This PDF is available from The National Academies Press at http://www.nap.edu/catalog.php?record_id=19134

A National Building Research Agenda: Starting the
Process: Report of a Workshop (1988)

Pages Committee on a National Research Agenda; Building
60 Research Board; Commission on Engineering and

Size Technical Systems; National Research Council

8.5x10

ISBN
0309319579

D Find Similar Titles E| More Information

Visit the National Academies Press online and register for...

v Instant access to free PDF downloads of titles from the

NATIONAL ACADEMY OF SCIENCES
NATIONAL ACADEMY OF ENGINEERING
INSTITUTE OF MEDICINE

NATIONAL RESEARCH COUNCIL

+/ 10% off print titles
+/ Custom notification of new releases in your field of interest

v Special offers and discounts

Distribution, posting, or copying of this PDF is strictly prohibited without written permission of the National
Academies Press. Unless otherwise indicated, all materials in this PDF are copyrighted by the National Academy
of Sciences.

To request permission to reprint or otherwise distribute portions of this NAHDNSIE: ’g(c:éa%h;;

publication contact our Customer Service Department at 800-624-6242.
1863-2013

. . . . Celebrating 150 Years
Copyright © National Academy of Sciences. All rights reserved. of Service to the Mation



http://www.nap.edu/catalog.php?record_id=19134
http://www.nap.edu/related.php?record_id=19134
http://www.nap.edu/catalog.php?record_id=19134
http://www.nas.edu/
http://www.nae.edu/
http://www.iom.edu/
http://www.iom.edu/

A National Building Research Agenda: Starting the Process: Report of a Workshop
http://lwww.nap.edu/catalog.php?record_id=19134

REFERENCE COPY

FOR LIBRARY USE ONLY

A National Building
Research Agenda

Starting the Process

Report of a Workshop

Committee on a National Research Agenda
Building Research Board
Commission on Engineering and Technical Systems
National Research Council

K-Pe gG- 148142

NATIONAL ACADEMY PRESS
Washington, D.C. 1988

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19134

gy
g

B /".\//

’
s e

s

C4

-

/

)

nal Building Research Agenda: Starting the Process: Report of a Workshop

R W

—_

.nap.edu/catalog.php?record_id=19134

NOTICE: The project that is the subject of this report was approved by the Governing
Board of the National Research Council, whose members are drawn from the councils of the
National Academy of Sciences, the National Academy of Engineering, and the Institute of
Medicine. The members of the committee responsible for the report were chosen for.their
special competencies and with regard for appropriate balance.

This report has been reviewed by a group other than the authors according to
procedures approved by a Report Review Committee consisting of members of the National
Academy of Sciences, the National Academy of Engineering, and the Institute of Medicine.

The National Academy of Sciences is a private, nonprofit, self-perpetuating society
of distinguished scholars engaged in scientific and engineering research, dedicated to
the furtherance of science and technology and to their use for the general welfare.
Upon the authority of the charter granted to it by the Congress in 1863, the Academy has
a mandate that requires it to advise the federal government on scientific and technical
matters. Dr. Frank Press is president of the National Academy of Sciences.
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PREFACE

The United States has produced the world’s greatest built environment,
yet as we look toward the 21st century we see substantial challenges for
our buildings and our infrastructure. If our future buildings are to
contribute most effectively to a productive economy and enhanced quality
of life of our citizens, we must strive to assure that our future design
and construction actions serve well the changing needs of building users
in the United States.

The Building Research Board is mindful of the important role that
construction and buildings play in our economy and in our daily lives, and
of how poorly this role is perceived by many of our fellow citizens and
our leaders. Nevertheless we are heartened by the signs that change may
be occurring, that people are becoming increasingly aware of their built
environment and of the costs and consequences when that environment fails
to meet the demands of our evolving soclety. While building research is
only one of many elements that influence the capabilities of our building
industry to meet our demands, it is an important one that needs greater
national support.

This report presents the recommendations of a workshop that may be an
early step toward building that support and assuring that the building
research community responds effectively to that support.

Ross B. Corotis
Chairman, Committee on
A National Building Research Agenda

vii
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EXECUTIVE SUMMARY

Social, economic, and technological trends in the United States are
likely to have profound impact on the nature of the services that
buildings in the 21st century are called upon to provide. Well-directed
research, effectively implemented, can make important contributions to the
ability of the nation’s construction industry to meet future demands for
buildings, but mutual understanding is needed, among researchers and users
of research results, regarding the opportunities and limitations of this
contribution. Needed also is a substantially enhanced national commitment
to conduct research in those areas most likely to yield positive results.
A national building research agenda can help to meet those needs.

However, a single agenda document can only temporarily reflect the diverse
interests within the communities of building producers and users, and the
consensus among those interests that is achieved in determining what
specific research is to be undertaken.

Hence, in December 1987, 51 senior decision makers representing
government, private sector, and professional organizations concerned with
the future of the design construction and operation of buildings in the
United States were invited by the Building Reserch Board to discuss the
state of building research and its contribution to the goal of achieving
better buildings for the 21st century (chapter 1). Workshop participants
gathered in Washington, D.C. to address themselves to the process that can
produce an agenda and maintain the agenda’s currency and relevance.

Workshop attendees agreed that the process should embrace broad
participation by building users and producers, representing both the
myriad of special interests that characterize the nation’s building
industry and the common public interest (chapter 2). There was consensus
that a permanent organizational focus is needed--a secretariat--within an
existing institution or a new independent unit, to support and coordinate
the process. Formal involvement of the building industry would assure
that funds provided by research sponsors are directed to promising
research areas. Experienced researchers would oversee the implementation
of research projects to be undertaken by qualified private academic or
government research organizations (chapter 3).

Workshop attendees recognized the challenges of establishing such an
organizational focus and that a number of questions remain to be
answered. The attendees proposed that the process should start with a
national symposium to continue the workshop’s discussions (chapter 4).
This symposium would be the forum for developing goals for a national
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building research program and the means for attracting broad national
support for this program. The workshop attendees agreed that the

symposium and the process for agenda building will yield valuable results
for the nation.
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1

INTRODUCTION

In December 1987, 51 senior decision makers representing government,
private sector, and professional organizations concerned with the future
of building and buildings in the United States gathered in Washington,
D.C., to discuss the state of building research and its contribution to
the goal of achieving better buildings for the 21st century. Hosted by
the National Research Council’s Building Research Board (BRB), these
decision makers in the course of a two-day workshop participated in_a
wide-ranging discussion of the future of buildings and construction™ in
the United States, the contribution research can make toward achieving the
greatest possible benefits from the nation’s future building, and how
building research may be directed toward assuring that this contribution
is most effectively made. This document is a report of that workshop.

WORKSHOP OBJECTIVES

The workshop was a culmination of activity started eleven months
earlier by the BRB. In sponsoring this activity, the primary objective of
the BRB’s Federal Construction Council (FCC) -- a group of 14 federal
government agencies with substantial responsibilities for construction and
facilities management -- was to gain understanding of how future changes
in B&C may influence how these agencies pursue their basic missions, and
how building research should be directed to help the agencies to capture
the benefits of these changes.

Responding to the FCC sponsors’ request, the BRB in January 1987
appointed a committee of 19 experts, representing a broad cross section of
the building industry, to initiate a forum for establishing a building
research agenda. The committee’s discussions focused on the idea of

IThe term "buildings and construction" in this context refers broadly to
the processes of building planning, design, construction, operation,
maintenance, and reconstruction, and to the products of these processes,
that serve soclety as shelter and facilities for a broad range of social
and economic activities. Building research is undertaken to gain better
understanding of the performance expected of buildings and of how science
and technology may be applied to meet these needs efficiently within the
context of complex national priorities.

Copyright © National Academy of Sciences. All rights reserved.
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developing a definite agenda for building research, an agenda that could
be used to direct agencies’ research spending. Over an eleven-month
period the committee reviewed more than 30 independently-prepared analyses
of building research needs and lists of research topics (see Appendix A),
assessed the current status of building research in the United States, and
planned the workshop to involve a greater range of researchers and
research users in the agenda-building process.

During the course of their discussions, the committee considered not
only the form and content of a building research agenda, but also the
desirable characteristics of institutional arrangements for effecting the
agenda. Existing organizations in other fields, such as the Gas Research
Institute and the Electric Power Research Institute, were considered as
models to £il1l what the committee perceived as a void in the U.S.
government-industry framework within which building research is directed
and conducted and its results used.

The committee also considered the problem of defining the scope of an
agenda responsive to the facts that B&C result in modification, repair,
and removal of existing facilities as well as production of new ones; that
the facilities comprise a broad range of infrastructure, administrative,
commercial, residential, and other systems; and that materials, equipment,
professionals and craftsmen, regulatory mechanisms, and financial
arrangements all influence how facilities perform. Building research thus
encompasses a potentially vast array of topics and applications. The
committee concluded that no single agenda document can more than
temporarily reflect the diverse interests within the communities of
building producers and users or the consensus among those interests that
is achieved in determining what specific work is to be undertaken An
effective process of agenda development is therefore the most important
element in directing research, rather than the agenda document. Thus, the
committee viewed the workshop as an opportunity for participants to
address themselves to describing a process that can direct research and
maintain the currency and relevance of research to new concerns of
building technology as they emerge.

The committee discussed several alternative themes to be adopted for
the workshop, considering how research can improve the built environment,
help to meet market-driven needs for this improvement, speed the rate of
innovation in U.S. building, enhance the role of building in the U.S.
economy as a whole, and set appropriate goals for the U.S. building
research establishment. "Better Buildings in the 21st Century" was
adopted as a forward-looking theme with appropriate appeal to both private
and public interests and to both productive use or reuse of existing
buildings and new construction.

THE WORKSHOP

The workshop was then planned to focus attention and discussion on two
aspects of this theme: first, identifying the social, economic, and
technological demands that may be placed on the buildings of the future,
and second, devising and implementing a research agenda to assure the
nation’s ability to produce buildings to meet these future demands.
Working groups of the workshop participants explored these two aspects

Copyright © National Academy of Sciences. All rights reserved.
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during several working and plenary sessions. (Key elements of the
deliberations are summarized in chapters 2 and 3.)

Three keynote speakers addressed the participants at the opening of
the two-day workshop: Mark Haynes, staff member of the U.S. Senate
Committee on Environment and Public Works, Richard Wright, Director of the
Center for Building Technology, National Bureau of Standards, and David
Dibner, vice president of Bernard Johnson, Inc., and chairman of the BRB'’s
FCC. (These keynote remarks are summarized in Appendix B)

The 51 workshop attendees together represented 35 private and 8 public
organizations (see Appendix C). Meeting in Washington on December 3 and
4, 1987 at the offices of the National Research Council, this group drew
strongly-felt conclusions, presented in Chapter 4, that a national
building research planning process is needed and would yield substantial
benefits to the nation, that there should be a clearly designated center
of responsibility for implementing and maintaining this process, and that
the workshop should be seen as an important first step toward establishing
both the process and the center of responsibility for maintenance of the
process.

Copyright © National Academy of Sciences. All rights reserved.
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2

DENTIFYTING S FOR BUILDINGS OF TH

Current trends of social, economic, and technological development in
the United States are likely to have profound impact on the nature of the
services buildings in the 21st century are called upon to provide. Public
demands for safe living and working environments, combined with our
improving ability to detect the presence of potentially damaging materials
in the built environment, may require new capabilities for the materials
and mechanical equipment in buildings. New technologies in such fields as
medical research and treatment, electronics manufacturing, and
biotechnology will demand greatly improved control of climate and
vibration within buildings and safe and efficient handling of exotic
wastes and by-products. Continuing change in communications technologies
and transition of the U.S. economy to a post-industrial age will alter the
patterns of space utilization and service access in offices and homes.

There may be a very large number of factors that will influence such
trends. The workshop participants identified the following examples as
particularly important:

Emerging artificial intelligence technology that may be applied to
building design and management

Evolving technological efficiency of building construction,
reconstruction, and retrofit activities

Continuing depreciation and upgrading of the building inventory

Commercialization of new building technology in materials, energy
supply (such as photovoltaics), and telecommunications and controls
(such as fiber optics)

Changes in needs and demands building must fulfil, based on growth and
aging of population, and shifting employment and social patterns of
living and working

Shifts in national priorities that lead to new energy, environmental,
and conservation policies that influence building design and
management

Influence of concerns regarding crime and public safety on building
design and operations

Introduction of new technologies in such areas as health care and
manufacturing that place new demands on building performance

Shortages of urban land associated with increasing land values,
development restrictions, and municipal infrastructure capacity

Copyright © National Academy of Sciences. All rights reserved.
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Workshop participants realized that we cannot know the future, and we
cannot foresee with continuity the demands that will be placed on the
buildings of the future. The working groups felt it is therefore
essential that the research steering mechanism should be sensitive to
emerging needs and technological trends. The working groups adopted the
following premise as a guide to their deliberations and recommendations:

"To identify the sociological and technological demands for
buildings in the 21st century, the involvement of as many people as
possible is needed to improve the accuracy of the identification and
to promote awareness among these people, as users of buildings, that
improved buildings are possible."

Involving a diverse group of building users, owners, and producers in the
process of forecasting future needs will also help to build a constituency
for building innovation and for support of private and public programs
aimed at encouraging innovation.

Workshop participants noted that these people involved in identifying
likely demands on future buildings are most likely to view trends in terms
of major issues that begin to define areas warranting research. Working
groups identified the following examples of such issues that are currently
important:

o Improving existing bufid 8. A large portion of the country’s
existing building stock is in need of repair, remodeling, and renovation.
A major effort is needed to make retrofit and modernization equally as
attractive as demolition and re-building.

e Environments for the aged. With an aging U.S. population, there is
a need for research into what may be the most appropriate housing and
other environments to meet the specialized needs of an older population.
This area could be expanded to cover the needs of other population groups
that have special building requirements.

o Affordable housing. Housing problems affect all population types
and income groups. There is a need to define the housing requirements of
each distinct group, including the lowest income groups, and to develop
appropriate housing forms and construction technologies to meet the
current and projected housing needs. This must be done while maintaining
the competitiveness of the U.S. housing industry.

o Rebuilding the infrastructure. The cost of rebuilding the nation’s
infrastructure with current methods and technologies 1s clearly
prohibitive, and innovative approaches will be needed to satisfy the
current and projected needs. This topic also is essential for maintaining
U.S. competitiveness in global markets.

e Productivity and the work environment. There is strong evidence
that improvements in the work environment, particularly in offices, can
lead to significant increases in productivity. This will reduce costs and
enhance the competitive position of U.S. products and services relative to
foreign suppliers. Research is needed to determine the most appropriate
forms for such environments and the most economical means of producing the
components that are needed.

e Human health and the built environment. Evidence demonstrates that
various elements in the built environment can have significant impacts on
human health. At a time when much of the focus of medical activity has

8
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shifted to prevention of health problems, it 1is important to insure that
our environments are as safe and as health-promoting as possible.
Additional research is needed to establish the extent of the relationships
between human health and building components and to_determine how to
design and produce environments that are as healthy™ as possible.

e Construction technology, products, and materlals. While specific
technologies, products, and materials will be needed to address the key
areas of concern mentioned above, other more general research is needed to
cover the broad spectrum of building concerns. Although cost reduction is

always a major concern, improvements in performance and quality control
are also important.

The workshop participants concluded that the process for developing
and implementing a building research agenda should incorporate mechanisms
for explicitly identifying such issues. These mechanisms are likely to
depend on active participation of representative users and producers of
building. Participants noted that building users are often poorly
represented in current building research programs, and should be brought
into the new agenda-building process. Workshop participants noted that
the direct participation of the building research community will also be
important to assure that research undertaken 1s directed toward issues of

users’ needs and national priorities, and that research results are put
into practice.

lBuilding professionals have adopted the term "sick buildings" to refer

to the problems associated with poor indoor air quality and similar health
hazards.
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D NG D G N ONAL
BUILDING RESEARCH AGENDA

The purpose of a national building research agenda should be twofold:
First, the agenda should aid the community of researchers and users of
research results to build mutual understanding of their potential
contribution to improving the quality, efficiency, and value of the
nation’s buildings to our productivity and well being Second, it should
serve to attract and direct resources to research in areas that have
greater potential for making positive contributions to the quality of
buildings in the 21st century.

The BRB committee’s review of previous research agendas revealed a
general tendency to focus on particular segments of the building industry,
and on specific topics of building process and technology rather than on
improvements in the abilities of buildings to meet society’s demands. The
committee viewed this tendency as an understandable consequence of the
research establishment’s dependence on support that is limited and drawn
primarily from strongly mission-oriented private and public
organizations. The great fragmentation and diversity that characterize
the U.S. building sector make it difficult for any existing single
organization to allocate resources sufficient to undertake broad programs
of research, or to gain substantial benefits from pooling resources with
other organizations. This situation also slows the adoption of innovation
that may occur when research yields useful results.

The starting point for developing a national building research agenda
must then be assembly of the relevant interests within an institutional
framework capable of mobilizing resources and focusing those resources on
high priority issues. The workshop participants were unanimous in their
recommendation that a permanent organizational body -- a secretariat --
should be established. This organizational body might include the
following functional components:

Constituents Representation would include both users and producers
of buildings. Users have a myriad of special interests and needs, many
represented by the 100 or more national organizations that take an active
role in discussing building, such as the Urban League, the American
Association of Retired Persons, and the National Organization of Women.
Such organizations should be asked to formulate statements for needs they
foresee for their constituencies in the 21st century.

Producers include labor, trade and professional organizations of those
wvho plan, design, manufacture, build, and assemble buildings and
components and systems for buildings. These groups also should be asked

11
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to formulate statements of future needs and of technologies which they
foresee may become standards in the 21st century.

In addition to their special interests, these two groups of
organizations collectively represent the majority of the public, all of
whom use buildings.

A Building Industry Panel within the secretariat would include
members of those associations, societies, institutes, trade groups, etc.,
who represent the building industry (i.e., producers). It would be their
responsibility to re-state the "needs," voiced by the constituents’ group,
in terms of possible technical solutions, that is to translate building
needs to research projects.

Sponsors are those who control the sources of funds needed to make
the program function. The secretariat should be established with ability
to draw on private and public sponsorship, but to allocate funds without
requiring direct links between sources and uses of funds.

A Research Steering Committee would include only a small group of
experienced building research professionals whose task is to prioritize
the projects generated by the Building Industry Panel, to seek funding
approval from the sponsors and to let and monitor research contracts.

Researchers include colleges, universities, research firms, and
private and government laboratories. Through competitive proposal
preparation and bidding, researchers would be awarded research contracts,
conduct the work, and report the results.

Existing Funded Research Organizations include these associated
with manufacturing companies or with groups such as the National
Association of Home Builders, who have their own research agendas that
might contain projects which would satisfy project needs identified by the
Building Industry Panel. Close involvement of these organizations in the
national program is needed to avoid duplication of work and to encourage
that the results of their internally-funded work is reported in a manner
so as to benefit the public. Other organizations which fall within this
group are the Gas Research Institute, Electric Power Research Institute,
and the American Society of Heating, Refrigerating and Air-Conditioning
Engineers.

The secretariat might have a small full-time paid staff to maintain
communications and support the work of the building industry panel and
research steering committee. One of the staff’s functions would be the
publication of a newsletter or other suitable periodical to keep the
constituents abreast of progress being made.

Recognizing the challenges that might be faced in establishing such a
new organization, workshop participants discussed the steps required and
developed the recommendations presented in Chapter 4. Some workshop
participants suggested that their agencies might be willing to support
this new organization. Moreover, the workshop participants noted that the
process for preparing a national building research agenda, regardless of
the organizations that might be involved in the task, should include the
following elements:

Review of background data on building-related research in the United
States. This review would include information on which individuals and
organizations participate in research, the types of projects they do, how
well they are funded, how the research effort is organized, impact of
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research on practice, etc. An examination should be conducted on
organizations’ previous efforts to develop research agendas for specific
areas or sectors of the construction industry. Leaders of industry,
professional organizations, and the public should be surveyed to identify
societal and technological problems, solutions, and benefits. Some
attempt should also be made to collect intelligence on likely
technological changes that will affect the design and production of the
built environment, and on the impact that demographic, social, and
political changes are likely to have on the activities and performance
requirements for buildings.

Symposium. A planning committee should be established to work
toward a national symposium, with representatives of the building
industry, users, and clients, including representatives from organizations
sponsoring the planning committee’s effort. The committee should address
the commissioning of papers which identify national objectives and visions
to serve as focal points for the national symposium; provide coordination
of the broad input previously submitted so it can be translated into
technical research issues; identify key national figures to participate in
the symposium program; develop a list of industry, government, and
academic person invitees; develop a method of inviting the public at large
to participate; and make logistic arrangements for the symposium.

These efforts should yield several results:

® A highly visible event that gains the support of the public at
large, and, through that, the attention of the Congress and the President.

® An indication of benefits to the nation resulting from public and
private support for research on the built environment, including the
international competitive advantage to the building industry itself.

® An ongoing cooperative process for maintaining national interest in
the development of a building research agenda, and the establishment of a
permanent secretariat.

® Guidance to research directors for programs and projects that would
serve the needs of their organization. All material from the symposium
should be assembled in a publication and widely disseminated.

The symposium should be a regular event, coordinated by the
secretariat. The process overall would be a catalyst for change in the
research culture of the building industry, to bring about improvements in
the quality and performance of the nation’s buildings and support the
rebuilding of the nation’s infrastructure.
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TAK TEPS

There was strong common understanding among workshop participants of
the process they described and the organizational framework proposed for
effecting the process and producing a research agenda. However, the
participants agreed that questions remain to be answered:

Definition of "Building Research". It is important at an early
stage in the process to define precisely "building research." Does it
include only buildings, or does it include all construction, structures,
infrastructure, etc.?

Source of funding. Since the sources of research funds inevitably
will have a strong influence on how the money will be spent, it is
critical to identify the sources early in order to evaluate how that
influence might be felt.

Utilization of past studies. The building research programs of
the past should be studied and evaluated, particularly those developed by
the federal government; i.e., Operation Breakthrough, Douglas Commission
Report, PBS Systems Buildings Program.

Additional academic research. Should more building research be
conducted within colleges and universities, to enhance the educational
experience of young engineers, scientists, and teachers by demonstrating
the practical value of good research?

Using other countries’ research results. Much important research
in areas similar to U.S. areas of interest has been and is being
conducted. A means to easily access the results needs to be developed.

Technological advances. Research, without implementation of the
results, is a sunk cost earning no return on the funds invested. A study
is needed to determine how best to enhance the incentives and reduce the
barriers to early implementation of research results.

These questions should be answered as the next steps are taken to
implement the process proposed by workshop participants for establishing a
national building research agenda. The participants proposed that these
next steps should include establishing the institutional focus -- the
secretariat -- for creating and maintaining the agenda, and convening a
national symposium to formally initiate the process.

There was consensus that this new organizational focal point would be
best placed within an existing organization, taking advantage of ongoing
support activities and established professional networks. The BRB was
felt by many participants to be a logical host for this new activity,
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although there now exists Eo government agency or program to stimulate
initiation of the process. It was recognized that such an activity
might better match the institutional objectives of one of the several
professional organizations that have interest in buildings and the
building industry. Participants requested BRB to continue its efforts
that led to the workshop and help to resolve the issue of location of the
secretariat.

Preparation for a national symposium would include making inquiries of
a broad range of public and private organizations to identify the content
of their current building research programs and the methods they use to
prioritize and select their research activities. The resulting
comprehensive review of the building research establishment’s research
planning activities would be discussed at an early stage of the symposium.

The primary purpose of the symposium would be to develop and promote
the goals and objectives of a national building research program, and in
so doing enlist the support of industry, government, and labor, trade, and
professional groups. While workshop participants expressed the hope that
major funding for a national program would be forthcoming, they concluded
that starting the process of agenda development will, in any case, build
better communication and unity of purpose within the building community,
and that this in turn will enhance our nation’s ability to achieve better
buildings for the 21st century.

“BRB is a unit of the National Research Council, which serves as an
independent advisor to government on scientific and technical questions of
national importance.
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APPENDIX A: RESEARCH AGENDAS REVIEWED
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The following doments were reviewad by the study camittee to
detarmine what elemernts past research agendas cantained. These summaries
are generally grogpead by themes: anstruction research, architactural amd
anviramertal , energy related, ard cthers, e.g., aging, HUD, and

By Revay and Assocmbes Lmited
Matreal -Ottawa-Tararto-Calgary, 1983

Canada's cnstruction program is over $55 billion accountirng for 16%
of its gross national products. Construction R&D amounts to 0.1% to 0.2%
of the value of armual anstruction program. Construction R&D is
urnordinated; there are delays and shortcomimgs in the transfer of
existing technology to practiticners erngaged in the design, building ard
cperation of anstrnuction facilities.

Qaartractors lack the rescurces to execute research work and genarally
"build to specification". Architects and Enginears are not affarded
sufficient time or budgets to engage in research activities. The balance
of R&D carried cut in the private sector has been mainly canixted by
marufacturers.

The lack of "market pull" is cited for the relatively low level of
participation in R&D by the amnstruction sector and why half or more of
the total Construction R&D in {ndustrialized countries is parfarmed by
goverrmsrts.

The report noted that the charging nature of the imustry has not been
accamocdated in areas as education and trainimg, codes and stardards and
technology transfer. More emhasis is neadad on building systeams rather
than on individual prahxcts, with a view to achieving an improved overall
building parfarmancs.

The Federal goverrmmrrt's program of research amtracts and grants to
universities, to research councils ard to the private sector could be used
as an effective medium for exruraging ircreased attention to building
issues. Runding camitments for such activities and for special cartars
at universities devotad to anstrnuction studies should be sufficiently
lag-tarm to encoarage the assembly of persamel and the development of
worth-vwhile results. Additional support for the cperation of canstruction
stardrds and codes camittees and establisimemnt of a national systam for
the evaluation of new matarials would be desirable with a view to
overamirg the delays now encoattared in the acceptance of new technology.

DBaardad anstruction technology transfer programs are needed by means
of seminars, workshops, demmnstrations, mamials and other publications,
a\nio/vmlsardtaletaxt The Canadian Minister of Finance said "we
mst pramote more actively the dissemination and application of
technological advances in all sectors of the aconamy." New reseaarch
canters, in Canada would influence "market pull".
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The repart, camissionad by the Qarwtruction Sciences Research
Foundation (CSRF), was anmmived to help optimize effarts in settirg the
futire directions of CGSRF's famdimg arganization, the CGarstruction
Specifications Instituts. However, it was apparent the study was not
identifying unique or clear-art issuas which could be dealt with by a
single arganization or in isoclation as separate problems. An entire
spctrup of intarrelated issues emerged which, when taksn as a grouwp,
sarved as an action agenda by defining the dialogue within the fragmertad
astruction imstry ovar the next decade.

A review of cnamerns confirms the nsed for a joint effort by the
astruction imustry:

Inequitable risk allocation
Irdustry fragmerreation

e Ircreasing regulatory amtrols
e Poor managamartt and supervision
e Rising costs

e Daclining natural rescuass

[ Low productivity

°

[

By Richard L. Tuckar
The University of Teas at Austin
The Businass Roarxdtable, Fehbruary 1982

uapanofmmmmmlcgysnﬂyhmotth.acz
project, a survey dstarmirsxd areas of technological nsed and advarcmmnt
ptartial. 'nufktt;tuumaq\mtiminmd.igrﬁto
detarmire areas of potamtial imrovemEr within projects.
Quastigmaire mailed to selectad cwnars, mma—m
provided data on project size and charactaristics, ard information about
craft mke=up of the work farvs and distribution of costs amng 17
asawxetion areas. The second phase involved job-site intarviews to
identify specific activities for priority within the more pramising
areas. Fifty-one craft eperirtamerts and field enginears at fourtaan
job sites provided quantifiable, although subjective, data about -
inefficiamr cnstnxeion activities and oppartamities for improvemsnt.

The survey results sixggest that potamntial savings of more than $2
billion are possible thraxh tachnological improvemsres of thres
ansnxction areas; piping, machanical equipmart, and electrical, and
improvimg them anly to the same level of efficiency or difficulty as the
remairrdar of the projects.
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Report of the Gaxwtruction Inmdustry
Cost Effectivensas Project
By Roger Blough
The Businass Roundtable, Jamary, 1983

This repart summarizes progress of the Qmstruction Imustry Cost
Effectivensas Project. The project's aim was to advance the market
philasophy of prodiction and distribution; to improve work msthods to the
end of creating more for more pecple.

The raticnale for this effort is:

1. Ganstruction is imortart to the ecaonamy as a whole and therefore
to evarybaly. It affects costs, prices, and cur imtermatiocnal
canpetitivensas both in cur own and foreign markets.

2. Qnstnxtion dollars ars not being used effectively.

3. Daclining cost effectivenass is not the fault of any ane group.
Ovnars, managers, caitractars, unions, warkers, suppliers, and

all share the resgpnsibility.

4. Cost-effectivensas in anstruction can be improved to the
advarntage of all without inequity to any group, if we recxnize
it as a national problem and seek oxopmrative instaad of
adversary solutions.

The report addremsad its fimdirgs as two themes: What's Wraxg and
what Neads to be Done. For the farmer five subjects focused on the theme;
The Myriad Cuse of Daclining Effectivensas, A Bizane lack of Accurate
Information, Shartamirgs of Management, Problems Involving Organized
Labar, mmmufyirwgaoleotco\mxt. For the latter six
subjects foausad on the thems; Sharpeniryy Managemertt's Tools and
Techniquas, Pluggirg the Gaps in Trainirmgy and Education, Harnessing
Rasaarch and Techrology, Maximizing Warker Praductivity, Lifting the
Clumsy Hard of Goverrmertt, and Highlights of an Action Plan.

By Mary E. DDldan, and Rbertam Ward, Jr.
Massachusetes Institits of Twlumology, 1985

The proesssdings is a two day warkahop on "The Impact of the Work
Envirgmet on Pradxtivity.” The wvarkshop was arganized by the
Architacturral Research Qanters Qonaartium, Inc. (ARCC), represamntirg 30
university-based architactirral research camtars, in collaboration with an
irmerd{sciplinary graup of research ard practice enviramental
professionals actively caxrmrrsed with {mgrovesms of the work
envirorment. PRerfarmance and prodictivity in the charging workplace were
identified as ksy issues for envirammral research in a wide-rarge agenda
for building research recently campiled by a sympasium of remearchers
broxht together by ARCC, undaer a grant fram the National Science
Fourdation.
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Bymvida. Alhlcyarﬂmm:dl. 'mc.knr
The University of Twas at Austin, Octobar, 1984

This repart smmrizes the pramxiimgs of a worishop held in Austin,
Toas an February 20-21, 1984. The wariahop was fundad by the Natianal
Science Fourdation.

The warkshop was designed to provide insight into the state-of-the-art
of amstruction research ard to identify topics of neaded additianal
research, It also was intendad to explore research msthadologies and

approaches and thair particular applications to aconstruction.
The workshop featured five topic arwas.

Imhistry wide research naads

Design and promuremsrt research neads
Project managemart research naads
Site activities research neads
anstruction tachnology research naads

By I,. Carr and William F. mm
The University of Michiqan, September, 1982

This workshop was sgxxmared by the American Society of Civil
Enginears, Naticnal Science Foundation, and the Gonstruction Research
Council. Its five sessions addremseri:

1. Definition of Basic Research in Qmnstruction Enginemrirng and

ManagemeTnt
2. Basic Ressarch in Qrwtruction Enginsering Managemernt
3. Basic Reseaarch in Gawtruction Enginsering Analysis and Design
4. Basic Ressarch in Cowtnxtion Enginsering
5. Basic Research in Gxwtruction Enginsering Himan Rescurce

198] CONTERENCE
By Naticnal Bureau of Stardards, August, 1981

The conference identified major research neads to improve commercial
anstraection prafctivity. Twenty-six participants, from all sectors of
the camtruction industry, met as a rargdtable group. Five prepared
papers stimilated wvide-rarging discussion.

iwmcuofﬂn&yamsmgduumdsixprmxym
topics:

1. Develop a "family" of micro mmasures of anstruction productivity
to assist individual firms in decisiarmakirg.

2. Improve macro mmasures of productivity to assist in wderstamiing
regicnal and aggreate imdustry trends.
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3. Dsvalop the mwthais neadad to extend camprtar applications to all
phases of anstrwxtion decisiormking.

4. wwdcvd@mmoqﬁiuﬂuug\nawrym

5. Msasure the relstiomhips betvesn ammpamnt-user productivity and
building design.

6. Produce the knowledge of physical proparties of buildings needed
to reduce risks of building failures and lower costs of designing
for building safety.

Confareas furthar agresd that the private sactar, not goverment, must
nhﬂainitiativetofomlatnardmm However,

By C. William Ihbs, Jr.
The University of Illinois at Urhana<Champaign, July, 1985

A U.S. Natianal Science Foundation Research Wariahop was held in
Urbana, Illinois on May 19-21, 1985 to provide a forum for information
acharge and a review of research rogreams and neads. This wariahop
suggested how this cammmity should caxhxct its research, with attantion
dsvotad to mchanisme of ircreassrdd axrdination bewtvesn research units.

Panal discussions addremse:

Definition of Kowledge-Based Systams
Application Areas for KBS

Tools for Building KBS Applications

The Art of Building KBS (Knowledge Acquisition)
Stardards for Testirg and Validatian of KBS
Philascphlyy for Guiding Research on KBS

Iarge grop premsfeation and axdience respome adiremasd:
Creatirg and Enharcirg Data Collectian Tools and Analysis Technologies

Rman and Organizsticnal Aspects of Modaling and Similation
Intarface Amaxyy Tools end Applications

ASSEMELY
By Jamn M. Evans
Trarsitions Research Qarparation, February, 1985

Fifty tachnical experts from business, irmustry, universities and
govarrmmt met in Washirgtan, DC on Fehruary 5 and 6, 1985, to cansider
the issues of applying autamation to cawtruction and large scale
assembly. This warkshop, which was spomarwd by the Naticnal Burwau of
Stamiards and Transitions Remearch Qurparation, ancludad that:

23

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19134

A National Building Research Agenda: Starting the Process: Report of a Workshop
http://lwww.nap.edu/catalog.php?record_id=19134

™ New tactuovlogy achievable in the near term would have a major
banafit in the aonstruction and large scale assembly imdustries.

° The key to this benafit is the application of camartars to data
mnagemErt and prooess amtrol both off-site for design and
plaming and an-site for inventary managemarnt, production cantrol
ard creation of an as-built data base.

[ The achieveramnt of this new tachnology requires research carried
aut on the intagration of systems for measuremartt and autamated
axtrol of an-site cnsthuxction ard assembly tasks.

Representatives of aastruction firms, haavy equipment mamifacturers,
shipbuilders, and related industries identified key tachnical barriers to
the intraduction of autamated mamufacturing tachnology to the building and
assambly sites.

Spacific recamendations for action included:

) Information transfer: a source of information on mmasmrems t
tachmology that could be applied in anstruction and a major
confarexs on this topic next year.

° A danymtration project to devalop ard demxmstrate an as-built
data base on a real anmstruction project.

The abjective of the project was to doommmtt, based on a ane—ywar
study of new facility castruction in 15 states, attampts to plan, design
and anstrct arrecticnal institutions in enviramarts that emphasize
different dbjectives at different times. The report focused an an
audience of cxrrecticnal administrators and managers respansible for
buildirg new facilities, and architacts, builders and othars who create
arreticnal institutions. Recommendations are:

1. The diffusion of autharity and responsibility among goverrment
agarcies, including camplex prroval prammaes, Grvovers in
agancy pareauml and failure to establish and maintain effective
ammmnication betvesn decisiarmakixy authorities was identified
as a primary factar in project delays and difficulties.

2. The lack of cartimiity in project plaming and decisianr-makirg
stands cut as ans of the most critical problems in correctianal
facility anstruaction.

3. A critial issus Aring project plaming and program development
is the need for involvement of facility staff membmrs and
practitionars to identify critical ocperaticnal and practical
neads of the institution.

4. Many of the problems in facility operation can be traced to
institutional use and cperatian different frum the purpase for
which it was ariginally designed.

5. There is a nsad to evaluate what has been done in an attempt to
build an past e@gpearience rather than axtimie to repsat past
errurs.
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University of Califarnia, Fehruary, 1977

Barnder presented ideas on architectiral and envirgmental research.
He said the purpose of research is to systemstize the knowledge of a field
the discovery of order in seemingly randam information. For an
architect, it is eamsertial that work develops fram knowledge rather than
tion. The activity of reseaarch farmalizes this record and rerders
explicit those areas where same degres of cartainty may be achieved.
Rasaarch, in its exploratory function, extards present knowledge into new
areas. The field of research is the source of the professicnal's most
reliable information, and provides a forum for the most advancad thinking.
It is difficult to draw well daxamerted canclusions. Several
canclusions can be drawn:

1. Most problams in enviramental design require an
intardisciplinary appraach to be fruitful. Multidisciplinary
research provides same insights, but imterdisciplinary research
approaches the field with the breadth it calls for.

2. lagthy projects in enviramertal design, based on specific
hypotheses, have not yielded satisfactory results. A search for -
balances rather than Arres may be more fruitful. The
ralatianship betvesn caxerms of the designer and the criteria of
the evaluator has to be clear.

3. A seaarch for an absolute "neads" basis for envirammental design
has been largely unfruitful. The dynamic relatianship betwveen an
irdividual's parosption of the envirammemnt, the repertoire of his
anviramamral egeariences, and chamyes in his expectations for
the envirament has been recognized. Increasingly, the
envirament will be called an to shape the {mdividual's
prroaptions ard to be responsive to the individual in

precipitating growth and change.

Future plamming can benafit from this experience. The professions and
naticnal neads will be sarved by a program which is focused on
this field and which reccgnizes the potamtial value of systematic
enviramsrmal research.

ARCHITECTURAL RE p
By the Ammrican Imtimu of Atd'xitacu Foundation, 1984

The Architsctural Research Council of the Amarican Institute of
Architacts dsveloped pricrity research neaads as quidance to those
responsible for plamning and supparting architactural research. Each
camittee on the council prepared a list of the most important research
neads in its domain. Rasearch priorities includes:
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Caprtare

Validity of Codes

Wet Smoke

Fire safety Evaluation Systams

Fire Effects of Intarior Finishes and Furnishirgs
Earthquakes and Nanstnctural Buildirg Components
Indoor Air Quality

Effects of Design an Oparating Coets

Cost Models for Programiryy and Preliminary Design
Buildirg Diagrostics

Imtagrated Buildiryg Systems

Emerging Trends in Technology and Pubic Policy
Building Gbsolescence and Resuse

Mairtanarce and Replacement of Detariorating Building Materials
Whole-Building Energy Perfarmance

Demand-Basad Buildiryg Technologies

Energy Crisis Managemsrt

Watar Crmarvation

Quantifying Good Camamity and Building Design and Their Benefits
Design for Special Users

Infill Housing

Project Delivery Processes

Buildirmg Product and Materials Perfarmance

Machanisms must be established by which architacts and researchars can
collaborate in the transfer pracess. Recant develcpments in
cammunications tachnology offer the possibility of greatly improving the
way new information is disseminated to architacts. Intaractive video
discs, telecnferencing, comartar conferencing, kesy-ward, in-cotext
retming, ard remcts database irntaraction may allow architacts to
©oq@and tremendously their access to information of all kinds. The use of
thase tachnologies in disseminating new information varramts active
investigation.

By Miducl L. Jcm:f, unndnmm Mm of Technology
and John Templer, Gergia Institute of Technology, 1982

A project of:

The Architectural Research Qartars Consortium, Inc

This report identifies an agenda for f\rdamsntal research issues and
research topics in architacture. It is an earlier version to the agenda
above. It akiressedd five themes: the procass of design and cnstruction;
building habitability; mman security and safety; conservation of
resarces; gtructires, materials, and equipment systems.
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By Jamas C. Snydar
The University of Michigan

This report is divided into two parts and 18 chaptars. Part 1 is the
axtext of architactural research, six chaptars support this part; they
are:

A Proposed Framswork for the Emerging Field of Architactural Resaarch
Resaarch in Practice: Genaration, Use, and Comamication

An Overview of Sponsored Research in Schools of Architacture

The Quastion of Style in Rasearch

Cruativity in the Architactural Rasearch Procass

Histary of Technology

Part 2 is the sulstarrs of architactural research and 12 chaptars support
its heaadirg; they are:

New Directions for Enviramsnt-Behavior Rasearch in Architacture
Evaluation Research in Architacture

Research for Urban Design

Urban Plamnirg within Architactural Design Research

Indoor Pollution: Lighting, Energy, and Haalth

The Architacture of Narmalization: An Archasnlagical Discovery
Architactural Research ard Life-Span Charges

Quads and Quality: Architactiral Imguiry about Energy

The Narrow Shalf: Architactural Rasearch on Seismic Hazards
Urdargrord Architecture

Research in Architactural Conmmication

Building Econamics: A Review of Value Eginsaring Research

RESEARCH AND DESIGN — SYMPOSTUM
American Institute of Architacts Foundation, 1985

The American Institute of Architacts presented a five day sympasium on
resaarch and design to focus an tachnology for the practicing architect.
Over 130 spmakmre in 29 sessions addressed current and potamntial uses of
new research fimlinge in ensrgy, life safety, cxias, redesign, design and
facility types.

A study vas andixtal to clarify the imtarrelated roles of resaarch
ard the practice of Architactwre. It attampts to explore the nature of
research in Architecture, to examine abjectives, methods and tools, and to
make specific recammendations for the development of a research direction
in the practice of an architactural firm, McCue Boane Tamsick, Architects.
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L BNV LIS ALV L

EVALIATIO AL D
By Richard Bendar, March 1979

This mmxrarmim by Bendar discusses issues to cansidar vhen developing
a research agenda. The case stidy in point is the Centar for Building
Technology (CBT) of the Naticnal Ruresu of Stamiards. An issue surfaced
as a result of creating a new division in CBT is related to a five ywar
policy stateammnt, ons millian dollars a year would be mads available to
NBS division build up a "scientific capability for lag-tarm research
efforts.” What was at issue was how research was bairgy defined by the
laadarwhip of NBS, a definition that had clear implications—most of them
neqative—for these Wwho ware enginsears, bshavioral scientists, i.e.,
psychologists, architacts, plarmars, ecxxmists, and still othars. Wuhile
not eo@plicitly statad, it was evident that "sciemtific competen=" or
"capability" was to be masured in tarms of classical research in
physics—asomtimss called basic research—in which well articulated and
dsvealopad thecry quides a lag-tarm syStemstic research program. At most,
erginears and othars—unless they could conform to this mdal—would be
concerned with applied research an highly specific issues that would be
repjired ance frdamemtal quastions wvere arswerwd and thare was a naad for

and tachnical implementation in the "real world."

If this policy for plamning how to build scientific cagmtance for the
future prevalls, then a gocdly part of the effort of CBT ard cothar
divisions will be rwdared sacxd-rate and awdliary in nature. It is
imparative that NBS be aware of the fact that what is beimy
proposed—implicitly or eplicitly—is usariable if ons indeed still
seaks to use enginears, exmrimErmal psychologists, exxxmists, plammers,
social psychologists, and othars to solve a variety of problams in
building safety, building econamics, enargy axmervation and so on.

cass-stixldy. The College has a hroad range of professianal and research

the fiald of ewiramerntal design including envirammntal
plamnming,.- lamdscaps desaign, urban design, land-use plamning, architactural
design, huilding scisxts, eargy analysis, camprar-aided design, and
visual comamicae{an

ontdinmic;nwithfaantymu:km,ausungotmmh

topics emarged:
A. Case-Analysis Appruach to the Study of Foroms Shaping the
Physical Envirarenmmt
B. Int:;‘ntim of Haalth and Safety Critaria into Enwiramantal
Des

C. The Gowth ard Declins of Armas of Human Settlemmnt
D. Twanamy of Settirmgs
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E. Technology Transfer

F. Building Perfarmance Evaluation

G. Fuares ing

H. Dasign of Rejulatory Systams for Design

I. Professianal Madia - Definition of Research Area
J. Research for Design Participation

ANNUAL REFORT, Fiscal Year 1985-86
By University of Califarnia, 1986

Braader faculty involvement in CEIR research activity has resulted in
a substantial increass in extrammral Amnding and support of graduate
stdants in the College of Enviramental Design's professianal and
dxtaral programs Arring the 1985-86 academic year. The Cartar's research
program caxrtimes to focus on design and plaming of the built
envirament. Research over the naxt few years will build upan past
research areas vhere CEIR established a position of natianal leadership,
ard emerging areas in design research. The four major research areas
identified in the 1985-86 plan for CEIR research include:

Information Tectmology in the Enviramemntal Design Process
Building and Site Diagrostics

Enviramarrtal Hazards—Building and City Design

Design of Heaalth Facilities and Envirorments for the Elderly

TWO new research seminars were initiated, greater faculty
participation in seminars on Plamnirg and Building for Seismic Hazards and
on the role of Information Technology in the Enviramerttal Design Process.

DIMENSIONS OF USER EENEFIT
An Overview of User“Orismtald Ewviramar®al Design Criteria
By D. Michael Mirtha, August, 1976

The author reviews the litarature to develcp sixty-eight user benefits
applicable to enviramarrtal design. These benafits include: ' functianal,
physiological, psychological, and social aspects, in areas related to the
efficiency and effectivensss of user perfarmance, and user well-being,
canfort, and safety. Individual benafits are operaticnally definad to
represent cIinums on wvhich greater or lesser degrees of benefit can be
detarmirexi. The banafits are arganized to reflect logical systems of
relatiomhip and application. Supplemsntary material covers aspects
related to banefit dstarminatian and application in raticnal design
prammses, includirg: the definition of user requiremsmts, the
formulation of design solutions, the camparative evaluation of design
solutions, and the detarmination of levels of benefit in post-construction
evaluations. Implications are presented for further resaarch and
development in the fields of enviramerreal design and man-envirorment
relations.
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By D. Michael Mixtha, Junes, 1978

The report presents listing of information, definitions of major
subject cataguries and subcatagories, and specific items associated with
each research disciplins catagory for hmman behavicral areas and built
ewirament. The listings helped defins the scope of information acress
problem by identifying the types of information which are relevant to
human haalth and wall-beiryy in the huilt envirament and describe the
various uses and users of this information in developing supportive
physical envircrments.

° study indoor air quality; ventilation requiremmsrrs and filtration

° anergy ansarvation; simplified methcds to estimate energy use,
tharmal storage systems, evaluating and detarmining cost
effectivensss of enargy aaxmarvation praducts and concepts

[ chloroflusrxartxams; altarnatives to CFC's and reclamation
methods

[ m:i“ fire cantrol; design critaria for using HVAC as part of
solution

[ legiamaires disaase; cperation mndes of HVAC equipment

° camurtar applications for HVAC & R

[ refrigeration systams ,

[ thermal and moisture propmrties of building matarials

° variable-air<+clums systams

) dsvelopment of design data and design msthods

) research to supprt stamiards devel opment

Buildirg Thermal Envelope QGxardinating Council, May 1984

The Building Tharmal Envelope Qxaxrdinating Council (BTECT) conducted a
survey of RiD work, past, present, and futire. Approximately 525
Questiamaires were sent to selectad individuals from a mmber of mailing
lists of parsons closely related to the buildirg imdustry. The use of a
survey to identify research ahowed that the irstructions were i{raerpretad
differently by sane respaments resulting in non-uniform answers. The
survey tachnique provides an indication of the technical tasks that are
being applied, indicates relative levels of effort and resourwes, could
help detarmine what othar research camittaes should be established.

30

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19134

A National Building Research Agenda: Starting the Process: Report of a Workshop
http://www.nap.edu/catalog.php?record_id=19134

THE U.S. DEPARIMENT OF ENERGY

By the Adviscry Board on the Built Envirarment
Natianal Research Council

Washirgytan, DC, 1982

This repart presents an agenda on research naads in the field of
enurgy arservation in buildirgs and commmnities to be supported by the
fdaral goverrmert. The agenda is developed in a futures perspective,
preaatirg matarial relevant for research and developmernt five or more
yuars fram the present. A set of bamdary caditions was created to help
dstarmires subject areas that ehould be a part of this agerda. Twernty-
seven subjects are daacribed as appropriats for areas of research. They
are arganized into six catagyaries: Oomupant and User Inmtaractions in the
Buildings and Caoommnity; Intaraction Betvesn the Built and Natural

Research Infcnnticn Dissemination and Technology Transfer. A description

of each catagory and area is providad, with suggestad topics of specific
research projects.

APPLIED SCIENCE DIVISION

£
ENERGY EFFICTENT BUITIDINGS PROGRAM FY 1983
By Elton J. Cairns and Arthur H. Rosenfeld
Lavrenca Barkaley labaratory, 1983

This donment presents six reparts and a publications list. The
reports are:
Energy Performance of Buildings
Building Ventilation and Indoor Air Quality

i
|

New Jarsey Instituts of Technology
June, 1986

The repart presents canclusions of a Warkshop spraxmored by the
Natianal Science Fouatian to clarify Building Econamics and stimulate
baneficial and exciting research in the area. The thres traditicnal
research concerns of what, Who and How provided an arganizing structure
for the Warimhocp and exxcarraged helpful respagmes to: 1) What are the
legitimats concerms of Building Econamics? 2) Who is/should be cancmrned
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with Building Economice? 3) How are Building Econamics and related
oconoarns ackiressed? These questions provided a forum for ssamination of
what ilding economists were doing amd could/should do.

This report presents the findings and recommendations of the National
Raseaxch on Aging Plaming Panel. The report comprises three sections:
an introduction of the need for and significance of research on aging and
highlights the panel's findings arx recomendations; reports of the four
subpanels; and apperdices containing supplemantary informatien, The panel

although significant research accamplishments have been made
the past five years, thare remain many unanswered questions which may
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A, FY 1956 - FY 1972

SIUDIES PROGRAM
By Jamas R. Simpscon and Mary S. Simpsan
Sirpeson Aascxciates, November 1975

The repart comrissioned by the U.S. DEpartment of Housing and Urban
Developmmnt is based an residual files of HUD's Technical Studies
Program. A brief histary of the program is given, including asveral
administrative problems which persistad. A list of 228 significant
research reparts prodxed by the frogram is included. Other lists include
reparts recamanded for deposit at NTIS, and for publicatian. A
discussion of areas reconmerxiad for further research is provided with a

listing of evaluation and inspaction aids developed by the Program.

Repart
National Institute of Building Sciences, May 31, 1985

The National Institute of Building Sciences (NIBS) developed
recammendations for near tarm research basad an campilatian of building
cammity research recomerdations. The 16 reccrmendations ware developed
for the National Bureau of Stamdards Qentar for Building Technology and
for Fire Research. NIBS exgestad that emphasis be placad at CBT an
research relating to huilding envelope systams with special attantion to
roofing parfarmarre and fastaning devices. For CFR, armphasis is neaded on
research relating to residertial sprinklers and other fire mprression
systams, and to combustion taxicity of building matarials and furnishirgs.
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APPENDIX B: KEYNOTE PRESENTATIONS
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PERFORMANCE REQUIREMENTS FOR BETTER BUILDINGS IN THE 21ST CENTURY

Remarks by
David Dibner
Senior Vice President
Bernard Johnson Architect/Engineers

Much of what I have to say today I was able to glean from the library
of the World Future Society in Bethesda, Maryland. It is interesting to
note that another person who was using their library at the same time, and
whose subject was future occupations, was able to get five times as much
material as I was able to get on future buildings. It was also
interesting to note that their office building and office spaces were far
from any architectural image I might have had of an appropriate setting
for a World Future Society.

My assignment for this meeting was to speculate on what the future of
buildings will be in the 21st century, and what will be the requirements
of those who use buildings at that time.

People in the 21st century are most likely on the average to be older
and healthier. There will be 35 million people over 65 with 5 million of
them being over 85. This implies a concern for living spaces that serve
the needs of this large sector of the population, such a congregate
living, automated monitoring of life signs of the occupants, and
communications links with health care centers.

Hospitals will change with changes in medicine and medical practice.
For example, there will no longer be by-pass surgery needed, but more
transplanting of human and animal organs.

The majority of people will be computer-literate and will have access
to computers in their homes. Most peoples’ work life will also be
organized around computers. Computer-based communications systems will
reduce the need for mobility....e.g., it is estimated that one out of
every four trips currently made will be replaced by computer systems.

The movement towards the Sun-Belt will continue, as will the number of
single parents. These new life styles will affect our design of houses.

Some of the major trends that will affect the built environment are:

New materials resulting from changes in scientific knowledge such as
bio-engineering, physics, superconductivity, photovoltaics, etc. I
recently heard about a new polymer glass that changes color as you change
the electrical charge to the polymer, enabling light transmission to be
changed or color of room to be modified. New production methods will
increase the kinds of materials available, as well as their performance
characteristics. Industry will become more international in character.
The aging of our public works infrastructure will force the development of
new technologies.
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What then is likely to be the shape of this 21st century?

Here are some predictions:

Transportation distance will likely double in the next 30 years, and
the demand for public transportation will double as well. Opposition to
the building of freeways will increase 3 times. Moving sidewalks will be
more common. Automated highways will come into common use by 2010.

Buildings will be constructed with more plastic materials, structural
shapes made from filament wound systems will become more popular.
Sprayed-on plastics will be used more commonly. Extrusion processes for
whole building components could emerge. New kinds of systems that include
such ideas as: plug-in structures, tensile structures, aero-structures (a
big balloon which contains an entire building and allows the sun to
provide heat by passive means), agricultural structures (created out of
green plants growing and shaped by nets, and then carefully pruned),
chemi-structures (formed by liquid materials which grow like crystals into
rigid structures), video-structures (laser-projected images of spaces),
media-structures (spaces completely covered with television screens),
cryo-structures (water or other liquid sprays on a form), and the creation
of spaces of projecting holographic forms into which one can walk.

The forms of such units will include ideas such as Budky Fuller'’s
domed cities, or an overground network of megastructures, or megaliths
(very tall structures), underground network structures, floating
structures, underseas structures, and space structures (the concept of
living out in space seemed to be the one most often mentioned in
articles). There have even been attempts to evaluate the shape of spaces
on the social structure of the group that uses them.

Much has been written about the home in the 21st century. There is an
assumption that more work will be done in the home, so that homes can be
located in more remote areas and connected to urban centers via
communications networks. Homes will have media-rooms. Computers will
provide a variety of controls and protection devices for homes. Houses
are called by new names such as the "cybernmetic house", or "the computer
house", or "the sculptech house" (formed from plastic domes foamed in
Place), or "tele-text houses"”, and even "terratecture" (houses built into
the sides of sand dunes).

I would like finally to return to telling you about my visit to the
World Future Society. While I was there the woman who worked in their
library admired a one-hundred-year-old locket being worn by the younger
woman doing research on future occupations. When she discovered that
there was no picture in the locket she suggested getting an ancient, brown
photograph of some past relative. So, even those who look to the future,
hark back to the past when their personal values are at stake. People
have a strong need to identify with the past. Therefore as you move into
the development of future concepts, I would ask that you always keep in
mind human insights and intuitions and experiences. No matter what we do
about the physical setting, people will still be living and working in
these places. People will still be expressing their wishes, desires and
hopes. So, that the one thing that we carry into the future is this
important commodity called the "human preference".
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THE ADMINISTRATION’S EFFORTS IN LEGISLATION
AFFECTING BUILDING TECHNOLOGY

Summary of Remarks by
Mark Haynes, Staff Member
Senate Committee on the Environment
and Public Works

Mark Haynes made it clear at the outset that he was speaking as an
observer of the process rather than on behalf of any member of Congress or
any Congressional committee.

Haynes believes that as far as the future is concerned, there are few
things as important as laying the groundwork for improved technological
innovation and that there is hardly an area more in need of improved
technology than public works infrastructure and buildings. He continued,
it would seem that, from the standpoint of Congress, the idea of an
accelerated program of research and development to improve the efficiency
and technology of buildings and public works infrastructure should be very
popular. It has all the earmarks of something very exciting and something
members of Congress would want to get behind:

e It has competitiveness aspects because it directly relates to the
competitiveness of the biggest industry in the U.S. construction industry;

e It has efficiency and budget savings aspects because about $100
billion is spent annually in the United States on infrastructure;

e It has obvious implications for both the economy at large and for
the education community and future generations of engineers, architects,
and so on; and

e Finally, a new program for research and development is a "clean"
issue in that it does not have the classic symptoms of "pork barrel"
legislation (although it could of course become "pork barrel" if not
watched closely).

Given all of this appeal one would assume that legislation would be
eagerly pressed forward, to be followed by hearing sand press conferences
and speedy introduction into law. But this hasn’t happened. There have
been a few hearings and a lot of hints dropped to the Congress by OTA, the
NRC and others including the Building Research Board. A lot of good
questions have been asked by members of Congress during these hearings and
a lot of interest expressed, but so far there is no action. Some sort of
legislation might be introduced next year, but what that might look like
or even if it will happen is far from certain.

Why is there so little action, not only by this Congress but by
previous ones? Haynes suggested several reasons.
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e This 1issue of construction and public works is just not a very
exciting one for Congress because there is not much political payoff for
members. . .except, of course, for specific projects done by federal
agenciles.

e There is also not a clear understanding by members of the Congress
or their staff about the advantages of research and development in this
field..."what’s wrong with the way we are doing this now?"

o There is a good deal of uncertainty about what Congress can do
about this problem, and consequently a tendency to lapse into more studies
of the problem.

® Since many key members of Congress are up for reelection, they will
tend to shy away from any new program that involves increases in the
national budget.

o There does not seem to be a very vocal constituency for improved
research and development in this field. To the extent there is, it is
divided and uncoordinated. Further, the interest groups that are active
in Congress have other issues besides R&D that are pressing.

e There is an attitude that suggests that Congress let the private
sector fund such research, since they are the ones that are going to
benefit. The Office of Management and Budget may be a particularly strong
proponent of this position.

o There is, finally, the political question by members of Congress of
"what’s in it for me?", especially among those who are up for reelection.

None of these problems negate the fact that a new emphasis on R&D for
construction and public works infrastructure is needed, nor 1is there any
indication that all of these problems cannot be overcome.

If there is to be a major new national program of public works
infrastructure research and development, there will need to be a major
effort made to overcome the considerable inertia in the political system.
It would seem that the potential results are well worth any effort it
might take.

Because there is no public constituency for an improved research and
development program, the burden is on the shoulders of those in the
industry. Workshop attendees and their colleagues in industry and
academia need to make enough of a showing to get some member of Congress
to introduce legislation, and will need to keep the pressure on such
members to see the legislative process through to the end.
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IMPROVING U.S. COMPETITIVENESS IN THE CONTEXT OF BUILDING RESEARCH

Summary of Remarks by
Richard Wright
Director Center for Building Technology
National Bureau of Standards

Richard Wright said, at the beginning of his talk, that it was not
about the political issues (which Mark Haynes had covered), but about
technologies for the 21st century going beyond an earlier study of the
1990s. Wright continued, the CIB Congress, which will occur in Paris in
1989, will include a study of evolutionary trends in building construction
worldwide that will emerge in the 1990s.

The demands for building performance in the 21st century are not
likely to be dominated by mega-projects. There will be large projects,
such as the proposed cleanup of the Boston Harbor, but the important
technologies are likely to arise for ordinary projects. We will have to
compete in an international arena, which means we will need to be
competitive in terms of quality and costs. We will have to be at the
state of the art technologically if we want to play effectively in this
larger international game, and continue to dominate our domestic market.

The pressures on us from the demand side will include:

e The problems of building and rebuilding our infrastructure, the
whole system of public works that supports our style of life.

® New styles of living and new kinds of industries that will require
changes in our buildings and infrastructure.

® Steady pressure to improve safety and health aspects of our built
environment.

® Needs to find better ways to conserve energy and preserve a livable
environment.

We have substantial opportunities to make such improvements because of
advances in our scientific and engineering skills, including advances in
computer technologies. Advances in social, physical and engineering
sciences will be available to be exploited in construction, including
those ideas which flow from the international community.

The first sub-set of demand is the usefulness of constructed
facilities:

Because the construction industry represents nearly 10 percent of the
GNP it is a large factor in the economy, but the infrastructure built by
our industry is the base for all other American industry. We have a large
leverage on the balance of the economy depending on how well we perform,
so that we affect the entire GNP. Our role is to help the users and
owners of the facilities which we construct to be intermationally
competitive in their market sectors.
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Wright noted that his own time at NBS has included the unfortunate
demise of programs on architectural research and behavioral sciences that
supported the creation of a built environment oriented to serving human
needs. NBS was required to drop these programs in the face of economic
constraints of the 80s, but this work seems likely, ultimately, to be the
most important area of research to help us remain competitive in the
world, to allow us to adapt the built environment to its human purposes,
and to provide the users of buildings with substantial control of their
own environments.

More intelligent facilities should become an important tool for a more
productive built environment, providing we leave the controls in the hands
of the users. Since any systems we develop will break down, we need
always to keep in mind fail-safe procedures. Adaptive systems in
intelligent buildings which can sense their own state, learn about their
own parameters, and initiate action will be helpful.

We also will need new functions and new forms to provide for the new
needs of organizations, which will emerge and evolve over time. We should
be developing the knowledge base and skilled persons needed to respond to
these changing situations.

We will need to keep our hardware and software systems as "open" as
possible, in order to be conducive to innovations. Large scale, closed
systems tend to discourage new concepts and incremental improvements.

The technologies that will be useful to keeping systems open include:
public domain performance prediction techniques, interface standards that
allow easier fit of novel components into larger systems, and test methods
for evaluating the performance of the innovation.

The second impact of demand is the safety of constructed facilities:

Research 1is needed to give us a better understanding of human values
as they relate to safety. We know people are much more concerned with an
accident that takes ten lives, than with ten accidents that take only one
life. But we ought to get a good quantitative understanding of values and
respond to them in our designs.

We should be better able to predict the interaction of natural forces
and responses of the physical systems. This area still needs much more
work even though we have made much progress. We would understand how
human occupants respond in an emergency, and design to encourage effective
response.

The third subject of demand is the economy of constructed facilities.
We need better methods and data to enable us to discuss life-cycle
performance. Value engineering is a useful technique to avoid wasting
money, but it is not always sensitive to costs and benefits over the whole
life cycle.

Computer-integrated construction will provide technologies for an
open, automated mode of design and construction which will have much more
progress made in the 90s, but will still have much left to do in the 21st
century. We likely still will have a construction enterprise that 1is made
up of a large number of smaller sub-contractors who need to have their own
software and hardware, but who need to be able to integrate their data
bases across the board. Even by the 22nd century we are not likely to
have a completely automated construction process. This means that we need
to have partial automation (where it is cost effective), but allow
automated exchange of information where needed. As in the other areas, we
will need fail-safe technologies.
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A research area where there is much going on now, but will still need
much more work in the 21st century, is informing the early design
decisions with intelligence about constructability and effects of
alternatives on life cycle benefits and costs. Some eminent architects
tell me that they rarely find an engineer who is helpful at the early
design stages. For instance an engineer who is able to present the
advantages and disadvantages of alternative structural systems or
mechanical systems.

Summing up the technologies that will make us more competitive:

Performance modeling and simulation

Artificial intelligence and cognative sciences

Integration technologies that provide for open systems
Automated devices for measurement, design, and construction
High performance materials

We should be sensitive to the way that we respond to these new
technologies, e.g., not just substitute the technology for the way we do
things at the moment, but find ways to exploit the new techniques. We
also need new organizational responses. For example, in major bridge
construction today hardly anyone bids the original design. It 1is put out
as a "bogey" for the creative firm to redesign a solution that is
responsive to the same requirements but more efficiently constructable.
More integration of design for end use and planning for construction is
likely to be needed for effective automation in construction. Educational
programs also will have to respond to new challenges, i.e., when every
professional has a computer available, what is really necessary to
understand in order to use such tools well? This educational rethinking
seems equally important at elementary and secondary school levels.

Wright expressed his hope that in the 21st century we would see the
user as an important component of the building design challenge, look to
integration of our systems and methods, explore better knowledge systems,
and constantly search for better ways of designing and constructing the
built environment.
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APPENDIX C: WORKSHOP PARTICIPANTS
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WORKSHOP PARTICIPANTS
December 2-3, 1987

Gifford Albright

Program Director

Structures and Building Systems
National Science Foundation

George E. Baer
Policy Management Division O04M1B
Naval Facilities Engineering Command

Lynn S. Beedle
High-Rise Institute
Lehigh University

Richard Bender, Dean
College of Environmental Design
University of California, Berkeley

John K. Bowersox

Consulting Service

Construction Industry Affairs-
Government Relations

Liza K. Bowles
NAHB Research Foundation

Howard Brandston
Howard Brandston Design
Lighting, Inc.

Leslie Breden

Chemist

Department of Housing & Urban
Development

Doyle D. Carrington
Research Staff (088D)
Office of Facilities
Veterans Administration

Louis Circeo

Director

Construction Research Center
College of Architecture

Georgia Institute of Technology

Ross Corotis, Chairman
Department of Civil Engineering
Johns Hopkins University

K. Dean DeVine
General Engineer
U.S. Department of Energy

Charles Eastman
President
Formative Technologies, Inc.

John P. Eberhard
Executive Director
Building Research Board
National Research Council

Milon Essoglou
Naval Facilities Engineering
Command, Code 03

Deane Evans, Principal
Steven Winter Associates, Inc.

Charles Field
National Association of Home Builders

Geoffrey Frohnsdorff

Chief, Building Materials Division
Center for Building Technology
National Bureau of Standards

Dennis Gale

Associlate Professor

Urban and Regional Planning
George Washington University

Michael Gaus

Program Director

Structural Mechanics
National Science Foundation
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Albert A. Grant, President, ASCE
c/o Metropolitan Washington
Council of Governments

Douglas A. Greenaway

Vice President for Government
Affairs

Building Owners and Managers
Association International

John Hanson
President
Wiss, Janney, Elstner & Associates

George T. Jacobi
Vice President, Technology
Johnson Controls, Inc.

Rolf Jensen
Rolf Jensen & Associates, Inc.

Joseph E. Johnson

Chairman of the Board

National Fire Protection Association
Fire Protection Consultant

Richard L. Johnson
Manager, Corp. Properties
Caterpillar, Inc.

Tony Karwoski
Director of Technical Activities
Manufactured Housing Institute

Kenneth C. Kazmer
Manager Building Systems
Gas Research Institute

Arvo Lannus
Electric Power Research Institute

William B. Ledbetter
Department of Civil Engineering
Clemson University

Edward J. Lisee
President
ACEC/RMF

David MacFadyen
President
NAHB Research Foundation
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Charles D. Markert

Deputy Assistant for Engineering
and Design

Naval Facilities Engineering Command

Ronald Marony

Director, Division of Innovative
Technology and Special Projects

U.S. Department of Housing & Urban
Development

Charles McGinnis
Construction Industry Institute

Dennis E. Miller
Manager, Controls Research
Johnson Controls, Inc.

John Millhone

Director

Office of Buildings and Community
Systems

Department of Energy

D. Michael Murtha

Director of Research, Association
for the Study of Man-
Environmental Relations (ASMER)

Joseph P. Murtha
Dept. of Civil Engineering
University of Illinois

John H. Myers

Assistant Dean for Research Admin.
College of Architecture

Georgia Institute of Technology

James M. Neil
Director of Cost Effectiveness
Morrison Knudsen

John E. Rasmussen
Vice President
Potomac Electric Power Co.

Arthur H. Rosenfeld

Director, Center for Building Sciences

Lawrence Berkeley Laboratory

William Seaton
Research Manager
ASHRAE

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19134

A National Building Research Agenda: Starting the Process: Report of a Workshop
http://www.nap.edu/catalog.php?record_id=19134

L.R. Shaffer

Deputy Director

U.S. Army Construction Engineering
Research Laboratory

Maurice Sharp
Alcoa Laboratories

John Slayter
The Ryland Group, Inc

Alan J. Van Den Berg
Edison Electric Institute

Bruce Vogelsinger
National Institute of Building Sci

Jack Warner
ACEC Research Foundation

Forrest Wilson
American Institute of Architects

James Winger

Manager, Technology Transfer
Center for Fire Research
National Bureau of Standards

Leo Young

Director, Research and Laboratory
Management

The Pentagon

Craig Zimring, Ph.D.
Visiting Scholar
Massachusetts Institute of Tech.

Keynote Speakers

Mr. David Dibner
Senior Vice President
Bernard Johnson, Inc.

Mr. Mark Haynes
The Committee on Environment
United States Senate

Dr. Richard Wright
Director

Center for Building Technology
National Bureau of Standards
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