20 percent in land development and utilities costs which are not yet widely used in Latin America. There are also techniques for
setting up small on-site fabricaon of housing components which can save time and money even in very
simple housing projects. It was hoped that by exposing the participants from Latin America to these newtechniques and procedures, they would return home with new ideas and concepts adaptable to their ownneeds, particularly on organizing and scheduling construction projects to reduce time loss and avoid wastefulprocedures. It was not expected that they would duplicate the same type of housing seen in the UnitedStates, or set up a factory to produce prefabricated homes Hlowever, instruction in the advantages ofstandardization of basic components, quality certification in the building materials industry, minimum
testing facilities performance specifications, and effective management, production and cost controls is 
useful to eaci system of local construction. 

Based on interviews and discussions with the participants at the end of the seminar the sponsors felt that
this objective was achieved, in fact, the participants planned to arrange a follow-up seminar in Caracas underthe auspices of the Banco Obrero in 1973 to expand upon the application of material received in this 
workshop. 
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The particpants were from the following countries* 

CostaRica - Sr Gerardo A. Lara Paraguay- Arq. Rudolfo B.Garcia.Vei 

DominicanRepubhc - Sr Victor M.Garcia D Venezuela - Sr Manuel E Chiquito P 

Mexico - Arq Andres Bellon Sr Claudio Creamer 

Sr. Carlos M Dias R. Sr lidgard Guinan 

Ing Atanaclo Jarero Eng Mario de Ginan 

Panama- Arq Manual Bastista V Arq Fernando Paparoui 

Ing Daniel G. Rojas P Arq Maria C de Paparoni 

Tile Seminar dealt coinprehensively with the subject using as a model the OpLratlon BreaAl/trough program
of the U S Department of Housing and Urban Development Recogni/ing the lnimted capabilities of less 
technologically developed countries, the seminar enphasi/ed tloSe aspects of mndustriai/ed housing that 
could be reasonably undertaken This included system management, the use of labor and materials, 
and financing 

An informal classroom technique was used for the prepared lectures with prolessionals addressing themselves 
to a given subdivision of the overall subject, aLconpanied by appropriate visual aid materials I acLh presen 
tation was followed by a question and answer period and general discussion to allow prtILI.ipits to gain 
insights into how best to apply the benefits of industrialed housing in their own cLintries 1he seminal 
scheduled two major field trips to study Management and technical systemIs, and to see ,ictual site 
developments in the constructicn and finished stages 

This report presents digests of presentations of some of the principal speakers provding, togetherlh ill a 
synopsis of systems examined on field trips, a summary of information. teLlhOlhgiCs and ',c.i . 
imparted to the seminar participants Certain topics and field trip explanations were LondULie h ,L 
detail explanation through back and forth questions and answers not readil, captive for sl iii/el 
reporting, such as the methods for joining concrete panels that evolved Irom the Lialk talk des, o' I 
the Balency and Neil Mitchell systems by Mr A W Ilutchinson in Atlanta 

Simultaneous translation was provided throughout the seminnar 

CHAIRMAN Paul M Campbell, Director of International Training, FCll 

CO-CHAIRMAN Craig S Noren, Architect, International Office, FCII 

COLLABORATING Dale Barnes, Director, Office of International Aflatis, IIU) and Stall 

Harold Robinson, Housing and Urban Development, Latin Ameic.an BUlieau, All) 

L. Albert Wilson, Regional Director, [-CH, Atlanta 

The appreciation of the participants, AID and FCII is sincerely e\pressed to all the number of individuals 
who kindly contributed of their knowledge and time toward the suLcess of tis tlinng ativity This 
gratitude includes, among others 

Mr. Fred V. Annis, AID and Office of International Affairs, HUD 

Mr. Robert Brinkman, Hercules, Descon/Concordia Systems, St Louis Site 

Mr. Ervan Bueneman, Regional Director, FCH, Washington 

Mr Thomas Callaway, Office of International Affairs, HUD 

Mr Wdliam F.Clayton, HRW Systems, Inc., Ediondston, Maryland plant 

*Agency or company affiiation and addres%, page 
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Mr. John Colby, New Communities Development, HUD 

Mr. Robert M Dillon, Executive Director, Building Research Advisory Board 
Mr. David Evans, Rouse-Wates Limited, Columbia, Maryland 
Mr Thomas Faison, National Bureau of Standards, Manager-Operation Breakthrough - Evaluation Team 
Project
 

Mr. Robert Freed, Office of International Housing,AID
 
Mr. Willis Goldbeck, Assistant to the Assistant Secretary for Research and Technology, HUD
 
Mr. Bert Greenglass, Division of Research and Technology, HUD
 

Mr. M.0.Gustafson, President, Imperial Homes, Georgia
 

Mr A. W.Hutchinson, III, Community Building Corporation, Atlanta
 

Mr Donald Lubes, National Association of Home Builders, Research Foundations Inc.
 
Mr Walter A. Meisen, Assistant Commissioner for Construction Management, G.S.A
 

Mr. John Merle, Millstone Construction Company, St Louis, Missouri
 

Mr Wrren Nellis, BRAB, National Research Council
 
Mr. James Pielert, National Bureau of Standards, Offie of Housing and Technology
 

Mr Dale Rusets, St Louis Planning Commission
 

Mr. Henry F Shipherd, FCH Services, Inc , Macon,Ga
 

Mr Edward Spmaio,Rouse-Wates,St Louis,Missouri
 

Mr William StaLey, National Association of Home Builders, Research Foundation, Inc.
 

Mr Eric Thomas, LiClede Community Center,St Louis site
 

Mr Glen Travis, Finking Walker, Inc ,Macon,Georgia 

Mr.Allan Trellis, National Association of Home Builders 

Mr Jack Warner, President, Warner Consultants 

Mr William Werner, Operation BREAKTHROUGH, HUD 

Mr. John Henry West, Finkng Walker, InL., Macon, Georgia 

Seminar on New Techniques of Design and Construction for Low Cost Housing 

PROGRAM
 

Monday, 25 September 

Welcoming and Introductory Remarks - Mr Harold Robinson - Aid Latin American Bureau 
The activities of USAID to promote the construction of more and lower cost housing in Latin America 

Mr. Ervan Bueneman - FCH Services, Inc 

Cooperative housing in the United States and Latin America, its innovative support for better building 
methods
 

Mr. Dale Barnes - HUD Office of International Affairs 
Secretary Romney's concern for improved housing production and the subsequent birth of "Operation 
Breakthrough"
 

Introduction to Industrialized Housing - Mr. John Colby 
 - HUD New Communities Development 
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The demand for industrialized housing, its promises and problems. Full, partial and indirect industrialization 
and some adaptations to Latin Anerica 

Organization of "Operation Breakthrough" - Mr. Bert Greenglass - HUD Division of Research and Technology 
The concept of "Breakthrough," its organization in HUD and in cooperation with other agencies, the
selection of participants and progress monitoring by the control room. 

Film - Operation Breakthrough 

Lunch
 

The European Experience 
- Mr. Thomas Callaway - HUD Office of International Affairs 
European leadrership in the developing of industrialized housing systems and the adaptations of the European 
approach iii Latin America, Asia, and Africa 

Systems Management of Construction - Mr. Walter A Meisen - GSO Asst. Commissioner for Construction 
Management 

Development of integrated construction plans from program preparation, design, contracting, financial 
planning, scheduling erection and occupancy 

Discussion 

Tuesday, 26 September
 

Trip to Bladensburg, Maryland -
 Inspection of the casting plant for prefabricated concrete panels and slabs 

Trip to Columbia, Maryland - Mr. David Evans - Sales Manager, Rouse-Wates Ltd.
 
Slide presentation - Wates Industrial Housing System 
 15 minute inspection of an erection site of pre
fabricated concrete panels and slabs 

Trip to Rockville, Maryland - National Bureau of Standards 

Lunch
 

Tour of NBS Testing Facilities -
 Mr. Thomas Faison - NBS Operation Breakthrough Evaluation Team 
Project Manager 

The testing of large building components for the "Operation Breakthrough" program 

Trip to Laboratory of the National Association of Home Builders, Rockville, Maryland - Mr Donald Lubes 
Assistant Director Building Systems -. r. William Stacey Director Urban Development Services 
The testing of small building components and materials. The testing of sanitary, mechanical, and electrical 
subassembling 

Wednesday, 27 September 

Evaluation Procedures for Industrialized Building - Mr. Robert M. Dillon, Building Research Adviiory 
Board, Executive Director 
Performance and specifications approach to evaluation. Selection of priority criteria for economy and 
marketing. Problems of subjective evaluation and the innovative use of materials. 

Frame Systems - Mr. Robert Freed, AID Office of International Housing 
Use of frame systems in concrete, steel and wood together with local wall materials. Factors of frame 
systems compared to traditional construction in Latin America. 
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Panel Systems - Mr. Jack Warner - Warner Consultants Inc., President 

Structural and non-structural panel systems in concrete, wood, metal, plastic, others. Benefits of panel 
systems over frame and box systems 

Film-The Dillon Panel System 

Lunch 

Box and Module Systems - Mi. James Pielert, Structural Engineer, NBS Office of Housing Technology 

Fully enclosed prefabricated building units and components Dwelling size, room size and partial room 
size units for low density and high density construction 

Mr. Allan Trellis, Assistant Director, Technical Services, NAHB - Electrical sanitary and mechanical pre
assembled components for use in traditional construction and industrialized building 

Thursday, 28 September 

Trip to St. Louis, Missouri - Inspection of St Louis Breakthrough Site No I, 3331 LaClede Ave. 

Friday, 29 September 

Inspection of St. Louis Breakthrough Site No. 2 - Trip to Atlanta, Georgia - Trip to Macon, Georgia
 

Saturday, 30 September
 

Inspection of Macon Breakthrough Site - Mr Albert Wilson - FCH Southern Atlantic Region, Director
 

Sunday, 1 October 

Trip to Atlanta, Georgia - Inspection of "Seasons Four" Low Cost Cooperative, Thomasville, Georgia -
Mr. Albert Wilson 

Monday, 2 October 

Cooperative Housing Advantages 

The advantages to occupants and sponsors of cooperative ownership, management. The function of reserve 
funds in low cost housing projects. 

Future of Industrialized Housing in the United States - Mr Robert Dillon 

Some successes and topics for further study, trends of the future, individual versus societal goals and the 
production and utilizing of housing 

Mr. A. W. Hutcheson Ill, Community Building Industry and formerly Project Manager Building Systems 
International Inc., Macon project. 

Low bearing panel and slab construction for mid- and high.rise up to 16 stories using Balency precast 
concrete system; Neil Mitchell system used in Florida. 

Lunch 

Changes in the Building Industry - The Practioners View - Mr. M.0. Gustafson - Imperial Homes, President 

Cost control and planning lessons of prefabricated component manufacturers. Pitfalls to be avoided. 
Opportunities in Systems Management and Industrialized Building Products in Latin America - Discussion 

by Participants 
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Comments on the applicability of construction methods and building systems inspected in "Breakthrough" 
to conditions in Latin America. 

Closing Exercise: Award of Certificates 
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WELCOMING AND INTRODUCTORY REMARKS 

by 
Harold Robinson 
Chief, Housing and Urban Development 
Latin America Bureau, AID 

Since this is an AID-sponsored seminar, I was asked to provide some welcoming remarks The Latin America 
Bureau was most happy to be able to sponsor this seminar on Operation BREAKTHROUGH. We have 
always considered training as one of the most effective means of development 

Training, whether through seminars (I prefer to call them by the more down to earth term, workshops), 
visits of experts, or in-service training is one of the best means for transmitting knowledge. That is, when 
the training deals with specific, concrete subjects rather than broad generalities Recently, we sponsored 
very successful seminars on housing management, site planning, and secondary markets for home mortgages. 
I hope this will be as successful and fruitful 

Since 1961, the United States Government has provided loans, giints, or guarantees to Latin America, 
directly or through agencies such as IDB - over a billion dollars for ho ising. This has been matched in good 
part by governments or private entrepreneurs in Latin America With this magnitude of money - small as 
it is compared to the total need being devoted to home construction, more attention must now be paid to 
techniques for reducing costs and achieving more efficiency and speed of construction. This seminar is 
designed to explain some of the techniques being adopted in this country. Their applicability to your 
countries is for you to determine. 

In some ways, the home construction industry in your countries is like it was in the United States during the 
1930s. Then the United States housing construction industry operated on a relatively small scale. Large 
scale housing projects with their concomitant site acquisition, site planning, mass construction, and larger 
financing needs, were virtually unknown. With the advent of our mortgage insurance, public, low cost 
housing programs, and Federal support to home banking, large scale planning and construction became a 
reality. The need for thinking in different and larger terms became essential Site planning took on new 
dimensions, mass construction, prefabrication, standardization of building components, mechanization, and 
new financial mechanisms became important for almost the first time Your countries are entering - some 
have, of course, already entered - that phase. From us you may be able to learn some new methods and 
systems. Certainly, you should learn from our mistakes what to avoid 

The very existence o Operation BREAKTHROUGH indicates that we in the United States feel a continuing 
need for improvement of our own housing industry and a realization that our systems, too, need an over
hauling. This seminar was deliberately located in this building, despite its being an AID-sponsored event, so 
that you could have closer contact with the people in the Department of Housing and Urban Development 
who are involved in Operation BREAKTHROUGH. The expertise exists here. I'm sure that I don't have to 
caution you however, not to take everything you hear as gospel to be transferred directly and fully to your 
own countries. Nevertheless, I am equally certain that from this seminar you will take away some thoughts, 
some ideas that will be applicable back in your respective countries. After all, that is the most that can be 
expected from any seminar. 
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WELCOME TO PARTICIPANTS OF SEMINAR 

Ervan Bueneman, Regional Director, 
FCH Services, Inc 
Washington, D. C 

I am delighted to have the opportunity to greet you on behalf of Mr. Wallace Campbell, President of theFoundation for Cooperative Housing. Mr Campbell is responsible for the Foundation's and FCH Services'international activities. He has asked me to tell you how much he regrets that he cannot be present to 
greet you and to participate in this seminar. 

The concept of a seminar which would enable professionals from other areas of the world to examineOperation Breakthrough was suggested by Mr. Campbell sometime ago It is our hope that subsequent
seminars open to participants from other regions of the world will follow. 

Prior to assuming responsibility for FCH sponsored housing programs in the Middle Atlantic Region of the
USA, I was involved in the development of housing, community, and urban development activities in LatinAmerica and other areas of the world I must say that I personally share Mr Campbell's enthusiasm for this
seminar. I can see unlimited opportunities for people actively involved in resolving housing and ulrbandevelopment problems and to meet together in this seminar to examine with us efforts in the United Statesto make a "breakthrough" in what often seems to be the insoluble housing and urban development problem. 

FCH is very pleased and proud to be involved with the U. S. Department of Housing and Urban Development
and other organizations in Operation Breakthrough projects in Macon, Georgia and Detroit, Michigan You
will learn in considerable detail more of our experience in these projects. 

Recognizing the limited amount of time available to welcome you on behalf of FCH to this seminar, I will 
not at this time explain FCH's involvement in the field of housing and urban development. We haveassembled a series of publications which cover our role and explain the purposes and functions of theFoundation and its subsidiaries. I am certain that Paul Campbell and others will cover this dunng the 
course of the seminar 

I hope that it will be possible for me to sit in on the seminar from time to time. I have encouraged members
of the Mid Atlantic Staff of FCH to participate whenever they have a chance. I am looking forward to
meeting you individually and wish you a very pleasant stay in the USA. 
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THE BIRTH OF OPERATION BREAKTHROUGH 

An excerpt of remarks by 
Dale Barnes, HUD International Affairs 

Housing production in the United States traditionally has beer. carried out by many individual builders 
and contractors who use conventional methods. Building has been confined largely to the private sphere, 
with Government participation in the form of mortgage insurance activities and, in more recent years, 
various subsidy programs to assist lower income families to obtain needed housing In 194Q, Congress 
established a goal of a decent home in a suitableliving environmentfor every American It reaffirmed that 
goal with the Housing Act of 1968, which called for 26 million housing units to be built in the decade of 
the 1970s. 

To a nation with social vision and enormous technical and productive capacities, this objective eemed easy 
to attain, and yet it still is largely a dream. Encouraging an accelerated rate of housing production requires 
removal of many existing constraints in all elements of the housing business, not the least of which is 
industrialization. 

On May 8, 1969, Operation BREAKTHROUGH was announced Its major objective was to markedly 
increase the total supply of housing by unshackling as many as possible of the bonds that impede 
industrialization. 

In three years, 20 States passed mandatory statewide industrialized housing laws or general purpose building 
codes - a major impediment to industrialized housing. The goal is to overcome the limitations wiiposed by 
thousands of local building codes and to develop greater uniformity that will provide a means for reciprocity 
in budding regulation among the States. 

Building trade union actions have led to precedent-setting labor agreements that encourage building of 
housing in factories on an industrialized basis. These agreements include special factory wage levels instead 
of higher field wages. Larger proportions of lower skilled workers can be used, and minority training 
opportunities are provided. The arrangement permits work and jurisdictional rules to facilitate efficient 
industrial production of housing. 

Transportation is a key link to large area markets for factory-built housing BREAKTHROUGH worked with 
the tiansport industry, housing producers, other Federal agencies, and State and local agencies, to reduce 
truck tariffs, lughway restraints, and red-tape. BREAKTHROUGH also worked to interest railroads and 
long-range shippers to handle housing components at reasonable rates, using standard tie-down hardware 
and flatbeds. Some successes have already been achieved in reducing shipping costs. 

A large spectrum of financial institutions have been exposed to industrialized housing. These include: 
mortgage bankers, insurance companie., commercial banks, savings and loan institutions, and the various 
governmentally-established organizations involved in the mortgage market. 

11 



The management systems used in BREAKTHROUGH are being emulated by industry and other parts ofGovernment. A need for more refined cost controls led BREAKTHROUGH to develop an industrializedhousing cost accounting system which brought together the most useful field construction accounting andadvanced factory production cost accounting. 

All 50 States, and many local communities, have named special representatives to Operation BREAK-THROUGH, which has been a pacesetter in involving State participation in housing and community
development. 

BREAKTHROUGH design criteria and project surveillance provide high standards for the building industryin effective control of quality during production. New forms of building technology have undergonerigorous evaluation and testing and were found to be feasible. The nine prototype projects provide a modelfor effective land use in varying urban and geographic settings Two thousand nine hundred thirty eightunits were constructed at the sites by the conclusion of the prototype phase of this program. 
Initial marketing and occupancy of the prototype sites indicates that economic, social, and racial mixing offamilies is feasible if community design, living environment, and amenities that indicate good living opportunities, are available. Longer term evaluation of this social consequence of Operation BREAKTHROUGH
isnecessary for development of community planning policies 
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INTRODUCTION TO INDUSTRIALIZED HOUSING 

An excerpt of remarks by 
John Colby-HUD New Communities Development 

The Housing Act of 1968 determined that the United States needed 26 million houses over a 10 year span. 
The need for this enormous amount of housing is shared by Europe and North America, and was especially 
so in Europe after the end of World War II. The need is also felt by the emerging nations of the world. 
Both Europe and North America agree that radical methods are required and that only the use of new 
technology in conjunction with industnalized housing seems to be the answer. 

A widespread effort to seek possible application of this technology in the developing countries is being made 
by European and North American housing manufacturers who are looking for broader markets for their 
products. Technicians are enthusiastically promoting so-called technology transfer and some housing 
officials of developing countnes have been carned away by the apparent panacea of efficient volume of 
production of low cost housing. 

The prormotion of this technology transfer to developing countries has led to many problems - pohtical, 
economic, and social The importation of large and sophisticated housing plants into those countries 
directs attention away from basic housing policy changes that are needed. This expensive technology hidas 
the many productive steps a nation can take on its own, without enormous investments and using its own 
technology, which may provide equal or better answers to housing The promotion of highly industrialized 
plants, which may not fit the needs of the country, diverts needed resources away from valuable programs 
into unproductive areas. 

The trend in industrialized economies has been to mass produce, as cheaply as possible, as many of the 
elements of houses (roofs, floors, walls, ceilings, doors, cabinets, etc ) as possible These methods can 
directly affect the cost of housing, particularly rising construction and labor costs, through mechanization 
and reduction of construction time. However, in most dcveloping countries the savings of labor are small 
compared to the large cost of mechanization and automation of housing, and their accompanying high costs 
of management and coordinating skills The costs and savings of industrialized housing must be balanced 
against the individual economies of developing countries and their supporting industries. The shortened 
time of construction of industrialized housing, with the attendant reduction in cost and interim financing, 
can be an end in itself. But this requires coordinated effort between management, labor, materials, and 
machines - all of which may be in short supply. Shortcomings in any of these areas can have serious affects 
in reducing any time savings. This may, in turn, negate interim financing. 

Fully industrialized housing systems in the so-called emerging nations are almost bound to be out of face 
with reality. The degree to which they depend on economic conditions, social goals, supply sources, and 
technologies (which often do not exist), makes it obvious that efforts in industrialized housing are apt to 
be difficult, if not outright, failures. However, chances for success improve as the level of industrialization 
in a country increases. 

Information on the success or failure of industrialized housing systems in the less technologically developed 

nations is sparse - particularly information about failures. 
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INDIRECT INDUSTRIALIZATION - Although these industrially.produced concrete stair units will be installed in conven.tional houses, this form of indirect industrialization of housing can be useful and productive in developing areas. Furthermore, the producer's investment and risk are much lower than they would be in attempting to industrialize the production
of entire houses. 

(Photo John G. Colby) 
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PARTIAL INDUSTRIALIZATION - This small plant in Honduras produces wooden housing components which involve a 
high degree of standardization and labor specialization. The remaining aspects of industrialization - concentration and 
mechanization - are present, but in a less developed form. 

COMPONENT INVENTORY - Prefabricated components are stored in the yard outside of the plant awaiting amembly at 
one of several nearby sites. Standardized door and window openings are visible in the panels in the immediate foreground. 

ASSEMBLED HOMES - The partially-industrialized, prefabricated panels are assembled on site into simple and relatively
inexpensive dwellings with a minimum of fitting and trimming. The materials used in the process respond to local 
availability. 

(Photos by John G Colby) 
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One Latin American venture was reported and serves as a classic case in point. It all started as the result of 
a highly optimistic study. 

In this illustration, private enterprise, with no government help beyond favorable taxation and import 
' 
benefits, undertook impcitation u"a ttrn.!y, sophisticated industrialied housing plant The plant, furnished 

by a European firm, 'ost SI million in a dollar-short economy At the outset, a race against time and 
interest on the loan began and a high production rate was needed to offset the high financial costs. Planning 
mistakes tool, plart construction well beyond its original nine-month schedule and costs exceeded 50 
percent Delay iti construdting the plant caused corresponding problems No time was permitted for trial 
production to test Lomponents and this was to have far-reaching effects at the consumer end where com
plaints are still heard about building defects and leaking roofs Technical assistance, which should have been 
provided by ihe seller of the plant, was not given, even though he was drawing royalties on the system As 
production went on quality improved, but the initial poor quality of the housing damaged the company's 
rept t iaton 

Further problems hesei fhe L0oipany when labor under the impression that production was exceeding sales, 
undertook a slow-down to preserve their jobs Fire, flood, and other aLcidents took their toll The lack of 
critlcal parts for the colupaiiy', trucls caised months of delay and bottlenecked production - in some 
cases for the want of a fanbelt 

Certain nt al materials were in short supply or not available in the area Eventually, the company had to 
develop in miniature the many supporting industries normally found in industrialized countries. 

These and other problems contributed to high costs and overhead Losses accrued every day - as much as 
$I,000 per day - and soon all cash reserves were exhausted and the .ompany went bankrupt Private 
investors bore the brunt of the financial loss The government lost the potential of valuable tax revenues 
and society sutfered the disappointment Oftnot having enough housing But the greatest loss was brought 
about because valuable resources were diverted and consumed The housing shortag, was aggravat. I rather 
than alleviated 

It can be seen that normal mndustriahied operating problems are exaggerated by low order industrialization 
iii ilie surrouidmg area The high costs of sell-sufficiency In the economy are prohibitive to both private 
and publc ventures Industriahm/ation Is a cIIIpOSIte of parts, some of which are useful it,developing econ
onies, some oI1which are no ystemat on o produt.IS. speciah/atIoti of labor, concentration of production 
and marketing, and meian/ation of produicton are variable aspects of itdustrahi/atton These and their 
inplenieniation Involve greater risk as eah is added on 

Industriah/aton has many stratems running from low to high risk, depending on which and what LImbi
nation of variables are used These must be modeled after the particular level of development in 'ach 
country Intermediate product technologies are needed as a step to partial or full industrahzati of 
housing and should proceed in the sequence of economic development 

Questions id Answers 

Q. 	Were any other case studies made" 

A. 	Yes, two others One on Southeast Asia and one on Africa The African report, by Don 
Turner and John Turner (no relatin), was made after a 2Y month survey of Tanzania, Kenya, and 
Uganda Ilopejulh,, thei, case materal.will make a case study of Latin America to expand on thits 
We searched the United Nation'v development program records, along with FCI1,HUD, and AID, 
and added much oJ our own experience to make this a logical case study 

Q. 	What type of housing was involved in your case study' 

A. 	Tie' were prejabrcated lghriwe inulti-fannly utnits2 

Q 	 Are copies of your study available 9 

A. 	Yes
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ORGANIZATION OF OPERATION BREAKTHROUGH I 
An excerpt of remarks by 
Bert Greenglrss, HUD Office of 
Research and Technology 

There are certain techniques of management in the aerospace and nuclear industries that were brought intothe Operation BREAKTHROUGH program because they were transferable to housing However, other unusual forms of management had to be developed In BREAKTHROUGH, the bulk of management systemswere not developed to manage in detail, but to give lower management an incentive so that it would not nave to be closely supervised Also, it was designed to forte the small business man participating in the 
program to form his own management structure 

Unusual forms of management were needed to coordinate the many different types and forms of construction at the nine BREAKTIIROUGH sites The program operates under constraints of public acceptance,/oning, quality assurance, transportation, fragniented markets, land banking, labor union participation,
financing, government subsidy, local codes, geographic temperature barriers, and sub-system alignments.
New management techniques had to be devised 

ij': 
a1 
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A complex contractor/sub-contractor organization was developed with Washington serving as the prime 
contractor. Staffing limitations made it necessary for Washington to delegate most of the functions toprivate organizations. For each of the nine BREAKTHROUGH sites, a prototype site planner was selected 
to help design it, a prototype site developer insured that everything was built. Ninety arc.hItect-engineering
firms worked with the developers and testing laboratories to develop the systems, and ultimately with the 
22 housing systems producers to get them built Involved were 3,000 dwelling units, 227 single family, 830
detached single family, 580 low-rise, 1150 highrise, and 151 mid-rise The building materials used were
wood, concrete, steel, and plastic The housing systems involved modular and panel units, constructed in
place or as modified conventional housing. II addition to the housing, BREAKTHROUGH produced 
seven community centers, eight swimming pools, two schools, 20 to 25 stores, including supermarkets;
20,000 square feet of professional office space, parking facilities; and special utility areas 

This cooroiiated effort required a systems approach which retained a flexibility that would permit manage
nent to change its mind as the occasion required Remember, the program was experimental The organiza
tion formed ii Washington is the equivalent of a construction corporation that uses a "control room" 
approach for program evaluation and analysis It pernits the overall job to be broken into tasks small
enough to be "'one by individual organi/ations With this technique, BREAKTHROUGH moved ahead
simultaneously with parallel activities This brought great savings in tinie for development and construction. 

With the control system, budgets could be developed and planned, and management of money could be 
closely supervised ahead of the actual event Each contractor was required to report on costs, product
schedules, man-hours, and other information pertinent to the project Information is funneled into the
control room and posted on charts for easy refereice The daily performance at each site can be evaluated 
and trouble areas quickly spotted,continuous program evaluation is possible and it allows for redesign when 
necessary The overlapping input of reports from each contractor insures the reliability of the information 
and errors ii decision-making are held to the minininium 

In writing a contract it is necessary that the product be fully described and defined and that specific delivery
dates and costs be identified The control room approach allows easy tracking of contracts because all of 
tie information pertinent to its fulfillment is visually displayed. It is also possible to determine how good a 
manager is In controlling his progran. 
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Questions and Answers 

Q. 	 Why were so many areas selected as BREAKTHROUGH sites, rather than one') 
A. 	 If the mnain purpose of BREAKTHROUGH was to transler technology, onliy one site would have been 

used. The purpose is to demonstrate on a national vcale what industrialized housing i%all about Thi
is being done in the major tnarket areas of the country It was felt that people on the West Coast 
would not come to the East Coast to see what was being done So, for marAet and ditplav purposev,
several places were selected Another reason wa the vairvng Ainds of housing Coull a vtootlen 
structure be built on the Eavt Coast that woultl hold up on the Ifest Coast s Coultl a house he bilt in 
Macon, Georgia, whitchi closer to warmner weather, that couhl be tsed inSeattle, W1ashungtoun That 
was part of the problem oj niarket aggregation Ifra mai bilds a hotst at the factor, his inI'esttcnt
in factor, procuction intutt be ofliwt i, rolune production If he can vell on/y in one locale, lie 
can't get his investment bacA This was one of the fallacieo of industriahzed housing in the U S The 
point was to ideti' a large a tnarketarea as povsible 
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BREAKTHROUGH IN PRACTICE 

An Excerpt of a Presentation 
made by Wiham Werner, IIUD 
Operation BREAKTHROUGH 

STRUCTURAL FORM 
(22 SYSTEMS) 

4 


As to construction materials, seven s'stemns em
pk, comcrete, jive uw; metal frames, and six are 
of wood and a category of glass fiber and foam 
core The later are the more innovative systems 
in the program, and generall', are constructedas 
sngle-famtl)' housing and los-rise buildings of ip 
to three stories. 

After an extensive technical evaluation, Operation 
BREAKTHROUGH selected 22 systems for deni
onstration There are 10 modular systems, eight 
panel systems, and four that were considered 
"other" types becaue they either had a predomi
aOTHER
nace of ontl-Se constIruction or were combination 

of modularunits andpanels 

STRUCTURAL MATERIALS 
(22 SYSTEMS) 

FO AM \
r 
77 

] 	FIBER-" 2
 

GLASS 2"
 

MT FRAME 
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IBREAKTHlROUGHl dentontratlO are loeatedon , 

lile site/ thr theighcountry. Several are n ,

in-c ityurban renewal %ttes,others are in sithwhan' , -,.,- --0 ' . 

Illicit ol vihatoth wsei 
t a 

Joutdi t/at (hi'it (m t milh t iI ilt (inttunu ', 

ih isM C 'c'if ia//i ha wd oin it/it w(ri/itirctvIipc 
oJ ti(C('f ld/l o(edfCti , wl d ntt Jt11l 
r('V/)ti/n CoI n t lflilmi/It, tiloti anid BRI Ii.
IIIRI)U(,I 1li thttI l t,7lept o a ie x';'wl~l 

ptlio ramn /I,) and tit' \ttital ittat oj ,Stantd 
-Urdls took lilts oqpotl fttt/lI ho (/('I clop,a elIoItIm 

anlt( doI)S' 11htit ( ,lth I ts(,( /ot craltt( II11tltl 

all/ni int 'atn, 1'hwII il I/ tiN//t' l,'ldc ( I/it(l I 
jot Oct'alio) BRI IA I/IRI (,II 

h f/ic'u'tien,it celc'ic' ep/ tihe hltmllkilig u/t B in " " was, subdiide~cd into what is iclerred to a%,th/iemnt 
"bttlt elements" /ic hardware parts o' t/u Ithel
ing i'rsteil Ti' toal oj thewe(ofnfittule a -mmmmmmmmm 
t'0l/plc' huit uin,'l/it 'I An providc i)C/Il 130IO EEEE E E 
aiwe af1//nie,, I/ic lii/g t/at arc' %ought~ta/c',t 1300000MMflf flfThe autihutc" ranti' from structilal sajc'fi' to fire 
and e'nironm'ntalcO/ide'iCIatioIi es', (ode ='300000 
in the US ar i,'c'/'/al/,' (i c,'rnc'ci ,iti Ieihhi' IIllllplulllfl 
healtil and safc'/i i/RiIA I/kG wa(1(n- 11(i/i-0cerned ablut that, too, but it added anotlher 
aspect which has to do wit th enviro newirtnf, 
haliablitv,, ad arhit, ttc ai t/ct!lta f/ shace% Mpncc", 
T, is not1 /r//ia/l' jonnci ini a illvki/oilcut/c' flf2 
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I LI .units 

During the projkpam, the National Bureau oJ 

Standards accomli shed 'valation and testing 
for IUI) NIS toordinated with other testing 
labotatotie' and coniiltants to evaliiate and tei 
housing svtemi ltUD, ititurn, worked wit/ the 
panel fron the National Acadeni' oJ Sciences in 
r'viewitng and evahuatitng the final housing v'stems. 

-

22 

In addition to the criteria document developed 
with the National Bureau of Standards, an advis
ory group was drawn from the National Academies 
of Science and Engineering to review the BREAK-
THROUGH program, and, in particular, the things 
that were being done in technology. The criteria 
was developed by the National Bureau of Stand
ards, reviewed by the advisory committee and 
HUD, and transmitted to the housing systems
producers.During thisprocess, BREAKTHROUGH 
got technical feedback, and desirable changes 
that were identified were used to refine the 
documents Ultimately, after evaluation of the 

on the sites, tihe document will be rewritten 
so that other organizations within HUD can 
evaluate new housing systems that are developed. 

q 

HUD ACHUD 

77ere are several types of housing demonstrated 
in BREAKTHROUGI. The Levitt systeni uses 
woodfrane constniction in a concept that exemn
plifies tie iiduvirtalzed process Levitt builds a 
complete houting nodule in the factory and 
transport% it to the site completely finished, 
read' for erection and occupancy 



7Te Alcoa system employs a modular core which 
contains the mechanical,electrical,plumbing, and 
all other intricate and expensive parts ofthe hous
ing system The core is delivered to the construc-
tion site where the remainderof the housing unit 
is fabricated of panels, erected in place, and l
inside finishing completed. Thle advantage of this 
process is that shipping costs are reduced because 71 
less complicated interiorspaces can be finished in 
the field almost as economically as in the plant. 

The Scholz systein ties different approaches that
A. 	 U, A arv the facade and architecturaltreatment of its .. -houlles 77it is a multi-fanih' housing unit 

I--


This steel-framned towuihiouse system by Boise-
Cascade is a departure front current practice. 
It is an attached housing unit in which the 
builder uses light gauge steel wall studs and floor 
framingin lieu of wood. 

Pante has one of the more innovative systems. It 
employs panels that are four feet wide and eight 
feet high 77e interior surface is plywood on 
which traditionalgypsum board can be attached 
The exterior surface is a cement asbestos board 
the surface of which can be finished in an), type 
of architectural treatment desired Hlere, Pante 
applied on epoxy grout and stone aggregate 
finish The panel is foamed in place in the 
factorv with about two pounds per cubic foot 
density of tretahanefoam The foam provides 
thermal insulation for hIeating, ventilating, air 
conditioning, and acoustical properties The 
panel is built with an alutninunm frame which goes 
all around the unit, with a sphne driven down 
between adial-entpanek as a connector 
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41 	 Generally speaking, when concrete modules are 
erected they are placed one on top of tile other 
and side by side vo that double floors, ceilings, 
and walls result at the junctions Te Shelley 
sstem, which was developed in Puerto Rico, 
erects tile modules in a checkerboard pattern. 
The module, containing tile kitchen, bathroom, 
plumbing mechaniical, electrical, and heating ele
ments, is built tn the factorv. In the field, the 
vpace that is created tit the living, dining, and 
bedroom areas which are finished on-site. 

BRI.AKTIIROUGIt estabhshed a performanme 

level for ertain aspects of some svtens This is 
a test of the column used in the Shelley system 
If this svsteni were designed according to the 
ACI code, sin e there iv 11o transfer of reinjore
iig steel at the it11t, it would be a straight 
bearing c(01111cction and the iohinn would be 
appre(tiablv greater tin size i designing this 
system, Sheller used a particular (onjiguration 
of ties at the olumn to (onjine tl' conerete, av 
iel as a neophrene/steel bearing plate 7hev 
preiented a very good scientiftf case that this 
column is acceptable, the ACI code iiotvithtand
ing The column wav s'blected to BRLAK-
THROUGH performance loading tests and it was 
determined that the ultimate strength of this 
colimn couhl be developed in the joint Thle 
svstein was atceptable even though it violated a 
prest riptive requirenet tit the AC! building code 

The MSC v1steni enplovs a glass fiber rein-
Jorcedpolvester structural miate ial. The skinis are 

N about 08 im ies thick The stifJeners are of the 
same material, about 05 inches thicA, and bonded 
with polyester or epovy adhesives This type of 
houing s),vtem was difficult to evaluate because 
it is not generally tovered tn building codes 
BREAKTHROUGH was looking for performance 
(structure, fire, acoustic, habttabtlity), and the 
system was subjected to testing at the National 
Bureau of Standards It was learned that fire 
performance of this system was at a level not 
considered appropriate for single-family housing
in BREI'AKTHROUGtl, which recommended a per
formance level of 20 minutes for fire endurance 

~AMSC was able to develop a process of insulation 
and polyester binder which is packed into the 

X -- corrugations at a predetemiined density. On 

that basil,. ~ 24recommendationisthe wallk tested out to the performance 
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This towvnhouse construction system by Boive-
Cascade uses traditional construction materials It 
shows some of the things that can he done to 
relieve the front elevation to get a more pleasing 
appearance, bi, the use of balconies and sidewalls 

PUP ILI 

SiThe TRW system employs aerospace technolog-, 
" and materials in ways which engmeerv may not 

be quite familiar. This sandwich panel si'tent 
- -... employs a paper honewt omb and fiberglass ro'ing 

. " on which epoxy, resin is %pmaved The honeicomb 
-1 'core is imbedded in tihe iol'im, with the process 

repeated on the oticr side, then oren-ciured 
Gvpquim board is januhar in this tountri, as an 
interior surface, but it has to he adequate/, pro

- ~ -tL'cted from die it eat/Ic? and hard usage 7'/ie 
floor (onstriiction employv the same sanidwich 
encept, but wit/h a plywvood subfloor, giving a 
very stiff floor in relation to the conv'entional 
wood lost plis'ood svstem 77itssystem has 
good fire resistant properties 

Showm here are samples under structural test at 
the National Bureau of Standards. Connections 
and corner details where the gypsum board iv 
sublected to compression aid tensile stresses were 
evaluated
 

25 



Thus is a bending test performed on the floor 
construction. Tis panel under ultimate loading 
deflected 18 inches and wrs stillable to cany load. 

The Towland concept %I.(vn here combitnes an 
innovativeengineerigeoncept with a newapproach 
to hvng and land te. The ,'ociete Jrames 
create land in inner cit)' areas The platforms 
provide a struLtuial fraine on which modular
units can he imetted one-januh, townhouse, or1 

three-story houing The apploch i%to get away\ 6 L 
Jrom iighrme and make the occupants Jeel thatA 

they are more a part of their individual housing i 
unit. ltts sistemn is being demonstrated in 
Seattle, iWavhington. 

V This overall view of the concept envisions its use 
46- 00 as an innercity site with parkingbeneath 

A different approach to panel use is the system , 
developed b, Descon-Concordia This system is b 

not too different froni the European systems such 
as Cameci and Tacoba, except that all loints are ," 
mechanically-connected dry joints. No grout is 
used to connect the panels together. 
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Aits is a connection between two floor panels. 
It is a bolted connection that attempts to get 
away from pouring concrete in the field. Theo
retically, it can be worked in extrenmcly cold 
weatheror in the rain. 

It is known that conventional floor materials 
behave well under furniture leg punching, high 
heels, etc. Little is known about innovativesystem 
behavior. It was necessary to backtrack to estab
hsh the level of perfortnance oj conventional 
constmetion to use as a ba~is for acceptinga new 
type ofeonstructionunder thesame test coniditionis. 
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'Tere arc dilfereit types of connections uscd to 
connect the wall and floor panels together These 
are samplev tested at the National Bureau o1 
Standards to verify that they could develop the 
loads that were assunied in the desitis 



S: . Firetestingwas done on conventional single-family 
constnictton to establish performance loads for 
innovative systems 

Tls iv a test to determine the vibration char
actertlus of a conventional floor 7he results 
were used a% a benchmark 77e testing was 
performed on a housing unit which was completed 
andfurni%hedat one of the prototy~pe sites 

Tranvportation is a critical item where modular 
and industrialized housing is conccield This 
slipment ientroin the Levittplamit ini Kalamazoo, 
Michlgan, to Seattle, Itahungton .Several oj the 
ino(hlh, were instniniented to determnie what 

of ,hes 'e 
The purpow ,was to check a module in this con
jiguration to vee ij it would stand up under the 
anticipated loadv 

type]%load%anid stre, c i,,bected to 

truek when mo'ed bi wailroad or 

SIATESWITNINDUSIIAUIZ[ ANDBIREKTIyGilNNOUSILAWS SIlls 

, 
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Field testing of acouvics was done to establish 
certain levels and to verify laboratorytests. This 
invured that tie units were capable of perfonning 
at the levels recommended. 

A' 
-
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With the impetus of the BRi-AKTIROUGI 
program, approximately 20 States now htae their 
own statewitde industrialized housing law This 
type of regulation createv a building code that is 
acceptable throughout the entire State If the 
houving producergets an approvalfron the State, 
each of the localities inust accept the housing 
system 



Questions and Answers 

Q. What is the price range or average cost of these systems" 
A. The covt oj the prototype unIt Iv more ti vai,ing degrees than the iohime Irodhction unit Thecolncept of the Program was to assist the producer ti deieloping a new svitem which initialli' mg/tnot he competitive The Intent isthat alterprototy)e p~rothctton, the prochcr%Umitt be competitiive

ti the marketplace. Bv, and large, it, ho ng items developed will keep7 the le l oj rwin ilholming
costs at a lower rate than we art, c'tirrentlrexperiencing 

Q. Are there amy eflorts I n mlk one.hmily inits'" 

A. Yes 1Jc have detachled hoting units General/v. (oninted up to two or more modhles 
Q. flow long do you dilticlpdtC it will take for this program to he applied nijionwide" 
A. In view of the innoi'atiie techtoki v thei abilit to dchnr i/lew units ha%been demonstrated Thereis a definite trend imitht countri' towards the accel)tamce of induvtriald hotting 17w' timefiraneintvolvcd isgoing to be dependent on primartl' two thns kit %t,the trpeoj ai /1itte tural appboac Iithat the builelr take% it usitt be marketable Secondlr, thc' pmodtiet I%goim, to have to h' 

'ompetlive 
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OPERATION BREAKTHROUGH 

A Program of the U S Department 
of Ilousing and Urban Development 

What is BIIAKTI IROUGI I 

laking advdntage of modern teCthnology and the management. financing, and marketing capabilities of 
prvate enterprise, Operation BRI,1AKIIIROLGI! encourages a partnership of industry, labor, consumers, 
and all levels of government fihe initial objec tive is to break through the constraints that now prevent 
housing needs Alliong tile mlmomcOllstraillts are 

" Inadequate asscmblage of land for housing sites 
* Protclive ind estrlctiVe loning Lodes 
* Iuilding Lodes variations and obsolete requirements 
* i1tlatletlUiC fi1nnling 5011reS 
" Sniall-volmnc huilding 
* lhelLiueni tmse of the labor force 
" )elays in prOtssing documents 

To overcome these id otlhei onsiraints, one of BIIAKTHIROUGII's major efforts is to develop an 
aggregated market" Io determine tile nlumbers ,od kinds of housing needed, the likely sites, and the 

possible sponsors 

What will BRI AKtIIIOUGII do') 

BRI:AKTIIROLJGI1 Will enciourage large-volume housing production and reduce fragmentation by helping 
to create substantial local, regional, and perhaps national markets BREAKTHROUGIl will demonstrate the 
magnitude of the potential market to those capable of and interested in producing both housing and sites for 
housing 

With the kind of large, contfrnuous market enjoyed by manmfacturers of other consuner products, housing 
producers can realie economies of scale They can recover their investment iii research and development,
in improvements in their methods and .oncepts, and in plaot and equipment necessary for engagement in 
large-volume pioductiuon operations 

BREAKTI IROUGI I will encourage the active participation of pohtical jurisdictions, local organizations, and 
potential developers in an effort to break down the constraints of codes, restrictions, and requirements that 
now limit volume production of housing 

BREAKTIIROUGII will help to develop volume-proouction housing systems by applying improved technol
ogies and improved management methods BREAKTHROUGH would expand the available manpower and 
encourage new financing methods In addition, BREAKTIIROUGH will test and evaluate housing compo
nents and systems as a basis for developing performance standards for housing. 
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Impact of BREAKTHROUGH 

* 	Reduce the real cost of housing 
* Produce quality homes in volume for persons of all incomes. 
* Reduce the cost of subsidiiing low and moderate-income family housing 
* 	Create a housing industry with year-round employment. 
* 	 Increase the job opportunities for minority groups 
* 	Encourage contiiuing innovation in housing. 
* Help to reduce one cause of urban tension - inadequate housing
* 	Help to combal inflation in tile housing market 
* 	 Make it easier for all of our people to have the housing they need. 

Elements of BREAKTI IROUGI I 

* 	 Systems development I IUI) will ,uppoi t the development of housing-systens concepts proposed hy
firms and teams of firms capable of higli volume produc tnon and delivery o hlgh-quality homes at prices
lower than now prevail. 

* 	 Innovative approaches New designs, nalerials, and techniques as well as Improved management, financ
ing, and processing are ecouraged Some of thee innovations may already have been proved workable,
but they may have been barred from wide use by local codes, regulations, or other constraints 

* 	 prototype construction [he housing systems and designs selected will be built as prototypes on sites 
chosen by HUD They will serve as models to test design, construc.tion, and land use and to determine 
consumer acceptance Prototypes are e\pecLied to include all kinds of housing -- single-family, multi
family, high-rise, and low-rise dwellings 

* 	 Testing and evaluation The completed prototypes Ilie housing componients, and tile subsystems Will be
tested and validated by both private and [ederal orani/atlI,,,suct~h as the Natiniial Bureau of Standards 
and the Forest Products Laboratory I lie test resill will be validated by the National Acadenues of 
Scince and Lnguieering Local governments, possi le spomsors, and consumer groups will be involved 
in tile process of matching suitable prototypes to tIhc iee(s of particular market areas 
IIUD approval Successful Lompletion of the testing piigi am and validation by the National A,adenues
will provide the basis for I IUD to certify the housing s%stems for all of its programs Participating local
ities iie being requested to accept I IUD approval In lieu of e'istJig codes 

" 	 Housing omtrLIctLon IIUI) does not build BRiAKIIIROU( I housiiig The public or private local 
sponsors will contract with the selected systems produtcers for fill-volune production of the prototypes
they Lhose [ie contracts may include managenent and main icitnce Of the completed housing units 

Continuing IIUD coinmi tmen 

[IUD has a continuing .oulinitIent to BREAKTHROUGI A full-time staff is assigned to provide assist
ance and advice to
 

* 	Fund the design, development, and construction of prototypes 
* 	Support a test program 

Ilelp States aind cities with site Identification md market aggregation
* 	 Assist the sponsors and developers package housing progranis 

HUD supports local, State, and national efforts to improve the standards, codes, and regulations that affect 
the production of housing Regular IIUD progran funds are earmarked to support BREAKTHROUGH 
construction, and assistance is provided in developing additional sources of permanent Financing 

A program of research and development to test and demonstrate technological advances in housing construc
tion Twenty-two housing systems producers were selected to demonstrate BREAKTIHROUGH techniques 
at nine prototypes sites throughout the United States 
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A program of research and development to test and demonstrate 
technological advances in housing construction Twenty two housing systems producers were selected to demonstrate BREAK
THROUGH techniques at nie prototype sites throughout the 
United States 

JERSEY CITY, NEW JERSEY 
Site Description Inner city site located in the heart of downtown
Jersey City ,ri thi St John s urban renewal area 

Land Use 486 housing units school pre school enclosed swim 
riing r OO prrk open .pace coveied parking and auto access,shops, and professional offices 

Significant Poiiits Plarnnini irLdS development of 80 resideitial
units r'f actre of multifamily high rise and medium rise structures
along with a variety of buildings for nonresidential I 3es The first 
floor% of the lfli'r structures will be used for retail and officespae 

Developer Vilt Iiuirtirfiti)ri SLeilces, Inc 640 W 49th Street
New York N Y 100,B Tclephoie 1212) 536 6700 
Housing Systems Producers Townland Mar keting and Develop
ment Corp Descon Concordia, Camer Inc Shelley Systems 

MACON, GEORGIA 
Site Description A pine wooded estate with a six acre lake,locdtl(i four miles from the center city in a rapidly developing 
area of Ma.on 

Land Use 287 housing units streets, pair- open space, arid 
community building 

Significant Points A cluster plan with a variety of housing types
including multifamily high rise multifamily low rise townhouses
and single family detached units Minilrrzes the amount of streets
and length of utility lines and is responsive to the ecology Manyof the units are oriented to the open space and tire existing lake 

Developer Macon BREAKTHROUGH Housing Venture, P 0 Box 
2523, Macon Georgia 31203- Telephone 1912) 781 8700 
Housing Systems Producers Building Systems International Inc ,Boise Cascade Corp, Christiana Western ALCOA, Hercules Inc ,

Material Systems 


MEMPHIS, TENNESSEE 

Site Description Located in the Court Avenue urban renewal areain downtown Memphis It is bounded on three sides by major 
traffic arteries 

Land Use 374 housing units, parking structure, community
building, park, open space, and possible shops 

Significant Points A mixture of building types multifamily high
rise, low rise, and townhouses The concept includes low riseapartment and townhouse clusters Associated with high rise apart
ments and townhou s is dock covered parking structure which 

can be used for open space, recreation, and a community buildingThe elevated deck will provide extension of pedestrian bridgas 
across adjoining busy streets Major traffic arteries present chal
lenge in anti noise pollution design 

Developer Neeley BREAKTHROUGH, Inc, 425 Madison Avenue,
Memphis, Tennessee 38130, -Telephone (901) 523 0650 

Housing Systems Producers Boise Cascade Corp , Stirling Homex 
Corp, General Electric Co, 

INDIANAPOLIS, INDIANA 
Site Description Located on the edge of the city near the famous 
Mental Health Farm
Indianapolis Speedway, the tract is part of the former State 

Land Use 295 housing units, schools, parks, open space, street,parking and a community building with swimming pool 

Significant Points A site with medium and lowdensity building
types with one medium rise apartment for the elderly to accommodate a variety of lifestyles A cluster planning approach sepa 
rates pedestrian fromcommon vehicular traffic, aggregates open spaceuse and provides green ways between cluster foror housing
units Creative mass grading is used for environmental interest and
separation between pedestrian and moving or parked automobiles 

Developer Urban Systems Development Corp , 2302 North Tibbs 
Avenue, Indianapolis, Indiana 46222,-Telephone (3171
6394109 

Housing Systems Producers FCEMaterial Systems Corp Dillon, Home Building, Inc,National Homes, Pantik, Pemtom Inc,
Scholz Homes Inc , General Electric Corp 

KALAMAZOO, MICHIGAN 
Site Description locater on a plateau overlooking a lake in Spring
Valley Regional Park within the Kalamazoo city limits The
rolling wooded site is two miles northeast of the Kalamazoo
 
business district
 

Land Use 245 housing units, park, open space, streets, parking,
 
community building, and swimming pool
 
Significant Points Each cluster, some with mixtures of town
houses garden apartments and medium rise apartments, includes a
play area for s17rall children which is easily supervised by mothers
from surrounding units Clusters linked by greenare ways to theneighborhood playlfeld for older children and the adjacent city

park The network of pedestrian ways is separate from strtats and
parking areas A portion of the site is used for single family
 
detached units on cul do sacs
 

Developer Kalamazoo BREAKTHROUGH Housing Venture, 2307
Gull Road Kalamazoo, Michigan 49001,-Telephone (616)

382 5050
 

Housing Systems Producers Hercules Inc, Rep.ohc Steel Corp,

National Homes, Scholz Homes 
 Inc , Levitt Building Systems Inc,

Material Systems Corp , FCE Dillon
 

ST. LOUIS, MISSOURI 
Sitae Description This site occupe two neighboring parcels ofland in the Mill Creek urban renewal area in downtown St Louis
The sites are separated by LaClede town, a new housing develop
ment that has been successful in revitalizing this neighborhood
near the downtown area 

Land Use 464 housing units, recreation areas, open space,
swimming pool, parking, and shops 
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Significant Points A mrxturc of low rod high rise atiartient I and 
townhouses Th uirits ,r org inized around I podisira stir t 
whII Is Irnodullrd int. sarll I nt is %irlh sinhlll Oiinnere 
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Developer ill fone AsotaIt lrt 18 Norhl CRIIontorr St 
Louis Missun 1J10" Telhihin (J14) 534 7070 

W IifHousing Systems Producers RiuSI ,iris DOrs-In ClrrLoidwi 
Honiiuldrriq Cor;) Mali ttl Systf Os 1Irt 

SACRAMENTO, CALIFORNIA 

Site Description Oi triist eistir rorin of Iliv old Ci

SdicforInt 


Land Use 401 hiiiuSig urn opn11 1 it iripa k rr t L)rnriuiiV

buddrrq arid fnrkrrq 


Significant Points A i lust r Inliririg 1e1rr [) wvith high and low 
desity budding i i us, d to0 sepir i fi dei i nl ind iutornlobile 
IldIlL. Tll Listis SurIorid Vril Si iill illiiii r Lit IiIn aLes 
inld ,i-i lii rijid on lii wLinnt f a cL 0I11 ford I urge ii ifLiust by all ri firdrll 

Developer Sditrniiurrnt BREAKTHROUGH Housing Vi nturi P 0
 
Blo. 271 rioe 95802 TI, ho 9161
SiLI un .ailorrrr i 9 

452 rJAl 

Housing Systems Producers Bois# (VisLide Coil) Chl~st' I] 

Vstri S IULtu ins ALCOA FCE Dihlln ll i ri II Systi rl, iL 


Parnl k Cioip TflW Systerri Giou p
 

SEATTLE, WASHINGTON 
Site Deription Appl or irti ly 0j I ii~ I thr Yesh!Ne At, lt(.Desriptio In Aproinat~tl i)v MIS III Yhi Ld~lthe1 lPNeghib r od pror pii I in d n itiiwi SallIruii viemet 

Land Use 58 lit using orsts 

Significant Points Low Ind ind iso hoin liio lagi I fliudws 
Aparntnts oviloki i udlLi ili Lly pdrk ,Irt iirI"rlf( IiOUrid I 
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Developer TrhwBoi rrg Ciunpany P 0 Bo 3993 S. nilh vWhrilton 98124 Tel i ion (206) 773 J866 

Housing Systems Producers Towlnhd M iikki r itld ivi lop

rnelt Coll 


KING COUNTY, WASHINGTON 

Site Description Tis JO ici siruburbin sile I% Utal ifiappSoxe
Irl ly 40 nlit %frio 'lll 

Land Use 162 Ii(iiisriig uriit Opt 11slate Strti IS SWInIn 
19 pool 

,ari rl IsUlliingLniriurity 

Significant Points Thn i1 ist,I i oIMritrir is usid on Ihir, fuIr lusing 
woUilid Silo ti rnlirnirre p iti ieeds for adtiSS dil irr-iiatlo 
prOVIeV assuo-l mpa~tioof Aanld to inlllrl %uniltsorrtir i LiUStUlnlnioiiofopen Slpa(.p Iloop tonadlPtaCh it' Aops town 

Iiuses, arnd gadll n il) iirnirri Athvu aind psStViI Pritirlri reus 
al itcesibhl front ifr110M1i g Llustels Tlns opell spaLe links tlip
Lconinunity to u larip Lorlinrurolty pirk and sthlrools 

Developer TIn, B001tn1t Corniirr1y P 0 Bo. 3999 Seattle Wash 
ingloir 98124 Tell phonei 1206) 773 3866 

Housing Systems Producers ALCOA Chirstiina Western, Levit 
Building Systrns Inc Material Systerrs IlFi. 

SUMMARY DESCRIPTION OF THE
BREAKTHROUGH HOUSING SYSTEMS 

ALCOA CONSTRUCTION SYSTEMS, Inc. 

Housing Types townhouses, walk up apartments
System Type combination steel framed service modules and 
panels 

Service core modules, including mecnanical, kitchen and bathroom 
elements, produced in factory and transported to the building site
Joined with factory produced panels which define the living andsleeping spaces Aluminum or wood framed panel walls can be
employed 

BOISE-CASCADE HOUSING DEVELOPMENT 
Housing Types single family detached, single family attached,
multi family low rise apartments

System Type lightgage steel framed and wood framed modules
 

Modules are factory a.senrbled utilizing plywood floors, steel or
wood framed wall and ceiling panels with gypsum skins, electrical 
harnesses, and prefabricated plumbing trees Finished modules 
shipped by truck or rail to building sites, placed on the founda 
tron and connected to form housing clusters of all kinds 

BUILDING SYSTEMS INTERNATIONAL, INC 
Housing Types single family detached, single family attached, low,
medium, and high rise apartments 

System Type precast concrete load bearing panels 
The Balency precast concrete system of factory produced panels is 
utilized Load bearing interior and exterior walls and floor slabs 
provide flexibility in design arrangements 

CAMCI, INC 

Housing Types single family attached garden apartments, medi 
um rise apartments 1410 stories) 
System Type precast reinforced concrete panels 

The Tracoba system of precast concrete loadbaring crcsswalls,floor panels and facade panels is employedand slabs and Joints between wallsbetween adjoining slabs are cast in place, insuring 

continuity between elemen sand a rigid structure 

CHRISTIANA WESTERN STRUCTURES, INC
 
Housing Types single family detached, townhouses two story

garden aoartments
 

System Type wood framed panels
Shots fabricated wood frame panels are used for walls, partitions 
and roof construction, with the wall panels produced withoutjoints for the required lengths A polyester resin finish, reinforced 
with glass fibers, is furnished as an interior and exterior wall finish 
in lieu of paint 

DESCON/CONCORDIA SYSTEMS, LTD 
Housing Types single family attached, multifamily low rise and 
high rise 

System Type reinforced concrete panels 
Structural components consist of precast concrete walls, floors 
and beams, which can be produced in existing pro csting faclh 
ties All weather assembly of panels at the site is accomplished by 

dry mechanical joints 
FCE DILLON, INC. 
Housing Types single family attached, multi family low, medium 

and high rise 
System Type combination of pro cast and site cast concrete 
structural and exterior elements with wood framed interior panels 

The concrete structural system ronsists of precast wall and floor 
panels and cast in place concrete elements using steel "tunncl" and 
other reusable forms Interior partitions and non load bearing
facade panels can be of prefabricated wood frame construction, 
with a wide variety of possible finishes 



GENERAL ELECTRIC COMPANY 

Housing Types townhouses, garden apartments 
 (up to 3 stories) 
System Type closed modules 
Floor, ceiling and roof assemblies are of wood members All wallframing is steel The major portion of the interior wall surfacing isby cast plas-er The closed module contains all mechanical elements and is finished to a major degree before leaving the factory 

HERCULES INC 
Housing Types townhouses, garden apartments 

System Type 
 wood framed modules 
Wood-fram ed modules bolted together to form the basic structuralsystem The modules are trucked to the site, completely finishedend equipped with appliances and utility systems, and erected bycrane on conventional foundation 

HOME BUILDING CORPORATION 

Housing 
 Types single family detached, single family attached, 
low rise apartments 
System Type wood framed modules 
Wood frame modular units are f,,bricated in factory An extraWoodfmemodularhailucanbe ntae onbsited ators nto amodular hall can be installed on sit to join two module into 

LEVITT TECHNOLOGY CORPORATION 

Housing Types 
 single family attached, multifamily low rise 
System Type wood framed modules 
Factory constructed modules use conventional wood framing andfinishes with efficient assembly line prodsuction 

MATERIAL SYSTEMS CORPORATION 
Housing Types single family dxsached, townhouses, two story 

System Type fiber reinforced resin with fillers moulded into
panels 
The structure uses composite materials consisting of organic andinorganic reinforcing fibers for strength, integrated with a polymer
matrix Factory produced panels of these composite materials arefilled with insulating materials and assembled into modules tor
shipment to the building site 
 Many interior and exterior texturesand appearances are possible 

NATIONAL HOMES CORPORATION 
Housing Types single family detached, single family attached,multifamily low rise 

System Type steel framed modules 

Units assembled
modules The onlyon site from factory produced three dimensionalon site work is joining the units, foundations,
and utility hookups 


PANTEK CORP 

Housing Types single family detached, single family attached,
multifamily low rise 

System Type combination of mechanical core 
 modules andfoamed plastic core panels 

Structural panels with aluminum 
 frames, stressed skins, andfoamed plastic cores are used for floors, walls, and roof compo

nents These are joined to prefabricated mechanical core modular 

units caoable of stacked multi floor applications 


PEMTOM, INC 

Housing Types single family detached, single family attached,

multifamily low rise (up to 3 stories), multifamily high rise (with
separate structural frame) 

System Type stressed skin plywood modules 

Panels, comprised of plywood interior and exterior facings sepao
rated by a polyurethane foam core, 
are joinaed by a polymer bondto form modular units There is considerable flexibility in the 
arrangement of the modules to create various housing types 

REPUBLIC STEEL CORPORATIOJ
 
Housing Types single family detached
 
Sysfem Type' steel framed panels
 
Structural wall, floor and roof panels are steel fared on both sidesof a foam and insulated paper honeycomb core Interior surfacesmay be added Foundation consists of concrete piers to which areattached steel rectangular box beams The wall and floor panels 
are attached to the steel box beams, and the roof panels added to
form complete structure Bathrooms and kitchens are preassembled modular components

ROUSE WATES, INC 

Housing Types multifamily ow, medium and high ruseSystem Type s t einf e d concr n an el s
 
System Type precast ainforced concrete panels
The Wates Building System of Erigland employs precast reinforcedconcrete panels as the basic structural elements, produced at or 
near the site in movable facilities 
SCHOLZ HOMES, INC 
Housing Types single family detached, single family attached,
multifamily low rise 
System Type basically wood frame modules 
Wood framed modular units produced in factory, completelywired and plumbed and exterior and interior finishes appliedModules are transported to site and erectedtions on prepared founda 

SHELLEY SYSTEMS, INC 
Housing Types single family attached, multifamily low rise end 
high rise 

System Type reinforced concrete modulesThe structural system employs factory cast and finished reinforced 
lightweight concrete modular units Load bearing columns are ansta.ked,integral part of the modules so that, whenthe columns match vertically to the modules arecarry all gravity loadsThe modules are stacked in an alternating checkerboard manner,
and the resulting open spaces are then closed in 
STIRLING HOMEX CORPORATION 

Housing Types multifamily high rise
System Type steel framed modules 

The structural system utilizes steel columns and steel floor beamswhich form an integral part of the factory produced modulesInterior finishing applied at factory, including vinyl covered 
gypsum boird for walls and coiling Modules erected by means of a hydraulic lacking systemfirst floor level, bolted together,Top floor modules are placed on theand raised to the second levalThe next story of modules are then inserted underneath, boltedand lacked up, moving the top floor modules to a third story 
level, arid so on until the structure is completed 

TOWNLAND MARKETING AND DEVELOPMENT CORP
Housing Types multifamily high rise 
System Type reinforced concrete "megastructure," with lghtgagesteel framed in fill modular cores and panels
The structural system employs pre cast, prestressed concretecolumns, spandel beams, and dock slabs to create a frame with the 
deck slabs running across between the spandrel beams at two orthree story intervals, up to a maximum of 15 stories The result isconcrete grids enclosing multi story spaces Two and three storiedhousing units are constructed on the separate deck slabs, utilizing
hghtgage steel framed panels and mechanical core modules 
TRW SYSTEMS GROUP 
Housing Types single family detached, single family attached,multifamily low rise 
System Type glass fiber reinforced plastic and paper honeycomb
modules 
Load bearing walls, ceiling and floor are made with a sandwich 
structure, consisting of glass fiber reinforced polyester resin plastic
on both sides of a Kraft paper honeycomb core The sandwich ismanufactured in on site factory by wrapping various layers onratable mandrel aPanels for end walls and interior partitions madein flat molds Completed modules can be arranged in various
architectural arrangements 



THE EUROPEAN EXPERIENCE 

An excerpt of remarks made by

Thomas Callaway, 1IUD Office of
 
International Affairs
 

Prefabricated housing goes well back into history, as much as 30,000 years. The ultimate in this type ofhousing was byreached the Hottentots who used prefabricated systems in their migrations southwardthrough Central Africa. Their structural elements were made of wood, grasses, and straw and used forhomes, meeting houses, and religious structures that were transportedstructures were on the backs of their cattle. Thestandardized to a high degree, demonstrably airconditioned, and useful beyond the boundsof housing. If the cattle became hungry enroute, the houses could be fed to them, while the Hottentots
in turn fed off the beef. 

The Luropean entry into prefabricated housing became apparent during the colonial eras of Latin America,Africa, and the Near and Far East, when corrugated galvanized iron sheets came into use.tinber-prefabricated Fairly sophisticatedstructures were shipped all over the world for cheap housing Prefabricated timberstructures go back to the 18th and 19th centuries 

Indusiriahied housing in the United States did not reach its level until just prior to World War II. Duringthe war, shortages of material, labor, and transportation placed emphasis on prefabricated structures Bythe end of the war the U S had a fairly high order of industrialized housing that used many technicians 

The reconstruction needs of Europe at this time caused the U. S to ship the technology, technicians,components, and completely prefabricated units by the thousands to France and the United Kingdom.the U. S , interest was Inconfined to conventional housing and what had become the basis for an industri
ah/ed housing industry declined. 

In the Far Last, the use of large panels and box systems of concrete dominated the industrial housingmarket In Scandinavia, wood was the preferred material In Western Europe, smaller panels, post andpanel methods, and wooden construction were the choices. The rising costs of labor made industrializedhousing attractive, even though in sonie aspects it was more costly than conventional housing Its main
advantage was that a smaller manpower could be used more effectively.
 

Successful industrialized housing is based on an optimum balance between the use/ation of labor and mecham
tion must 

Because of the varied needs in Latin America, this would be especially so The types of construcbe studied to determine what is best to use. Russia turned to large mass dwellings, mostly ofconcrete, while Japan retained the detached modular concept with the use of wood as the basic material. 
Consumer acceptability is a problem, particularly in the United States In Europe, industrialized housing isacceptable because of the great need. Acceptability is a question of scale and height.higher income groups will more It was found that
readily accept this type of housing than low income people. Socially, also,
lower income groups are less adaptable to such mass units as highrisesto It takes as much as three generationsovercome urban shock and move low-income families successfully into the higher unitsreluctance to be separated There isfrom the ground and there is greater interest in gardens and closeness to the soilThe general lack of acceptability of industriahied housing by Americans is paradoxicalthemselves advanced in most areas, 

While they considerthey are conservative in housing and consider industrialized housing as
second rate. 
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Form plays a large role ii acceptability Certain materials are considered interior for dwelling use, such as 
conciete New architectural forms to fit new materials are slow to come about At present, industrali/ed 
building limits esthetic sensibilities 

Acceptance of industrialized housing by government must come about. Is it worth grants and other 
incentives'? Also, there is the econoniic limit on how many units must be produced to have a system which 
iseconomically viable There are industriahzed systems in the United States whi1h are going out of business 
because they failed to fully investigate economic, social, and technical problems An optimum balance 
must be struck between labor and industrialization Prelabricated housing need not deal out low income 
people because of cost. The low skill requirements of industrialhied housing can keep costs down. 
Prefabricated housing need not be large-scale, large component operations to be successful 

Questions and Answers 

Q 	 Alter World War II there was a great deal of promotion in the U. S of the Lustron System, an all
steel house What ever happened to it'? 

A. 	 Lustron was one of several systems that began after the ivar. It showed promise, a lot of good 
engineering,and there was much enthusiasin But there were a lot oj things wrong It was badly timed 
because we got back to normal qutckly after the war, especially to conventional building Prefabrt
cation still tneant something not particularly acceptable - second rate It also used a material which 
was not normal to American constnction Another problem wa good, old-fashionedsalesmanhip 
The %ystem wa% badly handled in terms of public relatiom, in terms of sales, and in terms of 
promotion, generally This t not the sole example, there are mat ,, and some of them are till 
suffering from the same problems 
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Q. 	 Perhaps you remember the Airfoam Construction Company. It built a number of inflated houses in
llobes Sound, Florida, and also built in the Congo. Are we going to see any inflated structures? 

A. 	 You might There are some Ytill standing - a little cluster of hemispheric concrete structures - in 
I irgimra, just outside Washington, D. C The),were not highly successful, as I remember. 

Q 	 I'lMUriOUS whether In the luropean experience the question of rental units, versus condominium 
units has dn influence on the success or failure of industriahlzed housing9 

A. 	 It it an oi'ersimplcaton to sat, that the method of ownership is the deciding factor, unless taken in 
termr ol income groups Lower incone families normall, prefer a rental situation, an ownership
situation similar to the cooperative,or sonie variation. In many luropean countries, right after the 
war ",'ila/ were controlled where contruetion of homeownership units were not controlled, in 
terms of price It mair he hard to believe, but there are still places in Lurope where the same rentals 
are being charged a%30 vears ago New York is an example that can be used. It has trot beet,
economic in ternis of returti for building owners. The need for reconstruction and maintenance for 
sonic buildimgs hav caitmed owners to turn their backs amid walk away because the, cannot afford to 
loe nionev. I think that the formn oJ homeownership has less influence omi the rate ofconstruction 
than the question of what was available aiid the basic decision ofwhether or not to industrialize This 
iv the cave for counttries itith high componeit of private industry amid finance - where private
industrv b'nlds most of the housing France, through a central bank, itssubsidies, and central 
mnnstries is able to allocate ahead of tine areav where industrialized building will be used They are 
able to predict where and how much housing is goimig to be built and in t'hat lormn 

Q. 	 In your Latin American experiente did you encounter the sanie attitude toward industriahlzed 
housing9 

A. 	 Al' experrince ishonted, and to the verv lowtincome Attitudes are just as theI, are iii Europe The 
lower the income the greater the remtstance to change lhe desire itfor middle income housing. The 
really imaginative approaches to housing come jroni people who have all the choices in the world. 
For instanice, the onl, people in the Umited States who, to am' extent, build adobe structures are 
those ii California and New Mexico These ea, run fromi $70,000 to $80,000 on the market today.
They use adobe because they like tIre material, not because the)' are forced to Whereas in most areas 
of Latin Anierica, adobe isa less desirable material 

A Residence of Stabilized Adobe Brick in North America. 
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SYSTEMS MANAGEMENT OF CONSTRUCTION 

An excerpt of remarks made by 
Walter A. Meisen, Assistant Commissioner 
for Construction Mailagenlent, 
General Services Administration 

Some of the most important requirements in systems building are tile performance standards Pertorniance
standards are not concerned with how a job is done, but rather, what the end results may be F',, example,
in specifying requirements for a bedroom in a house the performance standards would call for a certain 
amount of space, heat, cooling, light, and other convemence factors. flow these are ac~hieved vould be up
to tile builder The idea is to allow lim to innovate and improve 

A better analogy is one of the first performance standards on record in the United States it was for an
airplane The government wanted a machine that would fly and perform specific functions The perform
ance standards were simple - they covered only two pagcs They required that the airplane be able to carry
two people in the air for one hour at a speed of 40 miles per hour, and that the machine could 'be disassembled
by two men in one hour and loaded on a wagon The Wright brothers - Orville and Wilbur .accepted the
challenge and delivered a machine that met the performance requirement. rile rest is history 

The point is that no one in government knew how to design and build an airplane, however, it was known
what was needed. The Wright brothers delivered their version of the machine and the government certified 
its performance 

The use of performance standards, requirements, and certification are applicable to industrialied housing
Uniformity and monotony are a great challenge in overcoming the social prejudice towards prefabricated
housing. To encourage tile use of new forms and ideas in housing, a system different from the old
prescriptive practices must be used. When building for people, the act of building the cheapest unit possible 
may not always be the best. 

In the development phase of systems building it is necessary to inform all interested parties of your reqire
mients and that you will evaluate what they think they can do for you When proposals meet performancerequirements it is necessary to learn their cost and evaluate their esthetic qualities When the proposal
reaches the prototype stage testing is imperative to guarantee that perforniance requirements have been met 

Tile application of performance requirements to prefabricated housing should be suited to the people whowill live in the houses Proper management in the use of performance specifications can achieve the highest
amount of flexibility to achieve this goal The rejection of preconceived ideas in favor of inventiveness and
originality may bring a higher order of performance than usually caii be expected. 
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Questions and Answers 

Q 	 We are both architects and have been educated in the traditional relationships of architects to con
struction companies and to clients. We have been told that the industrialization of housing isgoing
to produce larger construction companies. Do you think architects and engineers will merge into the 
building companies under the design function to conform to the overall requirements of a perform
dnce specification9' 

A. 	 I thnk it is imperative to the construction industry as a whole that it become a team effort. The 
system ofarchitectsatd contractorsas adversariescannot contintte We must look at the construction
deign Iproces as a whole I think that in 10 )'ears there will no longer be prof..'ssionals just on the 
design side and contractorv in construction on the other. Organizations will do both design and con
vtruction - especially construction management - for the building owner The present system is
wasteful and doev not serve the owner. The only way that economy can be achieved isfor the archi
tect and thie engineer to work more closely It isgood for the designer because he can live closer to 
the realities of constnwCtion innovationis at, I cost It ivgood for the engineer because he can share in
the design stage and contribiutean evpertise that is valuable to the designer What I amn saying is
that if there is a constructor on the design team he can work with the designer from the beginning in 
helping to make choices that pay, off in the construction stage I think our industr), needs that kind 
of teawniork, atid on aregular basis. I think that isthe way we are going. 

Q 	 There are those of us who live In countries where there is a severe lack of housing and many himita
tions. Wouldn't it be more e\pcnsive to require a multiplicity of housing styles than to produce 
one style'" 

A. 	 I would say that it t imiperativ'e to use whatever neans 'ou can to get shelter for t, people There 
iv nothing that says the perfonnance requirenent cannot be to produce housing as quicklv and as
cheaply as possible It iv inportant for vou to decide what your performance criteria iT If you are 
talking about the ab%oli", necessity to provide basic shelter to protect people so they can survive,
then I t1h,nA you inut keep the perjorniane criteria as simple and as direct as possible But I don't 
think that will solve a housing probleni that involves the normal lifest'le ofpeople Housing is more 
than just helter Obviouslv, it i%easi, to say that when you have the shelter need%satisfied When a 
muan iv in desperate need ofshelter, any hind ofhou ing will do But, when he satisfies the imniediate 
nieed, lie usually looks to improi'ing his situation The recent earthquakes ii Latin A inerica demon
strate the inmediate needs for housing If we were to write perfornance standards for replacing the 
destroyed housing, we would take into consideration that earthquakes can happen again, and we 
would build accordingl, If not, we are back where we started. The beauty ofperfornance standards 
is that 'out an deternmie needs and try to achieve the goal by allowing the broadest possible latitude 

Q Ilow lar do these latitudes extend, insofar as performance requirements are concerned" 
A. 	 You can produce housing which will serve immediate needs, and which, in the long nn mtll satisfy

nianiy people Latitn A nerica i%experenctinga growitng whte-collarpopulation and it isreasonable to 
assiwie that for the present the' would find mtnintiun housinigstandardV acceptable tlowever, with 
growtiigfamilies andgrowng incomes, the situation will change The tide ofupward mobilitv iv r;,ing
throughout the world lxperience in the United States shows that people express this mobilit), by
strivingfor better hou ing The)' are satisfied to live in standard, even substandard housing, but only 
as long av they have to In Latin A merica the sane is true But if the opportunities for upward
mobilit , are hinited by cost or availability, the Latin A nerican may be forced to stay where he is
An effectiveperformance requirement would provide the ultimate meansfor imiproving and expanding
his present living situation until such titne as he can find sonethimg better elsewhere 
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THE FIRST TOUR 

On Tuesday, September 26, the participants were condtcted on a tour around tie Washington Metropolitan
Area to see prefabrication and testing falhties for components of industriali/ed housing 

mly
 

At the IIRIV Syvients, tic plant, Bladensburg, AtarIand, parttipaitv i pe t prefahroted (on
crete panelv ait!dlab wthil ti producttoit 11R IVuses the' Roie- Iatt'v ime'tti 

The IlRIV Systems plant at Bladcnsbur, is capable of The pretait panels are moved to a storage area for curing 
producing 7.50 dvelling utnts per year and ulttimate transportation to the building vtter 
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()ffitials at Columhba, Mfarviand, de~crihed tlh Rouse Wates s'stem used in the construtction of ths new communttI,, alldzalre a Alde pri senuation %Ihowoin, all ptasec. o1flrttru otn (4) 

A , 

4v4 

kO. 

Tih, Iiew shows the earl, (onstrut tioti of the 9 storv', /00 unit Abhott House apartmient building at Cohimbia 
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EVALUATION PROCEDURES FOR INDUSTRIALIZED HOUSING ft 

Ail excerpt of remarks made by 
Robert M Dillon, ExeCutive Director, 
Building Research Advisory Board 

Our function is twofold to advise the Federal government, and to promote the orderIN growth of s,.eiL. 
and technology 

The United States isanything but d good example of flow to put together an industrili/ed housing plogaili 
system The use of prefabric a tion hlas been tried for 150 years,but none of these have dUgI t oi Pail o 
the difficulty I%our free econonv with the inherent difilculties in trying to Lontrol ,nvtlhing 

As buSineSSilein, your primary concern is what youn dld cdnnIOIontrol of iniistilli/el,dii Inithe ,iued 
housing What factors will change the rules by wIUlnh you operate' Whlai is tile of .piiolviil Vdldhilit', 

' land, and markets 

' Volumle of consumption is one of your biggest cOItrollhllg Id.orN you e\CeptWhat voUIiC Lail What Is 
the cost to you. and how ast cai you Make Ul this cost with \,our product to uiake ,prolit' I low fle\ible 
is your system' (allItchLdllge ,syour cOiSumer nmarket or nininiuni req(UlelienIts clllge' WIll it Imleet Ile 
sOLial requirenien tsof the consumer" 

What is the life of your product and what niIMitnlance wVll Vou provide itoe\eld its life" I aick of nmaintie 
ntIce will dry tiI) your maiket as pCople tletiL your sVSIemn as undestable 

All of these fdctors must he controlled to bring about a successful System 

Ilow will you go about Setlting your requirements and ileeting tlhosc vour governinenit is likelv to set 

Will your Ihousing meet the publics Standards foi what they want and what ale tllose iequiileilis1 Will it 
meet the safety requirements the publc needs suc.h as fire, earthquake. and other ildaLitl disasteis' What 
will be your level of envi rontUetlal cotBirol' 

Ilow will you go about protewtig those you house from urban shock suLh. as that e\perie iLed IInhigh i Ses' 

to 
respond quiLkly enough to these langes A greater Il\lbility tou the produLel ISthe only wa\ to keep tip 
with these changing reqUiiemeiits Iv using the System of perforiiance S)ecillat.,lns I fis coutpled with 
judgment based on past e\perletIce can help you say wieI a ,SysteiI isgood or bad Look at edc.i Systei itl 

relation to your country's needs, not at the sdlestnanslUp of each iiinitilatuie 

I1these icquirements are chdaigiig tot) last, and too of tn., youi investment \%ill ble lost as Ihe System fail,, 

a large geogiahiiLdl CI.il 

affects what ISconsidered good housitlig in elach area Becuse Of Loge Sll[))lIe'., luiLIi 01 Oii( I istlictiton is 
based oi woods, anid its related products Wood is prelerred over cnlcrete, aiid InI IauIV cases itIslheaper 

Ilousing requirements are high and usually are Ceiteied oilthe middle lass As a result, the husig ve put 
ip for lower intAutie Idlnlhles IScorresptiuidiiigly iore ekpensive Iidthustriali/ed housing coiipilises very little 
of our actual volume Of cionsrtctiLOUn iIIthe U S 

In covcrtng area, the United taleS h, duffetl so l Aiid ecolnoUcU neds and this 
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Qu ,tions .ind Answers 

Q Do you think industrihli/ed housing is teasible in Latin Atileric,i ' 

A I am not as well informed as / shouhl be onl pour problemv and availabihtes or the strength o1 vour 
central goi'erniment I d/on't know the atount of decisions in our hands and the anmount in your
goi'erntments, hut / think that where it is not pos'ibleto control l/i, total procLes ' ourelj, 'ou 11115t 
imist f/atoneho dv else control it Jor vol llhre nmust he a guarantee ol it availabilttvof land,
and for how lon / think also there tnust he a guarantee that equtiremnents will be held relatoeh,
stable When / sav the total proc ess, take a standard proatehuilderm fit tounftri' lie will acquire
land on the opot marktt for his own purpow', lie still then begin to produtce hoistngi onsite atd sell 
it t'hen he noves into the industrialized liel, what he must cl) isset up a planit, sell its production 
to whoever itihes to htl'. until the mnarket hectim to drop lien he tan /tijtto his own co i ctiol 
to absorb Isl% planit capactt 'ow 'o)ohe inav also jither to mtake arrangetnelits with basic 
sulppliers over long pcriod of time at wholesale rates it other word, to cut out thc middle manl he 
will tri' to set up sonioc sort o1 ]inamog s i' tem so that lit,can help il'e colmisniers purchase thif item 
lie ra, set ulp his own redit (orporatiton I/1 gives him the abhitv to inluet c i/t'market to take 
stre lie has a tarAiet .l /so, vott 'll find niani o these people doing dtjjerett kindv of honie hut/hikg
optrat)on at /it'stune tlit' Some peopl may he reastoabl list (es ll antd hare been suct e jul
selling lttlst i/i',pro,ht a plantton .)J Blt ahniost all ofl thew arc not realli' inihstrializedplants, thel,
tend to he preahl rtatton-tipe acttnitles Anotlier problem is flexi iliti' / or eAamph) the fotalfl', 
housing prodiutilon of thec taslungton. 1) C metropolitan arta takts arotnd 40.O0t) illtis a 'eal 
1/uhs ike a Iot ol consunption But. htoken clowt iliterms of geographic area, ahout 40 ,,iilessotults 
int haliefter,atd hi' hilirse. methio-rse, low-risc, stsll' Janulv atta lied.detached, atid town howmuss 
thepit tutrechangcs I urther dhvic hi diflerent tnt ome c'''ls anld stil's that people like and i'nttlttd 
that the mass nlark 't ]ttst disappears Vow inivour cotutri's, ii ma' he /)otssihlt to haie a greater iln
flilent e otlt i/ict ontrol o1 that narket I knlow that mani, ol ou are rom rtlato'elv small oullntres
atnd ittnat' he that vtot'ar not be able to anmass a reali' lyte scal' market 1 itoutl st1/pli' acd a 
onchmtston that Id like to he as honest as I call with iotu people antdpart ularli', when 'oui art' heing 
taet around to se tlun,s Ilherejore.I isat to he sure vou umn icestood what vot witll he secing and
whether thes thins tall he trai serred to tt iorvour own /Iiou want to wtalk ol/it, beaten tiack, 
iou 71 fimd that there issome fine housing heim,, btilt hi' all kinds ol methods around the outtntri 
aidttlnit /lt s) fliit 

I I)1FORS NOTL Mr. Dl1lon's Lomineitnts swere mide is in olul preselnttioi With isUdl ni1terials 
Ilie printed te\I of his presenit ion is presented here ds i par,i ph s. 
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FRAME SYSTEMS 

An e.cezI p Oflreiiks Indde by 
Robert I reed, All) 011LC 0t Initernlaional IHousing 

Prefabricated posts, bealnts, Mnd LO.liuIns ,sseilbled to Lreate a strutctural Irame. form i\hal is problbly the 
most IILCIent Oill 1 the building systems It is the uMost widelv t llh/edt ,llsVstells ,nld pielllls ti1e 
gredtest Of li arcitec.turdl flexibility ( ertainly. it is tie most versatile istlu isimterials are conc.erned 

.lnfortmiitely itis ,ilso he itmost overlooked, beL,nlse we All too often think Itht d systeir must be new it 
it is it)otter over ()ill LOstititiltilliny advantages LuStoliel 

I hroughout Latin Ameri., One 10111 to the ground andLan lind shelters ,Otlsilg at WOOdell posts stuk 
to wIuLih four s\'otodcn bedms ,ie listened to m.ke d strulturalI rtmic 1ouii Loge voeCi nut.1s are tied to 
these it)frn the e\teiior walIs dud d lifth it,it or some .orrugted glvni/ed lion sheets make a ool IIlis 
is a pielbrIL.Ited I)st and bedin h a.i.n, utmli/ing preltbri,ted vsll ,1nd roof paiels 

Inill'ny areis time poles Illay be bImttboo alnd the rouse is clev,ited above the ground oi waitei But, Ilall 
Instanc1es these houses use a post mid bediri structura1l tImiC 

I lie steel tr,iiieWoilk t high rise buildillgs c,0irists o preaLlbilL,ited oliiiitlns ald beamIns 

" dd lNatIlie traditional Jaipaiese house with "solloli,lsl ,I,Ills,ld p,1rt1ttairs1 cirsisinig Ot Ilight lttiLe 
work suppoi tliig only pdper or glass uses a post and bemillm irl util Irairle 

All prelabrIL,Ited systeIis 0t it)sis, coIlmns ird beatirs denronstr,ite that rhe walls mnd partitions of a 
building need not piovide the strutLualdl stuppIOll buit, ItIspelhdips the traiditional Japatnesw house that most 
dentionstiates the sp.,icI dnd clmithCLteral tfeibiliht , ot suL.h \'steiis I lie inte mar partlilions idextertor 
walls aie neatrk all or removable In the stnruer All o Ihese pirtllltliis aid walls re tften totallymliovable 

removed to the entrie liouse tie and FIe pirttmltOis clie baLk Iii s needed
open to lir stln put plle ,I 

Whdt itIy well he Ill,[]lost unique prelabilL.Ited wood tauie buldig hs reCeiitlv' beCI ori)pled Il 
Dassia, British C('lur't,,ia( ai d I Iris is a seven stars uldiig vith IIlanrirated wood tairrewik desigilel 
to withstaind ear thquake tIienIois duld suppotl ',I\ at I here are 8)) lfairinated wood beairs., colfeet snoss 

unins, aid stints with steel plate ,111d
holt cLOnietIlOIIs 

Wood was used bectuse t lowered fielght dird 1o1id,tl0 to Oss beCause It Weighed less IlI.:n steel 1twds 
easier to eret vith the lotillY preldiblLmted LOIIpiiMCiltts ( tilcete wis ruled beCLuseotilt It Wds tot 
readily available In this reiiotell died of ( 1,rldal Ire Ilors were desigired 10i 2)0 lbs per square ltoot totl 
load 

1 here have also been sever,il designs of preCdsl ColLrete bedtls aid crltmniil systemis hor houses Iihese dre 
relatively few ,dd it is IaiLd to judge whether thev will gati wide ,ccepi.l,rcIe 

IiJuly 1970, Ini puld.iation erItilled ,laulacJu tured IloumiZs t/,i Pro-Ihmcallr' Staahl jor II//I) Ilousu, 
graim, 193 systems were shown. Of these. only twou wood ta in aind bemn coirairg systems emplaved ipost 
strttion 
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The magazine Building Design & Construction devoted its September 1970 issue to lndustriali/ed Building
Systems Three systenm of precast beams and columns whuch might be used in high-rise apartment were in
cluded Quite obviously prefabricated systems of posts, beams, and columns are in the minority 

I would like to state that in my opinion post, beam, and column systems offer the greatest future for tile
less developed countres of the world, despite their rather neglected position in Europe and the United 
States 

I he May-June 196t) publlcatlon of the Dominican College oflkngineers, Architects and Surveorv presentedthe results of a contr:t of "Anteproyectos" for rural housing It showed houses using precast concrete andwood columns. The house with precast concrete columns and beams used thin precast slabs in its walls Onewood house used woven -ticks to create the finished walls The other, which utilized square wooden posts,
offered s!veral wall variations, including pieces of bamboo wlich were stuccoed on the outside 

Various self-help projects in Africa, as well as Latin America, have utilized prefabricated concrete columnns 
and wood beams or trusses 

Recently, five Japanese manufacturers started making houses with steel or wood prefabricated frames. In
addition to the traditional Japanese wall panels they added panels of styrofoam with factory finished alu
inuni skins 

These various systems of prefabricated posts, beams, and columns all offer great advantages to Latin America
[ie niemlers are light and do not require heavy trucks and equipment for handling Very often they canbe carried by only one man and rarely require more than two men The exterior walls are not load bearing
and mnay be of any available materials This usually reduces footings to only post footings under each postor colinin Fhe roofing Lan be made of locally available materials Interior paritions need iiot be erected
with tile initial structure and may be removable I ollowing the Japanese Lustom, one large room might be 
converted into several sleeping areas by the use of movable or removable sections 

Large projects ianuse on-site prefabrication of the post beams and columns and offer a variety of houses
froin oilpletcly linished units down to shell houses or even "piso-teclo" units The same model house can 
ue various interior layouts and exterior well treatments 

Aluminum isan ideal material for prefabricated post and beam houses The Aluminum Company of America
nilakes members which replace wood as studs and joists Perhaps the lightest structural training material, it 
is not subjCct to rot and corrosion, and it can be worked with simple tools 

Post, beam, and column framing systems offer advantages on poor soil Since they reduce the weight of the
 
structure. 
 the footings need not be e\tensive On severe slopes the houseCan be raised on posts and prefab
ricaied beanis can be used at the floor level to support the floor and house above 

If one intends to build a c.om1plete house, utili/ing conventional materials for walls and partitions there is no
monetary savings by using a prelabricated franing system, it 
 may even cost more money It one builds
with non structural walls and partitions, using old or new materials, then the prefabricated structural frame 
is the way 

In sell help programs using uilkilled future homeowners, a properly designed prefabrIcated structural frame
be ereted faster than Monventional walls 1his permits the homeowner to move c-an into his house sub

stantially sooner 

PrefabriLated systems lsing wood, steel or aluminum ftraining members require Inimum warehousing or
stockpiling facliltles Members cLan be turned out quickly after they are ordered In contrast, precast
concrete members require forming and curing, and are hmited to the number of forms available for each
day's production Tile units must be stored until they are cured and until there is an adequate supply 
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TATAMI HOUSE - The traditional Japanese house used the double square tatami mat (approximately three feet by six 
feet) both as a basic planning module and building component. The use of the mats epitomize a coordinated and standard 
ized approach toward the design of highly responsive and flexible construction systems Wall partitions from the house 
are removed for a summer configuration, below. 

SUMMER
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Any lumber supplier ot steel shop can produce prefabricated members without additional investments in 
machiniery or spatCe PrelabriLated concrete units require equipment, forns and space 

Anyone Lan design a prefabricated system of posts, beams, and columns using locally available materialsWith 1his eCtonomy of flexibility, prefabrication can be a valuale tool in helping to solve housing problems 

Questions and Answers 

Q Of the systems used in Operation BREAKTHROUGII, which do you prefer'? 
A I don 't like any of them I think that we mumt understand Operation BRL. I1IIROUGII was notdesigned to create vi'tents in builting The original process was to create a program of btilding

mioderate cost housing economicalli for integrated comnuntiev and tieproposals happened to come
in with si'st'n bilhng
i I have not seen am, of the sistemnv which %howme that they are reducing
the ott below conentional houing This does not mean that the), do not put out a nice produtct
/is hard to jude the initial cost of the plants auid the design, and a lot of other things are not takeninto full ontleratioi in Opeation BRI'AA 171ROUGH I think because of rivig costs inlabor, we 
hadt11o iou c 

Q )o these systems reduce the skilled labor' 
A Ihev do Ihal ' amiotherproblem tinlessdeieloped ottitrts In ountries where vou 're trting to em -plot' more people, not Il,s, it could hav'e a big vomideration on howtou are going to build You don'twant to oremidutirializ, anythitng A big problen when vou want to industricahze is to get people to 

iiilOi't']lere Vou wanit to 'niplo, the'm / don 'otAuow the answer to the onfict betwt'een the emplo'
iient 
 wih for retcf labor aItd t/it, el cost I don't knott' ifan'bodl, doe But within the last *ear
JlID antd the other agencie's interested in assmtting the, economic and social deielopment of Latin
J mcric a have been paling more anld more attention to the qtetion of employ ,entand ina numberoj countlit, to the qtieton of increamtigemployment through increasing the pace ofconstructioi of 
homcse
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PANEL SYSTEMS 

An excerpt of remarks made by 
Jack Warner, President, Warner Consultants 

Tile pitfalls of industriali/ed housing are very apparent in the United States Application of this principle to 
the developing countries more than doubles the danger In essence, as the degree of tecthnoIogiLal compe
tence rises so do the requirements for capitalization An important question Is industriahied housing
practical for Latin Amenca9 Tile answer A qualified maybe 

You have seen, and will see, representative samples of industrial,/ed housing produced in the United States 
These involve volumetric modules, built entirely in the factory ad transported to the erection site or 
factory-built combinatioits of core modules and panels In terms of capital investment, technological capa
bility, materials availabdlity, and transportation, ill ofwhich you may have seen, probably is far more ihan you
want to undertake However, portions of the industriai/ed housing concept in modified form are 
worthy of consideration I refer to panel systems which Lcome in varying degrees of ,ol)histicatiOin and types
ofnmaterials The use of post and beam construction in BRLAKTIIROUGII housing is not applied I lowever 
a combination of post and beam and prefabricated panels may be applicable in Latin America within tihe 
framework of limited industrialzation Panels are easy to fabricate, easy to transport and easy to ereci 
Management and skill requirements, both In factory and on-site, are not demanding MNaterial, requirements 
are flexible and may be tailored to those available locally 

The panel systems used in Operation BREAKTiHROUGII vary from precast concrete, wood, or coinbina
tions of metal and plastics Some panels are load-bearing, others contain highly sophisticated electrical,
plumbing, and comfort facilities Practically all of them contain built-in doors and windows 

On your tour of BREAKTHROUGH housing sites at St Louis, Missouri and Macon. Georgia. you will see 
four building systems whiLch use various forms of panel construction 

By now you are familiar with the Rouse-Wates system whch you saw at Bladensburg and ( oltinibia. Mary
land This concept, along with the l)escon/( oncordia system will be seen in St Louis 

The Rouse-Wates System is intended entirely for multi-faily low- and igh-rise structure%, and is based
 
on precast panels which are bedded one atop the other 
 This forms a series of monolitluc. rigid wall tables 
The weight of tile panels and the joint connections assure structural integrity for buildings up it 24 stories
Foundations and ground floor slabs are built by conventional methods with specially designed leveling
devices cast in to provide connectiois for the precast walls At structural joints, the appropriate edges of
wall and floor panels have projecting loops of reinforcing steel which are laced together by steel rod, aiid 
concreted to provide monolithic connections Tile vertical joints are made by concreting into purpose
formed grooves Exterior appearantce of tile concrete panels canl be varied considerably with the use of
exposed aggregate and sculptured or brush-hammered finishes Floor panels of dense concrete, weighing 150 
pounds per cubic foot allow for spans tip to 22 feet Panels are smooth-finished to receive flooring oh tile,
wood blocks, or carpeting Similar material may be used for tie walls 

Descon/Concordia has a flexible building system which uses readily available off-the-shelf components, 
or components fabricated or manufactured through existing processes. It produces housing ranging from 
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ILI 

Rouse-Wates precast load bearing panel, with dining room service counter Lutout. 

two story townhouses to 22-story high-rise stiLtlolicS BaskL to the Systeil Is tie use oI Iicioiy-poduLLcd
precast reinorLed WLoncrete tlooi anid wall panels wich are crane-hoisted and rapidlv assembledsic into d self-supporting structure on theThese panels may be prestressed or post-tensioned in existing pre-Lasting plant faLilities, or may be Last on-site Supplementing these panels are nonstructural 0omllpOSitepanels with e\terior Imiishes or metal or plastic, integral window, andit modular interior partitions of metal
stud, gypsui board con strUntIOl 

Biking Svstem Itterttnatwul, at the Maion, Georgia site, uses a series of precast, prefabricated Loncretepanels and Slabs that Lan be ploduced at a L.entral plant, trucked io the site, and assembled Essentially,this sysiem isprediLated on large, load-bearing, interior and exterior concrete panels. supplemenlted by floorand root panels to create an integral stioucture I1he only on-site work that Is Loiltenlplaled other than normalotindation preparatiion, is the possible casting of the floor slabs it local Londitions make this economicalStandardi/cd, pretabrIL.ted metal torms, reinforcing steel assemblies, and assemblies of any reqtuiredmechanical services to be incorporated in the slabs are supplied The wall panels contain necessary electrical,
plumbing and hating-ven1tlat ing subsystems, and need only be conIecLted to adjoining units on-sitecomplete subassemiblies, such as bathroom ail(l kitchen 

More
wails, .omplete with fixtures and accessories, andclosets and stairways, are also made in concrete at the central tactory and shipped to the site for erection.Design of the exterior panels, as four-layered units that include architectural, structural, and finish concrete 
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BUILDING SYSTEMS INTERNATIONAL 

as well as insutioit0l= ,rd til0 mnelhod f Llstriiclti t fili ll
Last olne layrilt 

te .ltI plnt aie nmusual Ihe pliels are Larefullya IlIlle inI10/ol0111,l follils 1lh Ilit (bottolll) layei Is I.c eterloi veileer, WhILh IIMay healIylhiitg liOjn C psed aggrcgate To bil, and tile tlhe scLonld ICi Is ,1 dense rnuass of colclete, lhe thirdlayer Is e\painded p)olyStyiene illsuailiini ,iid [tle foiurlh Liver Is LtLICte \hliUL1 seles as tile sliiituralPortloli of Ihe pilel siultCNlU-fiinislied t) l Ilace oLf leIue t.HsultcetInlyIto be sti ipped Iliterlor wall Paiielsale allowV\ed to st1110i ,tA.ked setticaLly i raIIks to await shipment to tile site tol tinedileettnioi by cranle On-site, the alilllcill Of) ptels is ai-.l)lislhed with adjUsthle lempuoary!Ilie wall piils lde blkc.isecLt.ed Will a I/2-ni ioli/ontal aid veltlcal sf),iCiig between eaLhfor ilnovenle pael, to ,,lh(vW,IIIC.1 provide eletion lOlelance lhe lllei side of these oilnis is gronted, with lelnforcedsleel whele nec.essly Mlid tile ' ICI side is .,tllked Flis foitis tiie needed LOilncliOnI ,tllowIIng aln altspace betwee the gi 0 ard theCLaulking to lpelilltl blant.ing i plessuits and drainage of alV coidensdOI 

(7tislumta IVc'ril, also at aoti uses plywood panels with long-weariug factlOy-apLed polyester ICetnhittish .at, alioWig con plete wa',ill otsIlctil.lI,l II Ile shop 11hts finslh coat., reintoiceCL with Il Iousglass, leids to stlnlli.inl life-c.le cost sdings beeaise it does nol reCLuiire repeated painltilngboth 1inlet1Ol It is applied toand e\tlelol panel stnllates ,iid gives the appearai ce olcon'VenIIOatl couiSitlctio1nalely hall Approxilhe \woik letlieCL 1i )oluo.110 o1 the s'steiIs inII1 lc,0tu e of the pMNels anod halflot-sile work, forIiudihig erectLioiil ecadInc-h1ail.,il hookups ilie sVsfei,l incdes the Iully N.,sulacLd, 1iti1olT,1. stud,wallf panel couuupotlent made with 3/8-i1 ilywood sheathing coveredof with a 1/32-in layerblow n hibelglass oi both the Interioi aiid e\IerlOi silaces Fatory-installed Iigid plumitng sil'systemsMid WvmitLg Londuis Ii the walls iidIlexlhlehi1111/0thtl,1 tills In (lie ceiling leclulie only simple hookup ofoutside servic.e, apphities anod equiputeill at the site Units are shipped as panels hom the factory andfield :', ",Alled I lie Iu)ditoLIItI method piovides paliels of anly length \s'lihon1t 101tts dll itletypes of hotising ip to) ind inchiding thlie-soi)y heights 
s suN for all 

This system employs a conventionial foundationatld I0101 ctlslruti.ltl shab-oui-giounid ol wood-Ilaine floor vith plywood subll)Ols aultl vinyl asbCstos tileThis Iatory-labilltecl wil paiel lfdiii Lg otNl',s of 2-111 \ 4-in studs 16 Ilbt1oi1 Otl cIIntcr, with top aindplates lolhled Joints which e\lst at wall intersectionis otllv, le ,.overed with caulkillg-cOlipou)Llldcoaled wood baltles I Ii, rgliss insulation is factory applied Iii outside walls Interior walls ire framcd Infle same Iannel, without insulatlin Wiudtoss and doors arr coinuplctcly tii iumecwhen tie panels leive with hardware Iinstalledthe shop A iool-t-ciling cOtunpolIcIlt LOlIistS Of 8-ft wide panels producn ed m aly 
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length. A truss ramie Is jig-buit Irom 2-111. x 10-1 Joists dnd is covered with ;/8-i pl, wo d ihea IIIIg
Interior LeIling 11isl is dLOUslical plaster The tiherglas-ilm finish appled to intmor walls ispre, olo)ed
oftwhite and requires no rclnishing for the hife of the stru lure 

Again, let me emphasize that the pancl systems I have dcsLrjhcd are the besi fle IUited *)tateshas h) lt etCertainly, tlicy are within recdh 1lloIIeNy and materials are available I lossevei, Ihere are ideas represented
here that can be modified to met local needs and resources mnd serve as the hIMStiJpill %5IIIh a Irt 
mdustrialied system can be developed 
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THE SECOND TOUR
 

Participants visited Operatn 13REAKTl ROUGI I sites at St Louis, Missouri and Macon, Georgia, September
28 - 30, 1972. 

The Saint Louis Site 

The St Louns site is divided into two parts, one to the east and one to the west of LaClede Town in MillCreek Valley The area of these two sites totals aiproxiniately 15 acres One site, LaClede/West, is located
ol the west side o!('o ion Avenue between LaClede Avenue and Olive Street, and consists of 7 9 acres
Tile other Site, LaClede/l ast, is located on the Cast side of I wing, between Heritage House apartmenis and 
Market Streel, and colsISts of 7 6 acres 

Two hundred ind twenty-three units are being buill i LaClede/West and two hundred and forty-one in 
LaClede/Last 

The sites, being lImited Ill acreage and urbin In charater, were clioseII by IIUD to denionstrate medium
density configurations The density is approximately the samne as that developed in tileadjacent LaClede 
Towi Complex 

The site planners arranged the bildinigs to face inward toward a pedestrian street Wlich is developed with aseries of connected courtyards VeLcular traffic and parking is oii the periphery of eacl site with no veluc
ular traffic entering the pedestrian street Thus, automnobile traffic is .omplctely separated from interior 
pedestrian nlovements 

1I1
 

OPERATION BREAKTHROUGH 
WEST SITE
 

Home Building Corporation

Bldgs . 1- 16 .
 

Material Systems Corporation
Bldgs 17-18, 

Descon-Concordia Systems, Ltd c 
Bldgs 19-20-21 

LACLEOE 
 AVE 
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A. Swimming Pool 
B. Amphitheatre 
C. Fountain 
D. Large Play Area 
E. Citt Play Fields 

-
.U" k..":'..' 

' OPERATION BREAKTHROUGH 
• 'EAST... SITE 

~Rouse-Wates, Inc.j9hA 
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Within the pedestrian street a wide variety of community facilities are located play areas for children of
all ages, sitting areas, water fountains, paved areas for cycling, small amphitheaters for special events,
wisteria covered arbors, and numerous large shade trees Each of the sites has a swimming pool, wading
pool, and bath house facilities 

A wide range of dwelling types are being developed on the site, including attached townhouses, two story
garden apartments, stacked townhouses three and four stories in height, and two medium-rise apartmentbuildings containing apartments for adults These building types are arranged into a harmonious and
attractive total composition Both views and privacy for every unit have been taken into account 

1k nC tuw ordia .S,.tr'i, I id o/ lhpre al, Qtebec, tubudding oPIC 90 tUit 10()tori' biiihhiig, 
nt /J1 funor tut Iniildiii,,aiid Oil, fhl ' to, bihtiiliig (Iuitatntng 14tuits241 I/i' three bieihhii,, 

are' IIlftri- tiin'itc'i~ it t/i c ,!i tDtlanli,'a~al c lle)' on/(mu ordia /la (in iracted with lot al anid 
ni'arl ioutrc cA ti) iilalitacflirt auid aot3pilh e i riiiiarill,pr uaml ontfe ttrltlltirts Secet'eotc 
('Jit t'il ,' tiiltts. antd (6ftio hedroonit Uttt are' In log butlt45 oiic b,'droen,i unitt 

ciatenal Systems, Inc , use's prefabricated molded panels iiadc of fiber.remlorced resins to be 
assenibled as garden apartmentts 01 these 20 lonts, 10 itll be onte bedroom tntts and 10 two 
bedroom nitts 
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"iiim mown' 

Rouse-.11ates, Int , is rrlvtng on precost tont rete wall antd stab conmtniton to build one 12 story restdet,ttal building 
conttainitng 84 uiotts,elven 3 antd 4 story blttding with a total of 130 uittts,antd one 6 story,building with 2 7 units 
a total of 241/ untis 40 will be effitcte 27 onet bedroom iontls,123 two bedroom ionttsOf these 241/tutm. .s antd 45 
three bedroom uttv (4) 

The Macon Site 

Strategclly 1lated insouthwest Macon on Chambers Road, tihe site is easily accessible to downtown 
Macon, regional %,hoppinglacilites, nd the interstate hghway system Neghborhood shopping and school 
fat~dltIes are within walking distance4k4 A sIx-at~rc spring-ted lake surrounded by densely wooded rollhng 
terrain provdes the setting for approxmately 300 housing unts The Macon Project was organized as a 
housing cooperative by FCl I ScrvJLCes, In1C,under (.ontrat't with [IUD 

41 
17oe Iatcnstt, isderionvtrtttt eobylS differentllodsg systems prodttr, creates an optinst lig envtronment, 

nthazaritt4 lhotitst,telen ad 4tsittrvulding wi a ttalert o /3igipit a ore o( 6di,vtetdi. 
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Alcoa Construction Sivteins Townhouses and walk up apartments Ahechan,~al corv%are volometrtc modtehs and theremainderol the dwcling is panei:ed 7/nre are' three hatc exterior ttalls load hearing, ribbed walls, uvtng formedaluttinum s/t cit onenthona/ wood jraned ivalis with alhommntno tidig aid allununn Jranied italls witth alutnum 
siding 

tdtOt4g 

Boise-Cascade Corporation- Single-family, attached and detached, multt-family low rise light gauge steel framned
'olunetric modules Fite system uses light steel membersand non-combustible plywood decking, with the basic stnicture 

a ballot Irame modules 
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Building Systems hIlernational, hIc., - Single-fanuh, de ached and attached, multi.famnilv low, inedum, and high rise 

apartments Uses precavt load-hearing pancls for floor sla.'s, interior and exterior walk Site erection is accomplishedby 
tower or other cranes 
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Hercules incorporated- lownhouses and garden apartments. Uses wooden Irame oluhnetric modules bolted together toform a rigiu strcture capable of withstanding all residential design loads lxtertor walls, evtnided alumnnuin window 
frames, ad slidung doors are fat tori installed 
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Chnstiana Western Stnictures Single-familt detached, townhouses, and inultt.famdv low rive or garden apartments 
Uses wood frame and fac torv-liit panelv for walls, partitionv, and roof construction A special polyester revin fimsh 
coat, reinforced with fiherqlass, isfurtushed as an intertor and exterior wall coveringin liteu of paint 

Material Systems Corporation- Single-famil, attached and detached houses, garden apartments, and townhouses. Uses 

fiber reinforced resin with earth fillers, molded itnto panels 
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COOPERATIVE HOUSING 

The Advantages to Occupants and Sponsors
of Cooperative Ownership and Management, 
and tie Function of Reserve Funds in Low 
Cost Housing Projects 

The less technologically developed countries take a pessimistic view of industrialized housing  and rightlyso lowever, the use of partial industrialization through intermediate or transitional technologies may beof value in helping less developed countries solve their housing problems. Certainly, transitional technologylends itself to cooperative self-help groups who are receiving outside technical and financial assistance. 

For example, concrete block, although not part of an overall housing system, is a traditional componentthat initially can be manufactured by hand Ultimately, without any change in configuration, it can benefelanized and mass produced, in the factory or at the buIlding site. The same applies to prefabrication
of roof trusses, door and window assemblies, plumbing and electrical hookups, and movable room 
partitions 

In most developing countries, low incone families substantially outnumber those in the low-middle andmiddle income brackets These are families who live in rural huts on their own iand or on the land of others,or who invade vacant land in urban areas and build shacks by the thousands around the world. They often 
occupy sites, publicly or privately owned, which are unsuited to human habitation, or which are needed forother purposes Whether these sites are called villas ntsera, favellas, or bamadas, they usually lack the basicservices of potable water, sanitary facilities, proper street access, electricity, schools, or other community 
facilities 

It is apparent that few, if any, developing countries are prepared to house large numbers of poor families in"standard" housing for which they cannot pay. The alternative is to use the self help potential of the peopleand to employ the limited government resources for those essentials which the famihes themselves cannot
normally obtain  secure land tenure, essential utilities, and low cost financing 

Families can and do build their own shelter. They can do it well if assisted with organization, technical
help, and small loans for at least some materials such as permanent roofing, and cement for foundations andfloors. Cooperatives can play an important role in a program of this sort, because famiies working in groups,with assistance, can usually accomplish more than individuals working alone and unaided 

Cooperatives involve the members in the decision making process. They provide the organizational structurewhich makes for a well ordered, aided self-help construction program. The skils possessed by individuals 
n the group are employed for the good of all. Furthermore, the provision of training and other forms of
assistance, such as materials, tools and equipment, is simplied. 

Cooperatives also provide a useful device for curbing speculation on land provided by the government.Thus is particularly true when title to the sites is vested in a cooperative rather than the individual family.The cooperative can assure the members of secure tenure through an "occupancy agreement," and yet
control the use, tr insfer, or disposition of individual sites. 
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Cooperatives also tend to encourage groups to init:ate and carry on other worthwhile community under
takings and develop a sense of group responsibility rarely felt in communities planned and regulated by 
the government. The repayment records of occupants of conventional housing projects in many developing 
countries leaves much to be desired In a well run single mortgage cooperative there is generally a feeling
of collective responsibility for meeting the cooperative's obligations on time The collection of carrying
charges and repayments on small loans can also be handled by the cooperative which can put pressure on 
the delinquents more readily than the government. Also cooperatives have reserves for delinquencies and 
vacancies. It is possible to carry a member who is in temporary financial difficulties without jeopardizing 
his financial position or that of the cooperative. This helps to assure prompt repayment of the cooperative's 
obligations. 

In cooperative self-help programs, technical services organi/ations can play an important role. In addition 
to serving as sponsors and organizing the cooperatives, they can relieve the government of carrying on edu
cational programs and providing training and technical assistance They also can administer loan funds and 
serve as both a bridge and buffer between the individual families and the government 

Two of the nine prototype sites of the Operation BREAKTHROUGH program, Kalania/oo, MiLhigan, and 
Macon, Georgia, were organized as housing cooperatives by FCH Services, Inc, thus adding strong social and 
community awareness implications to the technical experimental systems of industrial producers 

Each member-owner of the community has his voice in the life of his community This democ.ratic attribute 
has its foundation in a series of member education sessions designed to qualify residents as active partici
pating citizens, living and working together toward common goals maintaining and enhancing the attrac
tiveness of a planned community and fostering a sense of community conducive to individual and group 
achievements through a well structured democratic organi/ation The cooperative members themselves 
through fully understanding their rights and privileges as well as duties and responsibilities shoulder the 
responsibility for achieving long-range high standards of liveability for themselves and their children. 

The cooperative technique finds its role in both self-help construction apd in permanent community 
control. 
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CHANGES IN THE BUILDING INDUSTRY - THE PRACTITIONER'S VIEW 

An excerpt of remarks
 
made by M.0. Gustafson,
 
President, Imperial Homes
 

The success or failure of housing production rests in cost control There are three main areas of control
manufacturing, overhead, and sales
 

Manufacturing includes labor and systems costs 
 Labor costs m each of these is variable, as is loading andshipping. A tabulation of man hours is kept on each house every day. TjLis allows a determination ofaverage labor costs per month, per job, per department 

A labor budget is set up for each job This, combined with actual costs, tells us whether we are over or under
budget in relation to productivity. 

Using these methods every day we can see exactly what our costs were for the day before and for anycombination of time before In this way we can see whether we are making or losing money on each job. 

We figure a labor budget of 9 percent of final sales, nr price to the customer Overhead costs are divided by4 1/3 (average weeks in a month) to get weekly overhead costs. We can check this against our sales to seeif we are within our budget This is general overhead. 

Our indirect overhead from manufacturing must also be included in these figures. This includes toolingcosts, power and related items Material makes up 63-68 percent of the sales price We try to keep it nohigher than 63. Hard to do with today's escalating costs.
 

Our sales budget is 8-.
 percent of total sales, including commissions to salesmen, and indirect costs, such as sales management and advertising. 

These figures are kept in our computer, which compiles the results we use. Every week our staff meets withall of the figures at hand. This is our basic costs management 

We manufacture for two groups private contractors and our own construction company. 

Questions and Answers 

Q. What was your total production for last year? 

A. 500 houses. 

Q. How many workers do you employ? 

A. In our plawmt, 34-40 people. 
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Q. 	 In what area are your sales and production directed? 

A. 	 Our areaofproductioncovers 4 states. 

Q. 	 How are the umts shipped, by truck or rail? 

A. 	 Our shippingis by truck. 

Q. 	 What is the ,ost per foot of the unit? 

A. 	 When our package is shipped to the constructorit costs about $6 a squarefoot. It sells anywhere 
from $11-14 a square foot. 

Q. 	 How many different types of housing do you build? 

A. 	 About 40. 

67
 



Ld,
 

PARTICIPANT COMMENTS 

At the close of the ,cmjnar, participants from tie Latin American Lountries were invited to comment on
what they had seen and heard and to relate to home country situations 

Carlos Diaz, MEXICO 

I thnk tiie eminarconfirmcdthe housing criteria we have estabired in Mexico In short, we are consciousof the housing problems to be solved through a national plan, and those which can be attacked with helpfrom multi-nationalgroupv The nmstakes we have made, and those we have seen other countries make, aregenerally in the technical area. Hlowever, we cannot develop basic construction systems, or implementprojects, that will %inphfyand adequately resolve problems from the architect's point oJ view Obviously,that type ofeffort, when not involved with social, financial,and urban development plans, will have himitedresults The approach we intend to take isto adopt all the construction systems that we know are successfulAlso, we ,houldplace equal itiportance on finiancitg,managemett, (oordiniatiot of centralproblemns, homemaintenance, urban developtment, and the problem of educating people so that they will want to live in a 
better way 

In Mexico, the majorit, ofunportant projects have been sponsored by the government to provide 100 percentsubsidy for person%without means to purchase housing. This well-intended gift has failed because peopledo not appreciate its value The problem centers on educating the people to help them increase their inconcs, witd by offering more working opportutnties This attitude exists in Mexico, and all over Latin 
America, and efforts are being directed to that end. 

Gerardo Lara, COSTA RICA 

A semtiar of this type tends to bring our countries closer together, particularly with the United States; tolearn from each other's mistakes, and to share our mutual problems. We hope that the proposal to haveanother industrialized housing senunar at the Pan-American level will materialize. If we had not had theopportunity to be here, decades would pass before this idea could flourish 
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Fernando Paparoni, VENEZUELA 

In studying a booklet I received tn the Seminar I discovered that the Descon/ConcordiaSystem is beingused in petrochemicalplants In Zuna,Maracaibo, in my country. Tis is one of severaladvanced systemsof construction which are in use there. There is one company utilizing advanced systems, ViviendaVenezolana, which is more attune with our nationalhousing institutions,such as the Banco Obrero Tis 
company demonstratesmore interest tn housingof socialinterest. 

I would like to point out another Venezuelan eAperence which has produced very good results in theencouragement of applying the most modern constructiontechniques. We call this "mixed development"which is the participationof private industry supported by the guarantyof the government for the execu
tion of tie specific development 

We have a base upon which to build with what we have learnedin this seminar 

We think we should propose a seminar on this subject in ourcountry to further the LatinAmerican effortin its goals for eliminating the housing problem. It is through the continuing erchange of ideas that wethink the most productive part of seminars he. Perhaps we soon will be able to interchangepositivetechnical sohtions, leading toward resolution of the housing problems conmon to all Latin Americancountries I am very grateful for the invitation to attend the seminar the contents of which I think have 
been very very good. 

Atanasio Jarero, MEXICO 

(Explanation-Mr Jarero was requested to elaborate upon his organization's factory of cement blocks andthe production and application of sub-components in Latin American usage, which might be an appro
priate theme for a subregiona, seminar) 
Our system is not actually cement block production but ratherblocks of hgh: materialwhich can be usedas subcomponents. We now also produce ,",,plete panels and the materialis being usedbetween floors incombination with steel beams and certain pre-fabricatedelements. The mannerof productionanid use ofthe materialenables its to continue the use of our laborsupply which is very great. It is a beginning tnmodern housingkystems in relationto quality of constructionand savings in actualconstruction time whichis a pronounced tied inmeeting our vast housing shortage With respect to interiorfinishing work weutilize conventional buildingsystems and conventionalelements 

Andres Bellon, MEXICO 

We were more or less familiar with the advances in the United States, and had some ideas of what is beingdone in neighboringcountries. But it has been especially useful for us at this moment to broaden someof the information we already had. What has convinced meinmore personally is the idea that we have in
front of us more than a technicalproblem  the problem of improvingour resourcesand optimizationandmodernization ofoursystems. I think that as afirst step, for countrieswhich do not have much experiencetn large elements of constniction, emphasis must be placed on administrativestructure,preplannng,amid
systems control. I was very much interested in the apparently simple, but complete and effective control
room we saw in Washington. It reallyconfirmed ourideasand we areplanningto broadenthem.
 

The opporluntty for ccntact and interchangeat this seminar has been fortuitous. We should alert thoseagencies we are in contact with to be on the lookout for this program. We know there is great nteresr in
HUD to continuegiving out this informationand it would be a sin to pass up the opportunity.
 

Claudio Creamer, VENEZUELA 

This seminarhas reaffirmed some of the ideas on methods and systems we are alreadyusing We have seensome new details and they show us that we are on the right road. hIl 1Q66 we started an experimentalprogram at Valencia, sort of a small-scale Operation BREAKTHROUGtl. We selected 50 companies todevelop an industrializedhousing system in the first year and moved into construction tn the followingyears. With the installationof aprefabricatedplant, we construct2,500 houses a yearand we areplanning 
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to grow. The experinentalprogram is leading to wider uw of modern methods It forces the government 
to providemore financing,and has made the publicmore awareof this new type housing 

Unfortunately, prefabricatedhousing is not producedat the same level for low income people as it is for 
middle income. What we have seen and heard at this veminar is ofgreat interest to our country. We front 
the Banco Obrero will try to mplement some of these ideas. 

Manuel Batista, PANAMA 

In my personal opinion, and perhaps all others here, the invitation to this seminar by the American 
authoritieshas been a useful effort Although I do not have much experience in the field of housing, I have 
grasped the contents and intention of the seminar and the housing problem Such a problem cannot be 
solved without the participationof different agencies and help of diJferent groupv The housing pioblem 
in Panamais smaller ii scale than inl the United States But the problenis I saw, and the systems developed 
to solve them, can be applied to our own resources in a hghlil, useful wav file have a low income housing 
problem i nattama and are undertaking rehabilitation Theme is a large project in Panama Citty, i the 
Marafloi area - a very poor section Right now it has little value because it hav so many useless old houses 
We are trying to rehabilitatethe landand provide new housingfor the people. 

"7te experience we have gained at thits venniar,and the possible applicationof certainsyvtetnv ued in con
junction with our own resource, will be of greathelp 

Manuel Chiquito, VENEZUELA 

Tie ideas we have gained at ths seminarwill be usefud to ts in many ways Tie Venezuelan government is 
helping private industry by participatingin fllxed programs and they have been ven' well accepted Mv 
specialty is ti problems of conser'-tionand maintenanceaid I have used this visit to ob%en'e your use of 
equiptientand mechanicalsystemni for the collectionof trash. In cities like Caracav, with great populations, 
we have sanitaryproblemsin the collectionandditposaloftrash I have noted witith ititerest ,ourcompacting 
and truck witnch syvtems We hope that we will be able to mnechamze ourtrash collectioni system very soon, 
and improve sanitary coniditions ill ourcities 

Victor Duval, DOMINICAN REPUBLIC 

I work for the Banco de la Vivienda which is most/v interested ini housing developed through vavimgs and 
loans We are expernmentitng with condomtnium%, but the' only provide apartmentsfor middle income 
families 

Labor is cheap in my coumtry and the workers are very efficient The types ofhouses we build arc of the 
more conventional comstnicton There are some groups that deal with my batik that prejabricatehouses, 
but it is a modular svstem made at the site It is a very practicalsvstem and economical It cannot be 
industrializedas it is here ilu the United States Unemployment is the majorfactor The Imstituto Nacional 
de la Vivienda is planning to build 5,000 houses at the entranceof Santiago These housey will be grouped 
together in duplex, multifamily buildings, or single family uniits Fiftv percentof the cost will come from 
the government and tie workerv will pay for theirhouses undera cooperativevort of system 

I an very impressed with tilts seminar, especially the field trips It has been a good experience amid very 
.ttimulatmg. When I return to my country I will pass on the imformation to professionalgroups I have 
contact with. 
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LIST OF PARTICIPANTS
 

COSTA RICA PARAGUAY 

Gerardo A. Lara 

Residencias de Centro America, S.A. 

P.O. Box 4573, San Jose, Costa Rica 

Centro America 


DOMINICAN REPUBLIC 

Victo M. Garcia Duval 

Banco Nacional de la Vivienda - FHA 

Calle 12 #3 Urb Paraiso 

Republica Dommicana 


MEXICO 

Arq. Andre Bellon
 
Consorcio ARVA-OPISA S.A. 

(he also was Delegate from FSTSE) 

Local No 5 - Zona "0" 

Plaza del Sol 

Guadalajara, Jalisco, Mexico
 

Carlos Manuel Diaz Rosas 
Ingemeros y Arquitectos Consultores SC (INARCO) 
Felix Bereuger No 126 - ler Piso 
Lomas Virreyes, Mexico 10, DF 

Ing Atanasio JareroFSTSE 

Local 3 - Zona "0" 
Plaza del Sol 
Guadalajara, Jalisco, Mexico 

PANAMA 

Arq Manual Batista Vasquez 
IVU 
Apartado 5228 
Panama 5, Panama 

Ing Daniel G. Rojas P. 
IVU 
Apartado 5228 
Panama 5, Panama 

Rodolfo Garcia Veia
 
Camara Paraguaya de ]a Construccion
 
8450 Michiner Ave.
 
Phidadelphia, Pa. 19150
 

VENEZUELA 

Manuel E Chiquito Prieto
 
Banco Obrero
 
Av. Los Buacares
 
Res. de Oro
 

Segundo Piso
 
Apto. 21 - Los Caobos
 
Caracas, Venezuela
 

Claudio Creamer
 
Creamer y Denis SA
 
Apartado 61424
 
Caracas, Venezuela
 

Edgard Guinan
 
Banco Obrero
 
Av. Arichuna - Res Manari
 
Apto No 22
 
Urb Macaracuzy
 

Distrito Sucre
Estado Miranda, Venezuela 

Maria de Guinan - Engineering Student at -
Universidad Santa Maria 
Same address as above 

Arq Fernando Paparom 

Banco Obrero 
Ave PPAL Urb. ia Castellana 
Edif. La Castellana 
Apto. 302 
Tercer Piso 
Caracas, Venezuela 

Arq. Maria C. de Paparoni 
Paparom & Millan 
Same address as above 

HOUSING PUBLICATIONS AVAILABLE 

Readers may find some of the listed publications to be helpful in their work. 

Section One of this list may be requested from: 

Publications Department 
FCH Services, Inc. 
1012 - 14th St., N. W. 
Washington, D. C. 20005 
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SECTION ONE 

International Publications - General
 

WHY THE HOUSING INVESTMENT GUARANTY PROGRAM? 
 No Cost. 
Available in English, Spanish and French.
 

HOUSING THE CAMPESINO 

N.C.

A study of a housing co-op in Los Pocitos, Panama. Available in English and Spanish. 

FCH INTERNAI'IONAL PROGRAM N.C. 
Available in English and Spanish. 

WHAT IS ICHDA' 
Description of the International Cooperative Housing Development Association and 

N.C. 

its initial member organization. English only 

UN/ICHDA 
N.C.

Text of the UN/ICIIDA Memorandum of Understanding English only 

MANAGEMENT GUIDELINES 
N.C.A breakdown of the responsibilities of the Board of Directors of a housing coop.


erative and policy guidelines English and Spanish versions
 

COMMUNITY ACTION FOR BETTER NEIGHBORHOODS 
A study of homeowners associations in three communities 

N.C. 
in Lima, Peru, with

recommendations for the establishment or improvement of similar associations
 
elsewhere English only
 

THE TECHNICAL SERVICE ORGANIZATION 
The role of a technical service organization in cooperative housing English only 

N.C. 

BUILDING BETTER COMMUNITIES 
Explanation of how institutional lenders for housing can incorporate homeowners 

N C. 

associations into their housing programs English only. 

REPORTS 

LATIN AMERICA 
N.C.A progress report on the work of the Foundation for Cooperative Housing. English


and Spanish versions
 

10 YEARS OF PROGRESS 
N.C.Report on the Investment Guaranty Program over 10 years. English only 

PROGRAM FOR CHANGE 
Outline of a cooperative program in Panama English only. 

N.C. 

THE ADVANTAGES TO A SAVING AND LOAN ASSOCIATION IN WORKING N C. 
WITH HOUSING COOPERATIVES 

Available in English and Spanish. 

EXPANDING HOME OWNERSHIP: A new partnership between Cooperative Housing N.C. 
and Savings and Loans. Available in English and Spanish 

A BRIEF SURVEY OF U. S. SUPPORTED HOUSING IN VIETNAM N.C. 
English only 
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PRESENTATION BY JACK EDMONDSON, SECRETARY-TREASURER OF ICHDA, N.C.TO 	 THE COOPERATIVE HOUSING WORKSHOP, New Delh Explanation of the 
Cooperative movement and its possibilities in India English only. 

TOWARDS NEW PRIORITIES FOR HOUSING N.C. 
English only. 

CURSILLO SOBRE MERCADOS SECUNDARIOS DE HIPOTECAS N.C. 
RESIDENCIALES 

Spanish only. 

CURSILLO SOBRE PLANEAMIENTO DE URBANIZACIONES N.C. 
Spanish only 

MESA REDONA SOBRE EL PROBLEMA DE LA VIVIENDA EN LAS URBANIZA- N.C. 
CLONES MARGINALES 

Spanish only. 

III 	 CONCEPT AND METHOD SERIES 

#1 Advantages of a Single Mortgage Housing Cooperative N.C. 

#2 The Technical Service Organization Key to Successful Cooperative Housing. N.C. 

IV. 	 REPRINT SERIES [English only I 

"U.S Cooperatives and International Development" N.C. 

"FCH Assists ii Development of $25 Million in L.A. Housing" (Newsbriefs, N.C. 
September, 1971 ) 

"This Week in Real Estate Co-op Housing Nears $100 Million" (The San Juan Star, N.C. 
May 27, 1972) 

"The Alliance for Progress in Sardinilla" (Congressional Record Reprint, May 14, 197 1) N.C. 

"Lending Opportunities for Mortgage Bankers" N.C. 

"Builder tells timing and procedures for profitable FHA low-income work" N.C. 

"Co.op Housing May Fill Your Shelter Needs" N.C. 

"Co.op Housing Units Offer Residents New Lease on Life" N.C. 

V. 	 COOPERATIVE TRAINING SERIES 

CooperatveHousingBOARD Manual 
A guide for the Board of Directors, covering their powers and responsibilities, $1.00 eachmembership relations, co-op committees and relations with the attorney, the au- 5/$2.50
ditor, the government, and the managing agent. 

Cooperative Housing FIRST YEAR Manual
An introduction for new members during early occupancy to cooperative living and $1.00 each some of the problems which may anse in the interim occupancy. 5/$2.50 
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L cdershpNotebook Inserts
Notebook inserts for the volunteer leadership to be used as reference 

1. Dream a dream of kings. 
2. Maintenance and the Co-op Board 
3. Reserves and other special funds. 
4. The Management Agreement 
5. Tackling the Board's whole job
6. Understanding the Subscription and Occupancy Agreements.
7 By-laws and Out-laws 

matieral. N.C. 

VI. THE FOUNDATION SERIES 

Housingthe Disadvantaged 

CooperativeHousing. A Stimulus to World Development 

34,813 Co-op Homes 

$ .35 

.35 

.35 

VII. OTHER PUBLICATIONS 

A Way to FinanceCooperativeHousing 
N.C. 

CooperativeHousingin the U S. A. N.C. 

CooperativeHousing Ideas &Methods ExchangeNo 52 

The Development of Rural CooperativeHousingin the UnitedStates 

Two Decadesof CooperativeHousing Foundationfor CooperativeHousing 

N.C. 

N.C. 

N.C. 

Buildingfor the Mass Market 

BuildingBetter Communities 

.30 

N.C. 

SECTION TWO 

Section Two of this list may be requested at no cost from 

Office of International Affairs 
U. S. Department of Housing and 

Urban Development 
Washington, D. C. 20410 

PROGRAMS AND POLICIES 

HUD/International Programs and Activities 
HUD/International Supplement Series 

General Housing Construction Trends 
New Towns 

HUD/international Special Supplement Series 
(1-4 unavailable) 

The Problems Associated with Rapid Urban Growth No. 5 

The Human Environment: A World View No. 6 
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Urban Densities in the U.S. And Japan No. 7
 

Urban and Regional Research in the ECE Region No. 8
 

If HUD/INTERNATIONAL BRIEF SERIES1
 

Brief 2-Urban Transportation in the Renewal of American Cities
 

Brief I0-Homeownership in the United States (available in Spanish)
 

Brief I I-Tenant Involvement in Public Housing
 

Brief I3 -Cooperative Housing in the United States
 

Brief 14-New Communities in the United States
 

III 	 BIBLIOGRAPHIES
 

Bibliography on 
 Housing, Building, and Planning HUD/International Information Sources Series 

Bibliography on Mortgage Fmarce 

Socio-Physical Technology 

IV 	 FINANCE AND INSURANCE 

Establishing Savings and Loan Associations in Less Industrialized Countries 2
 

Condominium Development and Management
 

Saving for a Home
 

Mortgage Lender's Handbook
 

Windstorm Insurance in U. S
 

European Subsidy Systems-An American Perspective
 

Earthquake Insurance in U S.
 

Estimating Ilousing Assistance Requirements and Subsidy Costs
 

Housing and Market Analysis in Latin America
 

Housing and Market Analysis in Latin America-Worksheet 

V. 	 STANDARDS 

Proposed Minimum Standards for Permanent Low-Cost Housing 2 

SBRIEF is designed to promote the exchange of housing and urban development information between theUnited States and foreign countries. Its purpose is to put into convenient form the highlights of subjects
to current interest to domestic and foreign readers. 

2From Ideas and Methods Exchange Series. 
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VI. 	 INDUSTRIALIZED BUILDING
 

Industrialized Budding-A Comparative Analysis of European Experience
 

Industrialized Housing-The Opportunity and the Problem in Developing Areas 

Brief 4-Operation BREAKTHROUGH (available in French & Spanish) 

VII. 	 INDUSTRY AND SYSTEMS
 

The Thermal Insulating Value of Air Spaces
 

Condensation Control in Dwelling Construction
 

Brief-Design for Livability
 

Brief 9-Seasonal Unemployment in the Construction Industry
 

The Materials Use Survey
 

VIII 	 BASIC TECINOLOGY SERILS 

Hand Transit 

Use of Spirit Level
 

Half Lab Joint Construction
 

Mortar and Block Mix
 

Brick Laying 

Foundation Layout 

IX. 	 EARTII 

Handbook for Building Homes of Earth 

Earth for Homes 2 

Plant Requirements for the Manufacture of Building Bricks 

X. 	 WOOD 

Prolonging Life of Wood in Houses 2 

Properties of Experimental Wood-Base House Flooring Materials 

Plant Requirements for Manufacture of Wallboard 

Palms-Their Use in Building 

Grasses-Their Use in Building 

Bamboo-its Use in Building 
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XI. 	 CONCRETE 

Prefabricated Concrete Components for Low-Cost Housing Construction 2
 

Lightweight Aggregated Concretes
 

Basics ofConcrete 2
 

Coral and Sea Water in Concrete 2
 

XII. 	 VILLAGE/URBAN PLANNING
 

Physiological Objectives in Hot Weather Housing
 

Village Housing in the Tropics
 

Squatter Settlements-The Problem and the Opportumty 2
 

Leadership Training for Aided Sell-Help Housing
 

Urban Land Policy-Selected Aspects of European Experience
 

Planned Industrial Parks
 

The Tennessee River Valley
 

How to Make and Use Local Housing Surveys
 

Planning Sites and Services Programs 2
 

Aided Self-Help in Housing Improvement 2
 

Aided Self-Help in Housing in Africa 2
 

Sewage Lagoons for Developing Countries 2
 

Village Markets in Ghana 2
 

Urban Planning in Developing Countries 2
 

Strengthening Urban Administration in Developing Countries 2
 

The Development of an Urban Aided Self-Help 1ousing Program in Guatemala City, Guatemala, C A 2
 

Colonia Managua-Nicaragua 2
 

Cooperative Housing 2
 

XIII. 	COUNTRY REPORTS 

Brief 12-Housing and Urban Development in Chile 

Housing in Ethiopia 

Housing in Ghana 
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Housing in Guatemala 

Housing in India 

Brief 8-Housing and Urban Development in Iran 

Housing and Urban Development in Israel 

Housing in the Ivory Coast 

Brief 6-Housing and Urban Development in Japan 

Housing in Jordan 

Housing in Liberia 

Housing in Nigeria 

Housing and Urban Development in Panama 

Housing and Urban Development in Peru 
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