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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 
tachnological lack. This research investigated the adaptability of 
selected commercial flexible partitions available in the North American 
market to res~dences since the most real~stic way to influence the 
technological process was to start from the known products and developing 
them ~n an innovative direction. The consequences of the proposed 
sectoral transfer were seen as immediate and long term effects and 
categorized into three grou~s of constraints: legal, technological and 
marketing constraints. The context of evaluation was drawn, and the 
performance concept was used to forro a set of evaluation criteria. Fifty 
partl.tion systems were reviewed, characterized and mismatched portions 
were screened out. The analysis with thlrteen 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 part1 tions if l1fe
cycle costs were considered. Since the study showed that the partitions 
were sound ln techn1cal terms, it recommended further stud1es to look into 
the matter of modifying them by introducing new materials which would cut 
down the unnecessary performances and might reduce the ini tial cost as 
well. 

RÉsUMÉ 

Une des principales forces composantes de l' habitat pré-fabriqué en 
Europe du Nord, les cloi sons amovibles, démontre un défaut technologique. 
Cette étude cherche à démontrer l'adaptabilité des cloisons commerciales 
dispombles sur le marché nord-américain au secteur résidentiel puisque 
la façon la plus réaliste d'influencer le procédé technologique est de 
commencer par les produ1ts connus et de les développer dans une nouvelle 
direction. Les conséquences du transfert de ces cloisons ont été perçues 
comme ayant des effets immédiats mais également plus éloignés et 
catégorisées en groupes de contraintes: les contraintes légales; les 
contra1ntes technolog1quesi les contraintes de marché. Des évaluations 
ont été fa1tes et un concept de performances utilisé afin de dresser une 
ll.ste de cntères d'évaluabon. 50 systèmes de cloisons ont été 
caractér1sés et ceux qU1 ne répondaient pas aux critères retirés. 
L'analyse de 13 systèmes a démontré que leurs performances ont été bien 
supérieures au n~veau requis. L'étude a démontré également que la plupart 
de ses systèmes sont économiquement profitables compar~s aux cloisons de 
gyproc f~xes, s~ l'on considère les bénéfices à long terme. L'étude 
1ndiquant que ces systèmes de cloisons sont technologiquement sans défaut, 
il est recommandé d'approfondir la possibilité de les modiher en 
1ntrodu1sant de nouveaux matér1aux qui diminuera1ent les performances 
inutiles et en même temps réduiraient le coût initial. 
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CHAPTER ONE 

INTRODUCTION 

This opening chapter is intended to present to the reader the 

backgroul.d and the research design of the study under consideration. The 

chapter is di vided into two sections. The f1rst section introduces 

gencral ideas in the field of fle.xible houses that have particular 

relevance to the research, provid~s a clear statement of the research 

problem by identifying problem areas 1n th1s field, and ouUmes the 

objectives of the research dlong with its scope and l1m1tabons. The 

second section illustrates the approach, methods and techn1ques that were 

chosen to address the research problem adequately. The background 

information presented in this chapter is derived, as ind1cated 1n the 

text, from various related literature. 

1 • 1 Background Information on the study 

1.1.1 Introducing the Concepts of Flexibility in lIousing: 

principles of Support and Infill: 

General 

The vitality and diversity of human content a10ng wi th the 

meaningful interaction of individual and environment 10 the act of 

dwelling had, in general, missed the attent10n of the profess10nals 

engaged ~n this field. The production of homes through trad1 t10nal 

process ignored the posslbi11ty of personalization' of the home. The 

Rabcneck et al (1974) deflne personallzation as "the guarantee of a prlVate demain ln which 
persona l cholce may bc exerci sed. " 
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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 disar?ear from his own 

dwe11ing. 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 be1ng (Habraken, 1985). 

It is in this context that the concept of flexibility2 in dwellings 

tends to revolution1ze contemporary architectural thoughts in general, and 

1n the field of housing in particular. The futility of tradi tional 

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 1nfi11 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 

mak1ng. 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 industr1al designer, manufacturing industries and the 

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

2 Oluhosch (1974) defines flexlbility as "the ablllty to achleve a change ln rvndltlOns w.thout 
changlng the baslc system as such." Thus, lt refers prlmarily to adaptatlon_ to change and 
relates to transformational elements of a glVen building system without affectlng the baslc system 
(or, the structural support). 

3 The aulhor dehnes flruoblhty 10 housing as a system ln which the lnternal space of a dwell10g 
could easl1y be altered through multlple or lnterchangeable use of space prlmarlly to ensure 
pcrsonallZatl0n and further to extend opportunitles for cholce as cir .. umstances change (after 
Rabcneck 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 indi vidual can not decide alone. On the other hand, the 

infill system of detachable units which includes non-Ioad-bearing 

partition systems, is considered to be the ind1vidual 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 

affordabili ty. 

Thus, this housing strategy ensures the separation of the 

commissioning client (j.e., the developer or, the local authority) and the 

user client (i.e., the householder or, the occupant) and dim1nishes the 

problem of the present housing process in which cl1ent w1th whom the 

archi tect 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, 1n an ideal 

situation the support should be produced and supplied by a developer or 

a local authori ty as building components in the building production 

channel, whereas the infill of detachable units should be produced and 

supplied by manufactunng industries as industrial products through normal 

marketing channels, and acquired by each household as prlvate goods. 



, 
l 

Fig. 1. 1 

4 

Social part Individual part 

Support and Infill Concept: The Social and 
Individual Parts of a Dwelling 
(after Tatsumi et al, 1987) 

--~ r tllnlding canponents 

t:aIIII'IURllj" t;; _. ~ ~ ~ 
BUILDING PIIOOICTION 

1. primary system 
elanents 

- _ rules 

for buildHlQ 

0. 
human needs technology for design 

.uJSING 0 
EDOCATI(Jf / - ::::~INDUST.IAL :::""''' 

t· ividual Sflherer~TI • ~~ - rit : "b.. 

Fig. 1.2 

-~---'~--

J INFORMATI(Jf 
\) industrial products----- for livlllQ---_ 

Separation of Production of Support and 
Manufacturing of Infill 
(after Harndi, 1971) 



"-

5 

1.1.2 General problem Area: lnadequacyof 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 productl0n 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 deslgners had carefully considered the general design of the 

shell (or, the support) for flexibility" (Rabeneck et al, 1973). Most of 

the internaI flexible partitions used in these schemes exhib1t 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 manufacturlng 

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 systcms4 are 

4 The author deflnes conmercial flexible partition system as a non load bearlng internal parlltion 
system WhlCh could be relocated wlthout changlng the baslc structural system of a buildlng as 
such, and WhlCh lS lntended to be lnstalled ln response to the requlrements set by the commcrclal, 
admln1stratlve and lnstltutlonal bUlldings (Derlved from informatlon provldcd ln severa 1 
manufacturers' catalogues). 

-----1 
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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 avallable in the present North American market and since they are 

being used successfully and efficiently in offices, institutional 

buildlngs, schools, stores, gymnasiums and other commercial services, it 

would be very mu ch appropriate to pose the following clear and simple 

research questlon: 

Could commercial flexible partition system be adaptableS to residential 

applications? 

1 .1 .4 Rationale of the Study: 

The relevance and importance of the concept of flexibili ty in 

housing could hardly be denied in the present context with the increasing 

rate of soclal 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 ln most of the realized schemes. 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 vital infill 

component; as partition systems. Therefore, it follows that great 

5 Th. author defHles 8daptability as suitab,11ty or f,tness to perfonn efficiently with respect to 
a set of 1ntended funct10ns and econom,c cons1derations. (after Park.r, 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 he to start from known products 

and develop them in innovative directions, it further follows that heforc 

taking a step forward to manufacture flexible partition systems 

exclusively for housing purposes, it w~uld he wise, and perhaps the hest 

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 possib1.lity 

of applying sorne of them to residences, but also ensure a better 

understanding of the problem by reducing the informatlon gap that stands 

in the way of formulating manufacturing gUldelines 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 adaptabillty 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. 



( 

( 

{ 

8 

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

transferring commercial building products to the residential 

market. 

c. Ta form a set of evaluation criteria which could he used to 

examine the adaptability of commercial partition systems to 

residential applications. 

d. Ta 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. Ta 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 incorpora te 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 concentra te on 

one of its infill components, the flexible partition system, and examine 

1n 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 var10US 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 paralneters) of such an evaluation, and the process of 

selecting partition systems (or, the screening mechan1sm) from a large 

number of available variety are presented in chapters four and five 

respectively in the same ~.equential 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 ta carry the research out efficiently and 

systematically. 

1.2.1 Research Assumption 

The basic research assumption was, as indicated earlier, that sorne 

commercial flexible partition systems available in the North American 

market could be efficiently and successfully applied ta residences. It 

was further assumed that there might be sorne problem areas or obstacles 

other than those of functional and economic aspects, that stand 1n the way 

of transferring commercial building products ta 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 poss1bility 
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could be putting each of the selected partition systems into practical 

applications (Le., putting th~m in model house) and monitoring their 

suitabillty ln the new residential context in the course of time. Such 

a practical approach of incorporating commercial flexible partition 

systems ln sorne 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 ln use. This approach called for fairly extensive laboratory 

tests and lnvestigations 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 wi thin such constraints was to form a set of cri teria6 

through which it would be possible to make an evaluation7 of suitability 

of the selected partition systems to residential applicatlons. 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 eva1.uation cri teriaB• 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 c0l1ected from primary 

6 Rosen (1979) deflnes crlteria as lia quantitatlVe statement of the deslred performance." 

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

B The author deflnes evaluation criteria as a set of quantitative statements of the deSlred 
performance in order to make an unbiased assessment of the su.tability of partlcu1ar product to 
partlcula,' bUlldlng s,tuations. (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 ~n order to 

collect required information were determined. The whole research was 

conceived as a continuous process contailling six different stages. The 

information gathered in each stage was organized, ed1ted and presented 1n 

written forms that constituted different chapt ers of this report. Thus, 

this report is organized in six different chapters each dealing wi th 

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

is a brief description of these stages along with the 1nd1cation of the 

methods that were adopted in each stage: 

a. 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 object1ves, scope and limitations were framed, and 

fina lly, methods of collecting data were determined. Chapter One 

contains extracts of this stage. It establishes the background of the 

research and presents the methods that were adopted to address the 

research problem. 

b. stage II: Review of Literature for Specifie Information: 

Chapter Two: 

At this stage an exhaustive search of related literature was made w1th 

the help of standard library facilit1es and eventually a b1b110graphy 

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 fona 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. 

c. 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 ta understand the possible consequences of 

transferring commercial building products to the residential market. 

Firstly, structured interviews were conducted with selected 

architects, developers and officiaIs related to manufacturing and 

market1ng of flexible partition systems to get their views, ideas, 

comments, and reactions on the particular topic. ThlS helped the 

author ta identify problem areas and obstacles ln transferring 

commerClal buildlng products ta residential uses. The pers ons 

interviewed were selected on the basis of their relatl0n to the 

subject matter and also their availability. structure of such an 

interview is presented in Appendix 1 whereas the Iist 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. 

d. stage IV: Formation of a Suitable Tocl for Evaluating Commercial 

Flexible Partitions for Residential Applications: Chapter Four: 

At this stage, a set of evaluation criteria was Îormed with the help 

of which the adaptabiIlty of commercial flexible partition systems 

could be examined. Relevant and exhaustive information on existing 

evaluatJ.on 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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e. stage V: Evaluation of Commercial Flexible Partjtions: 

Chapter Fi ve: 

At this stage, firstly, a comprehensive list of the manufacturers in 

thi3 fi.eld was prepared with the help of Canadian Trade Index, 

Fraser' s Canadian Trade Directory, and Company Index in order ta 

collect catalogues of their products and specifie informabon that 

seemed ta be necessary. List of the manufacturers of f lex~ble 

partition systems is incorporated in Append~x 3. Correspondence was 

made with them by mail and by telephone wherever it appeared easier. 

Appendix 4 documents of the let ter that was sent to aIl of them along 

with one of the man y replies that was received by the author. 

Secondly, references were collected from Sweets Canadian Construct~on 

Catalogue File, and Thomas American Construct1on Catalogue F11e. A 

screening mechanism to select partition systems for exam~ning the1r 

assumed adaptability was then developed, and part1t1ons 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. 

f. 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 1nterpretations 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 tha t the background and the methods of th~ 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 chap!:er 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 l. t 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 Housinq 

This sectl.on contains a brief pen-sketch of the development of the 

support-and-infill concept, an outline of the methods prescribod by its 

ini tiators to bring the concept into reali ty, and an overview of i ts 

potentials, advantages and disadvantages as revealed by the researchers 

engaged in this field. Such an analytical study of the existing theory, 

whl.ch 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 pt"oblems and a common 

base for dealing with them. A historical background was also considered 

to be as important as its physical interpretation as weIl as its practical 

applications. 



17 

2. 1 • 1 A Brief Histor Ical Account 

The concept of flexibility, as defined in chapter one, has l.ts 

design and technological roots irnbedded 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 

elernent (or, an infill element) with columns still acting as structural 

supports. In fact, H wa~ 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 infl.ll 

elements was not very uncommon. He cHed an interesting example 

dernonstrated in Yugoslavia, where a palace of a Roman ruler 1n split 

bec ornes a house (city) for thousands of its citizens in the present tl.me. 

However, such conversion of buildings over time, often at hl.gh expense, 

could only be possible due to the inherent charactenstl.cs of the 

tradi tional post-and-lintel construction system although the y were not 

designed to accommoda te changes that ensure flexibl.lity through the 

provision of transformable space. 

The idea of designed transformable space in housing was first put 

forward by the famous archi tec ts li ke Mies van der Rohe, Adolf Rading, Le 

Corbusier and Jeanneret, as early as in 1927, during the 

Weissenhufsiedlung exhibition at struttgart, West Germany. Accordlng to 

Rabeneck et al' s ( 1973) opinion, this exhibi tion enabled 'the mos t 

advanced architects of the time' to put their ' revolutionary ideas into 

practice' . Mies Van Der Rohe' s steel framed apartment dom1nated the 

projects in the exhibition which contained 'internaI partit10ns whl.ch 

could be disposed according to the likings of the tenants, 1n whatever 

manners they choose' (Giedion, 1972). The house by Adolf Rading d1splayed 

in the exhibition was characterized by the interior planned as a s1ngle 

living space which could be subdivided by means of slid1ng and fold1ng 
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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 qui te long and implemented it in 

two of his projects in reali ty: 'projet immeuble locatl.f' and 'Maisons 

Loucheur', in subsequent years (Rabeneck et al, Op.cH.). 

Although the idea of flexibility in housing introduced by the 

notable arch1tects received general attention and instantaneous 

appreciation of aIl 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 ' ci ties 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 

meebng the h1gh production quota by solving two problems: the problem 

of providing , optimum accommodation for the smallest sum of money', and 

the problem of pronding 'maX1mum 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 controis. Consequently, quantity had replaced 

quali ty in the production process of housing and the opportuni ty te 

incorpora te any personal or community identity in the dwellings tended te 

fade away in the characteristic oppressive uniformity, formaI rigidi ty and 

impersonal appearance of these so called mass housing blocks. And in 

these 'perfect barracks', as Habraken (1972) calls them, man no longer 

houses h~mself, he is rather helplessly housed. 

Pawley (1971) termed the advocates of 'tight-fit-functionalism' as behaviourists. 
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It is, in fact, the recognition of the futili ty of mass housing by 

the libertariarf 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 principles of which have 

already been introduced in chapter one. 

2.1.2 Physical Interpretation of the Support3 and Infil14 : The S~ 

Methods 

The timely arriva! of the concept of support and infi!! 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 l.nitial years 

for developing physical interpretahons of the leveltf of the new housing 

strategy, i.e. support and infill, and offer methods and des1gn tools that 

would generaUy benefit aU in this field. Following is a brief 

description of the interpretations, methods and tools as derived from sorne 

of the SAR publications which are refined further by the researchers who 

have still been working on them since then. 

2 Paw1ey, (Ibld) termed the researchers and archltects who have taken account of the inadcquacies 
of mass housing and proposed approaches that allow people to assume responslbillty for thClr homes 
as libertarians. 

3 Support, as lnterpreted by Kendall et al (1986), is a completed phase of construcllOn fjxcd in 
great many aspects which leaves open a number of alternatives in the distribut.ion of functlOnal 
spaces. 

4 Infil1, as lnterpreted by Kendall et al (Ibld), 'is the co-ordlnated matonal system WhlCh whon 
comb,ned wlth the support, make a hou se that can be lived ln'. 

5 SAR stands for Stichtu19 Archlcten Research WhlCh means the FoundatlOn for Archltccls Rcsoarch. 
It was founded ,n 1964 wlth Habraken as its f,rst dlracter. It,s fundcd by contnbu,-,ons from 
arch,tects, bu,lders, developers and a yearly grant From the governrr.ent 

6 In 1973, a th,rd level of plannlng was added to the two levels mentlOnod above, 1.0. t.he tISSue. 

Wh,le support land ,nhll concern the build,ng ,tself, the t,ssuc concorns 'the arrangemunl of 
bUlld,ngs ln thelr relatlonshlp to each other and to the,r surroundlng space' (Carp, 1978). 
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Support, in its simplest form, includes the structural skeleton of 

dwellings whereas infi11 may contain, as indicated by Kendall et al 

(1986), any combination of partition, drain, waste, ventilation, water 

supply, heating, electrical, data and communication network, equiprnent, 

fixtures, wall, floor, cabinet and ceiling systems. However, according 

to Lukez (1986), it would not be useful 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, 

i t would be use fuI 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 frorn 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 wouid be 

possible to classify building elements, components and systems into the 

categories of support and infill for individuai schemes before SAR Method 

couid 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 agains;t 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 suitabili ty. 

The margins (Le. spaces with smaller dimensions between two ddjôcent 

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 cou Id 

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. In turn, several room combinat ions 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 activi ties in 

the support a method of co-ordinating space and material known as modular 

co-ordination7 was developed by SAR. It is based on the tartan grid which 

aHows 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 desiqnate 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 Mcdular co-ordination, in its general tenns, as defined by Turner et .1 (1972) 1s 'the specifie 
appl ication of standardization in the construction industry, so that the building mater1als and 
components are des1gned ta be made more interchangeable by hav1ng the1r kay dimensions comform 
to full I1lJlt1ples of an agreed-upon measurement (or, module rec:omnendecl by many as 4 inches or 
10 11111). Bernis, A.F. of U.S.A. first put forth the concept of such base module as a means of 
rlltional1z1ng the building 1ndustry in 1936 prior ta World Hlir II. 
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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 inf i Il is i ts 

capaci ty to ensure an efficient channel for flexibility in housing to meet 

diversified and dynamic needs of individual households in addit~on to i ts 

basic aim to remove the inequality and inadequacy of the present decision 

making process in housing. Dluhosch (1974) identifies two bas~c classes 

of needs which may be linked with the concept of flexib~hty: 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, clllld rearing, death, 

divorce, change of family status). A carefully detailed mul ti-family 

housing involves offering variable dwelling-cell areas to match the 

differing needs of the future occupants. Another advantage of fered by 

such a scheme is the freedom of choice concerning internaI arrangements 

according to the occupants' needs prior to move in. And th~rdly, the 

option of moving the partitions following the occupants' adds another 

dimension to i ts 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 saleab~ l ity and rendbrs 

a marketing bonus to Hs developer. And i t is in this way tha t Ri tter 

(1962) suggested, , the very best selling points' are imbedded ~n such 

schemes. 

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

consi::tent wi th the principles of industrialization8 and indica tes a new 

8 Turner et al (1972) deflne industrialization as the process whereby products are manufacturod 
in larger quantities WhlCh usually imply standardization in the final product, specia11zation in 
labour, a concentration of productlon, purchasing and marketing, and mcchdOlzation of production 
process. 
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horizon in which the contradiction between standardizatiorl 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 i ts ini t; ators 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' wi thout inhibi ting the freedom of others. 

Weber (Op.cit), on the other hand, sees the disadvantage of the 

method as a by product of i ts advantages. By making the present system 

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 tha t sense, he 

considers, i t tends to postpone the needed reform in the decision making 

process of housing. 

And finally, the most important disadvantage of the flexible living 

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 wi th the luxury 

of flexibility. However, studies on liEe-cycle analysis10 reveal that high 

9 Turner et .1 (Ibid) define standardization as 'the process whereby parts 01" products are 
manufactured similar ellOUgh to be interchangeable with,n an accepted or established range of walls 
for size, weight, quality, strength.' 

10 AIA (1974) defines life C)'Cle Cast Anal~is as a 'technique which .news assessment of • given 
solution on the bas1s of considering a11 relevant economic consequences ovel" a given penod of 
time (or, a li fe-cycle) , • 
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process of housing. 

And finally, the most important disadvantage of the flexible living 
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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 internaI 

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

The parti tions, in contrast to the expensi ve and high quali ty 10ng

span structure, are crude being the cheapest available. 'l'he panels are 

2500 .. x 900mm, 35mm thick veneered hollow-core chipboard with cover 

strips. They are held in place by friction screws. Skirtings and trias 

are in moulded p1ywood. 

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 

Unl ts), a study of the internaI arrangements of the apartment showed that 

the 1nhabitants of the experimental building used the freedom provided by 

the flexible partitions resulting in significant var1ations compared to 

the plans suggested by archi tects . However, the study further reveals 

that quahty of the flexible partihons did not correspond to the 

expectatlons of the occupants (Martel et al, Op. cHi Rabeneck et al, 

Op. cH) . 

2.2.2 Great Britain 

Name of the proj ect : 
Location: 
Architect: 

Adelaide Road Estate 
Borough of C8JDden, London 
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 Ki t) with the aim of allowing tenants to choose plan bafore 

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. 
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The estate consists of eight three storey buildings, located in an 

existing urban fabric which i5 largely residential in character. The 

primary structure used concrete piers and slabs which were posi tioned, 50 

as to provide ample freedom for residents to design the interior to match 

their present as weIl as future needs. Fig. 2. Sa shows possible positions 

of part i tion systems. 

A complete set of industriaIIy produced detachable units (or, the 

assembly kits) was provided by a Dutch firm (Brunyzel) in compi iance 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 schelle vas innovated and 

first used in Scandinavia. It bas no fasteners to valls, floors and 

ceilings and held in position by pressure screws (i. e. spring loaded jack) 

as shown in fig. 2.Sb. 

The greatest obstacles that the architects encountered, however, 

did not concern the technical considerations of building but evoived 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: 
Location: 
Architect: 

Molenvliet 
pappendrecht 
Nerf, F. V • d, Group Kokon 

":'his 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 uni ts organized around court yards as shown in fig. 2.6 for 

over three hundred residents. The support contains carefully placed 

concrete piers spaced at 4.37 m (Le., 1S ft.) interval to accommoda te 

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

Flg.2.4: Plan, Montereau Research ProJect, France 
(After Martel et al, 1974) 
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(After Hamdi, Ibid) 
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using tunnel lor.17 , a new construction technique . 

The infi1l, laid out and controlled by the households, included 

parti tions, interior doors, ki tchen and bathroom elements, electrical and 

mechanical systems, closets and some of the facade elements. The 

technique used to hold the partitions in position vas the saae 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 

Hame of the Project 
Location: 
Architect: 

Tensta 
Near Stockhola 
Unknown 

The preject centains 650 flats on a difficult sloping site . 

Al though flats were completed to plan-types, occupants nad 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 cor;struction, 

which is characterized by large concrete panels wi th load bear i ng external 

cross-walls and an intermediate row of columns to form a relatively 

unob~tL'uctured floor area to each flat (Fig. 2.7). 

The partitions are 70_ thick aade of ti.œr subframe ard vinyl 

covered facing sheet of 1 3_ glass reinforced gypsua. The stanè'.ard panel 

11 A tulWlBl fOl'll 1s a volume in the size of the structural bay 1t ... 111 fOrln. The 0011010' fOrlns are 
properly pos1t1oned. concrete 1s poured for the walls and the slabs. it can then be sl1pped out 
of the bay and repos1tioned for a n8\It bay if ~ed .llowing bui lders to work rap,dly and 
effic1ently (after L..ukez. Op.cit.). 
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size is 600_ vhich veighs 39 kg for 2. S. high panel. The panels are 

placed over the floor finish and a 70 .. vide batten is p.&.aced on the 

ceiling vith groves in bath sides to accept plastic skirtings vhich aask 

electrical installation. The batten is routed to receive the boIt head 

of a spring loaded fixing device vhich 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 Svitzerland 

Rame of the Project: 
Location: 
Architect: 

casa Patriziale di tarasso TI 
tarasso 
Snozzi, L., Vacchini, L. 

Th~s 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 f~g. 2.8, location of 

wh~ch is determ~ned wi th considerable attE.l1tion to provide a degree of 

flexibil~ty. 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 knovledge, 

where commercial flexible parti tion system vas adapted to residential 

application. Steel faced partitions, lIallufactured by Strafor-Hawerman 

Ltd., vith self-evident joints finished in a unifora color vere adjusted 

as desired on a grid of 95 CIII. Steel finished internaI doors and 

parti tions vere erected after the carpet had been laid throughout the 

vhole fIat. Steel finish alloved simple hanging of pictures, often vith 

the use of magnets. No attempt by occupants to vallpaper or paint over 

the baked on aatt acrylic finish vas recorded in the post-occupancy 

studies indicating the apparent acceptance and thus Buccess of such 

adaptation (Rabenick et al, Op.cit., Werk, 1970). 
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Fig. 2.6: Holenvll.et, The Netherlands 
(After ~ukez, 1986) 

-----------------------
- -' 

Fig. 2.7: Planning of Tensta, Sweden 
(After Rabeneck et al, 1973) 

~---------------------------------------------------- ------~ 

• 

• • 

Fig. 2.8: 

exposed zone 

• 

Casa Patriziale dl Carasso TI, Switzerland 
(After Rabeneck et al, Ibid) 
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2.2.6 Identification of General problems Related to Flexible Partitions: 
, 

l Lessons from the Past Experience 

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 requ1red 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 flexibili ty together in the most cost

effecti ve way. 

b. Aesthetic problem: The feedback studies show that in most of the 

cases, poer 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 

preblem, therefo:e, 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 ta 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 
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its context, as described in chapter four, concentra tes on the housing 

ownership market and clearly spells out the managerial 

responsibilities of the parties concerned 1n 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 inltlators ln 

relation to the idea of transferring a sophisticated product frem one 

market to another was available in any of the possible sources. However, 

it is important to identify such problem areas with respect te the 

proposed sectoral transfer of commercial flexible partition systems before 

evaluating the adaptability of their functional, econom1C and aesthet1c 

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 

order to be applied successfully and adequately in residences needs to be 

investigated ~n two different yet interrelated areas: one is the subject 

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

of its adaptability ~n 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 ~t to adequate applications in reality. In the course 

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. 
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3. 1 Meaning of Transferrinq 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 

manufactunng of a new bUllding product could best be percelved by a 

diagram (Flg. 3.1). The process starts with an assumptlon made on the 

potential market demand of a particular bullding product. Such an 

assumption is often verified by a market study done by marketing' experts 

as a part of the marketing researcJ1- program of a particular industry, 

which eventually serves as a basis for making production decisions. 3 

Onc e market demand is ascerta~nE'd through such a study, a team 

genera:.ly consisting of industrial and :1Iechanical engineers aided by other 

profes·.;ionals begins the deslgn process. When a satisfactory solution for 

a specifie set of requirements is achieved ln the form of drawings, 

M ••• le (1964) deflnes marketing as 'the perfonnance of buslness actwitles that direct the flow 
of goods and servlces from producer to the consumer and lncludes sell 1 rl9, buylng, storage, 
standardlZatlon, f,nanclng and nsk taklng.' 

2 M ••• le (Ibld) deflnes marketing r .... rch as the 'systematlc gathenng, record11'lO and analyz1rl9 
of data about problems relatlng to the d1stnbutlng and sale of goods'. 

3 Production decl.lon malnly 1ncludes declslons on locatlon of the plant, number and capaclty of the 
machlnes requlred to meet the market demand, worklng condltlons withln the lndustry and mate,.,als 
handhng. 
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specifications and other technical information, it is followed by a sample 

production. 

The sample product along wi th 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 i t is required by government regulations. 

However 1 generally a building product should meet the provl.sions of 

certain codes which varies wi th the occupancy characteristics of the 

buildings in which it is intended to be used or installed. For example, 

in case of the commercl.al 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 occupancy4 must be met. Dependl.ng on the existence and 

availabl.ll.ty of required evaluatl.ve tests, such certl.fl.catl.on io provl.ded 

by private agencies in Canada (e.g. Canadian Standard Association, 

Underwriters Laboratorl.es of Canada). Generally, it takes four to eight 

weeks to obtain su ch certificatl.on after submitting the design documents 

and the sample product. After obtaining the certification, production 

takes place accordl.ng 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, l.ts marketing actl.vities are spreaded over the entire period 

of the production phase, and in sorne cases, extended up to the pOl.nt of 

delivery of the product to the customers. AlI the activities under this 

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

4 According ta The National Building code of Canada (1985, p.4) 'bu.'"... and peraona' .. rvlc .. 
occupancy means the occupancy or use of a bI.111du19 or part thereof for the transaction of 
business or the renderlng or recelvlng of professlonal or personal servioe~.' 
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manufacturer in the market place with special attention paid to the 

~nterests 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. 

Prieing means translation of the value o~ a particular produet 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 priees 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 commerciaJ building industry). 

Channels of distribution is the second major aspect for the present 

concern. It is the route that a particular produet 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 to handle the product. The manufacturer is free 

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

alternat~ves: 

a. General or Intensive Distribution Channel whereby the manufacturer 

seeks to obtain the widest possible distribution for its product by 

allow~ng it to be sold by anyone willing to stock it. 

b. Selective Distribution Channel whereby the manufacturer chooses only 

those outlets that are best suite~ to serve his needs. 

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

and sell the product in a given market. 



41 

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 

strategie locations with respect to the potential market demand. 

Product promotion represents the third set of marketing activlties 

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 ma~keting manager and directed 

either to the middlemen or to the ultimate consumer. 

The marketing activitles of the building product manufactures, as 

outlined in the previous paragraphs, interact wlth 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 horne-building 

industry before any consequences of transferring the commercial flexible 

parti tion systenl to residences could be traced wi th a X'easonable 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 permlt great efficiency of the 
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activities themselves. The main even~s in the home building industry 

along wi th the related participantp. 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 decJsion to build (Roberts, 1970). 

There are two kinds of external influence that bear upon the 

building process: the industry nonas (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 of new buJ.1ding materials and products. Such changes 

depend heavily on the product promotion activities of the concerned 

bU1lding product industry. In the present context, as shown in fig. 3.2, 

the building product industry and its proaotional activities interact 

directly with the builders, and no direct Hnk between them and the user 

of the dwelling unit (i.e., the occupant) exist to time that now is. In 

an attempt to 1dentify consequences of transferring the commercial 

flex1ble partition system to residential u~es that follows in the next 

section, this partlcular point would bear importance and significance. 

3.2 Consequences of Transferrinq the Commercial Flexible Partition 

Systems to Residential Market and Possible Strategies 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 sect oral transfer of commercial flexible partitions 

could be seen as immedlate and far fetched effects, and categorlzed into 

three groups of constralnts as follows: 

a. Legal constraints: 

5 

Al though no permlssion is requlred to transfer the commercial f leXlble 

parti tion system to resldential market, each of the systems must 

conform to the prov1slons of The Nat10nal Build1ng Code, The National 

Electrlcal Code and The National Fire Code w1th respect te residential 

occupancy.5 

For nen-load bearing partlt10ns in part1cular, nothing much lS 

provided ln the National BU1ld1ng, Electr1cal and Fire Codes of Canada 

(Op.clt.) . Mentlons of part1 bons or requirements related to 

partitlons could only be traced in the documents mentioned above as 

the follow1ng: 
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As Specif1ed by Th. National Building Code of Canad. (1985), r •• ld.ntill occuplncy means 'the 
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SUBSECTION 9.10.11. FIREWALLS 

9.10.11.1. hcept as provlded m Article 9 10 Il 2 . J (l/Irt\ 1\ lIlI on.! propcrty 
Ime ~hall be construclcd as a Jirt'lI'al/ 

9.10.11.2. In a blt/ldlllR of rt's/denl/al oc lI/pClno 10 "hlch Ihere l' no ri" rlltn 1: 

/mll above anolher dll'ellmg /lnll. a parr. 1\ a/l on a propert) hne ber" een ri" f/l", '1 
ImllS need nor be conslructed as ajirrll'all provlded Il I~ consrrucred .!\ .1 Jin' 
fff'"ratlon havlng nor le~s th an d 1 h Jirt'-rrsls/tlnc l' ralln~ Such \\.111 ~hJII 
provlde contlnuou~ prolectlon from the top of the footlng\ to Ihe under\lde of the 
roof deck An~ space berween rhe rop of '>uch \\.111 .!nd rhl! roof dcd, \h.!11 ~e 
rl2hrl\ ~ealed by c.!ul~ml! v.llh mlner.!1 v. 001 or 11(111' /lm/lr/l/rh/ .. rn.Jlen.l1 

b. Technelogy Censtraints: 

It was mentiened earll.er that the number and the capaci ty of the 

machines and other facl.lltles required te manufacture a partlcular 

buildlng product are set as essentlal parts of the productlon 

decisions at the managerial level. These declslons are made on the 

basis of the marketlng research that is conducted ln the lnl t lal stage 

of the productlon cycle. Accordingly the number and the capaclty of 

the machines are kept to an optimum level. However, ln most of the 

cases, the manufacturers hold ex cess capaclty to cope wlth l.ncldental 

sltuations that mlght occur during the productlon phase. 

The transfer of the commercial fleXlble parb tlons to resldences would 

me an openlng of a new market and consequently an addltlonal demand 

which might start to interfere Wl th the productlve arrangements of the 

manufacturers concerned. Increasing capacl ty means lntroductlon of 

more machlnes that would l.ncur an added flxed cost to the 

manufacturer. Most of the manufactures would not take such financlal 

risks unless and untll they are assured of a steady market. However, 

the study assumes the optil:m of adaptl.ng existing production methods 

for the tlme being wi thout starting a new one rlght away. 
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e. 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 priees 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 level 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 he 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 

parti tion systems which does not have any link with the dwellers 

presently has to be modified to let the new housing system work to i ts 

utmost efficiency. 

3.2.2 strategies Open to OVercolDe the Constraints: 

The 1egal constraints in relation to the transfer do not 

necessitate any strategy that has to he undertaken. Any deviation from 

the code regulation for any of the partition systems would simply mean 

that it would not he transferrable since it would neither be possible to 

modify the system nor he 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: 
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a. GraduaI Introduction of the Partitions 

The builders could gradually introduce flexibility in housing in their 

schemes. They couid 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 graduaI ~ntroduct1on would enable 

the manufacturer to handle the demand with the excess capaci ty of the 

technology which they presently hold. 

b. Extensive Marketing Strategies 

The manufactures could reconsider their pricing policies for a new 

competi tive market. As an essential strategy, they could turn to the 

concept of third degree price discrimination6 which occurs when 

manufacturers charge different priees in different markets for the 

same product. (e.g., different priees for the same telephone services 

for commercial and residenbal uses). If efficiently done, a reduced 

price coupled with the adequate information on the assoc~ated l~fe 

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

their market share over the total industry sale. 

Secondly, to penetra te into a new market, the manufacturers couid 

diversify their marketing channeis (e.g. pushing the product directly 

to the prospect~ve buyers and builders simultaneously through dealers 

as weIl as personai sales). 

And finally, the manufacturers could further intens~fy their product 

promotion activities through leaflets, advert~sements and enjoy their 

greatest opportunity to stimulate market demand. Certa~nly these 

promotionai activities Mean ' eost' to them and these have to be 

6 Clarkson. K.W •• et al (1982) define third degree priee discrimination as 'the sale of techmcally 
s1milar goods at pnces dlsproportiona1 to thelr marginal cost, taking fui l account of 
manufacture, sale, delivery and a1so rlsk and uncertainty. ' 

1 
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justified in terms of increased sales and profits. 

3.2.3 The Adaptabili ty Question: 

It was clearly stated in the beginning of this chapter that 

acceptabi11ty 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 1 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 i t was understood that nei ther 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 

i t 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 i5 organized in three sections. Section one prepares the ground 

to an appropria te approach in forming the required set of cri teria. 

Section two forms them in a logical order while section three developes 

an evaluation system suitable for the particular purpose . 

.. . 1 Preparinq the Ground for an APPropriate Approach: 'l'owards Forminq 

the Required Evaluation Criteria: 
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4.1.1 Construction of a Conceptual Praaework: 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 wi thin 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 aIready started to drift more and more away 

from rentaI to condominium ownership, the buyers would certainly want to 

personalize their dwelling units and would like to he willing to pay the 

price to do so. In other words, it would be quite Iogical to perceive 

that they would gladly pay the premium, if any, for th1S freedom of 

initial organization and potentials for future change (Wdsserman, 1981). 

It would, therefore, he realistic to propose that the partition system 

under present investigations would be incorporated in various standardized 

and neutral building envelopes (Le., 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, i t might necessi tate yet another research to identify 

flexible dimensional systems by using SAR methodology that would 

accommoda te a large number of unforeseeable uses of the internaI space. 

However, mul ti-unit housing in the present North American market, 

generally characterized by column and slab construction, could easily be 

bui! t or adapted as support. It is, therefore, assumed tha t such 

adaptation could be possible wi thout disrupting or changing the present 

system. Il is further proposed that the flexible partitions under 

consideration would not be meant for OOing installed throughout a dwelling 

unit. For obvious reasons, wet cores 1 ike ki tchen and toi let would have 
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Hxed parti t ions. 

As far as the nature of occupant participation is concerned, i t is 

assumed that his intervention may take place at the conceptual level 

involving planning of hlS 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 dependl.ng on the local conditions, and occupant' s interests and 

skills. The possible scenarios in which a developer could interact wi th 

an occupant Wl. thln this conceptual framework are illustrated in fig. 4.1 

whlle the maJor optl.ons are described in clearer terms in the following 

paragraphs. 

One of the maJor scenarios, as shown in fl.g. 4.1, implies that the 

developer sells the support (or, the shell) with an incorporated heating 

system and sanitary appllances; the occupant plans his unit by himself 

with or wlthout the help of a planning guide provl.ded by the developer; 

he chooses the parti bon system according to his need, taste and budget 

withl.n the cholce provlded by the developer. The developer installs the 

partitions (may be through a contractor) and adJusts the price according 

to the quantl. ty and type of the system specified by the occupant. 

The other maJor option, also shown in fig. 4.1, l.mplies that the 

developer sells the support (or, the shell) with an incorporated heating 

system and sanl tary appliance, the occupant plans his dwelling unit by 

himself wi th or wlthout the help of a planning guide provided by the 

developer; he selects and buys partition system on the open market 

according to hlS need, cholce and resources; installs the partitions by 

himself exercl.sing hl.s skills and putting his labor. However, in both the 

major options the partl tion system would belong to the occupant and he is 

supposed to malntaln a reasonable stock of variable components (or, a 

storage) and tools that might be used or interchanged in case of future 
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transformations of the internaI space of his dwelling unit Wh1Ch would 

most probably be assoc1ated with possible additions, omiss10ns or 

relocations of the partitions. 

It is further assurned that any add1t10ns, om1SS10ns or relocatlons 

of the partition system under consideration would take place in response 

to the changing needs of the occupant, as outlined ln Chapter two, and 

thus would only relate to the long range internal transforrnatlons, as 

shown in Flg. 4.2, as opposed to day to day, or day to nlght 

transformations of the internaI spece of the dwell1ng un1t. It lS Wlse 

to rnake thlS assumptlon Slnce feedback stud1es on flexible houslng 

proJects reallzed ~n western Europe reveal that although the mere 

knowledge that the layout can be altered, lf 50 deSlred, has a posltlve 

effect on occupants' satlsfaction and although the occupants value thlS 

opportunity rnost hlghly, transformation of the ~nternal space ln practlce 

was rarely a day to day hobby of the occupants. Changes made after move

ln only took place ~n relatlon to the necesslty that emerged at dlfferent 

stages of the occupants' llfe cycle at reasonably lengthy 1ntervals 

(Rabeneck, A., etaI, 1974). 

And lastly, i t is important to note that the proposed context 

permi ts but does not require a change in the occupants' present role in 

the housing process in which his parti tipation is limi te<:t to choosing a 

complete housing unit. This implles that the concept of support and 

infill should preferably be introduced gradually instead of trYlng to 

bring it in by disrupting the fibre of the existlng houslng process 

entirely by overnight. 

4.1.2 Evaluation Approaches in Practice: 

Bounded by the llrni ts set by the context outlined in the last 

section, the quest for an appropriate approach in forming the requued set 
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of evaluation criteria could set about. In order to formulate a rational 

approach, i t 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 identl.fied, as described in the following paragraphs, from 

a handful of evaluation schemes that were reviewed by the author from the 

available li terature on this topic. 

The fl.rst stream of approachE>,'l, as represented by the ER (Egenska 

predovisioningl system whl.ch has been developed in Sweden, is more 

concerned Wl. th general properties of a product or material rather than i ts 

use in sorne specific and deflned way. The ER council, an o:-ganl.Zatl.on 

founded for thl.s purpose, publishes ER sheets contal.ning complete and 

reliable information about the properties of products or materi,~ls based 

on extensive laboratory tests conducted uniformly for each ot them by 

approved agencies. Slmilarly, the councl.l publl.shes ER surveys WhlCh 

proVlde gUldance on how to interpret the properties of product.s and 

materl.als. Thus, the ER sheets and the ER surveys provide a common 

framework for the pro)ect designer, product manufacturer, buildlng 

contractor and building owner (The Editors of Industriah::ation Forum, 

1970). This type of evaluation of general properties of buildlng products 

and materials on the basis of laboratory tests by approved agencies lS, 

in fact, not very uncommon in evaluatlon schemes l.n other countries. In 

North America, laboratory tests are generally conducted by approved 

agencies (e. 9 ., Underwri ters' Labora tory of Canada) and resul ts are of ten 

incorporated wlth the related certiflcation documents. However, keeplng 

aside the impossibill.ty of testing the properties of each and every 

commercial flexible partitions wJ.thin 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 1n 

particular bUl.lding sl.tuation. 
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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 sui tabili ty of particular products or materials for 

part icular buildlng si tua t ions. A board called the Agrément Board has 

been formed in response to the need for a neutral organization which would 

provide unblased 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 i t is impossible to de duce 

the performance' in use of a product or a material from i ts basic physical, 

chemlcal and mechanlcal properties alone, the provision of information 

sheets containing technical data is not the point of concern in this case. 

The Agrément Certlf icate 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 WhlCh the product or the material must demonstrate 

if i t is to work satisfactorily in a specified building situation (Parker, 

1970) . Al though the tests and the simulative experiments required for 

this method of evaluation, often at high expense, restrict the possibili ty 

of applying ü directly to the present purpose, the underlying principle 

of performance in use seems to be useful and relevant. However, the 

fundamental princlples of the concept of performance needs amplification 

to demonstrate how it is applied in evaluating existing profucts or 

materlals before a systematic approach to fulfill the prespnt objective 

could be developed. 

4. 1 .3 Essentials of the Performance Concept 

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

According to Bennett (1979). the perform.nc. of • mater 1 a' or 1 product 11 1ts "inherent 
capab,hty to meet requH'enents set forth by the user. It 1S the product's ability to respond 
to user needs and env1ronment 1mpact." 
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an existing product or material in terms of user neetI!! (Camous, R., 1972) • 

It considers that the building proces~ starts wi th user needs (or, 

participant needsl and ends up wi th a physical solution (i. e., the 

building itself 1 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 necessi tat2s an 

intermediate stage where the perfoz-.ance require.ents4 (or performance 

attributesl, i.e., the requirements that a particular solut1on is supposed 

ta satisfy, are descrl.bed wi thout prejudging the me ans that would be used 

ta achieve the physical solut1on. Each of the performance requirements 

or attributes could eventually be transformed into a .easurable5 whole or 

parts which is termed as performance variables. Thus each of the 

performance requirements or attr1butes is made up of one or more 

performance van.ables (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 conshtuent parts, each of which 1S a performance 

variable by itself. 

2 Accord, ng to Bennett (Ib,d) 'user " .. d. ai'""e requ,rement5 ln bUll d, ng des,gn that sho'J ld prov,de 
an enll1ronment that supports, shelters and st,mulates the users of a fac,1lty'. 

ROH" et Il (1979) def,nes ullr neecta as ',dent,f,able human needs (physiologlcal, soc,01og1cal, 
psycholog1céll) result,ng from the performance of da,1y lWH19 or worklng actwlt,es.' 

3 Accord,ng to Mlthur, (1980) the b .. .dldlng proc ... lnvolves two dlst,nct ac1;s: one 1S the des,gn 
process WhlCh 's the process of maklNl propcsals as how the physical solutlon ln response to the 
user needs w," be achleved; and Jthe,. 's the product1on process whlCh 1S the process of 
carrylng out the proposals ln orc .0 ach,eve the phys'cal s01ut,on. 

4 ROHn et Il (Op.Clt.) deflne performlnce requlrem.n •• (or, att,.,butes) as 'statements developed 
from ,dentlhed user needs and obJectwes that lndlcate an expected level of perhnnance ,n order 
to fulf,l1 a gwen functlon.' 

5 Blachère (1970, pp. 3-8) holds that the performlnc. varlebl. could e,ther be qUlntlfteble or non
quantlfleble. QuentHllble ~'arlebl" are the varlables WhlCh could be expressed in numer,cal values. 
Non-quentlfleble verleble. are the va,.,ables WhlCh could only be expre55ed in descriptwe terms. 
If varlables to be measuroo are non physlca1 (e.g., pleasure, 5at1sfact1on), it 15 stl11 poSSible 
to 'measure' (not ln the physlcal sense) ,t by a subJectwe scale, a sca1e .,hich can vary from 
one person to another. 

1 
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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 sorne cases, as per statues (i.e. by-laws, codes, 

standards) lS 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 solutlon fo fulfill a specified function even 

before the solution is developed or available. 

On the other hand, once the phys1cal solution is developed and 

available, performance characteristicSS of each of its variables could be 

obtained from field observation or laboratory tests or simulat1v~ 

experiments. Wlth criterion set for each of the variables, evaluation, 

as defined l.n chapter one, of the phys1cal solution would consist l.n 

companng the levels of the performance characteristics under each 

varl.able (l..e., the level obtained, or measured) against the respective 

criterion, (l.e., the level requlred) as shown in Fig. 4.3b. It is in 

thlS way that a physical solutlon could be evaluated, by comparing nurnbers 

where the variables could be expressed in numbers or by comparing phrases 

where it would not be posslble to quant if y them in a similar way. 

However, the hierarchy and the relationships of the constltuent levels of 

a physical solution (or, a buildlng) must be understood before an 

evaluation at the level of a building p:roduct could be done efflciently 

and analyzed meanlngfully. 

It lS, therefore, very important to recognize that a building is 

an accumulatl.on of interrelated components. The bUllding products (e. g. , 

6 The .uthor def, nes per1nrm.nce ch.r.cterlatlca as 'the observed or measured leve l of performance 
of a vanable obtaHled ,n real,ty after the f,rst solut,on has been deve10ped Ind made ava,lable, 
which m,ght d,ffer from ,ts ant,c,pated or prOJected leve1 of performance'. (after Camous, 1972) 
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the flexib.'.e commercial partitions) which are offered on the market place 

oy 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 me an 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. 

Funct~onal element is a set of f~nctions comb~ned ~n a particular 

way in the bu~ldlng as a whole (Camous, Op.cit.). Sorne of the funct~ons 

of a funct~onal element can occur in another functional element, but a 

particular comblnat~on of each of them is unique. The lnternal 

subdivislons of a build~n9 are, for example, functional elements WhlCh 

have the general function of definlng spaces ~n relahon to dlfferent 

kinds of indoor hum an ac:tivities. The ma~n components of internaI 

subdiviSlons are: partit~ons, doors, ceillng system, floor tlles. The 

concept of funct~onal elemlant allows to p=!ss from the level of components 

to the level of a buildlng and makes it possible to descrlbe the required 

performance at each level. It must he understood here that performances 

required at one levei i!:i dependent on the requirements at the levei 

immediately above i t. FOl: example, performances required of a parh hon 

would depend on the tYPE! of internaI subchvision it would eventually 

enclose. 

On the other band, unlike perforaance requirements, performance 

characteristics at any level would depend on the levei immediately below 

it. For example, performance characteristlCS of wood en partltlons are 

effectively dl fferent from those of a metal parti tlon 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 pOlnt out the relevant participants in the 

houslng process on the basis of whose needs, goals, and aspirations the 

performance requirernents for the flexible partition system for free plan 

condominlums ln North Amerlca would be set. Participants assoclated with 

the houslng process in North America can be identified and their area of 

responsibllity and involvement pinpointed in the following categorles: 

a) Building Materials and products Manufacturer: The party who 

develops and markets buildlng materials or buildlng products. 

b) Design Decision Makers: The design professionals (e. g. , 

archl tects, englneers) who usually select buildlng materlals and 

products for a pro)ect. 

c) Developers (or, Builders): The party (e.g., construction manager, 

contractor, sub-contractor) lnvolved in the productlon phase of a 

pro)ect who generally make recommendatlons on buildlng materials 

and products to brlng a project in at the construction cost 

estlmate. 

d) Householders (or, Occupants): The indlvlduals who eventually 

occupy dwelllng units generally after completlon of the 

constructlOn phase. In rare cases, the y are allowed to select 

certain products and appliances as per theu choice, needs and 

affordablli ty. 

Since commercial flexlble 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 aspirations 

seems to diminish although the present study might initiate a process of 

developing a new system exclusively for residences. 

The model of householders participation wi thin the conceptual 

framework of the evaluation set in the beginning of this chapter makes the 

role of the des1gn decision makers 1nsignificant. It is, therefore, only 

justifiable not to 1nclude the needs of the manufacturers and the des1gn 

decision makers separately in formuIat1ng 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. 

Therefore, 1t would be logical to formulate the set of cr1ter1a on the 

basls of thelr needs and asp1ratlons. It 1S weIl understood that there 

m1ght be pOlnts of confllcts between the needs and asp1rat1ons of 

developers and those of householders but it is assumed and expected that, 

even from the developers' point of V1ew, marketing potentials of dwelling 

un1ts would Iargely depend on the needs and asplrations of the 

householders. Therefore, it would not be unjustlf1able to consider only 

the cornmon needs of these participants under d1fferent need categorles. 

4.1.5 Categories of User Needs: 

User needs can be sorted into three categories: The Sociological 

NeeaS' (or 1 The Social Needs) , The Physiol ogi cal Neeœ} and The 

Psychological Need~ (Rosen et al, Op.clt.; Blachère, 1970; Parson, 1972). 

7 Bennett (1979) deflnes The Soclologleal Needa as 'the baslc human requHvnents that are produced 
by polltlcal, econool1cal and cultural standa"ds of SOC let y'. 

8 Bennett (Ibld) deflnes The Physlologleal N.-ds as 'the baS1C physlca1 reQuirements that are 
generated by survlva1 and dal1y llvlng'. 

9 s.nnett (Ibld) deflnes The Psyehologlctll NNds as 'the percewed human r'9QUlrements generated by 
soclal pressures, reactlons to the enVl ronment , and mental attltudes and states of mlnd.' 
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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 Evaluation Criteria from Sociological Needs 

The sociologlcal needs of the developers and the householders in 

relation to the lncorporatlon of flexible partition system to dwelling 

units in condomlnlums would center around the word 'economy' (according 

to soclal sClentists, economlC 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 (Blachère 1 Op. cit . ) . It 

should also be noted here that in many cases the decislon making 

partlcipants in the houslng process are restricted more by economics than 

by any other performance cnteria (Rosen, Op.cit.). A step by step 

process of formulating evaluatlon criteria from the basic sociological 

need of 'economy' has been presented sequentlally in a tabular form (Table 

4. 1 ). The table is followed by necessary explanatory notes to illustrate 

how acceptable leveis of performance (or, the evaluation criteria) were 

assigned to each of the variables. 
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Table 4.1: Sequentlal Preslntatlon of Formlng Evaluation Crltarla ln a StlP by Stlp Procedurl 

* 

Sociological Need 
Conmon to 

Developers 
and 

Householders 

Econom,c Needs 

on the Basla of SoclologlCilI Need Common to Devlloper. Ind Houa.hold.ra. 

Perfonnance Requ,rements 
or attr,butes: 

o Economy: should be 
compat,ble w,th the 
trad,t,ona' f,xed 
part,t,ons ,n tenns of 
cost and benef,t 

o Durab1hty:'" The 
perfonnance shou ld 
cont,nue to ma,nta,n 
,ts ,n,t,dl characte-
r,st,cs for a des'rable 
length of t,me ,nsp,te 
of nonnal wear and tear 

o Ma,nta,nabll,ty:* 
should have a poss,b,-
l,ty for easy ma,n-
tenance compat,bles 
w,th normal domest,c 
act1v1t1es 

Performance 
Variables 

under such 
Perfonnance 
Requirements 

a. Cost 
($ per loft) 
2. Cost of 
components 
" Cost of 
installat,on 
", Installated cost (, .. ,,) 

b. Usefu1 
l,fe 
(years) 

c. Mode of 
cleanlng 
operat,on 

Eva luation or 
Performance enter,a 
Assigned te each of 
the variables 
(quantifiable or 
non-quant, f, ab le) 

The ,nstallated cost 
should not exceed 
$188 per l inear feet 
(L. ft) 

The useful "fe 
should be m,nlmum 
50 years 

Shou 1 d have prov 1-
s,ons for clean1ng 
"",th ord,nary light 
wt. domest,c clean,ng 
appl iances, and soft 
detergent wlthout the 
he 1 p of mach 1 ne,., es, 
wash,ng "qulds, 
equ, pments \.11 th 
spec1al chem1cals. 

Although the developers are not d,rectly concerned w1th durab,"ty and ma, nt .. • ab,"ty of the 
pa,.tltlons, thelr lnterests ln these two attnbutes are qU1te obv,ous S1nce they would 
eventually add te the marketlng potent,als of these flexlble part,t,ons. 
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a) Cost: It is a difficult task to assign an 

criterion for flexible partition systems 

appropriate cost 

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 

obviously be interested in the effect of introducing flexibility 

in housing on the cost of the dwell ing uni ts in terms of economics. 

Intensi ve 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 

Te.rm Benefi ts1 0, Integral Cost Benefi tsll and Benefi ts Related to 

Depreciation and Finance12 . Addi tional costs, if any, in spi te of 

the cost reductions should further be welghted L against easy 

maketing potentials of the flexible dwelling units. It is, 

therefore, reallstic to assume that the cost of flexibility in 

housing (or, the cast of the support structure) is compatible to 

that of conventional 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 proVldes clear evidence 

that flexibility can he atforded' (Hartkopf, 1974). 

The context set for the present evaluation implies that the 

10 lukez (1986) deflnes Short Tena Benefits as 'savings due to improved construction and building 
methods USlng off s1t.e productlon techniques, not necessarily by the same contractor.' 

11 

12 

lukez (Ibld) defines Integral Cast Benef1ts as 'savings which can be detenn1ned by understanding 
and controllHlg 11fe-cycle costs over the lite of a building.' 

Lukez (Ibld) defines 8enefits Related to Depreciation and Finance as savings by the households 
and the capltai market consequent to the f,nance accordlng to the life time of the components 
instead of l,fe tlme of the entlre building wh,ch IMke 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 speclfy as per their tas te and requirements. It would not be 

justlflable to assign cost per unit of conventlonal fixed partition 

as the acceptable figure for the flexible parti tlons since the 

flexible partitlons offer additional future benefits to the 

households. These future bene fi ts which are lnherent to the 

flexible character of the partitions must be taken into accounts 

before arrlvlng at a workable cost criterion. In other words, it 

would be a gross mistake to disregard flexible partitions only 

because of thelr hlgher ini tial costs as compared to those of 

conventional fixed partitions. Thus, it necessitates a liEe cycle 

costing'3 instead of a simple costing to arrive at a aeaningful cost 

criterion which would deal with the potential use rather than 

concentrating on the immediate use of the flexible partition 

itself . 

Now, lt 1S necess~ry to deal with two dlfferent aspects of 

the problem to be able to solve for the cost crlterion on the basls 

of life cycle costing. Flrstly, varylng tasks and thelr respectlve 

costs assoclated wlth conventional and flexlble partltion system 

in relatlon to the phenomenon of relocating them must be identlfied 

correctly. Table 4.2 shows aIl posslble tasks in relatlon to a 

single relocatlon (Friedman, 1987). Secondly, the number of 

relocatlons of a partlcular partition over the liEe cycle14 must be 

13 Dell'Iaol. et a' (1981) deflnes ut. Cyc/. CotItI"; as "an ecOnotnlC assessment of .n item. area. 
system, or faCl11ty and eompetlng deslgn alternatwes consldenrlQ all signifieant costs of 
ownershlp over the economlc l1fe. expressed ln terms of equlvalent dollars. 

14 The AIA (1977) deflnes Iif. cyc/. as "the penod of tll1'e between the base11ne dite Ind the tll1'e 
horlzon, over WhlCh the future eosts relatlng to the declSlon or alternative under study wlll 
be 1 ncurred. " 
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'l'able 4.2: Tasks and Costs Associated vith 'Conventional' and 
'flexibility' Alternatives 
Cafter Friedman, 1987) 

Allern~llv, A.locate wall belween adjacent bedroom. 

CONVENTIONAL FLEXIBILITY 

TASKS CoSI' TASKS2 Cosl' 

1 Remov. gypsum boards Cf f Unserew boards Cf 

2 Oelaeh s.rvoc. hnes C2 2 Oll.ch servICI IInes C2 
(II eX151) (d eXlsl) 

3 Remov. slud. C3 3 Unscrew .Iuds C3 

4 Fix Cliling and lloor CA 4 InSl.lIlhe sam. sluds ln 1 
new Ioc.hon CA 

5 RI·,nslall new slu .... CS 5 Inslalllh. sam. wall boards 
11\ • n_ locahon CS 

6 Re-connlCl SI""CI hnlS CS 

7 Covlr sluds wllh gypsum boards C7 

a PIUIII gypsum boards ca 

Il Cllan up d.btls Cg 

10 P~lnl CIO 

Cosi (Conv.nllonll) Cne Cost (A •• Ib'e) On! 
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predicted with a reasonable degree of accuracy. Studies on family 

growth consider a Ume span of fifty years as a realistic life

cycle period and reveal as shown in Fig. 4.3, that wi thin this 

cycle there are six possible instants with respect to a base line 

date'5 and a tilIIe horizon16 which might necessitate relocations of 

partitions includ1ng the initial arrangements as per needs, choice 

and affordability of households prior to move in (Tatsumi et al, 

1987). It could, therefore, be asswned that households would 

relocate one particular partition at least three times (or, take 

advantage of the flc:!xibility on fifty percent of the probable 

relocation occaslons). If same number of relocatlons over the same 

time horlzon is consldered for conventional fixed partltion and 

flexlble partltions side by side, it would take the form as shown 

in Table 4.3. Contemparary prices indicate that total costs to 

install a SOlld fixed partltion with gyproc on both sldes of waoden 

studs wlth standard eleetrlcal provisions would be $35.00 per L.ft. 

The pnee for demolishlng such a salid parti tien, on the other 

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

15 The AIA (Ib,d) def,nes ba,ellne date as 'the startHIÇ pCl1nt for the life cycle cost analys1s, 
beyond wn1ch decls10ns deal w,th future courses of act1on'. It 1S the 'today' in the analys,s. 
May be referred to as the basel,ne year (or analys1s year 0). 

16 The AIA (Ib,d) def,nes lime horizon as 'the enchng point of the l,fe cycle cost analys's. The 
cutoff, or last year, of the analys,s. 
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Fig. 4.4: Family Dynamics: Life-Cycle and Possible Instants 
of Relocating the Partitions r (after Tatsumi et al, 1987) 
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Table 4.3: Cost of Conventional and Flexible Partitions 

INSTANT CaST FOR CONVENTIONAL COST OF FLEXIBLE 
IN FlXED PARTITION PARTITION 

TIME HORIZON (includes Service & 
Demolition Cost) 

Base Li ne Date CC '" Initial Oost of CF = Imtlal Cost 
(Analysis Year 0) 1 Oonventional 1 of flexible 

Partition Partition 
($35.50 per L.ft) 

First Probable CC '" Oost of Flrst Reloc- CF = Cost of rirst 
Relocation l ation of conventlon- , Relocation of 
(Analysis Year 11) al Partltion Flexible 

($51.00 per L.ft) Partition 

Second Probable CC '" Oost of Second CF = Cost of Second 
Relocation 2 Relocation of con- 3 Relocation of 
(Analysls Year 29) vent10nal Partition Flexlble 

(Identical with CC,) Partit10n 

Thlrd Probable CC '" Oost of Thlrd CF = Cost of Thl rd 
Relocatlon 3 Re'ocatlon of con- 3 Relocat1on of 
(Analysls Year 46) ventlonal Partltlon Flexlb1e 

(Identlcal wlth CC,) Part 1t 10n 

TOTAL CC '" CI + Cl + C2 + C3 CF = CI + CF, ~ CF2 T T + CF 3 

Now, life cycle cost saving or total saving OV2r the life cycle of 

a household by incorporating flexible partit10n as against 

conventional fixed partition alternative takes the follow1ng 

mathematical expression: 

t = n 

LCS =L 
t = 0 

Where LCS = Life' Cycle 

fn = Multiplier 

Cost Saving 

Combining Time of 
occux-rence including Present 
and Inflation Escalation. 

Frequency of 
Value Discount 

CCT = Total Cost of Conventional Partition 
CFT = Total Cost of Flexible Part1tion 

It is possible to fix any combinations of the variables in the 

equation and solve for the unknown one. However, a Break-Evan 

Analysis17 will be required to solve for the cost of flexible 

17 The AIA (Ibld) deflnes Break-Even Analysis as 'a procedure for eva'uating a1ternatlVes ln terlns 
of a cOOIlIOn unknown vanable. It lOvolves solvlnQ for the value of the varlab1e WhlCh 101111 make 
the cost equatlons for the alternatlves equlvalenti thlS value lS the break-even pDlnt'. 
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partition that would be compatible to its conventional counterpart. 

Allowing no life cycle cost saving (i.e. LCS=O) and substituting 

the value for CCT from Table 4.4, the break-even cost for flexible 

partition becomes $188 per L.ft. (For detail calculations ~efer 

to Appendix 5). It means that thia is the amount that the two 

alternatives will be equivalent over a life cycle of fifty years 

allowing three relncations. 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 limi t of the 

cost cri terion for flexible parti tions most appropriately considering 

three relocations. 

b) Useful Life'8: The requirements for durabili ty imply that the 

performance of the flexible partition system should continue to be 

satisfied for a specified period of time. The criterion for useful 

lUe should obviously be identical to the life cycle of a household 

which is clearly indicated in Fig. 4.4, as fUt Y years. Within 

this period no partition lS 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.c,t.) defines Useful life as 'the period of time over which a building element ma) 
be expected to gwe service' • 
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personal properties of the households and maintained by them. Easy 

mode of eleaning operation would help the households to maintain 

them f rom time to time, whenever neeessary, over the en tire li f e 

cycle. Therefore, it would be justifiable to set the following 

cri terion: The flexible partition should have provisions for 

cleaning with ordinary doaestic cleaning appliances like light wt. 

.op using soft detergent, without the help of any heavy IIélchineries 

or equipments that need special cheaicals. 

4 .2.2 Evaluat ion Criteria f ro. Physiological Needs: 

The physiologieal needs in relation to the incorporation of 

flexible partition common to the developer and the households eould be 

identified as fitness for habitation (or, functional needs), fitness for 

manageable operation, and eonformi ty with governing regulations. Table 

4.5 illustrates the step by step formulation of evaluation criteria in 

relation ta the se physiologieal needs whieh will be followed by 

explanatory notes on the logie of assigning a eriterion against each 

variable. 
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Table 4.4: Sequentlal Presentation of Formlng Phy.lologlcal Cr".rl. In a St.p by Step Procedure 

on thl Basl, of Phy.'olog'ca' Need Common to DeVlloper. and HouNholda 

. 
PhYSl01oçlca1 Performance Requlrements Performance Eva1uatlon or 
Needs cOITITIOn or attrlbutes derlved Variables Perfonnance Critena 
to Developers from relevant physl01o- under each ASSlgned to each of 
and Househo 1 ders 91ca1 need commen to performance the variables 

deve 10pers and househo 1d- (quantlflable or 
ers. non-quant 1 f 1 ab le) 

F ltness fo ... Habltabl 11ty: Should oHer the optlon 
hab1tatlOn o Shou1d enSure a phySlca1 a. Transpa- between opaque and trans-
(1.e. functlona1 separat 10n between func- rency parent mater1als. 

needs) tlonal spaces, elther (Elther Entlre1y Opaque 
Vl sua 11 y separated or, or Entlrely gazed) 
vlsually connected. 

o E1ectrlca1 network shou1d b. Electrlcal Shou1d be able to lncor-
eès 1 1y be 1 ncorporated provlslons porate e1ectrlca1 network 
lnto the partltlon. and/or re locate the out-

lets wlthout dlsmantllng 
the system entlre1y by 
dl smant 11 ng the acces 
panel and related panels 
only. 

o Should provlde ,"1th c. Hanglng Should have the prOV1Slon 
hanglng prOV1Slons for provlS1ons for hanglng or attachlng 
domest lC decorat 10n and llghtwelght decoratllle 
functlonal e1ements. and/t:Jr funct,ona1 e1e-

ments at flxed locat lOns 
only. 

o Should allo," a cholce d. Docr 1 ocat 1 on Should provlde a cholce 
of locatlon of doors. and Type of 1 nterChangeab le at any 

des 1 red poSl t 10n, hlnged 
door ,"lth opaque matenal. 

Conformlty 1011 th CÀ>de acceptabl1lty: e. flre reslst- Mlnlmum 3/4 hr; mlmmum 1 
governlng o Shou1d confom to the 1 ng capaCl ty hr for party "'a 11. 
regulat1Dns. bUlldlng code ln rela-

tlon to reslde~hal 
occupanCles (l.e. lt f. Intenor 
should meet the mlnlmum sound level 30 
leve1 of hre reslstance (STe) 
capaclty, ard 1 nte ... ,or 

f 
sound leve1.) 
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Table 4.4: Sequentlal, Pr ... nt.tlon or Formlng Phyaiologlc.1 Cr"erl. In a Step by Step Procedure 

on the Bliiii of Phyllologlctll NNd Common to Developara and Hounholdl 

Contlnued 

Physlo1oglcal Performance Requlrements Performance Evaluation or 
Need s cOII'ITlOn or attnbutes derwed Varlables Performance Critena 
to Deve l opers from r-elevant phySl01o- under each Assigned te each of 
and Householders glcal need common to performance the vari .. bles 

deve l ()pers and househo l d- (quantifiable or 
ers. non-quantlfiable) 

Fltness for Pract 1 cabl l lty: Should be available (or, 
appllcatlon o Sho .. ld be aval1able to g. Ava,lab,- de lwered) to the house-

the developers or house- hty holds withln 28 days 
ho lders. after placHlg the order. 

oF"" ng condltlons should h. F,x, ng Should be able to be 
correspond to the ce,- cond , '. 10ns flxed wlthout provls,ons 
IH.g and floor construc- of double floor and/or 
t,c,n techmques general- suspended ce, l , ng . 
ly used ln houslng 

o Should eas11y be handled ,. Panel \·hdth: 1215 l1'ITl (4 ft.) 
manually. d,mens,on 

J. Panel we'ght \oIe'ght range 44 - 65 kgf 
(8'x4') 

o Should qUlckly be ,nstal- k. Installat'on Range 2.5 man hr. - 2.9 
led lnto the support. tlme man hr. pe" panel 

(8' x 4') 

o Should requ1re slmple 1. Installat,on Installation should be 
lnstallatlon tools. tools poss1ble w1th a set of 

1lghtwelght tools wlth 1 
electrlcal llght loft. 

1 
equlpment. 

a) Trans pa re:nc y : Privacy and contact must balance ln a residence. 

People ne~'d pr1vacy in certal.n parts of a dwelllng whet'e they can 

concentrat\:! on the actl vit les like sleeping, rel axing, thlnklng or 

plannlng that compose a slgnificant part of thelr domestl.c hfe. 

There mlght be certain parts of the dwelllng, dependlng on 

lndiv1dual chol.ce, where a complete visual shutoff could not be 

deslrable, rather a visual connectlon mlght appear to be more 

interesting in splte of a physical separatl.on. On the basls of hlS 

realistlc assumption the following crltenon lS set: The flexible 

partition should offer an option between opaque and transparent 

materials. 
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b) Electrical Provisions: It could be real.istically assumed from the 

context of evaluation outlined in the beginning that the lOf tion 

of electrical outlets would be determined by the householu::> 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 incorpora te electrical nelwork 

and/or relocate the out lets by dismantling the access and related 

panels only without dismantling the system entirely. 

c) Hanging Provisions: The purpose of a partition is to physically 

separa te two functional spaces whi.ch might or might not be 

identical. Although a partition is, generally common to two 

functional spaces, its characteristics in two sides might change 

in relat~on to the space it encloses. For example, characteristics 

of a part1tion which dl.vides a living room and a bedroom might vary 

on the two sides of it. In fact, lightweight functional elements 

and/or decorati ve 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 " ~ Juld exist which necessitates the following 

criterion: The flexible partition should have the provision for 

hanging or attaching lightweight decorative al.'ld/or functional 

elements at least at fixed locations. 

dl 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 he 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. 

e) Fire Resisting Capacity: According to The National Building Code 

of Canada for safety reasons, the partition system should have the 

fire resisting capaci ty of 3/4 br. to he used as an internaI 

partition, and the fire resistance capacity of 1 br. to be used as 

a partition between two adjacent dwelling units. 

(refer to Appendix 6) 

f) Interior Sound Level: Overall sound insulat10n should be provlded 

by the part1tion system to ensure acoustlcal prlvacy wlthln a 

dwelling and also ln between two adjacent dwell1ng units. A study 

of The National BUllding Code of Canada reveals that the mlnlmum 

sound levels for party walls must have a STC of 40. Feedbacks from 

already real1zed flexible projects, as descrlbed ln chapter two, 

indicate that such levels could be a minimum of STC 30 for internaI 

partitions . 

g) Availability: The partition system should be readlly available as 

per requlrements of the developers and/or households. It lS 

expected that after selecting the partitions nelther the developer 

nor the households would wait too long for ltS del1very l t lS 

assumed by the author that both the partles could walt maX1mum 28 

days after placing the order for the partitlons. The crl terion 

therefore reads: The flexible partition system should he aval1ablc 

C"- delivered) to the developers or the households w1thin maximum 

28 days after placing the arder. 

h) Fixing Conditions: Fixlng condi bons of the flexlble partl bon 

system should correspond to ceiling and floor construction 

techniques generally used in housing. The partition system Wh1Ch 
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requires any special condl.tions (e.g., suspended ceiling, double 

floor) \t.'ould not be adaptable to dwellings. Therefore, the 

following crJ.terion l.S set: The flexible partition should be able 

to he fixed without provisions of a double floor or a suspended 

ceiling at flocr and ceiling levels respectively. 

i) Panel Dimension: The width of the panel sho\11d preferably be 

capable of be~ng handled by a single person. Study of standards 

reveal that a maximum width for easy handling by a single person 

should he 1200 mm (4 ft.). However, variations in the panel width 

especl.ally smaller wl.dth would be more preferable to suit to 

dlfferent lnternal dl.mensl.ons. 

J) Panel Weight: It is revealed from the feedback studl.es on t: le 

reallzed flexl.ble proJects, as descnbed in chapter two, that 

weight of each panel (8' x 4') should preferably he in the range 

of 44 kg. - 65 kg. to ensure easy handling and installation. The 

lower ll.mlt (l..e., 44 kg.) l.S for a single person handling, while 

the upper hml. t (1. e., 65 kg.) lndl.cates two-man handll.ng. 

k) Installation Time: It is expected that a rearrangemt:::nt of the 

lnternal space of a dwelhng umt would take place dunng the off 

bme of the households, l.e., during weekends 01 hohdays. As 

shawn l.n Table 4.6, mode of manipulaLon for dlfferent types of 

obJects ln flexlble t.\OUslng scheme vari~s wJ.th thel.r hiearachy of 

flexibl.llty. Thus, partitl.ons require two or more persans to 

mampulate (Dl uhosch, 1974). This Imowledge coupled with the 

experience from already realized project:s in Europe, as reviewed 

in chapter two, indic.lte that the maximum acceptable range to 

install a single panel (6' x 4') should he 2.5 .an br. - 2.9 aan 

hr. 
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Table 4.5: Hierarchy of Flexibility and Differpnt Mode of 

Manipulation 

(After Dluhosch, 1974) 

r-------------------------------,--------------------------------
Type 01 ObJect 

Small use obJecls InCludlng hand 
!\I01~ gad;:;cl~ and ImplPmen!s 

Non dllJched mE'Clum slze ob
Jects lurn,lure 10015 Implemenls 
de 

S.:ml allact,ed and detachable ob

Jt .::Is cùm~,.)ne"IS or Sub assem 
t ,,~~ InLllHj,n<j rartl!lon~ 

Unlls assemblles etc 

Mode of ManipulatIOn 

EaslJy manlpulaled by tland bv il 

Single per~on (noie d,f'Llencc 
Icvels by age and h{'JlttlJ 

Capable 01 manlpulallon by' P'
crtlon 01 a ...... t,.:,I(: buJy 

Requlfc t\\O or more rer',cns 
10 n10,e or manlpuldl.' ur 111,""r 

mcetlanlc<.ll d,,1 

Capable 01 manlpulallon by 
mechanlcal mpans only 
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1) Installation Tools: The partition, as specified in the context, 

would be lnstalled by the developer or by someone appointed by the 

householder, or sel fins talled by the householder. In any case, 

it would be desirable by all parties, that tools required for the 

installation should be s~mple and easily manageable. The following 

cnter~on lS, 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 n~eds of the developers and the households in 

relation to the flexible partition represent one r,f the most important yet 

very obscure area. Psychological needs tend to vary from person to person 

as opposed to phys~ological needs which tends to be shared. However, 

needs common to developers and households could be general1zed under the 

term ' aesthetic needs'. Logical formation of Psychological Criteria 

follows in Table 4.7 with explanations that follow. 

Table 4.6: Scqucntial PresentatlOn of Fonnll19 Psychological Crllcria ln a Stcp by Stcp 

Procedure on the BaslS of Psychological Nceds Comnon ta Dcvelopcrs and llouscholds 

.-
l'hys 10 loglca l Performance Requlrements Performance Evaluatlon or 
Necds comnon or attnbutes derwed Van ab le~ Performance Crlterla 
lo Deve l opers From relevant physlOlo- under each Asslgned to each of 
and Househo lders glca l nee<l COOYTlOn to performance the varlables 

deve l opers and househo l d- (quantlflable or 
ers. non-quant l f lab le) 

Acsthet lC News Appearance: 
a. Modular Should be non-modular ln 

oThe appearance of the charactens- appearance with no V1S1-

flex i b le part. i t lOn tics ble vertlcal batten. 
should blend into the 
resldentlal character b. Color There should be at least 
of the dwelllngs. elght dlfferent col ors 

available from WhlCh the 
deve loper or the house-
holds would choose. 
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al Modular Characteristics: As described in Chapter Two, the 

households tend not to prefer the modular appearance (l.. e., strong 

visual ll.nes between the panel or any visual element which 

indicates i ts flexible character l in the internaI parti bons of 

their dwelll.ng units. The following criterion is, therefore, set: 

The flexible partition should he non-aodular in appearance wi th no 

visible vertical battens. 

bl Color: Reactl.ons to color are highly individual. Color 

preferences of people are personal and reveall.ng which gradually 

grow from experiences and cultural associatl.ons. Color creates 

perceptl.ons about llght Sl.nce there is no color wi thout ll.ght. 

There should at least be a range of col ors from darker to ll.ghter 

shades to allow the households select accordplg to thelr cholce 

Studles reveal that people generally prefer el.ght dl.fferent color 

shades for the fl.nl.shed surface of the l.nterl.or of thel.r dwelllngs. 

The followl.ng Crl.terlon l.S, therefore, assigned: There should he 

at least a range of eight different colors of the finished surface 

of the partition system from which the households can select. 

4.3 Developing Appropriate Evaluation System: 

4.3.1 General Considerations: Some Important Clarifications: 

For an easy understandl.ng and comparison of performances of 

different variables of a partl.cular flexible partl.tion system, a numerical 

rating (or, gradl.ng) scale would be useful. However, it would not he 

justifiable to rank order the variables since relative importance of user 

needs is a functlon of inchvidual priority. Moreover it would he 

Ilisleading to attempt to summarize evaluations under each requirement in 

a single comprehensive assessment. In other words, it would he 

meaningless ta aake a weighted summation of a11 the ratings for rl 
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part1cular 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 sensit1be to what, would therefore, 

not be deslrable. 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 

evaluat10n is that it makes the evaluation of each aspect explicit, and 

not that it provides a comprehensive single numerical evaluation 

(Blachère, Op.cit.). 

4.3.2 Pe~formance Rating Scale 

A simple numerical ratlng scale is \/ecessary for an easy 

understanding, comparison and analysis of performances of d1fferent 

varlables of a particular flexible partition. To construct such a scale, 

generally, minimum or maximum acceptable levels of performance of a 
{ 

variable (Le., the criterion) are rated as ' Q', and bonus points are 

awarded for additional performances up to a limit, above or below which 

additional performance y1elds no additional benefit (Parsons, Op.cit.). 

It is beyond the scope of the present study to derive such limits for each 

variable Slnce l. t requin>s extensive information on performance and 

beneEit 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. ThereEore, the followl.ng rating procedure l.S undertaken: The 

rating 0 for any variable would mean that it meets the criterion. Any 

negatl.ve 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 Le 

denoted as 0+, or 0++ or 0+++ de(>('nding 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: 

0+++ 
0++ 
0+ 
o CRlTERION 

-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 flex~ble partitions. 

4.3.3 Evaluation of Commercial Flexible Partition System 

Be:lng equipped W:l th a set of evaluation criteria and an evaluatlon 

system, i t is poss~ble to select a number of commercial flexible parti t:lon 

system and put them under evaluabon to exam:lne the:lr adaptablll. ty to 

residential appl:lcations. The next chapter (i .e., chapter five) deals 

W:lth such selections and evaluations. 
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A Brief Introduction to Coaercial Flexible Partition System: 

'l'heir Classification: 

A commercial edifice i.3 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 i ts internaI space. Commercial flexible parti tion 

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 ed~hces. Since inception, commercial flexible partition 

systems are available l.n various kinds differing in technology, standards, 

constituent materials, visual quality and nature of flexibility . 

The range of cho~ces for commercial flexible partition systems 

avallable ~n 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 Systea: This type of partition system 

is generally composed of a series of panels generally suspended on 

wheels wh~ch are capable of moving along the tracks and trolleys 

provided by the system. The panels are ei ther manuall y h;mdled 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 spa ces where a quick transformation (i .e., day 

to day, or day to night) is required (e. g., in restaurants, or in 

gymnasiums) . 

b. Demountable Partition Systea: This type of partition syst.em 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 parti tians could be relocated, if desired, since 

they are made of interchangeable and reusable panels. They are 

generally adaptable to virtually any plan, or ta the client' s 

changing requirements. In most of the cases, relocation costs are 

claimed to be fractions of the expense of changing a fixed 

parti tion. 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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51 iding Type Folding Type 

Fig. 5. 1: Mobile or Operable Parb tion 

Ceiling Track--~rr ... ~ 

Fig. 5.2: Demountable Parti tion Fig. 5.3: Portable Parti t ion 
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Portable Partition Syst .. : This type of partition is generally 

composed of prefabricated and self-contained wallboards held in 

posi tion 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 ls required for 

their erection. These partitions can also be adapted to any plan 

or client's requirements. They are extensively used in offices, 

industriai and institutionai buildings where clients are beset with 

space alterations frequently. 

5.2 Screeninq Mechanism: Meticulous Selection of the Partitions for 

Evaluations: 

Wi th the c1assl.fications of partition systems made in the last 

section, it is very important to sereen out or e1iminate certain portions 

of them from the eva1uating process which do not match the context of the 

study to avoid unnecessary work. 

In the first consideration, aIl the partition systems that fall 

under the category of mobile or operable system eou1d he e1iminated sinee 

the y have successfu11y been applied in residenees sinee 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 adaptabili ty in 

residences. Moreover, the context of the present study clearly indieates 

its main focus, i.e., the long term trans-formation of internaI space as 

opposed to Hs instantaneous transformation, in which the mobile or 

operable system seems to bear a little signifieance. 

In the second consideration, aIl the partial height parti tions 

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 lasUy, aIl the flexible partition systems meant for any 

special applications (e.g., clean air partitions for hospitals, bullet 

proof partitions for high-ri:3k 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 wi thin the categories of Demountable and 

Portable options could be sele,:ted 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. Technicalliterature (i.e., product catalogues) published by 

manufacturers. 

b. Personal Interviews with sales representatives of all the 

manufacturers whose products are being evaluated in this 

c. 

study. 

structured conversation over the telephone with 

representati ves of selected rnanufacturers, several contractors 

and personnels involved with the construction industry. 

5.4 Organization and Presentation of Relevant Data: Documenta tion of 

Evaluations: 

Becoming acquainted with a product is considered ta 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 cc 1\IIIunicated 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 parls one following the 

other. The first part (Le., 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. AlI 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 aIl of them. 

5.5 Performance Ratinq ScaJ,e Co_on 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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Table 5.1: Performance Ratlng Scale 

Performance Variables Rating Scale 

a. Cost 0+++ Life Cycle Cost $165 per L.ft and less 
OH Life Cycle Cost $166 per L.ft-$176 par L.ft 
0+ life Cycle Cost $177 per L. ft-$187 par L.ft 
0 Life Cycle Cost '188 per L. ft 

-1 Life Cycle Cost ~'89 per L.ft-$199 par L.ft 
-2 life Cycle Cost $200 per L. ft-$210 par L. ft 
-3 Life Cycle Cost $21' per L.ft and aboya 

b. Useful L ,fe 0+++ 61 years - above 
0++ S6 years - 60 years 
0+ S1 years - 55 years 
0 50 ~ears 

-1 4S years - 49 years 
-2 40 years - 44 years 
-3 39 years and less 

c. Mode of Cleamng 0+++ Wlthout mach nenes wlth a p1ece of dry cloth or brush 
Operatlon 0++ W,thout machl1eries with water & plece of cloth or spunge 

0+ W,thout machlnenes wlth water and l,ght weight mop 
0 Without mach i nen es wlth soft detergent and a 1 'ght 

weight moe 

l 
-1 Wlth "ght eqUl pment and detergent 
-2 Wlth heavy mach,nery and detergent 
-3 Factory clean,ng upon dlsmant"ng only 

d. Transparency 0+++ Opaque, Optlon of 9 lazing at any des'red positions 
0++ Opaque, Optlon of glazlng a1- more than 1 fixed posltions 
0+ Opaque, OptlOn of glazlng at 1 f,xed pos,t 10ns 
0 Entlre1::t Ot!ague. or Entirel::t T ranSt!arent 

-1 Opaque only, no cholce 
-2 Transparent only, no cholce 
-3 W,th punches, see through on ly 

e. El ectrica 1 ProviSlons 0+++ Posslble by remov, ng the baseboard or post coyer on1y 
0++ Posslble by removing battens, baseboards, trims, postcovers. 
0+ Possible by removing only one partlcular panel involved 
0 Possible without dlsmant"!:!9 the eartit'on as Il whole. 

d,smantl in9 the access eane1 and related eanels on1:l 
-1 Possible by dismantling the partitions (1 side only) 
-2 Posslble by complet.ely dlsmantllng the partitions 

(all s,des) 
-3 Not possible at al1 
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Perform.nce Ratlng kale (Contlnued) 

Performance Variables 

f, Hanging ProV1Slons 

g, Door LocatlOn and Type 

h, Flre Resistlng Capaclty 
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Rating Scala 

0+++ Possibillty of hanglng and/or attachlng l1ght heavy wt, 
functional or decorative elemcnts at any desired locatlon 
(wlth rel nforced backing), 

0++ Possibility of hanglng and/or attachlnç moderate wt, 
functional or decoratwe elemcnts at any desired locatlon 
(with relnforced backing), 

0+ Posslblhty of hanglnç and/or attachlng moderate wt, 
functional or decorative elemcnts at flxed locatlons only. 

o Posslbillty of hanglng and/or attachlng llght wt. 
functional or decoratlVe elemcnts at flXed locatlons only. 

-1 Posslblhty of adheslVe type llght wt. hangers only. 

-2 Posslblhty of pastlng paper type decoratlons only. 

-3 No posslblllty of pastlng or hanglng anythlng at all. 

0+++ Interchangeable door posltlon at any deSlred locat10n, 
any type hlnged or sbdlng; any matenal - opaque or 
g lazed. 

0++ Interchangeable door posltlon at any deslred locat10n, 
any type - hlnged or slidlng, opaque matenal, 

0+ Interchangeable door locatlon at any deslred posltlon, 
h1ngered type, opaque or glazed materlal. 

o Interchangeable door locatlons at any deslred posltlon, 
hlnged door with opague mater,als 

-1 Interchangeable door locatlons at 3 f,xed pos,t,ons only. 

-2 Interchangeable door locat,ons at 2 f,xed pos,tlons only. 

-3 Interchangeable door locatlOns at l f'xed pos,tion only. 

0+++ 
0++ 
0+ 
o 

-1 
-2 
-3 

3 1/2 hr, 
2 l/h hr. 
1 1/2 hr, 
3/4 hr, 

- 4 hr, 
- 3 hr, 
- 2 hr. 
- 1 hr, 

30 min, 
15 min, 
1 min. 

- 44 mln. 
- 29 mln, 
- 14 min, 



Per10rmance RaUng Seal. (Contlnuad) 

Performance Variables 

, . 1 nterior Sound Leve 1 
(STC) 

J. Ava, lab, 1 1 Gy 

k. F,x, n9 Cond, t 10ns 

1. Panel D,menslon 

m. Panel We'ght 

0 ... + ... 
0++ 
o. 
o 

-1 
-2 
-3 

0+++ 
0 ...... 

0+ 
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Rating Sea le 

41 - above 
36 - 40 
31 - 3S 
30 
25 - 29 
20 - 24 
19 and 1ess 

Avallab1e ln 13 days, or less. 
Available wlthin 14 days - 20 days after 
order. 
Availab1e with,n 21 days - 27 days after 
order. 

placing 

placing 

0 Availab le ,n 28 da:z:s after 121acing the order. 
-1 Availab le wlthin 29 days - 35 days after placing 

order. 
-2 Availab le 

order. 
-3 Ava,lable 

0+++ -
0++ -
0+ -

wlthin 36 da ys - 42 days aftcr placing 

w,thin 43 days - and rrorc. 

o Double f100r!suspendP-d ce,hng flot l''r>gu,rcc1 
-1 Suspended ceiling reQu,red. 
-2 Double f100r requlred. 
-3 Double floor and suspended cel11ng both requ,rcd. 

W,dth 

0 ... + ... 
0 ...... 
0 ... 
o 

-1 
-2 
-3 

0 ... + ... 
0 ... + 
0+ 
o 

-1 
-2 
-3 

Any width as des, red 
3'-8" - less 
3'-6" - 3'-11" 
4'-0" 
4'_1" - 4'-6" 
4'-7" - 5'-0" 
5' -0" - above 

25 kg. and less 
24 kg. - 33 kg. 
34 kg. - 43 kg. 
44 kg. - 65 kg. per panel (8' )( 4') 
66 kg. - 75 kg. 
76 kg. - 85 kg. 
85 kg. and above 

the 

the 

the 

the 



( Performance RaUn; Sca', (Contlnued) 

Performance Variables 

n. Installation Tlme 

o. Installatlon Tools 

p. Modular Characterlstlcs 

( 

q. Color 

O+H 
0++ 
0+ 
o 

-1 
-2 
-3 
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Rat1ng Scale 

1.0 man hr. 
1. 5 man hr. 
2.0 man hr. 
2.5 man hr. 
3.0 man hr. 
3.5 man hr. 
4.0 man hr. 

and less 
- 1.9 man 
- 2.4 man 
- 2.9 man 
- 3.4 man 
- 3.9 man 
and above 

0+++ light wt. tools only. 

hr. 
hr. 
hr. 
hr. 
hr. 

0++ light wt. tools wlth 1 speclal hght wt. equ1pment. 
0+ L1ght wt. tools wlth more than 1 speclal "ght wt. 

equlpment. 
o Llght wt. tools wlth 1 electncal 11ght ..,t. eguipment. 

-1 Llght wt. tools with more than 1 electncal llght wt. 
equlpment. 

-2 Heavy tools .."th 1 electrlcal equlpment. 
-3 Heavy tools .,,,th more than l electrlcal equipment. 

0+++ Monollthlc single piece. 
0++ Almost lnvlsible halrl,nes. 
0+ Vlslble vertlcal grooves only. 
o No vertlcal battens. 

-1 Embedded vlslble vert,cal battens. 
-2 L,ght vls1ble vertical batten. 
-3 Strong vlslble vertical batten. 

0+++ Any color (cou1d he prlnted). 
OH 12 - more. 
0+ 9 - " eolors. 
o 8 01Herent Colors. 

-1 5 - 7 eolors. 
-2 2 - 4 eolors. 
-3 S,ng le Cholce. 
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5.6 Evaluations of Selected Couercial Flexible Partition Systeas 

(In Alphabetic Orders) 

5.6.1 Daapa(R) Mova-Wall Partition Systea 

Part A: Genera 1 Data 

Manufacturer: Dampa Ine. 

Cate9or~: Demountab1e Part,tlons, Non-Progressive or Progressive Type 

Fea\.ures: Varlet y of eo1ors of A1um,nlUm Tnms and PVC Viny1 Trim to complement many Viny1 Board 
eolors. 
Aval1ab1e ln 4 d,fferent thicknesses offerlng varylng degree cf acoustieal privaey. 
Batten1ess eonstruct,on poss,ble wlth special fasteners called Skru-It Concea1ed Fasteners. 

Ma,n Pro~rtles: Ma jor Com(12nents: 

1. Th,ckness: 4 optlons, 89 mm (3t") 1. Steel Stud 64 mm (2t") 
95 rrm (3 3/4"), 117 mm (4 5/8") or 92 nm (3 5/8") 
and 124 nm (4 7/8") 

2. Steel Top Track and F 100r Track 
2. Welght per Panel (8'x4'): 64 kg (140 lbs) 

and 80 kg (176 1 bs) 3. Gypsum Board wlth V,nyl covers 
(depend 1 ng on th, ckness) 

4. Skru-It Fasteners 
3. F,re Ratlng: , hr 

5. Mi see llaneous T rlms 
4. Sound Rat,ng (STC): 35-51 

dependlng on th,ekness and 
Batten or Batteniess optlons 

Instal1atlon Detalls: 

1. Setting of Steel Studs into Steel Traeks at floor and ceil i ng. 

2. Installat10n of servlces ln the partltion cavity and incorporation of acoust ie insulation 1f 
requlred (Ra flbreglass) 

3. Installat lon of ProgresslVe or Non Progressive Panels. For Battenless surface, E-Clip Concealed 
Fasteners used. 

~. Installatlon of T,-,ms. 



( 

{ 

97 

Daapa(R) Meva-Wall Partition Systea (cent.) 

Part A: Genera 1 Data (cont.) 

Sect10n at Ce111ng Level 

TCA D' lA 
I.llen 

CAL 0' 

Pictorial Presentation of Technicai Details 

Celllng 

,r-- CTC 
Cover 

" 
... 

RBP 
(Snap"on cover) 

Section at Floor Level 

lX lIllIlo, C.'nl'----; 

" 

HALF 
SECTIONS 

,"" SHOWN 

PB 
(Plastic BIse) 

Dr 
AB 

(Alumlnum Base) 
T02mm I.~) 

Standard Exterior Corner Sectiona' Perspective of Basic System 
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Dampa(R) Mova-Wall Partition S!,stea (conL) 

Part B: Evaluat,ons: 

Attributes Performance Performance Observed Performance 
Varlables Cnteri a Performance Rating 

Economy a. Cost 

, )Cost of $ 60 pel' L. ft. 
Components -

,,)Cost of 
Install- - $ 30 per L. ft • • 
atlon 

, i,) 1 nstalled $ 90 pel' L. ft. 
Cost -

w)L,fe Cycle $188 pel' L. ft. $180 pcr L. ft. 0+ 
Cost (height 8') 

Durab1l1ty b. Useful L,fe 50 years (mln.) 50 years 0 

Ma,nta,n- c. Mode of Should have prov,sions W,thout mach,-
ab,l,ty cleamng for cleamng wlthout ner,es, wlth 0 

muchlner1es w,th soft soft detergent 
detergent and a 1 ight and llght wt. 
wt. mop. mop. 

Habltab- d. Transparency Should at least be of Optlon of glazlng 
1 "ty ent,rely opaque or en- at any deslred 0+++ 

tlrely transparent ma- poslt,ons. 
tenals (2 optlons). 

e. Electrlca 1 Should be able to 1n- Posslble by 
Provls10ns corporate electrlal remo"'l1 ng 1 par- 0+ 

network and/or relocate t,cular panel 
the outlets w,thout 1nvolved. 
dlsmantllng the 'iystems 
ent':'".:iy. 

f. Hanglng Should have the pro- Moderate wt. 
Prov,sions Vls,on for hanging or functlonal/dec- 0+ 

attach1ng l,ght wt. oratlve elements 
functional and/or at fi xed loca-
decorative elements. t1ons. 

g. Doc l' Should offer choice of At any des1red 
Location & lnterchangeable deor poSltion, hinged, 0 
Type location at any des,red opaque. 

position, normal hinged 
type, w1th opaque mate-
nal. 

*includes the coo::ts for .,ioor patching of the IMrks. lines Or" patterns, if Any, of the flaor and the 
œiling (for all the partltion systems rev1811Md in this report) 
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(~ Daapa(R) Mova-Wall Partition Syst_ (cont.) 

Part B: Evaluations (Cont.) 

Attrlbutes Performance Performance Observed Performance 
Varlables Criteria Performance Rating 

Code h. Fire 3/4 hr. - , hr. , hr. 0 
Acccpta- Reslstlng 
bil ity Capac,ty 
(i.e., con-
formity , . Interlor 30 (min.) 35 - 52 0+++ 
... ,th govcr- Sound Level ( depend i ng on 
mng regu- (STC) d,fferent th,ck-
latlonS) ness) 

Pract,ca- j. Ava, 1 abl 1, ty Shou1d be availab1e in 7 days 0++ 
b, hty 28 days after placing 

the order. 

k. F,xlng Should be able to be Double floor 0 
Cond,t,ons f,xed without prov,- suspended cei-

s,ons of double f100r 11ng 
and/or suspended ce,- not requlred 
l1ng. 

1. Panel Io·hdth: 4' (max.) 2' - 6" - 0+++ 
D,mcnslon 4' - 0" 

m. Panel Weight Range 64 kg per panel 0 
Welght 14 kg. - 65 kg. per 

panel. (8' x 4') 

n. InstallatlOn 2.5 man hr. per panel 2.5 man hr. per 0 
Time (8' x 4') panel 

o. 1 nsta llat lOn Installatlon should be Llght wt. tools 0 
T001 posslble ... ,th a set of wlth 1 elec-

1,ght wt. t001s with tr,cal equlpment 
max. 1 electrlcally 
operated hght weight. 

Appearance p. Modular Should be non-modular Option of bat- 0 
Character- ln appearance wlth no tenless cons-
1stics vislble vertlcal bat- truction 

tens. 

q. Color There shou1d be at 12 colours in 0++ 
least elght different vinyl 
colors available from 
which the developer or 
the householder ... ould 
choose. 

( .. 
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Dampa(R) Mova-Wall Partition Systea (cont.) 

Part C: Observations and Findings 

1. In sp,te of the higher init,al installed costs, Dampa(R) Mava-Wa11 partit,ons cou1d be adaptable 
to res,dences as it is, s,nce a11 the cr,teria are met. 

2. It would be econom,cally more feasible than its fixed gyproc counterpart if l,fe cycle benefits 
are cons,dered. 

3. The system offers more than the performance required (criterion) for residentia1 applications in 
var,ables Life Cycle Cest, Transparency, Electrical Provisions, Hanging Provisions, Interior Sound 
Leve1, Ava,lab,lity, Panel Dimension and Choice of Celors. A1though no modification is required 
to use ,t ,n res 1 dences, excess performances in these variables do not make it 'better' for 
resldences. Therefore, excess performance could be cut down to the required 1eve1 by changing 
at materlal leve1 WhlCh mlght ln turn cut down its higher initial costs. 
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5.6.2 Environwall System 

Part A: General Data 

Manufacturer: Environwa11 Partltion Systems Ltd. 

Category: Demountab1e Partltlons, Non-Progressive or Progressive Type 

Features: Unlque deslgn provldes ease of lnsta11atlon, removal. replacement and addltlons. 
Cornice helght or full height SOlld or glazed. Compatlb1e wlth wall supported 
furnlture. Customized curved plexlg1ass corners. Custom celor of co-ordinatlng trlms. 
Optl0n of progreSSlve or non-progressive batten1ess constructlon. Electrlcal and commu
nlcatlon cables easi1y accomodated ln stud raceways. 

Maln Propertles: 

1. Thlckncss: 76.2 lM1 (3") 

2. Welght per panel (S'x4'): 60 kg (132 lbs) 

3. Flre Ratlng: 3/4 hr. 

4. Sound Ratlng (STC): 35 (no lnsulatlon) 
50 (cavity lnsulatlon) 

Insta11atlon Detalls: 

Major Components: 

1. Steel Stud 64 lTJ11 (2t") 

2. Steel Top Track and F100r Track 

3. Gypsum Board pre-decorated 12.7 rrrn <tlt) 
with vinyl covering 

4. Panel Cllps fastened to the back of 
Gypsum Panels 

5. Extruded Alumlnlum or PVC Base and Head 

1. Settlng of Steel Studs lnto Steel Tracks at floer and ceiling 

2. Insta1latlon of serVlces ln the stud raceways 

3. Installatlon of Progresslve or Non-Progresslve Panels, battenless or with battens 

4. Installatlon of Top and Base Trlms 
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Environvall Systea (Cont.) 

Part A: General Data (Cont.) 

Pictorial Presentation of Technical Details 
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Environwall System (Cont.) 

Part B: Evaluatlons 

Attributes Performance Performance Observed Perfonnance 
Variables Criteria Performance Rating 

Economy a. Cost 

i )Co&t of $ 24.00 
Components - per L. ft. 

,,)Cost of $ 16.00 
Install- - per L. ft. 
atlon 

"i )Installed $ 40.00 
Cost - per L.ft. 

w)Llfe Cycle $188 per L. ft. $ 88.00 0+++ 
Cost (Helght 8') per L.ft. 

Ourabl 11 ty b. Useful Llfe 50 years (mln.) 25 years -3 

Malntaln- c. Mode of Should have provlslons Wlthout machl- 0 
ablhty cleamng for cleanlng wlthout nenes, wlth 

machinerles wlth soft soft detergent 

l 
detergent and a 1lght and llght wt. 
wt. mop. mop. 

Habltab- d. Transpareney Should offer the op- Optlon of glazlng 0+++ 
1 hty tlon between opaque at Any deslred 

& transparent mate- posltlons. 
rla 1s. 

e. Eleetnca 1 Should be able to ln- Posslble by 0+ 
Provlslons corporate electrlal removlng 1 par-

network and/or relocate t1cular panel 
the outlets wlthout involved. 
dismantllng the system 
entirely. 

f. Hanging Should have the pro- Wl th rel nforced 
Provislons vlsion for hanging or baeklng, hang/ 0++ 

attaehlng llght wt. attach moderate 
functional and/or wt. fune./dee. 
decorative eler.1E!nts. elements, any-

where. 

g. Door Should offer cholce of At Any desired 0 
Locatlon & lnterehangeable door positlon, hinged, 
Type locatlon at Any deslred opaque. 

position, normal hlnged 
type, with opaque mate-
rlal. 
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Part B: Evaluatlons (Cont.l 

Attributes Performance Performance Observed Performance 
Vanables Criteria Performance Rating 

• 
~ 
r-
t: 

Code h. Flre 3/4 hr. - , hr. 3/4 hr. a 
Accepta- Reslstlng 
bll1ty Capaclty 

~ (i.e., con-

~ , 
fornnty i. Interl0r 30 (mln.) 35 - 50 0+++ 
wlth gover- Sound Level (depending on 
ning regu- (STC) dlfferent thlCk-
latlons) ness) 

Practlca- J. Aval labi" ty Should be available in 2 days 0+++ 
bl"ty 28 days after placlng 

the order. 

k. Flxlng Shou1d be able to be Double floor/ a 
Condltlons flxed wlthout prOVl- suspende<! 

sions of double f100r cel11ng not 
and/or suspended cei- requlred 
1,n9· 

1. Panel \ohdth: 4' (max.) 4' (standard a 

l 
Dlmenslon panel) 

m. Panel Welght Range 60 kg per panel a 
Welght 44 kg. - 65 kg. per 

panel. (8' x 4') 

n. Installatlon 2.5 man hr. pcr panel 1. 4 man hr. 0+++ 
Tlme (8' x 4') 

o. 1 nsta llat 10n Insta11atlon shou1d be Llght wt. tools 0 
Tool posslb1e wlth a set of wlth , e1ec-

llght wt. tools wlth trlcal equlpmcnt 
max. 1 electrically 
operated 11ght welght. 

Appearance p. Modular Should be non-modular Optlon of bat- a 
Character- ln appearance wlth no tenless cons-
lStlCS vlslble vertlcal bat- tructlon 

tens. 

q. Co1or There shou1d be at Any customized 0+++ 
1east elght dlfferent color 
co1ors aval1ab1e from 
which the deve10per or 
the householder would 
choose. 
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Environwall System (Cont.) 

Part C: Observat,ons and Findings 

1. In spite of the low durab,hty level, EnvlI·onwall Partition System could be adaptable to resi
dential applicat,ons because of its lower installed costs. Even if the system ,s replaced once 
during the life-cycle of the support (or, the building envelope), the life cycle costs do not 
exceed the requlred level (inflation taken care of). 

2. The lower cost of components ind,cates that, ,f installed by the householder all by himself 
putting hlS own labor, the system becornes economically feasible to th& developer and householder 
lnstantaneously, keeping aside the issue of life-cycle benefits. 

3. Modlflcatlons at materlals level could be made to cut down the observed addlt,onal performances 
required for ,ts residentlal applicatlons. 
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5.6.3 High Performance Partition Systea 

Part A: General Data 

Manufacturer: Donn Products Ltd. 

Category: Demountable Partltions, Non-Progressive or Progresslve Type 

Features: Halrllne jOlnts between panels offer the appearance almost similar to fixed 
partltlons. Easy access to serVlce cables. H1gh flre reslstant capac1ty. 
Rapld lnstallatlon technlques. 

Maln Pro~rtles: Ma Jor ComE!Qnents: 

1. Thlckness: 89 nm (3l") 1 • Steel Stud 64 nrn (2!") 

2. Welght per Panel (B'x4'): 70 kg (154 lbs) 2. Steel Top Track and Floor Track 

3. Flre Ratlng: 2 hr. 3. Gypsum Board with Vir'il F'acing 

4. Sound Ratlng (STC): 40 4. Panel Clips 

5. Miscellaneous Trlms 

Installatlon Detalls: 

1. Settlng of Steel Studs lnto Steel Tracks at floer and celling level 

2. Installatlon of serVlces 

3. Installation of Progresslve or Non-Progresslve Panels, with or without battens 

4. Installation of mlscellaneous trlms 

1 
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( High Performance Partition System (Cont.) 

Part A: General Data (Cont.) 

P,ctorlal Presentation of Technical Details 
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Hiqh Performance Partition Systea (Dont.) 

Part B: Evaluatlons 

1----
Attr1l: • .Jtes Performance Performance Observed Perfonnance 

Van ables Cnteria Performance Rating 

Economy a. Cost 

1 )Cost of $ 30.00 
Components - per L. ft. 

11)CoSt of $ 25.00 
Install- - per L.ft. 
at,on 

, 1') Installed $ 55.00 
Cost - per L. ft. 

w)Llfe Cycle $188 per' L. ft. $130.00 0+++ 
Cost (Helght 8') per L. ft. 

Durabl1lty b. Useful Llfe 50 years (mln.) 30 ycars -3 

Malntaln- c. Mode of Should have proviSl0ns 10·/1 thout mach 1- 0 
abl hty c leam ng for c1eaning wlthout neries, with 

rnachlnerles wlth soft soft detergent 
detergent and a 1lght and a light wt. 
wt. mop. mop. 

Habltab- d. Transparency Should offer the op- Optlon of glazlng 0+++ 
11ity tlon between opaque at ilny deslred 

& transparent mate- pos lt lOns. 
nals. 

e. Electncal Should be able to in- Posslble by 0+ 
ProvlSlons corporate electrlal removlng 1 par-

network and/or relocate tlcular panel 
the outlets wlthout involved . 
dlsmantling the system 
entlrely. 

f. Hanglng Should have the pro- Wlth relnforced 
Provlslons vision for hanglng or backlng, hang/ 0++ 

attachlng light wt. attach moderate 
functlonal and/or wt. func./dee. 
decoratlve elements. elements. any-

where. 

g. Door Should offer choice of At any desired 0 
Locatlon & interchangeable door position, hlnged, 
Type location at any desired opaque. 

posltion, normal hinged 
type, wlth opaque mate-
rial. 

-
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High Perforaance Partition Systea (Cont.) 

Pal"t B: Evaluations !Cont.l 

Attl"ibutes Pedonnance Pedonnance 
Variables Criteria 

Code h. Fire 3/4 hl". - 1 hl". 
Accepta- Resistlnq 
bllity Capacity 
(i .e., con-
formity i. Intenor 30 (mln.) 
with gover- Sound Level 
mng l''egu- (STC) 
lations) 

-
Practlca- j. Aval labi hty S, ould be avallable in 
bl11ty 28 days after plac1ng 

the ordel". 

k. F1)(1ng Should be able to be 
Cond1tl0ns flxed wlthout proVl-

Slons of double floor 
and/or suspended cei-
11ng. 

1. Panel Iol1dth: 4' (max.) 
Dimens10n 

m. Panel Welght Range 
We1ght 44 kg. - 65 kg. pel" 

panel. (S' x 4') 

n. Insta llatlon 2.5 man hl". pel" panel 
T1me (8' x4') 

o. Insta llatlon Installation should be 
T001 poss1ble with a set of 

11ght wt. tools wlth 
max. 1 electrlcally 
operated light welght. 

Appearance p. ModulaI" Should be non-modulaI" 
Character- ln appearance w1th no 
istics vislble vert1cal bat-

tens. 

q. Color There should be at 
least eight different 
colors ava1lable from 
wh i ch the deve 10per or 
the householder would 
choose. 

Observed Perfonnance 
Perfonnance Rating 

2 hl". 0 ... 

40 0 ...... 

28 days 0 

Double floor/ 0 
suspended 
ceil1ng not 
requlred 

4' (standard 0 
pane 1) 

70 kg -1 
(154 lbs) 

2.0 man hl". 0+ 

Llght wt. tools 0 
w1th 1 elec-
tl"1cal equ1pment 

Almost lnvlslble 0++ 
halrline - Joints 

Any color 0+++ 
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High Performance Partition Systea (Cont.) 

Part C: Observat,ons and Findings 

1. The low durabil,ty level does not restriet the possible adaptability of High Performance 
Systems to residences sinee 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 ,ts gyproc counterpart, if self
installat,on is cons,dered, ,.e., if the householders isntall the system putting his own labor, 
the ,n,t,al costs could be eut down remarkably. 

3. However, we,g~t of 8' x 4' panel might restrict easy ,nstallation, relocation. addition and 
om,ss1on of partitlors by the 11mlted man power of an average household. Excess performances of 
other varlables coulj be eut down by modifying the system at the materlal level. 



( 

( 

111 

5.6.4 InnerSpace Partition Systea 

Part A: General Data 

Manufacturer: National Partltions and Interiors Inc. 

Category: Demountab1e Partitlons, Non-Progressive or Progressive Type 

Features: Three feet wlde doors wlth full edge trim, pre-hung wlth mortised hlnges. Sturdy post 
system of a1umlnlum extruslons for strength and replacements of panels whlch a1so serves 
as raceways for service cab les. Malntenance free exclusive dlamQnd coat vinyl faclngs in 
wlde range of woodgralns and designer co1or. Stee1faclngs a1so aval1able. 

Maln Propert~: MaJor Components: 

1. Thlckness: 76 lTYTl (3") 1. Steel Top Track and F100r Track 

2. WelgM per Panel (8'x4'): 85 kg (187 lbs) 2. Honey-comb core gypsum face panels 

3. Flre Ratlng: 1 hr. 3. A1umlnlum extruded post wlth cover 

4. ~ound Ratlng (STC): 35 

Installatlon Detal1s: 

1. Installation of Steel Tracks at f10er and cel1ing 

2. P1aclng of panels ln the channe1s 

3. Placlng of posts ln between two adjacent panels and incorporation of service cab1es through the 
post as requlred 

4. Placlng of sprlng-he1d viny1-c1ad strips on the posts to match the interior panel facings 
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InnerSpace Partition Systea (Cont.) 

Part A: General Data (Cont.) 

Pictorial Presentation of Technical Details 
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( IMerSpace Partition System 

Part B: Evaluat,ons 

Attrlbutes Performance Performance Observed Performance 
Variables Cri te,., a Performance Rating 

Economy a. Cost 

, )Cost of - $ SO.OO 
Components per L. ft. 

, 1 )Cost of $ 10.00 
Install- - per L. ft. 
atlOn 

" ,) Installed $ 90.00 
Cost - per L. ft. 

-
w)L1fe Cycle $188 per L. ft. $120.00 0+++ 

Cost (He1ght S') per L. ft. 

Durabll1ty b. Useful Llfe 50 years (mM.) 30 years -3 

Malnta,n- c. Mode of Should have provlsions Without mach,- 0 
abi hty cleamng for cleanlng without nenes wlth 

machlnerles w,th soft soft detergent 
detergent and a 1 ight and a hght wt. 
wt. mop. mop. 

Habltab- d. T ransparency Should offer the op- Opt10n of glaz1ng 0+++ 
111ty t10n between opaque at any deslred 

& transparent mate- pos1t1ons. 
nals. 

e. Electnca1 Should be able to 1n- Posslb1e by OH+ 
ProvlSlons corporate e1ectnal remov1ng post 

network and/or re10cate eover. 
the out lets wlthout 
d1smanthng the system 
ent1re1y. 

f. Hanglng Shou1d have the pro- Poss1bilityof 
ProviSl0ns v1sion for hang1ng or hang1ng moderate 0+++ 

attaching 11ght wt. wt. fune./dee. 
funct iona 1 and/or e1ement at fixed 
decorat i ve el ements. posit1ons. 

g. Ooor Shou1d offer ehoice of At any desired 0 
Location & 1 nterchangeab le door locat10n, hinged, 
Type location at any desired opaque materia 1. 

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

( 
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InnerSpace Partition Systea (Cont.) 

Part B: Evaluations (Cont.) 

Attnbutes Performance Performance Observed Performance 
Variables Criteria Performance Rating 

Code h. F,re 3/4 hr. - 1 hr. 1 hr. 0 
Accepta- Reslsting 
bi llty Capaclty 
(l.e., con-
formity 1. Interlor 30 (mln.) 35 0+ 
wlth gover- Sound level 
ning regu- (STe) 
latlons) 

Practlca- J. Aval labll lty Should be available in 28 days 0 
bl l1ty 28 days after placlng 

the order. 

k. F1xlng Should be able to be Doub le floor/ 0 
CondltlOns flxed wlthout prOVl- suspended 

S10ns of double floor cel 1 lng not 
and/or suspended cel- requ1red 
11ng. 

1. Panel Wldth: 4' (max.) Any w1dth 0+++ 
D1menslon 

m. Panel Welght Range 85 kg -2 
Welght 44 kg. - 65 kg. per (187 lbs) 

panel. (8' x 4') 

n. Installatl0n 2.5 man hr. per panel 2.5 man hr. 0 
T1me (8' )( 4') 

o. Installatlon Installatlon should be Light wt. tools 0 
Tao 1 posslble wlth a set of with 1 elec-

l,ght wt. tao ls wlth tnca l equipment 
max. 1 electrlcally 
operated l1ght welght. 

Appearance p. Modular Should be non-modular Embedded ver- -1 
Character- 1 n appearance lOi th no tlcal "nes 
1StlCS v1s1ble vert1cal bat-

tens. 

q. Color There should be at Any color 0+++ 
least elght d, fferent 
colors available from 
wh,ch the developer or 
the householder would 
choose. 
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InnerSpace Partition Systea (Cont.) 

Part C: Observations and Findings 

1. Higher cast of components coupled with low leyel of durabil1ty makes InnerSpace Partition System 
difficult to be adapted to residences with respect to economical consideration. W1th' replace
ment during the l1fe-cycle of the building enyelope, the life-cycle cost exceeds the allowable 
limits. 

2. Higher we1ght of the panels makes the system unmanageable in terms of self installat1on. reloca
t1on. addlt,on or onmisslons of panels during its "fe-c,ycle. 

3. The embedded vertical 11nes would generate a surface qual1ty more closer to commerc,al environ. 
as opposed to a resldentlal char acter in ,ts appearance. 

4. A 11 other Cl"'1terla are met for applying it te residences. sorne of which exceeds the requlred 
level. 
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5.6.5 JtnollWall System 

Part A: General Data 

Manufacturer: Knoll Office International, lnc. 

Category: Portable Partltlons. Non-Progressive Type 

Features: Completely non-progressive and modular partition system. Total re-usabihty and no 
material loss by providing interchangeability of solid sections, glazed sections, door and 
door frame assemblles on the same module. Shop fabricated panels avallable ln baked 
enamely, vlnyl, fabnc, wall coverings, wood veneers or glass. Non permanent fastening 
wlth cel 1 lng by TW1St Chps, and wlth floor by Hook Tapes. 

Maln Propertles: 

1. Thlckness: 57.15 Jm1 (2l") 

2. Welght per Panel (8' x4'): 72 kg (158.4 lbS) 

3. Flre Ratlng: - (No flanrnable materials 
used) 

4. Sound Ratlng (STe): 38 

Installatlon Oeta 1 1s: 

Ma Jor Components: 

1. Steel (la gauge) Top Track 

2. Steel (20 gauge) Floor Track 

3. 57.15 rrrn (2t") shop-fabncated panels 
(22 gauge furniture steel in both faces 
packed with hbreglass) 

4. Vertlcal Posts attached wlth Panels 
(16 gauge steel) 

S. Post Covers 

1. Insta11atlon of cel11ng and floor channels, adJustable saddlers are used to compensate floor 
leve 1 Vanatlons 

2. Erectlon of preflmshed umtlzed panels and glazlng wherever speclfled 

3. Installatlon of serVlce cables ln the cavity of vertlcal post cover and celling and floor 
channe1s. 

4. Base and post covers snapped lnto place. 
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JltnollWall Systea (Ccnt.) 

Part A: General Data (Cont.) 

Pictorial Presentation of Technical Details 

. Sid. VI •• D.tall 

'''.''111", ..... 

lei .. ... , .... 

S,de V,ew Detail (Flush Ce,l,ng and Base) 

TDp Vil. Detail 

.... '-Cl ...... t 

Il.c ..... Ctlll .. ' 
lui 

Side 'v',ew Deta,l (Recessed ee,l,ng and Base) 

............ IIIPInI 

Corner Connection Detai 1 
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KnollWall System (Cont.) 

Part B: Evaluations 

Attr,butes Performance Perfonnance Observed Perfonnance 
Variables Criteria Performance Rating 

Economy a. Cost 

i )Cost of - $111 
Components per L. ft. 

i i )Cost of $ 30 
Insta 11- - per L. ft. 
at,on 

, 1 1) l nsta lled $144 
Cost - per L. ft. 

w)L, fe Cycle $188 perL.ft. $120 -3 
Cost (Helght 8') per L. ft. 

Ourab, l1ty b. Useful L1fe 50 years (min. ) 60 Years 0++ 

Ma1ntain- c. Mode of Shou 1 d have prov 1 s 1 ons I·hthout mach,- 0 
abl1,ty cleamng for eleamng ,."thout nerles wlth 

machi nenes Wl th soft soft detergent, 
detergent and a 1 ight light wt. mop. 

1 
wt. mop. 

Habltab- d. Transparency Should offer the op- Opt ion of 9 lazing 0+++ 
lhty t 10n between opaque at any des 1 red 

& transparent mate- posltlOn. 
nals. 

e. Eleetrica l Should be able to 1n- PosSlble by 0++ 
Prov1sions eorporate electrial removing post 

network and/or re locate covers and base 
the outlrts wlthout boards. 
dl smant 11 n9 the system 
entlrely. 

f. Hang1ng Should have the pro- Poss1bil lty of 
Provls10ns vlsion for hanglng or hanging moderate 0++ 

attach,ng light wt. wt. fune./dee. 
funet i ona 1 and/or element at any 
deeorative elernents. desired posi-

tions. 

g. Daor Should oHer choiee of Any desired 0 
Locat,on & lnterchangeable docr location, hlnged 
Type location at any desired type, opaque 

posit ion, nonna 1 hinged materia 1. 
type, Wl th opaque mate-
rial. 



119 

( KnollWall System (Cant.) 

Part B: Eva1uatlons (Cont. l 

Attnbutes Performance Performance Observee! Performance 
Vanab les Criteria Performance Rating 

Code h. Fire 3/4 hr. - 1 hr. Not Available -
Accepta- Resistlng 
bil lty Capacity 
(i.e. , con-
fonnlty 1. Inte,.,or 30 (mln.) 38 0++ 
with gover- Sound Level 
mng regu- (STe) 
1atlons) 

Practlca- J. Aval 1abl1 lty Shou1d be available in 70 days -3 
bi "ty 28 days after p1aclng 

the order. 

k. Flxlng Should be able to be Double floor/ 0 
Condltlons flxed wlthout prOVl- suspended 

Slons of double floor celling not 
and/or suspended cel- requlred 
l ing. 

1. Panel I,hdth: 4' (max.) 4' and S' 0 

( 
Dlmenslon 

m. Panel Welght Range 100 kg -3 
Welght 44 kg. - 65 kg. per 

panel. (8' x 4') 

n. 1 nsta 11 at lon 2.5 man hr. per panel 1.8 man hr. 0++ 
Tlme (B' x 4') 

o. 1 nsta 11 at lon Installatlon should be Only hght wt. 0+++ 
Tool posslble wlth a set of too 1 s requ l red 

llght lit. tools wlth 
max. 1 e1ectrica11y 
operated 1 19ht welght. 

Appearance p. Modular Should be non-modu1ar Embedded vlslble -1 
Character- ln appearance with no vertlcal battens 
istics vlsible vertlcal bat-

tens. 

q. Color There should be at 8 dlfferent 0 
least elght dlfferent co1ors 
col ors aval1able from 
WhlCh the developer or 
the househo 1der wou ld 
choose. 

( 
'" 
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ltnol1wall Systea (Cont.) 

Part C: Observatlons and Findings 

1. Higher installed costs would restrlct the application of KnollWall System ln residences. It 
not be econonncally feas1ble to lnstall the system even if its life cycle cost is considered. 

2. Time requ1red to get the system ln site after placing the order 1S toc long, which would be a 
problem area ln 1ncorporat1ng thlS system in residences. It would be most. unhkely that the 
households or developers would walt that long to fulflll their needs. 

3. H1gher welght per panel would d1mlmsh the ease of handling. 

4. And f1nally embedded vls1ble vertlcal battens tend to crea te connlerc1al env1ronmcnt. 

4. All other Crlterla are meL for apply1ng lt to res1dences, sorne of WhlCh exceeds the required 
level. 
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5.6.6 Hobilflex Portable Walls 

Part A: General Data 

Manufacturer: Quebec Architectural Products Inc. 

Category: Portable Part1t1ons, Progress,,,e Type 

reatures: Des1gned to be eaSl ly carned, stored or relocated. High acoustical performance. 
Low 1nstalled costs. Each panel has two adjustable mechan,sms at the bot tom to accomodate 
floor level 1rregularlties. 

Ma,n Properties: 

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

2. We1ght per Panel (S'x4'): 145 kg (319 lbs) 

3. F1re Ratlng: 6 3/4 hr. C,f fire rated 
gypsum is used) 

4. Sound Rat,ng (STC): 4B 

Installat10n Deta1ls: 

Ma Jor Components: 

1. A luminium Top Track and Floor Track 

2. 92 nrn (3 5/8") shop fabricated t:>anels 
wlth 1nner steel frame w1th 62.4 nm (,") 
gypsum 

3. TI"'1mS 

1. Installatlon of cel11ng and floor tracks as per lay-out plan 

2. Erect10n of prefinlshed panels into the tracks 

3. Setting of Base and Top Tnms in pos,t,on. 
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Mobilflex Portable Walls (Cent.) 

Part A: General Data (Cont,) 

Pictorial Presentation of Techn,cal Details 

fJ\I.,"' 
70 mUI 

Sect,on at Cell,ng Level 

Sect,on at Floor Level 

(3'/,", 
89 mm 

(4y,.', 
105mm 

13V."' 
79mm 
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IIObilflex Portable Walls (Cont.) 

Part B: Evaluations 

Attributes Performance Performance Observed Performance 
Varlables Criteria Performanc.e Rating 

EconOOly a. Cost 

i)Cost of - $ 40 
Components per L. ft. 

il)Cost of $ 10 
Install- - per L. ft. 
atlon 

i 11) 1 nstalled $ 50 
Cost - per L. ft. 

w)L 1 fe Cyele $188 per L. ft. $ BO O++T 
Cost (Height B') per L. ft. 

Ourablllty b. Useful Llfe 50 years (ml n. ) 20 years -3 

Malntaln- e. Mode of Should have provlsions Wlthout maehl- 0 
abl1lty cleamng for clean1ng wlthout nenes, with 

machlnerles wlth soft soft detergent, 
detergent and a 11ght llght wt. mop. 
wt. mop. 

1 Habltab- d. Transparency Should oHer the op- Opaque only -1 
1 "ty t10n between opaque 

& transparent mate-
rlals. 

e. Electrleal Should be able to 1n- Not poss 1 b le -3 
Provlslons corporate electrlal at a11 

net .... ork and/or re locate 
the out lets without 
dlsmant 11ng the system 
entlrely. 

f. Hang1ng Should have the pro- Poss1bllltyof 0 
Provlslons VlSlon for hanglng or hanglng/attaehlng 

attachlng light wt. hght wt. dec. / 
functional and/or fune. elements at 
decorative elements. f1)(ed location. 

g. Ooor Should oHer choice of Any desired 0 
Locat1on & interchangeable docr location, h1nged 
Type locatlon at any desired type, opaque 

poSltlon, normal hinged material. 
type, wlth opaque mate-
rial. 

( 
' ... 
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- Hobi 1 flex Portable Nalls (Cont.) 

Part B: Eva1uatlons {Cont.} 

Attnbutes Performance Performance Observed Performance 
Variables Criteria Performance Rating 

Code h. F,re 3/4 hr. - 1 hr. 3/4 hr. 0 
Accepta- Resistlng (if fire rate<! 
bihty Capaclty gypsum is used) 
(i. e., con-
formlty ; . Intenor 30 (min.) 48 O ••• 
with 901ler- Sound Lelle1 
mng regu- (STC) 
1atlons) 

Practlca- J. Aval labl l lty Should be ava,lable ln 42 days -2 
bi"ty 28 days after placlng 

the order. 

k. F,x,ng Should be able to be Double floor/ 0 
Cond,t 10ns f,xe<! wlthout prOVI- suspencled 

sions of double f100r ce,ling not 
and/or suspende<! ce,- requlred 
"ng. 

1. Panel ~l1dth: 4'(max.) 4' 0 
D,menslon 

m. Panel Wa,ght Range 145 kg -3 
We,ght 44 kg. - 65 kg. per 

panel. (8' x 4') 

n. InstallatlOn 2.5 man hr. pe" panel 2 man h,.. 0+ 
T,me (8' x 4') 

o. InstallatIon InstallatIon should be L 19ht wt. tools -1 
T001 poss,ble w,th a set of and 2 e1ect. 

light wt. tools with equipment 
max. 1 e1ectncal1y 
operated "ght welght. 

Appearance p. Modu1ar Should be non-modular Alrrost invIsible 0+. 
Character- in appearance w,th no ha,r"nes 
lst,cs vis,b1e vert,cal bat-

tans. 

q. Color There should be at 40 0+.+ 
least eight d1Herent 
colors avai lab1e from 
which the developer or 
the househo lder WOu 1 d 
choose. 
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Mobilflex Portable Wall (Cont.) 

Part C: Observatlons and Findings 

1. The life-cycle cost of Mobilflex Portable Wall is lower and even with 1 replacement within the 
lite-cycle of the support (i.e •• building envelope) 1t 15 economically feaslble. 

2. As far as habitabihty and practicabillty are concerned. lt would not be adaptable to resldences 
easlly. The non existence of electrlcal provisions in the part,tions poses the most serious 
problem ln terms of resldential habitablhty. long ava1lability time and high panel wt. pose 
practlcal problems in terms of management and handling of the system. 

3. However, other perfonnances fulf1ll the cr,tena. 

4. All other cnterla are met for applying lt to residences, some of which exceeds the requlred 
leve 1. 
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5.6.7 PC 350(R) Gravit y Lock Wall Systea 

Part A: General Data 

Manufacturer: Part 1 t 10n Components Internat iona l L td. 

, <. 

Category: Demountab le, Non-P"ogressive or Progressive Type 

Features: Gravlty Lock Panel C"ps installed at the back of the panels fits into three rows of 
hOrlzontal reinforclng channels which pull panels tight to studs but allow horizontal 
movement for tlghter butt JOlnts. Electricals lnstalled at any time. Non progressive 
panels easl1y removed for relocatlon or replacement. Wall hung furniture reinforcing. 
Excellent prlVacy ratlng - vlsual and acoustlca1. Readily available from the stock. 

Maln Propertles: 

1. Thlckness: 92 /Ml (3 5/8") 

2. h'elght per Pane 1 (S'x4'): 58 kg (127.6 lbs) 

3. Flre Ratlng: 1 hr. 

4. Sound Ratlng (STC): 45 (wlth RB Flbre 
Glass Insulatlon) 

Installatlon Details: 

Ma lor Components: 

1. Metal Top Track and Floer Track 

2. 64 nrn (2i") metal stud 

3. 38 nrn x 19 nrn (1!" x 3/4") horizontal 
clip retalner channel 

4. 12.7 nm (t") pre-fln1shed vlnyl covered 
gypsum 

5. Tnms 

1. Installatlon of cel1lng and floer tracks as per lay-out plan 

2. Placement of metal stud lnto the tracks 

3. Placement of 3 rows of horlzontal cl,p retalner channels 

4. Sett,ng of panels wlth spec,al c"ps at the I:.ack. Panels are hung from metal framing system. 
Electr,cal or COfTfTlumcat,on cables are held in the cavlty. If required insulation is also put 
in the cavlty. 

5. Sett,ng of trims. 



127 

PC 350(R) Gravit y Lock Wall Systea (Ccnt.) 

Part A: General Data (Cent.) 

P,ctorial Presentation of Technical Details 
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PC 350(RI Gravi ty Loex Wall Systea 

Part B: Evaluations 

Attnbutes Performance Performance Observed Performance 
Vanables Criteria Performance Rating 

Econom,t a. Cost 

i)Cost of - $ 30 
Components per l. ft. 

11 )Cost of $ 25 
Install- - per l. ft. 
at10n 

1" )Insta lled $ 55 
Cost - per l. ft. 

w)L1fe Cycle $188 per l. ft. $130 0+++ 
Cost (Helght S') per l. ft. 

Durabl hty b. Useful Llfe 50 years (mln.) 50 years 0 

Malntaln- c. Mode of Should have provisions \</1 thout mach 1- 0++ 
abllity cleaOlng for cleanlng wlthout neries, wlth 

machlnerles with soft water and cloth. 
detergent and a l1ght 
wt. mop. 

Habltab- d. Transparency Should offer the op- Opt1on of glaz1ng 0+++ 
ll1ty t10n between opaque at any deslred 

& transparent mate- position. 
nals. 

e. Electrlcal Should be able to in- Posslble by 0+ 
Provlslons corporate electnal removing 1 par-

network and/or relocate ticular panel 
the outlets w1thout lnvolved. 
dismantllng the system 
entlrely. 

f. Hanglng Should have the pro- L ight Heavy wt. 0+++ 
Provlsions vlsion for hanglng or furniture by 

attaching l1ght wt. using furnlture 
functional and/or reinforclng 
decorative elements. channels. 

g. Door Should offer choice of Any desired 0+ 
Locatlon & lnterchangeable door location hinged, 
Type location at any deslred opaque or glazed 

posltion, normal hinged 
type, with opaque mate-
nal. 
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PC 350(R) Gravi ty Lock wall System 

Part B: Evaluations (Cont.} 

Attrlbutes Performance Performance Observed Perfonnance 
Varlab1es Cr,teria Performance Rat1ng 

Code h. Fire 3/4 hr. - 1 hr. 1 hr. 0 
Accepta- Reslstlng 
bllity Capaclty 
(i .e., con-
formlty i. Interiol" 30 (m1rI.) 45 0+++ 
wlth gover- Sound level (with R8 flbre 
mng regu- (STC) glass insula-
latlons) tion) 

Practlca- J. Avallabl"ty Should be available in 14 days 0++ 
bil ity 28 days after placlng 

the order. 

k. F,xlng Shou1d be able to be Double floor/ 0 
Condltlons flxed wlthout prOVl- suspended 

s,ons of double floor cel "ng not 
and/or suspended ce,- requ 1 red 
hng. _. 

1. Panel W,dth: 4' (max.) 4' 0 

{ D,menslon 

m. Panel Weight Range 58 kg 0 
Weight 44 kg. - 65 kg. pel" 

panel. (8'x4') 

n. Insta llat lon 2.5 man hr. per panel 1.6 man hr. 0++ 
Tlme (8' x 4') 

o. Installatlon Installat,on shou1d be llght wt. too1s 0 
Tool posslble w,th a set of w,th 1 electr,cal 

11ght wt. too1s w,th equlpment 
max. 1 electrically 
operated 1,ght welght. 

Appearance p. Modu1ar Should be non-modu1ar Halr"nes 0++ 
Character- in appearance wlth no 
iStlCS vislble vertical bat-

tens. 

q. Color There should be at 20 colors 0++ 
1east elght d,fferent 
co1ors ava,lable from 
which the deve10per or 
the householder wou1d 
choose. 

1 
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PC 350(R) Gravit y Lock Wall System (Cont.) 

Part C: Observations and Findin9S 

1. PC 350(R) Gravit y Lock Wall System ,s readily adaptable to residences since performance of all the 
var, ables of the system sat,sfy respective criterion. 

2. Self-,nstallat,on by the householders remove the obstacle of the initial cost involvernents and 
makes it compat,ble w,th ,ts fixed gyproc counterpart, even if the life cycle costs are not 
cons,dered. 

3. Performances of most of the attr,butes exceed the required level. The extra performances do not 
add to the adaptab,lity of the system into residential application. Modif,cations at the mate
r,als level could be made to cut these add,t,onal performances down to the requ,red level. 

4. All other cr,ter,a are met for apply,ng it to residences, sorne of which exceeds the required 
level. 

1 
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5.6.8 SpaceSetter 204 Partition System 

Part A: Genera 1 Data 

Manufacturer: Modernfo1d, An American Standard Company 

Category: Portable Partitions, Non-Progresslve Type 

Featul"es: Panels are spnng-1oaded to ceiHng. Easily lnstalled, relocated, added or om,tted. 
Serv,ce cab les cou1d be accomodated at the bottom raceways of the panels. Moderate wt. 
cablnets and other furn,ture could be hung from the panels. Wide range of colors. 

1. Th,ckness: 57.15 am (2t") 

2. Welght per Panel (B'x4'): 77.2 kg (160 lbs) 

3. Flre Ratlng: Not Ava,lab1e (not combust,ble 
matel"1als) 

4. Sound Ratlng (STe): 35 

Instal1atlon Deta,ls: 

MaJor Components: 

1. 5tee1 Top Track and Floor Track 

2. Gypsum panels ,n steel frame waffles, 
vlny1 faclngs 

3. Trims 

1. InstallatlOn of Ceil1ng and Floor Tracks as per lay-out requirements 

2. Installatlon of service cables ln the bu,lt-in raceways at the bottom 

3. Sett,ng of spr,ng-1oaded pre-finlshed panels 1nto the Tracks 

4. P1ac,ng of mlscellaneous Tl"1ms 
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SpaceSetter 204 Partition System 

Part A: General Data (Cont.) 

Pictorial Presentation of Technical Deta,ls 

Sect,on at Ce,ling level 

<D 

[J 

1. Starter Panel 
2. Glazed wmdow panel, 3' x 3' 
3. Standard pass door panel 
.c. Intermedlale panel- sell plumblng 

Section at Floor level 

CD ® 

œ 

0 

5 Expandable finish panel 
6. Eleelneal outrel Wllh ·plglail" 

conneclion 

,. 

<I> Œ> 

c 

~œ 

7. K·V sloHing, Iccepts hang on 
aecessorles and shelvlng 

8 Chalkboard or tackboard, of' x .. ' 
or lull height 

Elevation Showing Different Options Available 



133 

( SpaceSetter 204 Partition System (Cant.) 

Part B: Evaluations 

Attributes Performance Performance Observed Performance 
Variables Critena Perfonnance Rc..ing 

Econorny a. Cost 

i )Cost of - $ 25 
Components pel" L.ft. 

l' )Cost of $ 15 
Insta11- - pel" L. ft. 
at,on 

", )Insta 11 ad $ 40 
Cost - pel" L. ft. 

lV)L,fe Cycle $188 pel" L. ft. $ 85 0+++ 
Cost (He,ght 8') pel" L. ft. 

Durilb, l ,ty b. Useful L,fa 50 years (m,n.) 25 years -3 

Ma,nta,n- c. Mode of Should have prov,s,ons W,thout machi- 0+++ 
ab,l,ty cleamng fol" clea01ng without nenes, wlth 

machlnerles w,th soft dry brush. 
detergent and a 11ght « wt. mop. 

Habitab- d. Transparency Should offer the op- Optlon of glaz,ng 0+++ 
ihty t,on between opaque at any des 1 red 

& transparent mate- poSltlon. 
nals. 

e. Electnca l Should be able to ln- Poss,ble by 0 
Provls1ons corporate electrlal removlng rela-

network and/or relocate ted panels. 
the outlets wlthout 
dismantl,ng the system 
ent,rely. 

f. Hanglng Should have the pro- l''oderate wt. 0+ 
Prov,s1ons viSlon for hanglng or fune./dee. ele-

attachlng 11ght wt. ments at flXed 
functional and/or locations. 
decorative elements. 

g. 0001" Should oHer choice of Any des1red 0 
Locatlon & lnterchangeable docr location, hlnged, 
Type locatlon at any desired opaque. 

position, norma l hl nged 
type, wlth opaque mate-
rial. 
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SpaceSetter 204 Partition System (Cont.) 

Part B: Eva luat 10ns {Cont.} 

Attnbutes Performance Performance Observed Performance 
Vanables Criteria Performance Rating 

Code h. Fire 3/4 hr. - 1 hr. Not Aval1ab1e -
Accepta- Reslsting (Non-combus t i b 1 e 
b,,,ty Capacity materi al) 
(i.e., con-
formity 1. Interlor 30 (min.) 35 0+ 
wlth gover- Sound Leve1 
nlng regu- (STC) 
1at,ons) tlon) 

Practlca- J. Ava,lab,"ty Shou1d be avai1ab1e in 42 days -2 
bl1,ty 2S days after p1aclng 

the order. 

k. Flxlng Shou 1d be ab le to be Double floor/ 0 
Condltl0ns flxed wlthout prOVl- suspended 

S10ns of double f100r celhng not 
and/or suspended cel- requlred. 
1,ng. 

1. Panel Wldth: 4' (max.) 3' and 4' 0++ 

f 
Dlmenslon 

m. Panel Welght Range 77.2 kg -2 
We,ght 44 kg. - 65 kg. per 

panel. (S'x4') 

n. Installatlon 2.5 man hr. per panel .5 man hr. 0+++ 
Tlme (S'x4') 

o. Insta11atlOn Installation shou1d be L 19ht wt. too1s 0+++ 
Too1 posslble wlth a set of 

11ght wt. too1s wlth 
max. 1 e 1ectnca lly 
operated l1ght welght. 

Appearance p. Modu1ar Should be non-modu1ar No vertlca1 0 
Character- in appearance wlth no battens 
istics vls1ble vert,ca1 bat-

tens. 

q. Color There shou1d be at 24 co1ors 0++ 
1east e,ght d,fferent 
co1ors avai1ab1e from 
wh,ch the deve10per or 
the househo1der wou1d 
choose • 

..... 
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SpaceSetter 204 Partition Systea (Cent.) 

Part C: Observations and Findings 

1. Although the durablllty level is lower, low installed cost makes SpaceSetter 204 Partition System 
economlcally feaslble for resldential applicatlons with 1 replacement during the life-cycle of 
the shell (i.e., the buildlng envelope). 

2. The system lS deflclent ln the practlcabl1ity aspects. The weight per panel 1S h1gher th an the 
limlt SUltable for handllng by two persans. The ava,labil,ty tlme after placing order is a1so 
an obstacle for applylng lt to resldences. 

3. The fact that the syst~ has no fire ratlng does not restrict it From applying it to res,dences 
as internal part,tlons. However"t restrlcts ,ts use as party walls since to be used as party 
walls the code requires at least l hr. fire ratlng. 
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5.6.9 System 40 Partitions 

Part A: General Data 

Manufacturer: Provlncial Partitions Inc. 

Category: Demountable Partitions, Non-Progressive Type 

Features: Unllmited S1zes and layout posslbilities. Panel can be cut to any custamized size to suit 
even the most crltical dimensions. The filler panels can also be removed and reused. 
Helghts fram 5'-6" to 20'-0". Any cambination of glass, vlnyl clad or metal clad possible. 

Main Properties: Major Conponents: 

1. Thickness: 72.6 mn (3") 1. Steel Top Track and Floor Track 

2. Weight per Panel (8'x4'): 100 kg (220 lbs) 2. Metal Studs 

3. Flre Ratlng: t hr. 3. Pre-fi ni shed vlnyl covered gypsum panels 

4. Sound Ratlng (STC): 30 4. Trims 

Installatlon Detalls: 

1. Installatlon of Celling Tracks and Floor Tracks as per lay-out plans 

2. Settlng of metal stud lnto the Floor and Ceiling Tracks 

3. Sett1ng of Panels into the Tracks after insert,ng service cables in the cavlty. 

4. Settlng of Battens and Trlms 
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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 Constructlons 
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1\ MdalCladEJ1 ...... -2~p,"'r«<-.I"cdlSc .. ~y" .. h.Nc,III&hlyn:s",., • 
• bruo1, UTtJ"IX1 an.! most commoo chcmacaJJ 

B V"m;,\Cbd lnItnat - Low rnamttl\ollnte, ~bIe, .... rfuu~hcJ VU1)iU:NCltdG>,. .. um 
ponchc ....... ...""..munallml»phc'" 

C ~ ln~uaa-. _l" W>llco'l""n"y!oc (,lied wllh n"',gl",IAAII,t .. , ta rrovooJc 
ownd at>J pw.cyconl1ri 

D Cew..,ln,uIoIIOOt-6"fibcllll",u"u!;olloom>ybcuutalldbc'"",nmcwroclohland 
ocowticaldJq!a:oIong, 

E Meu! Roof Ded - AJkM'S umllO bccoo'l: s.eakc.l ~y cJU~I.rd Mse l'OISt.arlC'I: 

F Ceohn,Gnd-l'. 4 .u.pcndcdSr>JI<:«Jl!.bghtfllnurt.andocœsucollJ.lc 
G F>cuTnm -lOCUK<aJooddcd<com'pIlOO •• nd bamoo.:n 
H FIoonn,-li1e ... clrJ"-' • ...u.Nc Othcnul'tIS=IlI"'" 
1 WIIIdowI- Typcsand ùud""",.udcctN lobai sWlru~omcr\ol'l'l ... um 
J Door lInd Frame -l x 7' .1Ce1 &x..nd ("me cl .. 1 Il ,_ maII« bun!ungcs, C)iIndncaI 

lodtscI at>J dœnc 1)11< f"~ ..... <Src-w "'N""'" .... oblc "''''' rtquest ) 
K AlrConcbbonin,Unoll- \lt\oll mounoo:d ,,,cmd1uoncn (nm 5,000 Bl1H and urCln ... 11 

)OOr r<qU""n", .. '~ 

Sectional Perspective Showing All Possible Constituents 



138 

System 40 Partitions (Cont.) 

Part B: Evaluations 

Attr1butes Performance Performance Observed Performance 
Variables Criteria Performance Rating 

Economy a. Cost 

i)Cost of - $ 35 
Components per L. ft. 

,,)Cost of $ 20 
Insta"- - per L. ft. 
ation 

"i )Insta lled $ 55 
Cost - per L. ft. 

w)Llfe Cycle $188 per L. ft. $115 0+++ 
Cost (Helght 8') per L. ft. 

Durabl "ty b. Useful Llfe 50 years (mln ) 50 years 0 

Malntaln- c. Mode of Should have provislons Without machl- 0++ 
abl l ity cleamng for cleaning without nerles, wlth 

machinerles wlth soft water and a 

l 
detergent and a llght plece of clotho 
wt. mop. 

Habltab- d. Transparency Should offer the op- Optlon of glazlng 0+++ 
ihty tion between opaque at any deslred 

& transparent mate- posltlon. 
r1als. 

e. El eetr1ca l Should be able to 1n- Possible wlthout 0 
Provlslons corporate eleetrial dlsmantl ing as 

network and/or relocate a whole. 
the outlets wlthout 
dismantllng the system 
entirely. 

f. Hanglng Should have the pro- Moderate wt. 0++ 
Provis1ons vision for hanglng or func./dee. ele-

attaching 1lght wt. ments at any de-
funct,ona1 and/or sired pos1t ion 
deeorative elements. (with rein. 

backing). 

g. Docr Should offer chOlce of Any desired 10- 0+ 
Location & interchangeable docr cation, hinged, 
Type location at any desired opaque or glazed. 

posltion, normal hinged 
type, with opaque mate-
rial. 
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( System 40 Partitions (Cont.' 

Part B: Evaluations (Cont. l 

Attnbutes Performance Performance Observed Performance 
Variables Criteria Performance Rating 

Code h. Fire 3/4 hr. - 1 hr. t hr. -1 
Accepta- Resist,ng 
bil ity Capac,ty 
(i.e., con-
formity , . Interior 30 (min.) 30 0 
w,th gover- Sound Leve 1 
ning regu- (STe) 
lations) 

Pract,ca- j. Ava, 1 ab, l , ty Should be available in 14 days 0++ 
b,lity 2S days after plac,ng 

the order. 

k. Fixing Should be able to be Double floor/ 0 
Cond,t,ons fixed without provi- suspended 

s,ons of double floor ce,hng not 
and/or suspended cei- requ,red 
linge 

1. Panel Width: 4' (max. ) 3'-4" 0++ 

( 
D,mension 

m. Panel We,ght Range 100 kg -3 
Weight 44 kg. - 65 kg. per 

panel. (8' x 4') 

n. Installation 2.5 man hr. per panel 1.6 man hr. 0++ 
T,me (S' x 4') 

O. Installnt,on Installat,on should be Light wt. tools -2 
Tool possible w,th a set of with 1 electr,cal 

1,ght wt. tools w,th equipment 
max. 1 electr,cally 
operated light weight. 

Appearance p. Modular Should be non-modular Light vis,ble -2 
Character- in appearance with no vertical batten 
istics vis,ble vertical bat-

tens. 

q. Color There should be at 4 colors -2 
least eight different 
colors available from 
wh,ch the developer or 
the householdel' would 
choose. 

( 
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System 40 Partitions (Cont.) 

Part C: Observations and Findings 

1. System 40 Partitlons are economical1y feasible to be applied into resldenccs. 

2. Lower Fire Rating restrlcts the system not to be used 1n 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 limited available color would tend to restrlct mass 
acceptance of the householders to apply lt in residences. 
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5.6.10 Treco Fabrication Partition System 

Part A: General Data 

Manufacturer: Treco Fabricatl0n 

Category. Portable Partltlon, Non Progressive Type 

Rapid and slmple lnstallatlon technique. Suitable for new constructlon as well as reno
vations. Slmple servlce cab~e installations. Adjustments could be made to compensate 
floor leve 1 vanatl0ns. 

Maln Proeertles: Major Comegnents: 

1. Thlckness: 76.2 mm (3") 1. Steel Top Track and Floor Track 

2. Welght per Panel (S'x4' ): 75 kg (165 lbs) 2. Metal faclng Honeycomb core panels 

3. Flre Ratlng: 1 hr. 3. Rivets 

4. Sound Rating (STC): 40 4. Miscellaneous Trims 

Installatlon Detalls: 

1. InstallatlOn of Floor and Ce,11ng Trac.ks with adJustable saddlers to compensate floor level 
variatlons. 

2. ErectlOn of pre-f,mshed panels wlth glazing wherever speclfied. 

3. Installat.ion of service cables at the bottorn of the panels. 

4. Scttlng of miscellaneous Trlms. 

L-----------__________________________________________________________ I 
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Treco Fabrication Parti tien Systea 

~art A, Genero1 D.t. (Co",.' 

Pictorial Presentation of Technical Oetai 1s 

Perspective Showing G1azing and SheH Oeta,ls 
Perspective Show,ng Top Track & Ceiling Track 
with Service Cables Detalls 

Sectional Perspective Sho-.Iing Overall Components 
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( Treco Fabrication (Cont.) 

Part B: Evaluations 

Attributes Performance Performance Observed Performance 
Variables Criteria Performance Rating 

Economy a. Cost 

, )Cost of - $100 
Components per L.ft. 

, i )Cost of $ 20 
Install- - per L.ft. 
ation 

, i, ) Installed $120 
Cost - per L.ft. 

w)L,fe Cycle $188 per L. ft. $180 0+ 
Cost (Height 8') per L.ft. 

Durabi l ,ty b. Usefu1 L,fe 50 years (min.) 60 years 0++ 

~ainta, n- c. Mode of Shou1d have provis,ons W,thout mach,- 0+++ 
abllity c1eaning for cleamng without neries, w,th a 

machineries with soft piece of c10th. 

( detergent and a 1 ight 
wt. mop. 

Habitab- d. Transparency Shou1d offer the op- Glazing at more 0++ 
ility t ion between opaque than 1 f,xed 

& transparent mate- pos,tlon . 
r131s. 

e. Electr1ca l Should be able to ,n- Poss,ble w,thout 0 
ProviSlOns corporate electrlal di smant 11ng as 

network and/or relocate a whole. 
the outlets without 
d, smant" ng the sys tem 
entirely. 

f. Hanging Should have the pro- Moderate wt. at 0+ 
Provisions v,s,on for hanging or fune./dee. e1e-

attaching 1 ight wt. ments at f,xed 
functiona1 and/or locations. 
decorative elements. 

g. Door Should offer choice of Any des i red 10- 0 
Location & i nterchangeab le door cation, hinged 
Type location at any des, red and opaque. 

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

( 
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Treco Fabrication (Cent.) 

Part B: Evaluations (Cont.) 

Attributes Performance Performance Observed Performance 
Variables Criteria Performance Rating 

Code h. Fire 3/4 hr. - 1 hr. 1 hr. 0 
Accepta- Reslsting 
bi Hty Capacity 
(i.e., con-
formity 1. Interlor 30 (min.) 40 0++ 
with gover- Sound Level 
ning regu- (STC) 
lations) 

Practica- j. Availab1l1ty Should be available in 28 days 0 
b1lity 28 days after placing 

the order. 

k. F1x1ng Should be able to be Double floor/ 0 
Canditlons flxed wlthout provi- suspended 

sions of double floor ceil,ng nct 
and/or suspended cel- required 
11ng. 

1. Panel Wldth: 4' (max. ) 4' 0 

l D1menslon 

m. Panel Weight Range 75 kg -1 
We1ght 44 kg. - 65 kg. per 

panel. (8' x 4') 

n. Installatlon 2.5 man hr. per panel 1.8 man hr. 0++ 
Tlme (8' x 4') 

o. Installat10n Insta11atlon shou1d be L 19ht wt. tools 0+++ 
T001 possible w1th a set of 

1 19ht wt. tools with 
max. 1 electrically 
operated llght weight. 

Appearance p. Modular Should be non-modular Almost invisible 0++ 
Character- in appearance with no hai rl ines 
lstics vls1ble vertlcal bat-

tens. 

q. Calor There should be at 8 colors 0 
least eight different 
colors available from 
WhlCh the developer or 
the householder would 
choose. 

--

, -
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Treco Fabrication (Cont.) 

Part C: Observations and Findings 

1. Treco Fabrication Partition System could be applied to residences as lt 1s since most of its 
performances meet the requ1rements includ1ng economic conos1derat,ons. 

2. The on1y problem area 1s 1ts welght which might restrict easy handHng by the limited man power 
that a household might possess. 

3. The system offers performances more than the required 1evels as far as most of ,ts variables are 
concerned. This unnecessary performance might be cut down by mexhfying the system at materia1 
leve1s. 
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5.6. 11 Ultra Wall Parti tian System 

Part A: General Data 

Manufacturer: United States Gypsum, Building America 

Category: Demountable Partition, Progressive Type 

Features: Engl neered for qUlck change, aesthetic versatility. Permits celling height upto 12 ft. 
Ample chase space of 1 7/8 inch. for wiring. standard size boxes and 50und control. 
Erectlon on both sides or only one side possible to suit future tenant needs. 

Ma, n Propert, es: 

1. Thlckness: 85.6 lIlIl (3 3/8 lnch) 

2. Welght per Panel (8'x4'): 80 kg (176 lbs) 

3. Flre Ratlng: 1 hr. and 2 hr. 
(dependlng on combustion) 

4. Sound Ratlng (STC): 40,42,46,47,48,50 
(dependlng on construction) 

Installatlon Detal1s: 

Major Components: 

1. Electro-galvaOlzed steel Runners 

2. Extruded AlumlOlum CClllng Runners 

3. Gypsum Panel 3/4 lnch. 

5. Tnms 

1. Attachment of Floor and Cei 11ng R\Jm'lers as per lay-out. 

2. Placement of Steel Studs as !ler speciflcations. 

3. Installatlon of Gypsum Panels after service cable installations. 
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Ul trawall Partition Systea (Cont.) 

Part A: General Data (Cont.) 

Pictoria1 Presentation of Technical Oeta; ls 
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,~, UltraWall Partition System (Cont.) 

'. , 

Part B: Evaluations 

Attributes Performance Performance Obscrvcd Performance 
Varlables Criteria Performance Rating 

Economy a. Cost 

l)COSt of - $ 25 
Components pel" L. ft. 

li)Cost of $ 20 
Insta 11- - pel" L. ft. 
atlan 

111 )Insta 11ed $ 45 
Cost - pel" L. ft. 

w)Llfe Cycle $188 pel" L. ft. $105 0+++ 
Cost (Helght S') pel" L. ft. 

Durabi llty b. Useful L lfe 50 years (min.) 30 years -3 

Malntaln- c. Mode of Should have provlslons W1thout mach1- 0 
ab1hty cleanlng for cleaOlng w1thout neries, wlth 

machine .... ies wlth soft soft dete .... gcnt 

t 
detergent and a llght and 11ght wt. 
wt. mop. mop. 

Hab1tab- d. Transparency Should offer the op- G1az1ng at any 0+++ 
ihty tion between opaque dcslred pas 1tlOn. 

& transparent mate-
na ls. 

e. Electr'"lcal Should be able to ln- \,11 thout dl smant- 0 
ProVlslons corporate e1ectl"lal l1ng tho parti-

network and/or relocate tion as a who1e, 
the out lets wlthout access pane 1 and 
d1smant li ng the system others. 
entirely. 

f. Hanglng Should have the pro- L 19ht wt. dec.1 0 
PrOV1Slons v1sion for hanglng or fun. elements 

attach1ng 11ght wt. at fixed loca-
funct10nal and/or t ions. 
decoratlve elements. 

g. Docr Shou1d offer chOlce of Any desired 10- 0 
Locatlon & 1 nterchangeab le daor cation, hlngcd, 
Type location at any desired opaque. 

position, normal h,nged 
type, with opaque mate-
.... ial. 
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( UltraWall Partition System (Cont.) 

Part B: Evaluations (Cont.} 

Attributes Performance Performance Observed Performance 
Variables Criteria Performance Rating 

Code h. Flre 3/4 hr. - 1 hr. 1 hr and 2 hr. 0+ 
Accopta- Reslstlng 
bl hty Capaclty 
(,.0., con-
formity 1. Intenor 30 (min.) 40, 42, 46, 0+++ 
with govcr- Sound Level 47, 48, 50 
ning regu- (STC) 
lations) 

Practica- J. Avallabillty Should be available ln 28 days 0 
blllty 28 days after placing 

the order. 

k. Flxlng Should be able to be Doub le floor/ 0 
Condltl0ns flXed wlthout provi- suspended 

sions of double floor cel "ng not 
and/or suspended cei- requlred 
llng. 

1. Panel Width: 4' (max.) 2' and 2'-6" 0++ 

( Oimenslon 

m. Panel Welght Range 80 kg -2 
Welght 44 kg. - 65 kg. per 

panel. (B' x 4') 

n. Installatlon 2.5 man hr. per panel 1. 5 man hr. 0++ 
Tlme (8'x4') 

o. InstallatlOn Installatlon should be Llght wt. tools 0 
Tool posslble wlth a set of wlth l e lectnca l 

l1ght wt. toc 1s with equlpment 
max. 1 electrlcally 
operated light weight. 

Appearancc p. Modular Should be non-modular Halrllne Joints 0++ 
Character- in appearance wlth no 
lStlCS vislble vertical bat-

tens. 

q. Color There should be at 40 colors 0++ 
least eight different (if vinyl is 
colors available from used) 
wh i ch the deve 1 oper or 
the householder would 
choose. 

( 
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UltraWall Partition Syste.aa (Cont.) 

Part C: Observations and Findings 

1. Lower installed cost compensated lower durability leve' in applying UltraWa'l Partition System 
into residences. W,th 1 replacement of the system during the life-cycle of 50 years, the system 
st i 11 demonstrates economi c feas i bi h ty. 

2. Higher weight would make the system unmanageable for householders ta install, relocate, add or 
OIlJT1it the system. 

3. There are extra-performances of many variables which do not add to the quality of residential 
partit,ons. 
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5.6.12 V-Wall Movable Wall 

Part A: Genera 1 Data 

r---------------------------------------------------------------------~ 
Manufacturer: Herman M,ller 

Category: Portable Partitlons, Progressive Type 

Features: E)(cellent acoustical ratings. Easy accomodation of electrica1 wires and telecomnunication 
cab1es. Abi hty to interchange with systems products. Wide range of panel trim and 
flnlsh optl0ns. Easy to plan, spec,fy and use. 

Main Propertles: 

1. Thickness: 76.2 !MI (3") 

2. Weight per Panel (S'x4'): SO kg (176 lbs) 

3. Flre Ratlng: 1 hr. 

4. Sound Rating (STC): 38 

Insta llat lOn Deta, ls: 

1. Installatlon of cei"ng and floor runners. 

Major Components: 

1 • Meta 11 ic Top and Floor Runners 

2. Gypsum fac1ng panels with core board 
studs, pre-f,nished wlth fabric or 
vinyl surface finish. 

3. Pressure connectors 

4. Trims 

2. Placlng of panels lnto the runners after laying out service cab les through the panel cavities. 

3. P1acing of Trims wherever required. 
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V-Wall Movable Wall 

Part A: General Data (Cont,) 

Picto,.,al Presentation of Technical Details 
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( V-Wall Movable Wall (Cont.) 

Part B; Evaluations 

Attnbutes Performance Performance Observed Perfonnance 
Variables Criteria Performance Rating 

Economy a. Cost 

; )Cost of $ 60 
Components per L.ft. 

11 )Cost of $ 35 
Install- per loft. 
ation 

1;;) Installed $ 95 
Cost per L.ft. 

;v)Llfe Cycle $188 per L. ft. $200 -2 
Cost (Height B') per L.ft. 

Durabl11ty b. Useful L 1fe 50 years (min.) 20 years -3 

Maintaln- c. Mode of Should have provisions W1th water and 0++ 
abihty cleaning for cleamng wi..hout clotho 

machineries wlih soft 

( detergent and a light 
wt. mop. 

Habitab- d. Transparency Should offer the op- Glazing at any 0+++ 
llity tlon between opaque des 1 red location. 

& transparent mate-
rials. 

e. Electncal Should be able to in- Without dis~ant- 0 
Provlslons corporate electnal 11ng access 

network and/or relocate panel and a set 
the out lets without of panels. 
dismantllng the system 
entirely. 

f. Hanging Should have the pro- Moderate wt. 0++ 
Provislons vision for hanging or func./dec. ele-

attachlng 11ght wt. ments at any 
functlona 1 and/or position. 
decoratlVe elements. 

g. Door Should offer choice of Any desired po- O 
Location & i nterchangeab le door sition, hinged, 
Type location at any desired opaque. 

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

(. 
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... V-Wall Movable Wall (Cont.) 

Part B: Evaluations (Cent.) 

Attrlbutes Performance Performance Observed Performance 
Variables Criteria Performance Ratlng 

Code h. Flre 3/4 hr. - 1 hr. 1 hr. 0 
Accepta- Reslsting 
bi hty Capaclty 
(i.e., con-
formlty i. Intenor 30 (mln.) 38 0++ 
rot1th gover- Sound Level (depends on sur-
mng regu- (STC) roundlng insta1-
1atlOns) 1ation) 

Practlca- J. Aval1abl1lty Shou1d be aval1ab1e ln 7 days 0+++ 
bl 1 lty 28 days after p1aclng 

the order. 

k. Flxlng Shou1d he able to be No double floor / a 
Condltlons fl)(ed wlthout prOVl- suspended ce 1-

S10ns of double floor 1ing requlred 
and/or suspended cei-
"ng. 

1. Panel \·hdth: 4' (max. ) 23" or 29" 0++ 
Dlmenslon 

m. Panel Welght Range BD kg per pane l -2 
Welght 44 kg. - 65 kg. per 

panel. (8' x 4') 

n. Installatlon 2.5 man hr. per panel 1. 6 man hr. 0++ 
Tlme (B' x 4') 

o. Instal1atlon Installatlon shou1d be Light wt. tools -1 
Tool posslb1e ·."th a set of wl th more than l 

"ght wt. tools wlth "ght wt. e1ec-
max. 1 e1ectrlca11y tnca 1 equipment 
operated 1 ight welght. 

Appearance p. Modu1ar Should be non-modu1ar Hair1 ine jOlnt 0++ 
Character- in appearance wlth no 
1 st lCS vislb1e vertical bat-

tens. 

q. Color There should De at 16 col crs 0++ 
least elght dlfferent 
col ors avail ..... 1e from 
which the deve10per or 
the hcuseho1der wou1d 
r.hoose. 

J 
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V-Wall Movable Wall 

Part C: Observations and Findlngs 

1. Higher lnstalled costs coupled with lower durab1lity make V-Wall Movable wall economically net 
feasible for resldent1al app11cat1ons. 

2. ranel we1ght restr1cts easy installation or hand11ng by the householders dur1ng its l1fe-cycle. 

3. Installation Tool~ requ1red for the system put forward another problem area for its app11cation 
in res1dences since it 1S most un11kely that the householders would be interested to possess more 
than 1 electr1cal equipments for th1S purpose. 

4. However, most of the other performances are more than the requirements to apply it to the 
res1dence~. 
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5.6.13 Westroc Modulaire 2 Partition System 

Part A: Genera 1 Data 

Manufacturer: Westroc Industrles Ltd. 

Category: Demountable Partltlons, Progressive or Non-Progresslve Type 

Features: Wlde selectlon of colors and textures, halrline thin JOlnts, hook on base for easy 
electrical lnstal1atlon, car pet saver tapes for avoldlng unslghtly holes in the earpet 
after relocatlon. Choice of progresslve and non-progresslve lnstallatlon. 

Maln Propertles: ~a]or Components: 

1. Thlckness: 95 mm (3 3/4") 1. 64 rrm. (2;") stee 1 stud 

2. WClght per Panel (8'x4'): 64 kg (140 lbs) 2. Steel top trad 

3. Flre Ratlng: 1 hr. 3. Monol,thr,c corner (90·, 135°) 

4. Sound Ratlng (STC): 40 4. NP and [cono Cllp 

S. Floor Track w,th carpet saver 

6. Vlnyl board or Gypsum board 

7. Miscellaneous Trlms 

Instal1atlon Detal1s: 

1. Settlng of steel studs spaced 600 mm. (14"0 o.e. lnto steel tracks at floor and ce,l1ng. 

2. Installatl0n of servlces (electrlcal or other network) as per speclflcatlons on one or both 
s,des of the stud. 

3. In~tallatlon of vlnyl or gypsum board as per specif,cations with elther of the two alternative 
posslbllitles: lncorporatlng non progressive battenless system using Westroc NP clip, or 
progresslve battenless system USlng Westroc [cono clip. 

4. Installatlon of top and base trim and fin,sh accordlng to speciflcatlons. 
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Westroc Modulaire 2 Partition Systea (Cont.) 

Part A: General Data (Cont.) 

Plctorial Presentation of Technical Information 
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Westroc Modulaire 2 Partition Systea (Cont.) 

Part B: Evaluat,ons 

Attributes Performance Perfonnance Observed Performance 
Variables Criteria Performance Rating 

Economy a. Cost 

,)Cost of $ 25.00 
Components per L. ft. 

,i)Cost of $ 30.00 
Insta 11- per L. ft. 
at,on 

",)Installed $ 55.00 
Cast per L. ft. 

w)L,fe Cycle $188 per L. ft. $145.00 O ••• 
Cost (He,ght 8') per L. ft. 

Durab,l, ty b. Useful L,fe 50 years (min.) 50 years 0++ 

Ma,nta,n- c. Mode of Should have provis,ons I·hthout mach,- 0++ 
ab, hty Clean1flg for clean,ng without nenes with 

mach,ner,es w,th soft water, clotho 

l 
detergent and a hght 
wt. mop. 

Hab,tab- d. Transparency Should offer the op- Glaz,ng at any 0++. 
,hty t,on between opaque deswed pos,t ,on. 

& transparent mate-
rlals. 

e. Electr,cal Should be able to ,n- Posslble by 0++. 
Prov,s,ons corporate electr,al removing base 

network and/or relocate board only. 
the outlets w,thout 
d,smantl,ng the system 
ent,rely. 

f. Hang,ng Should have the pro- Hang and/or 0+ 
Prov'S10ns vlsion for hanQing or attlch moderate 

attach,ng 1,ght wt. wt. fur.c./dec. 
functional and/or elements at 
decorat,ve elements. flxed locations. 

g. Ooor Should offer cho,ce of At any desired a 
Locatlon & lnterchangeable door position, hinged 
Type location at any desired type, opaque 

pos,t,on, normal hinged material. 
type, w,th opaque mate-
rlal. 

-
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( Westroc Modulaire 2 Partition Syste. (Cont.) 

Part B: Eva luat ions (Cont.} 

Attributes Perfonnance Perfonnance Observed Perfonnance 
Varlables Cr1tena Perfonnance Rating 

Code h. F,re 3/4 hl'. - 1 hr. 1 hr. a 
Acccpta- Res lstlng 
bl "ty Capaclty 
(1.e., con-
fonmty 1. Interlor 30 (mm.) 40 0++ 
""th gOller- Sound Level 
mng regu- (STC) 
latlons) 

Practlca- J. Allallablhty Should be alla,lable 1n 7 days 0+++ 
bll1ty 2S days after placlng 

the arder. 

k. Flxlng Should be able to be Double floor/ a 
Condltlons flxed wlthout prOll1- suspended 

Slons of double floor cell,ng not 
and/or suspended ce1- requ 1 red 
11ng. 

1. Panel Wldth: 4' (max.) 4' a 

( 
01menslon 

m. Panel Welght Range 64 kg a 
We,ght 44 kg. - 65 kg. per 

panel. (B' x 4') 

n. Installatlon 2.5 man hl'. per panel 2.5 man hr. a 
Tlme (S' )( 4') 

o. Installatlon Installatlon should be Llght wt. tools a 
Tool posslble wlth a set of w1th 1 electrlcal 

"ght wt. tools w1th operated eqUlp-
max. 1 electncally ment 
operated l1ght welght. 

Appearance p. Modular Should be non-modular Halrllne JOlnts 0++ 
Character- ln appearance ""th no 
lStlCS IIls,ble lIertlcal bat-

tens. 

q. Color There should be at Any colo,. 0+++ 
least eight dl fferent (if gypsum lS 
colors available from used) 
WhlCh the delle loper or 
the householder would 
choose. 

( 
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Westroc Modulaire 2 Partition System (Cont.) 

P~rt C: Observations and F,nd,ngs 

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 1f 
self-installation by the householders using their own labor could cut down the cost immediately 
and bring ,t to the level of its fixed gyproc counterpart. 

2. Most of the other perfonnances not only meet the required level but are in excess. 

3. The excess performances could be eut down to the required level by mod,fy,ng its const,tuent 
mater,als. 

5.7 Conclusions: InterpretatIons, Summary and Recommendatlons 

The followlng chapter lnterpretes the evaluatlons, summarlzes the 

flndlngs of the study, makes recommendatlons ln llght of the flndlngs, and 

flnally presents reflectlons of the author ln the llght of the experlence 

that he galned from the study. 
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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 fl.ndings of the evaluation presented in the last 

chapter w~ th reference to the research question: Could commerc~al 

flexible partition system be adaptable to residential applicat~o~s? The 

second section presents the SUffi and substance of the research in a 

nutshell. The third section makes relevant recommendations in the light 

of the experlence ga1ned during the study. Finally, the fourth section 

presents sorne op1nions of the author on the subject as reflect10ns which 

might tend to go beyond the immediate scope of the present study and place 

1t 1n a broader perspect1ve. 

6.1 Interpretation of the Evaluation: Addressing the Research Question 

It 1S worth recalling here that the study gained 1 ts in1 Ual 

momentum by focus1ng on a single and simple pragmatic question on the 

possible adaptab1lity of commercial flexible partition systems available 

in the North Amer1can market 1nto res1dential applications. At the end 

of the long Journey in quest of an answer, it seems that in spite of the 

proven adaptabllity 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 log1cal to grasp the overall view of the evaluations and 

interpret the most important findings that de serve special mention. 
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6.1.1 OVerall View of the Evaluations: 

"------ ,The f9VS n"ftable (Table 6.1) provides a clear overall view of 

t~_;;~ Wl. th the help of an evaluation IIBtri1C 1 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 valld 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 meanl.ngful in the same way to each and every indl.viduals. 

The matrix provided here would make the evaluation of each aspect 

explicl. t rather than providing a meaningless single number for each of the 

systems, 

1, Ros." def, nes Matrlx Analysls as 'a form of mathemat ics that provides a syst.enat ic method fOr" the 

manipulat,on and solut,on of systems, The Matr,x ,s a rectangular array of numbers, cal'ed elements, 

arranged in rows and columns', 
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Table 5.1: Evaluation Hatrix of Sel( ·trd Commcrclal FlexIble paritition 
Sy5tCIIIS for RCSldentlal Al.pllcabons (In alphabetic order) 

>. 
u ... ..... 

>. ... 
u .a .... <1l Code 

[conorny ..... c: H.b.t~b,1 Ity accrp- Practicablllty .... .... 
.Cl <1l tab,l Hy 

'" u 
~ c: 
;J ... 

0 -;. 

... ." 
III . 
0 c: . c 

U <1l >. :>- 0 110 >. . 
QI QI U :>- 0 ... 110 c: u "'" C 

N_"f the QI .... ..... c: 0 ~ u C ... .... C QI 

Part l 'on S~t_ and ..... ... U QI ~ P.o <1l . ... loi ..... 0 8 ..; u -1 ~ P.o U loi <1l .... U .... 
Type >. .... <1l 110 0 <1l 1>: .Cl 0 ~ 

U ..... 0 0. c: -1 1>: fil 110 
;:l ., ... .r< 

"'" ..... C ..... ..... 
QI .... III C u 110 g .~ QI c: ... 'r< QI III .... CIl "'" <1l QI c: ... ;:l fil X c: c: ... ., 0 ... ..... <1l ... 0 :>- . ... <1l <1l 
-1 ::> :1: f-4 I>J :x: Of-< la.. Vl < la.. "- Po 

O.-pa Mova Wall (Demount ) O. 0 0 0+++ O. O. 0 0 0 ... 0 .. 0 0 ... 0 

EnvlronW.l1 (Demount.) 0 .. -3 0 0++. O. 0 .. 0 0 O ... 0 .... 0 0 0 

H1Qh PWrf. Partitions (Demount.) O .... -3 0 0 .... O. 0 .. 0 r. O •• 0 0 0 -1 

In ... rSpaa Partitions (Portable) O ••• -3 0 o ••• O ... O. 0 0 O. 0 0 0 ... -2 

ICnollWall S~t_ (Portabl.) -3 0 .. 0 0 .... 0 .. 0 .. 0 - 0 .. -3 0 0 -3 

"obl'f' •• Portabl. Wall (Portabl.) O ... -3 0 -1 -3 0 0 0 O .... -2 0 0 -3 

PC 3SO(R) Gr. LocI< (Demount ) 0+++ 0 0 .. 0 ... O. 0.++ O. 0 O ... 0 .. 0 0 0 

~s.tt.r 204 (Portable) o ••• -3 0+++ 0.++ 0 O. 0 - o. -2 0 0 .. -2 

S~t __ 0 (o...ourlt.) 0+++ 0 ' 0++ o ... 0 0 .. o. -1 0 O •• 0 0 .. -3 

Trec:o fabrication (Portable) O. 0 .. 0++. 0 .. 0 O. 0 0 O. 0 0 0 -1 

Ultr.wall (~nt.) 0.+. -3 0 0 ... 0 0 0 o. o· •• 0 0 0 .. -2 

V-Wall Movabl. Wall (Portable) -2 -3 0 .. 0++. 0 0 .. 0 0 0_ O .... 0 O •• -2 

Westroc Itldulalre 2 (Omlount.) 0 ... 0 .. 0_ 0++. 0'" O. 0 0 0++ o ... 0 0 0 
-~-- -~-

~ .. _L. __ L-__ 
--~ -- ~- --

Note: For Performance Rat,ng Scale please refer to pages 82 and pages 92-95 

,if-, 

~ppe.r.nce 

QI ..... ... 1 

E 0 III .... 0 loi 
f-4 f-4 U 

ce 
c: c ... 
0 0 ce 

.r< . ... .c 
loi ... U 
ce ce ..... ..... ... ..... ..... ce 
ce ce ..... ... ... loi :J 0 
VI VI "'" .... 
C C 0 0 .... .... :1: U 

0 0 0 0++ 

0 .... 0 0 0+++ 

0+ 0 0.. 0 .... 

0 0 -, 0 ..... 

0 ... 0+++ -1 0 

O. -1 0.. 0+++ 

0 .. 0 0 .. 0 ... 

0 ... O.- 0 0-

0++ 0 -2 -2 

0 .. 0_ 0++ 0 

0 .. 0 0 .. 0.. 

0 .. -1 0 .. 0 .. 

0 0 0 .. 0 ... 



164 

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: 

b. 

" 

Most of the commercial flexible partition systems are simply too 

• good vr too sophisticated to be adapted to residences, since most 

of the performances of variables of majority of the systems exceed 

the requued levels for residential applications. In simpler 

terms, overall standards as exhibited in the evaluations are very 

high, higher than the standard requl.red for the residential 

applications. However, as indicated in the l.ndl.vidual evaluations, 

these excess measures do not necessanly 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 

hy modl.fyl.ng them at the materials level. 

Higher Initital Costs: Self Help Vs. Commercial Flexible 

Parti tions : 

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 weIl as the developers 

since they might he unaware of the ll.fe-cycle benefits. 

Adaptabl.lity of sorne of the systems would be easl.er, as indl.cated 

in individual evaluations, if they are self-wstalled by the 

householders putting their own labor. Such self-installation cut 

down initial costs instantaneously and make them economl.cally 

• lochcatcs O., 0++. 0+++ rating in IIOSt of the attribut.es of a partition syslon 



( 

(~ 

165 

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 SUppOI t is 

complete, the households must have a degree of construction skill 

to install partitions of their own. Excess weight of the 

partitions m1ght restrict easy handling and self-management since 

most of the systems of fer higher weight per panel as demonstrated 

in the evaluation matrix. For some of the systems, the 

manufacturers recommended certified installers for this purpose. 

c. 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 wi th one complete replacement of the system during the 

li fe-cycle of the support (i.e., the build1ng envelope). 

d. 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. 

e. Aesthetics Vs. the Partitions: 

Some of the systems exhibit modular characteristics which seems to 

be one of the most important barri ers in adapting them to 

residences since strong vertical lines in partitions are 

psycholog1cally associated with commercial environments. It would 

most probably he very difficult for the householders to accept such 

an aesthetic consequence,> even if a11 other performances of a 

system are efficiently met. 
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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 stol en 

participation in the housing process, a host of technical problems, 

specially in the area of infill components such as internaI 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 beg~n 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 f~rst 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 f ind 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 1nto 

res1dential app11cations. The context of the study was out11ned and an 

attempt was made to develop a set of evaluation criteria with the help of 

which i t would be possible to examine their possible adaptabi li ty 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 part1t10ns could 

be adaptable to residences al though 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 'l'ransfer: 

The study recommends a graduaI introduction of flexibility in 

housing which would enable the manufacturers to handle the initial demand 

for the time being wi th excess capaci ty 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 priees in ditferent markets for the same produet. 

It further recommends that the manufacturers should diversify their 

marketing ehannels and intensif y their produet 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, excebS performances not required for residential 

applications could always be modified. The study recommends such 

modifications at material leveI 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 
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economic aspects. 

investigations. 

6.4 Reflections: 
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The study strongly recommends such in-depth 

Technological innovation for building ~~terials is an evolutionary 

process based on gradual introduction of components, materials and 

assemblies. Steps forward seern to be minor but over time and in 

aggregation, the y 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 poss1bilities for partitioning ir.fill fall into two groups: 

common building l'Iaterials and pre-fabricated or pre-assembled ' systems' . 

The sirnplest 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 wi th life-cycle 

benefits, durability and ease of relocation, the most costly systems could 

become more desirable. Old dry wall becomes scrap, messy to demolish and 

expensive to dispose of. The days rnay be numbered for reducing a 

parti tion 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 destruct10n 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 

Intervfew Gulden"" 

Date ••••••..••••••• lime .............. . 

Person Intervle-..ed 

1. Flexiblhty in housi'lg in general, your reactions 

2. Flexiblhty in houSlng, your comnents on ,ts prospects in North America in partlcular 

3. Adaptabl l,ty of conmerC1al flex,ble partit,ons to residences, )'O\Jr VlewS 

4. Posslble functlonal problem areas that you could forasee ta use them in res1dences 

5. Posslble aesthetlc problem areas that yeu could fo--esee ta use them in res1dences 

6. Posslble legal problems that you could foresee ln trl'nsferrlng them for one market to another 

7. Posslble marketlng problems that you could foresee to put them to resident1al uses 

8. Strategles, ln your Vlew, to overcome the obstacles, if any, that stand ln the way of such 
sectoral transfer 

9. Your suggest,ons ln th,s matter 

10. Any other comments, vlews, oplnlons relevant to the toplC 
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APPEJI)IX 00 

List of Representathes of Building Product Manuf-=turars. 
Off1c1als and Professionals Interv1ewd durinq the Rasearch 

MI'. Vince Pa 1 enno, Manager Production, Knoll Office Inc., Montreal 

MI'. Raymond Oa111a1re, Manager Production, Rampart Partitions Ltd., Montreal 

MI'. Roger Perrier, Sales Representative, Oomtar Laminated Products, Montreal 

MI'. Fernand Gag non , Sales Representative, Westroc Industries Ltd., Montreal 

MI'. Donahue, Sales Representative, Oampa Building Systems, Montreal 

Mrs. Pauline Filion, Secretary-in-charge, Canadian Standard Association, Mont,eal 

MI'. Perron, Underwrlters' Laboratorles of Canada, Montreal 

Professor Nab,l Hamch, professor, Department of Architecture, MIT, Cambridge, Mass., USA 

MI'. Roger Richard, Partner Arch 1 tect, Roger Richard Bruno Arch., Montreal 

Professor Guelzar Haider, Department of Architecture, Carlton University, Ottawa 

Professor Raf,quzzaman, Department of Economies, Concordia University, Montreal. 

MI'. Wilham Smith, Archltect and CAO Manager, M,nto Developer, Ottawa 
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APPENDIX THREE 

Ua' of Malor Manufacturer. of Commercial Fle.lble Partition 
Sv,'em. In North America 

Name 

Arcopel Acoust1que Ltd. 

C & C Des1gns L td. 

Canad1an Portable Structures Ltd. 

Dampa Inc. 

Donn Products 

Expanded Meta 1 Corp. 

Herman M,ller 

H,lco Wa 115 & Ce,11ng L td. 

Knolloff1ce Inc.. 

Quebec Arch1tectural Products 

(Rampart Part1t1ons rnc.) 

Mag1 Ioo/alls Inc. 

Panelfold Canada Inc. 

Part1tion Components Inc. 

canada 

Address 

4617 Des Grandes Pra1r1es 

Montreal H1R lAS 

1156 Vonge 

Toronto M41oo/ 2L9 

4400 Corporate Dr. 

Burllngton, Ont. L7L SR3 

1285 Morn1ngs1de Ave. 

Scarborough. Ont. Ml B 31012 

735 Fourth Line Road 

Oak"'111e, Ont. H1C 2LS 

20 Fasken Dr. 

Rexdale, Ont. M9W lK5 

2113 Place Bonaventure 

Montreal, PO 

625 Angus 

Reg1na, Sask. S4R 3K7 

17400 Trans Canada Hwy 

K1rkland, PO H9J 2M5 

7365 Chou1nard 

Lasa 11e, PO H8N 2L6 

45040 Wilson 

Montreal, PO H4A 2V4 

90 D'Anvers Parc Ind. 

St. August1n. PO GOA 3EO 

150 Ferrier, Unit 14 

Markham, Ont. L3R 2Z5 

Telephone No. 

(514) 324-6864 

(416) 961-6574 

(416) 335-5500 

(416) 286-3020 

(416) 845-3883 

(416) 675-6311 

(514) 871-1871 

(306) 525- 3369 

(514) 695-9030 

(514) 367-0330 

( 514) 489-8941 

(418) 878-3301 

(416) 475-6022 
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HaIne 

Provincial Part,tions Ltd. 

Seper' s 

Treceo Fabncat ,on 

VIP Office Sereen 

Westroc Indust,.,es Ltd. 

AR Clandge Products and Equlp. 

CA A-Z Western Factory Supply 

CA Amencan Part lt 10ns and 

BUlldlng System 

CA Fleldtec Inc. 

CA S,mplex Inc. 

CT NelSS Corp. 

CT Modular Industries Inc. 

FL Natl0nal Partltlons Inc. 

FL Endure-a-L ifetllne Inc. 
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Canada 

(cont. ) 

Address 

1285 Eglinton Ave. E. 

Mississauga, Ont. L4H 3A6 

P.O. Box 227 

Hamilton, Ont. LBN 3E8 

590 Sagard 

St. Bruno, PO J5C 1X7 

1462 Columbia North 

Vancouver, SC V7J 1A2 

2424 Lakeshore Road (H) 

M,ss,ssauga, Ont. L5J 1K4 

Unlted States of Alœnca 

P.O. 910 

AR, Harrlson 

2170 West 8roadway 

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 

TerrYV111e CT 33266 

340-T W 78th Rd. 

Hla lech, FL 33014 

7500-T Northwest 72 Ave. 

Miam" FL 33266 

Telephone No. 

(416) 238-0017 

(416) 528-7936 

(514) 653-5657 

(604) 985-9121 

(416) 823-9881 

(714) 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 

(cent. ) 

Name Address Telephone No. 

FL Panelfold Ine. 1075O-T N.W. 36 Ave. 

Miami. FL 32288 
GA U01 ted McG,11 Corp. 1501 Kalamazoo Dr. (404) 228-9864 

Griffln, GA 30224 

IL Cardinal 100. Inc. P.O. 24 \<1 351 Army Tra,l Rd. (312) 529-2474 
8l00mingdale. IL 60108 

IL Opto Internatlonal 65E Palat,ne Rd. (312) 621-2115 
Prespect Helghts, IL 60208 

MA Oeluxe Systems 3 Strafell0 Dr. 

Avon. MA 021820 

MA Eeke l Industnes Inc. 161 Fawcett St. (617) 491 -3221 
Cambn dge, MA 02138 

Ml Roberts Movable Walls PO Box 339 (616) 345-2915 
Comstock, MI 49041 

~" 
~ NY Nat,enal off,ee Product 641, S,xth Ave. (212) 924-0662 

NY, NY 10011 

OH Component System Inc. 7002 T r. Granger Rd. (216) 524-5000 
Cleveland, OH 44131 

PA General Part,t,ons Mf9. PO Box 8370-T (814) 838-6551 
Ene, PA 16505 

PA Modular Englneenng r.o. PO Box 8241 (814) 837-6813 
Erie, PA 16505 

VA Nomad,c Structures Inc. 7700 South Or •• Ste. 200 (800) 336-5019 
Springf,e1d, VA 22105 

WI Hough Mfg. Corp. PO Box 591-8 (608) 756-1241 
Janesvi 11e, \<II 53545 
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APPENDIX FOUR 

l,Her Sent to Ali Bulldlna Product M.nut.cturer., 
Illd On,! of the M.nr Replie. Recelved br the Author 

""~ lr~ \ ~I \ mu\.. Il lnteTeoSt~a to lJ~t a coml'lt!'te §eol 1,)( rl!'lf'\"~ll 

lfilorm"llOIi peortAlnlnil lO aIl lh~ dl rreorent .nO\ alrle, portable, and 
Jrmount.slde P'''lilion s\Slpms for oeflces that \OU r'resel1tl\ 
ftI'lraufactllrt> ;"r de-al Wllh 

I! ",uid b .. hl.hh appr~c .. t~d 1 r \OU ceuld s~nd liS 8 compl~t .. 
st!'t of cfttaJolJt1f'S al 'our t!'arll~st COn\t!'nlenc~_ Th. Informat Ion 
s!lollid l"cllId .. lnSlAllAtlon proe!!s!;, tll'~ r .. qulr~d te lnstall .. 
SJn~.l1! J.lrlntJ. use fuI lire span, c1 •• -'lnl1 procp,jurts, prO\lSlOn.,% 
t!'lectr ICdJ l..atJles. alld outlrls, f1re and sound r8l1n~s, Jlmellslvll 
of f"doch pbnel. lools npt!'de-d for lnst.allat.:.on, unit welght 01 pech 
pllllf"l. (J\rra!l Appearance. coler options and, If possIL.le, .1 

tomplpt~ prlt.p llst 

Ior wouid furth" I,k .. to kno," th .. full addrrss and trl!!l'holle 
rlumt.{'r ot \our dpllleor, l f an\, ln "Iontrt'al. 

\Ollr~ fa ~hrull" 

Letter 

ENVIROWALL 
PARTITION SYSTEMS LIMITED 

Hr f' Y •• ln 
2~20 Ou •• npl Apt 
Htlntr ••• , Ouebtc 
HIJ 107 

[Jur Hr \' .... ln 

HoveatJpr 18, 1988 

Th.nk you (or your Inquiry concernlnq Envlro"alJ pu·-f lnllhed 
v.ll .yate.s 

Th. enclOlpd product broehurros •• pf'elflcatlona and del .. l) .heets 
viii Qlye you 10.'" id .... of the con.truetlon and .ppearanC'. of our 
v.U .yate. Ve havI!' .ho Included ••• ples ot our stock viny! 
finllh~s At the preaenl tlee we do not havp • repre'l!'nt.t1ve ln 
thf> "ontr •• l 'UI Hovevu, VIP vouJd be aoat hiPPY ta h.ve 1 
Toronto repu.ent.llvlP •• et vith you 1f r.qulred 

Il, .ppr~cl.tp your lntt!rf'.t ln Environl1 
Il you ahould r'Qulr •• ddltlon.l lnforllilllon, phl.e do not 
hun ••• to cont.ct UII 

Yourfl, trulv 
EHVI~OW"LL PARTITIO" SYSTEHS LTD 

D ;){,J (/~'( 01" 

.e.,,,,, 1ft Y CI.u!'!'n 
Cene, _1 H.naQf' r 

One of the r.pll •• 
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APPENDIX FIVE 

Calcul.rlon.: Break·Even An.lv.l. 'or Det.rmlnlng the Allowable W.·Cyel. 
Co.t. of Commercial Flexible Panltlon. aa comp.rad to that 0' 

Flxed Gyproe Partltlona: 

Life-cyc1e cost savlng or total savlng over the 11fe-cyc1e of a household by lncorporatlng 

flexlb1e partltlon as agalnst conventlonal flxed partitlon alternatlVe takes the fol10wlng 

mathematlca1 eXpreSSlon (refer to page 70): 

t '" n 
LCS .~ fn (CC,. - CFT) (1) 

t .. 0 

Where, LCS '" L He Cycle Saving 

fn" Multiplier comblnlng tlmc frequency of occurance lnciuding present valuo discount 
and Inflation esca lat ion 

CCI' " CC, + CC2 + CC3 
(for 3 re1ocatlons ln thls case) .. Total cost of conventlona1 partitions 

CFT" CFI + CF2 + CF3 (for 3 re1ocatlons ln thls case) 
'" Total cast of flexible alternative 

A Break-Even Analysls 1S requlred to solve for the upper 11mlt of the allowab1e cost of 

flexlble partltlon that wou1d be compatible to the fixed gyproc walls. Break-Even analysls 

1S a procedure for evalual1ng alternatlves (ln thlS case the flxed wall and flexlble 

partltlOns) ln terms of a COOI1l()r'l unknown varlab1e. It lnvolves solv1ng for the value of the 

varlable WhlCh wou1d make the cost equations for the alt.ernatwes equwalent, this value is 

the break-even. If the f1xed gyproc wall and the flex1ble partlt10ns are econom1cally 

equlvalent, there '01111 be no 10ss or gain ln monetary terms 1f e1ther of them ls lr.corporated 

ln the dwe111ng. In other words, there '01111 be no hfe cycle cost savlngs ln thlS case. (i.e, 

LCS = 0) 

Considerlng 3 relocatlons ln a 11fe-cycle as assumcd in chapter four, and conslc:Jerlnç a broak-ovon 
(1.e., LeS = 0) between the conventional and flexible alternatives, uslnç (1), \ole get, 

> 0 

, CF, + CF2 + CF 3 ,,$153 (Substituting the values of CÇ1' C~2 and CC) from table 4.3) 

For an allowable cost for flexible partition, initial cost of the conventlonal partition must be added 
to this. 

Allowab1e Cast for Flexible Partit10ns ' $153 + $35 
• $108 (par L.ft) 

(Prices arc takon from 1989 priee index as provlc:Jed 
by the local contractors) 

Thls means that over the hfe cycle of flfty years with flexible partitlOns relocated on three 

occaSlOns, the total eost must not exceed $188 Slnce it is at thlS cost that t.he two 

a1ternatlVes (flxed gyproc wall and flexlble partitions) are equlValent. If the hfc cycle 

cost lS more than ~188, 1t means the gyproc wall would be economlcally more feasible while if 

lt 1S less than thlS amount there will be a sav1ng (l.e, life cycle savlng) as compared to 

f1xed gyproc wall. 
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(cont. ) 

(b) It is interesting to note that a majority of the partitions evaluated herein are supposed to 

generate a potentlal 1 ife-cycle cost savlng over a period of fifty years as against flxed 

gyproc walls. Being unaware of such information the home--:>wners mlght be interested to 

incorporate fixed gyproc wall due to its lower initial costs The study strongly 

recoomends that the manufacturer should make relevant informatlon on such cost savlng readily 

avai lab le to the prospect ive clients. 

(c) lt 15 ln the context of thls higher lnitlal cost that the flex1ble partltlon mlght be more 

acceptable ln luxury condomlniums. However, if self installation 1S consldered, it mlght bear 

slg01ficance in affordable housing or in accomodations like student dormitories since if self

installed, 55% of such initial cost could be reduced instantaneously. 



..... 

180 

APPENDIX SIX 
Sane IlIIf?O!'tant 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 charactel"'1stics, properties, performance of materials and systems obtained 

under controlled installatlon and test conditlons. Proper flre rated flexible partitions for 

residences would be ha rd to achieve s1nce it would be d1fflcult to assign the home-owner the 

responslbility of ensuring that the relocated partition has a proper installation at the top and on 

the bottom, that the door frame ln the partltlon is properly constructed and that no other mistakes 

could have crept lnto the relocatlon act1vity. It 1S assumed that the supports would be flxed and fire 

rated and for the lnf111 the code would eventually be relaxed. 


