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

The semnar held 1n the early 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, 1t used
housing solutions developed through industrialized building techniques which were brought into prominence
within the building industry in the United States by the rescarch program of the Department of Housing
and Urban Development

Duning the past 10 years the Agency for International Deveiopment (AID) and the Foundation for
Cooperative Housing (FCH) have worked throughout Latin America assisting m the development of low
cost housing programs  Although thousands of houses were built with AID loan support, perhaps the most
important result of this effort was the creation of new lowal housing nstitutes and traming of technicians
and officials The housing produced in Latin America with AID funds ranges from $300 self-help rural-unit
projects to modern apartment buildings for middle come fanlies m the muajor cities The countries face
many common problems, however, the design and construction techmques vary widely from country
to country,

FCH has assisted AID in developing housing programs m 14 countries of Latin America and helped in tran-
ing more than 400 housing and cooperative housing technicians and cooperative housmg leaders during the
past 10 years. Although 1t 1s recogmzed that there are great differences in the housiag technology of the
United States and most Latin American countries, experience shows that certain approaches developed n
the United States have application n Latin America There are common problems in orgamzing the design
and construction of low cost housing projects The 1ded for 4 seninar on new design and construction
techniques came from AID/FCH contacts 1n the field, who telt that certain U S procedures could be
adapted to local conditions and reduce costs for housmg

With this in mind, AID and FCH developed a semunar as a two-way exchange of information to sort out
those techmiques which could apply 1 certain countries It 1s recognized that “industrialized housing” 15
not the answer 1n developing countries where labor 1s plentiful and mexpensive, and where material costs
are high. However, there are new techniques in site planning which can save up to 20 percent in land devel-
opment and utilities costs which are not yet widely used in Latin Amenca. There are also techmques for
setting up small on-site fabrica.ton of housing components which can save time and money cven in very
simple housing projects. It was hoped that by exposing the participants from Latin America to these new
techniques and procedures, they would return home with new ideas and concepts adaptable to their own
needs, particularly on orgamzing and scheduling construction projects to reduce time loss and avoid wasteful
procedures. It was not expected that they would duplicate the same type of housing seen in the United
States, or set up a factory to produce prefabricated homes However, mstruction m the advantages of
standardization of bastc components, quality certification n the building matenals industry, mmmmum
testing facillities performance specifications, and effective management, production and cost controls s
useful to eaca system of local construction.

Based on interviews and discussions with the participants at the end of the serminar the sponsors felt that
this objective was achieved, in fact, the participants planned to arrange a follow-up serminar 1n Caracas under
the auspices of the Banco Obrero in 1973 to expand upon the application of matenal received 1n this
workshop.
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The partic.pants were from the following countries*

Costa Rica —~ Sr Gerardo A, Lara Paraguay - Arq. Rudolfo B. Garcia-Vena
Domumcan Republic — Sr Victor M, Garcia D Venezuela — Sr Manuel E Chiquito P
Mexico — Arq Andres Bellon Sr Claudio Creamer

Sr. CarlosM Dias R, Sr Edgard Guman

Ing Atanacio Jarero Eng Mario de Guman
Panama — Arq Manual Bastista V Arq Fernando Paparon

Ing Daniel G. Rojas P Arg Mara C de Paparom

The Seminar dealt comprehensively with the subject using as a model the Opcration Break through program
of the U S Department of Housing and Urban Development  Recognizing the hnuted capabihities of less
technologically developed countries, the senunar emphasized those aspects of industrialized housimg that
could be reasonably undertahen  This included system management, the use of labor and matenals,
and financing

An informal classroom techmque was used for the prepared lectures with professionals addressing themselves
to a given subdivision of the overall subject, accompanied by appropriate visual aid matenals I ach presen
tation was followed by a question and answer peniod and general discussion to allow participants to gaim
insights into how best to apply the benefits of industnialized housing in tieir own countries  The senminai
scheduled two major field trips to study management and technwal systems, and to see actual site
developments in the constructicn and fimshed stages

This repert presents digests of presentations of some of the principal speahers providing, together with 4
synopsis of systems examined on field trips, a summary of mformation, technologies and viewp
imparted to the seminar participants  Certain topics and field trip explanations were conducne 1o e
detail explanation through back and forth questions and answers not readily captive tor su anized
reporting, such as the methods for joining concrete panels that evolved from the chalk talk des o
the Balency and Neil Mitchell systems by Mr A W Hutchinson in Atlanta

Simultaneous translation was provided throughout the semmar

CHAIRMAN Paul M Campbell, Director of International Traimmg, FCH
CO-CHAIRMAN Craig S Noren, Archutect, International Office, FCH
COLLABORATING Dale Barnes, Director, Office of International Atlans, HUD and Statl
Harold Robinson, Housing and Urban Development, Latin American Bureau, AID
L. Albert Wilson, Regional Director, FCH, Atlanta
The appreciation of the participants, AID and FCH 1s sincerely expressed to all the number of indwiduals

who kindly contributed of their knowledge and time toward the success of this trammg activity  This
gratitude includes, among others

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

Mr. Robert Brinkman, Hercules, Descon/Concordia Systems, St Louws Site
Mr. Ervan Bueneman, Regional Director, FCH, Washington

Mr Thomas Callaway, Office of International Affairs, HUD

Mr William F. Clayton, HRW Systems, Inc., Edmondston, Maryland plant

*Agency or company affiation and address, 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. O. Gustafson, President, Impertal Homes, Georgia

Mr A.W. Hutchinson, 11, Community Building Corporation, Atlanta

Mr Donald Lubes, National Association of Home Builders, Research Foundations Inc.,
Mr Walter A. Meisen, Assistant Comnussioner for Construction Management, G.S.A
Mr. John Merle, Millstone Construction Company, St Lows, Missouri

Mr W.rren Nellis, BRAB, National Research Council i

Mr. James Pielert, National Bureau of Standards, Office of Piousmg and Technology
Mr Duale Rusets, St Louts Planning Comnussion

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

Mr Edward Spinaio, Rouse-Wates, St Louts, Missour:

Mr Wilhiam Stacey, National Assoctation of Home Builders, Research Foundation, Inc,
Mr Enic Thomas, LaClede Community Center, St Louss site

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

Mr. Allan Trelhs, National Association of Home Builders

Mr Jack Warner, President, Warner Consultants

Mr William Werner, Operation BREAKTHROUGH, HUD

Mr. John Henry West, Finkling Walker, Inc., 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 1n Latin America

Mr. Ervan Bueneman — FCH Services, Inc

Cooperative housing i 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 Industnialized Housing — Mr. John Colby - HUD New Communities Develnpment
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The demand for industrialized houstag, 1ts promises and problems. Full, partial and indirect industrialization
and some adaptations to Latin America
Organization of “Operation Breakthrough” — Mr, Bert Greenglass - HUD Division of Research and Technology
The concept of *“Breakthrough,” its orgamzation 1n HUD and in cooperation with other agencies, the
selection of participants and progress monitoring by the control room.
Film — Operation Breakthrough
Lunch

The European Expenience - Mr. Thomas Callaway - HUD Office of International Affairs

European leadzrship in the developing of industrialized housing systems and the adaptations of the European
approach m Latin America, Asia, and Africa

Systems Management of Construction — Mr. Walter A Meisen - GSO Asst. Commussioner 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 Industral 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 Farson - 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 - Mr. Willlam Stacey Director Urban Development Services
The testing of small building components and materials. The testing of samitary, mechanical, and electrical
subassembling

Wednesday, 27 September
Evaluation Procedures for Industriahized Building — Mr. Robert M. Dillon, Building Research Advisory
Board, Executive Director
Performance and specifications approach to evaluation. Selection of priority cntena 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 an1 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 1n traditional construction and industrialized building

Thursday, 28 September
Trip to St. Lows, Missoun — Inspection of St Louis Breakthrough Site No 1, 3331 LaClede Ave.
Friday, 29 September
Inspection of St. Lowss 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 1n low cost housing projects.

Future of Industniahized Housing in the United States — Mr Robert Dillon

Some successes and topics for further study, trends of the future, :ndividual versus societal goals and the
production and utthzing of housing

Mr. A. W. Hutcheson 11, Commumty 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. O, Gustafson - Impenial Homes, President

Cost control and planning lessons of prefabricated component manufacturers. Pitfalls to be avoided.

Opportumties in Systems Management and Industrialized Buillding Products in Latin America — Discussion
by Participants



Comments on the applicability of construction methods and building systems inspected in *“Breakthrough”
to conditions in Latin America.

Closing Exercise: Award of Certificates



WELCOMING AND INTRODUCTORY REMARKS
by

Harold Robinson

Chief, Housing and Urban Development

Latin America Bureau, AID

Since this 1s 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 semunars (I prefer to call them by the more down to earth term, workshops),
visits of experts, or in-service traming 1s one of the best means for transmitting knowledge. That 1s, when
the traming 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, giants, or guarantees to Latin America,
directly or through agencies such as IDB — over a billion dollars for ho 1sing. This has been matched n good
part by governments or private entrepreneurs in Latin America With this magnitude of money — small as
1t 1s compared ‘o the total need being devoted to home construction, more attention must now be paid to
techmques for reducing costs and achieving more efficiency and speed of construction. This seminar 1s
designed to explain some of the techniques being adopted in this country. Their applicability to your
countries 1s for you to determine,

In some ways, the home construction industry in your countries s like 1t 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 titme 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 1n 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,] am equally certain that from this seminar you will take away some thoughts,
some 1deas that will be applicable back in your respective countries. After all, that i1s the most that can be

expected from any seminar,



WELCOME TO PARTICIPANTS OF SEMINAR

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

I'am delighted to have the opportunity to greet you on behalf of Mr. Wallace Campbell, President of the
Foundation for Cooperative Housing. Mr Campbell 1s 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 1n this seminar.

The concept of a seiminar which would enable professionals from other areas of the world to examine
Operation Breakthrough was suggested by Mr. Campbell sometime ago It 1s 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 n the Middle Atlantic Region of the
USA, I was 1nvolved 1n the development of housing, community, and urban development activities in Latin
Amenca and other areas of the world 1 must say that I personally share Mr Campbell’s enthusiasm for this
semmar. 1 can see unhmited opportumties for people actively involved 1n resolving housing and nrban
development problems and to meet together in this seminar to examine with us efforts in the Umited Siates
to make a “‘breakthrough” 1n what often seems to be the msoluble housing and urban development problem.

FCH 15 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 1n considerable detail more of our experience in these projects.

Recognizing the limated amount of time available to welcome you on behalf of FCH to this seminar, I will
not at this time explain FCH's involvement 1n the field of housing and urban development. We have
assembled a senies of publications which cover our role and explain the purposes and functions of the
Foundation and its subsidiaries. 1 am certain that Paul Campbell and others will cover this during the
course of the seminar

I hope that 1t will be possible for me to st in on the seminar from time to tume. 1 have encouraged members
of the Mid Atlantic Staff of FCH to partictpate 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 1n the United States traditionally has been carried out by many individual builders
and contractors who use conventional methods. Building has been confined largely to the private sphere,
with Government participation 1n the form of mortgage insurance activities and, in more recent years,
various subsidy programs to assist lower income families to obtain needed housing In 1949, Congress
established a goal of a decent home in a suitable lving environment for every American It reaffirmed that
goal with the Housing Act of 1968, which called for 26 raillion 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 < cemed easy
to attain, and yet 1t still 1s largely a dream. Encouraging an accelerated rate of housing production requires
removal of many existing constraints 1n all elements of the housing business, not the least of which 1s
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
industriahization.

In three years, 20 States passed mandatory statewide industriahized housing laws or general purpose building
codes — a major impediment to industnalized housing. The goal 1s to overcome the imitations n1posed by
thousands of local building codes and to develop greater uniformity that will provide a means for reciprocity
m building 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 mmority training
opportunities are provided. The arrangement permits work and jurisdictional rules to facihitate efficient
industrial production of housing.

Transportation s a key link to large arca markets for factory-built housing BREAKTHROUGH worked with
the tiansport industry, housing producers, other Federal agencies, and State and local agencies, to reduce
truck tanffs, highway restraints, and red-tape. BREAKTHROUGH also worked to 1nterest 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 vankers, insurance companie., commercial banks, savings and loan institutions, and the various
governmentally-established organizations involved in the mortgage market.

11



The management systems used 1n BREAKTHROUGH are being emulated by industry and other parts of
Government. A need for more refined cost controls led BREAKLTHROUGH to develop an industnalized
housing cost accounting system which brought together the most useful field construction accounting and
advanced 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 1n housing and community
development.

BREAKTHROUGH design criteria and project surveillance provide high standards for the building industry
n effective control of quality durnng production. New forms of buslding technology have undergone

Initial marketing and occupancy of the prototype sites indicates that economic, soctal, and racial mxing of
families 1s feasible if community design, living environment, and amenities that indicate good lving oppor-
tunities, are available. Longer term evaluation of this social consequence of Operation BREAKTHROUGH
Is necessary for development of community planning policies

12



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 milhon houses over a 10 year span,
The need for this enormous amount of housing 1s shared by Europe and North America, and was espectally
so 1n Europe after the end of World War II. The need 1s 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 1n conjunction with industnalized housing seems to be the answer.

A widespread effort to seek possible application of this technology in the developing countries 1s being made
by European and North American housing manufacturers who are looking for broader markets for their
products. Technicians are enthustastically promoting so-called technology transfer and some housing
officials of developing countries have been carned away by the apparent panacea of efficient volume of
production of low cost housing.

The promaotion of this technology transfer to developing countries has led to many problems — political,
economic, and soctal The importation of large and sophisticated housing plants into those countnes
directs attention away from basic housing policy changes that are needed. This expensive technology hidds
the many productive steps a nation can take on its own, without enormous mvestments 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
mto unproductive areas.

The trend 1n industnalized 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 mechamzation
and reduction of construction time. However, in most developing 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 skuls The costs and savings of industrialized housing must be balanced
agamnst the individual economies of developing countries and their supporting industnies. The shortened
time of construction of industrialized housing, with the attendant reduction in cost and intenm 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 senious affects
n reducing any time savings. This may, 1n turn, negate intertm financing.

Fully industnalized housing systems 1n the so-called emerging nations are almost bound to be out of face
with reality. The degree to which they depend on economic conditions, socal goals, supply sources, and
technologies (which often do not exist), makes 1t obvious that efforts in industriahzed housing are apt to
be difficult, if not outright, fallures. However, chances for success improve as the level of industnalization

in a country increases.

Information on the success or failure of industrialized housing systems 1n the less technologically ueveloped
nations is sparse — parttcularly information about failures.

13



INDIRECT INDUSTRIALIZATION — Although these industriall
tional houses,

more, the producer’s investment and risk are much lower than the
of entire houses,

y-produced concrete stair umits will be installed sn conven-
this form of indirect industrialization of housing can be useful and productive in developing areas. Further-

y would be in attempting to industrialize the production

{Photo John G, Coiby) |
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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.
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COMPONENT INVENTORY — Prefabricated components are stored in the yard outside of the plant awaiting assembly 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 tnmming. The materials used in the process respond to local

availability,
{Photos by John G Colby)
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One Latin Amencan venture was reported and serves as a classic case in point. It all started as the result of
a lnghly optimistic study.

In this 1llustration, private enterpnse, with no government help beyond favorable taxation and import
benefits, undertook unpeitation uf' « uighly soplusticated industnalized housing plant - The plant, furmshed
by a European firm, rost $1 mullion 1n a dollar-short economy At the outset, a race aganst time and
mterest on the loan bzgan and a high production rate was needed to offset the high financial costs. Planming
nustakes took plant construction well beyond its onginal mne-month schedule and costs exceeded 50
percent Delay 10 constructing the plant caused corresponding problems No time was permutted for tral
production 1o test components 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 the seller of the plant, was not given, even though he was drawing royalties on the system As
production went on qudlity improved, but the mitial poor quality of the housing damaged the company’s
reputation

Further problems beset the company when labor under the impression that production was exceeding sales,
undertook g slow-down: to preserve thewr jobs  Fire, flood, and other accidents took their toll  The lack of
critical parts for the company’s trucks caused months of delay and bottlenecked production — in some
cases for the want of a tanbelt

Certain cnitical materals were n short supply or not available 1n the area  Eventually, the company had to
develop i mintature the manv supporting industries normally found 1n industnahzed countries.

These and other problems contributed to high costs and overhead Losses accrued every day — as much as
$1,000 per day - and soon all cash reserves were exhausted and the company went bankrupt Private
investors bore the brunt of the finanvial loss  The government fost the potential of valuable tax revenues
and society suffered the disappomntment of not having enough housing But the greatest loss was brought
dboul because valuable resources were diverted and consumed  The housing shortage was aggravat. J rather
than alleviated

It can be seen that normal industrialized operating problems are exaggerated by low order industnahzation
m the surrounding area The hugh costs of self-sufficiency n the economy are prohibitive to both private
and public ventures  Industrighzation is a composite ol parts, some of which are useful 1 developing econ-
omies, some of which are not - Systemization of products, specialization of labor, concentration of productton
and marketing, and mechanizauon of production are variable aspects of industriahization  These and their
mplementation involve greater nish as each 1s added on

Industriahization has many stratems runming from low to high nisk, depending on which and what ¢ xmbr-
nation of variables are used  These must be modeled after the particular level of development in ach
wountry  Intermediate product technologies are needed as a step to partial or full industnializati~  of
housing and should proceed m the sequence of economic development

Questions and Answers

Q.  Were any other case studies made?

A.  Yes, two others  One on Southeast Asua and one on Africa The African report, by Don
Turner and John Turner (no relation), was made after a 2% month survey of Tanzama, Kenya, and
Uganda Hopefully, they will make a case study of Latin America to expand on this case matenal.
We searched the Unmited Nation's development program records, along with FCH, HUD, and AID,
and added much of our own experience to make this a logical case study

. What type of housing was involved in your case study?
Thev were prefabricated lughrise mudti-family units?

Are copies of your study avarlable?

> 0 » 0

Yes
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ORGANIZATION OF OPERATION BREAKTHROUGH

An excerpt of remarks by
Bert Greengless, HUD Office of
Rescarch and Technology

There are certan techniques of management 1n the aerospace and nuclear industries that were brought into
the Operation BREAKTHROUGH program because they were transferable to housing  However, other un-
usual forms of management had to be developed In BREAKTHROUGH, the bulk of management systems
were not developed to manage n detail, but to give lower management an incentive so that 1t would not
nave to be closely supervised  Also, 1t was designed to force the small business man participating m the
program to form his own management structure

Unusual forms of management were needed to coordinate the many different types and forms of construc-
tion at the mine BREAKTHROUGH sites The program operates under constraints of public acceptance,
soming, quality assurance, transportation, fragmented markets, land banking, labor union participation,
financing, government subsidy, local codes, geographic temperature barniers, and sub-system alignments.
New management techniques had to be devised
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A complex contractor/sub-contractor organization was developed with Washington serving as the prime
contractor. Staffing lmutations made 1t necessary for Washngton to delegate most of the functions to
private organizations. For each of the nine BREAKTHROUGH sites, a prototype site planner was selected
to help design 1t, a prototype site developer insured that everything was built, Ninety archntect-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 fanuly, 580 low-nse, 1150 highnse, and 151 mid-nse  The building matenals used were
wood, concrete, steel, and plastic  The housing systems nvolved modular and panel umts, constructed 1n
place or as modified conventional housing. In addition to the housing, BREAKTHROUGH produced
seven community ceniers, eight swimming pools, two schools, 20 to 25 stores, including supermarkets;
20,000 square feet of professional office space, parking facilities; and special utihty areas

This cooramated effort required a systems approach which retamed a flexibility that would pernut manage-
ment to change its mind as the occaston required  Remember, the program was experimental The organiza-
tion formed 1 Washington 1s the equivalent of a construction corporation that uses a “control room”
approach for program evaluation and analysis It pernuts the overall Job to be broken into tasks small
enough to be “one by mdividual organizations  With this technique, BREAKTHROUGH moved ahead
simultancously with parallel activities  This brought great savings in time 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 nformation pertinent to the project Information 1s funneled into the
control room and posted on charts for casy reference The daily performance at each site can be evaluated
and trouble areas quickly spotted. continuous program evaluation 1s possible and 1t allows for redesign when
necessary  The overlapping input of reports from each contractor msures the rehabihty of the information
and errors 1n decision-making are held to the mimmum

In writing & contract it 1s necessary that the product be tully described and defined and that specific delvery
dates and costs be identified  The control room approach allows easy traching of contracts because all of
the information pertment to its fulfillment 1s visually displayed. It is also possible to determine how good a
manager 1s i controlling lus program,




Questions and Answers

Q. Why were so many areas selected as BREAKTHROUGH sites, rather than one?

A.  If the mam purpose of BREAKTHROUGH was to transfer technology, only one site would have been
used. The purpose is to demonstrate on a national scale what mdustriahzed howsing 15 all about  This
is bemng done i the major market areas of the country It was Jelt that people on the West Coast
would not come to the East Coast to see what was bemg done  So, Jor market and dvsplay purposes,
several places were selected  Another reason was the varyung hinds of housing  Could a wooden
structure be built on the East Coast that would hold up on the West Coast? Could a house he bult
Macon, Georgia, which is closer to warmer weather, that could be used m Seattle, Washungron’ That
was part of the problem of marhet aggregation  If a man builds a house at the Sactorv, lus investment
m factory production must be offset bv volume production  If he can sell only mn one locale, he
can’t get hus mvestment bach - This was one of the fallacies of mdustrialized housmg  the U S The
pomt was to wentifv as large a market area as possible
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BREAKTHROUGH IN PRACTICE

An Excerpt of a Presentation
made by Willhlam Werner, HUD
Operation BREAKTHROUGH

STRUCTURAL FORM
(22 SYSTEMS)

MODULES

As to construction materals, seven systems em-
ploy concrete, five use metal frames, and six are
of wood and a category of glass fiber and foam
core  The later are the more inovatve systems
in the program, and generally, are constructed as
smgle-fanuly housing and low-rise buildings of up
to three stories,

20

After an extenswe technical evaluation, Operation
BREAKTHROUGH selected 22 systems for dem-
onstration  There are 10 modular systems, cight
panel systems, and four that were considered
“other” types because they either had a predomi-
nance of on-site construction or were combmation
of modular units and panels

STRUCTURAL MATERIALS
(22 SYSTEMS)




BREAKTHROUGI! demonstrations are located on
mmne sues through the country,  Several are on

m-cuty urban renewal sites, others are m suburban
area

In developmg the document, the howsing wut
was subdiided mto what 1 1eferred to ay the
“built clements™ the hardware parts of the hous-
mg svstem The total of these constitute a
complete housing wmt Ao provude perform-
ance attnbutes, the things that are sought after
The artributes range from structwal safetv to fire
and cnvironmental considerations  Prosent codes
m the US are gencrally concerned with public
health and saferv BRI AR THROUGH was con-
cerned about that, too, but o added another
aspect whieh has to do with the environment,
habuabiity, and architectiral wse of the spaces
Tlus 15 not normally found m a bulding code
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When evaluation of the svstems bowan, 1t was
Jound that the code stucte e ths counny,
which s essentally based on a proscrptive nepe
Of acceptance procedure, would not be o fuilv
responstve to mnovatn o technologs and BRI 1A-
THROUGH  Wetlun the concept of a research
program HUD and the Natonal Burcan of Stand
ards ook this opportunin 1o develop a perform-
ance-base docwment that could be wed 1or evalu
atng mnovative sestems s o the sude critena
Jor Operation BRI AR THROUGH
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Durmg the progiam, the Nattonal Burcau of
Standards accomplished evaluation and  testing
Jor NUD  NBS coordimated with other testing
laboratories and consultants to evaluate and test
housmmg swstems  HUD, n turn, worked with the
panel from the National Academy of Sciences m
reviewing and cvaluating the final housmg systems,

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 i technology. The cnteria
was developed by the National Bureau of Stand-
ards, reviewed by the advisory committee and
HUD, and transnutted to the housing systems
producers. During this process, BREAK THROUGH
got technical feedback, and deswrable changes
that were wentified were used to refine the
documents  Ultimately, after evaluation of the
units on the sites, the document will be rewritten
so that other orgamizations within HUD can
evaluate new housing systems that are developed.
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There are several types of housmg demonstrated
i BREAKTHROUGH. The Levitt system uses
woodframe construction i a concept that exem-
plifies the industriahized process  Levitt builds a
complete  housmg module wn the factory and
fransports 1t to the site completely finished,
ready for crection and occupancy



The Alcoa system employs a modular core winch
contains the mechanical, electrical, plumbing, and
all other ntricate and expensive parts of the hous-
ing system  The core 1s delivered to the construc-

tion site where the remainder of the housing unit
1s fabricated of panels, erected in place, and
inside fimshing completed, The advantage of this
process is that shipping costs are reduced because
less complicated nterior spaces can be fimished in
the field almost as economically as mn the plant.

This steel-framed townhouse system by Boise-
Cascade 1s a departure from current practice.
It 15 an attached housmg unit mn which the
builder uses light gauge steel wall studs and floor
Sranung in lieu of wood.

The Scholz system uses different approaches that
varv the facade and architectural treatment of its
houses  This 1s a multi-fanmuly housing unit

Pante has one of the more mnovative systems. It
employs panels that are four feet wide and cight

feet high  The terior surface 1s plywood on
which traditional gypsum board can be attached
The exterior surface 1s a cement asbestos board
the surface of which can be fimished in any type
of archutectural treatment deswred  Here, Pante
applied on epoxy grout and stone aggregate
Joush  The panel 1s foamed n place mn the
Jactory swith about two pounds per cubic foot
density of uretahane foam  The foam provides
thermal msulation for heating, ventiatng, ar
conditiomng, and acoustical properties The
panel 1s bt with an alununum frame which goes
all around the unut, with a splne drnven down
between adyacent panels as a connector



BREAKTIHHROUGH  established a  performance
level for certam aspects of some systems  This s
a test of the column used m the Shelley system
If thus svstem were designed according to the
ACT code, since there 1s no transfer of renfore-
mg steel at the jomt, 1t would be a straight
bearing comnecnon and  the column would be
appreciably greater in size  In designing this
system, Shellev wsed a partcular configuration
of ties at the column to confie the concrete, as
well as a ncophrene/steel bearmg plate  Thev
presented a verv good scaentific case that this
column vy acceptable, the ACI code notwithstand-
mg  The column was subjected to BREAK-
THROUGH performance loading tests and 1t was
determined that the ultimate strength of ths
column could be developed m the jomt  The

system was aceeptable even though 1t violated a
prescriptive requirement m the ACI buildig code
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Generally speaking, when concrete modules are
erected they are placed one on top of the other
and side by side <o that double floors, celings,
and walls result at the junctions  The Shelley
system, which was developed i Puerto Rico,
erects the modules 1 a checkerboard pattern.
The module, contaiung the kitchen, bathroom,
plumbing, mechanical, electrical, and heating ele-
meats, 1s bult m the factory. In the field, the
space that s created m the hvng, doung, and
bedroom areas wiich are fimished on-site,

The MSC svstem emplovs a glass fiber rem-
Jorced polvester structural matenal, The skins are
about 08 mches thich  The stiffencrs are of the
same material, about 05 mches thick, and bonded

with polvester or epoxy adhesives  This type of
housing system was difficult to evaluate because
it 15 not generally covered m bulding codes
BREAKTHROUGH was looking for performance
(structure, fire, acoustic, habitability), and the
system was subjected to testing at the National
Bureau of Standards It was learned that fire
performance of tlis system was at a level not
considered appropnate for sigle-family housing
in BREAKTHROUGH, which recommended a per-
Jormance level of 20 munutes for fire endurance
MSC was able to develop a process of msulation
and polyester binder which s packed into the
corrugations at a predetermined density.  On
that basts, the walls tested out to the performance
recommendations



This townhouse construction system by Borse-
Cascade uses traditional construction materials It
shows some of the things that can be done to
relieve the front elevation to get a more pleasing
appearance, by the use of balconies and sidewalls
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Shown here are samples under structural test at
the National Burcau of Standards., Connections
and corer details where the gypsum board is
subjected to compression and tensile stresses were
evaluated
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The TRW svstem employs acrospace technology
and materials m ways wihich engineers may not
be quute famubar,  Thus sandwich panel svstem
employs a paper honevcomb and fiberglass roving
on which epoxv resin 1s spraved  The honevcomb
core 1s imbedded m the roving, with the process
repeated on the other side, then oven-cured
Gypsum board s famliar m ths countrv as an
mteror surface, but it has to be adequately pro-
tected from the weather and hard wage  The

floor construction employs the same sandwich
concept, hut with a plywood subfloor, giving a
very stiff floor m relation to the conventional
This system has

wood joist plywood system
good fire resistant propertics




The Towland concept sha wn here combmes an
mnovatve engmeering concept with a new approach
to lvimg and land wse,  The conciete frames
create land m mner city arcas  The platforms
prowide a struciwal frame on which modular
wnits can be mserted  one-fanuly, townhouse, or
three-story howsig  The approach s 1o get away
Jrom lughrise and mahe the occupants feel that
they are more a part of thewr mdmwidual howsng
umt,  This svstem s bemg demonstrated
Seattle, Washmgton.

A different approach to panel use 1s the system
developed by Descon-Concordia  This system 1s
not too different from the European systems such
as Camct and Tacoba, except that all jomts are
mechanically-connected dry jomts. No grout is
used to connect the panels together.
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This 1s a bending test performed on the floor
construction.  This panel under ultimate loading
deflected 18 inches and wrs still able to carry load,

Tius overall view of the concept envisions its use
as an mner city sire with parking beneath




This 1s a connection between two floor pancls,
It 1s a bolted connection that attempts to get
away from pouring concrete m the field, Theo-
retically, 1t can be worked n extremely cold
weather or in the ran,

It is known that conventional floor materials
behave well under furmture leg punchmng, hugh
heels, etc. Luttle 1s known about mnovatwe system
behavior. It was necessary to backtrack to estab-
lish the level of performance of conventional
construction to use as a basis for accepting a new
type of construction under the same test conditions.
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There are different types of connections used to
connect the wall and floor panels together These
are samples tested at the National Bureau of
Standards to venfy that thev could develop the
loads that were assumed m the designs




Fire testing was done on conventional single-fanuly
construction o establish performance loads for

innovative systems

This 15 a test to determine the vibration char-
acterntics of a conventional floor  The results
were used as a benchmark  The testing was
performed on a housing umit which was completed
and funushed at one of the prototype sites

Field 1esting of acoustics was done to establish
certam levels and to verify laboratory tests, This
msured that the unuts were capable of performung
at the levels recommended,

Transportation 15 a cnitial tem where modular
and wmdustrialized  housing 18 concerned T
slupment went from the Levitt plant i Kalamazoo,
Michigan, 1o Scattle, Washungton  Several of the
modules were mstrumented  to deternune what
pes of loads and stress they were subjected to
The purpose was to check a module m this con-
Jiguration to see 1f at would stand up under the
anticipated loads when moved by radroad or
truch

STATES WITH INDUSTRIAUIZED HOUSING LANS AND BREANTHROUSH SITES

Wuh the umpetus of the BREAKTHROUGH
program, approximately 20 States now have their
own statewide mdustrialized housing law  Thus
tvpe of regulation creates a hulding code that 1s
acceptable throughout the entire State If the
housing producer gets an approval from the State,
each of the locahities must accept the housing
system

28



Questions and Answers

Q.
A

>0 » 0

What 1s the price range or average cost of these systems”

The cost of the prototvpe umit 1s more m varving degrees than the volume production unit The
coneept of the program was to assist the producer developmg a new svstem wineh nutwlly nught
not be compettive  The mtent 1s that after prototvpe production, the producers must he competitive
 the marketplace. Bv and large, the howsing svstems developed will keep the level of rise m housing
costs at a lower rate than we are currentiy experieneing

Are there any efforts to mahe one-tanuly umits?
Yes  We have detached howsing wnits Generally, constructed up to two or more modules
How long do you anticipate 1t will take for this program to be apphed nationwide?

In view of the mnovative technology, the ability to deliver these wts has been demonstrated  There
18 a defimte trend i this country towards the ace eptance of mdustnalized howsig - The tume frame
mvolved 1s gomng to be dependent on primartdv two things  I'nst, the tepe of acdutec tural apmoach
that the buider takes 1t must be marketable Secondlv, the producer v gome to have to be
competitive
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OPERATION BREAKTHROUGH

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

What 1s BREAKTIHROUGH?

Tahing advantage of modern technology and the management, financing, and marketing capabilities of
pnvate enterprise, Operatton BREAKTHROUGH encourages a partnership of mdustry, labor, consumers,
and all levels of government — Fhe initial objective 1s to break through the constraints that now prevent
housing needs - Amaong the major constraimts are

Inadequate assemblage ot land tor housing sites
Protective and restrictive zonmg codes

Building codes variations and obsolete requirements
Inadequate financing sources

Small-volume bullding

Inethicient use ot the labor torce

Delays m processing documents

To overcome these and other constraints, one of BREAKTHROUGH's major efforts is to develop an
“aggregated market™ to determine the numbers and kinds of housing needed, the likely sites, and the
possible sponsors

What will BREAKTHROUGH do”

BREAKTHROUGH will encourage large-volume housing production and reduce fragmentation by helping
to create substantiat tocal, regional, and perhaps national markets BREAKTHROUGH will demonstrate the
magnitude of the potential market to those capable of and mnterested in producing both housing and sites for
housing

With the kind ot large, continuous market enjoyed by manufacturers of other consumer products, housing
producers can realize cconomies of scale  They can recover their mvestment m research and development,
m amprovements in their methods and concepts, and m piant and equipment necessary for engagement in
large-volume production operations

BREAKTHROUGH will encourage the active participation of political junsdictions, lucal organizations, and
potential developers i an etfort to breah down the constraints of codes, restrictions, and requirements that
now hinut volume production of housing

BREAKTHROUGH will help to develop volume-proauction housing systems by applying improved technol-
ogies and improved management methods  BREAKTHROUGH would expand the available manpower and
encourage new financng methods  In addition, BREAKTHROUGH 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 n volume for persons of all incomes.

Reduce the cost of subsidizing low and moderate-income family housing
Create a housing industry with year-round employment,

Increase the job opportunities for minority groups

Encourage continuing innovation in housing,

Help to reduce one cause of urban tension - inadequate housing

Help to combat inflation 1n the housing marhet

Make 1t easter for all of our people to have the housing they need.

Elements of BREAKTIIROUGH

Systems development  HUD will support the development of housing-systems concepts proposed hy
firms and teams of firms capable ol high volume production and delivery of high-quality homes at prices
lower than now prevail,

Innovative approaches  New designs, materials, and techmques as well as improved management, financ-
ing, and processing are encouraged  Some ol these mnovations may already have been proved workable,
but they may have been barred from wide use by local codes, regulations, or other constraints

Prototype construction The housing systems and designs selected will be bt as prototypes on sites
chosen by HUD They will serve as models to test design, construction, and land use and to determine
consumer acceptance  Prototypes are expected to mclude all kinds of housing -~ single-fanuly, mult-
famly, hugh-rise, and low-rise dwellings

Testing and evaluation  The completed prototypes the housing components, and the subsystems will be
tested and validated by both private and Iederal organizations, such as the National Bureau of Standards
and the Forest Products Laboratory  Ihe test results will be vahdated by the National Acadennes of
Science and Lngmeering  Local governments, possible sponsors, and consumer groups will be mvolved
n the process of matching suitable prototypes to the needs of particular marhet areas

HUD approval - Successful completion of the testing program and validation by the National Acadenues
will provide the basis for HUD to certify the housing s\ stems {or all of 1s programs  Participating local-
1ties ue beng requested to accept HUD approval in lieu ot existing codes

Housing construction  HUD does not build BREAK THROUGH housmg  The public or private local
sponsors will contract with the selected systems producers for full-volume production of the prototypes
they choose  The contracts may include management and mamtenance of the completed housing units

Continumg HUD commitment

HUD hds a continuing commitment to BREAKTHROUGH A full-ime staff 15 assigned to provide assist-
ance and advice to

® Fund the design, development, and construction of prototypes

® Support a test program

® llelp States and cities with site identification ind marhet aggregation
® Assist the sponsors and developers pachage housing programs

HUD supports local, State, and national efforts to improve the standards, codes, and regulations that affect
the production of housing  Regular HUD program tunds are earmarked to support BREAKTHROUGH
construction, and assistance 1s provided in developing additional sources of permanent financing

A program of rescarch and development to test and demonstrate technological advances housing construc-
tion Twenty-two housing systems producers were selected to demonstrate BREAKTHROUGH techniques
at mine prototypes sites throughout the United States
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A program of research and development to test and demonstrate
technological advances 1n housing construction Twenty two hous
ing systems producers were selected to demonstrate BREAK
THROUGH techmques at nine prototype sites throughout the
United States

JERSEY CITY, NEW JERSEY

Site Description Inner city site located in the heart of downtown
Jersey City in the St John s urban renewal area

Land Use 486 housing units school pre school enclosed swim
ming fool pak open .pace covered parking and auto access,
shops, and professional offices

Sigmticant Points Planming includes development of 80 residential
units per acre of muttifamily high nise and medium rise structures
along with o vanety of buidings for nonresidential t ses The first
floors of the taller structures will be used for retail and office
space

Developer Vol tnformation Sciences, Inc 640 W 49th Street
New York NY 100.8 Telephone 1212) 536 6700

Housing Systems Producers Townland Marketing and Develop
ment Corp  Descon Concordia, Camer Inc Shelfey Systems

MACON, GEORGIA

Site Description A pine wooded estate with a six acre lake,
located four mules from the center oty n a rapidly developing
area of Macon

Land Use 287 houstng umits streets, park  open space, and
community building

Sigmificant Points A cluster plan with a variety of housing types
including multfamity high rise multifamily low rise townhouses
and single family detached units Mimimizes the amount of streets
and length of utility lines and s responsive to the ecology Many
of the units are oriented to the open space and the existing lake

Developer Macon BREAKTHROUGH Housing Venture, P O Box
2523, Macon Georgia 31203- Telephone (912) 781 8700

Housing Systems Producers Building Systems International Inc ,
Boise Cascade Corp, Christiana Western ALCOA, Hercules Inc,
Material Systems

MEMPHIS, TSNNESSEE

Site Dascription Located 1n the Court Avenue urban renewal area
in downtown Memphis It 1s bounded an three sides by major
traftic arteries

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

Significant Points A nuxture of building types multifamily high
rise, lowrnise, and townhouses The concept includes low rise
apartment and townhouse clusters Associated with high nise apart
ments and townhou s 1s deck covered parking structure which

can be used for open space, recreation, and a community buiding
The elevated deck will provide extension of pedestrian bridges
across adjoining busy streets Major traffic arteries present chal-
lenge tn ant) naise pollution design

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

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

INDIANAPOLIS, INDIANA

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

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

Signsficant Ponts A site with medium and low density building
types with one medium nise apartment for the elderly to accom
modate a variety of Lifestyles A cluster planning approach sepa
rates pedestrian from vehicular traffic, aggregates open space for
common use and pravides green ways between cluster or housing
units Creative mass grading 1s used for environmental interest and
separation between pedestnan and moving or parked automobiles

Developer Urban Systems Development Corp, 2302 North Tibbs
Avenue, Indianapolis, Indiana 46222,~Tetlephone  (317)
639 41C9

Housing Systems Producers FCE Dillon, Home Building, Inc,
Material Systems Corp  Nauonal Homes, Paniek, Pemtom Inc,
Scholz Homes Inc, General Electric Corp

KALAMAZOO, MICHIGAN

Site Description locater on a plateau overlooking a lake 1n Spring
Valiey Regional Park within the Kalamazoo city himits  The
rolhng  wooded site 15 two miles northeast of the Kalamazoo
business district

Land Use 245 housing umts, park, open space, streets, parking,
commumity building, and swimming pool

Significant Points  Each cluster, some with mixtures of town
houses garden apartments and medium rise apartments, includes a
blay area for small children which 1s easity supervised by mothers
from surrounding units Clusters are linked by green ways to the
neighborhood playhietd for older children and the adjacent city
park The network of pedestrian ways 15 separate from streets and
parking areas A portion of the site 1s used for single family
detached units on cul de sacs

Developer Kalamazoo BREAK THROUGH Housing Venture, 2307
Gult Road Kalamazoo, Michigan 49001,-Telephone  (616)
382 5050

Housing Systems Producers Hercules Inc . Repuolic Steel Corp,
National Homes, Scholz Homes Inc, Lewitt Building Systems Inc,
Matenal Systems Corp , FCE Dillon

ST. LOUIS, MISSOURI

Site Description This site occupie  two neighboring parcels of
land in the Mill Creek urban renewal area in downtown St Louts
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 muxiure of low and tigh nise apartments and
townhouses The umits are orgimzed around v pedestron street
whith 15 modulated inte small coiss woith small convenience
shops  recreation aress tor sl chiddren nd promenades for
adults  Automotnlis are parked on the penmeter of the develop
ment in g well landscped g

Developer Al tone  Assocmte,  Ine 18 North Compton St
Lous Missouri 63107 Telephone  {314) 534 7070

Housing Systems Producers Roust Wites Inc  Descon Concordie
Home Building Corp Materesl Systems Ine

SACRAMENTO, CALIFORNIA

Site Descuiption  Occuoies the eastern porton of the old Cal
form Stite Fangrounds  four miles  outhwest of downtown
Sacrate nto

Land Use 407 housing umit  park open Lpace stieot commumity
bulding and puking

Sigmificant Points A cluster planning concept with high and low
density budding, 1 usrd to separ e pedestonn and automobile
trathic The clusters surround small semi Brvate 1o 1nGn. areas
and are srnngsd on the penmeter of g Lirge reacrestion ares for
ust by oll residents

Developer  Sacramento BREAKTHROUGH Housing Vintute PO
Bax 271 Sauruminto Cabfornny 95802 Tele phone 916)
452 Han

Housing Systems Producers Bone Cnoade Corp Chistong
Western Structures . ALCOA FCE Dillon Ml Systems ne
Pantek Corp TRW Systems Group

SEATTLE, WASHINGTON

Site Description  Approximately two 1eres i the Yesh ¢ Atlantic
Neghborhaod Improvement project in doantown Seattle

Land Use 58 hec using umits

Sigmificant Points  Low  and mud rise bousing for targer families
Apartinents ovetlook n 1djacent aity park are arcanged wound 3
court and provide dicect acces 1o court and park

Developer The Boiing Company PO Box 3993 Statih Warh
mgton Y8124 Telephone (206) 773 3866

Housing Systems Producers Townland M wketing nd Devilop
ment Corp

KING COUNTY, WASHINGTON

Site Description  This 30 icre suburban site 1s tocdtid approxi
mattly 40 minutes from Se ot

Land Use 162 housmg umits open space streets swimming pool
and commurnity building

Significant Pants  The dluster prinuiple 1s used on thi, heavily
wooded site 1o minimize space needs for aceersy and circulation
and to assure some area of  ommon open space A laop road
proviees main aceess 1o the duster ot detached houses  town
houses, and gardin apctment Active and PASSIVE (CToalion areas
are accessible from the housir g clusters This open space hinks the
community 1o o farge commurity park and schools

Developer The Bocing Company PO Box 3999 Seattle Wash
ington 98124 Telcphone {206) 773 3866

Housing Systems Producers ALCOA Chiistrana Western, Levit
Building Systems inc Matenal Systemns Inc

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 and
sleeping 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 lghtgage steel framed and wood framed modules

Modules are factory assembled utlizing ptywood floors, steel ar
wood framed wall and cetling panels with gypsum skins, electrical
harnesses, and prefabricated plumbing trees Finished modules
shipped by truck or rail to building sites, placed on the founda
uwon 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 1s
utihized Load beaning interior and exterior walls and floor slabs
provide flexibility 1n design arrangements

CAMCI, INC

Housing Types single family attached garden apartments, med
um nise apartments {4 10 stories)

System Type precast reinforced concrete panels

The Tracoba system of precast concrete loadbearing cresswalls,
floor panels and facade panels 15 employed Joints between walls
and slabs and between adjoining slabs are cast 1n place, insuring
continuity between elemen s and a rigid structure

CHRISTIANA WESTERN STRUCTURES, INC

Housing Types single family detached, townhouses two story
garden aoartments

System Type wood framed panels

Shop fabricated wood frame panels are used for walls, partitions
and roof construction, with the wall panels produced without
joints for the required lengths A polyester resin finish, reinforced
with glass fibers, 15 furmished as an interior and exterior wall finish
in lreu 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 pre casting facilt
tes Al weather assembly of panels at the site Is accomplished by
using dry mechanical joints

FCE DILLON, INC,

Housing Types single family attached, multi family low, medium
and high rise

System Type combination of precast and sitecast concrete
structural and exterior elements with wood framed interior panels

The concrete structural system consists 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 Typs closed modules

Floor, celling and roof assemblies are of wood members Al wall
framing 15 steel The major portion of the interior wall surfacing 15
by cast plaster The closed module contains all mechanical ele
ments and is fimished to a major degree before leaving the factory

HERCULES INC

Housing Types townhouses, garden apuertments
System Type wood framed modules

Wood-framed modules bolted together to form the basic structural
system  The modules are trucked to the site, completely finished
and equipped with appliances and unhty systems, and erected by
crane on conventional foundation

HOME BUILDING CORPORATION

Housing Types single family  detached, single family attached,
low nise apartments

System Type wood framed modules

Wood frame modular umits are fubricated in factory An extra
modular hall can be installed on site to join two modules into a
dwelling unit

LEVITT TECHNOLOGY CORPORATION
Housing Types single family attached, multifamily low nse
System Type wood framed modules

Factory constructed modules use conventional wood framing and
finishes with efficient assembly line production

MATERIAL SYSTEMS CORPORATION

Housing Types singte family detached, townhouses, two story
garden apartments

System Type fiber reinforced resin with fillers moulded into
panels

The structure uses composite materials consisting of organic and
Inorganic reinforcing fibers for strength, integrated with a polymer
matnx  Factory produced panels of these composite matenals are
filled with insulating materials and assembled into modules for
shipment to the building site Many interior and extenor textures
and appearances are possible

NATIONAL HOMES CORPORATION

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

System Type steel framed modules

Units assembled on site from factory produced three dimensional
modules The only on site work s joiming the units, foundanons,
and utiity hookups

PANTEK CORP

Housing Types single famity detached, single family attached,
multifamily fow rise

System Type combination of mechanical core modules and
foamed plastic core panels

Structural panels with aluminum frames, stressed skins, and
foamed plastic cores are used for floors, walls, and roof compo
nents These are joined to prefabricated mechamical core modular
umts capable of stacked multi floor applications

PEMTOM, INC

Housing Types single family detached, single family  attached,
multifamidy 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 sepa-
rated by a polyurethane foam core, are joined by a polymer bond
to form modular umits There is considerable flexibility in the
arrangement of the modules to create various housing types

REPUBLIC STEEL CORPORATION
Housing Types single family detached
Sys'am Type' steel framed panels

Structural wall, floor and roof panels ure steel fared on both sides
of a foam and insulated paper honeycomb core Interior surfaces
may be added Foundation consists of concrete piers to which are
attached steel rectangulor box beams The wall and floor panels
are attached to the steel box beams, and the roof panels added 1o
form complete structure Bathrooms and kitchens are preas
sembled modular compaonents

ROUSE WATES, INC

Housing Types multifemily low, medium and high rise
System Type precast .einforced concrete panels

The Wates Building System of England employs precast remnforced
concrete panels as the basic structural elements, produced at or
near the site 1n movable factlities

SCHOLZ HOMES, INC

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

System Type basically wood frame modules

Wood framed modular umts produced in foctory, completely
wired and plumbed and exterior and interior finishes applied
Modules are transported to site and erected on prepared founda
tions

SHELLEY SYSTEMS, INC

Housing Types single family attached, multifarily low rise and
high rise

System Type reinforced concrete modules

The structural system employs factory cast and finished reinforced
hghtweight concrete modular units Load bearing columns are an
integral part of the modules so that, when the modules are
stacked, the columns match vertically to carry all gravity loads
The modules are stacked 1n an olternating checkerboard manner,
and the resulting open spaces are then closed in

STIRLING HOMEX CORPORATION
Housing Types mulufamily high rise
System Type steel framed modules

The structural system utilizes steel columns and steel floor beams
which form an integral part of the factory produced modules
Interior  finishing  applied at factory, including vinyl covered
gypsum beard for walls and ceiling Modu'as erected by means of
a hydraulic jacking system Top floor modules are placed on the
first floor level, bolted together, and raised to the second leval
The next story of modules are then inserted underneath, bolted
and jacked up, mowving the top floor modules to a third story
level, and so on untl the structure 1s completed

TOWNLAND MARKETING AND DEVELOPMENT CORP
Housing Types muttifamily high rise

System Type reinforced concrete "‘megastructure,’ with hghtgage
steel framed in fill modular cores and panels

The structural system employs pre cast, prestressed concrete
columns, spandel beams, and deck slabs to create a frame with the
deck slabs running across between the spandrel beams at two or
three story intervals, ug to a maximum of 15 stories The result 1s
concrete grids enclosing multi story spaces Two and three storied
houstng units are constructed on the separate deck slabs, utiizing
lightgage steel framed panels and mechanical core modules

TRW SYSTEMS GROUP

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

System Typa glass fiber reinforced plastic and paper honeycornb
modules

Load bearing walls, celling 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 is
manufactured 1n on site factory by wrapping various layers on a
rotable mandrel Panels for end walls and interior partitions made
in flat molds Completed modules can be arranged in various
architectural arrangements



THE EUROPEAN EXPERIENCE

An excerpt of remarks made by
Thomas Callaway, HUD Office of
International Affairs

Prefabricated housing goes well back into history, as much as 30,000 years. The ulumate in this type of
housing was reached by the Hottentots who used prefabricated systems in their mugrattons southward
through Central Africa. Therr structural elements were made of wood, grasses, and straw and used for
homes, meeting houses, and religious structures that were transported on the backs of their cattle. The
structures were standardized to a high degree, demonstrably airconditioned, and useful beyond the bounds
of housing. If the cattle became hungry enroute, the houses could be fed to them, while the Hottentots
In turn fed off the beef,

The European entry mto prefabricated housing became apparent during the colomal eras of Latin America,
Africa, and the Near and Far East, when corrugated galvamized 1ron sheets came into use. Fairly sophisticated
timber-prefabricated structures were shipped all over the world for cheap housing Prefabricated timber
structures go back to the 18th and 19th centuries

Industrialized housing 1n the United States did not reach 1ts level until Just prior to World War 1. During
the war, shortages of material, labor, and transportation placed emphasis on prefabricated structures By
the end of the war the U S had a fairly hugh order of industralized housmng 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. In
the U. S, nterest was confined to conventional housing and what had become the basis for an industri-
ahized housing industry declined.

In the Far kast, the use of large panels and box systems of concrete dominated the industrial housing
market  In Scandinavia, wood was the preferred material In Western Europe, smaller panels, post and
panel methods, and wooden construction were the choices. The nsing costs of Jabor made industrialized
housing attractive, even though 1n some aspects 1t was more costly than conventional housing  Its mamn
advantage was that a smaller manpower could be used more effectively.

Successtul industrnahzed housing ts based on an optimum balance between the use of labor and mechan-
zation Because of the varied needs in Latin America, this would be especially so  The types of construc-
tion must be studied to determime what s best to use. Russia turned to large mass dwellings, mostly of
concrete, while Japan retamed the detached modular concept with the use of wood as the basic material,

Consumer acceptability 1s a problem, particularly in the United States In Europe, industrialized housing 1s
acceptable because of the great need. Acceptability 1s a question of scale and height. It was found that
higher income groups will more readily accept this type of housing than low income people. Socially, also,
lower income groups are less adaptable to such mass umts as highrises It takes as much as three generations
to overcome urban shock and move low-ncome families successfully into the higher units  There 15
reluctance to be separated from the ground and there 1s greater interest 1n gardens and closeness to the soil
The general lack of acceptability of industnalized houstng by Americans 1s paradoxical While they consider
themselves advanced in most areas, they are conservative 1n housing and consider industrialized housing as
second rate.
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Form plays a large role m acceptability Certain matenals are considered inferior for dwelling use, such as
conciete  New architectural forms to fit new matenals are slow to come about At present, ndustrahzed
building hmuts esthetic sensibilities

Acceptance of ndustrialized housing by government must come about. Is it worth grants and other
incentives?  Also, there 1s the economic hinut on how many units must be produced to have a system which
1scconomically viable  There are industrialized systems in the United States which are going out of business
because they failed to fully mvestigate cconomie, social, and technical problems An optimum balance
must be struck between labor and industnalization  Prefabricated housing need not deal out low mcome
people because of cost. The low skill requirements of ndustralized housing can keep costs down,
Prefabricated housing need not be large-scale, large component operations to be suceessful

Questions and Answers

Q  After World War Il there was a great deal of promotion i the U. S of the Lustron System, an all-
steel house  What ever happened to 1t?

A.  Lustron was one of several systems that began after the war, It showed pronuse, a lot of good
engineening, and there was much enthusiasm  But there were a lot of things wrong It was badly timed
because we got back to normal quickly after the war, especially to conventional building  Prefabri-
cation sull meant something not particularly acceptable — second rate 1t alse used a material which
was not nonmal to Amenican construction  Another problem was good, old-fashioned salesmanship
The system was badly handled m terms of public relations, m terms of sales, and i terms of
promotion, generally  This 15 not the sole example, there are manv, and some of them are still
suffering from the same probleni
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Perhaps you remember the Airfoam Construction Company. It built a number of inflated houses 1n
Hobes Sound, Flonda, and also bwilt in the Congo. Are we going to see any irflated structures?

You mught - There are some stll standing — a httle cluster of hermuspheric concrete structures — mn
Virguua, just outside Washington, D. C - They were not highly successful, as | remember.

I'm cunous whether 1 the European experience the question of rental units, versus condominium
umits has an influence on the success or failure of industrialized housing?

1t 15 an oversimplication to say that the method of ownershup 1s the deciding factor, unless teken i
terms of wmcome groups  Lower mcome fanuhes normally prefer a rental situation, an ownership
situation similar to the cooperatve, or some varation, In many Luropean countnes, right after the
war rentals were controlled where construction of homeownershup umits were not controlled, in
terms of price 1t may be hard to believe, but there are sull places in Lurope where the same rentals
are bemg charged as 30 vears ago New Yorh 1s an example that can be used, It has not been
econonmic m terms of return for bulding owners. The need for reconstruction and mamtenance for
some buldings has caused owners to turn thewr backs and walk away because they cannot afford to
lose monev. I thik that the form of homeownership has less influence on the rate of construction
than the question of what was avarlable and the basic decision of whether or not to industriaize This
15 the case for countries with high components of prvate mdustry and finance — where private
industry bralds most of the housing  France, through a central bank, its subsidies, and central
muwstries is able to allocate ahead of tune areas where mdustriahzed buding will be used They are
able to predict where and how much housing is gowng to be built and m what Jorm

In your Latin American experience did you encounter the same attitude toward industnialized
housing?

My experience 1s muted, and to the very low mcome  Attitudes are Just as they are in Europe  The
lower the mcome the greater the resistance to change  1he desire ts JSor nuddle income housing, The
really imaginative approaches to housing come from people who have all the choices i the world,
For instance, the only people m the United States who, to any extent, huild adobe structures are
those m Califorma and New Mexico  These may run from $70,000 to $80,000 on the market today.
They use adobe because they hke the matenal, not because they are forced to Whereas in most areas
of Latin Amenrica, adobe 1s a 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 Commussioner
for Construction Management,

General Services Administration

Some of the most important requirements n systems building are the performance standards Performance
standards are not concerned with how a job 1s done, but rather, what the end results may be o0 example,
i specifying requirements for a bedroom 1 a house the performance standards would call for a certamn
amount of space, heat, cooling, hght, and other convenience factors, How these are achteved would be up
to the builder The 1dea 1s to allow lum to innovate and umprove

A better analogy 1s one of the first performance standards on record 1 the Umited States 1t was for an
arrplane  The government wanted ¢ machine that would fly and perform specific tunctions  The perform-
ance standards were simple - they covered only two pages They required that the airplane be able to carry
two people in the air for one hour at a speed of 40 nles per hour, and that the machine could he disassembled
by two men m one hour and loaded on a wagon The Wright brothers — Orville and Wilbur Jeeepted the
challenge and dehvered a machine that met the performance requirement. The rest 1s listory

The point 1s that no one m government knew how to design and build an airplane, however, 1t was hknown
what was needed. The Wright brothers delvered their version of the machine and the government certified
s performance

The use of performance standards, requirements, and certification are apphcable to industrialized housing
Uniformity and monotony are a great challenge n overcomng the social prejudice towards prefabricated
housing. To encourage the use of new forms and 1deas 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 1t 1s necessary to inform all interested parties of your require-
ments and that you will evaluate what they think they can do for you When proposals meet performance
requirements it 1s necessary to learn their cost and evaluate therr esthetic qualities When the proposal
reaches the prototype stage testing 1s imperative to guarantee that performance requirements have been met

The application of performance requirements to prefabricated housing should be suited to the people who
will ive 1n the houses  Proper management n the use of performance specifications can achieve the highest
amount of flexibility to achieve this goal The rejection of preconcewved ideas in favor of inventiveness and
oniginality may bring a higher order of performance than usually can be expected.
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Questions and Answers

Q

We are both architects and have been educated n the traditional relationships of architects to con-
struction companies and to clients. We have been told that the industrialization of housing 15 going
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-
ance specification”?

I think 1t 15 imperatve to the construction industry as a whole that 1t become a team effort. The
svstem of arclutects and contractors as adversaries cannot continue  We must look at the construction
design process as a whole 1 think that in 10 years there will no longer be projfessionals just on the
design side and contractors m construction on the other. Organizations will do both design and con-
struction - especially construction management — for the building owner The present system is
wasteful and does not serve the owner. The only way that economy can be achieved is for the archi-
tect and the engineer to work more closely It is good for the designer because he can lve closer to
the realities of construction mnovations an ! cost It 1s good Jor the engineer because he can share n
the design stage and contribute an expernise that 1s valuable to the designer  Whar I am saying 1s
that if there 1s a constructor on the design team he can work with the designer from the beginming in
helping to make choices that pay off i the construction stage I think our mdustry needs that hind
of teamwork, und on a regular basis, 1 think that 1s the way we are going.

There are those of us who live 1n countries where there 1s 4 severe lack of housing and many limita-
tions.  Wouldnt 1t be more expensive to require a multiphcity of housmg styles than to produce
one style?

I would say that 1t 1s imperative to use whatever means You can to get shelter for the people  There
1s notling that says the performance requirement cannot be to produce housing as quickly and as
cheaply as possible It 1s urportant for you to decide what your performance critenia 1s  If you are
talking about the absolu'. necessity to provide basic shelter to protect people so they can survive,
then I thak you must keep the performance cniteria as simple and as direct as possible  But I don’t
think that will solve a housing problem that mvolves the normal Iifestyle of people  Housing 1s more
than just shelter  Obviousty, 1t 18 easy 1o say that when you have the shelter needs satisfied When a
man 1s in desperate need of shelter, any hind of housing will do - But, when he satisfies the immedate
need, he usually looks to mmproving hus situation  The recent earthquakes in Latin America demon-
strate the immediate needs for housing  If we were to write performance standards for replacing the
destroved housing, we would take mto consideration that earthquakes can happen again, and we
would build accordingly  If not, we are back where we started. The beauty of performance standards
15 that vou can deternune needs and try to achieve the goal by allowing the broadest possible latitude

How far do these latitudes extend, msotar das performance requirements are concerned?

You can produce housmg which will serve immediate needs, and which, m the long run will satisfy
many people  Latin America 1s experiencing a growing white-collar population and 1t 1s reasonable to
assume that for the present they would find nunmmum housing standards acceptable However, with
growmg fanulies and growmg mcomes, the sttuation will change  The tde of upward mobility 1s riang
throughout the world  Experience n the United States shows that people express this mobility by
striving for better housing  They are satisfied to e i standard, even substandard housing, but only
as long as they have to  In Latn America the same s true  But if the opportunities for upward
mobility are linuted by cost or avatlability, the Latin American may be forced to stay where he s
Aneffectve performance requurement wonld provide the ultimate means for improving and expanding
lus present wing situation until such time as he can Jmnd somethung better elsewhere
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THE FIRST TOUR

On Tuesday, September 26, the partictpants were conducted on a tour around the Washington Metropolitan
Area to see prefabrication and testing facihties for components of industrialized housing

At the HRW Systems, Inc, plant, Bladenshurg, Marviand, partiipants mspect prefabricated con-
crete panels and slabs winle m producnon  HRW uses the Rouse-Wates svstem
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The HRW Systems plant at Bladensburg 1s capable of The precast panels are moved to a storage area for curing
producing 750 dwellmg unmits per vear and ultimate transporiation to the huddmg sites.
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Officals at Columbra, Marviand, deseribed the Rouse Wates svstem used m the construction of this new community, and
cave a side prosentation showmyg all phases of comtruction  (4)
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This view shows the carly construc tion of the 100wt Abbott House apartment hulding

9 story, at Columha
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Prepackaged hathroom and hirchen modules are shown heng mstalled i the Rouse Watc s structural svste m
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EVALUATION PROCEDURES FOR INDUSTRIALIZED HOUSING

An excerpt of remarks made by
Robert M Dillon, Executive Director,
Building Research Advisory Board

Our function 1s twofold  to advise the Federal government, and to promote the orderly growth ol science
and technology

The United States 15 anything but o good example ot how to put together an industrialized housing program
system  The use of prefabrication has been tried tor 150 years, but none ot these have caught on Part ot
the difficulty 1s our free economy with the iherent ditticulties in trving to control anvthing

As businessmen, your primary concern i what you can and cannot control m the diea ot mdustnahzed
housing  What tactors will change the rules by which you will operate? What 1s the avatlabihty of captol
land, and markets?

Volume of consumption is one of your biggest controlhng factors What volume can you except”? What
the cost to you, and how fast can you make up this cost with yvour product to make o protit”? How flenible
15 your system? Can it change as your consumer market or minmmum requirements change” Wil it meet the
soctdl requirements of the consumer?

What 1s the hie ot your product and what mamtenance will you provide to extend its Iite” 1 ack of mamte
nance will dry up your market as people teject your system as undesnable

All ot these tactors must be controlled to bring about a successtul system
How will you go about setting your requirements and meetig those yvour government s hikelv to set?

Will your housing meet the public’s standards tor what they want and what are those requuements” Wil n
meet the satety requirements the public needs such as tire, carthquake, and other natural disasters” What
will be your level of environmental control”?

How will you go about protecting those you house trom urban shock such as that expenieaced in hugh nises?

It these 1equirements are changing too tast, and too often, your mvestment will be lost as the system tals 1o
respond quickly enough to these changes A greater flesibality tor the producer s the only way to keep up
with these changing requitements by using the system ot performance spectfications  This coupled with
judgment based on past expertence can help you say when a system s good or bad  Look at cach system m
relation to your country’s needs, not at the salesmanship ot each manutacturer

In covering a large geographical area, the Umited States has ditterent socal and economie needs and this
attects what 1s considered pood housing in each ared Because of Large supplies, much ot owr ¢ nstruction s
based on woods, and 1ty related products Wood 1s preterred over concrete, and m many cases 1t 18 cheaper
Housing requirements are high and usually are centered on the muddie dass - As a result, the housing we put
up tor lower meome fannlies 1s correspondingly more expensive  Industrialized housmg comprises very little
ol our actual volume of construction in the U S
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Que.tions and Answers

Q
A

Do you think industriahized housing 1 teasible 1n Latin America?

Lam not as well mformed as 1 should be on your problems and availabihties or the strength of vour
central government | don’t know the amount of decisions i vour hands and the amount m your
governments, but I thinh that where 1t 1s not posable to control the total process yourself, vou nmust
msist that somebody else control it for vou  Lhere must be a guarantee on the avatlability of land,
and for how long | think also there must be a guarantee that requirements will be held relatively
stable - When [ sav the total process, take a standard private budder m ths countrv He will acquire
land on the open market for his own purposes, he will then begi to produce howusing onsite and sell
1t When he moves mto the mdustriahized field, what le must do 1s set up a plant, sell s production
to whoever wishes 1o buv, unul the market begims 1o drop  Then he can shuft to his ovwn construction
10 absorb his plant capaciiy - Now he mav also go on Jurther to mahe arrangements with basie
supphers over long periods of e at wholesale rates  In other words, 1o cut out the middle man he
will try to set up some sort of fimancing svseem so that he can help the consumers purchase this item
He may set up hus own credut corporation 1 his gives lum the abihity 10 mfluence the market to mahe
sure he has a market Ao, vou'll fmd manv of these people domg different hinds of home butlding
operations at the same timie Some people mav be reasonably successful and have been successful
selling just the production of a plant - But almost all of these are not reallv idustrialized plants, they
tend 1o be prefabrication-tvpe actnines  Another problem 1 flexibiliey 1 or example, the toral
housig production of the Washington, D ¢ metropolitan arca tahes around 40,000 wts a vear
This sounds like a lot of comumption But, broken down m terms of geograpluc area, about 40 nmiles
m diameter, and by lghrise, medini-rise, low-rise, single fanuly attached, detached, and town lowses
the prcture changes ! urther dide by different mcome levels and stvles that people lthe and vou find
that the mass market just disappears Now i vour countries, 1t may be possible 1o have a greater in-
Jluence on the control of that murket 1 Anow that many of voware from relutively small countries
and 1t mav be that vou may not be able 1o amass a really large scale market 1 would simply add a
conclusion that 1'd like to be as honest as 1 can with vou people and particudarly, when vou are being
taken around to see things  Lherefore, [ want to be sure vou understood what vou will be seemg and
whether these things can be transferred to vour own sector If vow want 10 walk off the heaten tach,
voull find that there 1y some fine housimg bew hwale by all kinds of methods around the country
and some not so fine

EDITORS NOTL  Mr. Dillon’s comments were made ds an oral presentation with visual materials
The printed text of lus presentation 15 presented here as o paraphiase.
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FRAME SYSTEMS

Anexcerpt of remarhs made by
Robert 1 reed, AID Ottice ot International Housmg Ah

Pretabricated posts, beams, and columns assembled to create o structural frame., form what 1s probably the
most ancient of all of the bulding systems 1t s the most widelv utilized ol all svstems and permts the
greatest ol all architectural flesinlity  Certamly, 1t 1s the most versatile nsotar as naterials are concerned

Untortunately 1t also the most overloohed, because we all too often think that o system must be new if
101 Lo offer any advantages over our custometr constiuction

Throughout Latm Amenica one can tind shelters consisting of four wooden posts stuch into the ground and
to which four wooden beams are tastened to make a structural trame  Fowr Large wosen mats are tied to
these to form the extenor walls and a hfth mat or some corrugated galvanized 1on sheets make a4 100t This
1s 4 prefabricated post and beam frame utihzing pretabricated wall and roof panels

In many areas the poles may be bamboo and the house iy clevated above the ground or water But, i all
mstances these houses use a post and beam structural frame

The steel tramework of high rise buildimgs consists of pretabricated columns and beams

The traditional Japanese house with “shop™ and “tusuma walls and partitions consisting ot o hght lattice
work supporting only paper or glass uses a post and beam structural hame

All pretabricated systems of posts, columis and beams demonstrate that the walls and partitions of a
butlding need not provide the structural support but, it s pethaps the traditional Japanese house that most
demonstrates the spacial and architectural flesability of such systems  The intenior partitions and extertor
walls are nearly all movable or removable  In the summer all of these partitions and walls are otten totally
removed to open the entire house to the an and sun The partiions are put back m place as needed

What may well be the most umque pretabicated wood frame butlding has recently been completed in
Dassiar, British Coluribia, Canada - This 1s g seven story building with a lanunated wood lramework designied
1o withstand earthquake triemors and support siv teet of snow  There are 899 Lanunated wood beams, col-
umns, and struts with steel plate and bolt connections

Wood was used because of lowered freight and toundation costs because 1t weighed less then steel T was
easter to erect with the totally prefabnicated components  Concarete was ruled out beaause 1t was not
reacily available m this remote area of Canada  The floors were designed tor 200 Ibs per square toot total
load

There have also been several designs of precast concrete beams and column systems lor houses  These are
relattvely few and it 1s hard to judge whether they will gam wide acceptance

In July 1970, m a pubhcation entitied Manufac tured Housng ecInncally Suntable for HUD Howsing Pro-
gramys, 193 systems were shown. Of these, only two wood franing systems emploved post and beam con-
struction
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The magazine Building Design & Construction devoted 1ts September 1970 1ssue to Industrialized Building
Systems  Three systems of precast beams and columns which might be used in high-nse apartment were -
cluded Quute obviously prefabricated systems of posts, beamis, and columns are n the minority

I would like to state that i my opinion post, beam, and column systems offer the greatest future for the
less developed countries of the world, despite their rather neglected posiion m Europe and the Umted
States

The May-June 1969 publication of the Domimcan College of Engineers, Archutects and Surveyors presented
the results of a contrzt of “*Anteproyectos” for rural housing It showed houses using precast concrete and
wood columns. The house with precast concrete columns and beams used thin precast slabs m 1ts walls  One
wood house used woven sticks to create the fimshed walls  The other, which utilized square wooden posts,
offered several wall variations, including pieces of bamboo which were stuccoed on the outside

Vanious self-help projects 1 Africa, as well as Latin Amertca, have utilized prefabricated concrete columns
and wood beams or trusses

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

These various systems of prefabricated posts, beams, and columns all offer great advantages to Latin America
The members are hght and do not require heavy trucks and equipment for handing  Very often they can
be carried by only one man and rarely require more than two men  The exterior walls are not load beaning
and may be ol any avilable materials  This usually reduces footings to only post footings under each post
or column  The roofing can be made of locally available matenals Interior partitions need not be erected
with the imital structure and may be removable | ollowing the Japanese custom, one large room might be
converted into several sleeping areas by the use of movable or removable sections

Large projects can use on-site prefabrication of the post beams and columns and offer 4 variety of houses
fromcompletely fimshed units down to shell houses or even “piso-techo” units - The same moedel house can
use various intenor layouts and exterior well treatments

Alumimum 1s an ideal matenial for prefabricated post and beam houses  The Aluminum Company of America
mahes members which replace wood as studs and Joists Perhaps the hightest structural framing material, it
15 not subject to rot and corrosion, and 1t can be worked with simple tools

Post, beam. and column traming systems offer advantages on poor soil - Since they reduce the weight of the
structure, the footings need not be extensive  On severe slopes the house can be raised on posts and prefab-
neated beams can be used at the floor level to support the floor and house above

It one intends to build a complete house. utilizing conventional materials for walls and partitions there 1s no
monetary savings by using 4 prefabricated framing system, 1t may even cost more money I one builds
with non structural walls and partitions, using old or new materals, then the prefabricated structural frame
1s the way

In selt help programs using unshulled tuture homeowners, a properly designed prefabricated structural frame
can be erected faster than conventional walls  This permuts the homeowner to move nto his house sub-
stantually sooner

Prefabnicated systems using wood, steel or aluninum franmng members require mimmmum warchousing or
stochpiling facilities  Members can be turned out quickly after they are ordered In contrast, precast
concrete members require forming and curing, and are limited to the number of forms available for each
day's production  The umits must be stored until they are cured and until there 1s an adequate supply
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TATAMI HOUSE — The traditional Japanese house used the double square tatam: mat (approximately three feet by six
feet) both as a basic planning module and butlding component, The use of the mats epitomize a coordinated and standard
1zed approach toward the design of highly responsive and flexible construction systems Wall partitions from the house
are removed for a summer configuration, below,




Any lumber supplier of steel shop can produce prefabricated members without additional investments
machinery or space  Prefabricated concrete units require equipment, forms and space

Anyone can design a prefabricated system of posts, beams, and columns using locally available materials
With this economy of flexibility, prefabrication can be a valuaole tool n helping to solve housing problems

Questions and Answers

Q

A

Of the systems used in Operation BREAKTHROUGH, which do you preter?

I don't ke any of them 1 think that we must understand Operation BRLAKTHROUGH was not
designed 1o create svstems in butlding  The ongmnal process was to create a prograin of building
moderate cost housing economically for itegrated communities and the proposals happened to come
owith svstems building 1 have not seen any of the svstems wihuch show me that they are reducing
the cost below conventional housing  This does not mean that thev do not put out a nice product
115 hard 10 pudge the punal cost of the plants and the design, and a lot of other things are not taken
mto full consideration i Opeiation BREAKR THROUGH | think because of rising costs n labor, we
had no choice

1o these systems reduce the shilled labor?

Thevdo  1hat's another problem in less developed countries  In countries where you 're trving to em-
Plov more people, not less, 1t could have a big consideration on how vou are going to buld  You don't
want 1o ovenndustrialize anvithing A hig problem when vou want to mdustriahize 1s to get people to
move where vou want to emplov them 1 don't know the answer to the conflict berween the employ-
ment of labor and the wish for reduced costs 1 don’t know if anvbody does  But wirhin the last year
AID and the other agencies mterested m assistmg the economue and socal development of Latin
dmerica have been paving more and more attention to the question of employment and n a number
of countnies to the question of mcreasing emploviment through mcreasing the pace of construction of
howses
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PANEL SYSTEMS

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

The pitfalls of industrialized 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 technological compe-
tence nises so do the requirements for capitalization  An mmportant question  Is dustrialized housing
practical for Latin America? The answer A qualified maybe

You have seen, and will see, representative samples of industriali/ed housing produced n the Umited States
These mvolve volumetric modules, built entirely n the factory nd transported to the erection site or
factory-built combinations of core modules and pancls In terms of capital investment, technological capa-
bility, matenals availability, and transportation, all of which you may have seen, probably 1s far more than you
want to undertake However, portions of the industnalized housing concept  1n moditied torm  are
worthy of consideration I refer to panel systems which come n varying degrees o} sophistication and types
of matenials The use of post and beam construction in BRLAKTHROUGH housing 1s not applied However
a combination of post and beam and prefabricated panels may be applicable i Latin America within the
framework of limited industrialization  Panels are easy to fabricate, easy to transport and easy to erecl
Management and skill requirements, both n factory and on-site. are not demanding  Materials requirements
are flexible and may be tatlored to those available locally

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

On your tour of BREAKTHROUGH housing sites at St Lows, Missour and Macon. Georgia, you will see
four building systems which use vartous forms of panel construction

By now you are famihar with the Rouse-Wates system which you saw at Bladensburg and Columbia, Mary-
land This concept, along with the Descon/C oncordia system will be seen 1in St Lous

The Rouse-Wates System 1s ntended entirely for mulu-family low- and high-nse structures, and 1s based
on precast panels which are bedded one atop the other This forms a series of monolithic. riged wall tables
The weight of the panels and the joint connections assure structural integnty for buildings up to 24 stones
Foundations and ground floor slabs are built by conventional methods with specrally designed leveling
devices cast i to provide connections tor the precast walls At structural jownts, the appropriate edges ol
wall and floor panels have projecting loops of reinforcing steel which are laced together by steel rods and
concreted to provide monolithic connections  The vertical joints are made by concreting into purpose-
formed grooves Exterior appearance of the concrete panels can be vaned constderably with the use of
exposed aggregate and sculptured or brush-hammered fimshes  Floor panels of dense conerete, weighmg 150
pounds per cubrc foot allow for spans up to 22 feet  Panels are smooth-finished to receive floorng ol tile,
wood blocks, or carpeting  Similar matenal may be used tor the walls

DesconfConcordia has a flexible building system which uses readily available oft-the-sheli components,
or components fabricated or manufactured through existing processes, It produces housing ranging from
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Rouse-Wates precast load bearing panel, with dining room service counter cutout,

two story townhouses to 22-story ligh-nse stiuctiures  Basic 1o the s
precast remtoreed concrete floor and wall panels which are crane-hosted and rapidly assembled on the
site into a selfsupporting structure These panels may be prestressed or post-tensioned m existing pre-
casting plant faclities, or may be cast on-site Supplementing these panels are nonstructural composite

panels with exterior finishes or metal or plastic, mtegral window, and modular mterior partitions of metal-
stud, gypsum board construction

ystem is the use of tactory-produced

Bulding Svstems Intemational, at the Macon, Georgua site, uses a series ol precast, prefabricated concrete
panels and slabs that can be produced at 4 central plant, truched to the site, and assembled Lssentially,
this system 1s predicated on large. load-bearimg, ntenor and exterior concrete panels, supplemented by floor
and roof panels to create an mtegral structure The only on-site work that s contemplated other than normal
foundation preparation, 15 the possible casting of the floor slabs 1t local conditions make this cconomical
Standardized, prefabricated metal forms, remforcing steel assemblics, and assemblies of any required
mechamceal services to be meorporated i the slabs are supplied  The wall panels contam necessdary electrical,
plumbing and heatimg-ventilating subsystems, and need only be connecied to adjoning units on-site More
complete subassemblics, such as bathroom and hitchen wails, complete wath ixtures and aceessories, and
closets and starrways, are also made 1 concrete at the central tactory and shipped to the site for erection.
Design of the exterior panels as four-layered units that iclude architectural, structural, and fimsh concrete
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BUILDING SYSTEMS INTERNATIONAL

as wellasimsulation and the method of construction at the central plant are unusual - The panels are carctully
wast one layer at o tome i honzontal forms  The fnst (bottom) layer s the extenon veneer, which may be
anythimg trom exposed aggregate to buck and nle the second laver 1s o dense mass of concrete, the third
layer 15 expanded polystyrene msulation and the fourth laver s conaete which seives s the structural
portion of the panel smooth-hinshed 10 become the 1ace of the mtertor wall - Panels are allowed 1o set
sulficiently to be stipped  then stached vertically inracks to awant shipment to the site tor immediate
erection by crane  Ounesite, the alignment of panels 1 accomplished with adjustable temporary brackets
The wall panels wie erected with o 1/2-m honzontal and vertieal spacing between each panel, to allow
tor movement and provide erection tolerance The mner side of these joints 1s grouted, with remiorced
steel where necessary and the o ter wde i cauthed  This torms the needed connection dllowmg an an
space between the grout and the cauthing to permit balanang air pressures and dramage of any condensation

Chrostiana Western, also at Macon uses plywood panels with long-wearng factory-applied polyester resm
finsh coat, allowing con plete wall construction i the shop  This fiish coat, remioreed with fibious
glass Teads to siemticant hie-cycle cost savings because 1t does not require repeated pamting 1018 apphied to
both mtentor and exterro panel surfaces and gives the dppedrance of conventional construction Approxi-
mately hall the work requned fo production of the system is i manufacture of the panels and hall for
on-site work, icludig erection and mechanieal hookups  The systera mcludes the fully msulated, non-
modular, studwall panel component: made with 3/8-m plywood sheathing covered with 4 1/32-m layer
of blown hiberglass on both the nteno and extenor surlaces Factory-instalied ngid plumbing subisystems
and wing conduits i the walls and {texible honzontal runs m the cetling requue only simple hookup ol
outside service, appliances and cequipment at the site Unnts are shipped as panels trom the factory and
field a<<>abled  The production method provides panels of any length without jomts and 1s sustable for all
types ol housing 1p 1o and meluding thieestory heights  This system employs a conventional foundation
and floor construction, slab-on-ground o1 wood-hame floor with plywood subtloors and vinyl asbestos tile
Thes factory-labricated wall panel hunung consists of 2-in v 4an studs 16 1 on center, with top and
bottom plates doubled  Jomts which e at wall mtersections only, are covered with caulhing-compound
coated wood battens b rglass imsulation 1 factory apphied in outside walls  Interior walls dare framed in
the same manner, without msulation Windows and doors are completely trimmed with hardware mstalled
when the panels leave the shop A root-cetling component consists of 8-t wide panels produced m any
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length. A truss frame 1 ng-butlt from 2-m. x 101 Joists and 15 covered with 3/8-n plywood sheathmg
Interior cetling fimsh 15 acoustical plaster  The tiberglass-hlm fimsh applied to intenor walls 1s precolored
oftwhite and requires no refimshing for the hie ot the structure

Agam, let me emphasize that the panel systems 1 have described are the best the United States has to offer
Certanly, they are withm reach 1t money and materials are avatlable  However, there are 1deas represented
here that can be modified to meet local needs and resources and serve as the base upon which 4 truly
industrialized system can be developed
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THE SECOND TOUR

Participants visited Operation BREAKTHROUGH sites at St Lowss, Missourt and Macon, Georgia, September
28 - 30, 1972,

The Samt Lows Site

The St Lous site 15 divided mnto two parts, one to the cast and one to the west of LaClede Town in Mill
Creek Valley  The area of these two sites totals anproaimately 15 acres One site, LaClede/West, 15 Jocated
on the west side of Compton Avenue between LaClede Avenue and Olwve Street, and consists of 7 9 acres
The other site, LaClede/I ast, 15 located on the east side of 1 wing, between Heritage House apartments and
Market Street, and consists of 7 6 acres

Two hundred and twenty-three units are being built m LaClede/West and two hundred and torty-one m
LaClede/Last

The sites, bemg limited m acreage and urban m character, were chosen by HUD to demonstrate medium
density configurations  The density 1s approximately the same as that developed m the adjacent LaClede
Town Complex

The site planners arranged the buildings to face mward toward 4 pedestrian street which is developed with 4
series ot connected courtydrds  Vehicular traffic and parking 15 on the perniphery of each site with no vehie-
ular traffic entering the pedestrian street Thus, automobile traffic 15 completely separated from intertor
pedestrian movements
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Within the pedestrian street a wide variety of communtty facilities are located play arcas for children of
all ages, sittng areas, water fountans, paved areas for cyching, small amphitheaters for special events,
wisterta 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 bemg developed on the site, including attached townhouses, two story
garden apartments, stached townhouses three and four stories 1n height, and two medium-rise apartment
builldings contaming apartments for adults  These bullding types are arranged nto a harmonious and
attractive total composition  Both views and privacy for every umit have been taken into account

DesconfConcordia System, [ td of Montrcal, Quebed, v huddding one 90 wunt 10 story hlding,
one five story 24wt buldme and one thrce ston buddding contammg 14 unns e three hildings
are mterconnedted with podaostiian gallcnes DesconfConcordia has contracted with local and
nearby sources to manacture and assemble the primardy pre cast concrete structures Seventeen
effiaency wmts, 45 one bedroom units and 66 o hedroom units are bang halt

- - . -
E N Y woay
Matenal Systems, Inc, uses prefabricated molded panels made of Siber-remforeed resmis to be

assembled as garden apartments  Of these 20 tnts, 10 will he one bedroom umts and 10 two
hedroom units
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Rouse-Wates, Inc, 1s relving on pre cast concrete wall and slab construction to buld one 12 story reswder tral nalding
contamng 84 wmts, cleven 3 and 4 storv hulding with a total of 130 units, and one 6 story haddig with 27 unus -
a total of 241 umts  Of these 241 unirs, 46 will he efficiencies, 27 one bedroom units, 123 two bedroom units and 45
three bedroom units  (4)

The Macon Site

Strategically located i southwest Macon on Chambers Road, the site 1s casily accessible to downtown
Macon, regronal shopping facilities, and the mterstate highway system Neighborhood shopping and school
facilities are within walking distance A six-acre spring-ted lahe surrounded by densely wooded rolling
terram provides the setting for approximaiely 300 housing umts  The Macon Project was organized as 4
housing cooperative by FCH Services, Inc , under contract with HUD

’Mw s -‘ %,‘ Y i SR

N 3o~
Ihe Macon sue, under construction by sic different housmg systems producers, creates an optonum living environment,
with a variety of housing tvpes and densities clustered withnn a unifving open space svstem,
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Alcoa Construcnion Svstems — Townhouses and walk up apartments  Mechamical cores are volumetric modules and the
remamnder of the dwelling 1s panelized — There are three bavie exterior walls load bearng, ribhed walls, using formed

aluminum sheets conventional wood Sramed walls with alununum sdig and alummum Jramed walls with alununum
siding
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Bouse-Cascade Corporation — Swngle-family, attached and detached, multi-famuly low rise

Light gauge steel framed
volumetric modules — The system uses lyht steel members and non-combustible plywood deching, with the basic structure

a hallon frame modules
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Building Systems International, Inc., — Sigle-fanulv de.ached and attached, multi-fanuly low, medwum, and high nse
apartments  Uses precast load-bearing panels for floor slaas, mterior and exterior walls  Site erection s accomphished by
tower or other cranes
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Hercules Incorporated — Townhouses and garden apartinents, Uses wooden frame volumetric modules holted together to
Jorm a ngd structure capable of withstanding all residential design loads  Exterior walls, extruded alummum window
Jrames, and sliding doors are factory mstalled
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Chnstiana Western Structures — Swngle-fanulv detached, townhouses, and multi-famuly low rise or garden apartments
Uses wood frame and factorv-budt panels for walls, partitions, and roof construction A special polvester resin fimish
coat, reinforced with fiberglass, is furmushed as an interior and exterior wall covering in lreu of paint

s
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e
Material Systems Corporation — Single-fanuly attached and detached houses, garden apartinents, and townhouses. Uses

fiber reinforced resin with earth fillers, molded mto panels
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COOPERATIVE HGUSING

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

The less technologically developed countries take a pessimistic view of industrialized housing — and nightly
so However, the use of partial industriahzation through intermediate or transitional technologies may be
of valuc 1n helping less developed countries solve their housing problems. Certainly, transitional technology
lends 1tself to cooperative self-help groups who are recewving outside technical and financial assistance.

For example, concrete block, although not part of an overall housing system, 1s a traditional component
that imtially can be manufactured by hand Ultimately, without any change in configuration, 1t can be
mechanized and mass produced, in the factory or at the bu:lding site. The same applies to prefabrication
of roof trusses, door and window assemblies, plumbing and electrical hookups, and movable room
partitions

In most developing countres, low income fammlies substantially outnumber ihose n the low-middle and
middle income brackets These are families who hive 1n rural hutson their own iand or on the land of others,
or who mvade vacant land 1n urban areas and build shacks by the thousands around the world. They often
occupv sites, publicly or privately owned, which are unsuited to human habitation, or which are needed for
other purposes  Whether these sites are called villas nuseru, favellas, or barriadas, they usually lack the basic
services of potable water, samtary facilities, proper street access, electricity, schools, or other community
factlities

1t 1s apparent that few, 1f any, developing countries are prepared to house large numbers of poor families 1n
“standard” housing for which they cannot pay. The alternative 1s to use the self help potential of the people
and to employ the limited government resources for those essentials which the families themselves cannot
normally obtain — secure land tenure, essential utilities, and low cost financing

Famulies can and do build their own shelter. They can do 1t well 1f assisted with organization, technical
help, and small loans for at least some materials such as permanent roofing, and cement for foundations and
floors. Cooperatives can play an important role in a program of this sort, because famlies working 1n 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 orgamizational structure
which makes for a well ordered, aided self-help construction program. The skills possessed by individuals
n the group are employed for the good of all. Furthermore, the provision of training and other forms of
Jssistance, such as matenals, tools and equipment, 1s simplied.

Cooperatives also provide a useful device for curbing speculation on land provided by the government,
This 1s particularly true when title to the sites 1s vested i a cooperative rather than the individual famly.
The cooperative can assure the members of secure tenure through an “occupancy agreement,” and yet
control the use, trinsfer, or disposition of individual sites,
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Cooperatives also tend to encourage groups to mt: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 1s generally a fecling
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 1s possible to carry a member who 1s 1n temporary financial difficultics without Jeopardizing
hus financial position or that of the cooperative. This helps to assure prompt repayment of the cooperative’s
obligations,

In cooperative self-help programs, techmcal services orgamzations 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 tramning and technical assistance They also can adnumister loan funds and
serve as both a bridge and buffer between the individual famihies and the government

Two of the nine prototype sites of the Operation BREAKTHROUGH program, Kalamazoo, Michigan, and
Macon, Georgia, were orgamized as housing ccoperatives by FCH Services, Inc |, thus adding strong social and
community awareness implications to the technical expenimental systems of industrial producers

Each member-owner of the community has his voice in the life of his community This democratic attnibute
has 1ts foundation 1n 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 commumty and fostering a sense of commumity conducive to mdividual and group
achievements through a well structured democratic organization  The cooperative members themselves
through fully understanding their nghts and privileges as well as duties and responsibilities shoulder the
responsibility for achieving long-range high standards of liveabihity for themselves and their children.

The cooperative techmque finds 1ts role in both self-help construction and in permanent community
control.
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CHANGES IN THE BUILDING INDUSTRY — THE PRACTITIONER'S VIEW

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

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

Manufactuning includes labor and systems costs Labor costs in each of these 1s variable, as 1s loading and
shipping. A tabulation of man hours 1s kept on each house every day. Tus allows a determmation of
average labor costs per month, per job, per department

A labor budget s set up for each Job  This, combined with actual costs, tells us whether we are over or under
budget 1 relation to productivity,

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

We figure a labor budget of 9 percent of final sales, nr price to the customer Overhead costs are divided by
4 1/3 (average weeks n a month) to get weekly overhead costs. We can check this against our sales to see
if we are within our budget This 1s general overhead,

Our indirect overhead from manufacturing must also be included 1n these figures, This includes tooling
costs, power and related items  Material makes up 63-68 percent of the sales price We try to keep 1t no
higher than 63. Hard to do with today’s escalating costs,

Our sdles budget 15 8-% percent of total sales, including commusstons to salesmen, and indirect costs, such
as sales management and advertising.

These figures are kept 1n our computer, which compiles the results we use. Every week our staff meets with
all of the figures at hand. This 1s 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, Inourplant, 34-40 people.
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In what area are your sales and production directed?
Our area of production covers 4 states,

How are the units shipped, by truck or rail?

Our shipping 1s by truck.,

What 1s the ~ost per foot of the unit?

When our package 1s shipped to the constructor it costs about $6 a square foot, It sells anywhere
from $11-14 a square foot,

How many different types of housing do you build?
About 40,
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PARTICIPANT COMMENTS

At the close of the semnar, participants from the Latin Amenican countries were mvited to comment on
what they had seen and heard and to relate to home country situations

Carlos D1z, MEXICO

1 think the semunar confirmed the housing criteria we have establishied in Mexico In short, we are conscious
of the housing problems to be solved through a national plan, and those which can be attacked with help
Srom multi-national groups  The nustakes we have made, and those we have seen other countres make, are
generally mn the techmcal areas.  However, we cannot develop basic construction systems, or implement
projects, that will sumplfy and adequately resolve problems from the arclutect’s pomnt of view Obviously,
that type of effort, when not mvolved with social, financial, and urban development plans, will have linuted
results  The approach we mtend to take is to adopt all the construction systems that we know are successful
Also, we should place equal importance on Jimancing, management, coordmnation of central problems, home
mamnicnance, urban development, and the problem of educating people so that they will want to live ina
better way

In Mexico, the majority of important projects have heen sponsored by the government to provide 100 percent
subsidy for persons without means to purchase housing. This well-intended gt has failed because people
do not appreciate its value The problem centers on educating the people to help them ncrease thewr -
comes, and by offerng more working opportumities  This attitude exists in Mexico, and all over Latin
America, and efforts are being directed to that end,

Gerardo Lara, COSTA RICA

A semunar of thus type tends to bring our countries closer together, particularly with the United States; to
learn from each other's mustakes, and to share our mutual problems. We hope that the proposal to have
another industrialized housing senunar at the Pan-Americar: level will materalize, If we had not had the
opportunity to be here, decades would pass before this idea could flounsh
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Fernando Paparoni, VENEZUELA

In studying a booklet [ recewed m the Semunar I discovered that the Descon/Concordia System 1s being
used in petrochemical plants in Zuna, Maracaibo, in my country. This is one of several advanced systems
of construction which are n use there, There 1s one company utiizing advanced systems, Vivienda
Venezolana, which 1s more attune with our national housmg mstitutions, such as the Banco Obrero  This
company demonstrates more interest m housing of social interest,

I would like to pomt out another Venezuelan expenence which has produced very good results in the
encouragement of applying the most modern construction techmques, We call this “muxed development”’
which is the participation of pnivate industry supported by the guaranty of the government Jor the execu-
tion of the specific development

We have a base upon which to build with what we have learned i this semunar

We think we should propose a semunar on this subject 1 our country to further the Latin American effort
in its goals for elinunating the housing problem. It 1s through the continuing exchange of wdeas that we
think the most productive part of senunars he. Perhaps we soon will be able to nterchange positive
techmcal solutions, leading toward resolution of the housmg problems common to all Latin American
countries I am very grateful for the mvitation to attend the semunar the contents of which I think have
been very very good,

Atanasio Jarero, MEXICO

(Explanation—Mr Jarero was requested to elaborate upon his orgamization’s factory of cement blocks and
the production and application of sub-components in Latin Amencan usage, which nught be an appro-
priate theme for a subregrona! seminar)

Our system 1s not actually cement block production but rather blocks of hgh: matenial which can be used
as subcomponents, We now also produce complete panels and the material 1s being used between floors in
combination with steel beams and certam pre-fabricated elements, The manner of production and use of
the material enables us to continue the use of our labor supply which 1s very great, It 1s a beginming n
modern housing systems m relation to quality of construction and savings i actual construction tune which
18 a pronounced need in meeting our vast housing shortage  With respect to mterior Simishing work we
utilize conventional building systems and conventional elements

Andres Bellon, MEXICO

We were more or less famihar with the advances in the United States, and had some 1deas of what 1s being
done n neighbonng countries. But 1t has been espectally useful for us at this moment to broaden some
of the mformation we already had, What has convinced me more personally 1s the idea that we have in
front of us more than a technmcal problem — the problem of improving our resources and optimization and
modermization of our systems. I think that as a Jurst step, for countries which do not have much experience
in large elements of construction, emphasis must be placed on admmnistrative Structure, preplanming, and
systems control. [ was very much interested m the apparently simple, but complete and effective control
room we saw in Wasiungton, It really confirmed our ideas and we are planmung to broaden them,

The opporunity for contact and mterchange at this senunar has been Sortuitous. We should alert those
agencies we are in contact with to be on the lookout for this program. We know there is great mteresr in
HUD to continue giving out this information and 1t would be o sin to pass up the opportunity.

Claudio Creamer, VENEZUELA

This semunar has reaffirmed some of the ideas on methods and systems we are already using We have seen
some new details and they show us that we are on the right road. In 1966 we started an expermmental
program at Valencia, sort of a small-scale Operation BREAKTHROUGH, We selected 50 companies to
develop an industnalized housing system n the first year and moved mto construction i the following
years. With the installation of a prefabricated plant, we construct 2,500 houses a year and we are planning
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to grow. The experimental program 1s leading to wider use of modern methods 1t forces the government
to provide more financing, and has made the public more aware of this new type housing

Unfortunately, prefabricated housing i1s not produced at the same level for low mcome people as it 1s for
muddle income. What we have seen and heard at this semunar is of great terest to our country. We from
the Banco Obrero will try to unplement some of these ideas.

Manuel Batista, PANAMA

In my personal opmion, and perhaps all others here, the mvitation to this semmar by the American
authonties has been a useful effort  Although I do not have much experience m the field of housng, I have
grasped the contents and intention of the senunar and the housing problem  Such a problem cannot be
solved without the participation of different agencies and help of different groups  The housing problem
m Panama 1s smaller in scale than m the United States  But the problems I saw, and the systems developed
to solve them, can be applied to our own resources m a highly useful wav  We have a low mcome housing
problem i Panama and are undertaking rehabilitation  There 1s a large project m Panama Ciry, in the
Maraiion area — a very poor section  Right now it has hittle value because 1t has so many useless old houses
We are trying to rehabilitate the land and provide new housing for the people,

The expenience we have gamed at this semunar, and the possible application of certamn systems used m con-
Junction with our own resources, will be of great help

Manuel Chiquito, VENEZUELA

The ideas we have gained at this semunar will be useful to us in many ways The Venezuelan government 1s
helping private industry by participating in mixed programs and they have been very well accepted My
specialty 1s i problems of conser~~tion and mamntenance and I have used this visit to observe your use of
equipment and mechanical systems for the collection of trash. In cities like Caracas, with great populations,
we have samitary problems in the collection and disposal of trash [ have noted with interest your compacting
and truck winch systems We hope that we will be able to mechamize our trash collection system very soon,
and improve sanitary conditions m our cities

Victor Duval, DOMINICAN REPUBLIC

I work for the Banco de la Vivienda which 1s mostly mterested m housing developed through savings and
loans  We are eaxperumenting with condonumums, but they only provide apartments for middle imcome
Jamihes

Labor 1s cheap in my country and the workers are very efficient  The types of houses we build are of the
more conventional construction  There are some groups that deal with my bank that prefabricate houses,
but 1t 1s a modular system made at the site It 15 a very practical svstem and economical [t cannot be
industnahized as 1t 1s here i the United States Unemployment 1s the major factor The Instituto Nacional
de la Vivienda 1s planmng to build 5,000 houses at the entrance of Santiago  These houses will be grouped
together i duplex, multifanuly buidings, or single Januly wuts - Fifty percent of the cost will come from
the government and the workers will pay for themr houses under a cooperative sort of system

I am very unpressed with this semunar, especially the field trips It has been a good experience and very

stimulating.  When | return to my country I will pass on the mformation to professional groups I have
contact with,
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COSTA RICA

Gerardo A. Lara
Residencias de Centro America, S.A.
P.0. Box 4573, San Jose, Costa Rica
Centro America

DOMINICAN REPUBLIC

Victor M. Garcia Duval

Banco Nacional de la Vivienda - FHA
Calle 12 #3 Urb Paraiso

Republica Dominicana

MEXICO

Arq. Andre Bellon

Consorcio ARVA-OPISA S.A.

(he also was Delegate from FSTSE)
Local No 5 - Zona “0O”

Plaza del Sol

Guadalajara, Jalisco, Mexico

Carlos Manuel Diaz Rosas

LIST OF PARTICIPANTS
PARAGUAY

Rodolfo Garcia Veia

Camara Paraguaya de la Construccion
8450 Michiner Ave,

Philadelphia, 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

Ingenteros y Arquitectos Consultores SC (INARCO)  Av. Anichuna - Res Manan

Felix Bereuger No 126 - ler Piso
Lomas Virreyes, Mexico 10, DF

Ing Atanasio Jarero

FSTSE

Local 3 - Zona “0”

Plaza del Sol

Guadalajara, Jalisco, Mexico

PANAMA

Arq Manual Batista Vasquez
Ivu

Apartado 522§

Panama 5, Panama

Ing Daneel G. Rojas P,
IVU

Apartado 5228
Panama 5, Panama

Apto No 22

Urb Macaracuzy

Distrito Sucre

Estado Miranda, Venezuela

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

Arq Fernando Paparon
Banco Obrero

Ave PPAL Urb. 1a Castellana
Edif. La Castellana

Apto. 302

Tercer Piso

Caracas, Venezuela

Arq. Maria C, de Paparom
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 hist 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?
Available n English, Spanish and French.

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

FCH INTERNATIONAL PROGRAM
Available 1n English and Spanush.

WHAT IS ICHDA?
Description of the International Cooperative Housing Development Association and
its tmitial member organization. Enghsh only

UN/ICHDA
Text of the UN/ICHDA Memorandum of Understanding English only

MANAGEMENT GUIDELINES
A breakdown of the responstbilities of the Board of Directors of a housing coop-
crative and policy guidelines  English and Spanish versions

COMMUNITY ACTION FOR BETTER NEIGHBORHOODS
A study of homeowners associations mn three communities i Lima, Peru, with
recommendations for the estabhishment or improvement of stmilar associations
clsewhere  English only

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

BUILDING BETTER COMMUNITIES
Explanation of how institutional lenders for housing can incorporate homeowners
dssociations nto their housing programs English only,

REPORTS

LATIN AMERICA
A progress report on the work of the Foundation for Cooperative Housing. English
and Spanish versions

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

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

THE ADVANTAGES TO A SAVING AND LOAN ASSOCIATION IN WORKING
WITH HOUSING COOPERATIVES
Available in English and Spamsh,

EXPANDING HOME OWNERSHIP: A new partnership between Cooperative Housing
and Savings and Loans. Available 1n English and Spamish

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

TOWARDS NEW PRIORITIES FOR HOUSING
English only,

CURSILLO SOBRE MERCADOS SECUNDARIOS DE HIPOTECAS
RESIDENCIALES
Spanish only,

CURSILLO SOBRE PLANEAMIENTO DE URBANIZACIONES
Spanish only

MESA REDONA SOBRE EL PROBLEMA DE LA VIVIENDA EN LAS URBANIZA—-
CIONES MARGINALES

Spanish only.
CONCEPT AND METHOD SERIES
#1 Advantages of a Single Mortgage Housing Cooperative
#2 The Techmical Service Orgamization Key to Successful Cooperative Housing.
REPRINT SERIES [Enghsh only |

“U.S Cooperatives and International Development”

“FCH Assists i Development of $25 Million i L.A. Housing™ (Newsbriefs,
September, 1971)

“This Week 1n Real Estate Co-op Housing Nears $100 Million” (The San Juan Star,
May 27, 1972)

“The Alhance for Progress in Sardinilla” {Congressional Record Reprint,May 14, 1971)

“Lending Opportunities for Mortgage Bankers™

“Builder tells timing and procedures for profitable FHA low-income work”

“Co-op Housing May Fill Your Shelter Needs”

“Co-op Housing Units Offer Restdents New Lease on Life”

COOPERATIVE TRAINING SERIES

Cooperative Housing BOARD Manual
A guide for the Board of Directors, covering their powers and responsibilities,
membership relations, co-op commuttees and relations with the attorney, the au-
ditor, the government, and the managing agent,

Cooperative Housing FIRST YEAR Manual

An introduction for new members during early occupancy to cooperative lving and
some of the problems which may anse in the intenim occupancy,
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Lcazdership Notebook Inserts
Notebook inserts for the volunteer leadership to be used as reference materal. N.C.
1. Dream a dream of kings.
- Maintenance and the Co-op Board
. Reserves and other special funds,
. The Management Agreement
. Tackling the Board’s whole job
. Understanding the Subscription and Occupancy Agreements.
By-laws and Out-laws

N OGN AN

VI. THE FOUNDATION SERIES

Housing the Disadvantaged $ 35
Cooperative Housing. A Stimulus to World Development 35
34,813 Co-op Homes 35

VII. OTHER PUBLICATIONS

A Way to Finance Cooperative Housing N.C.
Cooperative Housing in the U S, A. N.C.
Cooperative Housing  Ideas & Methods Exchange No 52 N.C.
The Development of Rural Cooperative Housing 1n the United States N.C.
Two Decades of Cooperative Housing  Foundation for Cooperative Housing N.C.
Building for the Mass Market 30
Building Better Communities N.C.
SECTION TWO

Section Two of thus 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 1n the U. S. And Japan No. 7
Urban and Regional Research in the ECE Region No. 8
HUD/INTERNATIONAL BRIEF SERIES!

Brief 2—Urban Transportation in the Renewal of American Cities

Brief 10—-Homeownership mn the United States (available 10 Spanish)
Bricf 11~Tenant Involvement in Public Housing

Brief 13—Cooperative Housing n the United States

Brief 14—-New Communities i the United States

BIBLIOGRAPHIES

Bibliography on Housing, Building, and Planming HUD/International Information Sources Series
Bibliography on Mortgage Finar.ce

Socio-Physical Technology

FINANCE AND INSURANCE

Establishing Savings and Loan Associations in Less Industrialized Countres 2
Condomimium 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 8.

Estimating Housing Assistance Requirements and Subsidy Costs
Housing and Market Analysis in Latin America

Housing and Market Analysis in Latin America—Worksheet
STANDARDS

Proposed Minimum Standards for Permanent Low-Cost Housing?

IBRIEF is designed to promote the exchange of housing and urban development information between the
United 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 Building—A Comparative Analysis of European Experience
Industriahized Housing—The Opportumty 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 Materals Use Survey
VIII BASIC TECHNOLOGY SERILS
Hand Transit
Use of Spirit Level
Half Lab Joint Construction
Mortar and Block Mix
Brick Laying
Foundation Layout
IX. EARTH
Handbook for Building Homes of Earth
Earth for Homes?
Plant Requirements for the Manufacture of Building Bricks
X. Woob
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 Buillding
Grasses—Their Use in Building

Bamboo-Its Usc in Building

2From Ideas and Methods Exchange Serics.
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XI. CONCRETE
Prefabricated Concrete Components for Low-Cost Housing Construction2
Lightweight Aggregated Concretes
Basics of Concrete?
Coral and Sca Water 1n Concrete?
XII. VILLAGE/URBAN PLANNING
Physiological Objectives in Hot Weather Housing
Village Housing in the Tropics
Squatter Settlements—The Problem and the Opportunity?2
Planming Sites and Services Programs?
Auded Self-Help in Housing Improvement?
Auded Self-Help in Housing n Africa2
Leadership Traming for Awded Selt-Help Housing
Sewage Lagoons for Developing Countries?
Village Markets in Ghana?2
Urban Planning 1n Developing Countries?
Strengthening Urban Admunsstration in Developing Countries?
The Development of an Urban Aided Self-Help Housing Program 1 Guatemala City, Guatemala, C A 2
Urban Land Policy—Selected Aspects of European Expenience
Planned Industrial Parks
The Tennessee River Valley
Colonia Managua—Nicaragua?
Cooperative Housing?
How to Make and Use Local Housing Surveys
XIIl. COUNTRY REPORTS
Brief 12—-Houstng and Urban Development in Chile
Housing in Ethiopia

Housing in Ghana

2From Ideas and Methods Exchange Series,
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Housing 1n Guatemala

Housing in India

Brief 8—Housing and Urban Development in Iran
Housing and Urban Development 1n Israel

Housing 1n the Ivory Coast

Brief 6-Housing and Urban Development tn Japan
Housing 1n Jordan

Housing 1n Libena

Housing 1n Nigeria

Housing and Urban Development in Panama

Housing and Urban Development n Peru

2From Ideas and Methods Exchange Sernes,
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