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ABSTRACT

The flexible partition, one of the main components of the flexible
housing schemes in West European countries exhibited a comparative
technological lack. This research investigated the adaptability of
selected commercial flexible partitions available in the North American
market to residences since the most realistic way to influence the
technological process was to start from the known products and developing
them in an innovative direction. The consequences of the proposed
sectoral transfer were seen as immediate and long term effects and
categorized into three groups of constraints: legal, technological and
marketing constraints. The context of evaluation was drawn, and the
performance concept was used to form a set of evaluation criteria. Fifty
partition systems were reviewed, characterized and mismatched portions
were screened out. The analysis with thirteen selected partition systems
suggested that the performances of most of them were above the level
required for dwelling. The study showed that most of them were
economically more feasible as compared to fixed gyproc partitions if life-
cycle costs were considered. Since the study showed that the partitions
were sound in technical terms, it recommended further studies to look into
the matter of modifying them by introducing new materials which would cut
down the unnecessary performances and might reduce the initial cost as

well.

RESUME

Une des principales forces composantes de l’habitat pré-fabriqué en
Europe du Nord, les cloisons amovibles, démontre un défaut technologique.
Cette étude cherche a démontrer 1l’adaptabilité des cloisons commerciales
disponibles sur le marché nord-américain au secteur résidentiel puisque
la fagon la plus réaliste d’influencer le procédé technologique est de
commencer par les produits connus et de les développer dans une nouvelle
direction. Les conséquences du transfert de ces cloisons ont été perques
comme ayant des effets immédiats mais également plus éloignés et
catégorisées en groupes de contraintes: les contraintes légales; les
contraintes technologiques; les contraintes de marché. Des évaluations
ont été faites et un concept de performances utilisé afin de dresser une
liste de critéres d’évaluation. 50 systémes de cloisons ont été
caractérisés et ceux qui ne répondaient pas aux critéres retirés.
L’analyse de 13 systémes a démontré que leurs performances ont €té bien
supérieures au niveau requis. L’étude a démontré également que la plupart
de ses systémes sont économiquement profitables comparas aux cloisons de
gyproc fixes, si l'on considére les bénéfices & long terme. L’étude
indiquant que ces systémes de cloisons sont technologiquement sans défaut,
il est recommandé d’approfondir la possibilité de les modifier en
introduisant de nouveaux matériaux qui diminueraient les performances
inutiles et en méme temps réduiraient le coit initial.

iv
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CHAPTER ONE

INTRODUCTION

This opening chapter is intended to present to the reader the
backgroui.d and the research design of the study under consideration. The
chapter is divided into two sections. The first section introduces
general ideas in the field of flexible houses that have particular
relevance to the research, provides a clear ctatement of the research
problem by identifying problem areas in this field, and outlines the
objectives of the research along with its scope and limitations. The
second section illustrates the approach, methods and techniques that were
chosen to address the research problem adequately. The background
information presented in this chapter is derived, as indicated ain the

text, from various related literature.

1.1 Background Information on the Study

1.1.1 Introducing the Concepts of Flexibility in Housing: General

Principles of Support and Infill:

The vitality and diversity of human content along with the
meaningful interaction of individual and environment 1in the act of
dwelling had, in general, missed the attention of the professionals
engaged in this field. The production of homes through traditional

process ignored the possibilaty of personalization' of the home. The

1 Rabeneck et al (1974) define personalization as "the guarantee of a private domain 1n which
personal choice may be exercised."”
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householder or the occupant had long been excluded from such a process and
thus privacy of individual life-style seemed to disappear from his own
dwelling. The desire of man to "identify himself" and "recognize him" in
his dwelling tends to fade away in the monotony of rigid, impersonal and
uniform houses which, in fact, negate certain necessary dimensions of

human being (Habraken, 1985).

It is in this context that the concept of flexibilityz in dwellings
tends to revolutionize contemporary architectural thoughts in general, and
in the field of housing in particular. The futility of traditional
housing process to address such fundamental issues has, in fact, led the
way to new housing strategies which would allow people to make decisions
about their life-style and assume responsibility for their home. The
concept of flexibility in housing3 is a product of such an innovative
strategy, the strategy of support and infill, a term first coined and used

by N.J. Habraken, a Dutch architect, in 1962.

The support and infill concept suggests a strategy to restore the
natural relationship between individual and his dwelling and attempts to
re-establish the householder or the occupant as an active participant in
the process of housing in both individual and communal spheres of decision
making. The SAR (Stitching Architecten Research) methodology, based on
the concept of support and infill and developed during the year 1965,
considers that a dwelling is mainly a result of two spheres of decision
making: one for the architect, builder and the local authority, and the
other for the industrial designer, manufacturing industries and the

occupant. In this way, the dwelling consists of two technical assembly

2 Dluhosch (1974) defines flexibility as "the ability to achieve a change in cunditions w.thout
changing the basic system as such.” Thus, 1t refers primarily to adaptation. to change and
relates to transformational elements of a given building system without affecting the basic system

(or, the structural support).

3 The author defines flexibility n housing as a system 1n which the internal space of a dwelling
could easily be altered through multiple or interchangeable use of space primarily to ensure
personalization and further to extend opportunities for choice as cirwumstances change (after
Rabeneck et al, 1973).
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patterns: the support or the structure, and the infill system of
detachable units. As shown in Fig. 1.1, the support is considered to be
the social part of the dwelling which belongs to a larger infrastructure
about which an individual can not decide alone. On the other hand, the
infill system of detachable units which includes non-load-bearing
partition systems, is considered to be the individual part that remains
clearly within the realm of the individual dweller who can shape, change
and adapt it according to his own choice, needs, requirements and

affordability.

Thus, this housing strategy ensures the separation of the
commissioning client (i.e., the developer or, the local authority) and the
user client (i.e., the householder or, the occupant) and diminishes the
problem of the present housing process in which client with whom the
architect deals is rarely a person who would occupy the house he designs.
It intends to bring back the individual, who had long been excluded in the
traditional housing production system, to participate actively in the
process on the basi- of the fundamental principle of self-determination

of his dwelling unit.

It is worth mentioning here that, as shown in Fig. 1.2, i1n an ideal
situation the support should be produced and supplied by a developer or
a local authority as building components in the building production
channel, whereas the infill of detachable units should be produced and
supplied by manufacturing industries as industrial products through normal

marketing channels, and acquired by each household as private goods.
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1.1.2 General Problem Area: Inadequacy of Flexible Partition Systems:

Although the concept of support and infill has been translated into
projects in reality in different countries like the Netherlands, Germany,
England, Sweden, France, Switzerland and Japan during the last two
decades, it is interesting to note that, in most of the cases, the
separation of support and infill could not be realized in the production.
In general, both support and infill had a common production process and
obviously detachable partitions, one of the most important components of
the infill package, failed to achieve its full potential (Worthington,
1973).

As a matter of fact, in Europe, where a considerable number of
flexible housing schemes were implemented, a "comparative lack of the
technology" of the internal partitions is observed in spite of the fact
that "their designers had carefully considered the general design of the
shell (or, the support) for flexibility" (Rabeneck et al, 1973). Most of
the internal flexible partitions used in these schemes exhibit a very
disappointing picture in which bad workmanship, poor accoustical
performance, sloppy installation techniques and unacceptable visual

quality were the most common symptoms.

One of the main reasons for this is the fact that the manufacturing
industries have not been producing flexible partition systems for
residential applications mainly due to the absence of a steady market
although they have long been producing a wide range of such systems for
a steady market that prevails for commercial applications. It should be

noted at this point that commercial flexible partition systems® are

4 The author defines commercial flexible partition system as a non load bearing internal partition

system which could be relocated without changing the basic structural system of a building as
such, and which 1s 1ntended to be installed in response to the requirements set by the commercial,
admnistrative and institutional buildings (Derived from information provided 1n several
manufacturers' catalogues).
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profusively and successfully used in office buildings, schools, gymnasiums

and stores all over in Europe and North America.
1.1.3 Statement of the Research Problem:

Since a large variety of commercial flexible partition systems are
readily available in the present North American market and since they are
being used successfully and efficiently in offices, institutional
buildings, schools, stores, gymnasiums and other commercial services, it
would be very much appropriate to pose the following clear and simple

research question:

Could commercial flexible partition system be adaptable"’ to residential

applications?
1.1.4 Rationale of the Study:

The relevance and importance of the concept of flexibility in
housing could hardly be denied in the present context with the increasing
rate of social and economic changes in the life-cycle of an individual.
However, one of the most important components of such a house, the
flexible partitions, proved to be inadequate in practical applications as
demonstrated in most of the realized schenmes. Therefore, the whole area
of partition systems as infill components in flexible housing schemes is
in need of concentrated research and development. Significant progress
in the support and infill approach to new housing construction would
primarily depend on the progress of development of such wvital infill

components as partition systems. Therefore, it folicws that great

5 The author defines adaptability as suitability or fitness to perform efficiently with respect to
a set of intended functions and economic considerations. (after Parker, 1970)
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advantages might be gained if appropriate flexible partition systems could
be developed for this purpose. Investigation of practical possibilities
of doing it easily and at reasonable cost still stands as one of the most
important lines or directions of research in this field (Hellinghausen et
al, 1987). Since the most realistic way to influence the evolutionary
process of the building products seems to be to start from known products
and develop them in innovative directions, it further follows that before
taking a step forward to manufacture flexible partition systeas
exclusively for housing purposes, it would be wise, and perhaps the best
approach, to examine the possible adaptability of presently available
commercial flexible partition systems to residential applications. It is
expected that such an investigation would not only explore the possibility
of applying some of them to residences, but also ensure a better
understanding of the problem by reducing the information gap that stands
in the way of formulating manufacturing guidelines for such a building

component .

1.1.5 Objectives of the Study:

The ultimate goal of the research is, as indicated in the statement
of the research problem, to examine the possible adaptability of

commercial flexible systems to residential applications.

The objectives are as follows:

a. To review relevant literature and document important aspects,
research, and works in the field of flexibility in housing in
general and in relation to the partition systems as infills in

particular.
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b. To identify major obstacles and problem areas, if any, in

transferring commercial building products to the residential

market.

To form a set of evaluation criteria which could be used to
examine the adaptability of commercial partition systems to

residential applications.

d. To demonstrate selected commercial partition systems and
examine their aforesaid adaptability with the help of the set

of evaluation criteria formed for this particular purpose.

e. To analyse and synthesize the findings of the study in relation
to the research problem in a summarized form and make

concluding remarks and recommendations derived from them.

1.1.6 Scope and Limitation

Flexibility in housing is a vast and diversified field. In a
broader sense it includes an innovative participatory process for a better
means of personalization of the home and a carefully worked out design of
the support (or, shell) to incorporate infill systems with a considerable
degree of variations. However, it was beyond the scope of the research
to focus on each and every aspect of the subject matter due to time-
budget-personnel constraints. It was rather intended to concentrate on
one of its infill components, the flexible partition system, and examine

in detail the potentials of selected commercial flexible partitions in

residential uses.

For such examinations, the author basically relied on the
manufacturers’ product literature. And for obvious reasons, as clearly

stated in the next section, it was beyond the scope of the present study
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to question the validity and authenticity of various tests and their
results that appear in the product catalogues. It was, therefore,
realistically assumed that the manufacturers undertook rational approach

and prescribed methodology to come up with such results.

Evaluation of any building product is context dependent. The
context (or, the paraweters) of such an evaluation, and the process of
selecting partition systems (or, the screening mechanism) from a large
number of available variety are presented in chapters four and five
respectively in the same sequential order as they appeared to be necessary

in course of the study.

1.2 Research Design:

The following subsections describe the research design that was
carefully formulated to carry the research out efficiently and

systematically.

1.2.1 Research Assumption

The basic research assumption was, as indicated earlier, that some
commercial flexible partition systems available in the North American
market could be efficiently and successfully applied to residences. It
was further assumed that there might be some problem areas or obstacles
other than those of functional and economic aspects, that stand in the way

of transferring commercial building products to residential uses.

1.2.2 Selection of an Appropriate Approach to Address the Research

Problem

Not many methods were available to the researcher to address the

research problem which was clearly spelled out earlier. One possaibility
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could be putting each of the selected partition systems into practical
applications (i.e., putting them in model house) and monitoring their
suitabilaty an the new residential context in the course of time. Such
a practical approach of incorporating commercial flexible partition
systems in some of the dwellings in housing projects would require
extensive field work. Moreover, time required to monitor results made the

approach beyond the scope of the present research.

Another approach could be conducting simulative experiments aimed
particularly at testing the performance of the systems that is to be
expected ain use. This approach called for fairly extensive laboratory
tests and investigations at quite high expense. Such an approach was also

beyond the scope of the research due to time-personnel-budget constraints.

A suitable, and in fact, the only realistic approach available to
the researcher within such constraints was to form a set of criterid®
through which it would be possible to make an evaluation’ of suitability
of the selected partition systems to residential applications. It was
quite obvious that an acceptable assessment of their appropriateness in

a new context would primarily depend on the success of rational, logical

and sensitive formation of a set of evaluation criteria®. Chapter four

deals with the method of forming such criteria in detail.

1.2.3 Methods and Stages of Data Collection and Organization of the

Report

Information required for the research was cnllected from primary

6 Rosen (1979) defines criteria as "a quantitative statement of the desired performance.”

7 Parker (1970) defines evaluation as "an unbiased assessment of the suitability of particular
products to particular building situations.”

8 The author defines evaluation criteria as a set of quantitative statements of the desired

performance in order to make an unbiased assessment of the su,tability of particular product to
particular building situations. (after Rosen, 1979, and Parker, 1970)
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and secondary sources. To fulfill each of the objectives of the study

possible sources were identified and methods to be adopted in order to

collect required information were determined. The whole research was

conceived as a continuous process containing six different stages. The

information gathered in each stage was organized, edited and presented an

written forms that constituted different chapters of this report. Thus,

this report is organized in six different chapters each dealing with

different stages and thus, different objectives of the study. Following

is a brief description of these stages along with the indication of the

methods that were adopted in each stage:

Stage I: Establishment of the Basis of the Research:

Chapter One:

The first step was to establish the background to the research itself
on the basis of the research literature. In this stage the concept
of the research was formed, statement of the research problem was
spelled out, its objectives, scope and limitations were framed, and
finally, methods of collecting data were determined. Chapter One
contains extracts of this stage. It establishes the background of the
researcn and presents the methods that were adopted to address the

research problem.

Stage II: Review of Literature for Specific Information:

Chapter Two:

At this stage an exhaustive search of related literature was made with
the help of standard library facilities and eventually a bibliography
was prepared, which is presented at the end of this report. Relevant
information was extracted from the available literature which is
documented in chapter two in the form of a literature review. The

chapter highlights the aspects, research and works that have been done
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in the field of flexibility in housing.

Stage III: Collection of Basic Information on Transferring Commercial

Building Product to Residential Market: Chapter Three:

At this stage several methods were adopted to collect basic
information required to understand the possible consequences of
transferring commercial building products to the residential market.
Firstly, structured interviews were conducted with selected
architects, developers and officials related to manufacturing and
marketing of flexible partition systems to get their views, ideas,
comments, and reactions on the particular topic. This helped the
author to identify problem areas and obstacles in transferring
commercial building products to residential uses. The persons
interviewed were selected on the basis of their relation to the
subject matter and also their availability. Structure of such an
interview is presented in Appendix 1 whereas the list of the persons
interviewed is provided in Appendix 2. The findings of this stage of
investigations are presented in Chapter three. This chapter mainly
identifies the problem areas and obstacles that stand in the way of

transferring commercial building product to residential market.

Stage IV: Formation of a Suitable Tool for Evaluating Commercial

Flexible Partitions for Residential Applications: Chapter Four:

At this stage, a set of evaluation criteria was formed with the help
of which the adaptabilaty of commercial flexible partition systems
could be examined. Relevant and exhaustive information on existing
evaluation process of building products was collected, the basic
principles of such evaluations were reviewed and used to achieve a
methodical approach. Chapter four describes such logical and rational

approach in forming the evaluation criteria and an evaluation system.
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Stage V: Evaluation of Commercial Flexible Partitions:

Chapter Five:

At this stage, firstly, a comprehensive list of the manufacturers in
this field was prepared with the help of Canadian Trade Index,
Fraser’s Canadian Trade Directory, and Company Index in order to
collect catalogues of their products and specific information that
seemed to be necessary. List of the manufacturers of flexible
partition systems is incorporated in Appendix 3. Correspondence was
made with them by mail and by telephone wherever it appeared easier.
Appendix 4 documents of the letter that was sent to all of them along
with one of the many replies that was received by the author.
Secondly, references were collected from Sweets Canadian Construction
Catalogue File, and Thomas American Construction Catalogue File. A
screening mechanism to select partition systems for examining their
assumed adaptability was then developed, and partitions were selected
with that mechanism and evaluated. Chapter Five presents the
screening mechanism, demonstrates and evaluates selected partition

system, and documents the findings for each of them.

Stage VI: Interpretation of Analysis: Addressing the Research

Question, and Summarizing the Study: Chapter Six:

In this final stage, the findings of the evaluation were interpreted
in relation to the research problem. Conclusions, recommendations and
immediate reflections were derived from the interpretations and the
study was summarized in its entirety. Thus Chapter Six accomodates

the sum and substance of the study.
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1.2.4 Search for Literature

Now that the background and the methods of the research have
already been presented, it is necessary to provide the reader with the
state of the art in the field of flexibility in housing as it stands
today. This introductory chapter will, therefore, be followed by a
literature review which would gather all relevant information on the
subject matter more specifically, and try to establish a possible link
between the present study and the valuable works of the main stream

researchers in this field.
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CHAPTER TWO

LITERATURE REVIEW

This chapter is aimed at bringing back some of the scholarly
resources of available research literature on the topic of flexibility in
housing to the reader. A number of critical and analytical comments made
by the author is incorporated in the text wherever i1t appeared to be
necessary. The text is organized in two sections illuminating two sides
of the ’'flexibility-coin’: the theory and its subsequent applications in
different West European countries. Thus, it tends to document the state

of art in its entirety.

2.1 Theoretical Background of Flexibility in Housing

This section contains a brief pen-sketch of the development of the
support-and-infill concept, an outline of the methods prescribed by its
initiators to bring the concept into reality, and an overview of its
potentials, advantages and disadvantages as revealed by the researchers
engaged in this field. Such an analytical study of the existing theory,
which 1s primarily not a technical or a functional solution, was
considered to be an integral part of the research itself since it allows
to lay the base for a common understanding of the problems and a common
base for dealing with them. A historical background was also considered
to be as important as its physical interpretation as well as its practical

applications.
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2.1.1 A Brief Historical Account

The concept of flexibility, as defined in chapter one, has aits
design and technological roots imbedded in the history of architecture.
Weber (1976) rightly stated that the introduction of the arch into Roman
architecture was primarily intended to provide a secondary screening
element (or, an infill element) with columns still acting as structural
supports. In fact, it was only later in the early Christian buildings
that the arch was used as a structural element as such. He further
pointed out that throughout the history of architecture, conversion of
old, unused and obsolete structures to new uses by introducing new infaill
elements was not very uncommon. He cited an interesting example
demonstrated in Yugoslavia, where a palace of a Roman ruler in split
becomes a house (city) for thousands of its citizens in the present time.
However, such conversion of buildings over time, often at high expense,
could only be possible due to the inherent characteristics of the
traditional post-and-lintel construction system although they were not
designed to accommodate changes that ensure flexibility through the

provision of transformable space.

The idea of designed transformable space in housing was first put
forward by the famous architects like Mies van der Rohe, Adolf Rading, Le
Corbusier and Jeanneret, as early as in 1927, during the
Weissenhufsiedlung exhibition at Struttgart, West Germany. According to
Rabeneck et al’s (1973) opinion, this exhibition enabled ’the most
advanced architects of the time’ to put their ‘revolutionary ideas into
practice’. Mies Van Der Rohe’s steel framed apartment dominated the
projects in the exhibition which contained ’‘internal partitions which
could be disposed according to the likings of the tenants, in whatever
manners they choose’ (Giedion, 1972). The house by Adolf Rading displayed
in the exhibition was characterized by the interior planned as a single

living space which could be subdivided by means of sliding and folding
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partitions running on tracks in the ceiling and floor. The ’‘double house’
designed by Le Corbusier exemplified the possibilities of flexible housing
in which space could be transformed for day and night use. Le Corbusier
remained interested in such an idea for quite long and implemented it in
two of his projects in reality: ‘projet immeuble locatif’ and ’‘Maisons

Loucheur’, in subsequent years (Rabeneck et al, Op.cit.).

Although the idea of flexibility in housing introduced by the
notable archatects received general attention and instantaneous
appreciation of all concerned, it was not before the early sixties that
the concept was meaningfully conceived as a housing strategy to address
contemporary context of some of the problems that evolved out of the post-
war housing production system. After World War II there was a pressing
need for housing as the ’‘cities had been decimated, entire populations
were relocating and a baby boom was under way’ (Lukez, 1986). Since then
the talent of the housing professionals has been almost solely devoted for
meeting the high production quota by solving two problems: the problem
of providing ’optimum accommodation for the smallest sum of money’, and
the problem of providing '‘maximum accommodation for a given sum’ (Collins,
1965) . The solution to these problems, as prescribed by the
behaviourists1, led to the mass application of prototype housing units
under highly centralized controls. Consequently, quantity had replaced
quality in the production process of housing and the opportunity to
incorporate any personal or community identity in the dwellings tended to
fade away in the characteristic oppressive uniformity, formal rigidity and
impersonal appearance of these so called mass housing blocks. And in
these ’'perfect barracks’, as Habraken (1972) calls them, man no longer

houses himself, he is rather helplessly housed.

1 Pawley (1971) termed the advocates of 'tight-fit-functionalism’ as behaviourists.
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It is, in fact, the recognition of the futility of mass housing by
the libertariar? architects, led by Habraken, that laid the foundations for
the new housing strategy, the strategy of support-and-infill, that aims
at establishing a framework within which responsibilities can be
distributed in the act of dwelling, general principies of which have

already been introduced in chapter one.

2.1.2 Physical Interpretation of the Support3 and Infill*: The SAR®
Methods

The timely arrival of the concept of support and infill paved the
way for the establishment of the research organization SAR following a
number of intensified and politicized discussions among the participants
in the housing process in the Netherlands. SAR devoted its initial years
for developing physical interpretations of the levels® of the new housing
strategy, i.e. support and infill, and offer methods and design tools that
would generally benefit all in this field. Following is a brief
description of the interpretations, methods and tools as derived from some
of the SAR publications which are refined further by the researchers who

have still been weorking on them since then.

2 Pawley, (Ibid) termed the researchers and architects who have taken account of the inadequacies
of mass housing and proposed approaches that allow people to assume responsibilaty for their homes
as libertarians.

3 Support, as interpreted by Kendall et al (1986), is a completed phase of construction fixed in
great many aspects which leaves open a number of alternatives in the distribution of functional

spaces.

4 Infi11, as interpreted by Kendall et al (Ibid), 'is the co-ordinated material system which when
combained with the support, make a house that can be Tived n'.

5 SAR stands for Stichting Archicten Research which means the Foundation for Architects Research.
1t was founded in 1964 with Habraken as its first director. It 1s funded by contribuiions from
architects, builders, developers and a yearly grant from the government

6 In 1973, a third level of planning was added to the two levels mentioned above, i.e. the tissue.
While support land inf111 concern the building 1tself, the tissue concerns 'the arrangement of
buildings in their relationship to each other and to their surrounding space’ (Carp, 1978).
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Support, in its simplest form, includes the structural skeleton of
dwellings whereas infill may contain, as indicated by Kendall et al
(1986), any combination of partition, drain, waste, ventilation, water
supply, heating, electrical, data and communication network, equipment,
fixtures, wall, floor, cabinet and ceiling systems. However, according
to Lukez (1986), it would not be wuseful to make two water-tight
compartments and assign each of the building systems or components to the
class of support and infill since the physical definition and division
primarily depend on the context particular to each locale. Nevertheless,
it would be useful to identify general characteristics of support and
infill, Support is characterized by ’its longer life’ span, it is more
‘rooted to local conventions, climate, regulations and streetscape’
whereas the infill usually 'has a shorter life, is not so rooted to local
trends, is independent by and large from external environment, and is not
so fully regulated by local jurisdictions’ (Kendall et al, 1986). Based
on these general characteristics and the local context, it would be
possible to classify building elements, components and systems into the
categories of support and infill for individual schemes before SAR Method

could be used to design supports.

The SAR Method is a dynamic design process of the support that aims
at generating design variations and evaluating them againct design
requirements (Bao, 1984). It divides the support into spaces called
zones, margins and sectors that are means of delineating territory of
similar location and dimension in a support. Fig. 2.1 shows such
schematic division of a support. Each zone can be designated for
different uses in relation to their functional and locational suitability.
The margins (i.e. spaces with smaller dimensions between two adjacent
zones) could be used if a space requires greater depth provided it has not
already been assigned another use. A sector, on the other hand, is a
designated area that contains one or more zones and margins which could

eventually be planned and evaluated (Lukez, 1986).
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Room types and their dimensions can be tested against the assigned
dimensions of a zone and, if needed, zones and margins could be redefined,
or room size be altered. 1In turn, several room combinations could be
tested and evaluated against sectors already defined and designated by the
designer. Sectors meeting different design objectives could eventually
be combined with other sectors to form sector groups that would provide
the basis for defining dwelling layouts. The relationship of several
functions in a sector group, usually notated by simply writing such
relationships in respective zone locations, leads to a basic variation as
shown in Fig. 2.2. By analyzing the type and number of basic variations,
the capacity of the support to meet design criteria could be understood,
and if needed, adjustments should be made in the design of the support

(Habraken, 1976).

To prevent the conflict of different human and physical activities in
the support a method of co-ordinating space and material known as modular
co-ordination’ was developed by SAR. It is based on the tartan grid which
allows for free placement of materials and spaces in alternating 10/20 cm
(i.e. 4/8 inches) bands as shown in fig. 2.3. In this way it is possible
to designate two types of bands: build bands for the allocation of
material, and the space bands for human or physical systems whose
positions may be unknown in the earlier stage of the design. Once a space

band is set up, the possibility of intrusion of unwanted objects is

removed and conflicts between systems is minimized.

7 Modular co-ordination, in its general terms, as defined by Turner et al (1972) is 'the specific
application of standardization in the construction industry, so that the building materials and
components are designed to be made more interchangeable by having their key dimensions comform
to full multiples of an agreed-upon measurement (or, module recommended by many as 4 inches or
10 mm). Bemis, A.F. of U.S.A. first put forth the concept of such base module as a means of
rationalizing the building industry in 1936 prior to World War 11.
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2.1.3 Advantages and Disadvantages of the Concept of Support and Infill:

The main advantage of the concept of support and infill is its
capacity to ensure an efficient channel for flexibility in housing to meet
diversified and dynamic needs of individual households in addition to its
basic aim to remove the inequality and inadequacy of the present decision
making process in housing. Dluhosch (1974) identifies two basic classes
of needs which may be linked with the concept of flexibility: differing
needs that are primarily space dependents, (e.g., need for differing
dwelling types based on differing interaction patterns, life-styles,
income distribution, consumption patterns), and changing needs that are
largely time dependent (e.g. formation of family, child rearing, death,
divorce, change of family status). A carefully detailed multi-family
housing involves offering variable dwelling-cell areas to match the
differing needs of the future occupants. Another advantage offered by
such a scheme is the freedom of choice concerning internal arrangements
according to the occupants’ needs prior to move in. And thairdly, the
option of moving the partitions following the occupants’ adds another
dimension to its potential advantages whims or the evolution of his
changing needs (Martel et al, 1974). The ability of the house to adapt
to the users’ various requirements increases the saleability and renders
a marketing bonus to its developer. And it is in this way that Ritter
(1962) suggested, ‘the very best selling points’ are imbedded 1in such

schemes.

Secondly, the new concept opens the way for variation in housing

consicstent with the principles of industrialization® and indicates a new

8 Turner et a1l (1972) define industrialization as the process whereby products are manufactured

in larger quantities which usually imply standardization in the final product, specialization in
labour, a concentration of production, purchasing and marketing, and mechanization of production

process.
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horizon in which the contradiction between standardization® and variation
in housing tends to be removed (Bao, op.cit). In addition, the new design
method (i.e., the SAR method) provides the possibility of scientific
design of housing units with its capacity to translate the terms of zones,
margins and sectors into computer language and make special programs to

analyze and compare results (Bao, Ibid.).

However, Rabeneck et al (1973) holds that the design methods
prescribed by its initiators in terms of zones, margins and detachable
units preserve ’an implicit control over the occupant’ and lead to the
fallacy of ’'freedom through control’ Arsene-Henri (1972) believes that
the occupants’ freedom must include the right to make ’mistakes’ and ’bad

plans’ without inhibiting the freedom of others.

Weber (Op.cit), on the other hand, sees the disadvantage of the
method as a by product of its advantages. By making the present systenm
somewhat more flexible, the method may actually be used for exploitation
by those pursuing their own selfish interests, without relinquishing their
control over the process of planning and design. In that sense, he
considers, it tends to postpone the needed reform in the decision making

process of housing.

And finally, the most important disadvantage of the flexible liwving
units that allow users to manipulate their own environment is that they
are generally considered more expensive than that of the traditional ones.
In an era of shortages, most of the opponents of this concept argue, it
is more important to provide housing than to be concerned with the luxury

0

of flexibility. However, studies on life-cycle .analys.is1 reveal that high

9 Turner et al (Ibid) define standardization as 'the process whereby parts or products are
manufactured similar enough to be interchangeable within an accepted or established range of walls
for size, weight, quality, strength.’

10 AIA (1974) defines Life Cycle Cost Analysis as a 'technique which allows assessment of a given
solution on the basts of considering all relevant economic consequences over a given period of
time (or, a life-cycle)'.
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The project contains 36 dwellings with minimum supports, as shown
in fig. 2.4, allowing maximum freedom in the arrangement of internal

partitions based on a 90 cm (3") planning grid.

The partitions, in contrast to the expensive and high quality long-
span structure, are crude being the cheapest available. The panels are
2500mm x 900mm, 35mm thick veneered hollow-core chipboard with cover
strips. They are held in place by friction screws. Skirtings and trims

are in moulded plywood.

In spite of the fact that the flexibility in housing turned out to
be constrained for several reasons (e.g., fixed size of the dwelling
units), a study of the internal arrangements of the apartment showed that
the inhabitants of the experimental building used the freedom provided by
the flexible partitions resulting in significant variations compared to
the plans suggested by architects. However, the study further reveals
that quality of the flexible partitions did not correspond to the
expectations of the occupants (Martel et al, Op.cit; Rabeneck et al,

Op.cit).

2.2.2 Great Britain

Name of the Project: Adelaide Road Estate
Location: Borough of Camden, London
Architect: Hamdi, N., Wilkinson, N.,

Greater London Council

It is one of the first support-infill projects based on SAR
principles that was built outside the Netherlands. The architects
developed the PSSHAK method (The Primary Support Structure and Housing
Assembly Kit) with the aim of allowing tenants to choose plan before
moving in, allowing the layout to be adapted to family’s changing needs,
and to subsequent tenants, and providing long term adaptation of the basic

structure to different mixes of dwelling sizes.

. et e o B it
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The estate consists of eight three storey buildings, located in an
existing urban fabric which is largely residential in character. The
primary structure used concrete piers and slabs which were positioned, so
as to provide ample freedom for residents to design the interior to match
their present as well as future needs. Fig. 2.5a shows possible positions

of partition systenms.

A complete set of industrially produced detachable units (or, the
assembly kits) was provided by a Dutch firm (Brunyzel) in compliance to
the need and choice of the individual tenants £following a couple of
revisions made by the architect and the representatives of the firm. The
partition system, which was employed in this scheme was innovated and
first used in Scandinavia. It has no fasteners to walls, floors and
ceilings and held in position by pressure screws (i.e. spring loaded jack)

as shown in fig. 2.5b.

The greatest obstacles that the architects encountered, however,
did not concern the technical considerations of building but evolved out
of the procedures and standards of the public agencies (Hamdi, 1978, Hamdi

et al, 1971; Lukez, Op.cit.).

2.2.3 The Netherlands

Name of the Project: Molenvliet
Location: Pappendrecht
Architect: Werf, F.v.d, Group Kokon

This project, an outcome of a competition, was the first support
project realized from the ideas and methods developed by SAR. It consists
of 122 dwelling units organized around courtyards as shown in fig. 2.6 for
over three hundred residents. The support contains carefully placed
concrete piers spaced at 4.37 m (i.e., 15 ft.) interval to accommodate

various different dwelling plans. The piers and slabs are constructed by



28

a6

protected zone

Fig. 2.4:

P

(After Martel et al,

lan,

Montereau Research Project,

Tr m | I - [ 7
exposed zone ]K‘
T - w
| SO\ SR NREE. SRR R L ; !;
,L service zone ﬁ . l!
T il EB ,
. ..
1 — ‘ “ LLdL
ﬁ‘/% A circulati | ) | ,
t:H A | _ .Q
o
2 liJ

France
1974)

Fig. 2.5a:

MARGIN o™
7 J20NEB
MARGIN «3

ZONE«
112

-

Positaon of Partition

System PSSHAK

(After Hamdi,

1978)

£
1, .7
! vf | : |
b bl
'f—'_—_——* | t)./)
? -
3 i t

inti! Components Pressure Screws Securing the Infill

Panel 1o the Floor and Ceiling

Fig. 2.5b: Detail of PSSHAK
Partition System

(After Hamdi,

Ibid)




29

7, a new construction technique,

using tunnel form'

The infill, laid out and controlled by the households, included
partitions, interior doors, kitchen and bathroom elements, electrical and
mechanical systems, closets and some of the facade elements. The
technique used to hold the partitions in position was the same as Adelaide

Road project as described earlier.
The conventional building approval process proved to be cumbersome
as the authorities required detail designs of the dwellings in the place

of the drawings showing the free plan support only (Lukez, Op.cit.).

2.2.4 Sweden

Name of the Project Tensta
Location: Near Stockholm
Architect: Unknown

The project contains 650 flats on a difficult sloping site.
Although flats were completed to plan-types, occupants had the option of
modifying or re-planning them according to their choices prior to move-in

at no extra cost.

The structure is built using the Skarne system of comnstruction,
which is characterized by large concrete panels with load bearing external
cross-walls and an intermediate row of columns to form a relatively

unobstructured floor area to each flat (Fig. 2.7).

The partitions are 70mm thick made of timber subframe anl vinyl

covered facing sheet of 13mm glass reinforced gypsum. The stancdard panel

n A tunnel form is a volume in the size of the structural bay it wil)l form. The hollow forms are
properly positioned, concrete is poured for the walls and the slabs, it can then be slipped out
of the bay and repositioned for a new bay if needed allowing builders to work rapidly and
efficiently (after Lukez, Op.cit.).
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size is 600mm which weighs 39 kg for 2.5a high panel. The panels are
placed over the floor finish and a 70mm wide batten is p.aced on the
ceiling with groves in both sides to accept plastic skirtings which mask
electrical installation. The batten is routed to receive the bolt head
of a spring loaded fixing device which keeps both batten and partition in
place. The partition had gained 1/2 hour fire rating and 30 db acoustic

insulation (Rabeneck et al, Op.cit.).

2.2.5 Switzerland

Name of the Project: Casa Patriziale di Carasso TI
Location: Carasso
Architect: Snozzi, L., Vacchini, L.

This project contains twelve flats and a polyvalent hall for 300
persons. The flats standardized for 4 1/2 and 6 1/2 room flats and are
frenly grouped around the service core, as shown in fig. 2.8, location of
which is determined with considerable atteation to provide a degree of
flexibility. The hall is situated on the basement level and extends up
to the entrance level with windows opening up in that level. The facades
of the flats are completely glazed and a covered parking site goes with

the house.

It is the only project, to the best of the author’s knowledge,
vhere commercial flexible partition system was adapted to residential
application. Steel faced partitions, manufactured by Strafor-Hawerman
Ltd., with self-evident joints finished in a uriform color were adjusted
as desired on a grid of 95 cm. Steel finished intermal doors and
partitions were erected after the carpet had been laid throughout the
whole flat. Steel finish allowed simple hanging of pictures, often with
the use of magnets. No attempt by occupaunts to wallpaper or paint over
the baked on matt acrylic finish was recorded in the post-occupancy
studies indicating the apparent acceptance and thus success of such

adaptation (Rabenick et al, Op.cit., Werk, 1970).
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Fig. 2.6: Molenvliet, The Netherlands
(After Lukez, 1986)

Fig. 2.7: Planning of Tensta, Sweden
(After Rabeneck et al, 1973)
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Fig. 2.8: Casa Patriziale di Carasso TI, Switzerland
{After Rabeneck et al, Ibid)
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2.2.6 Identification of General Problems Related to Flexible Partitions:

Lessons from the Past Experience

PR

The problems of flexible partitions, as identified by the author

from available feedback studies, could be categorized in the following

groups:

a. Functional Problems: Although the designers, in most of the cases,
considered general design of the support for flexibility, the projects
in reality display a comparative lack about appropriate technology in
relation to the residential partitions as required by the functions
of habitability and practicability. The occupants tend to use
whatever partitions are readily available at the expense of cumbersome
electrical distribution, low acoustic performance and sloppy
installation techniques. The problem, therefore, lies in bringing

simplicity, function and flexibility together in the most cost-

effective way.

b

b. Aesthetic Problem: The feedback studies show that in most of the
cases, poor finishing of the partitions create aesthetically
unpleasant and unacceptable indoor environment. They also reveal that
the most successful applications of flexible partitions were those in
which there were no external signs that they were unconventional. The

problem, therefore, lies in getting the appearance of a fixed wall and

still making it flexible.

C. Management Problem: Problems of management as revealed by feedback
studies are generally context dependent and more relevant to a renting
situation. Rearrangement of the partitions on moving, storing of
unused and new partition components and their general maintenance
appeared to be very critical in some of the projects. However, this

category of problem has the least bearing on the present study since




33

its context, as described in chapter four, concentrates on the housing
ownership market and clearly spells out the managerial
responsibilities of the parties concerned in each of its major

options.

2.2.7 Obstacles and Roadblocks to Adapt Commercial Flexible Partitions

to Residences

Although commercial flexible partition system was adapted to a
public housing scheme in Switzerland as described earlier, no information
about the obstacles and roadblocks as encountered by its imitiators in
relation to the idea of transferring a sophisticated product from one
market to another was available in any of the possible sources. However,
it is important to identify such problem areas with respect to the
proposed sectoral transfer of commercial flexible partition systems before
evaluating the adaptability of their functional, economic and aesthetic
performance in a new context. The next chapter (chapter three) discusses

such issues at length in a North American context.
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CHAPTER THREE

TRANSFERRING COMMERCIAL
BUILDING PRODUCT
TO

A RESIDENTIAL MARKET

This chapter explores the possible obstacles and necessary tasks
associated with the notion of putting an established commercial building

product in residential uses. The commercial flexible partition system in

» @y

order to be applied successfully and adequately in residences needs to be
investigated in two different yet interrelated areas: one is the subject

of transferring it to residential market, and the other one is the matter

e — ——

of its adaptability in a new context to fulfill the needs of the related

decision making participants. It would be a mistake to think that once

established, adaptability of commercial flexible partition systems would

automatically lead 1t to adequate applications in reality. In the course

T

of the research this point struck the author as particularly important and
as requiring a thorough investigation. Findings of such investigations
through interviews with selected representatives of building product
manufacturers, architects, developers and economists are further
strengthened by relevant literature, and documented in two sections.
Section one establishes the meaning of such sectoral transfer. Section
two points out its consequences and looks for strategies open to overcome

them.

R,
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3.1 Meaning of Transferring Commercial Flexible Partition System to

Residential Market

For a complete understanding of the meaning of sectoral transfer
of commercial flexible partitions in relation to the manufacturing and the
home building industries, it was necessary to collect information on the
production and marketing channels of building components, and their
relationships with the activities of the home-builders. The search for
information gradually revealed the existing scenario that follows in this

section.
3.1.1 Manufacturing Channels of Building Product:

The manufacturing channel of building product generally follows a
standard route in North America. The flow of activities related to the
manufacturing of a new building product could best be perceived by a
diagram (Fig. 3.1). The process starts with an assumption made on the
potential market demand of a particular building product. Such an
assumption is often verified by a market study done by market:_ing1 experts
as a part of the marketing researclf program of a particular industry,

which eventually serves as a basis for making production decisions.?®

Once market demand is ascertained through such a study, a team
genera.ly consisting of industrial and mechanical engineers aided by other
professionals begins the design process. When a satisfactory solution for

a specific set of requirements is achieved in the form of drawings,

1 Massle (1964) defines marketing as 'the performance of business activities that direct the flow
of goods and services from producer to the consumer and ncludes selling, buying, storage,
standardization, financing and risk taking.’

2 Massle (Ibid) defines marketing research as the 'systematic gathering, recording and analyzing
of data about problems relating to the distributing and sale of goods’',

3 Production decision mainly 1ncludes decisions on location of the plant, number and capacity of the
machines required to meet the market demand, working conditions within the industry and materials
handlyng.
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specifications and other technical information, it is followed by a sample

production.

The sample product along with the design documents (i.e., drawings,
specifications, calculations if any) are then submitted to the concerned
agencies for the purpose of certification. Such a certification is not
mandatory unless and until it is required by government regulations.
However, generally a building product should meet the provisions of
certain codes which varies with the occupancy characteristics of the
buildings in which it is intended to be used or installed. For example,
in case of the commercial flexible partition system, in absence of any set
standards, provisions set by The National Building Code, The National Fire
Code, and The National Electrical Code with respect to the business and
personal services occupanc'y'4 must be met. Depending on the existence and
availabilaty of required evaluative tests, such certification is provided
by private agencies in Canada (e.g. Canadian Standard Association,
Underwriters Laboratories of Canada). Generally, it takes four to eight
weeks to obtain such certification after submitting the design documents
and the sample product. After obtaining the certification, production
takes place according to the marketing strategies taken by the

manufacturer.

3.1.2 Marketing Activities of Building Product Manufacturers:

Within the scope of the marketing program of a building product
manufacturer, its marketing activities are spreaded over the entire period
of the production phase, and in some cases, extended up to the point of
delivery of the product to the customers. All the activities under this

program are integrated and balanced in terms of what is ‘the best’ for the

4 According to The National Building code of Canada (1985, p.4) ‘business and personal services
occupancy means the occupancy or use of a building or part thereof for the transaction of
business or the rendering or receiving of professional or personal services.'
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manufacturer in the market place with special attention paid to the
interests of the customers. Three main elements of such marketing
activities that bear significance in the context of the present analysis

are pricing, channels of distribution, and product promotion.

Pricing means translation of the value o% a particular product into
quantitative term (i.e. in dollars and cents) for customers at a point in
time (Massie, 1964). The pricing decisions are, therefore, the most
important tasks for a manufacturer since prices generate its prime source
of current revenue. The decision maker is required to make valid
judgments concerning customers’ income and competitive markets. In case
of the commercial flexible partition system, it is only obvious that such
pricing is targeted towards a capital intensive building industry (i.e.

the commercial pbuilding industry).

Channels of distribution is the second major aspect for the present
concern. It is the route that a particular product follows in its passage
from the manufacturer to the customer. For a building product this route
could either be very simple or be very complex depending mainly on the
nature of the product, nature and location of the market, and the
availability of middlemen tc handle the product. The manufacturer is free

to select one or more than one distribution channels from the following

alternataives:

a. General or Intensive Distribution Channel whereby the manufacturer
seeks to obtain the widest possible distribution for its product by
allowing it to be sold by anyone willing to stock it.

b. Selective Distribution Channel whereby the manufacturer chooses only
those outlets that are best suited to serve his needs.

€. Exclusive Dealership Channel which allows only one middleman to stock

and sell the product in a given market.
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d. The Leasing Distribution under which the manufacturer gives possession

and use of the equipment to a party but the title remains with him.

In general, the commercial flexible partition systems are channelled to
the customers through exclusive dealers chosen by the manufacturers in

strategic locations with respect to the potential market demand.

Product promotion represents the third set of marketing activities
of a manufacturer, which refers to its nonprice selling deeds directed
towards assisting the salesman in making his efforts more productive. The
following two are the most widely accepted and used techniques of such

product promotion:

a. Advertising which refers to any paid form of nonpersonal
presentation of a product to appeal to the mass.

b. Personal Selling which refers to the process of assisting and
persuading to buy a product in a face to face situation. Sales
force is hired and trained by the marketing manager and directed

either to the middlemen or to the ultimate consumer.

The marketing activities of the building product manufactures, as
outlined in the previous paragraphs, interact with the main events in the
building industry in a definite way. It would, therefore, be prudent at
this stage to grasp the model of the present North American home-building
industry before any consequences of transferring the commercial flexible
partition system to residences could be traced with a reasonable degree

of accuracy.

3.1.3 Home Building Industry vs. Building Product Manufacturer:

The activities of the home-builders in North America are

streamlined to a point at which they permit great efficiency of the
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activities themselves. The main events in the home building industry
along with the related participants and external influences which bear
upon the cycle are clearly shown in figure 3.2. In brief, the decision
to build on the part of the home-builder is followed by start of
construction, the completion of the home and occupancy. Sales figures
that are generated by selling of homes are fedback into the management and
marketing part of the process where they become the most important

influences in relation to the next decision to build (Roberts, 1970).

There are two kinds of external influence that bear upon the
building process: the industry norms (e.g., architectural and planning
considerations, zoning and code regulations), and the influences of the
building product industry. The first set of influences remains constant
over a long period of time, whe ‘eas the second set tends to change with
the introduction o©f new building materials and products. Such changes
depend heavily on the product promotion activities of the concerned
building product industry. 1In the present context, as shown in fig. 3.2,
the building product industry and its promotional activities interact
directly with the builders, and no direct link between them and the user
of the dwelling unit (i.e., the occupant) exist to time that now is. 1In
an attempt to identify consequences of transferring the commercial
flexible partition system to residential uses that follows in the next

section, this particular point would bear importance and significance.

3.2 Consequences of Transferring the Commercial Flexible Partition

Systems to Residential Market and Possible Strateqies to Overcome

the Constraints

Now that the essential perspectives of the building product
industry and the home-building industry have been drawn to a reasonable
clarity in the last section, it is possible to understand the consequences
of transferring the commercial flexible partition system to residential

market in terms of the problem areas and the obstacles that might occur.
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The search for information also revealed the tasks and strategies to

overcome them.

3.2.1 Consequences

Consequences of sectoral transfer of commercial flexible partitions

could be seen as immediate and far fetched effects, and categorized into

three groups of constraints as follows:

a. Legal constraints:
Altbough no permission is required to transfer the commercial flexible
partition system to residential market, each of the systems must
conform to the provisions of The National Building Code, The National
Electrical Code and The National Fire Code with respect to residential
occupancy .’
For non-load bearing partitions in particular, nothing much 1s
provided in the National Building, Electrical and Fire Codes of Canada
(Op.cat.). Mentions of partaitions or requirements related to
partitions could only be traced in the documents mentioned above as
the following:
Table 9.10.3.A
Forming Part of Amicles 91031 91121 and011 22
Fininh Fire
Type of on Fach [Resivance|  Sound
Walt Mo Descriplon Side Ruting Raunyg
(AN} h (R T}
25 190 mm sieel studs spaced up C ta 11
to 600 mm o ¢
Non 26 [ Same as 28 D I i
loadhearing | 37 1 Same a« 25 with mincral fibre C 1 n
steel stud filling cavity
28 | Samc as 25 with mineral fibre D P n
filling cavaty
Column | 2 3 4 5 6
Addendum to Table 9.10 3 A
' The finishes designated by letter reler to the following
A = 127 mmgypsum board taped joints
B = 12 7 mm gypsum sand placter
C = 159 mm spearat Dire resntam Type X gypsum board conlomung to CSA ARY 27
Gvprum Board Products  and
D = 19 mm gypsum sand plaster on 9 S mm gypsum tath or metal fath
5 As specified by The National Building Code of Canada (15985), residential occupancy means 'the

occupancy and use of a building or part thereof by persons for whom sleeping accommodation 1s
provided but who are not harboured or detained to receive medical care or treatment or are not
involuntarily detained.’

b oreytas

i g




45

SUBSECTION 9.10.11. FIREWALLS

Firewalls 9.10.11.1. Exceptasprovidedin Aricle 9 10 t1 2, aparn wall on aproperty
line shall be constructed as a firewall

Pany walls 9.10.11.2. Ina biwlding of residennal oc cupancy 1n which there 18 no dwelling

between unit above another diwelling unit, aparn wall ona property line between dwelling

dwelhing units units need not be constructed as a firewall provided 1t 1s constructed as a fire
separation having not less than a | h fire-resistance ranng Such wall shall
provide continuous protection from the top of the footings to the underside of the
roof deck Any space between the top of such wall and the roof deck shall be
tightly sealed by caulking with muneral wool or noncombusuble matenal

Technology Constraints:

It was mentioned earlier that the number and the capacity of the
machines and other facilities required to manufacture a particular
building product are set as essential parts of the production
decisions at the managerial level. These decisions are made on the
basis of the marketing research that is conducted in the initial stage
of the production cycle. Accordingly the number and the capacity of
the machines are kept to an optimum level. However, in most of the
cases, the manufacturers hold excess capacity to cope with incidental

situations that might occur during the production phase.

The transfer of the commercial flexible partitions to residences would
mean opening of a new market and consequently an additional demand
which might start to interfere with the productive arrangements of the
manufacturers concerned. Increasing capacity means aintroduction of
more machines that would ancur an added fixed cost to the
manufacturer. Most of the manufactures would not take such financaal
risks unless and until they are assured of a steady market. However,
the study assumes the option of adapting existing production methods

for the time being without starting a new one right away.
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c. Marketing Constraints:
The present marketing techniques of the commercial flexible partition
system present the third set of constraints in their adequate and
successful transfer to residences. Firstly, high prices of such
systems in comparison with the widely used fixed gyproc wall stand as
the most significant obstacle. The pricing policy of these systems,
as discussed earlier, are targeted towards the commercial building
industry which is characterized by a high 1level of economic
prosperity. In absence of pertinent information on the potential life
cycle cost savings by using these systems in the residences the home-
builders as well as the dwellers, would be reluctant to incorporate

them in their schemes.

Secondly, the concept of support and infill, as discussed at length
in chapter two, requires that in an ideal condition the infill system
would be procured by the dwellers themselves according to their
choice, need and affordability. The marketing channel of the
partition systems which does not have any link with the dwellers
presently has to be modified to let the new housing system work to its

utmost efficiency.

3.2.2 Strategies Open to Overcome the Constraints:

The legal constraints in relation to the transfer do not
necessitate any strategy that has to be undertaken. Any deviation from
the code regulation for any of the partition systems would simply mean
that it would not be transferrable since it would neither be possible to

modify the system nor be permissable to change the code.

However, to overcome the rest of the constraints as outlined in the
last section, the following tasks and strategies are open to the builders

and the manufacturers:




3

¢ 3

¢ 3

47

Gradual Introduction of the Partitions

The builders could gradually introduce flexibility in housing in their
schemes. They could give options to the dwellers for flexibility in
a limited number of units and inform the prospective buyers about
their merits and a possible life-cycle cost savings in installing the
flexible partition systems. This gradual introduction would enable
the manufacturer to handle the demand with the excess capacity of the

technology which they presently hold.

Extensive Marketing Strategies

The manufactures could reconsider their pricing policies for a new
competitive market. As an essential strategy, they could turn to the
concept of third degree price discrimination’® which occurs when
manufacturers charge different prices in different markets for the
same product. (e.g., different prices for the same telephone services
for commercial and residential uses). If efficiently done, a reduced
price coupled with the adequate information on the associated life

cycle cost saving could open up a new market which would maximize

their market share over the total industry sale.

Secondly, to penetrate into a new market, the manufacturers could
diversify their marketing channels (e.g. pushing the product directly
to the prospective buyers and builders simultaneously through dealers

as well as personal sales).

And finally, the manufacturers could further intensify their product
promotion activities through leaflets, advertisements and enjoy their
greatest opportunity to stimulate market demand. Certainly these

promotional activities mean ‘cost’ to them and these have to be

Clarkson, K.HW., et a1l (1982) define third degree price discrimination as ‘'the sale of technmically
similar goods at prices disproportional to their marginal cost, taking fuil account of
manufacture, sale, delivery and also risk and uncertainty.'
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justified in terms of increased sales and profits.

3.2.3 The Adaptability Question:

It was clearly stated in the beginning of this chapter that
acceptabilaty of builders and dwellers to install the flexible partition
system in residences would depend heavily on their adaptability in a new
context. Within the scope of the present study, a set of evaluation
criteria is required to examine such adaptability accurately. The
following chapter stipulates a rational approach in forming a set of an

appropriate evaluation for the aforesaid purposes.
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CHAPTER FOUR

FORMING EVALUATION CRITERIA
AND

DEVELOPING EVALUATION SYSTEM

This chapter stipulates a rational method in forming a set of
evaluation criteria and developing an appropriate evaluation system which
could be used to examine the adaptability of the presently available
commercial flexible partition systems to residential applications in North
America. As the research progressed it was understood that neither a host
of information on each of the partition systems by itself, nor its
organized documentation was able to give a satisfactory answer to the
research question. A tool was essentially needed with the help of which
it would be possible to evaluate whether the commercial flexible partition
systems which were designed and marketed to meet a particular set of
requirements could satisfy another set of requirements or not. This
chapter is organized in three sections. Section one prepares the ground
to an appropriate approach in forming the required set of criteria.
Section two forms them in a logical order while section three developes

an evaluation system suitable for the particular purpose.

4.1 Preparing the Ground for an Appropriate Approach: Towards Forming
the Required Evaluation Criteria:
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4.1.1 Construction of a Conceptual Framework: The Context of The

Evaluation: The Parameters of the Investigation

To accomplish the objective of forming a tool, it was necessary to
construct a conceptual framework within the boundaries of which the
partition systems would be evaluated. Following paragraphs describe such

boundary conditions.

At the inception in North America the concept of support and
infill, as outlined in chapter two, is likely to bear significant appeal
and seems to be more meaningful in the area of ownership housing market.
As multi-family housing has already started to drift more and more away
from rental to condominium ownership, the buyers would certainly want to
personalize their dwelling units and would like to be willing to pay the
price to do so. In other words, it would be quite logical to perceive
that they would gladly pay the premium, if any, for this freedom of
initial organization and potentials for future change (Wasserman, 1981).
It would, therefore, be realistic to propose that the partition system
under present investigations would be incorporated in various standardized
and neutral building envelopes (i.e., the support variations) developed
for ’‘condominiums for sale’ situations in particular. However, in the
existing North American housing scenario, even in the presence of the
technology required, it might necessitate yet another research to identify
flexible dimensional systems by using SAR methodology that would
accommodate a large number of unforeseeable uses of the internal space.
However, multi-unit housing in the present North American market,
generally characterized by column and slab construction, could easily be
built or adapted as support. It is, therefore, assumed that such
adaptation could be possible without disrupting or changing the present
system. IL is further proposed that the flexible partitions under
consideration would not be meant for being installed throughout a dwelling

unit. For obvious reasons, wet cores like kitchen and toilet would have
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fixed partitions.

As far as the nature of occupant participation is concerned, it is
assumed that his intervention may take place at the conceptual level
involving planning of his dwelling units, at the level of the execution
of work related to the installation of the partition system or, at both
levels. The possible options could, therefore, be combined in multiple
ways dependaing on the local conditions, and occupant’s interests and
skills. The possible scenarios in which a developer could interact with
an occupant within this conceptual framework are illustrated in fig. 4.1

while the major options are described in clearer terms in the following

paragraphs.

One of the major scenarios, as shown in fig. 4.1, implies that the
developer sells the support (or, the shell) with an incorporated heating
system and sanitary appliances; the occupant plans his unit by himself
with or without the help of a planning guide provided by the developer;
he chooses the partition system according to his need, taste and budget
within the choice provided by the developer. The developer installs the
partitions (may be through a contractor) and adjusts the price according

to the quantity and type of the system specified by the occupant.

The other major option, also shown in fig. 4.1, implies that the
developer sells the support (or, the shell) with an incorporated heating
system and sanitary appliance, the occupant plans his dwelling unit by
himself with or without the help of a planning guide provided by the
developer; he selects and buys partition system on the open market
according to his need, choice and resources; installs the partitions by
himself exercising his skills and putting his labor. However, in both the
major options the partiation system would belong to the occupant and he is
supposed to maintain a reasonable stock of variable components (or, a

storage) and tools that might be used or interchanged in case of future




»:»‘:.. .',.

53
transformations of the internal space of his dwelling unit which would
most probably be associated with possible additions, omissions or

relocations of the partitions.

It is further assumed that any additions, omissions or relocations
of the partition system under consideration would take place in response
to the changing needs of the occupant, as outlined in Chapter two, and
thus would only relate to the long range internal transformations, as
shown in Fig. 4.2, as opposed to day to day, or day to naight
transformations of the internal spece of the dwelling unit. It i1s waise
to make thas assumption since feedback studies on flexible housang
projects realized in western Eurocpe reveal that although the mere
knowledge that the layout can be altered, 1f so desired, has a positive
effect on occupants’ satisfaction and although the occupants value thais
opportunity most highly, transformation of the internal space in practice
was rarely a day to day hobby of the occupants. Changes made after move-
in only took place in relation to the necessity that emerged at different

stages of the occupants’ life cycle at reasonably lengthy aintervals

(Rabeneck, A., et al, 1974).

And lastly, it is important to note that the proposed context
permits but does not require a change in the occupants’ present role in
the housing process in which his partitipation is limited to choosing a
complete housing unit. This implies that the concept of support and
infill should preferably be introduced gradually instead of trying to
bring it in by disrupting the fibre of the existing housing process

entirely by overnight.

4.1.2 Evaluation Approaches in Practice:

Bounded by the limits set by the context outlined in the 1last

section, the quest for an appropriate approach in forming the required set
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of evaluation criteria could set about. In order to formulate a rational
approach, it was necessary to take lessons from the past experience on
different evaluation systems that have been devised in several countries

for assessing building products and materials. Two main streams of

approaches were identified, as described in the following paragraphs, from
a handful of evaluation schemes that were reviewed by the author from the

available literature on this topic.

v The first stream of approaches, as represented by the ER (Egenska
predovisioning) system which has been developed in Sweden, is more
concerned with general properties of a product or material rather than its
use in some specific and defined way. The ER council, an or-ganization
founded for thais purpose, publishes ER sheets containing complete and

reliable information about the properties of products or materials based

ey men

on extensive laboratory tests conducted uniformly for each of them by
approved agencies. Similarly, the councail publishes ER surveys which
provide guidance on how to interpret the properties of products and
materials. Thus, the ER sheets and the ER surveys provide a common
framework for the project designer, product manufacturer, building

contractor and building owner (The Editors of Industrialization Forum,

: 1970). This type of evaluation of general properties of building products
and materials on the basis of laboratory tests by approved agencies 1is,

in fact, not very uncommon in evaluation schemes in other countries. 1In

-

North America, laboratory tests are generally conducted by approved
agencies (e.g., Underwriters’ Laboratory of Canada) and results are often
incorporated with the related certification documents. However, keeping
aside the impossibility of testing the properties of each and every
commercial flexible partitions within the limited scope of the present
study, this approach seems not to be logically pertinent for the present
purpose since it is based on the statements of facts validated by the ER
procedures, and not on statements of suitability of particular product in

particular building situation.
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The other stream of evaluation approaches as represented by The
Method of Assessment and Testing (MOAT) devised in the United Kingdom, is
based on the suitability of particular products or materials for
particular building situations. A board called the Agrément Board has
been formed in response to the need for a neutral organization which would
provide unbiased and independent assessments of single proprietary
products in specified uses. Therefore, in this system of evaluation, if
a particular product or material claims more than one kind of use, then
each needs to be considered separately. Since it is impossible to deduce
the performance' in use of a product or a material from its basic physical,
chemical and mechanical properties alone, the provision of information
sheets containing technical data is not the point of concern in this case.
The Agrément Certificate issued by the Board is rather an evaluation of
a material or a product based on fairly elaborate process of testing the
levels of performance which the product or the material must demonstrate
if it is to work satisfactorily in a specified building situation (Parker,
1970). Although the tests and the simulative experiments required for
this method of evaluation, often at high expense, restrict the possibility
of applying it directly to the present purpose, the underlying principle
of performance in use seems to be useful and relevant. However, the
fundamental principles of the concept of performance needs amplification
to demonstrate how it is applied in evaluating existing profucts or
materials before a systematic approach to fulfill the present objective

could be developed.
4.1.3 Essentials of the Performance Concept

The concept of performance is, in fact, indispensable to evaluate

1 According to Bennett (1979), the performance of a material or a product is 4ts "inherent
capability to meet requirements set forth by the user. It 1s the product’s ability to respond
to user needs and environment impact."
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an existing product or material in terms of user needs? (Camous, R., 1972).
It considers that the building proces? starts with user needs (or,
participant needs) and ends up with a physical solution (i.e., the
building itself) as shown in Fig. 4.3a. In simple terms, the physical
solution is considered as ’'good’ if it corresponds to the needs of the
participants that had been identified at the initial stage of the building

process.

Verification of this correspondence or match necessitatzs an
intermediate stage where the performance requ.iz'elents4 (or performance
attributes), i.e., the requirements that a particular solution is supposed
to satisfy, are described without prejudging the means that would be used
to achieve the physical sclution. Each of the performance requirements
or attributes could eventually be transformed into a measurable® whole or
parts which is termed as performance variables. Thus each of the
performance requirements or attraibutes is made up of one or more
performance variables (Mathur, 1980). For example, thermal comfort is one
of the performance requirements of a building. The thermal comfort of a
building has, in turn, temperature, air exchange per unit time, air speed
and humidity as its constituent parts, each of which i1s a performance

variable by itself.

2 According to Bennett (Ibid) 'user needs a~e requirements in building design that should provide
an environment that supports, shelters and stimulates the users of a facility'.

Rosen et al (1979) defines user needs as *identifiable human needs (physiological, sociological,
psychological) resulting from the performance of daily living or working activities.’

3 According to Mathur, (1980) the bullding process involves two distinct acts: one 1s the design
process which 1s the process of makina propcsals as how the physical solution n response to the
user needs w11l be achieved; and osther 1s the production process which 1s the process of
carrying out the proposals 1n oro .0 achieve the physical solution.

4 Rosen et al (Op.cit.) define performance requirements (or, attributes) as 'statements developed
from 1dentified user needs and objectives that indicate an expected level of performance in order
to fulfi1l a grven function.’

5 Blachére (1970, pp. 3-8) holds that the performance variables could either be quantiiable or non-
quantifiable. Quantiiable varisbles are the variables which could be expressed in numerical values.
Non-quantifiable variables are the variables which could only be expressed in descriptive terms.
1f variables to be measured are non physical (e.g., pleasure, satisfaction), it is st111 possible
to ‘'measure' (not in the physical sense) 1t by a subjective scale, a scale which can vary from
one person to another.

 en. ma o



F

58

Each of these performance variables must achieve certain
performance levels to exhibit the desired requirements or attributes
(e.g., thermal comfort) as per user needs. The performance level required
of a variable, or the limit set on the performance level of a variable as
per user needs, or, in some cases, as per statues (i.e. by-laws, codes,
standards) 1s called a performance criterion (or, an evaluation criterion)
which has already been defined in chapter one. Performance criteria could
be set for each of the variables that bear significance on the final
performance of a physical solution fo fulfill a specified function even

before the solution is developed or available.

On the other hand, once the physical solution is developed and
available, performance characteristics® of each of its variables could be
obtained from field observation or 1laboratory tests or simulativc
experiments. With criterion set for each of the variables, evaluation,
as defined ain chapter one, of the physical solution would consist ain
comparing the levels of the performance characteristics under each
variable (1.e., the level obtained, or measured) against the respective
criterion, (1.e., the level required) as shown in Fig. 4.3b. It is in
this way that a physical solution could be evaluated, by comparing numbers
where the variables could be expressed in numbers or by comparing phrases
where it would not be possible to quantify them in a similar way.
However, the hierarchy and the relationships of the constituent levels of
a physical solution (or, a building) must be understood before an
evaluation at the level of a building product could be done efficiently

and analyzed meaningfully.

It 1s, therefore, very important to recognize that a building is

an accumulation of interrelated components. The building products (e.g.,

6 The author defines performance characteristics as ‘the observed or measured level of performance
of a variable obtained 1n reality after the first solution has been developed and made available,
which might differ from 1ts anticipated or projected level of performance'. (after Camous, 1972)




fut

59
the flexibe commercial partitions) which are offered on the market place
by manufacturers are, in fact, components. The components which a
huilding is composed of are numerous and can be simple or complex ranging
from a floor tile, a window, a partition to a prefabricated kitchen or
bathroom. These components are made from certain materials. In order to
better comprehend what evaluation would mean at the level of components,
an intermediate level, i.e., the level of functional element, should be
introduced (as diagramically shown in Fig. 4.3c) between the level of

building and component.

Functional element is a set of functions combined in a particular
way in the building as a whole (Camous, Op.cit.). Some of the functions
of a functional element can occur in another functional element, but a
particular combination of each of them is unique. The ainternal
subdivisions of a building are, for example, functional elements which
have the general function of defining spaces in relation to different
kinds of indoor human activities. The main components of internal
subdivisions are: partitions, doors, ceiling system, floor tiles. The
concept of functional element allows to pass from the level of components
to the level of a building and makes it possible to describe the required
performance at each level. It must be understood here that performances
required at one level is dependent on the requirements at the level
immediately above it. For example, performances required of a partition
would depend on the type of internal subdivision it would eventually

enclose.

On the other hand, unlike performance requirements, performance
characteristics at any level would depend on the level immediately below
it. For example, performance characteristics of wooden partitions are
effectively different from those of a metal partition since properties of

these materials which they are made of are different.
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Keeping in mind the essentials of the performance concept described
herein, it would be appropriate at this point to start to identify related

participants in the housing process.

4.1.4 Identification of User: Relevant Participants in the Housing

Process

It is important to point out the relevant participants in the
housing process on the basis of whose needs, goals, and aspirations the
performance requirements for the flexible partition system for free plan
condominiums in North America would be set. Participants associated with
the housing process in North America can be identified and their area of

responsibility and involvement pinpointed in the following categories:

a) Building Materials and Products Manufacturer: The party who
develops and markets building materials or building products.

b) Design Decision Makers: The design professionals (e.g.,
architects, engineers) who usually select building materials and
products for a project.

c) Developers (or, Builders): The party (e.g., construction manager,
contractor, sub-contractor) involved in the production phase of a
project who generally make recommendations on building materials
and products to bring a project in at the construction cost
estimate.

d) Householders (Or, Occupants): The individuals who eventually
occupy dwelling wunits generally after completion of the
construction phase. In rare cases, they are allowed to select
certain products and appliances as per their choice, needs and

affordability.

Since commercial flexible partition systems, subject to the present

evaluation, have already been manufactured and made available in the
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market, the part of the manufacturer’s objectives, needs and agpirations
seems to diminish although the present study might initiate a process of

developing a new system exclusively for residences.

The model of househclders participation within the conceptual
framework of the evaluation set in the beginning of this chapter makes the
role of the design decision makers insignificant. It is, therefore, only
justifiable not to anclude the needs of the manufacturers and the design

decision makers separately in formulating the required set of criteria.

However, within the context set for the evaluation, successful
adaptation of the commercial flexible partitions to domestic uses would
primarily depend on the acceptance of the developers and the householders.
Therefcre, 1t would be logical to formulate the set of criteria on the
basis of their needs and aspirations. It 1s well understood that there
might be points of conflicts between the needs and aspirations of
developers and those of householders but it is assumed and expected that,
even from the developers’ point of view, marketing potentials of dwelling
units would 1largely depend on the needs and aspirations of the
householders. Therefore, it would not be unjustifiable to consider only

the common needs of these participants under different need categories.
4.1.5 Categories of User Needs:
User needs can be sorted into three categories: The Sociological

Needs’ (or, The Social Needs), The Physiological Needs’ and The
Psychological Needs® (Rosen et al, Op.cit.; Blachére, 1970; Parson, 1972).

7 Bennett (1979) defines The Soclological Needs as 'the basic human requirements that are produced
by political, economical and cultural standa~ds of socrety’.

8 Bennett (Ibid) defines The Physiological Needs as ‘the basic physical requirements that are
generated by survival and daily livang'.

9 Bennett (1b:d) defines The Psychological Needs as 'the perceived human requirements generated by
social pressures, reactions to the environment, and mental attitudes and states of mind.'
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A step by step procedure could be followed to derive relevant performance
requirements along with their variables from the grass root level of these

three categories of needs and criterion for each of them could eventually

be set.
4.2 Formulation of Evaluation Criteria
4.2.1 Bvaluation Criteria from Sociological Needs

The sociological needs of the developers and the householders in
relation to the incorporation of flexible partition system to dwelling
units in condominiums would center around the word ’economy’ (according
to social scientists, economic aspect is a function of sociological
order). Economic constraints placed on the developers and the
householders must be evaluated since success with economic aspects is a
quality on the same plane as success with the physical and other aspects
of a building component. There is, therefore, no difference between
economic and other performance requirements (Blachére, Op.cit.). It
should alsoc be noted here that in many cases the decision making
participants in the housing process are restricted more by economics than
by any other performance criteria (Rosen, Op.cit.). A step by step
process of formulating evaluation criteria from the basic sociological
need of 'economy’ has been presented sequentially in a tabular form (Table
4.1). The table is followed by necessary explanatory notes to illustrate
how acceptable levels of performance (or, the evaluation criteria) were

assigned to each of the variables.
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Sequential Presentation of Forming Evaluation Critetia in a Step by Step Procedure

on the Basis of Sociological Need Common to Developers and Householders.

121 Installated
cost (1 4 1)

Sociological Need Performance Evaluation or
Common to Performance Requirements Variables Performance Criteria
Developers or attributes: under such Assigned to each of
and Performance the variables
Householders Requirements (quantifiable or
non-quantifiable)
Economic Needs o Economy: should be a. Cost The nstallated cost
compatible with the ($ per 1.ft) should not exceed
traditional fixed 1 Cost of $188 per linear feet
partitions in terms of components (L. ft)
cost and benefit 11 Cost of
installation

tenance compatibles
with normal domestac
actwities

o Durability:* The b. Useful The useful 1ife
performance should 1afe should be minimum
continue to maintain (years) 50 years
1ts 1mitial characte-
ristics for a desirable
length of time inspite
of normal wear and tear

o Maintainability:* c. Mode of Should have provi-
should have a possibi- cleaning si1ons for cleaning
11ty for easy main- operation with ordinary light

wt. domestic cleaning
appliances, and soft
detergent without the
help of machineries,
washing liquids,
equipments with
special chemicals.

partitions,

Although the developers are not directly concerned with durability and mainter ability of the
their Interests 1n these two attributes are quite obvious since they would

eventually add to the marketing potentials of these flexible partitions.
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a) Cost: It is a difficult task to assign an appropriate cost
criterion for flexible @partition systems in residential
applications. The concept of support and infill (or, flexibility
in housing) is not designed primarily to reduce the cost of housing
per se, but rather to match the dwelling accommodation to the
budget of the householder and his short and/or long term needs.
Nevertheless, both the developer and the householder would
obviocusly be interested in the effect of introducing flexibility

in housing on the cost of the dwelling units in terms of economics.

Intensive studies on economics of support consistently agree
that there are great potentials for cost reductions in the new
concept which could be classified into three categories: Short
Term Benefi tsw, Integral Cost Benefi ts'! and Benefits Related to
Depreciation and Finance'?. Additional costs, if any, in spite of
the cost reductions should further be wexighted .against easy
maketing potentials of the flexible dwelling units. It is,
therefore, realistic to assume that the cost of flexibility in
housing (or, the cost of the support structure) is compatible to
that of conventicnal housing on the basis of the findings of
several studies, one of which clearly states, ’given substantial
quantitative benefits inherent in adaptable experiments in
comparison to inflexible one; the study provides clear evidence

that flexibility can be atforded’ (Hartkopf, 1974).

The context set for the present evaluation implies that the

10

1

12

Lukez (1986) defines Short Term Benefits as 'savings due to improved construction and building
methods using off site production techniques, not necessarily by the same contractor.'

Lukez (Ibid) defines Integral Cost Benefits as 'savings which can be determined by understanding
and controlling 11fe-cycle costs over the life of a building."'

Lukez (Ib1d) defines Banefits Related to Depreciation and Finance as savings by the households
and the capitai market consequent to the finance according to the life time of the components

instead of 11fe time of the entire building which make more money to be available in the capital
market.

-
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household, being assured that the cost of the support is compatible
to that of the traditional dwellings, would be more concerned with
the possible long term benefits of the flexible partitions since
additional cost, if any, would be borne by them according to what
they specify as per their taste and requirements. It would not be
justifiable to assign cost per unit of conventional fixed partition
as the acceptable figure for the flexible partitions since the
flexible partitions offer additional future benefits to the
households. These future benefits which are inherent to the
flexible character of the partitions must be taken into accounts
before arriving at a workable cost criterion. 1In other words, it
would be a gross mistake to disregard flexible partitions only
because of their higher initial costs as compared to those of
conventiocnal fixed partitions. Thus, it necessitates a life cycle
costin953 instead of a simple costing to arrive at a meaningful cost
criterion which would deal with the potential use rather than
concentrating on the immediate use of the flexible partition

itself.

Now, it 1s necessary to deal with two different aspects of
the problem to be able to solve for the cost criterion on the basis
of life cycle costing. Firstly, varying tasks and their respective
costs associated with conventional and flexible partition system
in relation to the phenomenon of relocating them must be identified
correctly. Table 4.2 shows all possible tasks in relation to a
single relocation (Friedman, 1987). Secondly, the number of

relocations of a particular partition over the life cycle' must be

13

14

Deli'isola ot ai (1981) defines Life Cycle Costing as "an economic assessment of an item, area,
system, or facility and competing design alternatives considering all significant costs of
ownership over the economic 1ife, expressed n terms of equivalent dollars.

The AIA (1977) defines life cycle as "the period of time between the baseline date and the time
horizon, over which the future costs relating to the decision or alternative under study will
be 1ncurred.”
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'flexibility’ Alternatives

(after Friedman,

1987)

Tasks and Costs Associated with ’Conventional’ and

Alternative Relocate wall beiween adjacent bedrooms

CONVENTIONAL FLEXIBILITY
TASKS Cost! TASKS?2 Cost!
1 Remove gypsum boards (] 1 Unscrew boards Ct
2 Detach service iings c2 2 Detach service lines c2
(f exist) (f exist)
3 Remove studs c3 3 Unscrew studs c
4 Fix ceiling and floor C4 4 Install the same studs in a
new location 4
S Re-nstall new stuus cs $ Install the same wall boards
n 3 new location Cs
6 Re-connect service lines C6
7 Cover studs with gypsum boards c?
8 Plaster gypsum boards ce
9 Clean up debrs cs
10 Pant c10
Cost (Conventanal) Cnc Cost (Flextble) Cnt
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predicted with a reasonable degree of accuracy. Studies on family
growth consider a time span of fifty years as a realistic life-
cycle period and reveal as shown in Fig. 4.3, that within this
cycle there are six possible instants with respect to a base line
date' and a time horizon'® which might necessitate relocations of
partitions including the initial arrangements as per needs, choice
and affordability of households prior to move in (Tatsumi et al,
1987). It could, therefore, be assumed that households would
relocate one particular partition at least three times (or, take
advantage of the flexibility on fifty percent of the probable
relocation occasions). If same number of relocations over the same
time horizon is considered for conventional fixed partition and
flexible partitions side by side, it would take the form as shown
in Table 4.3. Contemporary prices indicate that total costs to
install a solid fixed partaition with gyproc on both sides of wooden
studs with standard electraical provisions would be $35.00 per L.ft.
The price for demolishing such a solid partition, on the other

hand, would be $15.00 per L.ft as shown in Table 4.3.

The AlA (Ibid) defines baseline date as ‘'the starting point for the life cycle cost analysis,
beyond which decisions deal with future courses of action'. It 1s the ‘today’ in the analysis.
May be referred to as the baseline year (or analysis year 0).

The AIA (Ibid) defines time horlzon as 'the ending point of the 1 fe cycle cost analysis. The
cutoff, or last year, of the analysis.
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Table 4.3: Cost of Conventional and Flexible Partitions

INSTANT COST FOR CONVENTIONAL COST OF FLEXIBLE
IN FIXED PARTITION PARTITION
TIME HORIZON (includes Service &
Demolition Cost)
Base Line Date CC = Initial Cost of CF = Initial Cost
(Analysis Year 0) I  Conventional I of flexible
Partition Partition
($35.50 per L.ft)
First Probable CC = Cost of First Reloc- | CF = Cost of First
Relocation 1 ation of convention- 1 Relocation of
(Analysis Year 11) al Partition Flexible
($51.00 per L.ft) Partition
Second Probable CC = Cost of Second CF = Cost of Second
Relocation 2 Relocation of con- 3 Relocation of
(Analysis Year 29) ventional Partition Flexible
(Identical with CCy) Partition
Third Probable CC = Cost of Third CF = Cost of Third
Relocation 3  Relocation of con- 3  Relocation of
(Analysis Year 46) ventional Partition Flexible
(Identical wath CCy) Partition
TOTAL CC = CI + C.I + C2 + C3 CF = CI + CFy ¢ CF2
T T + CF3

Now, life cycle cost saving or total saving over the life cycle of

Rt

. a household by incorporating flexible partition as against

R

conventional fixed partition alternative takes the following

mathematical expression:

t=n
L = E f - CF
P CS n (CCT T)
t=o0

Where LCS = Life Cycle Cost Saving

fn = Multiplier Combining Time of Frequency of
occurrence including Present Value Discount
and Inflation Escalation.

CC; = Total Cost of Conventional Partition

CFr = Total Cost of Flexible Partition

! It is possible to fix any combinations of the variables in the
equation and solve for the unknown one. However, a Break-Even

: Analysié17 will be required to solve for the cost of flexible

17 The AIA (Ibid) defines Break-Even Analysis as 'a procedure for evaluating alternatives in terms
b of a common unknown variable. It involves solving for the value of the variable which w111 make
the cost equations for the alternatives eguivalent; this value 1s the break-even point'.

i
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partition that would be compatible to its conventional counterpart.
Allowing no life cycle cost saving (i.e. LCS=0) and substituting
the value for CC; from Table 4.4, the break-even cost for flexible
partition becomes $188 per L.ft. (For detail calculations vefer
to Appendix 5). It means that this is the amount that the two
alternatives will be equivalent over a life cycle of fifty years
allowing three relccations. If the unit cost of any flexible
partition exceeds this amount, it will not be economically feasible
as compared to fixed conventional partitions. Otherwise, if the
unit cost of any flexible partition happens to be lower than this
amount, there would be a cost saving (i.e., a life cycle cost

saving) with respect to its conventional counterpart.

Therefore, this amount could be used as the upper limit of the
cost criterion for flexible partitions most appropriately considering

three relocations.

b) Useful Life'S: The requirements for durability imply that the
performance of the flexible partition system should continue to be
satisfied for a specified period of time. The criterion for useful
life should obviously be identical to the life cycle of a household
which is clearly indicated in Fig. 4.4, as fifty years. Within
this period no partition is expected to be replaced by the new

ones.

c) Mode of Cleaning Operations: The requirements for maintainability
are non-quantifiable, but yet criterion could be set with the help
of simple, understandable and meaningful phrases. The context

outlined in the beginning implies that the partitions would be

18  Dell’esola (op.cit.) defines Useful Life as "the period of time over which a building element may
be expected to give service'.
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personal properties of the households and maintained by them. Easy
mode of cleaning operation would help the households to maintain
them from time to time, whenever necessary, over the entire life
cycle. Therefore, it would be justifiable to set the following
criterion: The flexible partition should have provisions for
cleaning with ordinary domestic cleaning appliances like light wt.
mop using soft detergent, without the help of any heavy machineries

or equipments that need special chemicals.

4.2.2 Evaluation Criteria from Physiological Needs:

The physiological needs in relation to the incorporation of
flexible partition common to the developer and the households could be
identified as fitness for habitation (or, functional needs), fitness for
manageable operation, and conformity with governing regulations. Table
4.5 illustrates the step by step formulation of evaluation criteria in
relation to these physiclogical needs which will be followed by
explanatory notes on the logic of assigning a criterion against each

variable.
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Table 4.4: Sequential Presentation of Forming Physlological Criteria in a Step by Step Procedure
on the Basis of Physiological Need Common to Developers and Households
Physiological Performance Requirements Performance Evaluation or
Needs common or attributes derived Variables Performance Criteria
to Developers from relevant physiolo- under each Assigned to each of
and Householders gical need common to performance the variables
developers and household- (quantifiable or
ers, non-quantifiable)
Fitness for Habitab111ty: Should offer the option
habitation o Should ensure a physical | a. Transpa- between opaque and trans-
(1.e. functional separation between func- rency parent materials.

needs)

tional spaces, erther
visually separated or,
visually connected.

(Evther Ent1rely Opaque
or Entirely gazed)

o Electrical network should
ea2s1ly be incorporated
1nto the partition.

b. Electrical
provisions

Should be able to incor-
porate electrical network
and/or relocate the out-
Tets without dismantlaing
the system entirely by
dismantling the acces
panel and related panels
only.

o Should provide with
hanging provisions for
domestic decoration and
functional elements.

c. Hanging
provisions

Should have the provisyon
for hanging or attaching
11ghtweight decorative
and/or functional ele-
ments at fixed locations
only.

e Should allow a choice
of location of doors.

d. Door location
and Type

Should provide a choice
of 1nterchangeable at any
desired position, hinged
door with opaque material.

Conformity with
governing
regulations.

Code acceptability:

o Should conform to the
building code 1in rela-
tion to resiger+tral
occupancies (1.e. 1t
should meet the minimum
Tevel of fire resistance
capacity, ard interior
sound level.)

e. Fire resist-
ing capacity

Minimum 3/4 hr; minimum 1
hr for party wall.

f. Interior
sound level
(STC)

30
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Table 4.4: Sequential Presentation of Forming Physiological Criteria in a Step by Step Procedure
on the Baslis of Physiological Need Common 1o Developers and Houssholds
Continued
Physio7logical Performance Requirements Performance Evaluation or
Needs common or attributes derived Variables Performance Criteria
to Developers from relevant physiolo- under each Assigned to each of
and Householders gical need common to performance the variubles
developers and household- (quantifiable or
ers. non-quantifiable)
Fitness for Practycabilty: Should be available (or,
application o Should be available to . Availabi- delyvered) to the house-
the developers or house- Tty holds within 28 days

holders.

after placing the order.

o Fax1ng cond1tions should . Faxing Should be able to be
correspond to the cer- condy%ions fixed without provisions
lang and floor construc- of double floor and/or
tion techniques general- suspended ceviing.
1y used 1n housing

o Should eas1ly be handled . Panel Width: 1215 mm (4 ft,)
manually. dimension

. Panel weight

Weight range 44 - 65 kg/
(8 x 4')

o

Should quickly be instal-

. Installation

Range 2.5 man hr. - 2.9

led into the support. time man hr. per panel
(8' x &%)
o Should require simple . Installation Installation should be
installation tools. tools possible with a set of

lTightweight tools with 1
electrical 1ight wt.
equipment,

a) Transparency:

Privacy and contact must balance in a residence.

People need praivacy in certain parts of a dwelling where they can
concentrate on the activities like sleeping, relaxing, thinking or
planning that compose a significant part of their domestic life.
There might be certain parts of the dwelling, depending on
individual choice, where a complete visual shutoff could not be
desirable, rather a visual connection might appear to be more
interesting in spite of a physical separation. On the basis of his
realistic assumption the following criterion is set: The flexible
partition should offer an option between opaque and transparent

materials.
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b)

c)

d)
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Electrical Provisions: It could be realistically assumed from the
context of evaluation outlined in the beginning that the lor tion
of electrical outlets would be determined by the householus in
relation to the plans made by them which might change their
positions during the life-cycle. Therefore, the partition system
should possess an easy-to-manage electrical network (i.e., cabling,
outlet sockets) which generates the following criterion: The
flexible partition should be able to incorporate electrical relwork
and/or relocate the ocutlets by dismantling the access and related

panels only without dismantling the system entirely.

Hanging Provisions: The purpose of a partition is to physically
separate two functional spaces which might or might not be
identical. Although a partition is, generally common to two
functional spaces, its characteristics in two sides might change
in relation to the space it encloses. For example, characteristics
of a partition which divides a living room and a bedroom might vary
on the two sides of it. In fact, lightweight functional elements
and/or decorative pieces attached to or hung from the partition
bring this characteristic change. Therefore, to bring these
characteristic and subtle changes in the partition, attachment and
hanging provisions . ~ould exist which necessitates the following
criterion: The flexible partition should have tiie provision for
hanging or attaching 1lightweight decorative and/or functional

elements at least at fixed locations.

Door Locations and Type: The context of evaluation implies that
the households would plan their own dwelling unit according to
their needs, choice and affordability. Therefore, the partition
system should provide the possibility of locating different types
of door at any desirable position which might be interchanged

during the life-cycle. This necessitates the following criterion:
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The flexible partition should provide a choice of interchangeable
door locations (hinged and opaque type) at any desired locations
as per requirements of the households.

Fire Resisting Capacity: According to The National Building Code
of Canada for safety reasons, the partition system should have the
fire resisting capacity of 3/4 hr. to be used as an internal
partition, and the fire resistance capacity of 1 hr. to be used as
a partition between two adjacent dwelling units.

(refer to Appendix 6)

Interior Sound Level: Overall sound insulat:ion should be provided
by the partition system to ensure acoustical pravacy within a
dwelling and also in between two adjacent dwelling units. A study
of The National Building Code of Canada reveals that the minimum
sound levels for party walls must have a STC of 40. Feedbacks from
already realized flexible projects, as described in chapter two,
indicate that such levels could be a minimum of STC 30 for internal

partitions.

Availability: The partition system should be readily available as
per requirements of the developers and/or households. It 1s
expected that after selecting the partitions neither the developer
nor the households would wait too long for aits delivery It 1s
assumed by the author that both the parties could wait maximum 28
days after placing the order for the partitaions. The craiterion
therefore reads: The flexible partition system should be available
(~— delivered) to the developers or the households within maximum

28 days after placing the order.

Fixing Conditions: Fixing conditions of the flexible partaition
system should correspond to ceiling and floor construction

techniques generally used in housing. The partition system which
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requires any special conditions (e.g., suspended ceiling, double
floor) would not be adaptable to dwellings. Therefore, the
following criterion 1s set: The flexible partition should be able
to be fixed without provisions of a double floor or a suspended
ceiling at floor and ceiling levels respectively.

Panel Dimension: The width of the panel should preferably be
capable of being handled by a single person. Study of standards
reveal that a maximum width for easy handling by a single person
should be 1200 mm (4 ft.). However, variations in the panel width
especially smaller width would be more preferable to suit to

different internal damensions.

Panel Weight: It is revealed from the feedback studies on tiie
realized flexible projects, as described in chapter two, that
weight of each panel (8’ x 4‘) should preferably be in the range
of 44 kg. - 65 kg. to ensure easy handling and installation. The
lower lamit (1.e., 44 kg.) 1s for a single person handling, while

the upper limit (1.e., 65 kg.) indicates two-man handling.

Installation Time: It is expected that a rearrangement of the
internal space of a dwelling unit would take place during the off
time of the households, 1.e., during weekends o: holidays. As
shown ain Table 4.6, mode of manipulat.on for different types of
objects in flexible housing scheme varies with thear hiearachy of
flexibilaty. Thus, partitions require two or more persons to
manipulate (Dluhosch, 1974). This knowledge coupled with the
experience from already realized preojects in Europe, as reviewed
in chapter two, indicate that the maximum acceptable range to
install a single panel (B8’ x 4’) should be 2.5 man hr. - 2.9 man
hr.
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Hierarchy of Flexibility and Different Mode of

(After Dluhosch, 1974)

Type of Object

Mode of Manipulation

Smalluse objects including hand
tools gadgets and implements

Non attached mecium size ob-
jects lurmiture tools ymplements
clc

Semi attached and detachable ob-
jt S1s compronents ar sub assem
toes inctuding partitions

Units assemblies etc

Eastly mamipulated by hand by a
single person (nole daitfuence
levels by age and health)

Capable ol manmipulation by ex-
ertion ot awhole body

Requite two ©Or more perwens
10 MQGve of Manipuldle O NLNGT
mechanical 0. J

Capable of manipulation by
mechamcal means only
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1) Installation Tools: The partition, as specified in the context,
would be installed by the developer or by someone appointed by the
householder, or self installed by the householder. 1In any case,
it would be desirable by all parties, that tools required for the
installation should be simple and easily manageable. The following
criterion 15, therefore, set: Installation of the partition should
be possible with a set of light weight tools allowing maximum one

piece of light weight electro-mechanical equipment.
4.2.3 Evaluation Criteria from The Psychological Needs:

The psychological nceds of the developers and the households in
relation to the flexible partition represent one ~.f the most important yet
very obscure area. Psychological needs tend to vary from person to person
as opposed to physiological needs which tends to be shared. However,
needs common to developers and households could be generalized under the
term ‘aesthetic needs’. Logical formation of Psychological Criteria

follows in Table 4.7 with explanations that follow.

Table 4. 6: Sequential Presentation of Forming Psychological Criteria 1n a Step by Step

Procedure on the Basis of Psychological Needs Common to Developers and tlouseholds

Physiological Performance Requirements Performance Evaluation or

Needs common or attributes derived Variables Performance Criteria

to Developers from relevant physiolo- under each Assigned to each of

and Householders gical need common to performance the variables
developers and household- (quantifiable or

ers. non-quantifiable)

Aesthetic Needs Appearance:
a. Modular Should be non-modular 1n
o The appearance of the characteris- appearance with no visi-
flexible partition tics ble vertical batten.
should blend into the
residential character b. Color There should be at least
of the dwellings. eight different colors

available from which the
developer or the house-
holds would choose.
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a) Modular Characteristics: As described in Chapter Two, the
households tend not to prefer the modular appearance (1.e., strong
visual lanes between the panel or any visual element which
indicates its flexible character) in the internal partitions of
their dwellaing units. The following criterion is, therefore, set:
The flexible partition should be non-modular in appearance with no

visible vertical battens.

b) Color: Reactions to «color are highly individual. Color
preferences of people are perscnal and revealaing which gradually
grow from experiences and cultural associations. Color creates
perceptions about light since there is no color without 1light.
There should at least be a range of colors from darker to lighter
shades to allow the households select according to their choice
Studies reveal that people generally prefer eight different color
shades for the finished surface of the interior of their dwellings.
The following craiterion is, therefore, assigned: There should be
at least a range of eight different colors of the finished surface

of the partition system from which the househclds can select.

4.3 Developing Appropriate Evaluation System:

4.3.1 General Considerations: Some Important Clarifications:

For an easy understanding and comparison of performances of
different variables of a particular flexible partition system, a numerical
rating (or, grading) scale would be useful. However, it would not be
justifiable to rank order the variables since relative importance of user
needs is a function of individual priority. Moreover it would be
misleading to attempt to summarize evaluations under each requirement in
a single comprehensive assessment. In other words, it would be

meaningless to make a weighted summation of all the ratings for a
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particular partition. If a common scale for rewarding extra performance
and for penalizing missing performances are set, it would be arbitrary.
Mixing performances of many variables being completely uninformed as to
the proportion of people who are more sensitaibe to what, would therefore,
not be desirable. Individuals would be capable of making the synthesis
of the evaluation corresponding to the performance of the variables as per
their preferences. The significance of a method which helps with quality
evaluation is that it makes the evaluation of each aspect explicit, and

not that it provides a comprehensive single numerical evaluation

(Blachére, Op.cit.).
4.3.2 Performance Rating Scale

A simple numerical rating scale 1is .ecessary for an easy
understanding, comparison and analysis of performances of different
variables of a particular flexible partition. To construct such a scale,
generally, minimum oxr maximum acceptable levels of performance of a
variable (i.e., the criterion) are rated as '0(’, and bonus points are
awarded for additional performances up to a limit, above or below which
additional performance yields no additional benefit (Parsons, Op.cit.).
It is beyond the scope of the present study to derive such limits for each
variable since 1t requires extensive information on performance and
benefit in relation to the user. Moreover, it is perceived at this point
that if performance of a variable of a particular commercial flexible
partition system exceeds the criteria formulated herein, it does not make
it ’'better’ for residences. It is obviously ’worse’ if it does not meet
them. Therefore, the following rating procedure 1s undertaken: The
rating 0 for any variable would mean that it meets the criterion. Any
negative value from -1 to -3 would mean that the measured performance of
that variable 1s deficient in meeting the criterion. While, on the other
hand, if the observed performance exceeds the criterion, it would be

denoted as 0+, or 0++ or 0+++ depending on the degree by which it exceeds
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the criterion. Thus, the performance of each variables are grouped under

seven grading categories as follows:

Qee e

O++

0+

0 CRITERION
-1
-2
-3

Details of such categorizations for the performance of variables are
properly placed in the next chapter, {(i.e., chapter five) along with the

evaluation of flexible partitions.

4.3.3 Evaluation of Commercial Flexible Partition System

Beang equipped with a set of evaluation criteria and an evaluataion
system, it is possible to select a number of commercial flexible partition
system and put them under evaluation to examine their adaptability to
residential applications. The next chapter (i.e., chapter five) deals

with such selections and evaluations.
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5.1 A_Brief Introduction to Coamercial Flexible Partition System:

Their Classification:

A commercial edifice i3 generally cons.dered to be a constantly
changing environment since its management, personnel and policy change
from time to time. Such a changing environment often requires
reconfiguration of its internal space. Commercial flexible partition
system, as already defined in chapter one, makes such configurations in
little time, and with minimum disruption to commercial activities. Unlike
fixed drywall, these partitions are engineered to precision in order to
eliminate demolition and thus safeguarding data, communication and
electrical network, equipment and furniture from construction hazards.
Most of them are able to meet the most sophisticated layout requirements
of commercial edifices. Since inception, commercial flexible partition
systems are available in various kinds differing in technology, standards,

constituent materials, wvisual quality and nature of flexibility.

The range of choices for commercial flexible partition systems
available in the North American market include three distinct types that
could be categorized under three broad headings and characterized as

follows:

a. Mobile or Operable Partition System: This type of partition system
is generally composed of a series of panels generally suspended on
wheels which are capable of moving along the tracks and trolleys
provided by the system. The panels are either manually handled or
electrically operated. There are two different kinds of mobile
partitions: sliding type, and folding type. Sliding type
partitions generally have panels which could be slided, if desired,
and stacked on the stacking end of the partition as shown in fig.

5.1a. On the other hand, folding type partitions offer a series
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of panels connected by hinges in most of the cases, which could be
folded and stacked at the end, if desired, as shown in fig.5.1b.
Mobile or operable partitions are available in a wide range of
finishes from vinyl to genuine wood and plastic laminate. They are
generally used in spaces where a quick transformation (i.e., day
to day, or day to night) is required (e.g., in restaurants, or in

gymnasiunms) .

Demountable Partition System: This type of partition sysiem is
generally composed of wallboards installed parallel to each side
of metal studs placed at specified intervals. The panels are held
in place by ceiling or floor tracks and the studs as shown in fig.
5.2. Demountable partitions could be relocated, if desired, since
they are made of interchangeable and reusable panels. They are
generally adaptable to virtually any plan, or to the client’s
changing requirements. In most of the cases, relocation costs are
claimed to be fractions of the expense of changing a fixed
partition. They are usually used in commercial spaces where
transformation of space is required but not everyday, that is to

say, at reasonable intervals (e.g., in office buildings).
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(a) {b)
Sliding Type Folding Type
Fig. 5.1: Mobile or Operable Partaition
Ceiling Track

Floor Track;\@

Fig. 5.2: Demountable Partition

Fig. 5.3: Portable Partition
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c. Portable Partition System: This type of partition is generally
composed of prefabricated and self-contained wallboards held in
position by metal channels at floor and/or ceiling levels as
illustrated in Fig. 5.3. The panels are often made of honeycomb
coreboards with face layers of wallboards laminated with adhesives.
The panels are interlocking and generally no stud is required for
their erection. These partitions can also be adapted to any plan
or client’s requirements. They are extensively used in offices,
industrial and institutional buildings where clients are beset with

space alterations frequently.

5.2 Screening Mechanism: Meticulous Selection of the Partitions for

Evaluations:

With the classifications of partition systems made in the last
section, it is very important to screen out or eliminate certain portions
of them from the evaluating process which do not match the context of the
study to avoid unnecessary work.

In the first consideration, all the partition systems that fall
under the category of mobile or operable system could be eliminated since
they have successfully been applied in residences since architects like
Le Corbusier and Adolf Rading had displayed their potential use in
residences long ago as described in Chapter Two. Therefore, there is no
valid reason to pose a question once again on their adaptability in
residences. Moreover, the context of the present study clearly indicates
its main focus, i.e., the long term trans-formation of internal space as
opposed to its instantaneous transformation, in which the mobile or
operable system seems to bear a little significance.

In the second consideration, all the partial height partitions
could also be eliminated from the process since their use in residences

are most unlikely. Partial height partitions for commercial toilets could
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also be eliminated for the same reasons.

And lastly, all the flexible partition systems meant for any
special applications (e.g., clean air partitions for hospitals, bullet
proof partitions for high-risk areas), are excluded from the process since
their use in residences could hardly be justifiable.

Therefore, it follows that only full height partitions meant for
normal applications and fall within the categories of Demountable and
Portable options could be selected for the present evaluations. However,
from the partitions selected thus, only those on which complete and
relevant data were available would finally be advanced to the evaluating

stage.

5.3 Source of Data:

Data presented in this chapter is based on the following sources:

a. Technical literature (i.e., product catalogues) published by
manufacturers.
b. Personal Interviews with sales representatives of all the

manufacturers whose products are being evaluated in this
study.

c. Structured conversation over the telephone with
representatives of selected manufacturers, several contractors

and personnels involved with the construction industry.

5.4 Organization and Presentation of Relevant Data: Documentation of

Becoming acquainted with a product is considered to be the first
step in putting it to work. Therefore, it seemed to be very important to
familiarize the readers with each of the partition systems before

evaluation with respect to their residential adaptability could be
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meaningfully ccwmunicated to him. Moreover, it is expected that a brief
introductory information on each of them might enable the reader to find
out data which could be important to him for any particular reason.

For each of the selected partitions relevant information and
subsequent evaluations are organized in three parts one following the
other. The first part (i.e., Part A) briefly introduces the partition
system under study, the second part (i.e., Part B) puts it into
evaluation, while the third part (i.e., Part C) addresses the research
question and subsequently derives conclusions. All the data and
evaluation for each partition are presented in suitable and self
explanatory formats with broad comprehensive headings. The following
sections accomodate such information and evaluations preceded by a

performance rating scale common to all of thenm.

5.5 Performance Rating Scale Common to Partitions under Evaluations

As indicated in the last chapter, the following table presents the
performance rating scale that has been constructed to assess the
performance of different attributes of each of the selected partitions

numerically with respect to their respective criteria:
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Performance Variables Rating Scale
a. Cost O+++ Life Cycle Cost $165 per L.ft and less
0+4 Life Cycle Cost $166 per L.ft-$176 per L.ft
0+ Life Cycle Cost $177 per L.ft-$187 per L.ft
o] Life Cycle Cost %188 per L.ft
-1 Life Cycle Cost $189 per L. ft-$199 per L.ft
-2 Life Cycle Cost $200 per L.ft-$210 per L.ft
-3 Life Cycle Cost $211 per L.ft and above
b. Useful L1fe O+++ 61 years - above
0++ 56 years - 60 years
0+ 51 years - 55 years
0 50 years
-1 45 years - 49 years
-2 40 years - 44 years
-3 39 years and less
c. Mode of Cleaning O+++ Without mach neries with a piece of dry cloth or brush
Operation 0++ Without machileries with water & piece of cloth or spunge
0+ HWithout machineries with water and Tight weight mop
0 Without machineries with soft detergent and a 1ight
weight mop
-1 With 11ght equipment and detergent
-2 With heavy machinery and detergent
-3 Factory cleaning upon dismantling only
d. Transparency 0+++ Opaque, Option of glazing at any desired positions
0++ Opaque, Option of glazing at more than 1 fixed positions
0+  Opaque, Option of glazing at 1 fixed positions
0 Entirely Opaque, or Entirely Transparent
-1 Opaque only, no choice
-2 Transparent only, no choice
-3 With punches, see through only
e. Electrical Provisions O+++ Possible by removing the baseboard or post cover only
0++ Possible by removing battens, baseboards, trims, postcovers.
0+ Possible by removing only one particular panel involved
Y Possible without dismantling the partition as 3 whole,
dismant1inq the access panel and related panels only
-1 Possible by dismantling the partitions (1 side only)
-2 Possible by completely dismantling the partitions
(al) s des)
-3 Not possible at all
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Performance Variables

Rating Scale

f. Hanging Provisions

O+++

Possibility of hanging and/or attaching light heavy wt.
functional or decorative elements at any desired location
{with reinforced backing).

0++ Possibility of hanging and/or attaching moderate wt.
functional or decorative elements at any desired location
(with reinforced backing).

0+ Possibility of hanging and/or aitaching moderate wt.
functional or decorative elements at fixed locations only.

0 Possibility of hanging and/or attaching light wt.
functional or decorative elements at fixed locations only.

-1 Possibil1ty of adhesave type light wt. hangers only.

-2 Possibil1ty of pasting paper type decorations only.

-3 No possibility of pasting or hanging anything at all.

g. Door Location and Type 0+++ Interchangeable door position at any desired location,
any type hanged or sliding; any material - opague or
glazed.

0++ Interchangeable door position at any desired locataon,
any type - hinged or sliding, opaque material.

0+ Interchangeable door location at any desired position,
hingered type, opaque or glazed material.

0 Interchangeable door locations at any desired position,
hinged door with opaque materials

-1 Interchangeable door locations at 3 fixed positions only.

-2 Interchangeable door locations at 2 fixed positions only.

-3 Interchangeable door locations at 1 fixed position only.

h. Fire Resisting Capacity O+++ 3 1/2 hr. - 4 hr.

0++ 2 1/hhr. = 3 hr,

0+ 11/2hr. -~ 2 hr.

0 3/4 hr, - 1 hr,

-1 30 min, - 44 mn.

-2 15 min, - 29 min.

-3 1 min. - 14 min.
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Performance Variables

Rating Scale

1. Interior Sound Level
(STC)

D+++ 41 - above

0++ 36 - 40
0+ 31 -35
o 30

-1 25 -~ 29
-2 20 - 24

-3 19 and less

J. Avairlabilaicy

0+++ Available n 13 days, or less.

0++ Available within 14 days - 20 days after placing the
order.

0+ Available within 21 days ~ 27 days after placing the
order,

0 Available 1n 28 days after placing the order.

-1 Available within 29 days - 35 days after placing the
order.

-2 Available within 36 days - 42 days after placing the
order,

-3 Available within 43 days - and more.

k. Fixing Conditrons

O+4+ -

O++ -

0+ -

0 Double floor/suspended ceiling not required

-1 Suspended ceiling required.

-2 Double floor required.

-3 Double floor and suspended ceiling both required.

1. Panel Dimensaion

Width

0+++ Any width as desired
0++ 3'-8" - less
0+ 36" - 3*-1n"

0 4!_0"
R L L S

_2 4!_7" - 5-‘_0"
-3 5'-0" - above

m. Panel Weight

O+++ 25 kg. and less
0++ 24 kg. - 33 kg.
0+ 34 kg. - 43 kg.
0 44 kq. - 65 kq. per panel (B8°' x 4')
~1 66 kg, - 75 kg.
-2 76 kg. - 85 kg.
-3 85 kg. and above
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Performance Variables

Rating Scale

n. Installation Time O+++ 1.0 man hr. and less
O++ 1.5 man hr. - 1.9 man hr.
0+ 2.0 man hr. ~ 2.4 man hr,
0 2.5 man hr. -~ 2.9 man hr.
-1 3.0 man hr. - 3.4 man hr,
-2 3.5 man hr. - 3.9 man hr.
-3 4.0 man hr. and above
o. Installation Tools O+++ Light wt. tools only.
0++ Light wt. tools with 1 special light wt. equipment.
0+ Light wt. tools with more than 1 special light wt.
equipment,
0 Light wt. tools with 1 electrical light wt. equipment.
-1 Light wt. tools with more than 1 electrical light wt.
equipment,
-2 Heavy tools with 1 electrical equipment,
-3 Heavy tools with more than 1 electrical equipment.
p. Modular Characteristics 0+++ Monolithic single piece.
0++ Aimost invasible hairlines.
0+ Visible vertical grooves only.
0 No vertical battens.
=1 Embedded visible vertical battens.
-2 Light visible vertical batten,
-3 Strong visible vertical batten.
q. Color O+++ Any color (could be printed).
O0++ 12 - more.
0+ 9 - 11 Colors.
0 8 Different Colors.
-1 5 - 7 Colors.
-2 2 -4 Colors.
-3 Single Choice.
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Evaluations of Selected Commercial Flexible Partition Systems
(In Alphabetic Orders)

5.6.1 pampa® Mova-Wall partition Systea

Part A: General Data

Manufacturer: Dampa Inc.

Cateqory: Demountable Partitions, Non-Progressive or Progressive Type

Feavures: Variety of colors of Alumnwum Trams and PVC Vinyl Trim to complement many Vinyl Board

colors.
Available 1n 4 different thicknesses of fering varying degree cf acoustical privacy.
Battenless construction possible with special fasteners called Skru-l1t Concealed Fasteners.

Main Properties: Major_ Components:
1. Thickmess: 4 options, 89 mm (33") 1. Steel Stud 64 mm (2%")
95 mm (3 3/4™), V17 mm (4 5/8") or 92 mm (3 5/8")

and 124 mm (4 7/8")
2. Steel Top Track and Floor Track
Weight per Panel (8'x4'): 64 kg (140 1bs)
and 80 kg (176 1bs) 3. Gypsum Board with Vinyl covers
(depending on thickness)
4, Skru-It Fasteners
Fire Rating: 1 hr
5. Miscellaneous Trims
Sound Rating (STC): 35-5
dependang on thickness and
Batten or Batteniess options

Installation Details:

Setting of Steel Studs into Steel Tracks at floor and ceiling.

Installation of services in the partition cavity and incorporation of acoustic insulation 1f
required (R8 fibreglass)

Installation of Progressive or Non Progressive Panels, For Battenless surface, E-Clip Concealed
Fasteners used.

Installatyon of Traims.
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( Danpa(“) Mova-Wall Partition System (cont.)

Part A: General Data (cont.)

Pictorial Presentation of Technica® Details

HALF
Foam Sound Seal (opt), o astener
H;.' RBP
= - Ceding (Snap-on cover) X 3 P8
et ! (Plasn:’hse)
Ceiling . cc“: AB
Track . over {Aluminum Base}
' AB : 102 mm (47)
; (Recess;d ) " *
aluminum base |Lj
Vi
Track———" ) 4gok or J-Hook
(‘ Section at Cerling Level Section at Floor Level

1CA or BA

Batten \.' .

Stud

CALor Eﬁl
£ Extert

Cernar

Standard Exterior Corner Sectional Perspective of Basic System

oint,
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Danpa(m Mova-Wall Partition Svstem (cont.)

Part B: Evaluations:

position, normal hinged
type, with opaque mate-
rial,

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Economy a. Cost
1)Cost of $ 60 per L.ft.
Components -
11)Cost of
Install- - $ 30 per L.ft. &
atron
1i1)Installed $ 90 per L.ft.
Cost -
awv)Lafe Cycle $188 per L.ft. $180 per L.ft. 0+
Cost (height 8°)
Durability b. Useful Life 50 years (min.) 50 years 0
Maintain- c. Mode of Should have provisions Without machy-
ability cleaning for cleaning without neries, with 0
machineries with soft soft detergent
detergent and a light and 1ight wt.
wt. mop. mop.
Hab1tab- d. Transparency Should at least be of Option of glazang
11ty entirely opaque or en- at any desired O++4
tirely transparent ma- positions,
terials (2 optrons).
e. Electrical Should be able to in- Possible by
Provisions corporate electrial removing 1 par- O+
network and/or relocate ticular panel
the outlets without involved.
dismantling the systems
ent rely.
f. Hanging Should have the pro- Moderate wt.
Provisions vision for hanging or functional/dec— 0+
attaching 1ight wt. orative elements
functional and/or at fixed loca-
decorative elements. tions.
g. Door Should offer choice of At any desired
Location & interchangeable door position, hinged, 0
Type location at any desired opaque,

*includes the costs for minor patching of the marks, lines or patterns, if any, of the floor and the
ceiling (for all the partition systems reviewed in this report)
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panpa‘® Mova-Wall Partition System (cont.)

Part B: Evaluations (Cont.)

Teast e1ght different
colors available from
which the developer or
the householder would
choose.

vinyl

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code . Fire 3/4 hr. -~ 1 hr. 1 hr. 0
Accepta- Resisting
bility Capacity
(i.e., con-
formity . Interior 30 (min.) 35 - 52 O+++
with gover- Sound Level (depending on
ning regu- (STC) drfferent thick-
lations) ness)
Practica- . Avairlabilty Should be available in 7 days O++
bility 28 days after placing
the order.
. Fixing Should be able to be Double floor 0
Conditions fixed without provi- suspended cei-
sions of double floor 1 ng
and/or suspended cei- not required
11ing.
. Panel Width: 4°* (max.) 2' - 6" - O+++
Dimension 4 - Q"
. Panel Weight Range 64 kg per panel 0
Weight 14 kg. ~ 65 kg. per
panel, (8' x 4')
Installation 2.5 man hr. per pane) 2.5 man hr, per 0
Time (B' x4") panel
. Installation Installation should be Light wt. tools 0
Tool possible with a set of with 1 elec-
1ight wt. tools with trical equipment
max. 1 electrically
operated light weight.
Appearance . Modular Should be non-modular Option of bat-~ 4]
Character- In appearance with no tenless cons~
istics visible vertical bat- truction
tens.
. Color There should be at 12 colours in O++




6.4

¢ ?

100

Danpa(") Mova-Wall Partition System (cont.)

Part C: Observations and Findings

1. In spite of the higher initial installed costs, Dampa(R) Mova-Wall partitions could be adaptable
to residences as it is, since all the criteria are met.

2. It would be economically more feasible than its fixed gyproc counterpart if 11fe cycle benefits
are considered.

3. The system offers more than the performance required (criterion) for residential applications in
variables Life Cycle Cost, Transparency, Electrical Provisions, Hanging Provisions, Interior Sound
Level, Availability, Panel Dimension and Choice of Colors. Although no modification is required
to use 1t 1n residences, excess performances in these variables do not make it 'better' for
residences. Therefore, excess performance could be cut down to the required level by changing
at material level which might in turn cut down its higher initial costs.
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5.6.2 BEnvironwall System

Part A: General Data

Manufacturer: Environwall Partition Systems Ltd.

Category: Demountable Partitions, Non-Progressive or Progressive Type

Features: Unique design provides ease of installation, removal, replacement and additaons.
Cornice height or full height solid or glazed. Compatible with wall supported
furniture. Customized curved plexiglass corners. Custom color of co-ordinating trams.
Option of progressive or non-progressive battenless construction. Electrical and commu-
nication cables easily accomodated 1n stud raceways.

Main Properties: Major Components:

1. Thickness: 76.2 mm (3") 1. Steel Stud 64 mm (2}")

2. HWeight per panel (8'x4'): 60 kg (132 1bs) 2. Steel Top Track and Floor Track

3. Fare Rating: 3/4 hr. 3. Gypsum Board pre-decorated 12.7 mm (}")

with vinyl covering

4, Sound Rating (STC): 35 (no insulation)
50 (cavity insulation) 4, Panel Chips fastened to the back of
Gypsum Panels

5. Extruded Aluminium or PVC Base and Head

Installation Details:

1. Setting of Steel Studs nto Steel Tracks at floor and ceiling
2. Installation of services in the stud raceways

3. Installation of Progressive or Non-Progressive Panels, battenless or with battens

4, Installation of Top and Base Trams
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Environwall System (Cont.)

Standard Panel to Panel Joints

Part A: General Data (Cont.)
Pictorial Presentation of Technical Details
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Part B: Evaluations

position, normal hinged
type, with opaque mate-
ral.

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Economy a. Cost
i)Cost of $ 24.00
Components - per L.ft.
11)Cost of $ 16.00
Install- - per L.ft.
ation
11i)Installed $ 40.00
Cost - per L.ft.
wv)life Cycle $188 per L. ft. $ 88.00 O+++
Cost (Hewght 8') per L.ft.
Durabilaty b. Useful Life 50 years (min,) 25 years -3
Maintain- c. Mode of Should have provisions Without machi- 0
ability cleaning for cleaning without neries, with
machineries with soft soft detergent
detergent and a 1ight and Tight wt.
wt, mop. mop.
Habitab~- d. Transparency Should offer the op- Option of glazing O+++
1ty tion between opague at any desired
& transparent mate- positions.
rials.
e. Electrical Should be able to 1n- Possible by 0+
Provisions corporate electrial removing 1 par-
network and/or relocate ticular panel
the outlets without involved.
dismantling the system
entirely.
f. Hanging Should have the pro- With reinforced
Provisions vision for hanging or backing, hang/ O++
attaching light wt, attach moderate
functional and/or wt. func,/dec.
decorative elements. elements, any-
where,
g. Door Should offer choice of At any desired 0
Location & interchangeable door position, hinged,
Type location at any desired opaque.
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Part B: Evaluations (Cont.)

least eight different
colors available from
which the developer or
the householder would
choose.

color

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fire 3/4 hr. - 1 br. 3/4 hr. 0
Accepta- Resisting
bilaty Capacaty
(i.e., con-
formty i. Interior 30 (mn.) 35 - 50 O+4+
with gover- Sound Level (depending on
ning regu- (STC) drfferent thick-
lations) ness)
Practica- J. Availabilaty Should be available in 2 days O+e+
bilaty 28 days after placing
the order,
k. Fixing Should be able to be Double floor/ 0
Conditions fixed without provi- suspended
sjons of double floor ceiling not
and/or suspended cei- required
Ting.
1. Panel Width: 4' (max.) 4' (standard 0
Dimension panel)
m. Panel Weight Range 60 kg per panel 0
HWeaght 44 kg. - 65 kg. per
panel. (8' x 4')
n. Installatson 2.5 man hr. per panel 1.4 man hr, O+++
Time (8" x 4%)
o. Installatyon Installation should be Light wt. tools 0
Tool possible with a set of with 1 elec-
1aght wt. tools with tracal equipment
max., 1 electrically
operated light weight.
Appearance p. Modular Should be non-modular Option of bat- 0
Character- in appearance with no tenless cons-
istics visible vertical bat- truction
tens.
q. Color There should be at Any customized O+¢4+
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Environwall System (Cont.)

Part C: Observations and Findings

1. In spite of the low durability level, Environwall Partition System could be adaptable to resi-
dential applications because of its lower installed costs. Even if the system 1s replaced once
during the life-cycle of the support (or, the building envelope), the life cycle costs do not
exceed the required level (inflation taken care of).

2. The lower cost of components indicates that, 1f installed by the householder all by himself
putting his own labor, the system becomes economically feasible to the developer and householder
instantaneously, keeping aside the issue of life-cycle benefits.

3. Modifications at materials level could be made to cut down the observed additional performances
required for 1ts residential applications.
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5.6.3 High Performance Partition Systea

part A: General Data

Manufacturer: Donn Products Ltd.

Category: Demountable Partitions, Non-Progressive or Progressive Type

features: Hairline joints between panels offer the appearance almost similar to fixed
partitions, Easy access to service cables., High fire resistant capacity.
Rapid 1nstallation techniques.

Main Properties: Major Components:

1. Thickness: 89 mm (33}") 1. Steel Stud 64 mm (24")

2. Weight per Panel (8°x4'): 70 kg (154 1bs) 2. Steel Top Track and Floor Track
3. Fare Rating: 2 hr. 3. Gypsum Board with Viryl Facing
4. Sound Rating (STC): 40 4. Panel Clips

5. Miscellaneous Trims

Installation Detasls:

1. Setting of Steel Studs nto Steel Tracks at floor and cerling level
2. Installation of services
3. Installation of Progressive or Non-Progressive Panels, with or without battens

4., Installation of miscellaneous trims

PR |
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High Performance Partition System (Cont.)

Part A: General Data (Cont.)

Pictorial Presentation of Technical Details

Section at Ceiling Level
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High Performance Partition Systeam (Cont.)

Part B: Evaluations

position, normal hinged
type, with opaque mate-
rial.

Attritutes Performance Performance Observed Performance
Variables Crateria Performance Rating
Economy a. Cost
1)Cost of $ 30.00
Components - per L.ft.
11)Cost of $ 25.00
Install- - per L.ft.
ation
111)Installed $ 55.00
Cost - per L.ft.
w)lafe Cycle $188 per L.ft. $130.00 O+++
Cost (Heaght 8') per L.ft.
Durabilaty b. Useful Lafe S50 years (min.) 30 years -3
Maintain- c. Mode of Should have provisions HWithout machi- 0
ability cleaning for cleaning without neries, with
machineries with soft soft detergent
detergent and a light and a light wt.
wt. mop. mop.
Habitab- d. Transparency Should offer the op- Option of glazing O+++
119ty tion between opaque at any desired
& transparent mate- positions,
rials,
e. Electrical Should be able to in- Possible by 0+
Provisions corporate electrial removing 1 par-
network and/or relocate ticular panel
the outlets without involved.
dismantling the system
entirely.
f. Hanging Should have the pro- With reinforced
Provisions vision for hanging or backing, hang/ O+4+
attaching light wt. attach moderate
functional and/or wt. func./dec.
decorative elements. elements, any-
where.
g. Door Should offer choice of At any desired 0
Location & interchangeable door position, hinged,
Type location at any desired opaque.
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High Performance Partition Systea (Cont.)

Part B: Evaluations (Cont.)

least eight different
colors available from
which the developer or
the householder would
choose.

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code . Fire 3/4 hr. - 1 hr. 2 hr. 0+
Accepta- Resisting
b1lity Capacity
(i.e., con-
formity . Interior 30 (man.) 40 O++
with gover- Sound Level
ning regu- (STC)
Tations)
Practica- . Availability Siould be available in 28 days 0
b1ty 28 days after placing
the order,
. Fixang Should be able to be Double floor/ 0
Conditions fixed without provi- suspended
sions of double floor ceiling not
and/or suspended cei- required
ling.
. Panel Width: &' (max.) 4' (standard 0
Dimension panel)
. Panel Weight Range 70 kg -1
Weight 44 kg. - 65 kg. per (154 1bs)
panel. (B8' x 4')
. Installation 2.5 man hr, per panel 2.0 man hr, 0+
Time (8' x4")
. Installation Installation should be Light wt. tools 0
Too! possible with a set of with 1 elec-
Tight wt. tools with trical equipment
max. 1 electrically
operated light weight.
Appearance . Modular Should be non-modular Almost invisible O++
Character- in appearance with no hairtine - joints
istics visible vertical bat-
tens.
. Color There should be at Any color O+++
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High Performance Partition Systeam (Cont.)

Part C: Observations and Findings

1. The low durability level does not restrict the possible adaptability of High Performance
Systems to residences since its lower installed cost would allow 1 replacement during the life-
cycle of the support (or, the building envelope).

2. The lower cost of components makes the system compete with 1ts gyproc counterpart, if self-
installation is consydered, 1.e., if the householders isntall the system putting his own labor,
the 1n1t1al costs could be cut down remarkably.

3. However, weight of B® x 4' panel might restrict easy installation, relocation, addition and
omission of partitiors by the 1imited man power of an average household. Excess performances of
other variables could be cut down by modifying the system at the material level.
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5.6.4 InnerSpace Partition System

Part A: General Data

Manufacturer: National Partitions and Interiors Inc.

|Cateqory: Demountable Partitions, Non-Progressive or Progressive Type

Features: Three feet wide doors with full edge trim, pre-hung with mortised hinges. Sturdy post

system of aluminium extrusions for strength and replacements of panels which also serves
as raceways for service cables. Maintenance free exclusive diamend coat vinyl facings in
wide range of woodgrains and designer color. Steelfacings also available.

Main Properties: Major Components:

1. Thackness: 76 mm (3") 1. Steel Top Track and Floor Track

2. HWeighi per Panel {8'x4'): B85 kg (187 1bs) 2. Honey-comb core gypsum face panels
3. Fire Rating: 1 hr. 3. Aluminium extruded post with cover
4. Sound Rating (STC): 35

Installation Details:

1.
2.

w

Installation of Steel Tracks at floor and ceiling
Placing of panels n the channels

Placing of posts 1n between two adjacent panels and incorporation of service cables through the
post as required

Placing of spring-held vinyl-clad strips on the posts to match the interior panel facings
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InnerSpace Partition System (Cont.)

Part A: General Data (Cont.)

Pictorial Presentation of Technical Details
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Part B: Evaluations

position, normal hinged
type, with opaque mate-
rial.

Attributes Performance Performance Observed Performance
Variables Critera Performance Rating
Economy a. Cost
1)Cost of - $ 80.00
Components per L.ft.
11)Cost of $ 10.00
Install- - per L.ft.
ation
111)Installed $ 90.00
Cost - per L.ft.
av)Life Cycle $188 per L.ft. $120.00 O+++
Cost (Heaght 8') per L.ft.
Durabilsty b. Useful Life S0 years (min.) 30 years -3
Maintain- c. Mode of Should have provisions Without machi- 0
ability cleaning for cleaning without neries with
machineries with soft soft detergent
detergent and a light and a light wt.
wt. mop. mop.
Habitab- d. Transparency Should offer the op- Option of glazing O+++
11ty tyon between opaque at any desired
& transparent mate- positions,
rials.
e. Electrical Should be able to 1n- Possible by Orss
Provisions corporate electrial removing post
network and/or relocate cover.
the outlets without
dismantling the system
entirely.
f. Hanging Should have the pro- Possibility of
Provisions vision for hanging or hanging moderate O+++
attaching light wt, wt. func./dec.
functional and/or element at fixed
decorative elements. positions,
g. Door Should offer choice of At any desired 0
Location & 1nterchangeable door location, hinged,
Type location at any desired opaque material.
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InnerSpace Partition System {Cont.)

Part B: Evaluations (Cont.)
Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fare 3/4 hr, - 1 hr, 1 hr. 0
Accepta- Resisting
bility Capacity
(1.e., con-
formity 1. Interior 30 (mn.) 35 0+
with gover- Sound Level
ning regu- (STC)
lations)
Practica- J. Avairlabilaty Should be available in 28 days 0
bility 28 days after placing
the order.
k. Faxing Should be able to be Double floor/ 0
Conditions fyxed without provi- suspended
sions of double floor ceiling not
and/or suspended ce1- required
1ing.
1. Panel Width: 4' (max.) Any width O+++
Damension
m. Panel Weight Range 85 kg -2
Weight 44 kg. - 65 kg. per (187 1bs)
panel. (B8' x 4')
n. Installation 2.5 man hr. per panel 2.5 man hr. 0
Tame (8' x 4')
o. Installation Installation should be Light wt, tools 0
Tool possible with a set of with 1 elec-
Taght wt, tools with trical equipment
max. 1 electrically
operated 11ght weight.
Appearance p. Modular Should be non-modular Embedded ver- -1
Character- 1n appearance with no tical lines
1stics visible vertical bat-
tens.
q. Color There should be at Any color O+4+
least eight different
colors available from
which the developer or
the householder would
choose.
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InnerSpace Partition System (Cont.)

Part C: Observations and Findings

1.

Higher cost of components coupled with low level of durability makes InnerSpace Partition System
difficult to be adapted to residences with respect to economical consideration. With 1 replace-
ment during the Nhfe-cycle of the building envelope, the life~cycle cost exceeds the allowable

Timits,

Higher weight of the panels makes the system unmanageable in terms of self installation, reloca-
tion, addition or oomissions of panels during its 11fe-cycle.

The embedded vertical lines would generate a surface quality more closer to commercial environ.
as opposed to a residential character in 1ts appearance.

A11 other criteria are met for applying it to residences, some of which exceeds the required
Jevel,
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5.6.5 KnollWwall System

Part A: General Data

Manufacturer: Knoll Office International, Inc.

Category: Portable Partitions, Non-Progressive Type

door frame assemblies on the same module.

Features: Completely non-progressive and modular partition system., Total re-usability and no

material loss by providing interchangeability of solid sections, glazed sections, door and
Shop fabricated panels available 1n baked
enamely, vinyl, fabric, wall coverings, wood veneers or glass. Non permanent fastening
with ce1ling by Twist Clips, and wath floor by Hook Tapes.

Main Properties:
1. Thackness: 57.15 mm (23*')

2. HWeight per Panel (8'x4'): 72 kg (158.4 1bs)

3. Fire Rating: - (No flammable materials
used)

4, Sound Rating (STC): 38

Major Components:

1.
2.

Steel (18 gauge) Top Track

Steel (20 gauge) Floor Track

57.15 mm (2{") shop-fabricated panels
(22 gauge furniture steel in both faces
packed with fibreglass)

Vertical Posts attached with Panels
(16 gauge steel)

Post Covers

Installation Details:

level wvariations

channels.

4, Base and post covers snapped into place.

1. Installation of cei1ling and floor channels, adjustable saddlers are used to compensate floor

2. Erection of prefinished unitized panels and glazing wherever specified

3. Installation of service cables in the cavity of vertical post cover and cei1ling and floor
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Knollwall System (Cont.)

Part A: General Data (Cont.)

Pictorial Presentation of Technical Details
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Part B: Evaluations

position, normal hinged
type, with opaque mate-
rial.

material.

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Economy a. Cost
i)Cost of - $111
Components per L. ft.
i1)Cost of $ 30
Install- - per L.ft.
ation
111)Installed $144
Cost - per L.ft.
w)Lafe Cycle $188 per L.ft. $120 -3
Cost (Hexght 8') per L.ft.
Duraba laty b. Useful Lafe 50 years (min.) 60 years O++
Maintain- c. Mode of Should have provisions Without machs- 0
ability cleaning for cleaning without neries with
machineries with soft soft detergent,
detergent and a light Tight wt. mop.
wt., mop.
Habitab- d. Transparency Should offer the op- Option of glazing O+++
1ty tion between opague at any desired
& transparent mate- position.
rials.
e. Electrical Should be able to in- Possible by O++
Provisions corporate electrial removing post
network and/or relocate covers and base
the outlets without boards.
dismantling the system
entirely.
f. Hanging Should have the pro- Possibility of
Provisions vision for hanging or hanging moderate O++
attaching light wt. wt. func./dec.
functional and/or element at any
decorative elements, desired posi-
tions.
g. Door Should offer choice of Any desired 0
Location & interchangeable door location, hinged
Type location at any desired type, opaque
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Part B: Evaluations (Cont.)

Teast eight different
colors avaslable from
which the developer or
the householder would
choose,

colors

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fire 3/4 hr. - 1 hr, Not Available -
Accepta-—~ Resisting
bilaty Capacity
(i.e., con-
formty 1. Interior 30 (mn.) 38 0++
with gover- Sound Level
ning regu- (ST1C)
lations)
Practica- J- Avarlabilaty Should be available in 70 days -3
bility 28 days after placing
the order.
k. Fixing Should be able to be Double floor/ 0
Conditions fixed without provi- suspended
sions of double floor ceiling not
and/or suspended cei- required
1ing.
1. Panel Width; 4°' (max.) 4' and 5°' 0
Dimensyon
m. Panel Height Range 100 kg -3
Weight 44 kg, - 65 kg. per
panel, (8*' x 4')
n. Installation 2.5 man hr. per panel 1.8 man hr. O++
Tme (8' x 4°)
o. Installation Installation should be Only light wt. O+4++
Tool possible with a set of tools required
Tight wt. tools with
max., 1 electrically
operated 1ight weight.
Appearance p. Modular Should be non-modular Embedded visible -1
Character- 1n appearance with no vertical battens
istics visible vertical bat-
tens,
q. Color There should be at 8 different 0
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Knollwall System (Cont.)

Part C: Observations and Findings

Higher installed costs would restrict the application of KnollWall System 1n residences. It
not be economically feasible to install the system even if its life cycle cost is considered.

Time required to get the system 1n site after placing the order 1s too long, which would be a
problem area 1n ncorporating this system in residences. It would be most unlikely that the
households or developers would wait that long to fulfi111 their needs.

Higher weight per panel would diminish the ease of handling.

And fanally embedded visible vertical battens tend to create commercial enviromment.

A1l other crateria are met for applying 1t to residences, some of which exceeds the required
level.
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( 5.6.6 Mobilflex Portable Walls

Part A: General Data

Manufacturer: Quebec Architectural Products Inc.

Cateqory: Portable Partitions, Progressive Type

Low nstalled costs.
floor level irregularities.

Features: Designed to be easily carried, stored or relocated. High acoustical performance.
Each panel has two adjustable mechanisms at the bottom to accomodate

Maan Properties:

% 4. Sound Rating (STC):

2. HWeight per Panel (8°'x4'):

48

1. Thickness: 92 mm (3 5/8")

145 kg (319 1bs)

3. Faire Rating: 6 3/4 hr. (1f fire rated

gypsum is used)

Major Components:

1. Aluminium Top Track and Floor Track

2. 92 m (3 5/8") shop fabricated panels
with 1nner steel frame with 62.4 mm (3")

gypsum

3. Trams

Installation Details:

1. Installation of ceirling and floor tracks as per lay-out plan
2. Erection of prefinished panels into the tracks

3. Setting of Base and Top Traims in position.
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., Mobilflex Portable Walls (Cont.)
R o
Part A: General Data (Cont.)
Pictorial Presentation of Technical Details
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Mobilflex Portable Walls (Cont.)

Part B: Evaluations

type, with opaque mate-
rial.

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Economy a. Cost
i)Cost of - $ 40
Components per L.ft.
i1)Cost of $10
Install- - per L.ft.
ation
i11)Installed $ S0
Cost - per L.ft,
w)life Cycle $188 per L. ft. $ 80 O+++
Cost (Height B8°) per L.ft.
Durability b. Useful Life 50 years (min.) 20 years -3
Maintain- c. Mode of Should have provisions Without machi- (o]
aby ity cleaning for cleaning without neries, with
machineries with soft soft detergent,
detergent and a light Tight wt. mop.
wt. mop.
Habitab- d. Transparency Should offer the op- Opaque only -1
1ty tion between opaque
& transparent mate-
rials,
e, Electrical Should be able to in- Not possible -3
Provisions corporate electrial at all
network and/or relocate
the outlets without
dismantling the system
entirely.
f. Hanging Should have the pro- Possibi 11ty of 0
Provisions vision for hanging or hanging/attaching
attaching light wt. Tight wt. dec./
functional and/or func. elements at
decorative elements. fixed location.
g. Door Should offer choice of Any desired o]
Location & interchangeable door location, hinged
Type location at any desired type, opaque
position, normal hinged material.
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Mobilflex Portable Walls (Cont.)

Part B: Evaluations (Cont.)

least eight different
colors available from
which the developer or
the householder would
choose.

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fare 3/4 hr. = 1 hr, 3/4 hr, 0
Accepta- Resisting (if fire rated
bilaty Capacity gypsum is used)
(i.e., con-
formity i. Interior 30 (min.) 48 044+
with gover- Sound Level
mng regu- (S7C)
lations)
Practaca- J. Avarlabilaty Should be available 1n 42 days -2
bility 28 days after placang
the order.
k. Fixing Should be able to be Double floor/ 0
Conditions fixed without provi- suspended
sions of double floor cerling not
and/or suspended cei- required
Ting.
1. Panel Width: 4' (max.) 4' 0
Dimensyon
m. Panel Weight Range 145 kg -3
Weight 44 kg. - 65 kg. per
panel. (B' x 4')
n. Installation 2.5 man hr. per panel 2 man hr. O+
Tame (8" x 4°)
o. Installatyon Installation should be Light wt. tools -1
Tool possible with a set of and 2 elect.
light wt. tools with equipment
max. 1 electrically
operated light weight.
Appearance p. Modular Should be non-modular Almost invisible O++
Character- in appearance with no hairlines
1stics visible vertical bat-
tens.
q. Color There should be at 40 O+++
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Mobilflex Portable Wall (Cont.)

Part C: Observations and Findings

2.

The life-cycle cost of Mobilflex Portable Wall is lower and even with 1 replacement within the
1ife-cycle of the support (i.e., building envelope) it 15 economically feasible.

As far as habitabilaty and practicability are concerned, it would not be adaptable to residences
easily. The non existence of electrical provisions in the partitions poses the most serious
problem in terms of residential habitabilaty. Long availability time and high panel wt. pose
practical problems in terms of management and handling of the system,

However, other performances fulfi1l the criteria.

A1l other criteria are met for applying 1t to residences, some of which exceeds the required
level.
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5.6.7 PC 350" Gravity Lock Wall Systea

Part A: General Data

Manufacturer: Partition Components International Ltd.

Category: Demountable, Non-Progressive or Progressive Type

Features: Gravity Lock Panel Clips installed at the back of the panels fits into three rows of

horizontal reinforcing channels which pull panels tight to studs but allow horizontal
movement for tighter butt joints. Electricals installed at any time. Non progressive
panels easily removed for relocation or replacement. Wall hung furniture reinforcing,
Excellent privacy rating - visual and acoustical. Readily available from the stock.

Main Properties: Major Components:

1. Thaickness: 92 mm (3 5/8") 1. Metal Top Track and Floor Track

2. Weight per Panel (B8'x4'): 58 kg (127.6 1bs) 2. 64 mm (23") metal stud

3. Fire Rating: 1 hr, 3. 38mmx 19 m (13" x 3/4") horizontal
clip retainer channel

4. Sound Rating (STC): 45 (with R8 Fabre

Glass Insulation) 4, 12.7 mm (3") pre~finished vinyl covered
gypsum
5. Trms

Installatyon Details:

s WwN

Installation of ceiling and floor tracks as per lay-out plan

Placement of metal stud 1nto the tracks

Placement of 3 rows of horizontal clip retainer channels

Setting of panels with special clips at the back. Panels are hung from metal framing system,
Electrical or communication cables are held in the cavity. If required insulation is also put

in the cavity.

Setting of trims.
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Part A: General Data (Cont.)

Pictorial Presentation of Technical Details

Section at Ce1ling Level

_

b

Sectyon at Floor Level

o7
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—
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T

Typical Panel to Panel Joint

1
'
- NoTE ¢
. ALUM  MODULAR, RADIUS
45°, 135" cRNers
.- R
1

Exterior Corner Deta1l
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PC 350" Gravity Lock Wall Systea

Part 8: Evaluations

position, normal hinged
type, with opaque mate-
rial.

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Economy a. Cost
i)Cost of - $ 30
Components per L.ft.
11)Cost of $ 25
Install- - per L.ft.
ation
111)Installed $ 55
Cost - per L.ft.
wv)life Cycle $188 per L. ft. $130 O+++
Cost (Height 8') per L.ft.
Durability b. Useful Life 50 years (min.) 50 years 0
Maintain- c. Mode of Should have provisions HWithout machi- Q++
ability cleanming for cleaning without neries, with
machineries with soft water and cloth.
detergent and a light
wt. mop.
Habitab- d. Transparency Should offer the op- Option of glazing O++4
1Tty tion between opaque at any desired
& transparent mate- position.
rials.
e. Electrical Should be able to in- Possible by 0+
Provisions corporate electrial removing 1 par-
network and/or relocate ticular panel
the outlets without nvolived,
dismantling the system
entarely.
f. Hanging Should have the pro- Light Heavy wt. O+4+
Provisions vision for hanging or furniture by
attaching 1ight wt. using furmiture
functiona) and/or reinforcing
decorative elements. channels,
g. Door Should offer choice of Any desired 0+
Location & 1nterchangeable door location hinged,
Type location at any desired opaque or glazed
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pc 350(F) Gravity Lock Wall System

Part B: Ewvaluations (Cont.)

least eight different

colors available from

which the developer or
the householder would

choose.

Attributes Performance Performance Observed Performance|
Variables Criteria Performance Rating
Code . Fire 3/4 hr. - 1 hr. 1 hr. 0
Accepta- Resasting
bylity Capacity
(i.e., con-
formity . Interior 30 (min.) 45 O+++
with gover- Sound Level (with R8 fibre
ning regu- (STC) glass insula-
lations) tion)
Practica- . Availabilaty Should be available in 14 days O++
bility 28 days after placing
the order.
. Fixing Should be able to be Double floor/ 0
Condations fixed without provi- suspended
sions of double floor ceiling not
and/or suspended cei- required
1ing.
Panel Width: 4' (max.) 4 0
Dimension
Panel Height Range 58 kg 0
Weight 44 kg. - 65 kg. per
panel. (8' x 4')
Installation 2.5 man hr. per panel 1.6 man hr. O++
Time (8*' x4')
Installation Installation should be Light wt. tools 0
Tool possible with a set of with 1 electrical
1ight wt. tools with equipment
max. 1 electrically
operated light weight.
Appearance . Modular Should be non-modular Hairlines O++
Character- in appearance with no
istics visible vertical bat-
tens.
q. Color There should be at 20 colors O++
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pc 350 Gravity Lock Wall System (Cont.)

Part C: Observations and Findings

1. PC 350(R) Gravity Lock Wall System 1s readily adaptable to residences since performance of all theﬁ
variables of the system satisfy respective criterion.

2. Self-installation by the householders remove the obstacle of the initial cost involvements and
makes it compatible with 1ts fixed gyproc counterpart, even if the life cycle costs are not
considered.

3. Performances of most of the attributes exceed the required level. The extra performances do not
add to the adaptability of the system into residential application. Modifications at the mate-
rials level could be made to cut these additional performances down to the required level.

4, A1l other criteria are met for applying it to residences, some of which exceeds the required
level.
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5.6.8 SpaceSetter 204 Partition Systenm

Part A: General Data

Manufacturer: Modernfold, An American Standard Company

Cateqory: Portable Partitions, Non-Progressive Type

Features: Panels are spring-loaded to ceiling. Easily installed, relocated, added or omitted.
Service cables could be accomodated at the bottom raceways of the panels. Moderate wt.
cabinets and other furmiture could be hung from the panels. Wide range of colors.

Main Properties: Major Components:
1. Thickness: 57.15 m (2%") 1. Steel Top Track and Floor Track
2. Weight per Panel (B'x4'): 77.2 kg (160 Tbs) 2. Gypsum panels in steel frame waffles,

vinyl facings

3. Fire Rating: Not Available (not combustible
materials) 3, Trims

4, Sound Rating (STC): 35

Installation Detasls:

1. Installation of Ceiling and Floor Tracks as per lay-out requirements
2. Installation of service cables in the built-in raceways at the bottom
3. Setting of spring-loaded pre-finmished panels into the Tracks

4, Placing of miscellaneous Trims
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SpaceSetter 204 Partition System

Part A: General Data (Cont.)

Pictorial Presentation

of Technical Deta1ls

«—T-GRID

LAY IN
X C.E/lLING

Section at Ce1ling Level

Section at

SELF
LEVELING i
TOv IN& N,

Floor Level

go

1. Starter Panel

2. Glazed window panel, 3' x 3°

3. Standard pass door panel

4. Intermediate panet - self plumbing

Elevation Showing Different Options

5 Expandable finish panel
6. Elecincal outiet with “pigtail™
connaction

7. K-V slotting, accepts hang on
accessories and shelving

8 Chalkboard or tackboard, 4" x 4
or full height

Available
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SpaceSetter 204 Partition System (Cont.)

Part B: Evaluations

position, normal hinged
type, with opaque mate-
rial.

Attributes Performance Performance Observed Performanc
Variables Criteria Performance Ruving
Economy a. Cost
i)Cost of - $ 25
Components per L.ft.
11)Cost of $ 15
Install- - per L.ft.
ation
111)Installed $ 40
Cost - per L.ft.
wv)life Cycle $188 per L.ft. $ 85 O++4+
Cost (Hexght 8') per L.ft.
Durabi ity b. Useful Life 50 years (mn.) 25 years -3
Maintain- c. Mode of Should have provisions Without machi- O+++
ability cleaning for cleaning without neries, with
machineries with soft dry brush.
detergent and a light
wt. mop.
Habitab- d. Transparency Should offer the op- Option of glazing O+++
ility tion between opaque at any desired
& transparent mate- position.
rials,
e. Electrical Should be able to 1n- Possible by 0
Provisions corporate electrial removing rela-
network and/or relocate ted panels.
the outlets without
dismantling the system
entirely.
f. Hanging Should have the pro- Moderate wt. 0+
Provisions vision for hanging or func./dec. ele-
attaching 1ight wt. ments at fixed
functional and/or locations.
decorative elements.
g. Door Should of fer choice of Any desired 0
Location & 1nterchangeable door location, hinged,
Type location at any desired opaque,

el
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SpaceSetter 204 Partition System (Cont.)

Part B: Evaluations {Cont.)

least eight different
colors available from
which the developer or
the householder would
choose.

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fire 3/4 hr. - 1 hr. Not Available -
Accepta- Resisting (Non-combustible
bilaty Capacity material)
(i.e., con-
formity 1. Interior 30 (min.) 35 O+
with gover- Sound Level
ning regu- (STC)
lations) tion)
Practica- J. Availability Should be available in 42 days -2
bilaty 28 days after placing
the order,
k. Fixing Should be able to be Double floor/ 0
Conditions fixed without provi- suspended
sions of double floor cerling not
and/or suspended cei- required.
Ting.
1. Panel Width: 4 (max.) 3 and 4° O++
Dimension
m, Panel Weight Range 77.2 kg -2
Weight 44 kg. - 65 kg. per
panel. (8' x 4")
n. Installation 2.5 man hr, per panel .5 man hr. O+++
Time (8* x 4')
o. Installation Installation should be Light wt. tools O+++
Tool possible with a set of
Tight wt. tools with
max. 1 electrically
operated light weight.
Appearance p. Modular Should be non-modular No vertical ¢}
Character- in appearance with no battens
istics visible vertical bat-
tens.
q. Color There should be at 24 colors O++
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SpaceSetter 204 Partition Systea (Cont.)

Part C: QObservations and Findings

Although the durability level is lower, low installed cost makes SpaceSetter 204 Partition System
economically feasible for residential applications with 1 replacement during the 1ife-cycle of

the shell (i.e., the building envelope).

The system 1s deficient n the practicability aspects. The weight per panel 1s higher than the
lim1t suitable for handling by two persons. The availability time after placing order is also

an obstacle for applying 1t to residences,

The fact that the system has no fire rating does not restrict it from applying it to residences
as internal partitions. However, 1t restricts i1ts use as party walls since to be used as party
walls the code requires at least 1 hr. fire rating.
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5.6.9 System 40 Partitions

Part A: General Data

Manufacturer: Provancial Partitions Inc.

Category: Demountable Partitions, Non-Progressive Type

jFeatures: Unlimited sizes and layout possibilities.
even the most critical dimensions., The filler panels can also be removed and reused.
Heaights from 5'-6" to 20'-0". Any combination of glass, vinyl clad or metal clad possible.

Panel can be cut to any customized size to suit

Main Properties:

1. Thickness: 72.6 mm (3")

2. MWeight per Panel (8'x4'): 100 kg (220 1bs)
3. Fire Rating: % hr.

4, Sound Rating (STC): 30

Major Components:

1.
2.
3.

Steel Top Track and Floor Track
Metal Studs
Pre~finished vinyl covered gypsum panels

Trims

Installation Details:

4. Setting of Battens and Trims

2. Setting of metal stud into the Floor and Ceiling Tracks

1. Installation of Ceiling Tracks and Floor Tracks as per lay-out plans

3. Setting of Panels into the Tracks after inserting service cables in the cavity.
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System 40 Partitions (Cont.)

Part A: General Data (Cont.)

Pictorial Presentation of Technical Details

Two Wall, Three Wall and Four Wall Constructions

All Full Systern 40 Modukes Are Totally Interchange able

A Metal Clad Extenor ~~ 24 gage precoated sieed ss casy washable, lughly ressiar
sbrasion, impoct and most common chericals

Vinyl Clad Inmtenor — Low mantenance, washable, prefimshied vinyl covered gypsum
pands create a warm wirkung atmosphere

Wall tngulation ~ 2" wall cas wes may be fitled with fiberglass insulatun to provide
soundand privacy control

Ceiling Insulation — 6" fiberglass uisulauon may be tnsislhd betwen metal roof dock and
coustical ceding,

Metal Roof Deck — Allows unit o becomie seaked o dust and nasse resistance

Ceding Grd — 2° x 4 suspended grad accepts light fixiures and acousucal uke

Facia Trum — To conceal roof deck corrugatons and foam cosers

Floonng — Tike or canxtavadable Others upon request

Windows — Types and thack sekected tobest swit customer s appluation

Door And Frame — 3 x 7° steel door and frame c/w 1 ¥ jv mortse butt hinges, cylindncal
Jockset and dame type floar stp (Spevial hardware svaidabc upon request )

Air Conditsoning Units — \Xiall mounted aur condstoners from 5,000 BTU'S and up (o sust
JOUS requIrCITRIIS)

R —-TIoTmm oo oo

Sectional Perspective Showing A11 Possible Constituents
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System 40 Partitions (Cont.)

Part B: Evaluations

Attributes Performance Performance Observed Per formance
Variables Criteria Performance Rating
Economy a. Cost
1)Cost of - $ 35
Components per L.ft.
11)Cost of $ 20
Install- - per L.ft.
ation
111)Installed $ 55
Cost - per L.ft.
w)Life Cycle $188 per L.ft. $115 O+++
Cost (Heaght 8') per L.ft.
Durability b. Useful Lafe 50 years (min ) 50 years 0
Maintain- c. Mode of Should have provisions Without machi- 0++
abi1ity cleaning for cleaning without neries, with
machineries with soft water and a
detergent and a 1ight piece of cloth.
wt. mop.
Habatab- d. Transparency Should offer the op- Option of glazing O+++
ilaty tion between opaque at any desired
& transparent mate- position.
rials.
e. Electrical Should be able to in- Possible without 0
Provisions corporate electrial dismantling as
network and/or relocate a whole.
the outlets without
dismantling the system
entirely.
f. Hanging Should have the pro- Moderate wt. O++
Provisions vision for hanging or func./dec. ele-
attaching light wt. ments at any de-
functional and/or sired position
decorative elements. (with rein.
backing).
g. Door Should offer choice of Any desired lo- 0+
Location & interchangeable door cation, hinged,
Type location at any desired opaque or glazed.

position, normal hinged
type, with opaque mate-
rial,
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System 40 Partitions (Cont.)

Part B: Evaluations (Cont.)
Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fire 3/4 hr. ~ 1 hr, } hr. -1
Accepta- Resisting
bility Capacity
(i.e., con-
formity 1. Interior 30 (min.) 30 0
with gover- Sound Level
ning regu- (STC)
lations)
Practica- j. Availability Should be available in 14 days O++
b1lity 28 days after placing
the order.
k. Fixing Should be able to be Double floor/ 0
Cond1tions fixed without provi-~ suspended
sions of double floor ce1ling not
and/or suspended cei- required
1ing.
1. Panel Width: 4' (max.) 34" O++
Dimension
m. Panel Weight Range 100 kg -3
Weight 44 kg. - 65 kg. per
parel. (B' x 4')
n. Installation 2.5 man hr. per panel 1.6 man hr. O++
Time (8' x 4°)
o. Installation Installation should be Light wt. tools -2
Tool possible with a set of with 1 electrical
Taght wt. toois with equipment
max. 1 electrically
operated light weight.
Appearance p. Modular Should be non-modular Light visible -2
Character- in appearance with no vertical batten
istics visible vertical bat-
tens.
q. Color There should be at 4 colors -2
least eight different
colors available from
which the developer or
the householder would
choose.
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System 40 Partitions (Cont.)

Part C: Observations and Findings

1. System 40 Partitions are economically feasible to be applied into residences.

2. Lower Fire Rating resiricts the system not to be used in party wall since code would not permit
that.

3. Panel weight is high for easy handling by 2 persons,

4. The modular appearance of the surface and 1imited available color would tend to restrict mass
acceptance of the householders to apply it in residences.
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5.6.10 Treco Fabrication Partition Systenm

Part A: Genera] Data

Manufacturer: Treco Fabrication

Category. Portable Partition, Non Progressive Type

Features: Rapid and simple 1nstallation technique. Suitable for new construction as well as rerno-

vations. Simple service cab’e installations,
floor level variations.

Adjustments could be made to compensate

Main Properties:

1. Thickness: 76.2 mm (3")
2. Heaght per Panel (8'x4'): 75 kg (165 1bs)
3. Fire Rating: 1 hr.

4. Sound Rating (STC): 40

Major Components:

1. Steel Top Track and Floor Track
2. Metal facing Honeycomb core panels
3. Rivets

4, Miscellaneous Trims

Installation Details:

1. Installation of Floor and Ce1ling Tracks with adjustable saddlers to compensate floor level

variations.

2. Erection of pre-finished panels with glazing wherever specified.

3. Installation of service cables at the bottom of the panels.

4, Setting of miscellaneous Trims.
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Treco Pabrication Partition System

Part A: General Data (Cont.)

Pictorial Presentation of Technical Details

Perspective Showing Top Track & Ceiling Track
Perspective Showing Glazing and Shelf Deta1ls with Service Cables Detarls

My

W,

Sectional Perspective Showing Overall Components
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Part B: Evaluations

position, normal hinged
type, with opaque mate-
rial.

Attributes Performance Performance Observed Performance|
Variables Criteria Performance Rating
Economy a, Cost
1)Cost of - $100
Components per L.ft.
11)Cost of $2
Install- - per L.ft.
ation
1i1)Installed $120
Cost - per L.ft.
w)life Cycle $188 per L.ft. $180 0+
Cost (Height 8') per L.ft.
Durabilaty b. Useful Life 50 years (min,) 60 years O++
Maintain- c. Mode of Should have provisions Without machi- O+++
ability cleaning for cleaning without neries, with a
machineries with soft piece of cloth.
detergent and a light
wt. mop.
Habitab- d. Transparency Should of fer the op- Glazing at more O++
ility tion between opaque than 1 fixed
& transparent mate- position .
rials,
e. Electrical Should be able to 1n- Possible without 0
Provisions corporate electrial dismantling as
network and/or relocate a whole.
the outlets without
dismantling the system
entirely.
f. Hanging Should have the pro- Moderate wt. at 0+
Provisions vasion for hanging or func. /dec. ele-
attaching 1ight wt. ments at fixed
functional and/or locations.
decorative elements.
g. Door Should of fer choice of Any desired lo- 0
Location & interchangeable door cation, hinged
Type location at any desired and opagque.
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Part B: Evaluations (Cont.)

least eight different
colors available from
which the developer or
the householder would
choose,

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fire 3/4 br. - 1 hr. 1 hr. 0
Accepta- Resisting
bility Capacity
(i.e., con-
formity 1. Interior 30 (min.) 40 O++
with gover- Sound Level
ning regu- (STC)
Jations)
Practica- j. Availabilaty Should be available in 28 days 1]
b1ty 28 days after placing
the order.
k. Fixing Should be able to be Double floor/ 0
Conditions fixed without provi- suspended
sions of double floor ceiling not
and/or suspended ce1- required
Ting.
1. Panel Width: 4°* (max.) 4’ 0
Damension
m. Panel Weight Range 75 kg -1
HWeight 44 kg. - 65 kg. per
panel. (B' x 4')
n. Installation 2.5 man hr. per panel 1.8 man hr. O++
Tame (8' x 4')
o. Installation Installation should be Light wt, tools O++4+
Tool possible with a set of
Tight wt. tools with
max. 1 electrically
operated 11ght weight.
Appearance p. Modular Should be non-modular Almost invisible O++
Character- in appearance with no hairlines
1stics visible vertical bat-
tens,
q. Color There should be at 8 colors 0
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zi Treco Fabrication (Cont.)

Part C: Observations and Findings

1. Treco Fabrication Partition System could be applied to residences as it is since most of its
performances meet the requirements including economic considerations.

2. The only problem area is 1its weight which might restrict easy handling by the limited man power
that a household might possess.

3. The system offers performances more than the required levels as far as most of 1ts variables are
concerned. This unnecessary performance might be cut down by modi1fying the system at material

levels.

vy
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5.6.11 Ultrawall Partition System

Part A: General Data

Manufacturer: United States Gypsum, Building America

Category: Demountable Partition, Progressive Type

Features: Engineered for quick change, aesthetic versatility. Permits cei1ling height upto 12 ft.
Ample chase space of 1 7/8 inch. for wiring, standard size boxes and sound control.
Erection on both sides or only one side possible to suit future tenant needs.

Masn Properties: Major Components:

1. Thickness: 85.6 mm (3 3/8 inch) 1. Electro-galvanized steel Runners
2. Weaight per Panel (8'x4'): 80 kg (176 1bs) 2. Extruded Aluminium Ce1)i1ng Runners
3, Fare Rating: 1 hr. and 2 hr. 3. Gypsum Panel 3/4 anch.

(depending on combustion)
4. Clips

4. Sound Rating (STC): 40,42,46,47,48,50
(depending on construction) 5. Trams

Installation Details:

1. Attachment of Floor and Ceiling Runders as per lay-out.
2. Placement of Steel Studs as ver specifications.

3. Installation of Gypsum Panels after service cable installations.




147

Ultrawall Partition Systeam (Cont.)

Part A: General Data (Cont.)

Pictorial Presentation of Technical Details

I - ARL-300 \ top
flanged sct
: ' rait base
ULTRAWALL L STL-361
strut
, panels , .
runner

Section at Ceiling Level Section at Floor Level

FLANGED Q\
RAIL
. | \
ULTRAWALL | 1
GYPSUM |
PANELS
1 U
! L I
: H-STUD
\'2 1 ;)J

W
A\

FLOOR RUNNER P

Standard Corner Detail Sectional Perspective
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UltraWall Partition System (Cont.)

Part B: Evaluations

position, normal hinged
type, with opaque mate-
rial,

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Economy a. Cost
1)Cost of - $25
Components per L.ft.
11)Cost of $ 20
Install- - per L.ft.
ation
111)Installed $ 45
Cost - per L.ft.
w)lafe Cycle $188 per L.ft. $105 O+++
Cost (Height 8') per L.ft.
Durabi 11ty b, Useful Life 50 years (min.) 30 years -3
Maintain- c. Mode of Should have provisions Without machi- 0
ab1l1ty cleaning for cleaning without neries, with
machineries with soft soft detergent
detergent and a Tight and light wt.
wt, mop. mop.
Habitab- d. Transparency Should offer the op- Glazing at any O+++
ility tion between opaque desired pesition.
& transparent mate-
rmals.
e. Electrical Should be able to 1n- Without dismant- 0
Provisions corporate electrial 1ing the parti-
network and/or relocate tion as a whole,
the outlets without access panel and
dismant1ing the system others.
entirely.
f. Hanging Should have the pro- Light wt, dec./ 0
Provisions vision for hanging or fun. elements
attaching 1ight wt. at fixed loca-
functional and/or tions.
decorative elements.
g. Door Should of fer choice of Any desired lo- 0
Location & 1nterchangeable door cation, hinged,
Type Jocation at any desired opaque.
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Ultrawall Partition System (Cont.)

Part B: Evaluations (Cont.)

which the developer or
the householder would
choose,

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fare 3/4 hr. - 1 hr. 1 hr and 2 hr. 0+
Accepta- Resisting
bilaty Capacity
(1.e., con-
formity 1. Interior 30 (min.) 40, 42, 46, O++4+
with gover- Sound Level 47, 48, 50
ning regu- (STC)
lations)
Practica- J. Avairlabilaty Should be available 1n 28 days 0
bility 28 days after placing
the order.
k. Fixing Should be able to be Double floor/ 0
Condrtions fixed without provi- suspended
sions of double floor ceiling not
and/or suspended cei- required
1ing.
1. Panel Width: 4' (max.) 2' and 2'-6" O++
Dimension
m. Panel Weight Range 80 kg -2
Weight 44 kg. - 65 kg. per
panel. (8' x 4')
n. Installation 2.5 man v, per panel 1.5 man hr. O++
Time (8" x4")
o. Installation Installation should be Light wt, tools 0
Tool possible with a set of with 1 electrical
1ight wt. tools with equipment
max. 1 electrically
operated light weight.
Appearance p. Modular Should be non-modular Hairline joints 0++
Character- in appearance with no
istics visible vertical bat-
tens.
q. Color There should be at 40 colors O++
Teast eight different (if vinyl is
colors available from used)
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UltraWall Partition System (Cont.)

Part C: Observations and Findings

1. Lower installed cost compensated lower durability level in applying UltraWall Partition System
into residences. With 1 replacement of the system during the life-cycle of 50 years, the system
still demonstrates economic feasibility.

2. Higher weight would make the system unmanageable for householders to install, relocate, add or
ommit the system.

3. There are extra-performances of many variables which do not add to the quality of residential
partitions.
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5.6.12 Vv-Wall Movable HWall

Part A: General Data

[Manufacturer: Herman Miller

Category: Portable Partitions, Progressive Type

Features: Excellent acoustical ratings. Easy accomodation of electrical wires and telecommunication
cables. Ability to interchange with systems products. Wide range of panel trim and

finish options. Easy to plan, specify and use.

Main Properties: Major Components:
1. Thickness: 76.2 mm (3") 1. Metallic Top and Floor Runners
2. Weight per Panel (8'x4'): 80 kg (176 1bs) 2. Gypsum facing panels with core board
studs, pre-finished with fabric or
3. Fare Rating: 1 hr., vinyl surface finish.
4, Sound Rating (STC): 38 3. Pressure connectors
4, Trims

Installation Details:

1. Installation of ceiling and floor runners.
2. Placing of panels into the runners after laying out service cables through the panel cavities.

3. Placing of Trims wherever required.
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V-Wall Movable Wall

Part A: General Data (Cont.)

Pictorial Presentation of Technical Details
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position, normal hinged
type, with opaque mate~
rial,

Part B: Evaluations
Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Economy a. Cost
i)Cost of $ 60
Components per L.ft.
11)Cost of $ 35
Install- per L.ft.
ation
171 )Installed $ 95
Cost per L.ft.
iv)Life Cycle $188 per L.ft. $200 -2
Cost (Height 8') per L.ft.
Durabilaty b. Useful Lafe 50 years (min.) 20 years -3
Mainta1n- c. Mode of Should have provisions With water and O++
abilty cleaning for cleaning wi.hout cloth.
machineries with soft
detergent and a light
wt. mop.
Habitab- d. Transparency Should offer the op- Glazing at any O+++
1lity tion between opaque desired location,
& transparent mate-
rials,
e. Electrical Should be able to in- Without dismant- 0
Provisions corporate electral 1i1ng access
network and/or relocate panel and a set
the outlets without of panels.
dismantling the system
entirely.
f. Hanging Should have the pro- Moderate wt. O++
Provisions vision for hanging or func. /dec. ele-
attaching 1ight wt. ments at any
functional andfor position.
decorative elements.
g. Door Should offer choice of Any desired po- 0
Location & interchangeable door sition, hinged,
Type location at any desired opaque.
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V-Wall Movable Wall (Cont.)
Part B: Evaluations (Cont.)
Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Code h. Fire 3/4 hr. - 1 hr. 1 hr. 0
IAccepta- Resisting
bility Capacaty
(4.e., con-
formity i. Intervor 30 (min.) 38 O++
with gover- Sound Level {depends on sur-
ning regu-— (STC) rounding instal-
lations) lation)
Practica- J. Avarlabilaty Should be available n 7 days O++4+
balty 28 days after placing
the order.
k. Fixing Should be able to be No double floor/ 0
Condations fixed without provi- suspended cei1-
sions of double floor ling required
and/or suspended cei-
1ing.
1. Panel Width: 4' (max.) 23" or 29" 0++
Dimension
m. Panetl Weight Range 80 kg per panel -2
Weight 44 kg. - 65 kg. per
parel. (8' x 4')
n. Installation 2.5 man hr. per panel 1.6 man hr, O++
Time (8' x 4*)
o. Installation Installation should be Light wt. tools -1
Tool possible with a set of with more than 1
Tight wt, tools with light wt, elec~
max. 1 electrically trical equipment
operated 1ight weight.
Appearance p. Modular Should be non-modular Hairline joint O++
Character- in appearance with no
istics visable vertical bat-
tens.
q. Color There should be at 16 colors O++

least eight drfferent
colors availauvle from
which the developer or
the hcuseholder would
choose.
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v-Wall Movable Wall

Part C: Observations and Findings

Higher installed costs coupled with lower durability make V-Wall Movable wall economically not
feasible for residential applications.

2. Panel weight restricts easy installation or handling by the householders during its 11fe-cycle.

3. Installation Toolc required for the system put forward another problem area for its application
in residences since it 1s most unlikely that the householders would be interested to possess more

than 1 electrical equipments for this purpose.

4, However, most of the other performances are more than the requirements to apply it to the
residences.
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5.6.13 Westroc Modulaire 2 Partition System

Part A: General Data

IManufacturer: Westroc Industries Ltd.

jCateqory: Demountable Partitions, Progressive or Non-Progressive Type

[Features: Wide selection of colors and textures, hairline thin joints, hook on base for easy

electrical installation, carpet saver tapes for avoiding unsightly holes in the carpet
after relocation. Choice of progressive and non-progressive installation,

Main Properties: Major Components:

1. Thickness: 95 mm (3 3/4") 1. 64 mm. (23") steel stud

2. HWeight per Panel (B8'x4'): 64 kg (140 1bs) 2. Steel top track

3. Fare Rating: 1 hr. 3. Monolithric corner (90°, 135°)
4. Sound Rating (STC): 40 4. NP and Econo Clip

5. Floor Track with carpet saver
6. Viny) board or Gypsum board

7. Miscellaneous Trams

Installation Details:

1. Setting of steel studs spaced 600 mm. (14"0 o.c. into steel tracks at floor and ceiling.

2. Installation of services (electrical or other network) as per specifications on one or both
sides of the stud.

3. Installation of vinyl or gypsum board as per specifications with ei1ther of the two alternative
possibilities: incorporating non progressive battenless system using Westroc NP clip, or
progressive battenless system using Westroc Econo clip.

4, Installation of top and base trim and finish according to specifications.
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Westroc Modulaire 2 Partition Systeam (Cont.)

Part A: General Data (Cont.)

Pictorial Presentation

of Technical Information
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Westroc Modulaire 2 Partition System (Cont.)

Part B: Evaluations

type, with opaque mate-
rial.

Attributes Performance Performance Observed Performance
Variables Criteria Performance Rating
Economy a. Cost
1)Cost of $ 25.00
Components per L.ft.
11)Cost of $ 30.00
Install- per L.ft.
ation
111)Installed $ 55.00
Cost per L.ft.
wv)Life Cycle $188 per L.ft. $145.00 O+++
Cost (Hewght 8') per L.ft.
Durabilaty b. Useful Life 50 years (min.) 50 years O++
Maintain- c. Mode of Should have provisions Without machi- O++
abilty cleaning for cleaning without neries with
machineries with soft water, cloth.
detergent and a light
wt. mop.
Habitab- d. Transparency Should offer the op- Glazing at any O+++
1ty tion between opaque desired position,
& transparent mate-
raals.
e. Electrical Should be able to 1n- Possible by Q4+t
Provisions corporate electrial removing base
network and/or relocate board only.
the outlets without
dismantiing the system
entirely,
f. Hanging Should have the pro- Hang and/or O+
Provisions vision for hanging or attach moderate
attaching light wt. wt. func./dec.
functional and/or elements at
decorative elements. fixed locations.
g. Door Should offer choice of At any desired 0
Location & interchangeable door position, hinged
Type location at any desired type, opaque
position, normal hinged material,
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least eight dirfferent

colors available from

whach the developer or
the householder would

choose.

(if gypsum 1s
used)

Part B: Ewvaluations (Cont.)
Attributes Performance Performance Observed Performance
Variables Criterra Performance Rating
Code h. Fare 3/4 hr. -1 hr. 1 hr, 0
Accepta- Resisting
bility Capacity
(r.e., con-
formity i. Interior 30 (min.) 40 O++
with gover-— Sound Level
ning regu- (STC)
lations)
Practica-~ J. Avairlabilaty Should be available in 7 days O++4
bility 28 days after placing
the order.
k. Fixing Should be able to be Double floor/ 0
Condations fixed without provi- suspended
sions of double floor cerling not
and/or suspended cei- required
Ting.
1. Panel Width: 4' (max.) 4 0]
Dimension
m. Panel Weaght Range 64 kg 0
Weight 44 kg. - 65 kg. per
panel. (8' x 4')
n. Installation 2.5 man hr. per panel 2.5 man hr, 0
Time (8' x 4*)
o. Installation Installation should be Light wt. tools 0]
Tool possible with a set of with 1 electrical
Tight wt. tools with operated equip-
max. 1 electrically ment
operated light weight.
Appearance p. Modular Should be non-modular Hairline joints O++
Character- in appearance with no
istics visible vertical bat-
tens.
q. Color There should be at Any color O+4+
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Westroc Modulaire 2 Partition System (Cont.)

Part C: Observations and Findings

1. Higher durability and lower installed cost make Westroc Modulaire 2 Partition System readily
adaptable to residences as far as economy is concerned. The cost of components indicate that if
self-installation by the householders using their own labor could cut down the cost immediately

and bring 1t to the level of its fixed gyproc counterpart.
2. Most of the other performances not only meet the required level but are in excess.

3. The excess performances could be cut down to the required level by modifying its constituent
materials,

5.7 Conclusions: Interpretations, Summary and Recommendations

The following chapter interpretes the evaluations, summarizes the
findings of the study, makes recommendations in light of the findings, and
finally presents reflections of the author an the light of the experience

that he gained from the study.



CHAPTER SIX

CONCLUSIONS

This chapter presents the final conclusions pertaining to the
research undertaken. The chapter is divided into four sections. Section
one interprets the fandings of the evaluation presented in the 1last
chapter with reference to the research gquestion: Could commercial
flexible partition system be adaptable to residential applicatioans? The
second section presents the sum and substance of the research in a
nutshell. The third section makes relevant recommendations in the light
of the experience gained during the study. Finally, the fourth section
presents some opinions of the author on the subject as reflections which
might tend to go beyond the immediate scope of the present study and place

1t 1n a broader perspective.

6.1 Interpretation of the Evaluation: Addressing the Research Question

It 1s worth recalling here that the study gained its inatial
momentum by focusing on a single and simple pragmatic question on the
possible adaptability of commercial flexible partition systems available
in the North American market into residential applications. At the end
of the long journey in quest of an answer, it seems that in spite of the
proven adaptability of most of the systems evaluated herein, it would be
quite inadequate to come up with a simple ‘yes’ as a response. It would,
therefore, be logical to grasp the overall view of the evaluations and

interpret the most important findings that deserve special mention.
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6.1.1 Overall View of the Evaluations:

table (Table 6.1) provides a clear overall view of

ions with the help of an evaluation matrix ! rating sheet
followed by a comprehensive list of general observations and findings in
relation to the research question. However, it was mentioned earlier that
there is no valid reason to rank order the variables since relative
importance of their needs is a function of individual priority. For the
same reasons, weighted summation of variable ratings of each system would
not be meanangful in the same way to each and every individuals.

The matrix provided here would make the evaluation of each aspect
explicit rather than providing a meaningless single number for each of the

systems.

& %

1. Rosen defines Matrix Analysis as 'a form of mathematics that provides a systematic method for the

manipulation and solution of systems. The Matrix 1s a rectangular array of numbers, called elements,

arranged in rows and columns®.

am
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Table 5.1: Evaluation Matrix of Selc -ted Commercial Flexable Paritition
Systems for Residential Applications (In alphabetic order)
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6.1.2 Interpretation of Evaluations with Reference to the Research

Question:

From the evaluations made in the last section and from the
evaluation matrix provided in Table 6.1 the following interpretations are

made:

a. High Standards of the Partitions:
Most of the commercial flexible partition systems are simply too
good'or too sophisticated to be adapted to residences, since most
of the performances of variables of majority of the systems exceed
the required levels for residential applications. In simpler
terms, overall standards as exhibited in the evaluations are very
high, higher than the standard required for the residential
applications. However, as indicated in the individual evaluations,
these excess measures do not necessarily add to the quality of
residential partitions. Therefore, if any modifications of these
partitions are to be made for applying it exclusively to
residences, it has to do with cutting down unnecessary performances

by modifying them at the materials level.

b. Higher 1Initital Costs: Self Help Vs. Commercial Flexible
Partitions:
The life-cycle costs of most of the partition systems evaluated
here indicate its economic feasibility in long terms. But higher
initial costs as compared to their fixed gyproc counterpart could
affect the acceptance of the householders as well as the developers
since they might be unaware of the life-cycle benefits.
Adaptability of some of the systems would be easier, as indicated
in individual evaluations, if they are self-installed by the
householders putting their own labor. Such self-installation cut

down initial costs instantaneously and make them economically

* indicates O+, O+, O+t rating in most of the attributes of a partition system
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feasible, as compared to fixed gyproc wall keeping aside the
question of future benefits. However, it should be understood that
if the developer is removed from the scene once the support is
complete, the households must have a degree of construction skill
to install partitions of their own. Excess weight of the
partitions might restrict easy handling and self-management since
most of the systems offer higher weight per panel as demonstrated
in the evaluation matrix. For some of the systems, the

manufacturers recommended certified installers for this purpose.

Durability and the Partitions:

Lower durability level seems not to be a major problem area in the
possible adaptation of the systems in the residences since lower
installed costs in most of the systems make them economically
feasible with one complete replacement of the system during the

life-cycle of the support (i.e., the building envelope).

Availability Time and the Partitions:
Availability time is one of the problem areas as demonstrated by
the evaluation matrix. The systems with higher availability time

would be less desirable to the developers and the households.

Aesthetics Vs. the Partitions:

Some of the systems exhibit modular characteristics which seems to
be one of the most important barriers in adapting them to
residences since strong vertical 1lines in partitions are
psychologically associated with commercial environments. It would
most probably be very difficult for the householders to accept such
an aesthetic consequence, even if all other performances of a

system are efficiently met.

P k. am e Kok Ve

S



¢

¢?

¢

166

6.2 Summary:

The concept of flexibility in housing has been translated into
reality in a number of housing projects in Western Europe. Although these
projects exhibited a lot of potential in recovering the people’s stolen
participation in the housing process, a host of technical problems,
specially in the area of infill components such as internal partitions,
affected the actual need for and ultimate success of such support and
infill projects. Assuming that the concept of support and infill would
bear significant market demand in North America, it was understood that
there was no valid point in making new housing more tractable unless the
partition itself becomes sufficiently sound in technical terms and
psychologically more acceptable in aesthetic terms. To begin with, the
most realistic way seemed to be to start from similar known products,
i.e., commercial flexible partition systems, which had long been used
successfully in corresponding applications, obviously in a different
context. However, as a first step towards the journey to the unknown, it
was necessary to understand the implications of transferring a
sophisticated product from one market to the other to find out the
possible roadblocks that the existing organization of the manufacturing
industry and the building industry might pose, and the legal obstacles,
if any, related to such sectorial transfer. Secondly, 1t was necessary
to examine the adaptability of commercial flexible partition systems into
residential applications. The context of the study was outlined and an
attempt was made to develop a set of evaluation criteria with the help of
which it would be possible to examine their possible adaptability in
residences. Out of context partitions were screened out with a screening
mechanism devised exclusively for this purpose and finally, a number of
partitions were selected and advanced to the evaluating stage. The study
suggests that a major portion of the commercial flexible partitions could
be adaptable to residences although they possess performances not required

for residences. Higher initial costs might restrict such adaptations and
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aesthetic considerations might bear high significance.

6.3 Recommendations:

6.3.1 On Sectoral Transfer:

The study recommends a gradual introduction of flexibility in
housing which would enable the manufacturers to handle the initial demand
for the time being with excess capacity of technology that they generally
hold and add new machineries as the market demand grows positively and

becomes steady.

It recommends to the manufacturers to reconsider their pricing
policy for a new competitive market and turn to the concept of third

degree prices in ditferent markets for the same product.

It further recommends that the manufacturers should diversify their
marketing channels and intensify their product promotion activities to

penetrate into the new market.

6.3.2 On Modifications of Commercial Partitions:

Although most of the partitions evaluated herein could directly be
applied to residences, excess performances not required for residential
applications could always be modified. The study recommends such
modifications at material level only, since most of them do not pose any

technical problems whatsoever.

6.3.3 On Further Studies:

Such modifications at material level would require extensive

studies on the properties of suitable materials, their availability and




¢ 4

i

)

168

economic aspects. The study strongly recommends such in-depth

investigations.

6.4 Reflections:

Technological innovation for building —aterials is an evolutionary
process based on gradual introduction of components, materials and
assemblies. Steps forward seem to be minor but over time and in
aggregation, they tend to continually improve the service rendered to the

users. The world of building is marked by great prudence and a certain

inertia. It tends to reject too pronounced innovations, too sudden
developments. The most realistic way to influence the evolutionary
process is to start from known products. Therefore, the study

concentrated on such known products, i.e., the commercial flexible

partitions systems.

The possibilities for partitioning infill fall into two groups:
common building materials and pre-fabricated or pre-assembled ’systems’.
The simplest and the most commonly used choice from the first group is the
2 x 4 gyproc board partition. The simplicity and low initial cost lead
one to suspect that the higher costs of the various systems do not
overweigh their advantages. However, the study shows that with life-cycle
benefits, durability and ease of relocation, the most costly systems could
become more desirable. 0ld dry wall becomes scrap, messy to demolish and
expensive to dispose of. The days may be numbered for reducing a
partition to a heap of rubble when change is desired. If housing
conditions are to be improved, obsolete components must be recycled and
re used with minimum destruction and waste. Today partitions don’t have
to be fixed forever. Partitions don’t have to cause trouble, waste and

expense when the place they are located is no longer the right place.
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APPENDIX ONE

Interview Guidelines

Date ceovevnrnnnnnes Time vivevenarrinens

Person Interviewed ...iivrivsecriirirensreircnnsnenes

1. Flexibility in housing in general, your reactions
. Flexibil1ty in housing, your comments on 1ts prospects in North America in particular
. Adaptabil1ty of commercial flexible partitions to residences, your views

. Possible functional problem areas that you could foresee to use them in residences

2

3

4

5. Possible aesthetic problem areas that you could foresee to use them in residences

6. Possible legal problems that you could foresee in transferring them for one market to another
7. Possible marketing problems that you could foresee to put them to residential uses

8

. Strategies, 1n your view, to overcome the obstacles, if any, that stand in the way of such
sectoral transfer

9. Your suggestions 1n this matter

10. Any other comments, views, opinions relevant to the topic
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APPENDIX THO

List of Representatives of Building Product Manufacturers,
Officials and Professionals Interviewed during the Research

Mr. Vince Palermo, Manager Production, Knoll Office Inc., Montreal

Mr. Raymond Daillaire, Manager Production, Rampart Partitions Ltd., Montreal

Mr. Roger Perrier, Salas Representative, Domtar Laminated Products, Montreal

Mr. Fernand Gagnon, Sales Representative, Westroc Industries Ltd., Montreal

Mr. Donahue, Sales Representative, Dampa Building Systems, Montreal

Mrs. Pauline Filion, Secretary-in-charge, Canadian Standard Association, Mont eal
Mr. Perron, Underwriters' Laberatories of Canada, Montreal

Professor Nabil Hamd1, professor, Department of Architecture, MIT, Cambridge, Mass., USA
Mr. Roger Richard, Partner Architect, Roger Richard Bruno Arch., Montreal
Professor Guelzar Haider, Department of Architecture, Carlton University, Ottawa
Professor Rafiquzzaman, Department of Economics, Concordia University, Montreal,

Mr. Willram Smith, Architect and CAD Manager, Minto Developer, Ottawa
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APPENDIX THREE

Name

Arcopel Acoustique Ltd.

C & C Designs Ltd.

Canadian Portable Structures Ltd.

Dampa Inc.

Donn Products

Expanded Metal Corp.

Herman Miller

Hilco Walls & Ceiling Ltd.

Knolloffice Inc.

Quebec Architectural Products

(Rampart Partitions Inc.)

Mag: Walls Inc.

Panelfold Canada Inc.

Partition Components Inc.

Systems In North America

Canada

Address

4617 Des Grandes Prairies
Montreal H1R 1AS

1156 Yonge
Toronto MAW 219

4400 Corporate Dr,
Burlington, Ont. L7L 5R3

1285 Morningside Ave.
Scarborough, Ont. MIB 3W2

735 Fourth Line Road
Oakville, Ont. HIC 2L5

20 Fasken Dr.
Rexdale, Ont. MIW 1KS

2113 Place Bonaventure
Montreal, PQ

625 Angus
Regina, Sask. S4R 3K7

17400 Trans Canada Hwy
Karkland, PQ H9J 2M5

7365 Chouanard
Lasalle, PQ HBN 2L6

45040 Wilson
Montreal, PQ H4A 2v43

90 D’Anvers Parc Ind.
St. Augustin, PQ GOA 3EQ

150 Ferrier, Unit 14
Markham, Ont. L3R 225

Telephone No.

(514) 324-6864

(816) 961-6574

(816) 335-5500

(416) 286-3020

(416) 845-3883

(416) 675-6311

(514) 871-187

(306) 525-3369

(514) 695-9030

(514) 367-0330

(514) 489-8941

(418) 878-3303

(416) 475-6022



Name

Provincial Partitions Ltd.

Soper's

Trecco fabrication

VIP Office Screen

Westroc Industries Ltd.

AR Claridge Products and Equip.

CA  A-Z Western Factory Supply

CA American Partitions and
Building System

CA Faeldtec Inc.

CA  Swmplex Inc.

CT  Neiss Corp.

CT  Modular Industries Inc.

FL National Partitions Inc.

fFL  Endure-a-Lifetime Inc.
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Canada
{cont. )

Address

1285 Eglinton Ave, E.

Mississauga, Ont. L4W 3A6

P.0O. Box 227
Hamilton, Ont. L8N 3E8

590 Sagard
St. Bruno, PQ JC 1X7

1462 Columbia North
Vancouver, BC V7J 1A2

2424 Lakeshore Road (W)

Mississauga, Ont. LSJ 1K4

United States of America

P.O0. 910
AR, Harrison

2170 West Broadway
CA Anaheim

18335 Mt. Langeley St.
Dept. CR
CA 92708

3250-T S. Susan St.
Santa Ana CA 92704

8468-T Loma Place
Upland CA 91786

PO Box 478
Rockville CT 06066

PO Box 2040
Terryville CT 33266

340-T W 78th Rd.
Hialech, FL 33014

7500-T Northwest 72 Ave.

Miamy, FL 33266

Telephone No.

(436) 238-0017

(416) 528-7336

(514) 653-5657

(604) 985-9121

(416) 623-9881

(718) 964-5656

(714) 540-4000

(800) 854-7951

(203) 872-8528

(800) 327-3697

(800) 325-1337
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United States of America

(cont.)
Name Address
FL Panelfold Inc. 10750-T N.W. 36 Ave.
Miami, FL 32288
GA  United McG111 Corp. 1501 Kalamazoo Dr.

Griffin, GA 30224

IL  Cardinal Ind. Inc, P.0. 24 W 351 Army Trai1 Rd.

8loomingdale, IL 60108

IL  Opto International 65€ Palatine Rd.
Prospect Heights, IL 60208

MA  Deluxe Systems 3 Strafello Dr.
Avon, MA (21820

MA  Eckel Industries Inc. 161 Fawcett St.
Cambridge, MA 02138

MI  Roberts Movable Walls PO Box 339
Comstock, MI 49041

NY National Office Product 641, Sixth Ave.
Ny, NY 10011
OH  Component System Inc. 7002 Tr. Granger Rd,

Cleveland, OH 4413

PA  General Partytions Mfg. PO Box 8370-T
Erie, PA 16505

PA Modular Engineering Co. PO Box 8241
trie, PA 16505

VA  Nomadic Structures Inc. 7700 South Dr,, Ste. 200
Springfield, VA 22105

Wl Hough Mfg. Corp. PO Box 591-8
Janesville, WI 53545

Telephone No.

(404) 228-9864

(N2) 529-2474

(312) 621-2115

(617) 491-3221

(616) 345-2915

(212) 924-0662

(216) S524-5000

(814) 838-6551

(814) 837-6813

(800) 336-5019

(608) 756-1241
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APPENDIX FOUR

Latter Sent 10 All Bullding Product Manufacturers,
and One of the Many Replies Recslved by the Author

bear »ur

ne 1re ‘€1 v Mulh anterested to get a comjrlete set of relevant
information pertaining to all the different movable, portable, and
demountabie partition svstems for offices that vou gresentl:
mawnufacture or deal with

It weuld be highly appreciated 1f vou could send us a complete
set of catalogues at vour earliest convenience. The information
should include installation process, time required to instal! a
singae pantl, useful life span, clea~1ng procedures, provision 31
electrical cables, and outlets, fire and sound ratings, Jdimension
of each panei. tools needed for installat:on, unit weight of each
panel, overall appearance, color options and, il possibie, a
complete price list

we would further like to know the full address and telephone
numuer of sour dealer, 1f anv, i1n Montreal.

Thanking vou, and anticipating & vers gquick response,

Yours fa thfulls,

5
S
-

svad~Yamln

g

Letter

ENVIROWA

PARTITION SYSTEMS LIMITED

November 18, 1988

Mt F  Yawin

2520 Quesnel Apt 3
Montreal, Quebec
R 1G7

bear Mr  Yanmin

Thank vou for your lngQuiry concerning Envitowall Pre-finlished
vall systess

The enclosed product brochures, specifications and detall sheets
vill Qive you some idea of the construction and appearance ol out
vall systen We have also included samples of our stock vinyl
tinishes AL the present time we do not have & representative in
the Montreal area Hovever, we would be most happy to have a
Totonto reptesentative meet vith you if required

We appreciate your interest in Envirzovall
1! you should require additional Intormation, please do not
hesitate to contact us

Yours truly
ENVIROWALL PARTITION SYSTEMS LTD

O :‘)(‘) (‘//;\ EY’XS

Beverley Clausen
General Manager

BC/ms

One of the replies
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APPENDIX FIVE

Calculations: Break-Even Analysls for Determining the Allowable Life-Cycle
Costs of Commercial Flexible Partitions as compared to that of
Fixed Gyproc Partitions:

Life-cycle cost saving or total saving over the life-cycle of a household by incorporating
flexible partition as against conventional fixed partition alternative takes the following

mathematical expression (refer to page 70):
t=n

CS = S fn (COp = CFy) eenvvnreernnrnnnnnsn (1)

t=o0
Where, LCS = Life Cycle Saving

fn = Multiplier combining time frequency of occurance 1nc'tudlng present value discount
and inflation escalation

CCjp = CCy + CC2 + CCq
(for 3 re'locations in this case) = Total cost of conventional partitions

+ CF5 + CF4 (for 3 raelocations in this case)

CFII‘ =
'}ota’l cost o? flexible alternative

A Break-Even Analysis 1s required to solve for the upper 1:mit of the allowable cost of
flexible partition that would be compatible to the fixed gyproc walls. Break-Even analysis
1s a procedure for evaluating alternatives (in this case the fixed wall and flexible
partations) 1n terms of a common unknown variable. It involves solving for the value of the
variable which would make the cost equations for the alternatives equivalent, this value is
the break-even. If the fixed gyproc wall and the flexible partitions are economically
equivalent, there will be no loss or gain 1n monetary terms 1f erther of them is incorporated
in the dwelling. In other words, there wi11 be no 11fe cycle cost savings 1n this case. (i.e,

LCS = 0)

Considering 3 relocations in a life-cycle as assumed in chapter four, and considering a break-even
(i.c., LCS = 0) between the conventional and flexible alternatives, using (1), we get,

>

]
]

"

fn [(CC; - CF)) + (CCp - CFy) + (CCy - CF3))

fn [CC; + CCy + CC3 - (CFy + CFy 4 CF3)]

»> CFp + CFy + CFy = $153  (Substituting the values of CCy, CCy and CCq from table 4.3)

For an allowable cost for flexible partition,
to this.

infitial cost of the conventional partition must be added

Allowable Cost for Flexible Partitions = $153 + $35
= $188 (por L.fL)

(Prices are taken from 1989 price index as provided
by the local contractors)
This means that over the 1ife cycle of fifty years with flexible partitions relocated on three
occasions, the total cost must not exceed $188 since it is at this cost that the two
alternatives (fixed gyproc wall and flexible partitions) are eguivalent. If the 1 fe cycle
cost 15 more than $188, 1t means the gyproc wall would be economically more feasible while if

1t 1s less than this amount there will be a saving (1.e, life cycle saving) as compared to

fixed gyproc wall,



(b)

(e)

179

(cont.)

It is interesting to note that a majority of the partitions evaluated herein are supposed to
generate a potential life-cycle cost saving over a period of fifty years as against fixed
gyproc walls. Being unaware of such information the home-owners might be interested to
incorporate fixed gyproc wall due to its lower initial costs . The study strongly
recommends that the manufacturer should make relevant information on such cost saving readily

available to the prospective clients.

It is in the context of this higher initial cost that the flexible partition might be more
acceptable in luxury condominiums. However, if self installation 1s considered, it might bear
significance in affordable housing or in accomodations 1ike student dormitories since if self-
installed, 55% of such initial cost could be reduced instantaneously.,




180

b APPENDIX SIX
hd Some Important Notes on Fire Rating

It should be understood that fire rating data for different partition systems cited in this
report a‘e based on the characteristics, properties, performance of materials and systems obtained
under controlled installation and test conditions. Proper fire rated flexible partitions for
residences would be hard to achieve since it would be difficult to assign the home-owner the
responsibility of ensuring that the relocated partition has a proper installation at the top and on
the bottom, that the door frame in the partition is properly constructed and that no other mistakes
could have crept 1nto the relocation activity. It 1s assumed that the supports would be fixed and fire
rated and for the 1nfill the code would eventually be relaxed.
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